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M-2 i
1. WAEREICET 2HER

(1) BEOHE (BiE%15)

[k 125 E]

) B ®
FEREOEV;EEABERICE JI3THE IO
T, HEOHE» L 2E40mnY 4 X TOMTIRED &
AEMICHT TR L 72,

2 /&
O #HEA

AL, BERFEHORRBAD LB LN FiHL
F3.41mmD SUFHE LR L7,
@ HBROZE

FHER, FERNOBRLET T 3,000 1x DlEicfo
BHGAE, 1,000 1x RBPE ICBROMH &1, mﬁﬁﬁ%ﬁﬁ
FTH\, BERT 200 Ix DT ICRoR &2 BRE LT,
ﬁ&mtﬁwﬁ%#ﬁﬁﬁﬁéE<u3,Lm%ﬁ
THETHAX (2K), B&HGTHAFTLIR (3K) @
FF3X &R, AFOHS S EE4O0mmY 4 XL TER
CHRET—EFT L, —7F, £E20mm¥ 1 X0Bk
TENENORBX 2 L500B T2 L, chFT
DEFUPOBERGTHBTT AR (4K), B¥LH
THETAX (5K) BIUFIhTTOWHEE»SBE
FHETHETIX (6X) OFF3R2H RIS (&
m-2-1-1),

EHRGAERY (283 ~12mm)

® WEHE

#ERIZ 2 n'FRP KHE (EKEL1.50f) 3 (1K~ 3
X) BXU0.5nKiE3EH (4X~6K) 2FEAL,
FEAKRIZIST L L, #kiBO ERBRIZARKEL L7,
T A VAREEIIERIE Y 2 uu Y X E50F v /ne
MRS A L) BB L2, BRI A VRO S
£R13mm (H#3~27) ¥TFHv/r7unrsyx, 7
FATITIvTHILLAET AL EREL, £E10mn
5 &E20mm (A#§20~39) % T DHAce TifLL7:7
WFIT =7V TR (Ar-N £ #R$) 2/RE L, &
EEEHIERImmA SRR T (H#23~58) ¥ TR
fHL 72,

3) B B
O BELER

HERIZ5 AIIAPS 7TATHE o7, 1K~3 X
DER20mmY A X F THOEEKIZL9.2~67.0%, &F
30mm¥ A X F THOEERKIIT9.2~91.5%, &EA0mmY
A XDEFRERITT2.7~87.3% & %), £E20mmY 1 X
TTOFETIR 1 ROERENE, 72, —F, 4K~
6 XDEE30mmY 1 X & THAEFERIZL9.0~97.8%,
ER4A0mmY 4 X TOEEEIL.7~91.7% LEHR T
Hotz (RIM-2-1-2),
HEHEPOFHEE IR, £2E20mnY A XF TOH
BT 1X 123 1x (63—~180), 2IX 601 1x (149~1,280),
3[X 4,408 1x (366~16,810) Td o7 &FE20mmIlFE

RM-2-1-1 FRI2EE REOEEICETIRBOBE
FREE " =
aﬁg::%&mmv4xu% £R20mY 1 XU

1 el R

2 WE Wt

3 BA&fE Bt

4 MERiF BHE R 2R 20mY A X TIR 2 HhH
5 BE G B RMG 2R20mmH A X T2XHs &
6 GRS BE RN 2R20m Y1 X TIE A bl

* BAZMF 13,000 IxPAE, BWHELM 1,000 1x, REGM : 200 1xLF

RIM-2-1-2 FHRI2EE BEOEEBIIETIRBROAEES

. proem BB~ SRS (X SRNmY (A~ ERomy (X SR | A~ B Rdomy { X
BRE A8 RERMTNEE AN LARK ARE AR REEK LARK SRR AN DaRE LREE SRS

(nd) @ ® %) C® ® ) ® o

1 2.0 5.11 16,000 3.41 6.19 7, 865 49.2 6.30 1, 500 1,373 9L 5 7.7 1, 000 873 87.3

2 2.0 5.11 16,000 3.41 6.19 10,722 67.0 6.30 1, 500 1,318 87.9 7.7 1,000 727 72.7

3 2.0 5.11 16,000 3.41 6.19 8, 702 54,4 6.30 1,500 1,188 79,2 7.7 1, 000 731 73.1

4 0.5 6.29 500 454 90. 8 7.7 300 268 89,3

5 0.5 6.29 500 489 97.8 7.7 300 257 85. 7

6 0.5 6.29 500 445 89.0 7.7 300 275 91,7

*1 2R20mmY A X T, 1~3KTri1, 5008, /#ic,
#2 230y A X T, 1~3X T, 0008, /Hic,
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OFEFETIZ, 11X 1421x 112~176), 2K 679 Ix (81~
1,205), 31X 4,608 1x (445~13,580), 4[X 6251x (109
~1,420), 51X 594 Ix (84~1,128) B X UF6 X 566 Ix
(70~1,124) TH o7z,
@ BEtEFEOHBERR

SE20mmY A4 X TiE, EXELEAEIDEL, 1K
OB IEFE RO BIEEIT0.0%, 2 XAH%88.0% T, 3
K A8100% T o 7z EM-2-1-3) . £FA0mmY 1 XTI,
ERMCBLOEE T RY, —EFF L Kokts
EEBEOHIFIL 1 XH718.0%, 2X2%16.0%, 33X
7510.0%, THREWVWSEHEFSEERIE, o772 (RN
-2-14) —F, BELFG*EE L ZRKOEEFII6X
H522.0%, 5X4%8.0%, 4X7%.0% CHREHORED
B2 0o 7-RIFEERRIEP -7,

® AItEFHEOHBRRRE

BHIbEEROHIAREIE, 1X4525.0%, 2K2%57.0%38
LU 3RXA56.0% L EmRICHE L (ERII-2-1-5),
@ EHEBEEEEOHETRR
NETEELRLOPIEALT, HBEEZFERC
BEthTho 1 EBLT LR TRREL 72 (RI-
2-1-6),
4) £ =

ER20mmY 4 X F CIHBEEHTHE L 3R ED
BIiFTH o772, £F40mmYy 4 AT, BELH» S FE
PE2BLTRALEESRGT—ERAT L ROF TR, B
SHTHET L 1RSSR BMLOEATBRET, B&Y
THE L7 3 XIS BILOEETE oz, BELHIL
MEREORELSMICEERNET LFTIE, BREr6E

RIM-2-1-3 FRI2EE BEOR “a:l%@a‘%%ftﬁﬁw%tmw@mﬁﬁ?ﬂ(/i\ﬁzommﬂf:<“>

iR BB HBRIR (%) BALRE — U BIDHBIREL (%)
REBREX A (BRI +{BRER) C (8 - MiB) D (BARER)
(mn) E# B=<1/2 B>1/2 B Ty " o - ! 2 3 ! >
1 20.0  90.0 10.0 0 0 90.0 6.0 4.0 0 0 0 0 6.0 4.0 4.0
2 20.3  88.0 12.0 0 0 90.0 4.0 6.0 0 0 2.0 0 6.0 4.0 6.0
3 20. 1 100 0 0 0 100 0 0 0 0 0 0 0 0 0
RM-2-1-4 FRL2EE REOCEEICHT 5RAB0BEROBERRE (£FR40nnY 1 X)
T BB R0 HRERB (%) B RZ—BIOHBRRE (%)
RRE o) Ef Es1/2 B>z R A (Bl +8m) c (& « M) D (BREER)
EE * + 2+ 3+ 1 2 3 1 2
1 44.3  18.0 30.0  52.0 0 24.0° 8.0 16.0 52.0 0 78.0 50.0 68.0 68.0 8.0
2 45.3 16,0 44,0  40.0 0 16,0 8.0 36,0 40.0 0 76.0 46.0 76.0  68.0 22.0
3 47.3  10.0 38.0  52.0 0 10,0 8.0 28.0 540 0 88.0 54.0 78.0 72.0 14.0
4 42.8 6.0  46.0  48.0 0 8.0 2.0 520 380 0 92.0 40.0 90.0  20.0 6.0
5 45.4 8.0 70.0 22,0 0 8.0 4.0 68.0 20.0 0 88.0 28.0 88.0 6.0 0
6 41,2 22,0 68.0 © 10.0 0 22.0 8.0 60.0 10.0 0 64.0 8.0 60.0 2.0 0

®IM-2-1-5 FRIZEE BEOK

BB 5 B B LBE O HBURIE

. BEEEE _ BB R O R B (%)

#ﬁg (%) E¥ 0 Bs1/2 B> =F(9
1 25.0 75.0 130 12.0 0
2 57.0 43.0 20:0 37.0 0
3 56.0 44.0 36,0 20.0 0

RIM-2-1-6 FRl2FEE REOEECHTIRAROFHESEREOMIKRL

. REMEHER FHERE OMALALIRE (%)
(%) BE JR Z O
1 9.0 7.0 2.0 0
2 17.0 16.0 1.0 0
3 12.0 12.0 0 0
4 10.0 9.0 1.0 0
5 17.0 16.0 Lo 0
6 15.0 15.0 0 0
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BERUCERELZARNR D BLOBEEFEL 2, B
FHET—EEFT L IRLVERICR o2, SIS
POBERHFCERELZ 6 KiZKBELOEAIBRET,
& BB L3RIV IBETH 72, TDT
Ehn, £R20mmY A X CRATRENSWILE
EER I T B BRFRERIE L, £FE20mmYy 4 XL
TIE, BEMRWIZERBARBRICTT 2RI EIE
B2 DA T2,

[FrRi13ER)

N B B
REEIPRI2EEORBEREY D LI, HEREY
R EHARIRELT, HMUFADSEEA0mMnY
ARXETELRESFHFCT-EFHT TR L, BEIEC
BESFMLERT X% 3% CEMEAOBE L BED
MRICOWTERE L7,

2 B &

O #HEA

HAIR, BAFEEESP SEEINZH,S
BN EBHEES. S3mnD SMMUFE 2B L,

@ BHBRROF®E

HERX DR D 7= D S E A & EARE TREICHE W,
BAREOELIZ 1kW 7213 40W DY 7L 27 ¥ —BIk
RRELTCRELFEL, KEEETH 3,000 Ix I2HE
DHSM, 70 1x ICRORESEMERE LT,
ABRXIELETHET AR (1K), BHEATHE
THX (2R) w2X% 2ET oK, MFaALrLE
FB40mmY A X F CH UBELG THESAET L. 7,

BRU»OHGHICEL CABTTAR (3K), Bl
POERFICEZTHET AR (4X) 02RXK% 2%
D, @R20mmY A AhbBELRAEEZEELS (F
M-2-1-7),

3) WEAE

ABRIZ0.5nf KIE S T 2 L7z, FIEKIZ504m 7
4V F — B UK R 20C IHEHILCIEKRL, v a
— 5 = NAFATHE L7z 7 & VIR TR
BRERKZ O LS 250 V/ 2 #FE+2L5 103
ERML 7, SEEHIRAOP 52E10mm (HE 2 ~25)
FCA=—N—Hr70l 5 V12, XHFYy + ADJE Tiifk
L7z AR, 28 7mmA 515mm (HEi14—~35)
% T DHAce THfift L 72 Ar-N %588 L 72, FL&FEIL
R ImmA OB T (A#22~71) T THE L,
3 & R
O BECHERE

HEHIMIZ 6 H11HA2 S 8 H20H F TO70HMTH -
720 ER20mmY 4 X COEFERRKIFI0.9~51.9%, &F
40mm¥y 4 X TOEFERKIIL5.6~53.8% Th o7 (RII-
2-1-8),

BEICLZ2EBHAEOEVEERNT LD, TLVOHR
MAREEER & Ar-N ORI OFELRI & BRI DWW T
FAEL7z. 7 & VI TEAEBIARF O BAMERR B & OB
BELD2RPECEERBL, REDENTH-772 (M-
2-1-1) L2 L, Ar-N OFREEREIICAR 2 LRI
EREIBOLRL 2D, REKBWTHZEITEDLN
ol (MI-2-1-2), COLHICRERT LD

KIM-2-1-7 FRISEE MREOCZEICHT I HBRICHE

MBS e
HRE 2 F20mmn YA XLAT  2FE20m¥ 1 XK
1 LS R 4eff
2 BAGMF EESt
3 P ST EZP St 2E20mY A X TIRA &
4 BSRF WSl £R20mY A X T2 A S

* BAGME : 3,000 1x, WESRE: 70 1x

F-2-1-8 FHRIEE BEOEECHTIRROABTEE

RERBA LA RERA~2R20mY 1 X 2R20mY 4 R~LE40mA1 X
RRE AB AR THLE AR 4EBRE 4£B=% AH IERE £REH 4BRR

(&) (um) () (%) , () (B) (%)
1-1 6.11 5,000 3.53 7.26 1,543 30.9 8.20 500 228 45.6
1-2 6.11 5,000 3.53 7.26 2,536 50,7 8. 20 500 250 50, 0
2-1 6.11 5,000 3.53 7.26 2,156 43.1 8. 20 500 243 48.6
2-2 6.11 5,000 3.53 7.26 2,594 51.9 8. 20 500 267 53.4
3-1 8.20 500 244 48.8
3-2 8. 20 500 269 53.8
4-1 8.20 500 229 45.8
4-2 8. 20 500 .234 46. 8

¥ 2R20mmY+( X TH00R, /i HERELTE
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HMHGEEEI D BALIRVUIC BT 5 Z LRI S N,
FEFE P OFHRE X, £E20mnY A X T T,
1 XA%68~721x, 2[X#%3,324~3,3841x Thol:o &
FE20mmAETIE, 1 XA975~811x, 2 X#%3,199~
3,447 1x, 3[X#%3,107~3,6061x, 4 X7A%69~761x T

Holz,
@ EitEFEDHRRRT
ER20mnY A AoFBEFEEEAOHEARIL 1 X2

3 4 5 6 7 8 9
Bt (8)

MM-2-1-1 FEEOBEIZBIT B 7 L VERE L EEE R
CoIRAR R A5 3 I B X R AR S —O— BARIBAE A —m- R {B AN (E

11.0%, 2RXA%4.5% &% o7, EFRIZEMIIZIKL,
BEREA12U LoEE 2 HE L 2B bofE b
ot (RM-2-1-9, BEM-2-1-1), ¥/, AHT
bRBOEmAS A LNz, ERA0MmIF A AT, T
TORTEIOESYTEL 2, EFEKIFRDoNE
<, BALTEREEIE1/200T ORI 2 [X4%66.0%,
4 XA%58.0%, 3[X32.5%B LU 1X20.5%DIEE % -
7o (%kII-2-1-10, BEEI-2-1-2),

70 r 7 100
60 }

Feo b %
®7 a0t f:
VgSO =

%

&20 2

10 p
0

15 16 17 18 19 20 21 22
B (8)

HM-2-1-2 MEOEBIBITL7 VT I 7HENE BEEGRR

B R R AR A W R AN - R R AR —w- IR E kR

RIM-2-1-9 PRI  TEO BRI § % RO AL EARO MBI (£R20mmt 4 X)

B{eBEOHERR (%)

Bk s —BIOHBRER (%)

ek
RERE A (G + D) C (G - Iap) D (RAHH)
E <
(mm) E® R=s1/2 B>1/2 B 5 < - o : 2 5 ; .
1 21.8 11.0 67.5 19.0 2.5 11.6 41,0 15,5 8.5 43,5 39.5 7.0 53.5 35,0
2 22.5 4.5 87.0 8.0 0.5 4.6 57.5 10.0 0.5 43.6 18.5 69.0 51.5 22.0

1K W4 AE20mm

2 X BAZM:20mm
BEEM-2-1-1 BEOEEIIRET 2REOBMEAROERRE (&R20mmH £ X)
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@ BILEHEDHRIRAR

BALEAE O HEEIZEE20mmY 4 X, 40mm¥-4 XD
ZHEBX & HIC0% TH o 72,
@ HHBEREFEOHERRT
NEEBEZLONILEALTH o705, HBEHEER
BErHEETHE L2 2K & 4 R TEHWERI A S
ni: (RM-2-1-11), €% I v AOBEHRG I L B1LE
BESHNONTHAEZ RS, FEHICT AV EBEENS
Ehotz2R, AXTHABBEROLES I VAR HE
LR E 2 bz,
4) £ =B

ER20mmY 4 AT, BEGETHELZ 1 XKOKE
EERNEP 7205, BESELEL, BEAGTHE
L7z 2 ROEHELDEAIZEVERICH - 720 FRk12
EEOEE20mmY A X Th, BIboEAITHEEG TE

RERT A7 DICRBVEBEDF L W EATRB E N,
ERAOmmY 4 AT, FEHICEEETHE LXK
TiE, BERPAOBERGTHEFT L IR LD bHEEG
PORAEMEICEELL S XOFVEIRBROESIIEE
Th), BEEFRBVEEICERHAVPBILOBITINZ
iz, —F, BERICHEECTHELZ2K, 4RXT
3, REOEFIFILALRL, BEBOBREICL 288
bALN R o, FRIZEEORBHERETIX, FER
IEVWRECHE TSR LI X 52 TTRHATR &
nriht, REFRZERZROBEECREMSHTL SN, B
EFELARTAERE B> 72
CO2EMOBERBROER, BFEHOBESRMESE
(T5 2L THEYFROBEEOWN, RIFARELS
beT, BAARBEIBRENL Z LATREENZ, Lo
LEE D BERGDANOMOER I EF SN S &

MorzZl bhs, BEHATORESME L L TE/LEHR ZZ b, A #17)
RIM-2-1-10 PISHFEE HEOREIIMET B0 BYLEAO LB (R40nmmt 1 X)
e E BEGEOHBRE (%) B g — B0 HBERR (%)
ARERX - - v A (R -+ RERER) C (58 - M%) D (RHRE)
m) EF® ASV2 B>12 RE —m o 1 2 3 1 2
1 50.1 o 205 59.0 20.5 0 3.5 25.5 510 220 9.0 885 980 9.5 520
2 4.8 0 660 340 0 0 3.0 620 280 0 880 380 920 8.0 20.5
3 50.2 0 325 885 9.0 0 35 360 6.5 9.0 940 725 0980 940 485
4 49.1 0 580 420 0 L0 6.0 59.0 335 0.5 9.5 57.5 940 850 19.5

11X BE&A40mm

ERM-2-1-2 REOY

B 2 -40mm

T
BT B BERO B LD HILKR (£ F40mm¥ £ X)

FM-2-1-11 FRIEE HBEOREICHET 5 {BOFHEREREAKOHIIRN
—_— BEEES FTHERFEOSBMIHBERRT (%)
(%) BE B D
1 21.5 21.0 0.5 0
2 28.0 27.5 0.5 0
3 21.5 21.0 0.5 0
4 31.5 31.0 0.5 0
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2. SERHCRAT 2ER

(1) EEERMOMEERBY 1 XDEE
(INEEHE)

[FR% 9 F 1)

N B &

& B ORI & ) BAVERO MBI % H®
mAd Y, REFEROBEY) MR EOIBIGEE L %
>TWwaY, KRB TILE SmmOFA (B, E
AF=9) #HWT, REFEROREERGY 1 B
BEEOHBURILC B L IZTEEBICOWTRE L7z,

2 K &
O #EA

HRAT/MEBEES 2B\ TEWEER O A DKREETH
FHLTWBKES S BEI /2 Akl16 0BT £4.45
BEFEH L, FRAOFEHEERT. TmmThH o 77,

@ BBRROBTE

HERX DR ESM % F M -2-2-1 1275R L7z, ST KRBT,
£F 8mmA»520mmE T & L, BAFE DML REGRL
PEPEESmmETAX(1KX), &E10mmE T 5K (2
R), &@Ri2mm& 35K (3K) &L, JERE:LTE
B20mm ¥ CERAWEEOATHET AR (UX) o0&
BH4 X &R 72,

HERA TR, BAUEEOBBRN L HEICT 27208
F20mm?> 5 40mm ¥ CHAFE O A THESET L 72,
® fWEHE

FEICE, 0.5m KM% 1 REBRRIC2EE A7, 1
TR B AR5,500B 2 AL, £820mmT TOFFER
BREiTolz, ¥72, B, AtERzEBRVW-EE 2
FEDKEIC 1 KAEL Y500 ZRAL, £F40mmE T
AR H L7z,

RIBIZIBC A MERFT 2 & ) IR L, #AEIZ5~10

EEE/H & L7z,

ERBRX L O MAFR 2GET AT T, LETLAY
ETNVFIT /=TT A (LT, Ar-N &#RT) 24F
HALTHREL, LEYAYIEFY /) Z700F Y AT,
Ar-NiZ<yvdxhy (ZualbsTEE;2.50/m) %
AU OKEBILEZIT o 72,

EEfROMGIERGER GRBRFMGE) »510~128 K
BRAFEE O E L, Ar-N & RAFEE A
R L7 BEANITHIRIASIR T LT BT B Tid
BRESEOAZIZIZRET 2 T THEE L2, REIAES
FEXHBEAFARSEZMEHL, £2F20mnd 53 Y #HEEE
BB H VRS E L7z,

3) & B
O mELAERE

HRERIEK 9SS ALIESS 7 B 7 HE TO58H BT
57z, REREIRE T 0PI KIEIR20.1C (17.9~22.5) T
Holze

REBERERM-2-2-2 1ITR L7, BRERE T, &9
RO AD 4 RARSREFEP o 720 RERTHORK
AT T, FRBX LD IERRALORELZRL .

FERBRICBI 2 ERERIZ4ARXA86.2% TR, o
K Cid44.4~61.8% DHFICH 072, 1-2 K TIE, BE
FEENRE L 272 0MORBRX X ) & %2572,

AR BEQBESREL 20T, &RBRX T
STNAFLVEEF MU A (BRDEE 5 ppm, 1 HER)
DER% 3 BAT-> 72,

@ BtEFEDHEBERR

BIEAOHBERRERL-2-2-3 IR L7z, AEFR
BEZHT L2E20mnY 4 XA TOKBETEEBED
HBEFIT4R (84.0%)> 3K (32.5%)> 2K (7.5%)
>1K (0%) OMEICEVEZRL7,

FL A FR OWEBIEY 4 X e K& {32 L REIEEHRE

®I-2-2-1 FRIEE REFBORERGY 1 A0FE BT 2 RBIHRE

RRE  EAFEHAEMMAY A X EAFR~OHM T HIM

ik

1 2R8mA X - 108 A TEHA A E TR O H & B 5E

2 2E10mYA X 108/ i u

3 2F12mYA X 128 "

4 £R20mY A X 1264 n

®-2-2-2 FHRIFEE MEMBOREREY 1 XA0EBICHETLRBOATREE
RERBE REREA~2E20mm A X 2 E20m Y A X~ E40my A X
REBRE AR WEREK ¥WeE AR £BERR THeR  £BRR AR EREK" £BRREK IHLE 4£BR
(mm) (mm) (%) (mm) (%)

1 5.10 5, 500 7.7 6. 11 2,444 19.1 44. 4 7.7 500 341 42.3 85.3
2 5.10 5, 500 9.9 6.11 3,403 19.6 61.8 7.7 500 322 42.9 80.5
3 5.10 5, 500 11.8 6. 11 3,252 :18. 3 59. l 7.7 500 291 43.9 72.8
4 5.10 5, 500 7.7 6.11 4,742 20.8 86. 2 7.7 500 204 43.8

*1 2F20mY A XT500R, HICAERELHE

51.0
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HOWBEEIEL 2o, £2F20mmy 1 XLED RS
HEICBVT, £FR40mmY 1 X ToREEREE
FRBRX L b KREREIZASNT, £E20mmY A X
e & ERROEI CHER L 72,

E£R20B L UERO0mnY 1 XDE3y — U HOH
BRMEZRD-2-2-4, M-2-2-512R L7 HFRBRD
HEEFEEERONBARIMEATERIZET I ATRER
BliEA LN o7eDT, Bib sy — v HloHIBIRT
oW TEROmnY 1 XCTHE L2, &5 205 Rb
EICBARRDSER & S DR & ARERER (A) DI H R
12 1X2%98.5%, 2[X2%96.5%, 3X%4938.5%, 4X7%
20.0% L%, BAAHZ2EEIMnA, SRE L2 K
LEELmmPSRELZIXOBTcHERI kAR RE
BAHR LTz, FE - M (C) B L BRI (D) DB/ ¥4
— VHIOHIFIRI S AR &I TIZRBEOMEMASEED 5 N7,
® AtEFEOHERR

ER20mmY 4 1BV 5 BILEARO BHRR 2 F£ 1 -
2-2-6 1T L7z, £F20mmY 4 X TOEEEEEED

HERETIE, 1K (98.5%) > 2K (91.5%) > 3 X
(41.0%)> 4 X (21.5%) OIBIZEBWMERZRL 7, B4
R OAGEIRIAY 1 X2 K& {5 LRBIEEREDOH
BEMEL Y, BUEGEOBBEESENL -, BILE
ROBBRT & FRfIc, BAFEE £E10mmA 5 iGEE
L7z2REER12mmp SHFEE L 3 Ko cHBI=EC
KEREDNALNT,
@ FHHEEREEEOHERRR

ERAmmY A 2BV 5 HHE REEAO BBERR
2EM-2-2-T ISR L7z, £F40mmY 4 A TOFHEESE
FEHEAEOHBEEZ, 1K (27.5%)> 2K (10.5%)> 3
X (8.5%)>4X (7.8%) DJEICHEVELZRL, B
AFE L 2R8mm SHREE L7z 1 R3EHE RSO
BEP10.2% L %0, MOXD0.4~1.5% 1T TEH
272
4) # =

BALEGLBEE L, BEAFAE2E&E12nnd SR L
723 XPEE S mmB L L EI0mmD & ORFEEIC AT

RIM-2-2-3 FRIFE RAFAHORKRERGYT A XOBBICET 2RO BILEEKD BB

E£20mT 1 X (%)

£EA0mY 1 X (%)

PRE TIw m=12 Bo12 Rt R B=2 Bz BE
-1 0 47.0 51.0 2.0 1.0 33.0 59.0 7.0
1-2 0 51,0 45.0 4.0 1.0 0 81.0 18.0
iy 0 49.0 48.0 3.0 1.0 16.5 70.0 12.5
2-1 3.0 46.0 49,0 2.0 5.0 17.0 66.0  13.0
2-2 12.0 26.0 57.0 5.0 2.0 20,0 65.0 13.0

iy 7.5 36.0 53,0 3.5 3.5 18.5 65.0 13.0
3-1 31,0 © 66.0 3.0 0 75,0 25.0 0 0
3-2 34.0 66. 0 0 0 48.0 52.0 0 0
T 32.5 66. 0 L5 0 61.5 38.5 0 0
4-1 85.0 15.0 0 0 78.0 22.0 0 0
4-2 83.0 17.0 0 0 64.0 35.0 1.0 0
iy 84.0 16.0 0 0 71.0 28,5 0.5 0

gM-2-2-4 FHIFE

RLE TR OMREEREY 1 XOFBIZET 2 RBRO BNy — L HIO BRI

BAEAF —VHIOHBERR (%)

R HRERS A (B REE) c (R - faip) D (RARE)

(%) E#® =+ + 2+ 3+ 1 2 3 1 2
1-1 0 0 28.0 24.0 26.0 23.0 4.0 50.0 69.0 86.0 74.0
1-2 0 0 19.0 310 20,0 30.0 6.0 66.0 88.0 93.0 88.0
EHy 0 23.5 27.5 22,5 26.5 5.0 58.0 78.5 89.5 81.0
2-1 3.0 0 23.0 25.0 22.0 27.0 7.0 58.0 89.0 84.0 66. 0
2-2 12.0 3.0 12.0 21.0 17.0 38.0 8.0 60. 0 86.0 78.0 74.0
R3] 7.5 1.6 17.56 23.0 19.5 32.5 7.5 59.0 87.5 81.0 70.0
3-1 31.0 3L.0 48.0 18.0 3.0 0 0 5.0 34.0 35.0 22.0
3-2 34.0 34.0 58.0 8.0 0 0 0 1.0 42.0 27.0 21: 0
iy 32.5 32,56 53.0 13.0 1.5 0 0 3.0 38.0 31.0 21.5
4-1 86.0 85.0 9.0 6.0 0 0 0 0 8.0 8.0 3.0
‘42 83.0 83.0 12.0 5.0 0 0 0 0 11.0 6.0 4.0
R3] 84.0 84.0 10.5 5.5 0 0 0 0 9.5 7.0 3.5
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®l-2-2-5 FHRIEE BAEHOBERGEY A X0XBCHTLRBORI Y — Y HlOMBIRR (ZF40mm¥ 1 X)

BAENZ — U BIOHBRE (%)

-
e e N C (- ) D (R
(%) E# + + 2+ 3+ 1 2 3 1 2
1-1 1.0 2.0 4.0 27.0 32,0  35.0 17.0 62,0  94.0 96.0 78.0
1-2 1.0 1.0 1.0 6.0 25.0  57.0 21.0 8.0  98.0 98.0 97.0
i 1.0 1.5 2.5 21.5 285  46.0 19.0 740  96.0 97.0 87.5
2-1 5.0 5.0 6.0 230 250 410 19.0 77.0  88.0 87.0 61.0
2-2 2.0 2.0 14.0 1.0 28,0  37.0 27.0  72.0 93,0 76.0 65. 0
D) 3.5 3.5 10.0 21.0 26.5  39.0 23.0  74.5 90. 5 86,5 63.0
3-1 75.0 75.0 11.0 10.0 4.0 0 0 0 1.0 6.0 0
3-2 48,0 48.0 2.0  30.0 1.0 0 1.0 0 20.0 28.0 0
Fy 61,5 61.5 16.0 20,0 2.5 0 0.5 0 10.5 17:0 0
4-1 78. 0 78.0 17.0 5.0 0 0 1.0 0 4.0 9.0 0
4-2 64.0 64.0 1.0 23,0 2.0 0 3.0 0 1.0 10.0 0
iy 71.0 71.0 14.0 14.0 1.0 0 2.0 0 7.5 9.5 0

RIM-2-2-6 P9 FE REFEOREERIGY 1 XOFEICH T % HER0 B{LEA O HBUIRTR

REEGE BALBEOHBRE (%) ,
R (%) E# As1/2 B>1/2 =E[<
1-1 2.0 98.0 1.0 L0 0
1-2 1.0 99.0 0 0 L0
Ty 1.5 98.5 0.5 0.5 0.5
2-1 13.0 87.0 2.0 6.0 5.0
2-2 4.0 96.0 1.6 1.0 2.0
Fiy 8.5 91.5 1.5 3.5 3.5
3-1 55.0 45.0 40.0 12.0 3.0
3-2 83.0 37.0 36.0 21.0 6.0
Ty 59.0 41.0 38.0 16.5 4.5
4-1 78.0 22.0 39.0 36.0 3.0
4-2 79.0 21.0 33.0 34.0 12.0
iy 78.5 21.5 36.0 35.0 7.5

KM-2-2-7 FEL9FE

&R ORIERET A X ORI T 5 ABROTHEE EEEEO MR

THEERE OBMAHERI (%)

N
sy R T m [
(%) S R aa e Ei ae
1-1 30.0 11.3 0 4,7 6.6 3.8 3.8
1-2 25.0 9.0 1.0 2.0 4.0 4.0 5.0
pa.5) 27.5 10. 2 0.5 3.4 5.3 3.9 4,4
2-1 9.0 0 0 3.0 3.0 3.0 0
2-2 12.0 2.0 [4] 2.0 7.0 1.0 0
Sy 10. 5 1.0 0 2.5 5.0 2.0 0
3-1 7.0 2.0 0 0 5.0 0 0
3-2 10.0 1.0 Q 1.0 8.0 0 0
) 8.5 1.6 0 0.5 6.5 0 Q
4-1 5.6 0.8 0.4 0 4.4 [¢] 0
4-2 10.0 0 0 2.0 5.0 0 3.0
Aos] 7.8 0.4 0.2 1.0 4.7 0 1.5
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X, 5 KB X U6 X4510.3~10.7mm, 3 XA%11.5mmT,
FRREATF-VIR1EHF, 21X, 4%, 5K, 6X7¢
F&G, SRBGEHTH -7, KXOFHKBRIEE
20mm ¥ Ti318.2~18.5C, FNLIFI321.1~21.5C T
Holz. KEEEOEEIZ2,000~6,0001x DHETH
272,

HEE R AR -2-2-10 ITR L7z, BRBRTEOLX
DFHEEIZ18.9~20.7mm, WHRAFTE TEOZX D
FHLEi354.9~58.5mm& 2 V), HERKEIC K&V
o7z, BRERKE T REOFIAETRRIT 1 X 4%56.0%,
FOMDRKAH72.0~79.0% &£ %2 0, 1 KIFEAFE O
EERIAE RO BRESMOR TR TRRRE P o7z,
BfE IR E OREIC LY, 4R 1HITERE
RWABL.4% %Y, 5ED 1FTIIER L2, MMOKE
DEFRFEIL76.0~95.3% OHBEICH H K& VEFEIS 22
-7,

@ EtEGOHBRRR

EEfArHRHERRORS BUEAROHBIR 2RI -
2-2-11 IZ7R L7z, £F20mm¥ 4 X TORBIEEEED
HEFII IR (29.5%)> 2K (22.5%)> 1K (1.9%)
DIEIEWEERL, EAFEREERGY A X KRE W
Rz EFEaEEEEOBATEIE, 1REL 2RETE
BREVEHAPR LN, ER40mmicE b E 1R E 2
REToOERIPRL ko1, —F, EEORML (B4b>
1/72) OHBERIVTROFAXTE IR>2K> 3K

DIEZE L o7z,

£E20mmB L L E40mmY 1 X THE/ Ny —V§l
DOHBRR % FKIM-2-2-12, KIM-2-2-13 TR L7z,

£EFE20mmY A XD ABOFHIEEMEDO BRETIX
3R (41.2%)>2X (35.2%)> 1K (2.5%) DJEIZ
Bl ol, MEEICCL, C2, C3 & DDHIVIRIE DR
Bt A ABRKEVIIEES ko7 £OACIEDT
ZALRERRIXE 2KOBICKREVERALNL, 2K
40mm¥y 4 X THERICBILOREOEABEIM L /275,
BB hEE20mmY A X L RAEOEMH»RD Shiz,
EHEROHRABROKE £R20mmY A XTOEHE
ik, 41X (383%)>5K (29%)>2X (23%) > 6 X
(22%) OWERLEL Y, 4 K& 5 ROKBIEEMEEDOH
BESee 2 RICTE» o7, BItmEEE1/2L
EoBEOHBEIZ 2R (24%)> 6 X (6%) >4X (5%)
=5 6%) DEICEHMEL R, AR %G
fE L - KO AHRERICERTE, - 72, £F40mmy
A XT b BRI ARG ARG X OB IEE B A0 B
BHENFEL oz, FFics X e 6 RIZERICHEWEREBIE
FEEOMBAEPET T E2EASALNI, —H4KXT
BETOEEIS R Eo72,

Bk vy — Vo MBRI T b AR EEX S e R
20mm¥ 4 X Tid A2+ & A3+, Cl, C2, D1 DHIHE
PERARED 1 K55 3 RICHRTEYP 272, ZOffn
BHRELTORAKTH o2,

®-2-2-9 FHRIIEE BEFAHAOBERGET A X0OPBCHET 5 RBROESEGHEMGROEREEFRA T -V

B £ (o) FE AT — VRIHBEEEROHE (%)
RBRE iy (#EE) D F G H I YR T — %
(R) @ " ® M (8 ©

1-1 22 9.7 (8.2~11.1) 86 5.9
1-2 22 9.6 (7.6~10.8) 83 5.8
Fry 9.7 84.5 5.8
9-1 130 105 (8.1~12.7) T4 50 6.5
22 30 10°1 (6.5~12.1) 53 a7 6.5
iy 10.3 " 505 8.5 8.5
B-10 33 1.2 (8.5~13.1) Tep -25 . 48 7.2
32 .33 118 (9.5~14.0) 7 48, 44 4 7.5
W 11.5 , 170 35,00 46 4 7.3
-1 30 165 (1.7~13.1) 1 BT 40 6.4
42 30 109 (1.6~13.1) o coag 70 6.7
o 10,7 Lo . 43,0 © 55.0. 6.5
51 .30 10.3 (8.3~12.0) ©obd. 46 6.5
52 .30  10.6 (8.5~13.0) 40 60 6.6 -
- 10:5 470 7 B3.G 6.5
6-1 ~ 30 104 (7.7~12.9) 5% 48 6.5
62" 30  10.2 (7.7~12.4) _Bl 48 6.5
¥ - 10.3 ' BL.5 . 48.0, 6.5

#1 () I*N)ﬁt-?— i?ﬁ%ﬁxrw/éﬁlﬁ?étmu%xr»— bﬁg_ﬂﬁk_ﬁﬁxtﬁ+
¥ BERFUBOEEEERI LD EH Lf_J:EEi'%‘dE@:!Zﬁ‘J{E
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® AftEFEOHRERR

ER20mmY A BT 3 ERBX 0k EEREED
HBERIL89.0~96.5% DEFIZH Y, SERICIEFENE
{, REnZzI %oz (F-2-2-14), BEAFERD
FREEFAIEIS IS R D B o 72 1 RA996.5% L B ¢, &8
20mmY 4 XF T Ar-N 2 FAREE L 72 5 X 9%89.0% &

o7z,
@ EHESEZEEOHBIKR

EROmmY 1 A BT L EHEBERREOBEEL
FM-2-2-15 12K L7, 1 X (46.7%) > 2 X (31.0%)
>3 (27.9%) DEIIBEVWELZRL, £E10mnX T
RAEE ORET & BIIE L 72 1 KOBRERIE { 4 2

RIM-2-2-10 FPEIFE REFABORERET 1 XORBIHT 2 RBOFAETHR

RIREA RERFA, 52 R20mY A X 2R20mY A X~2F40mY A X

RRX AR NAERHK ¥HEE AR 2& (m) ERR AR wER%K" 2& (m) ERE
. ® . () ] (%508) (%) (R) = i (%)
-1 521 5500 83 6.21 20.7 (13.1~28.6)  52.8 7.16 570 56.2 (40.0~73.0)  79.4
-2 521 5,500 8.3 6.21 20.6 (15.8~31.3)  59.0 7.16 570  57.3 (42.0~73.0) -89.7
Ty 20.7 55. 9 56. 8 84,6
2-1 521 5,500 8.3 6.21 205 (16.4~30.2)  7UY  7.16 570 531 (40.0~66.0)  76.0
2-2  5.21 . 5,560 88 - 621 19.7 (I5.1~278) 733  T.16 570 56 (42.0~72.0)  88.6
iy R . 20.1 72,2 - . 54.9 ‘ 82.3
3=1 521 5,500 8.3 6.21 ©18.3 (15.1~27.0) 3.6 716 570 574 (44.0~71.0)  90.9
32 . 521 56500 . 83 6.21 .23 (15.1~30.4) 821 _ 706 570  57.4 (39.0~72.0)  92.3
Ty o 19.8 LTs C 5.4 91.6
41 - 521 5500 - 83 621 2000 (15.8~29.3)  70.3 716 570 59:0 (41.0~73.0)  31.4
42 521 5,500 83  6.21 207 (15.6~28.8)  83.3 7.16 570 58.0 (45.0~70.0)  95.3
¥y T 20,4 S _ 58. 5 63.3
51 521 5500 83 621199 (16.5~26.7) 743 . 570 _ 0
52 521 5500 8.3 6.21 ~208 (15.320.7) 847 716 570  57.5 (44.0~79.0) 048
Fry S 2004 T res v

6-1 . 5.21 5,500 88 621 196 (16.6526.9) 770  7.16 ' 6570  56.2 (43.0~7L0) 946
6-2 521 5500 83 621 182 (13.0~261) 77,0 716 570 565 (41.0~70.0)  96.2
¥y \ S g T -

*] 2E20mnt A A TR, /IS HESHE

s . 564 - 95. 4

RIM-2-2-11 FRIEE EEAFBOREBET 1 XOREICHT 5 3B 0 BLEEO MR

SR20mmY A X (%)

ER40mY A X (%)

R E® Bs12 B>12 0 Bl EW RBs12 B>12 0 B
-1 1.0 69. 0 30.0 0 2.0 60.0 36.0 2.0
1-2 3.0 67.0  30.0 0 1.0 52.0 41.0 6.0
Rl 2.0 680 30.0 0 1.5 56.0 38.5 4.0
2-1 = 19.0  60.0 210 0 14.0, .6L0  23.0 2.0
22 26.0. 4.0 - 27.0 0 5.00 60,0 31,0 4.0
FH 225 53.5°  24.0 0 9.5-  60.5 © 2T.0 3.0
3-1 . 260 56,0 18.0 0 8.0° 8.0 .. 90 0
3-2 33.0. 630 140 0 700 86.0 270 0
FH . 295 545 16.0 0 .57 4.5 18.0 0
-1 - 23.0. 742 28 . 0 200 7TL0 0.0 0
2 4200 500, 8.0 0 150 810 40 0
P 325 62.1 . 5.4 0 220 -T6.0 2.0 0
51 320  62.0 6.0 0 o
52 26.0.  70.0° - 4.0 0 7.0 880 . 470 1.0
¥ 29.0°  66.0- 5.0 0 7.00 788.0 40 1o
6-1 270 68.0 5.0 0 100, 80.0 * 10.0 0
6-2 16.0 77.0 7.0 0 40 80.0 150 : 1.0
FH o 215 72.5 6.0 0 _7.00 80,0 125 0.5
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DiH bz, EYEERZOf G L - Ko RERICIE 5) ¥ &

KERZIZALNR D 272, EFE10mn CEEHFHOH LA R OWBEEY 4 XIZ£EI0mnY 1 X, &8
BB L7 1 K TIIhoRIcHRCERETRSORE 1lmm¥ 4 X, &EL2mmY A4 XOFTEY A XHFKE W
BB kol FEREERO HBRPMEL 22 HEFA LR, &8

gIM-2-2-12 EFEJ‘ZIIEJ%\ AR ORERAY 4 XORBICET 2 MO By —  Jlo HBIRRE (& F20mm Y £ X)
Bty — U RIOHBRI (%)

SRR A (AR + (RER4T) C (88 - ) D (BHE)
E#E. + + 2+ 3+ 1 2 3 1 2

-1 1.0 25.0  41.0  29.0 4.0 27.0  46.0  86.0 76.0 0
1-2 4.0 29.0 3.0  32.0 4.0 24.0 45,0  93.0 68.0 0
Ty 2.5 27.0  36.0  30.5 4.0 25.5  45.5  89.5 72.0 0
2-1 35,4 28.3 152  16.2 5.1 1.0 320  70.0 27.6 0
2-2 36,0 23,0 130 250 4.0 8.0 37.0  66.0 43,0 0
WHy 36,2 25.6 14.1 20.6 4.5 9.5 34.5 68.0 35.3 0
3-1 44.4 23.2  13.1  17.2 2.0 6.0 34,0 720 27.3 0
3-2 38.0 240 19.0 16.0 3.0 6.0 33,0  53.0 28.0 0
¥ 41,2  23.6 161  16.6 2.5 6.0 28.5  62.5 27.6 0
4-1 53.0  30.0 7.0 10.0 0.0 1.0 18.0  72.0 27.0 1.0
4-2 54.0  24.0 5.0 13.0 4.0 1.0 17.0 52,0 22.0 1.0
¥ 53.5  27.0 6.0 11.5 2.0 6.0 175 62.0 24.5 1.0
5-1 57.0  23.0  12.0 8.0 0 2.0 14.0 750 19.0 3.0
5~2 34.0 42,0 140 10,0 0 2.0 9.0 60. 0 16.0 3.0
¥y 455 325 13.0 9.0 0 2.0 1.5 67.5 17.5 3.0
-1 56,0 290.0 110 5.0 0 4.0 14.0  74.0 24,0 0
6-2 37.0 240 2.0 16,0 2.0 3.0 20.0  77.0 37.0 1.0
FH) 46,0 265  16.0  10.5 1.0 3.5 17,0 75.5 30.5 0.5
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R ) 19.0  27.0 27.5 22.0 4.5 30.5 59. 0 72.0 2L.5 0.5
4-1 20.0 360  26.0 6.0 3.0 18.0 380 560 14,0 2.0
4-2 27,0 39.0 240  10.0 0 20,0  39.0  66.0 16.0 0
FHy  28.0 375  25.0 8.0 1.5 19.0 385  60.5 15.0 L0
5-1
5-2 13.0 40,0 3.0 150 L0 24.0 55,0  82.0 23.0 0
iy
6-1 26.0 260  30.0 17.0 1.0 20.0  47.0 770 19.0 0
6-2 13.0 - 33.0  29.0  23.0 2.0 26.0  56.0 74,0 34.0 0
YH 195 29.5 29.5 200 1.5 27.5 51.5 75.5 26.5 0
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41 660 20.07 B0 0 190 7.0 60 0 10 50 150 150 8.0
42 - 68.0 3. 0 .j,-':o 0 P 220 60 .0 0 L0 "0 140 1L0 40
R 6.0 30.5 2.5, -0 20.5 6.5 3.0 0 L0 25 145 130 60
5sl 970 3.0- <0 0 0 0 0 0 ) 0 3.0 0
52 930 7.0 0. 0 20 0 0 0 0 0 30 50 .10
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RBRK E¥ ms12 B>12 B _ A (B EET) C (8 - f&p) D (BE)
EF O+ + 2+ 3+ 1 2 3 1 2
-1 60 8.0 9.0 0 10.0 39.0 420 7.0 20 200 210 750 730 16.0
-2 40 .80 119 -1.0 1.0 4.0 3.0 120 10 240 180 79.0 8LO 14.0
FH 50 845 <100 0.5 10.5 40.0 ¥385 9.5 - L5 .20 19.5. 7.0 ~ 77.0 15.0
271 . 2.0 69.0 2400 5.0 200 20.0 .384 220 90 350 480 80.0 760 410
22 30 8.0 1.0 10° 60 340 460 120 20 180 360 850 6.0 30.0
. 25 770 175 3.0 40 315 w420 17.0° 5.5 265 42.0 82.5 68,5 35.5
3-1 ¢ 760 190 50- 10 240 480 160 110  23.0 40.0° 850 - 59.0 22.0
3-2 10 810 170  1.0° 10 280 .49.0 190 . 30 340 3.0 8.0 840 29.0
¥ . 05 785 180 3.0 10 260 485 I7.5 7.0 285 385 860 715 255
41 20 910 505 20. 0. 550 320 50 20 170 100 770 - 79.0 8.0
42 5.0 940 _ LD . 0. 1007 560 340 0 0 80 80 740 - 65.0 5.0
W . 3.5 925 3.0 .10  80. 555 330 5 L0 125 9.0 755 720 6.5
5-1 . 15,0 8.8 - 0-- 0 250 660 19.0 0 - 0 130 20 440 430 3.0
52 120 850 30 0 200470 310 20 0 2.0 1L0 5.0  40.0 4.0
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E¥ 0+ + 2+ 3+ 1 2 3 1 2
-1 20 770 190 20 9.0 260 47.0 160 20 450 450 8LO  93.0 19.0
12 © 1.0 8.0 13.0° 1.0° 100 33.0 39.0 17.0 1.0 470 .30.0 8.0 9.0 210
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1-1 36.0 5.0 7.0 23.0 0 34,0 2.0
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ve ng/100g - 280.0 4170 - 378.0 . 378.0 ©  1,270.0
D 1U/100g.  580,0 1010.0 - 16800.0 ~  1520.0 1030.0
VE ng/100g - 93,1 L8 112.0 1160 - 149.0
EPA % 8.5 v BT 5.9 8.5 - 0.4
DA % a8 . . o7 8.5 9.8 . 170
 SnU3HUFA % C19.6 1.8 15.7 - 196 . 32.0
R ¥ ) 371 - . 55 5.6 7.3 6.9
HEVAIE % 63.1 - 5T.6 56.8 54,5 26.8
A % 1479 192 205 T 205 13,5
BRS % 89 w4 . T ez 86 14.1

£R-2-2-24 FHRIVEE EESFHO VDIRINOEBIIETAIRBRORE

FA7— Y% 5b&R20mmY A X

£R20mmY 4 X ~£E40mm¥ 4 X

WX mempoms  (DEAE

BEAFR OB B s

(1U/100 g)
1 Y HEREREC & E R 2,000 YHREEARE Bk (MS2)
2 Y #HREREC A FIR 20,000 Y HriT BRAC & R WE (MS2)
3 Y #HERECA SR — Y H T B EC A F R W (MS2)
4 XA ER e A AR — YHWRE AR b (MS2)
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272 2 KTEMOXIZHRTAR, C3HIEREED
HAEEFEEZR L (RI-2-2-27),
EROmmY 1 X BLEAEO MBI 1 [X2594.0%,
2 X%%95.5%, 3[X4%89.0%, 4X89.0%THV, VD&
FEVPRL2L 1K, 2R280 THORBRRECIIAE
RERBOONL o7z, BT — VRO BERRT
X, VD DEBFEDNE o 72 2 RKICBWTAROBILE
BHIE <, FCCEPLDEOHMBREASIMOK LY b &
FRWERAR S (FRI-2-2-28),
@ BitEFEOHERRR

BALEMAR O BIREIL 1 X4939.5%, 2 X4539.5%, 3
X2%42.0%, 4XH41.0% & 7% o7, FEFEITLBHIC

BALEEO RS G EH o 72,
® EHSEFEEOHBRR
FTHEESEEBEAEOHBEII 1 KA556.5%, 2 X4
52.5%, 3X#4%52.0%, 4 XA45.5%THb, YHHEH
% 52 72X OO REBRK I T2 5 72,
BB OGHHFERD S VA OEHEIE WERLRD 51
720 BEBOREICOVWTHAE L A RERELST
o7z (FRIM-2-2-29),
@ RO VD OHIEE
BERBREXOFRD100g %Y O VD EF &1L 1 X4
2,580 ~2,670 IU, 2 [X#% 18,100~ 20,600 [U, 3 [X#%

RIM-2-2-25 FRHIEE RAFEO VD RMOBECHT 2 RBROFAEER

SRERBRGA BERBAIE ~ 2 F20mmY 4 X £F20mmY 4 X ~40mm¥y 4 X
REBRX AH DARK THLE AH AREK THAE ABE AH SRk AREN FHERE HRER
(B) mm (B) mm (%) (B) (mm) (%)
1 4.10 2,500 10.4 5.6 2,180 20.0 87.2  5.28 600 418 44.3 69.6
2 4.10 2,500 10.4 5.6 2,140 20.3 85.6  5.28 600 396 4.3 66.0
3 4.10 2,500 10.4 5.6 2,110 19.9 84.4  5.28 600 446 4.4 74.4
4 4.10 2,500 10.4 5.6 2,148 20.1 85.9  5.28 600 482 43.7 80.3
* 2R20mmY 1 X T600R, Iz T TR+ Rk
RIM-2-2-26 FHRIEE EAFEO VD ImNOBEICET 2 REBOBEED B IR (&F20mm¥ 4 X)
EAtEEO BRI (%) Bib s — U BlomBURR (%)
FHERX A BB+ (kEEr) C (¥ - mip) D (EAEER)
E¥E EB=<1/2 E>1/2 B
&+ + 2+ 3+ 1 2 3 1 2
1 71.5  27.5 1.0 0 8.0 185 1.0 1.5 0.5 0.5 1.0 2.0 19.0 2.0
2 64.5 34.5 0.5 0.5 73.5 20.0 5.0 1.0 0.5 0.5 1.5 80 2.0 3.0
3 75.0  26.0 0 0 78.0 19.0 2.5 0.5 0 0 0.5 5.0 12.0 1.5
4 62.0  38.0 0 0 65.0 31.5 3.5 0.0 0 1.0 1.0 1.5 12.5 0
®I-2-2-27 FRIOEE BAFEO VD RO ZEICEYT 2 KRB0 BLEED LERT (£ E30mm¥ A z)
EitEEo BB (%) B3y — VBIOHIRI (%)
HEAX A (i3 + 1R 8Er) C (58 - haih) D (BAHEE)
E%¥ E=<1/2 B>1/2 Eit
EE  + + 2+ 3+ 1 2 3 1 2
1 28.0 71.0 0 1.0 67.5 54.0 12.5 0 1.0 3.0 2.0 11.5 32.5 2.5
2 22.0  74.0 4.0 0 74.5 56.0 14.0 4.5 0 4.5 6.0 25.5 38.0 9.5
3 30.0  68.0 1.0 1.0 68.0 59.0 7.0 0.5 1.5 4.0 4.5 11.0 31.5 3.5
4 38.5 61.0 0 0.5 57.0 50.0 6.5 0 0.5 4.0 1.5 155 31.5 0.5
RIM-2-2-28 FRIEE EAEFED VD BmMOBEICET 2 REROBEAD HIRT (£FE40mm¥ 4 X)
BALERO BBIRT (%) Bib/sy — U BlomBIRT (%)
HERX A (B +1K5ER) c (¥ - Wih) D (BHALT)
B E=1/2 B>1/2 Bfp
EE =+ + 24+ 3+ 1 2 3 1 2
1 6.0 92.5 1.5 0 92.5 71.5 19.5 1.5 0 12.0 5.0 36.5 68.0 3.5
2 4.5  91.0 3.0 1.5 93.5 65.5 23.0 3.5 1.5 15.5 6.5 46.0 72.5 6.5
3 11.0  86.0 3.0 0.5 87.0 67.5 16.0 3.0 0.5 13.0 4.5 36.0 63.5 4.5
4 11.0  87.5 1.0 0.5 8.0 72.0 13.0 0.5 0.5 9.5 5.0 32.0 64.5 3.5
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1,020~1,250 1U, 4 X4%1,690~2,2101U T& Y, HER
FHEHIIBRBE L 2ED VD BAE T AT\ /-2 & 2SEH
Lhrkiol, YHEXHIZOWTHE TS L VADE
AEEIYHISXHTOHIKE, ¥F3IYCTIRXHAY
HoOWIEE, I VETRYHPXHOLERET
Hot: (RIM-2-2-30),

3) £ =

A DOFERKER D & b WRIEE L [FRRIC, fkF o VD
EREDLE L BEEOHERICEBIZRNET,
SR A — 7 — O BT b AR E RO BB I3HE
ELREITDO LN o7,

Dtz ths, £F20mmY 4 XDk 52 2BWT
BERT O VD EF RIS BILHBICE T OBE
Hisronizbon, BUEFOBRAETRKELER
TIRRWZ L2 pAThhl,

[FR11EE]

B ®

RO, 104EEICHIEHRRE, X—h—DR% 5 2ME
DOTHEENC VD %58 b L CRERFR 2 Bk L, SR
D VD EFEDEZENBAUEEOBBICE JITTEEIC
D2WT, INF TORROKRILEEIT o720
2 A &

O #&HA

A IE50RC AFE TEIHLE . 49mm (HES25) F
THEWEPRCFREAE LA (X5 — UMD : 4%,
E:26%, F:70%, G:0%) #Hwiz, 28, Ihb
OFFIER L AR AT HA—n—&ralL

| OMRE  SAENOmM

Zviz ((#)) 270l 5 LTHEH), Ar-N ¥ DHAce ((F)
ALY OVEERTRE) &RV CORERIL L,
@ HBEORE :
AERFRNT XA B X O Y H BRI BE L,
RBRKIIXHRETEAR L TR (1K), X8R
K100 4 ) 0 VD EAEE 20,0001U £ T2 X (2 K),
YHEHREAE TR 3K), YHEREREAR100g
LY VDEREY 20,000IU £+ URKX) o&st
AXEEREL (FEL-2-2-31),
@ WEHE

ABUKAE L 1 BB 12D &0.5m KM 2 2 % Hv,
BB 1TEICD 52,5008 % WA L7z, #tataizEy
ER20mnT—ER ) HIFTCOEOEAEDF I T v E
VHTY A X8 L OCBLEROERN 21T\, 1kELD
S00B ICHERE L7241, £@F4O0mnY 4 X T TR
B L7z, ER20mm 5B BT CREELERIE 1
X& 2 RS X HBEmHaE %, 3X & 4 XAYHETHR
SR AFE L2, $72, ZOFTHREZEAEOERIC

®IM-2-2-31 FRIERE BEEFEO VD HENO

BECHETAREBEORE

e IVEREER
VD (1U/100g)

1 XitARSs -

2 XtEBABRERSH - 20, 000

3 VAR A -
4 | YALRRERAN

20, 000

#®IM-2-2-29 FHRI0EE BEEFAERO VD RNOBEICET 5 RBROFHEEHEED BBRT

R REMEGE FHERFE OMMHIHERER (%)
(%) L) T dh BA+
1 56.5 54.0 1.5 L0
2 52.5 49.0 0.5 3.0
3 52.0 48.0 0.5 3.5
4 45.5 44.0 0.0 2.0

RIM-2-2-30 FHRIFE ESEEO VD RNOBEIET 2 REBRICHER L B AFEOREIIIER

SR W YHEBEH (VD : 2,0001U/100g) Y#EBEE (VD @ 20,0001U/100g) Y iR R Xt iR SR
360~500 360~500 360~500 400
VA 1U/100g 10,800 10,900 11,200 1,200
Ve mg/100g 2 2 2 2,600
VD 10mg/100g 2,580 20,300 1,150 1,720
oY U008 e, OO L SO - S o
“EPA % 12.4 12.3 12.5 6.0
DHA % 15.5 15.5 15.6 9.9
Sn-3HUFA % 29,2 29.1 29.4 17.0
g o — o e — 5oy -
Hy s K % 57.5 56.3 56.3 54.5
HARTLEE % 10.8 11.4 11.5 20.4
HRS % 13.2 13.3 13.0 8.3
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MS Z#) 1 en DE & TERE L7z,
FEEKTBIRRELE K ZER L, #SEKRI
17.0~18.0C & MEHE L 72 Bk &3 5 ~10EE/H & L7,
PR L 72 EE B L OISR O VD B EOSH
& ) BERERSWEY ¥ —T, 72, H5ED VD
BREOSITIRFUKEARSE G, HIEERE) T
EhE L7z,
3) ¥ B
O BREER
ERERX & D FFIMRERICHER L, £E20mnY
A XDEFEZEIIL8.0~96.7% Tho7 T/, &
40mmH A X CTHEREBEX L L FAFRIEF IcHERL,
¥eRIiZ38.7~47. Imm, HEFERIIL2.5~97.5% Th o
7z (FII-2-2-32),
@ BtEFEOHBRRR
2R20mmY 1 X EfbEAOBEFIL 1X4519.5%,
2 [X4519.3%, 3KA%15.9%, 4 XA517.5%THh Y, &
BXETHEZEIRO N2 o7 (EI-2-2-33),
2R30mmY 1 X BILEEOHHEIT 1 K472.6%,
2 [X4%64.0%, 3 X4%3.0%, 4X#%68.5%Cdh v, =
BXECTAEZIROLNE o, By — VRO
HEABTIEICHNDC2,C3, BIUDIHICB VT LXAT2

RIM-2-2-32 “FHIEE BAFEO VD RMOE

XEDBFEICBWEZRL (FRI-2-2-34),
EROMmY 1 X BALEEOBEEIT 1 X5%81.0%,
2 X4%84.5%, 3X0578.5%, 4 [X4%88.0%THYH, H
BRXBCTEBEIRDON Do, Bibty — VR0
HERTRIDIICBVTARF 2K L Y I EEICEVE
AL (RII-2-2-35),
® BAILEFEOHERRT

BILEEO BT 1X5%10.5%, 2[X58.0%, 3K
7%5.5%, 4X28.5%THY, RERXETHEEEITD
bhizdpoiz (RIM-2-2-36),
@ BHEEFZEGROBRERR
FHEEREEEOBEAFTIZ1RH30.5%, 2 X7
42.5%, 3X4%44.0%, 4 XH44.5%TH Y, 1 KOHHE
RPMMORBRK IR TEBIED» 272 (FL-2-2-37),
® #HEAD VD OAFRE
THREEZHw/2 1 R e SROMRAED VD SE S
550 [U/100 g, 520 1U/100 g Tdh o7, #L T, VD&
FEXEOLRBRARZ25 222K 4Rz eheh
2,700 1U/100 g, 2,900 IU/100 ¢ Th b, FE+F» VD
EREEBOLABRE CEIMAADO VD EAELE -
7z (F&II-2-2-38),

BT 2 RBROFER/R

AERBA AERBIE~ £ FE20mmY 4 X £E20mmY 4 X ~L&FE40mmH 1 X
REBX AH DSREK F¥H AH FH EBEN ARE AHE  FH NEREK £BREN 4B%
(B) 2k 2k (B) (%) ek (B) =) (%)
1-1 4.13 2,500 9.5 5.6 19.4 2,201 88.0 6.10  40.3 400 390 97.5
1-2 4.13 2,500 9.5 5.6 19.0 2,275 91.0 6.10 39.9 400 342 85.5
2-1 4.13 2,500 9.5 5.6 18.9 2,239 89.6 6.10 40.0 400 330 82.5
2-2 4.13 2,500 9.5 5.6 18.6 2,395 95.8 6.10 39.9 400 360 90.0
3-1 4.13 2,500 9.5 5.6 19.4 2,218 88.7 6.10 39.1 400 358 89.5
3-2 4.13 2,500 9.5 5.6 19.0 2,289 91.6 6.10 38.7 400 375 93.8
4-1 4.13 2,500 9.5 5.6 19.1 2,215 88.6 6.10 39.4 400 362 90.5
4-2 4.13 2,500 9.5 5.6 18.1 2,417 96.7 6.10 40.0 400 360 90.0
* ER20mmY 4 X TL00R, /AT HE + HEk

®I-2-2-33 FRIEE BEEHEO VD RMOBEICET 2 HBR0BWEKRO BER (£E20mm¥ A X)

RERX

BleEEOHBERR (%)

B Z -V BIOHBRE (%)

A (B -+ epEn)

C (38 - #D)

D (BARER)

EF. B=s1/2 B>1/2 B — T T o T ) > 3 ; >
1-1 78.0  22.0 0 0 78.0 20,0 2.0 0 0 0 L0 4.0 8.0 4.0
1-2 83.0 17.0 0 0 83.0 16.0 1.0 0 0 0 2.0 2.0 9.0 L0
iy 80.5 19.5 0 0 80.5 180 L5 0 0 0 L5 3.0 1.5 2.5
2-1 82.5 16.5 1.0 0 82.5 127 2.4 2.4 0 0 3.1 31 5.6 2.1
2-2 79.0  19.0 2.0 0 79.0 170 L0 3.0 0 0 3.0 4.0 9.0 10
iy 80.8 17.8 1.5 0 80.8 149 17 2.7 0 0 3.1 3.8 1223 1.0
3-1 86.0 12.0 2.0 0 8.0 9.0 2.0 3.0 0 0 5.0 6.0 12.0 5.0

3-2 82.2 1I7.8 0 0 82.2 17.8 0 0 0 1.1 44 8.9 8.9 0
Az 84.1 14.9 1.0 0 84,1 13.4 1.0 15 0 0.6 47 7.5 10.5 2.5
4-1 86.0 15.0 0 0 85,0 11.0 4.0 0 0 0 40 4.0 7.0 4.0
42 80.0 18.0 2.0 0 80.0 16.0 0 4,0 0 L0 7.0 9.0 14.0 5.0
iy 82.5 16.5 1.0 0 82.5 13.5 2.0 2.0 0 0.5 55 6.5 10.5 4.5




®M-2-2-30 FRIUIFE REFAHO VD RMOZEICET 2 RBRORMEFOBIRE (£E30nm¥ 4 X)

BiLEEOHBERER (%) Bt & — Bl HBIRIA (%)

RREK " A (R + (R ER ) B C (58 - Mo#P) D (RRET)

EX¥ Bs1/2 B>12 Bl per T s PR I ; 2
1-1 28.9 63. 9 7.2 0 28.9 47.0 16.4 7.7 0 4.0 7.0  21.0 40.0 16.0
1-2 25.8 73.2 1.0 0 25,8 52,2 17.4 4.6 0 0 1.0 15.0 52.0 1L.0
N33} 27.4 68. 6 4.1 0 27.4 49.6 16.9 6.2 0 2.0 4.0 18.0 46.0 13.5
2-1 35.0 62.0 2.0 1.0 35,0 54.0 4.0 6.0 1,0 2.0 5.0 13.0 45.0 6.0
2-2 37.0 63.0 0 0 37.0 52.0 10.0 1.0 0 0.0 L0 10.0 41.0 3.0
R3] 36.0 62.5 1.0 0.5 36.0 53.0 7.0 3.5 0.5 1.0 3.0 11.5 43.0 4.5
3-1 42.0 56. 0 1.0 1.0 42.0 45.0 7.0 5.0 Lo 5.0 5.0 2L.0 33.0 8.0
3-2 32.0 66. 0 2.0 0 32.0 52,0 120 40 0 1.0 4.0 19.0 52.0 14.0
Sy 37.0 61.0 1.5 0.5 37.0 48.5 9.5 4.5 0.6 3.0 4.5 20.0 42.5 11.0
4-1 41.0 58.0 1.0 0 41.0 45,0 10.0 4.0 0 L0 Lo 16.0 40.0 7.0
4-2 22.0 76.0 2.0 0 22.0 62,0 12.0 4.0 0 1.0 2.0 18.0 42.0 110
iy 3L.5 67.0 1.5 0 31.6 63.5 1.0 4.0 0 1.0 1.5 17.0 41.0. 9.0

RIM-2-2-35 FRIEE RAFAHO VD RMOEEICHE T 2 RBEOBEEROBERRE (@F40nnY 1 X)

BIEFEOHIVRE (%) Bk & — RO BRI (%)

HERX Ex <12 B>z B A (B4R EE) C (88 - B9ED) D (BFED)
EX + + 2+ 3+ 1 2 3 1 2
1-1 18.0  75.0 7.0 0 18.0 6.0 16,00 5.0 0 10,0 9.0 22.0 68.0 13,0
1-2 20.0  78.0 2.0 0 20.0 50.0 19.0 11.0 0 .0 3.0 150 71.0  11.0
iy 19.0  76.5 4.5 0 19.0 555 17.5 8.0 0 55 6.0 185 69.5 12.0
2-1 16.0 83,0 1.0 0 16.0 59.0 17.0 8.0 0 5.0 2.0 20.0 75.0 4.0
2-2 15.0 85,0 0 0 5.0 67.0 9.0 9.0 0 L0 3.0 13.0 75,0 4.0
5] 15,5 84.0 0.5 0 5.5 63,0 13.0 8.5 0 3.0 2.5 16.5 75.0 4.0
3-1 25.0  73.0 2.0 0 25,0 50.0 17.0 8.0 0 3.0 2.0 200 65.0 6.0
3-2 18,0 81,0 1.0 0 18.0 560 14.0 12.0 0 L0 50 280 73.0 9.0
VA3 21,5 77.0 1.5 0 21,6 53.0 155 10.0 0 2.0 3.5 240 69.0 7.5
4-1 13.0  87.0 0 0 13.0 63,0 21.0 13.0 0 40 1.0 200 76.0 4.0
42 1.0 850 3.0 1.0 1.0 40.0 27.0 21.0 1.0 40 10.0 44.0 76.0 17.0
R3] 12.0 86,0 15 0.5 12.0 46,5 240 17.0 0.5 40 55 32.0 76.0  10.5

RIM-2-2-36 FHIEE EEAEO VD RNOFEICHET 2 RO G LEAD HBIRN

e BEE AR Bk HERRR (%)
(%) EE B2 B>1/2 =¥
1-1 13.0 87.0 6.0 7.0 0
1-2 8.0 92,0 5.0 3.0 0
2.3} 10.5 89.5 5.5 5.0 0
2-1 9.0 91.0 5.0 4,0 0
2-2 7.0 93.0 5.0 2.0 0
Sty 8.0 92.0 5.0 3.0 0
3-1 7.0 93.0 4.0 3.0 0
3-2 4.0 96.0 2.0 2.0 0
D% 5.5 94.5 3.0 2.5 0
4-1 9.0 91.0 7.0 2.0 0
4-2 8.0 92.0 3.0 5,0 0
8 8.5 91.5 5.0 3.5 0
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® ERAFRO VD ORRER
FRBRXORAFAEDI0g YD VD EAEIZ 1K
A% 2,500~2,590 TU, 2 X 4% 21,300~22,800 IU, 3 [X#S
1,130 ~ 1,330 IU, 4 [X %5 19,200 ~ 21,900 IU T &
D, REFEEICIIFEREEL-ED VDS TR TV
(FEIM-2-2-39),
4) £ =
SHEORBEFER S b AIE, B4 0 & FECHED
VD EERNSE L BtEAOHERIC—EOBERIZR
WY, VD OBEEMBITEIT) & o M &k o 22
A= — DB & B BAUEERO BRI b BEE

BREDoNLhol, 3SEMOBEBERD) SEAFEIC
EEND VD OLEREMAMAEOREZRETRE ZER
TREWVWEEZ LN, CkH #%)

3. EMERORERICET 3HER

(1) TL>0DHABIEDFE (Fi2EXi3)
C>ALES: )

N B ®
BEHFAICBIT AT AL D DHA BLEOSENE
EEEOHIICB LITTEBIZOWTHRE L2,

#=M-2-2-37 FHRIEE BESEHO VD EMOEEICET 2RBOFTHSEEOHIIRR

BFHERREOBUIIHRERI (%)

PBRX  EEE#R R

RHR

(%) wE Jz:f: ey e
1-1 24.0 7.0 5.0 22.0 8.0
1-2 37.0 6.0 9.0 17.0 12.0
iy 30.5 6.5 7.0 19.5 10.0
2-1 43.0 5.0 4.0 26.0 16.0
2-2 42.0 8.0 10.0 29.0 13,0
iy 42.5 6.5 7.0 27,5 14.5
3-1 44,0 10.0 15.0 36.0 1.0
3-2 440 13.0 10,0 27,0 9.0
R 44.0 115 12.5 315 10.0
4-1 43.0 17.0 13.0 34.0 7.0
4-2 46,0 12.0 8.0 29.0 10.0
Fy 44,5 14,5 10.5 - 31.5 8.5

KRM-2-2-38 FRIIEE RO VD mmoOEZE
BT sRBOMREDO VD EFE

(&E20mm 1 X)
B A AR HRA"
PR (1U/100g) (1U/100g)
1 2,500 550
2 20, 000 2, 700
3 1,100 520
4 20, 000 2,900

*1 BEAREFOrFIVEFR

*2 EREBNLVYOUSIVEHE, FHHE (N=2)

®IM-2-2-39 FRIIEE BEEFEBO VD BMOBEICHE T 5HERICHER L 2EGHE OREITER

XEEHAR T XAEBRREPR (VD : 20, 0001U) YHATRER YH:BREREPSE (VD : 20, 00010)
SRR o 250 1 400 u 7004 250 4 400n ~300u 360~500u 500~800u 10004 ~300z 360~500p 500~800
VA 1U/100g 1,130 1,430 1,400 10, 900 8, 370 9,430 8,470 8,170
\ ng/100g 2 2 1, 420
VD 1U/100g 2,500 2,500 2,590 21,700 22,800 21,300 1,170 1,330 1,130 1,240 19,200 21,900 21, 300
VE ng/100g 100 152 131
&5y % 8.4 3.4 6.0
|yLrE % 60. 4 56 54,0
s % 13.9 1 14.1
aKRY % 9.0 13 12.6
EPA % 8.4 12 12.5
DHA % 11.6 16 12.3
2 n-3HUFA % 21.0 29 26.5
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2) /B &
O #HEA
frafid, BEEES CTRRBEA> LB NS E
£3.10mmD SMUFAEMER L7,
@ HBRRORTE
HKBXIZ, 7avRFr2r7uarY ATHILT AKX
(1[X), DHA BIKIK30% A # V) v IRE Thgfbd A X (2
X), DHA {&#30% 4 » Y VIEECTHLT X BK)
BLUDHAN% A 7)) VIRETHILT 2R UR) O
FHAXZREL, FhPFR2ET ORI 2 (RII-2-3-1),
BALROT AV OEBREREL ) DHA EFER, 1 XA
0.01%, 2[X%%0.21%, 3 X#4%0.47%, 4 X%%1.85% T
HoT,
® #FARE
HEIZ0.5 KM S AR L, £XICHLFA
5,000 INE L7z, €% 9mm¥ 4 X T2,5008, &
20mm¥ A X T500B ICHERE L7z, 18CORIREKE
BARLTT 4= —NAFRNTRIRL 720 7 & VG
B>/ 2700 7Y 2 %1005V /nl% M+ 2 &
9 2ARE BB RN U 72, BREE IS KEHREEA541,000 1x 1S
AHEIIENRREELREL, HEMBALTCREL,
FERHIBOP > GAF—Y (H#h3~29) $TLAEY
AVERELL, TAY0 1XK@LiZT_TFHY 71
07y AT, 2 KBILIZRERE 2L 1C8RE L5t

TiToke EAF—VPLHAT—Y (H#18~40) %
T, DHA 1&%30% A 7)) Y IRE Tikik L7 Ar-N 248
BHEL720 GAT— VW oRBIET £ CRLATE Z/fEL
A
3) # R
O mELHEE
HERZ4H5H»S 6 HIORZ TOT6AB T 720 &
F20mm¥ A X F COAEFRFRI, 4-2K45H #i366E KR
BWEPRE L2 REFRTREL, 22.2% & EWE
ZIRL72AS, ZOMDK TIZ51.6~68.9% LEFTH o
7z (FEM-2-3-2), &FE20mm#»* 5 40mm¥y 4 X ¥ THO4
BEIIEX & $60.2~73.8% TIERICHET TE 72,
@ BILEEOHERRT
ER20mmY 4 XTI, ABIEEEIZ18.5~21.0% %
RL, BERETERIIEALRD N ah o7 (R
-2-3-3), BALEMREEA1/2LL L2 4 R48.0% TR E
Polzdb0n, &E20mm A A TOBMHBEOES
BZRBRX TEE R o2, ER4O0MmY A XTH, Fa
EE®EIZ22.0~27.5%, BALEREEAL 2D Lok
HHEIZ6.0~9.5% TRELEIRO LN P72 (&
M-2-3-4),
® BitEFEOHERR
HEEEEEOHIEIL 4 X)588.0% LMK D66.5~
70.0% ICHARTHL 2ICE P o 72 (EID-2-3-5),

RM-2-3-1 FHIAEE 7220 DHA MILBEOHEICHET 2RBORE
I~ U b DML U LY DDHASH B

1Rk . 2WIBL (%)
1-1 FrorueusYR PO A-3- A 0.01
1-2 FrrruunrvR FrirunrTR 0,01
2-1 FriruunrvR DHAREIEIRI30% 1 1 U iR'E 0.21
2-2 FvruaryR DHARMERI30% A 0 VU “IEE 0.21
3-1 FrvraurvR DHAIENE30% 1 7 V VIRE 0. 47
3-2  Fy/rmurvR DHMEMS0%A v U VISE 0.47
4-1 Fyrv)roasR DHA30% 4V fEE 1.85
4-2 FrruusYR DHA30%A % U »FE'E 1.85

RM-2-3-2 FHRI4EE 7420 DHA BILEDFEICH T IRBOAETER

RERBIRE RBEBS~2 Ry A X 2RImY A X~2R20mH+( X LR20mY A X~2R40mY A X
RBK AR NFRYK WWeR AR £RREE A£BR AR NARK £REK £EBE AR NARYK? £BEXK £R%
() (mum) (%) (%) (B () (%) () () (%)
1-1 45 5,000 3.1 4.26 4,540 90.8 5.29 2,500 1,568  62.7 6.19 500 328 65.6
1-2 4.5 5,000 3.1 4.26 5,190  103.8 5.29 2,500 1,532 6L3 6.19 500 327 65, 4
2-1 4.5 5, 000 3.1 4.26 3,490 69.8 5.29 2, 500 1,722 68.9 6.19 500 359 71.8
2-2 - 45 5,000 3.1 4.26 4,430 88.6 - 5.29 2,500 1,289 516 6.19 500 346 69. 2
3-1 45 5,000 3.1 4.26 5400  108.0  5.29 2,500 1,561 62.4 6.19 500 334 66.8
3-2 4.5 5,000 3.1 4.26 5,330 106.6  5.29 2,500 1,392 85,7 6.19 500 369 73.8 -
4-1 4.5 5,000 3.1 4.26 5,060 1012  5.29 2,500 1,694 67.8 6.19 500 301 60.2
4-2 4.5 5,000 3.1 4,26 4,570 91. 4 5.29 2, 500 656 22,2 6.19 400 287 71.8

*1 2EImY 4 X T2, 5008 AR EEL R
*2 2E20mY A A TE00R I FEHE LT
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@ BHEBERBEGOHBERR
FHERTINALBELZIONILALT, BTHE
HEBEOHEAFEIIT L L ODHAGEENHWIX L4
XASEro 7 (RIM-2-3-6),

4) # =

4 DT 20 DHA BILEOHB T3, ©520mm
¥4 X8 L OCER0mmY £ X0 BACEED BRI
REGEZR O o2, & 2FHAH (Ar-N B
fEHI) 1287 % DHA BEREHF1.6%THa LH|ESH
TwaY, 4EAORBRTEMELZRELZARDOT LY
? DHA R EIZ1.85% TH Y, HFHAOREERICH
LZERICho7- L Bbh, RBOHWE LT LAYD
DHA ML EDSEFRIRBHICB LIZTEE IOV
|3 DHA 8/ EVEHRMIED - 722 & 2 5 BRET IS
RTHb, M, SHOKEDSBERHITLEOT AL D
DHA #ILER R ATEE20mm, 40mm¥Y 1 X0 B LRE
B IIZTHEMBECTREDZEZ NS,

FRM-2-3-3 FHRI4EE 724320 DHAMILENE

[Fm 155 ]

N B #®
HEEORBRCTLRARE LT 4 20 DHA BibES
BT XMFHEF O DHA BERBOHBICH o722 L2 b,
HET 4O DHA BILEDZEHFBILEFAO BB ICB
XIZTEEBIc ORI L,

2) /&
O #Hta

HEAIL, ERFEESTRABAL OB LN EBS
E3.£2mmD SMUFEREZFEH L7,
@ HBREOFE

RERXIL, 7o %F v/ 7007y ACHALT 3K
(1K), DHA30% A %V VHeET#ftT 2K CRK) B
L O°DHA ¥5830% 4 # V) Y IRECHtT 2 X (3 R)
DEF3IXEREL, ThENRIBETOH T (ED
-2-3-7), MALBOT LA VERESE LY O DHA A E L,
1EXA0%, 2X41.61%, 3XA52.90% & %2 o7,

2B 5 B BILEAROHBRT (£E20mm¥ A X)

RILEEOHBERR (%)

RN FZ =V RIOHBIRE (%)

EiyeR
RERK (o) Ef RS2 B>l B A (B + ) C (8 - Matm) D (BIRER)
E¥  x + 2+ 3+ 1 2 3 1 2
1 21.3 20,0 78.0 2.0 0 20.5 47.5  30.0 2.0 0 1225 1.5  49.5 47.5 9.5
2 22.3 18.5  77.0 4.5 0 22.0 28.5 43.5 6.0 0 23.5 6.0 555 52.5 7.0
3 22.2 210 76.0 3.0 0 22.5 380 360 3.5 0 21,5 4.5 440 485 7.0
4 22.1 20.5 7L.5 8.0 0 22.5 37.0 3.0 9.5 0 16,5 5.0 43,0  48.0 185

RIM-2-3-4 FHIEE 7420 DHA MILEOEB T 2 REBROBLEEOHIING (£E40mm¥ 1 X)

RULBEEOHBRE (%)

B E — VRIOHBRER (%)

EWLR
PRE o EF Bs12 B>z B — u g&m Hfmm — IC & ~2ms) - > I(Em‘z)
1 47.2 25.5 65.5 9.0 0 29.5 34.5 27,0 9.0 0 46.0- 12.0 55.0 36.0 4.0
2 49. 2 22.0 68.5 9.5 0 26,0 26.0 40.0 8.0 0 54.5 16,0 66.0 44.0 6.5
3 49. 5 26.5 64. 0 9.5 0 29.5 37.0 26.5 7.0 0 47.5 16.0 53.0 40. 0 4,5
4 50.2 27.5 66.5 6.0 0 32.5 31.5 31.5 4.5 0 38.0 16.5 52.5 46. 0 4.5
RIM-2-3-5 FRLI4ERE 72490 DHA BILEDOEEBICET 2 REEO B/LEKD B IR
%a&lz REEEkR BLfEE D H BRI (%)

, 1%) EF B<1/2 B>1/2 A1k

1 33.5 66.5 8.5 11.0 14.0

2 30.0 70.0 6.5 14.0 9.5

3. 33.5 66. 5 10.0 11.0 12.5

4 12.0 88.0 5.5 5.0 1.5

KIM-2-3-6 FHI4EE 724D DHA MILROERIHT 2 RROFHERE OWBRI

B RE@EER ?ﬁ%i#@ﬁs{mjﬂjﬁﬁm (%)
(%) =y R Z DA
1 8.0 6.0 2.0 0
2 11.5 8.5 0 3.0
3 16.0 11.0 1.0 4.0
4 16.0 13.5 1.5 1.0
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@ WHEAE

HRERICIZ0 5K OEAEMA L, FXICHLFA
5,000 2 WAL, £F dImmY 1 XT2,5008, &F&
20mmY A X CT500R ICHERE L7z, 18COFTRMBAKE
ERLTY # =8 —NABFRTREL 72, 72 S HREH
BidEEF Y/ 20n 7Y A %1005 v/l % T
% L) 4B EERERIN L 72, B UK TE B 2589 1,000
Ix 2% 5 X 9 ICHEL.,

FEEHIAO» S GAT— Y (Hli4 ~32) FTLAEIT A
VEBE L, LRBILETRTHFY /7R T VAT
TV, 2 JERILIZRERX & L ic #h2homibHl 2 v
Tt L7z DAF—YRS5HATF— Y (H#19~44) F
C DHA 1&i830% 1 /1 1) Y BRE Ti#fb L 72 Ar-N % 4G 6H
L7z GAT— V2 bREB#ET § CEAFIE % /88 L 72,
3) & B
O BRELERE

HERIZ 3 H13E» 5 5 A28 F CO7TIHM T o720 &

F20mm¥ 4 X T COERERFIT64,.3~85.3%, £F20mm
2 540mmP A X F CTOERHEIZ81.8~96.2% TIE I
WECTE (EI-2-3-8),
@ BItEFEOHEBEIRR

ER20mmY A ATORBIEFERIT 2K (47.7%) > 3
X (40.0%)> 11X (32.0%) DJEICE L ko7 (EII-
2-3-9), 1 RIZB bHEREEIA1/20 Lo EL2.7% &
LRE L, AMOBIHBUIRIS A2+47.7% %R L,
fBD0.7~1.3% B D» o 72, EF40mmY 4 X TD
BREEEEII24.3~34.0%T1XI34.0%  RDEP -
7zo L LEALEREEI & 1/20 EOMAED =D 13.3%
LeRE ol (E-2-3-10), 2K & 3K O BALEMED
HEFICEZRIILALRD SN ol (BET-2-3-1),
® B{bEEOHBERR

HReEEEAOEEEER, 3K (92.0%) > 2 X
(86.7%)> 1K (59.7%) OJEICEL &-72 GFERI-2-
3-11), DHA SBILED % % 213 L LD BEEIET

FM-2-3-7 FRWISEE 7430 DHA MILOBEITETARBOEE

RRERIX U AV OIRLIEE U LYV DIHAEHE
1R 584t 23Rk (%)
1-1 Fr)rmuFVR FrrmarvR 0
1-2 FrrmuFlVA Fr/rmuSYR 0
1-3 VAN E/A=2= VS AN/ == 30 7S 0
2-1 Fr)raarTVR DHA30%-1 'Y HRE 1.61
2-2 FroruaFvR DHA30%A 7 U ViBE 1.61
2-3 FrsruurvR DHA30% 1 7 ¥ VR 1.61
3-1 Fy)run LA DHAMSHRI0%A B ) VEEE 2.90
3-2 FrraeFYR DRAMEH30% 1 4 U VIEE 2.90
3-3 Fr)ruarvR DHAMEH®30% 1 4 V VIEE 2.90

RIM-2-3-8 FISEE 740 DHA Lo

BT B RERDEERER

REFS AR ~EROmY A X LRImY A X~£F20mYo X 2R20m YA ~2F40my A X

HPBR AR NARE FWER AR AREBE KR AR WAREKY EBRREK £RE AH REREK? £BEE £RR
() (mm) () (%) () () (%) (B (B (%)

1-1 3.13 5,000 3.4 4.7 5310 106.2 5.2 2,500 1,745 69.8 5.22 500 409 81.8
-2 3.13 5,000 3.4 4.7 3,420  88.4 5.2 2,500 1,608 64.3 5.22 500 427 85.4
1-3 3.13 5,000 3.4 4.7 5,370  107.4 5.2 2, 500 1,89 758 5.22 500 439 87.8
2-1 3.13 5,000 3.4 4.7 4,90  99.6 5.2 2,500 1,990  79.6 5.22 500 438 87.6
2-2  3.13 5,000 3.4 4.7 3,900 780 5.2 2, 500 1,890  75.6 5.22 500 427 85.4
2-3  3.13 5,000 3.4 4.7 4,920  98.4 5.2 2,500 2,133  85.3 5.22 500 469 93.8
3-1 3.13 5,000 3.4 4.7 4,080  8L6 5.2 2,500 1,895  75.8 5.22 500 428 85.6
3-2  3.13 5,000 3.4 4.7 3,510  70.2 5.2 2, 500 1,618 64,7 5.22 500 481 96,2
3-3  3.13 5,000 3.4 4.7 4,040  80.8 5.2 2, 500 L,977  79.1 5.22 500 433 86. 6

¥] £EomY A X T2, 5008,/ i e HELTHE
*2  2E0mH 4 X TE00R, /i AEHE Lk

#=[M-2-3-9 FEKISEE 7420 DHA BLOFEE

B3 5 REBROBMEAEOHMBERI (£R20mmY 1 X)

BlBEOHBRR (%)

Bl — U RIOHBRR (%)

HRERE TEER A (BROU+ i) C (¥ - M) D (RiFED)
(o) E¥ B=1/2 B>12 B e < T o " : P 3 N >

1 21.8  32.0 65,3 2.7 0 33.0 320 27.3 7.7 0 0 0 29.7  40.7 10.0

2 22,1 47.7 52,0 0.3 0 49.0 33.3 16.3 1.3 0 1.0 0 253 28.0 3.0

3 23.3  40.0 60,0 0 0 40.3 37.7 2L.3 0.7 0 .3 0.3 293 333 L7

47



L7z 4 £ =

@ BHBRBEFEOHERR L£E220mmY 4 X OERUEBETERII2KIE,
BHEEBINRLIBERZLONFIFILALT, £XO DHA E3{LD 1 KAMEr o720 LA L, £FE40mm¥y A

FHEREEBAOHBERIZIL.7T~24.3%ThH D, HERKX X2 b b FRBEERIT IR 2K E 3RICHEHWE

HTREZERRON P o7/ (RII-2-3-12), ERL7, £72, 2XESKDKBERER L UEB /S

#=IM-2-3-10 FHIGHEE 7 40 DHA MILOFEICRIT 2 HERO BALEAO R IVRR (£FE40mmHF 1 X)

TR BEEOHBRR (%) Bl F — U BIOHBREA (%)
REBRE A (B +fRERET) C (B - fgfm) D (BHIE)
E¥ Bs1/2 B>1/2
(o) L R EE =+ + 2+ 3+ 1 2 3 i 2
1 45.7 340 52,7  13.3 0 3.3 16.0 380 9.7 0 54,0 13.3 62.0  29.0 3.0
2 46. 5 26.7 64.3 9.0 0 28.0 21.3 45.3 5.3 0 56. 7 14.3 69. 3 26.0 1.0
3 46. 3 24.3 66. 0 9.7 0 27.0 24.7 43.0 5.3 0 57.7 18.0 74. 3 40.7 2.3

Fryoa7sy At (1K) DHA # 1 Visfk (2 [X) DHA 584 1 Vil (31X)

BEM-2-3-1 740 DHA ML BRI 5B BLEEO BB (&FE40mmY A X)

#FM-2-3-11 FIRISHEE 7420 DHA MILOREIIHE T 5 3ERO BILESRO BIIRG

g REEEE ELBEDHERRE (%)
(%) E¥%  AslLz  A>1z Bl
1 1.10.3 59.7 11. 7 14.0 14.7
2 13,3 86.7 6.7 4.3 2.3
3 8.0 92.0 2.0 4.0 2. b

FM-2-3-12 FHISEE 7420 DHABLOEEICHT 2 HROFHETEF OHBRKIR

gy RFEAE HREREDBIAIMERE (%)
(%) Th D Z ot
1 24.3 22.0 2,3 0
2 18,7 17,9 1.7 0
3 20.8 20.0 0.3 0
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2 HEMIZHIzoTT AT O DHA BILESFEILIZ B
XI2TEECOWT, DHA EML) 5 BEE T CBRE
BIICHIRET L7245, DHA SBfLE 0Bk ) BB BIR
MOENCHELZZ IR 5T, 7420 DHA @1t
ENSEIZL ABIRBHOBEBRIRNEZZ 5Nz,

—%, BALEEROBBRBEBRO - 0ICI31.6%EED
DHA 2 BB TATALAVERETLZENET LwEE
Z bz,

5| F 3z ik
1) HARER, b XFRAOREENR, FRI0EEH
B ERMI R ERRER o — A FHAHORE Y
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BHKIEIZ17.7~18.0C % M L 720 MoK I3 SBRBAIARS
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DIFEI340% % MERF L 720

FEE L7 Ar-N EEFEAKRERFE B EREBERSE)
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O RELER

FHEX L b FEATIEFRICHER L, £2E20mmY 1 X
OBY BT TIRPFHELEIZ19.8~21.5mm, £EFERT
57.4~81.9% Th o7z, T/, EF20mmllEDFHFR
BRTHbERRR L OAFTIIERICERL, FHLER
38.1~40.3mm, 5% (396.8~99.8%THh V, FHBX
B CHELREZRD SN h o7 (FIM-2-3-15),
@ BIEFEOHERR
2R20mmY 1 X BIEEOHERIT 1 X244.0%,

FRM-2-3-13 FRI2EE Ar-NO Tz F 75552 X5RBERCICHET ARBORE

HREAX KEBAOTEER
1 TRBRE T =4 F 7 F 7 A
2 HRALA A
3 IR 7 =4 & 2 F 5 L+ RRAALA A
4 Rl

RIM-2-3-14 FRIZEE Ar-NO7xF57F 7525 5RERIICET 2 REBEO LY B O SRR TTHE

HWibE HMILKE  RILRER
REIRIEA
IR (m€ / nt) (°C) (R¢FA)
TAY  HIREMEMAKZ o LM 200~500 20 o1t
FIRAEEE L # S 0™ 20
Ar-N  HERELEA A v 80
23 16~23
TR =4 F 7 FF A 1, 500~2, 000

*] AARZuLVITE (BHhse A——£71lLIV12)
*¥2 TVUIRER (FR4L AAXEy FAD3E )
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2 X#376.0%, 3X2%66.0%, 4X4523.0%Thb, 2K
TRED KA AR TEVERASRD Sz, Bty —
AOBBIRKTIECE, DEOHIHED 2 X T14.0%
(C3), 16.0% (D1), 23.0% (D2) LMBORERX L b
Bmhol, &8, Cl, C2OHMICIZEEEDHEIT
BEALRDLN o7 (RI-2-3-16),
ERAOMMY 1 X BILEEOBIERIT 1 X458.0%,
2 XA378.0%, 3 X#552.0%, 4 X»53.0%Thbh, &
B20mm¥ 4 XL D b &S5 ICBILHEENE L o2,
2B S — VRIOBBERINTIZ 4 XD CE, DED
HWHARDPE %Y, C3DIMT25.0% %R L1, F77,
BAMERBBEEOE P o2 2 K TIE CEICME, D&
(D1) T2.0%BDdSNTz, —F, MOXTIZ0~7% &
BETHo72 (F-2-3-17, BEEM-2-3-2),
® BILEGOHIRRR
FALEEOHEETIZ 3 RXA8.0% L&, kT 2K,
4R, 1RDMERLTET Lz, WFHOREBRKX T HE
RIFEHIIEL, RRXETEEZRIRD bR 2o
7o (FRIM-2-3-18),

@ THBEFZEGOHBERKR
FHEEEEEROHEBERIIRDIT.5% L EIEL,
i DFERX TH13.5~17.5% THB L, RBRETHA
BEIRDONL D o7, MBEHTRTNTORBRK
TREBDOREDVL{BO LN (RII-2-3-19),
® Ar-N OB AMTRE

Sn-3HUFA D& FF T A 4 v BRI 28
18.3%, FALA ANV @7 =+ 2 B0EH L2 X4518.8%
THY, BHE7 =t OBMMILIKA3.5%, EHLX s
2.5% Td o7z, EPA DEFFETIIALA 1 VB
X74%10.7%, AAbA A VR T = F 2R LK
11.0%, B#HE7 =+ OBEMIRILX 552.8%, HEIRILIX A
1.8% T®h o7z, DHA DEHFETIIILA A )V Bgshil
XA5.7%, FALF AV LB 7 o4 ZHHE LR
5.9%Td D, B 7 « + OHEMEILX & EHILK 130
THHBREBRLU T ThH o7 (FM-2-3-20),
4) £ =

SHOFBRTIINBER 2 &0, FREBX & b BILEE
DHBEAIBETHY, 72412L 5 Ar-N O¥EH

RIM-2-3-15 FHRIZEE Ar-NDOT7xF 5755510525850 T 2 REBEOASEE

FRERBASR RERMRBR~LK20mY 1 X 2F20mY £ R~EF40mH 1 X
HREK A8 NAERK ¥H2LR AR £RBREE 4R AR ERE 4£RRE L£BR®

(B) () (%) () (B) (%)

1-1 5.16 2, 500 7.4 6.15 1,818 72.7 6.29 400 394 98.5
1-2 5.16 2,500 7.4 6.15 1,776 71.0 6.29 400 391 97.8
2-1 5.16 2,500 7.4 6.15 1,435 57,4 6.29 400 392 98.0
2-2 5.16 2,500 7.4 6.15 1,548 61.9 6.29 400 390 97.5
3-1 5.16 2,500 7.4 6.15 2,047 81.9 6.29 400 387 96. 8
3-2 5.16 2,500 7.4 6.15 1,542 61.7 6.29 400 394 98.5
4-1 5.16 2,500 7.4 6.15 1,853 74.1 6.29 400 399 99.8
4-2 5.16 2,500 7.4 6.15 1,840 73.6 6.29 400 395 98. 8

RIM-2-3-16 FHI2EE

Ar-ND7 2 57 F 7 L LB FEBICHET 2 5880 B LEFOHIARRT (£E20mmt 1 X)

BBEEOHBERR (%)

By —RIOHBERE (%)

REREK E¥ B=1/2 B>12 B A (Bl + g im) C (%8 - 1B%%) D (RHER)
E® * + 2+ 3+ 1 2 3 1 2
1-1 8.0  42.0 0 0 58.0 40.0 2.0 0 0 0 0 2.0 0 2.0
1-2 54.0  46.0 0 0 54.0 46.0 0 0 0 0 0 4.0 2.0 4.0
E 56.0 44.0 0 0 56.0 43.0 1.0 0 0 0 0 3.0 1.0 3.0
2-1 22.0 78.0 0 0 22.0 78.0 0 0 0 0 0 20.0 22.0 32.0
2-2 26.0 74.0 0 0 26.0 72.0 2.0 0 0 0 0 8.0 10.0  14.0
£ 24.0 76.0 0 0 24.0 75,0 1.0 0 0 0 0 14.0 16.0 23.0
3-1 38.0 62.0 0 0 38.0 62.0 0 0 0 0 0 2.0 2.0 2.0
3-2 30,0 70.0 0 0 30.0 70.0 0 0 0 0 0 0 0 0
DA 34.0 66.0 0 0 34.0 66.0 0 0 0 0 0 1.0 1.0 1.0
4-1 76.0 24.0 0 0 76.0 24.0 0 0 0 0 0 0 0 0
4-2 78.0 22.0 0 0 78.0 22.0 0 0 0 0 0 4.0 0 2.0
Yy 77.0 23.0 0 0 77.0  23.0 0 0 0 0 0 2.0 0 1.0
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RIM-2-3-17 FKI2FE Ar-NO7 2457 F7 4025 5REMRIICHET 5 RERO BILEKD IR (&R40mm# 1 X)

BALEEDHBERR (%) B — U BIOHBERR (%)

BREX B WELE WL A (BRI 1RERET) C (& - hgHp) D (BHHE)

E¥ =+ + 2+ 3+ 1 2 3 1 2
-1 44.0  56.0 0 0 44,0 54.0 2.0 0 0 2.0 0 6.0 0 0
1-2 40.0  60.0 0 0 40.0 50.0 10.0 0 0 2.0 0 8.0 6.0 0
ety 42.0 58.0 0 0 42.0 52.0 6.0 0 0 2.0 0 7.0 3.0 0
o-1 36.0 64.0 0 0 36.0 64.0 0 0 0 6.0 0 240 18.0 4.0
2-2 8.0  92.0 0 0 8.0 84.0 8.0 0 0 18.0 0 20,0 24.0 4.0
Fy 22.0  78.0 0 0 22.0 740 4.0 0 0 1220 0 22,0  21.0 4.0
3-1 66.0  34.0 0 0 66.0 34.0 0 0 0 2.0 0 8.0 6.0 0
3-2 30.0  70.0 0 0 30.0 70.0 0 0 0 6.0 0 280 8.0 0
¥ 48.0  52.0 0 0 48.0 52,0 0 0 0 4,0 0 18.0 7.0 0
4-1 58.0  42.0 0 0 58.0 40.0 2.0 0 0 8.0 0 18.0 4.0 0
4-2 36.0  64.0 0 0 36.0 56.0 8.0 0 0 18.0 0 32.0 6.0 0
Rrs ) 47.0  53.0 0 0 47.0 48.0 5.0 0 0 13.0 0 25.0 5.0 0

&

T2 557 L (1K) LA A vt (2%)

ERI-2-3-2 FHl2ERE Ar-NDT 2457 F 7 52 X 5 RBRICET 2 HROBIBEEOBIIKR (L E40nmY £ X)
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FM-2-3-18 FHIZEE Ar-N D7 =457 F 7512k 55ERLICHET 2R ERO BLEE O HIRE

] RRBE BACBEDHERRE (%)

HER (%) E®H H=12 A>1/2 =E (4
1-1 3.0 97.0 1.0 1.0 1.0
1-2 4.0 96.0 1.0 3.0 0
Ty 3.5 9.5 1.0 2.0 0.5
2-1 7.0 93.0 2.0 3.0 2.0
2-2 6.0 94.0 3.0 1.0 2.0
Tty 6.5 93.5 2.5 2.0 2.0
3-1 8.0 92.0 3.0 2.0 3.0
3-2 8.0 92.0 2.0 6.0 0
STy 8.0 92.0 2.5 4.0 L5
41 8.0 92.0 1.0 5.0 2.0
4-2 4.0 96.0 2.0 1.0 1.0
&) 6.0 94.0 1.5 3.0 1.5

#IM-2-3-19 FRI2EE Ar-N ©7 =4 ¥ 5 F7 M0 & BEERILCET 5 REROFHEE REEEO DB

R RE OBALHERIR (%)

RERX REE(ER MEHER BHEE

(%) fluey it wE et
1-1 16.0 6.0 1.0 14.0 2.0
1-2 17.0 5.0 2.0 14.0 1.0
i 16.5 5.5 L5 14.0 1.5
2-1 16.0 5.0 6.0 13.0 4.0
2-2 11.0 4.0 2.0 5.0 2.0
Ty 13.5 4.5 4.0 9.0 3.0
3-1 21.0 5.0 10.0 19.0 2.0
3-2 14.0 1.0 5.0 11.0 3.0
g 17.5 3.0 7.5 15.0 2.5
4-1 17.0 6.0 6.0 8.0 9.0
4-2 17.0 1.0 8.0 8.0 9.0
Sy 17.0 3.5 7.0 8.0 9.0

HE[-2-3-20 FRIEE Ar-N 07 =4 ¥ 7 F7 512 & 2RERICET 5B Ar-N D REFER A A5 R
ER‘MLFOREE (%)

SEEE BT =A" Aedant BR7=7 0 mmpe
K45 78.4 79.0 81.7 85.3
HLE A EE 13.6 14.5 11.0 13.3
FERAREERR

saturated 20.6 16.5 16.2 19.7
monoenes 37.7 29.9 30. 1 33.8
%n-—3 29.6 40.8 41.0 32.8
Zn—6 9.0 8.0 7.9 9.0
2 n—3HUFA 3.5 18.3 ?.8‘ 8 2.5
EPA 2.8 10.7 11.0 1.8
DHA — 5.7 5.9

DHA/EPA - 0.5 0.5

*1 HIRBHE T =4 X7 F T b
*2  HIRRAEA A Vv
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(BF BEXES)
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VEREEFHESTALEN, SALY EU LA VEREK
1m0 i VD3 % 25,000 IU OEETHRMT 22 212
£ 0 BB O BBEBRICEIRSH o 72 L ME LTV 5
7, BAUEAROHBICE X I2TEEB o W}, F775%
MERED 2 ENR TRV, 2T, TAV~DOELRS
BEICL D VA BLU VD b EBILEEO IR ICB X
T EEIIOWTHRE LT,
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BABIATEERA (8FA) »PoRINLTELL
IAPN SR ARVAN
@ BBRRO®E
BRIy I VAR, RERBEoT LY
DDHA EFEN 1% L %5 &) ITRE L4 1)V (DHA
Bi30% 4 71 ) VJRE (#k) KFEhlg : LLF, DHA #
AV) THREWLT AKX (1K), DHA * A VIZTHEbE
BHCYIY (AFEY MADE (Bp) 79 ¥ 88 D
T, XAEv }) OEYIVEFELFAED VA, VD
((BR) FOLMZ) 2L THRBERILT AR (2K), 2
KEFABOFETE Y I VEFERZALY oL L
&I L 72 DHA + 4 VTHEMILT IR (3K),
S 5 ITERO KM & BIAVER D BRI 2 BT
5 HET, WO DHA EFBHRAkZOL S (R—38
—Hr70LIVI2 (%) 0L ST LT, X—3

B b Nzh

—E7ULTVI2) EAFE Y hTEREBILLI-TLY
PHRETAR(AX) DA 4 RBRE 2RE L (RI-
2-3-21), %8B, ThoH0MbH ZEET 2 M 2 K

E3XRTREAOE#E,LSDAF—VETEL, EXF—
VUBEGAT—VETOFREMLICZ IR EFALESY 3
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EE9mmY 4 X (H#23~25) T3,0002/HH, &&
20mm¥ A XC500R /I HRE L CHE 25 L 72,

SERHCIZ T &, Ar-N, BRAFR (3L 0 B1, B2,
Cl, C2: (B%) HEFAHE) 2RV, TAVIZHES3
~ H#325, Ar-N X A#13~ H#535, BLA SR HE25
P oFHERIOMnOPMYFTFEITE L,

AEWELEL D 1[4 ) OREEEIL T A ¥ A5~ SMEE/ me,
Ar-N 2%0. 684 /me & L, BERRICBEETHIZ1 ~4
EOHBETHREE L2, T, TAYEBEET215~2050
NIRRT BgmRk s 0L s (ErzaL sy
120 (BF) 70 L TER) %5 ~10miRINL 72,

A HE2S (R5F— VHKE (1 46%, F :52%,
G :2%) »547\v, H#30E Tid2.2~4.0¢/F/H %
8 ~ 1SN ) THT o 720 HRICEEATIT ORI D BERE T It
FRTHICEE T L T3040 5605 I CTHREER R L,
AT ST L2 1 H 1Y ) F12E20~25mm
* A4 X T5.0~7.5g, [25~30mmH A XT7.5~10g,
[f30~40mm¥ 4 X CT10~14 g ##EEH L 7=,

@ SR OREBLSE
T AT DOFREEILICIZT0 ¢ FHELR Y T L2 Bk 4

Fl-2-3-21 FHRILEE TrID VA, VD IO T 2 RBROBE

_ U Ay ORBRIEAOBIE . U 5y OFEEEHR
DHAB%{E: o EZ VR (GRIET & > OIEEEHAR)

1 DHA{EIE30%1 4 U v B & oL fEEm B~GRXF—

"L VA 2, " B~GRF—

2 DHAJEMR30%1 4 U VIRE Vh2 ,OOIU/ ¢ ; T
VB: 20010/ ¢ - (B~D)

VA" 50, 0001U/ £ % B~GAF—

3 DHAEMI30%A 1 U VIEE S g o T
: VD 25, 000TU/ ¢ . (B~D)

B Py S~
4 DHAS Bz B LT™ E%& <" B~GAT—

(vm 2, 00010/ 2).
‘(VB} 20010/ ¢) .
*1 (BR) KIBTIER CREEREREMTAERGET L)

*2 U LAUREMILAKLIL B¥HorE /ﬁﬁ%%ﬁﬂﬁﬂa 1‘&1:’5 ¥ (AHEy MAD3E) &
Rl L~ RREE  GRORIEER ),

*3 T ALREBIIKIL BV0r 57 /ﬁﬁ%%%ﬁmﬁ (._7I< 51988) DRELFE L~
B GORBERE)

* (BR) /LI THEM (R——fsp 1/7v12)

¥6 (BR) Z7OXMUBEM (A Ay FADIE)  (RiInd370 DEF I L3 : VA 100, 00010,
VD 10, 000IU) , zéfmifiVA/%é'ﬁftmlm%r_vﬁ&zw (12#7:0035& v
%077 : VA 2,0001U, VD .200IU)

53



HEZH, 745 = NAHFRT0TCICRARLZ. &K
TEIZ2BHEKI0¢ 2 AN, EESOmmOIT —A b—
1ECEREIT o 72, MHRMEHIKZ 9L 5 THELL
TAYE 1TEED0.5~0. 6B EHTONEL, 1~3K
WHERATAT7AYICIEITESY DHA + 4 V%5.6mF
OEML, 4RICHAWATAVICIEA—N—ErulL T
V12%150~180meifsin L7z, ShALAFR 215~ 23KF & L
720 %8B, DHA 4 A VITFRT CREBRICEREL 2V
720, WHERIC DHA + 4 Vv D20% 8 (94&) oEH
DIFE L20C IR L7237k 1 ¢ TFALLCTRHA L2,

Ar-N OSREHALICIZI00¢ TV FIT7HILE 2 HE
Hvy, ZhZhIC Ar-N 2,000 5 EE 2B L7z, 1~
3XICMHHT S Ar-N 1212 DHA 4 V%, 4 RICiF4
b4 A4 v (DHAce, (#%) +V =¥ ¥ VEERE, DT
DHAce) %28.0m($D¥RMIL, 237C T15~230¢ 5L L 7=,
FKEMIL L7727 AV, Ar-N OJRIBROW, 7430
VA, VD OGMTIERFKERE (B EEBEKRE

DY REIZIAKIE L 72,

3) # B
O BE- 4%

SRERBAA LA 13 K SERIX & b ST IET IR L 722,
FIRED VA & VD 2Lz 3 X TIZE#MIOEZEEL
2D OFAROBREMER L, KEETFIEVWTRET
BEAEDHEIL 2, 3K & 4 XOFABEREREEL,
HREZFOFEDEN L EMEOHRER, BAkoOEE
EPROON, »o, BEEARREESHENL20BE
BTHFEHIL L7, 1-2 KTIZHBBTY A VAKE
FHEAEENRE L2 0fF 2Rk Lz, fBokiEcix
H#525~40 % TOHH TR ICREAER$ 5 EmAS
Ronss, REBEEERD SN L0 o7, £K20mn
PAXETRA-IROBREFTRD L, EEREDLT70.6%
B, MORBR OABREIIS0%FIHRTH o 72,

ER20mmY 4 AUBEOHAET TCRERBR & b RED
FFREROONT, FHFRIEFATH 72, RBEERTL
72 FHERAOMmY 4 A THOERKIZI3.4~96.8% Th
o7z (RIM-2-3-22),

RIM-2-3-22 FRUEE 7LD VA, VD EBILOBEECET 2 RBOATES
——__—_—__——————_—_—-——'__—_'——_—_——'—-—_—_—___——_____—__

SERBAM ~2R 9mH A X

£R 9y 1 X~2E20mY 4 X

£FE20mmY 4 X ~&F40mH 4 X

HERRX REH NSRS PHER  AREE ARE A0 UARKY £BRM £RE  AH NARKT SARER ARX
) (um) (&) (%) ) (B (%) ) ) (%)
1-1 3.7 5,000 90 4,500 90.0 4.10 3,000 1,580 52.7 5.1 500 479 95.8
1-2  3.17 5,000 88 4,400 88.0 4.10 3,000 - - 5.1 - - -
B A T S PR S e e L S R o
2-2 3,17 5,000 86 4,300 86.0 4.11 3,000 1,499 50.0 5.3 500 467 93.4
P T St s SRS s EEEEE S NS e RN P,
3-2*3 3,17 5,000 - - - - - - - - - - -
T e . PR T G R R g s pP TR P
42 3.17 5,000 96 4,800 96.0 4.9 3,000 1,489 49.6 5.4 500 483 96.6

*1  2R20mmt A X T500R, /M HE B E 2%
*2  2R30mY A X T00R A AT HE y R
*3  FEN5TERE L

7

RIM-2-3-23 PRILEE TAY0 VA, VDEbo

Iz

BT 2 RO BALERDO HBIRT (2E20mm¥ 4 X)

RLEEOHBRRER (%)

By —RIOHBRE (%)

RERE E¥ B2 B>1/ B A (B + A EpER) C (5% « Ia%E) D (RHER)
EE £ + 2+ 3+ 1 2 3 1 2
1-1 3.0 69,0 0 0 3.0 580 1L0 0 0 0 6.0 230 18.0
1-2 - - - - - - - - - - - - - -
310 69.0 0 0 3.0 50 I1LO 0 0 00 0 60 230 180
2—1 400 60.0 0 0 400 480 120 0 0 0 0 0 48.0  20.0
2—-2 4.0 69.0 27.0 0 40 450 260 250 0 20 0 30,0 8LO 62.0
¥# 22,0 645 135 0 220 465 19.0 125 0 LO 0 150 645 41.0
3—1 - - - - - - - - - - - - - -
3—2 - - - - - - - - - - - - - -
¥ - - - - - e e - - - - -
4—1 340 66.0 0 0 340 50 80 0 0 0 0 3.0 280 200
4—2 2.0 7.0 210 0 20 0 670 3L0 2.0 40 0 410 770 62.0
¥# 180 715 105 0 18.0 29.0 37.5 155 1.0 20 0 220 525 41.0

*1 REBRE1-2, 3-1, 3-2i3fREik
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@ EitEFEOHBRRR

2R0mmY 1 X HKEEEFEAOHBEFTIIZ 1R
31.0% T, 2XM22.0%, 4 XN18.0% I _ZbEN
-7z, BItHEREAL 2D EOEAEOBHES 1 XTIt
Roh, 2XKT13.5%, 4 XT10.5%HHA L7z, Bfb
NE = DA (BH -+ TIRAL+EAZ+OH
BENAX>2K> 1 RKOJETEHL, HFIZ1XTiEA2
+iIEHB Lo, 7, C¥ (FE - W), DI (&
Bl & ARERER) DHEED 2K & 4 KA1 RKICHRTHN
%R L7z (RIM-2-3-23),

2EOMMmY I X BBEEEEEAOHEAERITA4K
(22.0%)> 11X (16.0%)>2IX (1.5%) DIEEL %Y,
B2 2 ROBBERSEE20mmY 4 X2 HKIBIZ R
L7z, BItEREE AL 2D E0BEOHEEED 2 X251
X & 4 RICHATEFICE o 7By — v 0 AR (1%

il +&5E) CIREBCOBENSPFED A2+ HBRIL
2X (40%)> 1K (11%)=(10%) 2XDNEE%Y, 2
RiZe&ER20mmY 4 ZICHARRIBICEML 72, £72, 2
XTIZDEB (RH & AFEE) OB 1I X E 4 Kick
NTHEZBICBWEERL (ERII-2-3-24),
® A1tEFEDOHEBERR
HREEEBEEAOBBEBIERRX &L bH L, 95.7~
97.0% CH -7z (FI-2-3-25),
@ FHHEFEBEEOHBFERR
BT BREMEEDBBEIZ32.0~46.5% TERIITE
{, RERRBIEHEBTORAVLKREEZ D72 (R
-2-3-26) 6
® EMEHOREIMTIERE
7L OEHBASI  Sn-3HUFA OEERIL, &ML
#0.3%, A—N—HrulJ VI2OAKIZ X 55{bDs

RM-2-3-24 FRIUEE TL20O VA, VDLOEEHET2RBORLEEROHIRE (&F40mmY 1 X)

BALEEOHERE (%)

B — VRIOHBRRE (%)

BRE EE Bs1/ ®>1/2 B A (A +REpiR) C (H - ED) D (B#ER)
E® * + 2+ 3+ 1 2 3 1 2
1—1 16.0 79.0 5.0 0 16,0 18.0 550 110 0 34.0 0 7.0 23.0 3.0
1-2 - - - - - - - - - - - - - -
i 6.0  79.0 5.0 0 16.0 18.0 550 110 0 34.0 0 7.0 23.0 3.0
2—1 3.0 79.0 180 0 3.0 0 63.0 350 0 25,0 0 30.0 90.0 37.0
2—2 0 80.0  20.0 0 0 0 55.0  45.0 0 4.0 2.0 330 100 80,0
iy .5 -79.5  19.0 0 L5 0 59.0  40.0 0 145 1.0 315 95.0 58.5
3—1 - - - - - - - - - - - - - -
3—2 - - - - - - - - - - - - - -
R3] - - - - - - - - - s - - - -
4—1 43.0 57.0 0 o 43,0 1.0 56.0 0 0 8.0 0 8.0 30.0 2.0
4—2 1.0 880 . 11.0 0 1.0 0 80.0 19.0 0 66.0 5.0 24.0 77.0  38.0
&3] 22,0 72.5 5.5 0 22,0 0.5 680 9.5 0 37.0 2.5 16.0 53.5  20.0
*] fAEPL

RIM-2-3-25 “ERIAEE 7200 VA, VDMLORZE T 5 H Bk BLEED B BIRIR

. RE@E AR B ED HERR (%) .
BB (%) ER AsI/2 BR>1/2 =0
1-1 3.0 97.0 0.8 2.3 0
1-2 - - - - -
iy - 97.0 0.8 2.3 0
2—1 5.2 94.8 1.7 2.6 0.9
2—-2 3.4 96.6 1.7 1.7 0
iy 4.3 95.7 1.7 2.2 0.4
3—1 - - ~ - -
3—2 - - - - -
iy - - - - -
4—1 3.2 96. 8 0 1.6 1.6
42 3.0 97.0 0.7 0.7 1.5
5 3.1 96.9 0.4 1.2 1.5
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9.3%, A—N—HE7UlS5 VI2+AHEy M2 X2
1b455.6%, DHA F 4 VD& DMHALAS.5%, DHA + A
WHRXATEy b EFBED VA, VD O#{L455.5%,
DHA F A VIZEBRE®D VA, VD 2% 7:51t7%4.5%
THhol,

EPA, DHA OD&EAERIZ, A—N—HEr0l 5 V2D
HO5EAD2.3%, 3.8%, A— S—HErTL T VI2+ R
HEy MK 251t251.6%, 2.5%, DHA + 4 VD&
DHEALD2.4%, 2.6%, DHAF AV + A H ¥y L[
BRED VA, VD D5b552.0%, 2.9%, DHA F A Vi
FIRBED VA, VD 212 72584b4%1.8%, 2.2% T -7,
#R{biE, EPA 250.3%, DHA DR T T o
7z (F&I-2-3-27),

T LIDVA, VD 24F VA, VD D& F &3, DHA
FAIWVIZTVA2,000IU/¢ & VD200IU/ ¢ (A HFE v b
ERFORME) DWW X 251k (2 K) 2%259.8
IU/g, 94.41U/g, DHA # 4 V|2 VA 50,000 1U/ ¢, VD

25,000 10/ ¢ DEMNC & 2581 (3 X) £%3,485.7 1U/g,
830.81U/g L& 1), WMEICHAEI LT VA, VD %5
RATWz, L L, A—=2—AE270L5 VI2EAHY
Y MO X ATk, VA PSRBERELT, VD
#%42.41U/g TH Y, VD IZDOWTIE DHA + 4 V2 VA
2,000I0/¢ & VD 200IU/ ¢ (A F ¥ v b EEZDRM
BE) OB X 2 ILOEGUT TH o7z, —F, Eif
LB VIEDHA FA VB LR —N—EralL T VI2
DHDBILTITVTRD VA, VD &HEIHH R DL
TThosz (FEL-2-3-28),

Ar-N OEERFBAHM  Sn-3HUFA O &A=, 3 b+
A VEBILT14.8% £ B {, DHA * A Vigfb754.6%, &
WALA4.4% Th o7z, %72, EPA, DHA OEHERTH
FLALA £ VERIEA%10.8%, 3.5% THh o7-DIZx L T,
DHA # A Vilifb2%4.0%, 0.5%, WiaibA54.3%, Bl
FRFLLT &% Y, DHA F 1 Wikt & R L O E 12k
ZIBDOLNL o7, (RI-2-3-29)

RIM-2-3-26 FRIAEE 7420 VA, VDALOBEIZET 5 RBROTHE B 0 B IRR

- EEEkR FHE BT OMAFIHBRTR (%)
(%) e ek A+ B
1—1 4.0 37.0 14.0 7.0
1-2 - - - -
i - - - -
2—1 59.0 55.0 15.0 11.0
2-2 34,0 32,0 7.0 5.0
iy 46.5 43,5 11.0 8.0
3—1 - - - -
3-2 - ~ - -
T - - - -
4-1 29.0 29.0 2.0 2.0
42 35.0 31.0 9.0 5.0
32.0 30.0 5.5 3.5

RIM-2-3-27 FRUEE TL20 VA, VDBLOREI BT RBRDT AL DIRRFEE T HE B

FEBAOEE
WERR 3 DHASFA A% A g N ¢ +va B0, o0 T/ 2 DHABHIAI 0 LT pnatdoks nLs
. +VD: 200 T0/¢  +VD 25,000 Tu/¢  HREWMEES I
EPA 0.3 B 2.4 2.0 1.8 L6 2.3
DHA nd™ 2.6 . 2.9 2.2 2.5 3.8
% n-3HUFA® 0.3 5.5 55 45 5.6 9.3

*1 DHAIEMR30% 0 U VHBE : (BR) KEBMAEM
%2 A—SN—EZTLIVIZ: (B 7 u LS TN
*3 AFEy FADIE : (BR) 7 X BIEEY

*4 RHRFELLF

#5  En-3HUFA=20:4+20:5422:5+22:6
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4) # =
AEOREBFERDS VA, VD 24, DHA #4
VORTHERERILLIZTLYER2E527-1RK L VA, VD
ZAAE Y NEFECEBEICHRNL7: DHA # 4 )V THE
BILL2T AV RDAF— VL TREELZ 2 R Tlkfhe
EEBEOHIE, By —r DAL - DEOHHR
WEFHD LNz, 72, A—NX—HEr0L T VI2E X
AEY POFIMCLYBBIL LT AT D VA DEEEIR
MHEBRFAUTTHY, VD DEHFEIIDHA + 4 VI
VA 2,0001U/¢ & VD 2001U/ ¢ Z@MLERILL 727 &
VOREGUTTHole TOTLTEGATF—VETH
L7 4 KOERE20mnY 4 A ToFBEEEED HH
B, BN VOAE - DEOHBEFEL S 1IXID D
Bro 7275, BALEREES1/20 L% 5o 2 EEOHE
RIIXIVHEL P CEDP o7, 4, VAL VD 2H#
FBIL L 727 AV RREE L2 3 KT, A#G 5 DI
A OKRIRICERIFRE ), HEEEOBRLEL
CREEENTZ, CORBITBEHICHIEED VA 21D
AFEED L TEHBORKICRELETLINEE
NETORELAHEL, 512, KEETIZFEWTRE
TAHRELSHEBE L, oI Lhd, BEELT A
YOVADOEBREEPZ VAR LBETH o722 Lo5H
ganl, LarL, SREFALYY I VigETRERL
L7z7 Ay 2 fERLEEARLY o®ETIE, €53V
R IAFRT AV EGELZHARX L Y I VER
MOT LY ZGEE L7 RBR & CliRE L ERICEE R

EFROLNLB oz LBRRTWE, ZOMEE, =K
LT AVIZE S I VR AEELBICTHROREE
Yy I VRARAHEREY &Y ORERLEICRNT 25
BERELoTWADT, Rl L4 RKIHRELAZTLYD
REWILERODMIHER TR/ LI ICEY I VORD A
AREVPHPEBEL VDR R o2 LIGERT S EBbh
5,

EWEEE~OY S 3 Vifbide 7 20 B{bEEOEH
FiBkicEZhE SN TV B2, SRORBERPSD AT
—VETIHRET LT L ~D VA, VDBLEIBEE
ol BB IR L ELELL L, BiboR
BEFETH I LR ENT,

—%, WMETAT LAY VA L VD BILOFEIZ>H
b THIBHOFELEERIEKRBICE L, BHbEED
HBEDIFLAE ol WMEETHTAVIEEHRX T
DHA A A V& NR—ZZHILLTHBY, FHEX A
L7227 &3 ORRBEBRHTAE R Tl EPA BF EA51.6~
2.4%, DHA &HEI4.5~5.6%Tho7. &R X
B D BB B < DHA B3RS 5 L < Tw
B lhb, SEOEHEEFELBBRICEMNIIER L
LEZLND, —F, BAUEEOBBERRICE, 4EO
REBEREDPORET LT LAY D VA, VD OBLERE
WICBRT A2 EBHFELREDNRS, #Hic, GAF—Y
F CHEET %7 A ~O DHA BfbAs 5 ch i, VA,
VD OMILIIABEOT M DS ) 2472, SHERTT S
BERDH 9,

FM-2-3-28 FRI4EE T4 YD VA, VDB{bOREICET A2REBO Ar-N OEMBERAATHER

—— SEBEORBER
ik DHAZ A N LR (A
EPA 4,3 4.0 10.8
DHA nd* 0.5 3.5
< n~3HUFA™ 4.4 4.8 14.8
*1 DHAIEME30%A 4 U VABE : (BD) KiGmigRl
%2 DHAce: (BR) 2V == ¥ LEEEH
*3 BRHUBFESLT
*4 Tn-3HUFA=20 : 4-+20:5+22:5+22:6
RIM-2-3-29 FPRI4EE T4LYD VA, VDE{LOBECETAREBEO T LD VA, VD OGHRHE
SRR ORER i
} o DHASE A v DHAZ A /v DA HEHAK I LT
wiEAA i ERIL DHAZ A V%' +VA 2,000 10/ ¢ -+VA 50,000 IU/ ¢ 2 DHABHRAK I v v
+VD 200 IU/¢  -+VD 25,000 IU/ €  4-hspikEd 3 L0
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84.4%, EFA0mmY A X F TOEFRKRIEIZ6.0~100% &
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RIM-3-1-2 FHIEE MSKLAHBRYDRICHET 2RBOAETER
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1-2 4.15 2, 000 13‘.'3 4,30 826 41.3 5.13 700 591 84.4 5. 23 200 192 96. 0
2-1 4. 15 2,000 13.3 4.30 964 - 48.2 5.13 700 542 7.4 5.23 200 194 97.0
-2 4.15 2, 000 13.3 4.30 1, 119 56.0 5.13 T00 442 63.1 5.23 200 200 100
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RIM-3-1-3 PROFE MS L 2HBRAFICHT 2 HEBROBLEARDOHBKT (2E20mm¥ A 2)

RMuBEHEOHBERER (%)

RUENF = HIOHBERR (%)

TR
REAX " A (B +fgpi) C (H - 19%R) D (BHER)
(um) E¥ B<1/2 B>1/2 B T a—— T o ar . p 3 1 2
1 19.2 66. 5 25,0 8.5 0 89.5 0 2.0 8.5 0 0 0 32.0 10.5 10.5
2 18.5 79.5 13.0 7.5 0 85.5 0 7.0 7.5 [} 0 0 15.0 8.0 8.0
3 20.2 72.5 27.0 0.5 0 96.5 0 3.0 0.5 0 2.5 0 24.0 0.5 0.5
4 19.2 69.0 30,0 1.0 0 94.0 0 4.5 1.5 0 1.0 0 27.0 4,0 4,0
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2 31.2 58.0 42.0 0 ] 30.6 6.0 2.0 1.5 0 0 0 41.0 7.0 7.0
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1 52.3 27.5 71.5 0 0 58.0 31.5 7.0 3.5 0 2.0 4] 66. 0 5.0 5.0
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TTRROEP o285, £F40mmY 4 XTI E20mn
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O mMREER
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KrLoIER, ETBOEHKIIASNT, £E20mn
4 A COAEFREIZT1.1~100%, &E30mmY A XTH
A FRER1382.2~96.2% L EFR ST T &2 (RI-3-1-8),
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FHExn2X & 3IXOEEIZEEmmlEIZIZEM &
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SE30mmY 4 X TOMEIEEEL 3 KA85.1%, 2
X4%65.2%C, 1RAB7.7% &%, BBERSL B
mrolz (RM-3-1-9), &F40mmY A X DB IERHR
T 3X2%9.1% &\, 2KRM35.1%, 1 XD22.4% D
NEE 7% o7z (RIM-3-1-10), B4/ 3% — VBl BB
T, AL CHOBRFNIRICHNR2EK, 3KED
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BILEROHBBERIVTFLOX HEL, RBRXETE
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RIM-3-1-8 FHRIEE MSLAUBRPHRCETIRBOATREL

BB REFMG~2R20mY A X 2R0mHF A A~ER0mHA X LR A X~ E40mHA X
RRE AR NARE THLR AR 4ARERE LR AR NERK AREEK £RR AR NERE ABREY LAR%

(2 () (&) (%) ) () (%) () (B) (%)

-1 413 1,50 12.3 4.28 1,375 9L.7 5.15 500 481 96. 2 5.29 200 129 64.5
-2 413 1,500 123 4.28 1,461  97.4  5.15 500 411 82.2 5.29 200 136 68. 0
2-1 413 1,500 12.3 4.28 1,500 100 5.15 500 449 89.8 5.29 200 42 21.0
2-2 413 1,500  12.3 4.28 1,416 944  5.15 500 442 88.4 5.29 200 110 B5. 0
3-1 413 1,500 12.3 4.28 1,086 7.1 5.15 500 465 93.0 5.29 200 98 49.0
32 413 1,500  12.3 4.28 1,356 90.4  5.15 500 478 95.6 5.29 200 120 60.0

*1 2E20mY A XT500R /M RERES %R
%2 2E0mY A X T2, BT HEL S
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B EZ — U BIDHBIREL (%)

FHLE
REREK () E# Bz B>12 B - A (B + REpET) C (58 - fgsp) D (BHED)
ER * + 2+ 3+ 1 2 3 1 2
1 32.5 57.7 40,3 1.5 0.5 53.2  26.9 184 1.0 0.5 4.0 2.0 27.4 3.0 1.0
2 31.8 65.2  34.8 0 0 67.2 30.8 2.0 0 0 L5 05 9.1 1.0 0
3 32.2 85.1 14.9 0 0 86.1 10.9 3.0 0 0 1.0 L0 6.5 0 0
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REAK FHER , A (AR + i) C (G - Hat) D (B
() E¥ E=1/2 B>1/2 Bl e " p” ” - 5 3 - "2
1 46. 2 22.4 72.1 4.5 1.0 33.8 41.3 20.4 3.0 1.5 10.9 5.5 44,3 11.9 1.5
2 43.9 35,1 64.9 0 0 45.8 47.3 6.9 0 0 0 0 20.6 5.3 0
3 48.8 59.1 40.9 0 0 7.9 18.3 9.8 0 0 2.4 1.2 22.6 3.7 0
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1 85.6 2.5 8.5 3.5 82.1 1.5 13.9 2.5

2 82.8 0 7.1 10.1 88.5 2.3 6.9 2.3

3 89.6 1.0 4.5 5.0 84.1 4.9 8.5 2.4
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® WEHZE
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v 1ECEA L, SR Ar-N B X OEAFE £ H W,
Ar-N @3N v ¥ a ACTHREBRIL (75m/0d @ 6~ 128)
LCHEL:, BEAFEEIIEELBmm? 5> £E20mmnE ¢
X AR R, £F20mm? 5 RERT Tk VS
B L2, 28, XHEFAPHITR 7 £ ICEH
BEEPERL-ACOY FEL,

3) & B

O BRREHERE

BRI 6 A21H 25 7 B29A $ TO9HMTH o
720 ER20mmY A4 X TOFAFTRIEFICHEBL, £
BRIX & b 90.0% BB OBWERENES R EI
-3-1-14) , &@R20mmP & 5 £E40mmY 1 X oLk
PR3 1 X4532.9%, 48.8%, 2 XA%27.4%, 42.1%,
3EA76.7~-89.9% L0, 1 XB LU 2 RDOEFRIEK)
Bl oz,

RIM-3-1-13 FHEE SHEFELLI2BEBECHTIRBORTE
R T — P TOULE 2820mm Y 4 XTOUE
B BE(B/n) ey g BE (B/nd) Btk
1 20, 000 X#t 2, 000 Vit
2 5, 000 Xt 2, 000 Yt
3 1, 000 X REGEER T * Yt
* EFRBYT ORIREAT

RIM-3-1-14 P8 EE MFEEILL2EBCHTIRBROATHE

RARRBALE Mg ~2R20m Y A X ER20mY 4 X ~2F40mH 1 X
BRK AR NFRY VHRR BE BB ¥HERk £REE LB AH OARK £RRYK VHLE 4Bs
: () (m)  (B'nd) (mum) () (%) () () (mm) (%)
1-1 6.21 10,000  13.3  .20,000 7.8 24.0 8,397 84.0 7.29 1,000 329 43.9 32.9
-2 6.21 10,000  13.3 20, 000 7.8 22,7 8, 692 86.9 7.29 1,000 488 46.2 48.8
2-1 6.21 2,500 13.3 5, 000 7.8 237 2,199 88.0 7.29 1,000 274 4.8 27.4
2-2  6.21 2,500 13.3 5, 000 7.8 241 2,232 89.3 7.29 1,000 421 50.0 42.1
-1 6.21 500 13.3 1,000 7.7 25,2 412 82.4 - - - - -
3-2 6. 21 500 13.3 1,000 7.8 nd™ 464 92.8 7.23 464 356 45.2 76. 7
3-3 6.21 500 13.3 1, 000 7.8 nd* 451 90.2 7.23 461 366 46.0 78.9
3-4%  6.21 500 13.3 1,000 7.8 nd*® 454 90. 8 7.15 454 408 36. 4 89.9
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33.5%, 3IXT16.0% %Y, £F30mmY A LI~
WinL7, 72, £E40mmY 4 X T2 E30mm¥y 4 X
2 A5 s o 72 RALEREI AL/ 20 LoD 1 X
T10.5%, 2XT5.5%, 3XT7.0%HHRL7. 20X
IR CEBEGO MBESENL, BESSV
ZEBAVBEROBBFRD EL 22 EASAL R,
® A{tEFEOHEBERRE

HEEEEAOBHERIT 1 [ X7582.9~83.2%, 2 X8

RIM-3-1-15 P8 FEE FEFFEICL2HEBICHT RROBMEAOERRTE (&K20mmY 1 X)

- RGO MR (%) %{bxw—‘/EUOtﬂﬁﬁtiﬂ (%)
HRE Ex m<iz B>l B A (AU + e i) C (¥R - I¥R) D (BiRE)
(um) womSVE E¥  * + o+ 3+ 1 2 3 1 2
1 23,4 240 76,0 0 0 0 870 1L0 2.0 0 2.0 0 9.0 33.0  14.0
2 23.9 540 46.0 0 0 0 8.0 1.0 1.0 0 0- 0 13.0 17.0 16,0
3 * 47.0  53.0 0 0 0 9.0 40 4.0 0 0 1.0 8.0 14.0 7.0
* REIE ' ‘
RIM-3-1-16 FHSEE FBEHEEICL2RECHTEBORMEROBHERK (£R30mmY 1 X)
THAR BALEE D HBRH (%) By —URIOHBERER (%)
REA X - ) A (B4 {RERER) c (5 - haip) D (RHRER)
(mm) EW Bs12 8>12 B = " or w1 P ] .
1 * 56.0  44.0 0 0 48.0 47.0 17.0 12.0 0 LO L0 160  57.0 25.0
2 # 47.0  53.0 0 0 47.0 7.0  43.0 3.0 0 0 0 50 38.0 26.0
3 36.4 870 13.0 0 0 65.0 13.0 19.0 3.0 0 1.0 0. 12.0 35.0 26,0
* REIE
FRIM-3-1-17 FHEE AFTHERL2EBICET2RBORMAEKOBIRE (£FR40mm* A X)
THeE BYbBA& o HBEIRE (%) Bl Z—UHIOHBRRER (%)
RERX A (AR + B ER) ¢ (& - i) D (RIRHER)
<
(um) EX¥ B=s12 8>1/2 B T n o ot T 32 3 1 2
1 45.1 385 51.0  10.5 0 5.0 44.0 40.5 10.5 0 3.0 1.0 260 44.5 23.5
2 47.4 610  33.5 5.5 0 17.0 540 23.5 5.5 0 0 0 20,0 56.5 20.0-
3 45.6  771.0  16.0 7.0 0 32.5  40.5 20.0 7.0 0 0 0 17.5  46.5 31.0
£RM-3-1-18 TR 4EE FAETEIC L 2EEICHT 23 B0 {bEEO BIERR
I REREER BEEOHBBRR (%)
(%) ER A=1/2 B>1/2 Bt
1 16.9 83.1 11.3 5.6 0
2 15.5 84,5 10.4 5.1 0
3 8.3 91.7 7.6 0.7 0
* 2FE30mY A X CTHE
RIM-3-1-19 FHEE FAFTEEICLI2ZBCHTIRZAROFHESEFEAO BN
S 2£30mH A X (%) 2F40mY A X (%) ,
RE@EER g Bt IEHE+RHE BEAEAR EH B MR
1 11.0 1.5 9.5 0 6.5 0.5 6.5 0.5
2 17.5 1.0 17.0 0.5 15.5 0.5 16..0 1.0
3 20.0 10 19.0 0 13.0 3.0 12.0 2.0
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bl LL, GAF—Uhb0EERBRTEE
O MBI L THRIRIR A A S W2 BBEXIZBWT
b, @R20mmA 540mm ¥ TOMEFRET CE/LHEEOE
BERzEINL, BAEMIOWEARLEA SN2 L2 o BE
DA OER & b BES I TRENT A LB D 5,

G <),

2. EERNCRAT ARER
(1) A—HhH—DFBWZLIEEREIDORE
(BHEXS)

[ 7 £E)
N B ®

v 7 AORMMEROBHAER 2 5EHT L7010, BE
e (GA7—2) HFARAZHAWVT, EAFHA—W—
DFENAFRACEROBIIRIIC B XIZTHEBIOWTHR
L7z, 7, AERBRKR TR, KFHBXCRYBIT
W% v Ta&R0~100mm ¥ TOMBET 217V, B
B2 BIUEGEOBBARROE(L2FTHE L 72,
2 B &
O #HEA

BB IEHEET OS0m A 2 5 FEELS. lmm
(H#27, GRAT—Y) OFAZEELICHE LA, &)
BB TR T AR F Y /) 20 u sy ReT7 TS
v (100 g/md) T, Ar-NiZ 7 =4, /37 v 3 2 A (80ml/nf)
ERBEME S IV (40m/nf) THREMALBRITHREEL 72,

%8, BEAREAFENAHN A TO R VWERD S D o 72,
@ HBRRORE

MR 3 HoR AR ODT, X4, YH#, Z#eE
W) &, SHHEMERORBX 2% EL, 0.5
BERYVZFL VA 2EFOOR 6 MAMH L, R
BREIXHOTHERZ2H/ETLIX (1K), YHOWER
B ERET AR (2K), ZHoOWRAR % HET 5
X (3K) ofit3RXx2ikiI7, 28, HRAOEE
HEnENENEHOBEAFARNORZEL2EZTHEA L,
(R@D-3-1-20, BEEM-3-1-1),
® W\EHE

FRERX L b, AME1EICo 26008 (1,200&/nf)
2INE L7z, BBEKIZISCICINR L7 28K %5 ¢ /5
OFWKFAFTE Lz, ZT7—A MY 1ETERL, AL
HEXESH GEXGEI0%) THE- 7,

EERNCIE, TAY, Ar-NBIUEAFAED 3ELH
Wi, TAYOFEELIZEF Y/ raun S RET S
75 v (100 g/mf) AL, 600~1,0001H4/ D5
B CHRI20RE BT o 72, Ar-N DALY, 28KIC
NXT w2 A (75~80m/nf) % B &, 20~ 30{B4A/ me
DFETL6~ 268 BT - 726

T A VIR S HE30Z T 1 H/H, Ar-N i
HESOE ¢ 2 Bl/H WA THREEL 72, BEARHE, &5
T D72 I BT FHE CHEEREE L7205, BEssh
bIXHBMAEEREE AV 6 [/ HICO U TREEL 72,

B RERBAMAE 6 H A S ERIT, FREBX 0
A ZE L 72,

EEH20mm, 30mmiZEL7-EE, B X URBRKRTE
(&F40mm) THEAELS10BEY > T 7L, B
1B L UBRboFaREE BBERROBERI4 L2,

@ £R100mmY 1 X% TOMGREHE

HEAE T RIS RBRX O &R40mmOFEH % 100832
EEAICHREB LT, ZhPN0.5 KM 1 ET2ICINE
LT, @R100mmY 4 XF COFET %1777, fkIL
RAmmE COMEFCHREL-XH, YHBIUZHE
FlEMEFNENREL 72, FHOBEAFREORZZ
1,000~2,000 xm @ 2 fE3H % FhZHv, BEREET
7 Bl/HFGEE U7z FEIX18CIINRE L 72 58 HEk 2 B Vv,
10 ¢ /53 DFAETF & L,

3) ® R
® BRREHERE
ABRRTHOFHERET 1 XA39.4%, 2 XH°

RIM-3-1-20 FRLT7EE A—H—DBEVICLLRAGMEBOBEICETARBRORE

T DEEFEBO R ~ X —

RERX T =
C~IRT—Y IRT=-V~ER40mY 4 X
1 X # X #
2 Y Y %
3 Z % A
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42.8%, 3 XA%52.
2 X#%46.8mm, 3
HERBME 6 HE IS
WENEEL, %

1%THh, FHERIZ1XA50.3mm, (87.3~89.2) THhY, SRMTRELZEIRDOLNE
XA%46.0mmTdh -7z (FEIM-3-1-21), o7z,

BEEHS < 2 0, KAEEE SRR IED 2R30mmY 1 X FEEEEEOBEIAFE L1 X
KT > THRT T AEENR S N, 19.8% (17.0~22.5), 2 X#574.7% (74.5~74.8), 3

CORDERBRERUKL, MEYWEOREZIIED IR, X 7573.8% (69.9~77.7) TdHo72o £E20mm¥ 1 X
FOHOEWTIIETE o 72, B & AT 1 X ofEEEE&RD BT IZ1 /482 E IR

@ EBtEHFEOH
£R20mmY 1 X

BIRAR BLioixt LT, BAEMEEEL12UToEERDHHR
EXOEBEEEAOHEEL, 1 BTN L7, F72, 1 XKTREBCERESS12D L0

X4778.8% (75.5~82.0), 2[X»%83.0%, 3[X7%8.3% BEOEREHL.5% 4.0~4.9) FDOLNIz, 2XB

(M=) R

(Reo) R~

BHAN-3-1-1 X, Y, ZHESHHOBIMEEHIRG (£58100mm)

FM-3-1-21 FHTEE A—H—0EVILIREHHOBE ETIRBROATESR

RERR A RERBH A~ 2 E40mY A X
REB®EX E B B# TR AH FHEEHK THEE B«

(B) (mm) (8) (mm) (%)
1=] 7.3 600 1351 8.10 39 49.7 47.3
1-2 Ts @ 600 13.1 8.10 39 50.9 31.6
2-1 i, S 600 8. 1 8.10 39 45,7 35,8
2-2 i3 600 13.1 8.10 39 47.9 46,3
B-i 7.3 600 13. 1 8.10 39 46. 8 51.7
3—2 T8 600 13.1 8.10 39 45. 1 62.5

¥ ABRIIHAERFOLE20mER0mTY 7Y 7 LERELBR O THK
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LU 3 KI8T 2 AEIEREMEDHAFEIER20mmY
A REIZHERI0%EERT L7z, Bibvy — v HlomAR
WIRTIE 1 KICEEA L TREEO—8d 5 iz K¥%
BoTWaAREEIE A Sh, b, MiEEREE -
WA AN, THIHLT2REIRTI, B
ILOHBIEMTH Y, BWIHB L 20RO LT
BEHICETALNLIBETHo, 2DLIICER
30mmY A K2 7% o THARERX B < BALME GO HBIRT
ICEDRD SN,

2EOMMY 1 X 1 X TRIEE A EOEFICEILER
BREDLENDE L) IR Y, £FR30mmY A X & HE
tEREEAL1/20 Lo fAko BHE)13.0% (10.0~
15.0) Fc¥mL, BEbEEOREES L TRIHLO
ERE SR 72, 2 KB LU 3 XTHHFEEFMEMEILA
shy, BACEREA12DTFofEo BEESELE
N100% & % o720 F72, BALEAOHEARRIIEE
30mmY A ABF & RS HITHR L7245, KFEIZRAE
KETRONIBEETH 72 (RI-3-1-22),

BAb Ny — VRO BBARMIE 1 KT AZ+4512.5%
(10.0~15.0), A+7%27.0%, A+%%6.5% (44.0~49.0)
DHBRTH 572, TR LT2XESKXTIZALD
FNFN31.5% (21.0~42.0), 30.5% (24.0~37.0)
DHHETH 72, Cl, C2, CIEOHHEII 1K TF
h2N50.0% (48.0~52.0), 33.5% (32.0~35.0), B
L U53.5% (53.0~54.0) T, 2 X & 3RidwFhd s
&L, B> T1IRAE P72, DESTH IR 2K
BIUIROH2ETH -7z (FRIM-3-1-23),
2R100mm¥y 1 X 1 XoBREEEE&1/20. Lo ms

A3 1% T TEIML, SSHICEBMEAIRLL, —
¥, 2K & 3RIFEEAOmmY A X8 & FEg I BALER
EE1/20LF O HBEEMFIFITI0% TH o 7205, BALES
BREFFEBEICBRETH 72 (BEI-3-1-1), 2L/
¥ — BIHBURITIE 1 R T A2+9%26.7%, A+7%44.4%,
A+D27.8% DHEHEL LY, @F40mmY A XEFIZIE
NA2+, AS+FHERL, BAAVHEEL Lo, 2R E
3XINEW A+74%3.2%, 2.2%, ALH67.7%, 71.0%
DOHHET, £E40mmY A4 X TR E 2 21biE
ANl hrolz, CETII 1K T87.8~95.6% F CTHEX
L7ze 2X & 3XD CIETENEFNI.A%, 10.8%,
C2%3C39.8%, 17.2%, C3ERT8.6%, 15.1% DHIFEE
TETELA ALY, 1 RICESWMTENETH -
770 DERIZ IR T21.1% T THWARLAS, 2K E 3K
EE40mmY A4 X L IZITFERETH o720
® B{tEFEOHIERR

ZX D&E20mm, 30mm, 40mm¥y A X285 HL
EARDHEAEIXI0~20%TH Y, EELEZRIROLN
Lol (RIM-3-1-24),

@ BHHSETRAEFROHERR :
ER100mm D TOFHEESREEEO NI 1 X
7%9.0% (8.0~10.1%), 2X4%19.7% (19.0~20.4%),
3XA%12.7% (12.2~15.2%) TH Y, 2 X2MEDXIC
HARBWEZRLZ, BEIN - BEIRICHFETRETY
THY, BERVIBHEDNRZ~38FETHo72 GRI-
3-1-25),

4) £ =B

SE20mmY A A DRETIREEOR AR REX &

RM-3-1-22 FHTEE A —H—DEVICL SREFEOEEICET 550 4 ZHBCHIRE

2FE20mm A X (%) &£30mmY A X (%)

2E40mt A X (%) £E100m¥ 1 X (%)

- ‘
R EH E® BEs12 B>12 Bt E® B=Z1/2 B>1/2 B ER B=<1/2 8>1/2 B
1-1 82.0 22.5 72.5 4.9 0 0 90.0 10.0 0
0 68, 9 3.1 0
1-2 75.5 17.0 79.0 4.0 0 0 85.0 15.0 0
2~1 83.0 74,8 25,2 0 0 0 100 0 0
0 100 0 0
2-2 83.0 74.5  25.5 0 0 0 100 0 0
3-1 89. 2 7.7 22.3 0 0 0 100 0 0
0 100 0 0
3-2 87.3 69. 9 30.8 0 0 0 100 0 0

FM-3-1-23 FHTEE A—H—0FECICLAEAFAROPECET 23RO B(L/ vy — v JIHBRRE (£F40mm)

B F— B0 HBRE (%)

s OO A (RREE) C (& - ) D (RAH)
(%) E# + + 2+ 3+ 1 2 3 1 2
1-1 83.0 17.0 49.0 24.0 10.0 0 52.0 35.0 53.0 98.0 7.0
1-2 90.0 11. 0 44, 0 30.0 15.6 0 48.0 32.0 54.0 94.0 10.0
2-1 48.0 56.0 42.0 2.0 0 0 7.0 5.0 8.0 51.0 5.0
2-2 30.0 79.0 21.0 0 Q 0 1.0 2.0 0 41.0 4.0
3-1 32.0 76.0 24.0 0 0 0 2.0 0 7.0 34.0 0
3-2 41.0 61.0 37.0 3.0 0 0 2.0 1.0 3.0 44,0 2.0
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bRAEEOBBRIICKEIA SN 22720, &
30mmY A A TIXHS P REVEAONE LIk o7,
F 72 &R40mm2* 5100mm ¥ TOMBFHATEEL,S D X
HOTHREE 2 EH L7254, &5 B0 AD
BECROOLN, COZ LD, £E20~30mn0F
BB BT 2 BAFEO RS CEIVEEORE L B
IEERBOIRICEELBLIZTERS S L 2 LA HER
iz, BALEEOBBERITICIZ X —F —BHOERIIRS
N o7zhs, BHEEEREOBBERICE L TdEN
oYY (AR

AEBRICHV 2 3HoRAFER D 1) — ks, i) ¥
¥ 3V, i) IATNV, iv) BERHERMR, v) FREH,
vi) T3 BRI OGH 24T o IAER, BboSho ik

X#tomiReEH: VD FEF Y, ZHowmRER
RTC20~-30fEE L, W VAEERYH, ZHomES
BLy bENEZRL: (RI-3-1-26), 2D XS,
SR P ORERS, B2y I U BIEAD BB
EPDEERGZTWAIEWRREN, 4%, oh
b DRERDVBAVERO BB ICHED D 5 5 L) 938
THELERDL, 7z, FREEVABNICYIATH
TWEPE)PLIERLMETH Y, EEAFE O (FE
vV, RS p) REALRIUC DWW T bR TIRETT 50
BEXH 5,

[F5k 8 £

) B &

MEEFEH L7-REN R 28 (X, YH) oRAFEE

KM-3-1-24 FHRTFEE 2 —A—0BCICLSEGEBOBECHET 2 REB0 ALEKD B BRI

2F20mY A X (%)

2E30mmY 4 X (%)

2R4O0mY A X (%)

AR

E®¥ BHs1/2 B>1/2 afk EX As12 B>1/2 A E#® =Fia
1-1 8.0 0 0 17,0 89.3 0 0 10.7 89.8 10. 2
1-2 86. 3 0 0 13.7 86. 1 1.0 0 12.9 89. 6 10.4
2-1 84.0 1.0 0 15.0 88.3 0 0 11.7 90.1 9.9
2-2 85.0 0 0 15.0 83.6 1.0 0 15.4 91,5 8.5
3-1 81.4 0" 0 18.6 89.3 0 0 10.7 90.7 9.3
3-2 90. 2 0 0 9.8 87.3 1.0 0 11.7 88.0 12.0

RIM-3-1-256 FHTEE 2 —H—0EVICLZERAFEBOBEICET 2 RBROFHET R EEO BRI

: SR REBEER FHEFRUMOREEBEOHERE (%)
A (%) MERRE R HEGR - BREH
1-1 8.0 8.0 0 0
1-2 10.1 9.1 0 1.0
2-1 20.4 20. 4 0 0
2-2 19.0 19.0 0 0
3-1 15. 2 14.1 3.0 0
3-2 12.2 11.2 2.0 0

RI-3-1-26 FRTEE XA —F—DFEVIIXARGAHOEEICET 2RBICH VBSOS EER

B - XA Y?iﬁﬁﬁﬂ IHE A
250-400zm  250-400 am  400-700zm  1,000zm -360um  360-620um  370-450m 450-850 nm
e
EEUAZE o 58.6 63.2 62.4 58.0 60.6 60. 4 55.6 57.6
ey 9% 21.6 16.8 17.2 14.6 14.2 12.1 10.4 9.4
MRSy o 8.8 9.7 9.9 14.6 15.0 14.2 14.1 13.3
vEIVER
oA 10/100g%  530.0 1,830.0  23,000.0  4,730.0 87,000.0  9,230.0 7,600.0  7,930,0
VB1 mg/100g™ 7.1 6.4 6.2 6.1 7.5 8.0 2.8 2.9
VB2 1g/100g% 216 18.3 17.0 13.4 15. 4 18.2 2.8 2.9
ve me/100g”  84.0 117.0 105.0 27.0 1,020.0  1,140.0 BEBRLT SHERUT
VD 10/100g" 56,600.0  32,300.0  2,610.0  1,680.0 1,140.0  1,120.0 490.0 420.0
VE ne/100g%  116.0 93.7 89.8 60.6 133.0 160.0 40.8 38.6
fESBEE & ’
EPA + £/100g" 1.3 1.5 1.6 1.6 2.1 L5 1.3 1.2
DHA /1002 1.8 L7 1.8 1.6 2.2 1.9 1.4 1.2
Sn-3HUFA  g/100g™ 4.7 4.6 4.8 47 5.7 4.7 4.2 .3.8
*1  EHEERHA
2 BYMERRR

67



rHV, PER7TEELABOENTEENNE &R
4mmE TOFEBFRR 21T o2, PR SEE IR, &8
20mmEiR (I RAF—9) 26, ThETHEAL TV
AR 2D X — 5 — 1882 THREEL, BtE&ED
HBURIUCERY D 2 0 L9 PITonTRE L7,
2 B &
O #HEs

B EEP OO KD & LR (H#27, GAF
=) OFAEEERICHE LTI L LT,
HER1 L), 2B, RER13BBT 280, H5HE
W2 ORRCEEISEIN L 20T, BRE (RER2 L#HT)
2707, BB 3RER1 LR L {50 kETEREN
Xtt, YHoOWBREREEH L TE— X — 3 — 0
BTHEINZAWLD I X7 — VO % #h 2 hE
PEBI\CHIB L7,

50’ ZKAE TR 72 A R R 0 S LI TRk 7 R L
FRTH 5,
@ HBRO®E

HEg1 BEEBERXIZBGATF—Yh5&E40mmT TXH
OTWRER ZEET IR (1K), GRAF—IYhbH 1R
T=UETXH, I AF—VLURICYoR RS G
BTaX (2K), GAF—Y»5IAF—VFTYH,
I 27— VDB XHomHEAR 2 BT 5K (3K),
GRT =TV He&R4O0mmE TYHOWHRIE % GE3
AKX (4X) OAFH4RERIT2,

Hig2 FRRICEIAF—V»5eE40mmE X4
OHREAR L GETA2X (1K), [AF5—IU»b4E
AmmE TYHOWREAR LHET 2K (2K), 127
= Vb &RA0mm T TXHOHBHEH 2T 51X (3
X), IA7—=V»5eE40mnE TYHOHRIR %1
HTEX (4X) OREFFARERITz, &8, AR
IX, 2REIAF—VICXHOHRER 2 ME LT
HE SN FHEEIS. 3ImmOMESE, 3K, AXIFI A5
—VETYHOWHRER 2 EH L CHE SN - THLEE
18.6mmDMEH % # N ZFNFEH L7z (EM-3-1-27),
AAREBRIER L RAFRIPR 7 EEORB T H

LZzFCay M, BEEFIC—40CTHEREL-D
DTH5b,
® REHE

FHRBX L 0.5 BARY ZF LV AREE 2 HT D
Rz, SRBREONERE ZRER 1 T6008 (1,2002
/nt), FAEBR2 T5008 (1,0008/nt) & L7z, od,
BR1TCHI ATV TERBEI LR ko2 0 b
K2R 1ETOIE & THEBAT L7,

3) & B
O© BREER

HER 1 ORI TR OF L RI343.9~47.5mm, 4
JREI37.9~43.8%TH D, WTFH I RBRXEOZERIT
BOOLNLEh o7z,

R 2 TIIHBIE TR OTFHEEII43.4~49.8mm,
A FRER1383.6~90.8% TH Y, WFHIRBRRHHER
WD SN Do (RI-3-1-28),

@ EBELEFOHIRR

£R20mmY 14X HER1ICBT 55X 0OFYKGEE
B HBEFIL, 80.9~89.0%, 3XBR 2 T1393.2~95.0%
THY, BAEEOBHRTICEE 22RO 5Nz
-7

2R30MmY 1 X HE1 BT 2EXOERKETE
RO HBIE3.3~13.8% & T L, BILmEEE41/20L
TOEEEEHE L7, ZOEMIZERER2 THLRETH 572,
2RAOMmMY 1 X HEE1 - 2 L LERBROKEE
FEEAOHBEFRILSICETL, BLEEEESL/20E
DEEIEIML 72 WFhoREBRTY, 1K, SKOE
ILHEREE A1/ 20 LOBABOBERR 2 X, 4 KoEIc
HRTEWEEZR L (FI-3-1-29),

Bip sy — VRloBBARRE AL L, AR, CEHBE
UDEoOVFIRD T AT — VLRI X 0 HBEE 245
FL7Z21K, SRAFYHOMHEARZHREEL- 3K, 4
XXhbdmwExRL (RI-3-1-30),
® BtEFEDOHEBERR

FROEE20mm, 30mm, 40mmic BT 3 HLEED
HBRIII0%EHRTH Y, EELERIRDON 2o

KI-3-1-27 FHEEE A—F—DBEVICIIRAFAROFECHT IRBEORE

| WY SEAEE A —h—

B HERE G~IRT—Y I~2R40m¥y A X
ARER1 1 X X
2 X Y
3 Y X
4 Y Y
B2 1 X* X
2 X* Y
3 Y* X
4 ¥* Y
& EARBHIERNIC I PRTEEMAS 268 LT\ 525, Fi3 & HEE

BEHI RS EEMEA S & .
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7> (EIM-3-1-31),
@ BTHEERBREGOHBERR

EFAmmY A X THEHEERE O HBRI L F~728E
B, WFhORRKICBW T BFHETOREH13~25%
Bohi, PR 7TEEORRCIIHREE L -EAFERIC X
> THEHEBEORERICEVR LN, FHRIEEDH
BTREFBRXOBFHEREERICZIR O 2P o7z
(FIM-3-1-32),

4) £ =

TR 7 EEORBRTEALERO HBFEIE o 72 X

OWFER L B o 2 Y HOTHHEARZ2GAT— V05
LE4mnE THRELLZER, WThoEEIIBWTY,
XA BOT AR 2 G L - XKoo BUEEOHBERRY
FICHRTEL 22 @@IRBD N, BEFE X -7 —
DBV EERONBICEET D Z L AERER I NI,
¥72, I RAF—VTXHE YHOBRAFAN ANELT
WBELERTY I A7-VHBRCXHoWRER 24
Lo UEAROBBEFEIE L, BEHL BBK
HLIRE 2 5 2 5 SR B LB O BICKE (5L T
W3 T EHSRE STz, (g BEEE)

RIM-3-1-28 FHEFE A—F—DEVIZIAEAFAROEEIIETIHBOHATHR

. SUERBASG REBIA~L R 40mY A X
K4 REREK AH B¥%  EHLRE BB @REEE THLE  ARR
”) (mm) (/) (mm) (%)
E 1* 1-1 6.19 600 12.3 .
AR 7.31 42 44,6 40. 3
1-2 6.19 600 12.3 :
2-1 6.19 600 12.3
7.31 42 43.9 43. 8
2-2 . 6.19 600 12.3
3-1 6.19 600 12.3
7.31 42 47.5 37.9
3-2 6.19 600 12,3
4~1 6.19 600 12.3
7.31 42 45.9 42.0
4-2 6.19 600 12.3 .
RER2 1-1 7.4 500 18.3 7.31 o7 43.9 89. 2
1-2 7.4 500 18.3 7.31 45,9 90. 8
2-1 7.4 500 18.3 7.31 44,8 83.6
) 27
2-2 7.4 500 18.3 7.31 43.4 88.0
3-1 7.4 500 18.6 7.31 97 49,8 85.6
3-2 7.4 500 18.6 7.31 48.1 80.6
4-1 7.4 " 500 18.6 7.31 o7 45,3 85.6
4—2> 7.4 500 18.6 ' 7.31 46,3 87.2

* FERPCIKEICELD B,

RM-3-1-29 FHEEE A—7— 0BV HEEFAROFEIE T 2RO T A LRI RCEELIIRG

£E20m¥A X (%)

2E30my 1A X (%)

| EZRAmYA X (%) -

RERX

EF ER RB=1/2 B>1/2 Bl E¥  BEs12 B>1/2 Bl

HE1” 1 84. 0 3.3 93.3 3.3 0 2.8 85.5 11.7 0
2 80.9 9.1  88.2 1.8 0.9 1.2 89.9 2.9 0

3 89.0 4.8  89.4 4.8 1.0 2.9 686  27.2 1.3

4 839 13.8  75.2 9.2 1.8 5.5  89.4 5.1 0-

ME2 1ol 93.2 18.6  76.1 5.3 o 2% 8.7 1.6 0
1-2 93.2 1.3 85.8 2.8 0 . 49 746 205 0

2-1 93.2 22.3 7.7 0 0 1305 .. 86.5 0 0

2-2 93.2 19.8  80.2 0 0 15.3 . 84.7 0 0

3-1 95.0 19.4  80.6 0 0. 31 953 23 0

3-2 95.0 9.9 90.1 0 0 1.3 86.8 . 11.9 0

4-1 95.0 25.8  74.2 0 0 162 - 838 0 0

4-2 95.0 36.0  64.0 0 0 2.3 . 185 0.8 0

* FERTCIAEICE LD B,
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RIM-3-1-30 FHEEE A—D—DBWVIZLS FEAEOREIET2RBOR 5 — 2 Rl BERR

=5

BT -V BIOHBRIR (%)

D (RAH)

MERX A (RAU+HERED) C (- M)
ER + + 2+ 3+ 1 2 "3 1 2
B 1 29.6 38.8 26. 6 5.0 0 12.9 1.4 65. 5 57. 6 3.6
2 53.7 35.6 8.8 1.9 0 3.8 0.6 13.8 35.0 7.5
3 31.2 31.2 21.3 14.2 2.1 29.8 13.5 74.5. 73,0 15.6
4 6.1 29,9 7.5 1.5 0 1.5 1.5 14,2 26,1 % 4.5
RER2 1-1 25.4  46.4 18.2 10.0 0 10.0 2.7 59.1 255 3.6
1-2 26.2 32.8 25,4 15.6 0 23,8 9.0 47. 5 63.1 - 4.1
2-1 65. 7 28.9 5.4 0 0 0 0 4.7 . 2L.5 4.0
2-2 59. 9 35,2 4.9 0 0 0 0 4.2 176 4.9
3-1 53. 6 '37.6 8.8 0 0 7.2 3.2 41.6 34 4 1.6
3-2 3.3 46.7 151 7.9 0 17.8 5.9 65. 1 467 0
4-1 76. 2 21.7 2.1 0 0 0 0 4.9 7.7 0
4-2 76.5 227 0.8 0 0 0 0 2.3 - 20.5 0

*  FERP CLAEICIY

RIM-3-1-31 FHEBEE X —FH—0BEI L ZREAROBEIET 2REBOH A R B AL EE D B BT

2E20mY 4 X (%)

2830mY A X (%)

£2R40mYA X (%)

R BB EH As1/2 B>1/2 Bk EH A=S1/2 B>1/2 Ak E¥ H=s1/2 B3>1/2 A

BRERL 1 82.1 0.9 0.9 16,0 825 0 0.8 16.7  89.0 0 0 11.0
2 84.5 0 0 15.4  89.1 0 0 109 92.0 0 0 8.0
3 87.0 0 1.0 12.0  90.4 2.9 Lo 53 86.8 0 0 13.2
4 80.0 0.8 1.7  19.5  84.4 5.5 0.9 9.2 87.8 . 00 12.2

a2 -1 79.5 3.4 4.3  12.8 885 2.7 0 8.8 93.8 ~.'A-47.“4 T18 0
-2 79.5 3.4 43 12.8 887 1.9 0 9.“4 91,0 ’1',:.‘6 ) 4.1 3.3 .
2-1 79.5 3.4 4.3  12.8 94.2° 1.0 0040 : ' 0 6.1
2-2 79.5 3.4 4.3  12.8 86. 1 0 o 0 9.0
3-1 820 5.0 0 13.0  81.6 0 1.9 0 4.7
32 820 50 0 130 8.1 0 0 467 8.6
41 820 5.0 0 130 887 0 Lé 0 6.6,
-2 82.0 5.0 0 130 880 1.0 2 08 6L
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RI-3-1-32 FREEE A= —DEWC L BEAAHOEBIET 2 REOTHE BEFEED IR
HTHERUREREEOHERR (%)

P PR MR WER
ERL 1 19.0 2.0
2 19.0 2.0
3 24.0 6.0
4 24.0 6.0
AER2 1-1 25.0 3.0
1-2 24.0 5.0
2-1 22.0 4.0
2~2 13,0 5.0
3-1 15,0 7.0
3-2 18.0 4.0
4-1 19.0 4.0
4-2 14.0 7.0




2 FITFIFT/-—TI)YXEEREEEDIEER T2RBILLZZAr-NOARBARRE (1B4Y
HZEDOEE (/REXLE) 1,000~3,000f8k/H) +AK (4[X), ELAFEDOIREE

N B # B4 AMRELY2.5%, EPA DA T 2 K@ik L 72 Ar-N
t I A DOFEWHARE CREAFRHIZEEZEEI S O % 1RBY Y200 B/BEET AKX (5K), AftsREL,

EEE L LTHWON, ERBICIEATREEFRL 25T K2WERT 2 EM-3-1-33),

VW3, BEAABOKREIREREICEIIZTEEIION ® @\mEHE

T, BMLERO BB IHS 2 L EY, BRE LR HERICIZ0.5n KM% 10V, ZAKEICGATF—Y

TEMOAL P2 ->THY, EAFHEOKRERFEDR D %2,5008 (5,0008/nf) A L7z, KiR%E18C

ELFLEL ENTWw3Y, RRBRCIIEEMITET T CHERT 2 X0 ICHRIR L, #kE%5~10EE/H & L,

B (&R18mm, GAT— V) 2 AW, REFEL Ar-N AERERHIE XA O HERETE 2 Fv 7z, BHEEE ORE

DOFGERILEE, B X CAr-NOSERIL (EPA, DHADHAL) ReZl % M -3-1-3417R L7z, Ar-N O 535{b1d DHA
PEERO BBIRIICE SR TEEICOWTHRE L, & EPA DBLIZIZ ST v ¥ oA (BAFE ¥ 3 T8
2 B & AL, EPADOADBILICIEYY VA 2T (20 L
© #EA TS 2L, @R20mmY 4 X TEHERBRR O

HRAIEEEEL TERTOL S A BALIVELL MW %5008 (1,000B/nd) $°o%5 (FLE#E) LT
TR v, /NEEERCTEE SN HE33, FB RAEL, &F40mnY 4 X I TRESRT L7z, R
£RI12.5mm OB R OFR2.5 7R Hv iz, 3R YA OSSR 2 EA L7z,

B E ToETIRF Y/ zun sy A (2,500~3,000 3) & B

FEnv/ml) #HEWCHREBILLZLEY LAY (HE0~ HEXIZ, P 84E6H1H~7H 8 HETH38HBAT
24), WHALE 7 0oL (YUt AF  BE7 74 272, &EF20mmY 4 X THOFEHKIRIZI8.5C (17.5
YEHEIHN, 2.0~2.50/n) EIALFAN OXT v ~19.7), pH¥8.15 (8.04~8.30) T& Y, £E20mm

2 A T5ml/n, BEFY ¥ I v TESD) & HWTHER 5 E£E0mmY 4 X F ToEHKIERIZ19.8C 19.7~
L L72 Ar-N (H#21~33) %#fEL 7, BEafE (A 21.5) THo77, BEIL2,000~6,0001x TH o720
Bh26~33) X EYHEZHOLDOERRE L THREEL O mEEER

726 ER20mmY 4 X, £F40mmI 4 XA0HFERLE
@ BBRRONRE M-3-1-35127R% L 720
SREAX IZAECEFIR & Ar-N OMEEERIC LY, BLAH EE20mmY 4 XAOEHEEE, 1 X4524.6mm, 2 X

BoiGiEE > AREY V5%, EPA & DHA T 2 Riffb #$22.9mm, 3 X #520.9mm, 4 X #%18.0mm, 5 X 7%
L7z Ar-N 0GR % 1 B4 ) 5044/ H B X 0200484 23.1mm'C, AEWEPE L BRGHE L 7- 4 KAMX iz b
/BETBR (1, 2KX), RAABORIEELAMFEY THRENFEDP - 72, EFE40mnY 1 XDFHEEE, 1
2.5%, EPA & DHA T 2 Ri#ft L7z Ar-N O E ~ 4 Xi344.3~45.7mmTIF L A EEIZ P 7225, 5
1R%EY200EA/HET 2K (3X), EPA & DHA Xi350.2mm & &b BIFTH Y, £R20mm¥ 4 XDERK

KI-3-1-33 FPESEE Ar-N LEAFAHOBELRICET2RBOBE

I T T S 1%
1 5.0 50 RS T5m + 248%[E) EPA & DHABRL
2 5.0 200 RTyiah 75mé + 24R%HE "
3 2.5 200 AV 75mé 245§ n
4 0 HEE RVRVEN Y 75mé  24RERE "
5 2.5 200 Vv AY 2.5 + 24B%H EPAD D3R4,
* X#t#FH

RIM-3-1-34 FHBHFEE Ar-N LRAHEOMREILEICET 2 RBEO B OWBRIERA ORE

HERX 7:00 9:00 11:00 13:00 15:00 16:30
1 [ esy:ors EA R AT [Rkey o oY BEEAfS ESEE, Ar-N
2 gy EEFR Ar-N B &gt B A fRE Ar-N
3 ELS Rt EAFIR AR Ar-N - Ar-N
4 Ar-N Ar-N Ar-N Ar—N - Ar—N
5 [y B & et EEER Ar-N - Ar-N
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T, EWEHEEMO 4 X5994.2% TROE L, BoR
BRIX(378.4~85.5% TH o 72, &F40mmY 1 X DAEFE
FITEHBRX L $60.9~66.5% TRE2EI L2577,
@ B{AEKOHEBERR

BALERRO HBRT % R IM-3-1-36127R L 72,

ER20mmY 4 AOKEEEBEAOHBERIZ 1R
19.0%, 2X%%36.5%, 3[X#%46.5%, 4 [X4%94.0%, 5
XA4%46.0%TH Y, Ar-N BHHREED 4 RAFRDEH» o
720 EEEFBOREEEIE L, Ar-N OBEESD 2
Xiz &EBIEFEARO MBEESMET § 2 @@ A S Nz,

ZRAmmY A AOFEBIEEBEOHBERIERX L D
ER20mmY A ZIZHTET L, Ar-N OFREEH )
XIHRTA %572 1 RCRBALERE41/200 1,
BIUREBMLOBEOMBER; ML, BLoESR
BETH-o77,

FHER20mmY 4 B L E&E40mmY 4 X CcHE(L
NE = Y RIOMBIRI 2 FKIM-3-1-37, FI-3-1-38125F
L72o £R20mm¥ A XD AERDIEHRIT 1 X H%7.5%,
2X#%60.0%, 3XA575.0%, 4 X4598.0% T, Ar-NH
MO A XA BDE L, Ar-NBHEESEL DR (R
EEROGIEERIE 1 KRS RVERZR L, 77,

C#f, DIOHBRRD 1 RPBRIEL, 4 RPEHE
Potz, BEAOMmY A XDATTHOA2+, A3+
KLU, ZOHEAFEZAZN1XA32.0%, 1.5%, 2
X#%13.5%, 0.5%, 3X4%.0%, 0.5%, 4[X#%11.0%,
0%, 5X4%12.5%, 0%&%Y), IREMLORTKRE %
ENRHALNT, TDLI B Sy —VHOBERTY
FAXWPKREL B L EHICRR E D BOEL
T HEMPA SN,

Ar-N {2 EPA DA% #{b L72 5 X & EPA & DHA %
AL L7z 3 KOeR20mmY 4 X CoEEEREEEKD S
BRI ENENL6.0%, 46.5%, BALEEEES1/20TF
DEEDOEEZIL53.0%, 52.0% 7%, KEREXL
Polz,

3) A1LEFEOHRRRT

ER20mmY A 2B 5 AILEEO HBHEIZ 1 X2
8.0%, 2X%%11.0%, 3[X#%14.0%, 4 [X7519.5%, 5
X4%10.0% & 7% D, Ar-NBEMRRMED 4 X WFRE) 28
RO, Ar-N OREERPZ T E, T -
FEEE DD 72 1T & BIVER O BB ST 2 A
Abhiz, 3XKESXOPLEROHERIIZhEHh
14.0%, 10.0%T& Y, Ar-N % EPA & DHA #ftL7:

RIM-3-1-35 FHBFE Ar-N LEAFBOBELRCET 2RBOAEER

PERBALA RERBR A ~2R20m A X £F20mY A A~2E40mH A X
R AR B FHLeE AR ERRE IHegR £RS$ AR IAERYE 4ABRRE ¥HeER 4£BR

(om) (mm) (%) (m) (%)
1 6.1 2, 500 12.5 6. 18 2,139 24.6 85.5 7.8 500 266 45.7 65. 4
2 6.1 2, 500 12,5 6.18 1,981 22.9 79.2 7.8 500 262 45.7 65.5
3 6.1 2, 500 12.5 6.18 1, 959 20.9 78. 4 7.8 500 266 44,3 66.5
4 6.1 2, 500 12.5 6. 18 2, 355 18.0 94,2 7.8 500 256 44. 8 64.0
5 6.1 2,500 12.5 6. 18 2,021 23.1 80.8 7.8 500 244 50. 2 60.9

* 2R20m YA X TH00R R BT

KIM-3-1-36 FE 84EE Ar-N LEATIEORELEICEYT 3

HERD A BB AR BRI

ER0mY 1 X (%)

LE30mY A X (%)

L2R40mY 1 X (%)

RRX

ER RB=s12 E>12 B EF B=12 B>1/2 B E#® B=1/2 B>1/2 B
1-1 22.0  67.0 9.0 2.0 .0 67.0 280 4.0 0 70.0  27.0 3.0
1-2 16.0  76.0 8.0 0 0 8.0 18.0 1.0 5.0 760 180 1.0
Ty 19.0 715 8.5 1.0 0.5 740 23.0 2.5 2.5 73.0 22.5 2.0
2-1 33.0  64.0 3.0 0 3.0 90.0 7.0 0 0 93.0 7.0 0
2-2 40.0  59.0 1.0 0 3.0 92.0 5.0 0 0 91.0 8.0 L0
¥¥ 365 6L5 2.0 0 3.0 9.0 6.0 0 0 92,0 7.5 0.5
3-1 41.0  §7.0 2.0 0 40  96.0 0 0 L0 970 2.0 0
3-2 52.0  47.0 10 0 10.0  86.0 4.0 0 0 98.0 2.0 0
Ly 46.5  52.0 1.5 0 7.0 9.0 2.0 0 0.5  97.5 2.0 0
4-1 93.0 7.0 0 0 r R R x 19.0  8LO 0 0
4-2 9.0 50 0 0 6.0 830 110 0 0 89.0 11,0 0
) 94.0 6.0 0 0 - - - - 9.5 850 5.5 0
5-1 48.0  61.0 1.0 0 L0 9.0 3.0 0 0 93,0 7.0 0
5-2 44,0 55.0 1.0 0 40 910 4.0 1.0 6.0  93.0 1.0 0
¥y 46.0  53.0 1.0 0 2.5  93.5 3.5 0.5 3.0 93.0 4,0 0
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3X A% EPA OATHL L7z 5 Kick~, BibE#EoHER
RPRLRPED 0 12,
@ BTHEEEEEOHBERR

ER40mnY 4 X TOFHEREBEEO BBRI L E
M-3-1-3927R L7z, FHEEREEEOBHARIT32.9~
39.5%THY, FREX L IKREREBEIALSN o7,
M ORAMAOHHRKIIS.8~11.5%, BHEOKAME
ROHBBERIZ21.6~26.9% &%), FAHIC S FRERX
BicE3A SN D o7,

4) £ =
SRORBFER»S GAF—Y (FH£E12.5mm)

DFEEE TR, BEEFABOREEZERL, Ar-NO
BEEESLTHILICL o TEE20mmY A XTHE
ILEERDOHERLBILOEAD L b IBREN S Z LT
EEENz, —7F, BEEOHBFEOBERIZL b &
BALEEO HBRESETHINT 2 EEEA SN, BILE
HOBBHFEL KT 38 5 RESEFBERO BHE 2
NS B EED AR TD AL NI, Ar-N O3
BALIC DWW TIZ EPA O ATHEIL L 72X (5[X) & EPA
B LU DHA Ot Mt 247 - 72K (3X) Tix, Bk
BEEOHBTRIRIICKE R EV AN Do/l Eh b,
DHA 7*BibLEFEOHRBICB I IZTTEEIIOWTIRHS

RI-3-1-37 FHBEE Ar-N LREFEHOBELRIZET 5HRBEOE 5 — VHIOHBRRIA (&R20mnY 1 X)

BUEAZ —RIDHBRRER (%)

RERK A (AU + Ry C (38 - WD) D (RHFE)
E# + + 2+ 3+ 1 2 - 3 1 2
1-1 46,0 17.0 19,0  16.0 2.0 21,0 220 7.0 33.0 28,0
1-2 49.0 160 21.0 1.0 3.0 200 250  80.0 26.0  19.0
B 47.6 16,5 20,0  13.5 2.5 20.5 235  75.5 29.5 23,5
2-1 56.0  19.0  17.0 6.0 2.0 7.0 120 63.0 28.0 21,0
2-2 64.0  19.0 12,0 5.0 0 5.0 8.0 58.0 15.0  1L.0
T 60.0  19.0  14.5 5.5 1.0 6.0 10,0 60.5 21.5  16.0

3-1 70.0 22,0 6.0 Lo 1.0 0.0 4,0 49.0 18.0 7.0
3-2 80.0 9.0 7.0 4.0 0 3.0 5.0 43.0 8.0 12.0

JeHy 75.0  15.5 6.5 2.5 0.5 1.5 4.5 46,0 18.0 9.5
4-1 96. 0 2.0 2.0 0 0 0 0 15.0 1.0 7.0

4-2 100 0 0 0 0 0 0 6.0 0 1.0

YHy 98.0 L0 1.0 0 0 0 0 10.5 0.5 4.0
5-1 61.0 150  20.0 4.0 0 6.0 8.0 49.0 5.0 1560
5-2 82.0 5.0 9.0 4.0 0 2.0 3.0 59. 0 15,0 150
R 71.5 10.0 14.5 4.0 0 4.0 5.5 54,0 15.0 15.0

RIM-3-1-38 FH8EE Ar-N LESFHOKHELRICETLHBROBL S — Y HOBBEKRT (&2F40mm¥ 1 X)

BALAZ—HIOHBRE (%)

RBREK A (R + {RERET) ¢ (8 - ) D (BHEER)

E# + + 2+ 3+ 1 2 3 1 2
1-1 1.0 26,0 22,0  39.0 3.0 49.0  46.0  96.0 96.0  47.0
1-2 22.0 13.0  40.0  25.0 0 44.0 29.0  93.0 95.0  30.0
¥y 16,0 19.5  31.0  32.0 1.5 46.5  37.5  94.5 95.5  38.5
2-1 25,0 360 29.0 10,0 0 280 180  89.0 93.0  19.0
2-2 16.0 21.0 450 170 1.0 26.0  23.0 850 94.0  25.0
i 20,5 285 37,0  13.5 0.5 27.0  20.5  87.0 93.5 220
3-1 35,0 420  20.0 3.0 0 15.0 8.0 80. 0 91.0 5.0
3-2 28.0 440  22.0 5.0 1.0 8.0 4.0 81.0 86. 0 6.0
Sy 31,5 43.0 210 4.0 0.5 1.5 6.0 80.5 88. 5 5.5
4-1 21,0 49.0  29.0 1.0 0 2.0 2.0 46.0 74.0 9.0
4-2 4.0 20,0 550  2L.0 0 83.0  33.0 - 90.0 97.0 5.0
5y 12.5 34.5 42,0 11.0 0 42.5 17.5 68.0 85. 5 7.0
5-1 27.0 330 240 160 0 18.0 160  80.0 95. 0 11.0
5-2 22.0  29.0  40.0 9.0 0 3.0 19.0  88.0 91.0  21.0
iy 245 3.0 320 125 0 5.6 17.5 84,0 93.0 16,0
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PIZTE Lol 204D HBLICB X i2T DHA

OEEY ToVTHERRB TP PICTE LD ol

5| A E

1) deBH, HEZRA, TIREE, EER. ATHREe
F A OEBEERBIT T 2 M T FR O BBz .
R RARERBST /S 5 111 29-35 (1985).

2) EREE—. eI AAOERMOKEREEICELIZ
THERE L AEHOEE. BARKEZEFE; 6006)
1 593-598 (1994).

3) Alisia Estevez and Akio Kanazawa Fatty Acid Com-
position of Neural Tissues of Normally Pigmented and
Unpigmented Juveniles of Japanese flounde Using
Rotifer and Avtemia Enriched in n-3 HUFA Fisheries
science ; 62(1) : 88-93 (1996).

e K2

3) EEEFHOKREENHE (AHEEEE)
N B 8

ANBENCHRAICG 2 2BEAFBOREELEZ 52
EXNELIBEENBMEROBRICB LITTE
oW THRE L7z,

2 B &

O #HEA

B I1L 200’ RC KM TFHLE6.9mm (HiES13) I

TTHAFTEITo 1278 (A7 —VMEKC 15%, D:
31%, E :64%) % Hw7,
@ BRROKRTE

BRI PRI2EEIHFBEEL CEB L -RBRT
FRLEAFAROREEZEEL LT, 201/38%
WETAX (1K), 2/3B28FTsK (2K) BIU
MEX L UCERI2ERE L REORATR 2 HREET X
(3X) DAFF3IRZFHFE L (FRIM-3-1-40),
Q@ WELHE ‘

FEKEE L REBRICo&0.5m kB 2 HT o %25
L, il 1 Hico&5,000B%2 AL, 2L TH
#525C 1 /824 1) 2, 500 B ICHEZ AR L, FH£LE20mn
OWMY BT ETRIOBWELMERL, £E20mnY 4 X
2o E&R4A0mmE TOHFHEITNERE %5002 /H &
L7z fERHI T 23, Ar-N, AR (B:U® B,
B2, 1%, 2%, (B) HIESER) 2#Hwi, %B, U
AT DOFREMALIZIE DHA EFBRRKIZOLS (Z—
N—HEryulLZ V12, (#) 79V TER) %, Ar-N
DFFHBILITIZHAL A 4V (DHAce, (BR) FU TV %
IVEERED) F\ o, MREEEIRIE Y A Y AT HER13~20,
Ar-N 2°H#515~30, EAFE D HER22~B ) BITETH
ETE L7z, 2B, TAVERET215~20581213 8
BFARPICHEKZOLS Erursvie, ) rol
TILHE) 25~10mRINL 72, BEAFHORENTHE
2270 & REXBAZARIH © H#E32E Ti31.5~2.7 ¢/TH/H D

RIM-3-1-39 FHBERE Ar-N LEAMABOBEILEICHET 2 BROFHEEREEEOMBERR

FFRE OMARHRRER (%)

RE@EER

RERX %) [EHE B
iy [ iy Bt

1-1 33.0 11.3 0 20.7 0
1-2 36.0 6.3 0 24.3 0
iy 34.5 8.8 0 22.5 0
2-1 42.0 12.8 0 29,2 0

C2-2 33.0 8.5 0 24.5 0
hs:} 37.5 10.7 0 26.9 0
3-1 41.0 12.5 0 25.0 0
3-2 38.0 10. 4 0 25,0 0
R3] 39.5 11.5 0 25.0 0
4-1 26.7 8.0 0 17.8 0
4-2 39.0 1.8 0 25. 4 0
iy 32.9 9.9 0 21.6 0
5-1 37.0 10.2 0 25.0 0

- 5-2 39.0 12,2 0 22.8 0
R3] 38.0 11.2 0 23.9 0

RIM-3-1-40 FRL134EE

REFHOREROEECHT s RBOBRE

RERX EAFRPOKRER #E
1 FRRI2EERROL/3EEHRE
2 FRL12FEERBR D2/ 3 B 240 HE
3 TRk 2EERBROD3/3RERE X
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HET1HIZ8 ~15HEZ3 ) THREEEIT- 72, H#E33LL
e O REREA P 1k Bk 0 F 12 ERBROMRA D KE
LAREEEB DT — 5 ICEDWTEH LAREEIC Lo
THEE24T o7 (KIM-3-1-1), %3, REAEEXIZ1H
SOBEAEFR % 1 XAEFR 7 B2 5 108 T TORBHIC
2~ 4 [, 2XIFRT7EL,SFR BT TORMEIC
4~ 8, 3XHTHIT7EEDSFHS BT CORBTT
6 ~ 2@ TIT o 720
3) #& B
O RELERE
FHEE0mm T TCOFAF REAFEHOREEIRKD
v 3 XATHM48 CFH £ E19.3~19.4mm, EFRR
81.4~87.8% TM W BT 7, —F, WHBHELI 2 (RE
L7z 1 K& 2 RTIRAFIREICE 2100 TOMNYER
DREPRBRDOOLND LIk oll20H, FHEED
20mmiET AENCHLD 1T 7. ZnEhofERKE
2 XA HE49 T Y 51 CHFBH&RE17.6~17.7mm, &
7%364.0~66.8% T, 1 XATHWS0TE Y BT TEEE
E7%16.0~16.4mm, AFRFEDT76.0~87.2% TdH o 72,
FORIEFERELITV, FHEEOmnE TCOHF %
B L7 FHERIOMnTE TOFAEFTTD 3 XOEES
FLR L, FHLE39.9~40.4mm, EFERI3.8~94.2%
THEGICHT 2R T Lz, =%, 1K, 2XTRES

P wEEES 0008/ nf

BRI ORI EN DR WRIE EREIER, SEREICI
REVEEDBE A\ E/NMER OB RBO 5N B X 9
o, ZOKE1IXIHBIOTEHLEES.7~
41.2mmiZE L, H%FE56.4~70.8% T, 2 XATH#S0
TEHEEL0.5~41.6mmlE L, EEE74.0~92.2%
THolzo FHEEIAOMmIZET S I TOHEEH HE
131X T25HM, 2K TISHETH o7z (FRI-3-1-41,
MM-3-1-2),

@ EB{tEEOHBERR

2R20mmY 1 X BEEOHRBEEIRLIE» 720
2 1XT, By — U HloBBERTIZAT T2+ L3+
BENEN29.5%, 32.5% % 5072, RNT 2 X T32.0%
£20.5%, 3 X T20.0%B X U13.0%Th o7 77, CEB
TH 1 X THIZC2A5F528.5% Th o 72 (FM-3-1-42) ,
£R40mmY 1 X £E20mmY 4 X TE/LEEO BIE
BREPo 1 RICMAT, 2RTHELRY, A2+ &
A3+ DAFT1X7%98.0%, 2X4%92.0% T, 3Xi
73.5%THholzo—H, CETH CLlOFHIT 1 X45100%,
2 [X4994.0%, 3RX4989.5%Th o7z, 72, C3IE%
ABRIX T99.5~100%, DITHDITIR, 2K EHF
¥T100%, 3X0%88.0% THo7z, T/, D2TIRXA
F3568.0%, 2XH%56.5%, 3XA42.0%Thorr (E
M-3-1-43, EEIM-3-1-2),

IS, 0008 nd

» &
» <€

14 p¢

R ®

(=)

O = N WA S D ©
P—————

2 X20mn4( XCHENE

o —— —

-
-
-
-------
-
-
- -
-
-

-\
—'- .
//,_—-" ‘} ........... -
T 2820m4 4 XTIRY BT

— R

13 14 15 16-17 18 19 20 20 21 22 23 24 25 26 27 28 29 0 31 32 33 34 35 36 37 38 39 40
Ty 2R
——2/3REEE

(mm)
=== 13RRER

FI-3-1-1 FRIBEE REFABOKREROEECHT»HBORAMAEOBRINEORE

RM-3-1-41 FHIMEE BEAFEHOREZEOEBICHEHTARBOATESR

AERBRA RERBAA~2F20mY 1 X 2R20mmH A A~2F40mn P+ X
RREK AH NERE FHLeE AE FHLeRE £RBEK 4£Bs AR AR THLEE ABRE £B%

(B) (mm) (mm) (B) (%) (B) (nm) () (%)
1-1 5.12 2,500 14.6 5.29 16. 4 1, 900 76.0 7.8 500 39.7 354 70. 8
1-2 5.12 2,500 14.7 5.29 16.0 2,179 87.2 7.8 500 41.2 282 56. 4
2-1 5.12 2,500 14.8 5. 28 17.6 1,670 66.8 6.28 500 41.6 461 92.2
2-2 5.12 2,500 14.8 5.28 17.7 1, 600 64.0 6.28 500 40.5 370 74. 0
3-1 5.12 2,500 15.2 5.27 19. 4 2,194 87.8 6.13 500 39.9 469 93.8
3-2 5.12 2,500 15.0 5.27 19.3 2,036 81. 4 6.13 500 40. 4 471 94.2

* 2R20mY A X T500R, /I AEHE LR
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® AtEHEOHEIRRT
FHERX & b BLERO BBERIT eI, HEK
PR BEP 272012 D5.3% Th 77, MORKERK
DHHEIZL.3~3.4%Th Y, RBXETIIEE2EZ
BOSNEdo7 (FM-3-1-44),
@ BEHEBEBEGOHBERR
FHEREEAOBBARIRLEP 72013 1-2KD

45 p
iy
3 b

g30-

2 p

REmMmE (3B3E8)

65.0% THh o7z, SEEOFHFEEBEOHEERIIL
BRI, FHTIRXA9.5%, 2XH%6.0%, 3 XA
34.5% THo72 (FM-3-1-45),
4) £ =

SEORBRTIINBR %80, RBREXek cELEK
OHBAENE R 72, FICFEHLE0mmY 4 X THE
O HHESE L, BTEBLIGEWEASSHERD

SRR 2/3RBM 1/3R4R X

"

15 20 25 30 35 40 45

50

55 60 686 70 5 80 85 90

—— 1R A2 A= 251 22 3 —e— 32K

M-3-1-2 FHRI3EE REFAHOKREENTERICETIHROSRBRRORE

RIM-3-1-42 PRIEE BEAABOREEOEEICHET 2 RBROBLEADBBRE (£FE20mmY 1 X)

RILBEEOHBERR (%)

B FZ —RIOHBARE (%)

RERE A (B +fiein) C (EHM#R) D (RAHIER)
E® Bs12 B>1/2 2t

E® + + 2+ 3+ 1 2 3 1 2
1-1 0 24.0 76.0 0 0 6.0 310 29.0 34.0 0 27,0 100 100 41.0
1-2 2.0 28,0 68.0 2.0 2.0 13.0 24.0 30.0 31.0 0 30.0 96.0 98.0 35.0
g 1.0 26.0 72.0 1.0 1.0 9.6 27.5 29.5 32.5 0 28.5 97.5 99.0 38.0
2-1 0 44.0 52.0 4.0 0 25.0 30.0 26.0 19.0 0 20.0 90.0 100 25.0
2-2 4.0 68.0 28.0 0 4.0 15.0 210 38.0 22.0 0 10.0 95.0 96.0 28.0
ry 2.0 56.0 40.0 2.0 2.0 20.0 25.5 32.0 20.5 0 15.0 92.5 98.0 26.5
3-1 6.0 62.0 32.0 0 6.0 37.0 31.0 15.0 1.0 Q 4.0 82.0 94.0 3.0
3-2 14,0 66.0 20.0 0 14.0 210 25.0 25.0 15.0 0 5.0 71.0 86.0 27.0
pa:>) 10. 0 64.0 26.0 0 10.0 29.0 28.0 20.0 13.0 0 4.5 76.5 90.0 29.0

RIM-3-1-43 FRISEE EEFAHOBEEORECHET 2R B0 EEED HBRE (£F40mnY 1 X)

RGO HERER (%)

Ry —VHIOMBERE (%)

HRERX X Bsyz Bouz B A (B +fspim) C (EHEER) D (B

EH + + 2+ 3+ 1 2 3 1 2
1-1 0 0 88.0 12,0 0 0 0 53.0  41.0 100 100 100 100 72.0
1-2 0 8.0 84.0 8.0 0 0 40 8.0 16.0 100 85.0 100 100 64.0
23] 0 4.0 86.0 10.0 0 0 2.0 69.5 285 100 92,5 100 100 68.0
2-1 0 15.0 74.0 1.0 0 0 8.0 640 280 92.0 72.0  99.0 100 36.0
2-2 0 8.0 68.0 24.0 0 0 80 320 60.0 96.0  88.0 100 100 77.0
iy 0 1.5 71.0 17.5 0 0 8.0  48.0 44.0 94.0  80.0  99.5 100 56. 5
3-1 0 28.0 68.0 4.0 0 7.0 230 59.0 11.0 87.0  52.0 100 92.0 36,0
3-2 0 24.0 68.0 8.0 0 80 150 69.0 8.0 92.0 56,0  99.0 84.0 48,0
p35) 0 26.0 68.0 6.0 0 7.5 19.0 640 9.5 89.5 54,0  99.5 88.0  42.0
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ERI-3-1-2 PHRI2EE EESBOEHEEOZEICMET 5B BMEROBIRI (£F40mnt 1 X)

RIM-3-1-44 FRRISEE REFAHOHREROLEIZHET 55RO BLEED B BRI

e

REE R BALEGE D HERA (%)

e (%) E# g=s1/2 B>1/2 =114
1-1 2.2 97.8 2.2 0 0
1-2 5.3 94.7 4.4 0.9 0
i 3.8 96. 3 3.3 0.4 0
2-1 3.1 96.9 2.3 0.8 0
2-2 L8 98.7 1.3 0 0

i 2.2 97.8 1.8 0.4 0
3-1 3.4 96.6 3.4 0 0
3-2 3.1 96.9 2.3 0.8 0
3 3.2 96.8 2.8 0.4 0

RI-3-1-45 PRIEE REAFABORERORBEIIHET 2 H{BROFHEE REE Ko HILRR

Rk TR R E OMABIHBRRE (%)
—— (%) we B TA+ Bl
1-1 34.0 26.0 21.0 13.0
1-2 65.0 51.0 33.0 19.0
iy 49.5 38.5 27.0 16.0
2-1 52,0 46.0 19.0 13.0
2-2 40.0 32.0 17.0 9.0
Tty 46.0 39.0 18.0 11.0
3-1 34.0 26.0 14.0 6.0
3-2 35.0 3.0 15.0 11.0
¥y 34.5 28,5 14.5 8.5
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2-1 L& lmYA X 526 28 110 (8.4~12.3) 4 2 94 2FFRI04%Y 18.9 9.8
2-2 " " i 1.1 (8.6~12.7) 6 0 88 6 " 9.9
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7-1 Bkia L - - - - - - - - - - ~ - -

7-2 " - - - - - - ~ - - - - - -
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FHEFREEEROBBRT 2R D-3-1-521257R L7z,
FRBX 0 REBAHIRIZA0~55% T, SREBEX I3
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KHEBAERDP S, FHLEIMmD S FHLE20mm (E
~IRA7—=7) OBMICHREICE>THLZARNLALE
LB & OBEM IR Sh e d o7z, T 7-BHLEE
BLUFHBEOREBEOHI L OREMD D Sz
Pole 4%, E5ICA ML ABEREL TELEED
HBEICBLIZTEEL X M ABE L OENE &R
BUERSBEEL LN,

[FErR13EE])

1 B &

FHI24EE T » 72 2 F9~20mm¥ 4 X % Fv 7z 2 B
BOHEEAR M L AFEBEGOBBICE LT HEIRE
WoNsdrol, 22T, ARERTIXE 51088 %54

RID-3-1-47 FRI2EE B%A L AOBEICET HBROMEEE

BB RRFELED 5 2F20mmH A X 2E20mY A X~2E40m¥ A X
BRE A NEBEEK THLE AH £F& (mn) ERP AR wERE" 2R (m) ERR
(B) (mm) S8y (%EH) (%) (B) 3y (§EFE) (%)
1-1 5.17 1, 000 8.6 6.11  19.4 (15.2~22,8) 76.2 7.2 500 38.2 (28.3~48.8) 73.3
1-2 5,17 1, 000 8.6 6.11  18.8 (15.2~21.9) 78.6
Sy 19.1 7.4 38.2 73.3
2-1 5.17 1, 000 8.6 6.11  18.8 (12.9~22.0) 75.9 7.2 500  38.7 (30.4~49,5) 76.3
2-2 5.17 1, 000 8.6 6.11  18.4 (15.2~23.7) 76,1
T 18.6 76.0 38.7 76.3
3-1 5.17 1, 000 8.6 6.11  18.9 (14.5~23.6) 76.7 7.2 500 39.3 (31.3~49.2) 70.8
3-2 5.17 1, 000 8.6 6.11  18.8 (14.4~23.0) 71.9
|y 18.8 74.3 39,3 70.8
4-1 5.17 1, 000 8.6 6.11  19.0 (14.0~23,5) 73.4 7.2 500 39.6 (29.3~50.3) 72.3
4-2 5.17 1,000 8.6 6.11  19.4 (13.1~22.9) 68.0
P 19.2 70.7 39.6 72.3
5-1 5.17 1,000 8.6 6.11  19.5 (16.3~22.9) 68.8 7.2 -500 38.6 (29.8~49,2) 73.8
5-2 5.17 1, 000 8.6 6.11 19.5 (16.0~22.8 714
£ ‘ 19.5 70,1 38.6 73.8
6-1 5.17 1, 000 8.6 6.11 177 (14.0~20.7) 83.1 7.2 500 40.0 (31.2~51.2) 73.5
6-2 . 5.17 1, 000 8.6 6.11  18.4 (14.4~21.5) 79.1
Ty 18.1 81.1 40.0. 73.5
7-1 5.17 1, 000 8.6 6.11 18.9 (14.1~23.3) 75.1 7.2 500 38.6 (30.1~55.3) 86.5
7-2 5.17 1, 000 8.6 6.11 20,0 (17.7~22.9) . 83.8
1y 19.1 79.5 38.6 86.5

- RERBRAA~2R20m Y 4 X CIIIRRE TL00 £ AMIE 2 A, £E20mY - X~LB40m¥ A X THO. Sri7Ail1E 2 /M

- 2F20mn A X T500R2, I AT E &

79



RI-3-1-48 FRI2EE #EX b L 2AORZBICHET 5RO T 1 X5 BILEMARO BBIRER

e £E20mHt 4 X (%) £2R40my 14 X (%)
EH Bs1/2 B>1/2 Bk E¥ B<1/2  B>1/2 24k
1-1 56.0 44.0 0 0
60. 0 40.0 0 0
1-2 64.0 36.0 0 0
iy 60. 0 40.0 0 0 60. 0 40.0 0 0
2-1 64.0 36.0 0 0 )
64,0 36.0 0 0
2-2 74.0 26.0 0 0
iy 69.0 31.0 "0 0 64.0 36.0 0 0
3-1 66. 0 34.0 0 0
56. 0 44,0 0 0
3-2 66. 0 34,0 0 0
ry 66.0 34.0 0 0 56. 0 44.0 0 0
4-1 70.0 30.0 0 0
58. 0 42.0 0 0
4-2 82.0 18.0 0 0
Ty 76.0 24.0 0 0 58.0. 42.0 0 0
5-1 68. 0 32.0 0 0 )
52.0 48.0 0 0
5-2 60. 0 40.0 0 0 )
Ty 64.0 36.0 0 0 52.0 48.0 0 0
6-1 66. 0 34.0 0 0
60. 0 40.0 0 0
6-2 66. 0 34,0 0 0
&) 66. 0 34.0 0 0 60. 0 40.0 0 0
7-1 82,0 18.0 0 0
51.0 49.0 0 0
7-2 76.0 24.0 0 0
¥ 60.0 40.0 0 0 51.0 49,0 0 0

RIM-3-1-49 FRI2EE 8% L AORBIBETLHBROR(L/ Sy — Y HIOBIRI (£K20mm)

B —BIOHBIRGT (%)

RREX A (B + feErds) C (88 - faip) D (BIRER)
E# + + 2+ 3+ 1 2 3 1 2

1-1 56.0 4.0 0 0 0 0 0 20.0 0 0
1-2 64,0 16,0 4.0 16.0 0 2.0 0 14.0 8.0 8.0
R3] 48.0 42.0 2.0 8.0 - 0 1.0 0 17.0 4,0 4.0
2-1 64,0 36.0 0 0 0 0 0 14.0 0 0
2-2 74.0 26.0 0 0 0 0 0 12.0 0 0
iy 46.0 54,0 0 0 0 0 0 13.0 0 0
3-1 66.0 30.0 0 4.0 0 0 0 16,0 2.0 2.0
3-2 66. 0 26. 0 0 4.0 4.0 2.0 2.0 14.0 4.0 4.0
3} 50. 0 44.0 0 4.0 2.0 1.0 1.0 15.0 3.0 3.0
4-1 70.0 30,0 0 0 0 0 0 20.0 0 0
4-2 82.0 14.0 4.0 0 0 0 0 20.0 0 0
Rva:3) 72.0 26. 0 2.0 0 0 0 0 20,0 0 0
5-1 68.0 32,0 0 0 0 0 0 24.0 0 0
5-2 60. 0 36.0 0 4,0 0 2.0 0 20.0 0 0
Wy 58. 0 40.0 0 2.0 0 1.0 0 22.0 0 0
6-1 66. 0 34.0 0 0 0 0 0 18.0 0 0
6-2 66.0  26.0 0 8.0 0 0 0 14.0 0 0
Iy 52.0 44.0 0 4.0 0 0 0 16.0 0 0
7-1 82.0 18.0 0 0 0 2.0 0 14.0 0 0
7-2 76.0  24.0 0 0 0 0 0 18.0 0 0
Ty 76.0 24.0 0 0 0 1.0 0 16.0 0 0




RIM-3-1-50 “PRI2EE W% L AOPBEICET 5 HEBROB(L/ 5 — Y HORBRIL (£K40mm)

Bl g —UBIOHBERR (%)

MRERX A (AR AERET) ' c (%8 - }9%K) D (BIFER)
Ex + + 2+ 3+ 1 2 3 1 2
1 60.0 - 38.0 2.0 0 0 2.0 2.0 32,0 14.0 0
2 66.0  30.0 4.0 0 0 6.0 20  26.0 18.0 0
3 64.0  22.0  14.0 0 0 2.0 0.0 32.0 14.0 0
4 54.0  34.0 12,0 0 0 40 20 220 28.0 0
5 52.0  42.0 6.0 0 0 8.0 40 280 26.0 2.0
6 60.0 320 8.0 0 0 40 20 240 240 2.0
7 5.0 34.0  15.0 0 0 5.0 L0 3.0 190 3.0

FM-3-1-51 FRI2EE #ER P L AOEEICHT 2 RO BLERO BERKRT

. BE@EHR BAEBE GO HBERET (%)

HRE % A<z B>z At
1-1 1.0 99.0 0 1.0 0
1-2 0 100 0 0 0

iy 0.5 99.5 0 0.5 0
2-1 3.0 97.0 3.0 0 0
2-2 0 100 0 0 0
Ty 1.5 98.5 1.5 0 0
3~1 0 100 0 0 0
3-2. 0 100 0 0 0
£y 0 100 0 0 0
4-1 0 100 0 0 0
4-2 3.0 97.0 3.0 0 0
bt 1.5 98.5 1.5 0 0
5-1 3.0 97.0 3.0 0 0
5-2 0 100 0 0 0
Y8y 1.5 98.5 1.5 0 0
6~1 1.0 99,0 1.0 0 0
6-2 3.0 97.0 3.0 0 0
Ty 2.0 98.0 2.0 0 0
7-1 2.0 980 2.0 0 0
7-2 1.0 99.0 0 1.0 0
bedty 1.5 98.5 1.0 0.5 0

RIM-3-1-52 FII2FEE EWEA L 2AOEEICET 5 HROFHFEEEEO BBRN

FHERRE OBMAIHERR (%)

s
wBE ‘ifzf% e Rt

PN Wi N T
1 53.0 14.0 4,0 40.0 13.0
2 41. 0 7.0 3.0 33.0 6.0
3 55.0 15.0 9.0 35.0 11.0
4 47.0 18.0 2.0 30.0 3.0
5 43,0 14.0 2.0 35.0 2.0
6 40.0 15.0 2.0 25.0 2.0
7 48.0 18.0 4.0 38.0 4,0
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6.5~14¢ % BEREESRT 1 B 6 B2V THREEL 72,
3) & B

ER 1 ORERIIMIIZ 6 H15HA 5 7 B17H £ T?»33H
M, SBR2 OB 6 A29A 758 A1 HETH34
HETH o7z, MR THROZXOKEBEKES L N2
VT VIR & RI-3-1-54, M-3-1-55127R L77,

HER1 D1~ 6 XOEREEOKIRIZ20.4~20.6C, &
RAE 72 7 Xid15.2~17.1C, RER2 D 9 ~10K 0
EREOIKIRIZ21.1~23.7C L 2 Y, BEPICEBE KR
DB A SN b 572, 7 RIMEBAEROHET KD
FEORD, LRENEER L2, BERTEO pH 12
6.657.6DHPFAICH Y, BATE L BRI AL

FRM-3-1-53 FRIEE #WiERA ML AOEEICHETLIRBORE

HRA k&l
Ky RABRRK EHeER EBE¥ AR K& e wE
(mm) (2) (W) (FR/ui)
PRERL 1 16.2 1, 000 6.15 10 2.0 10
2 16.2 2, 000 ] 10 2.0 20
3 16.2 3, 000 n 10 2.0 30
4 16.2 1, 000 " 10 4.0 10
5 16.2 2, 000 " 10 4.0 20
6 16.2 3, 000 n 10 4.0 30
7 16.2 3, 000 6.18 10 4.0 30
8 16.2 700 - - - -
HBR2 9 16.2 1, 000 6. 29 10 6.0 10
10 16.2 2, 000 n 10 6.0 20
11 16.2 3, 000 n 10 6.0 30
12 16.2 700 - - - -

* RBRITIVMNEFERE, RBTIHALBFEBEORALHEA
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TETT2EMICH o7, TVESTEEZIOND
11.2mg/ ¢ DERICH Y, WATELWMELRBL TH
5 OREEFENIC B L TRIVWEE R L 72,

HER 1 TIE EOR S Bk OB IV IV F UL
BED AT AENNA SN, IAFEN BV 6 XX
o 4, 5 RICHATHEIRBE 2 FEEH L MERTRO
4 IFEBRICEWEZ R L7z, RBR 2 OBMBERTROMED
WMREMLVBWELRL, BETECHALTE 22
A A S Tz, B T HR24R M B 10X & TOR D
RERT L EIZE CAEIET Lz,

B 1 OB T 24 B OFTEIFL.0~3.3% DF
Fchy, BRIz ALALRED o7,
HEr 2 Tit, 9X9%2.3%, 10X 5518.4%, 11X 4%35.4%
&Y, WEBEIEVRIEEBESKE o,

BRERX 0 FEH I b 0 FIkIRIX22.7~25.0C, F
¥R 13246 ~955 1x T 277,

O BREER

FBEROMEL RIM-3-1-561277R L7z,

RRL1OBBETHOEXROFHEEIX33.9~
38.7mm & % ) KICEARE 2 23 2 b o 72, HEFRFILH
BHICHE L2 8K DI18.6% % B &44.4~61.0% DHiH
hh, REICEERZZEE R o72,

RER 2 OB TROFHEREII37.5~40. lmm & 7
D REICHB 22 2o 77, RBRRTEOAEBRL,
12IX (97.3%) > 9 X (42.7%) 10X (22.7%) > 11K
(12.7%) DOMECEVWEERRL 72, Bt L XK OERE
PAERX X L, 8% L ROBCREXBEI S
X3 EEFRRIMMEL o7,

@ EBILBEHFEOHBEIRR

RER 1 TREBMEEOBEARI 2 FEM-3-1-5712R L
720 BALEREE AL/ 2D T OMfEO BHRITEE20mm Y
4 XC12~21%, EF40mm¥ A X T1~12% %R L7z,
BRIEVCEAADESITEA, KEOEITKE 2 B1E
MABHSNIZA, WTFhO¥ A XTh, APLAZ52
eRBRX O BVERERFESTRX X VFICKE RS
L7 <, EMREE, WA & BIERR R
EDBEMED RSN o T2,

£F20, BL0mmY 1 X THEN Y -V FloH
HRN 2 FEM-3-1-58, M-3-1-59IRL77, EDF A X
T, RBXEICEEE/ Y — VBB EIAS
Nzro7z,

HE 2 TREE20mmY 4 X Tid, BILEREEE1/20)
TOBEEOHERE, 9XA474.0%, 10X272.0%, 11
XA%58.0%, xtEEXA%46.0% &%), MEBEIE VL

KIM-3-1-54 FRISEE HER L AOBEICET 2 HROBEK THOREERE & W% H O ERKIT.

KR A TREOKE BT
K& BRBRE  (BHAR~& TH) pH DO TrE=7 UEMgORER
(°C) (me/ 4) (mg/ 4) (%)
RERL 1 20, 4~20.6 7.61 26.0 0.0 1.6
2 n 7.29 24.7 0.0 2.6
3 " 7.03 20,8 0.3 3.3
4 ” 7. 45 24,8 0.0 1.3
5 " 7.32 26. 0 0.8 2.4
6 /] 6. 94 22.4 9.2 2.1
7 15.2~17.1 6.86 26.3 3.8 1.0
8 - - - - 0.1
RE2 9 21.1~22.9 7.27 7.4 0.0 2.3
10 21.1~23.1 6.85 12,3 7.3 18.4
11 21,1~23.7 6. 60 9.7 11.2 35.4
12 - - - - -
RIM-3-1-55 FHIEE EEA L AOBEIET 2 RBROZRBRE O IV F U VIEBEOH#E
aVF S NBREORREL (hg/g)
X4 BRERX ORFfEI % LS TEES 2RI Ll BRFEI 1% EI%AE T 24RERA
(BALARE) (k) () (&6 TR (R TH) (8RH)
RER1 4 7.4+2.6, n=5 6.5%1.4, n=5 12.4%6.6, n=4 - 2.2%1.1, n=4
’ 5 3.0£1.0, n=5 4,.1%+1.2, n=4 3.8%1.4, n=5 7.6+3.4, n=4 - 3.6%2.4, n=4
6 7.5%2.4, n=5 12.2%3.0, n=4 18.6%4. 0, nv=5 - 1.3%0.5, n=5
_Er2 9 - - - 2.4%1.4, n=4 0.4%+0.2, n=4
10 0.6%0.2, n=5 - - - 3.8%+0.5, n=4 0.1%£0.1, '‘n=5
11 - - - 6.4%1.3, n=4 0.6+0.4, n=4

INF Y NVREORERESINSOEE (BLZ0.06gUT) HI~4EFEEEbETITo =
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R OMEAMEA o 7275, Bk L edo 2 BRIZE 512
WEEIR L7z, £F40mmY A X Ti311X 2576.2%, 10
X2%65.0%, 9[X4%59.0%, 12K2529.0% &7, &8
20mm¥ A X & iEHIC, METEIME 9 ROMEHME L,
MHRXIE S 5 IBEWERZ R L7,

ER208 X T40mmy 1 XD B 3y — v Hlo B
A EM-3-1-58, RIM-3-1-5912R L7 £E20mmB
L TOmmY 1 ATCOWFTh DBy — VB HEIR
RZBNTH, FREOBILOEAIEH o 70
® A{tE®OHBERR

£E20mmY 4 X2 BT 2 B bk BE= 1T ER 1
H0~1%, RER2 H1~4% &%, WRERE b BIL@EK
DHEBRIEL, RBRREOZED Abhzd o7,

@ BTHEEREGOHEIRR

ER40mmY 4 X2 BI) 5 HHEF REBEO HBURT
ZRIM-3-1-601T/R L7z, EBR 1 TREMEERELKD
HIRFEA96~100% L EF I E DI o720 BHOES DTS
~90%, BREBIREE¥HIU8~T3% %R L7-75, KEC
B 2R AL N2 o7z, RER2 THREBRX 0OREHE

HOHBERIZ66~72% DHBEICH - 72, BHEOTAMEME
DHBLAB8~63% TH - 120 HEREFICE I A SN0
272,
4) # =

AT, AMVADIEL LT, aVvFVILEH
T L7AS, M VT VIR T B5E R R DB I fE v
WL, AEABEICHEILTRE 2B EMEA
b7z, SO EPHLLTAMFRTBMETDODAIL A%
ZFTVLWEEMAIREE N, Lo L, FREFRLOX
MU ARMA-EE OB UEFORBICEIZRRD SN
T, AEOWMEICL B AN LVARE (BE, BE) ik
BALEEOBBIRIUIIERE L 2w 2 LA E 2 5z,
KHABROHERED A b L v — 123 EE 217 BoN
YR YR EW s RERL, BETOBEORE), EA
M, 72 =7 RAOMBOBEIC X 5 /KEE(E
BT NIz, SWREES 2 254, ihavs v
RERRIE 2 - EBAICHEML, MO (3B
BE) WETI2EmPH 25 (Exk REE) 25, KB
1 CIEEBALE 4 BRI B p avF VOVIBE R KIS

RIM-3-1-56 TFRIEE Bt P AOFEECETIRBOAEHE

RERBALS RERBA~EE0mY « X
X4y  BERE AEB IRERE FHLE A8 ek 4ARREEK  ERER
(B) (mm) (mm) (B) (%)
B 1 6.15 700 16.2 7.17 37.0 260 61.0
2 " " 16.2 " 37.3 214 49.8
3 " n 16.2 ] 36.6 129 55.3
4 ” " 16.2 " 37.6 205 48.0
5 " " 16.2 " 36.6 217 51,2
6 n " 16.2 " 33.9 254 59. 2
7 " " 16.2 " 34.0 187 44. 4
8 6.16 n 16.2 n 38,7 80 18.6
RER2 9 6.29 " 16.2 7.27 40.1 188 42.7
10 " " 16.2 " 37.5 99 22,7
11 " n 16. 2 n 37.7 65 12.7
12 " n 16.2 8.1 39.1 214 97.3
RIM-3-1-57 FRIBEE WER ML XOBBICET 2 REROY 1 X0 B LE L BLR R
- 0, ~ 0,
K BB _ £E20mYA X (%) _ 2E40mY A X (%)
E® B=1/2 B>1/2 B EE B=s12 B>12 B
HER1 1 0 14.0 74.0 12.0 0 5.0 52.0 43.0
2 0 13.0 72.0 15.0 0 4.0 61.0 35.0
3 0 21.0 68.0 11,0 0 9.0 61.0 30. 0
4 0 13.0 63. 0 24,0 0 6.0 63.0 31.0
5 0 14.0 73.0 13.0 0 4.0 66. 0 30.0
6 0 12.0 78.0 10.0 0 8.0 51.0 41.0
7 0 15.0 73.0 12.0 0 12.0 35.0 53.0
8 0 13.0 64.0 23.0 0 1.3 55. 1 43,6
RER2 9 0 74.0 23.0 3.0 0 59,0 39.0 2.0
10 1.0 71.0 27.0 1.0 1.0, 64,0 33.0 2.0
11 1.0 58.0 37.0 4.0 0 76. 2 23.8 0
12 0 46. 0 33.0 21.0 0 29.0 38,0 33.0
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FM-3-1-58 FRISEE @k b L AOEECHT 5RBROB/ 5 — VHIOBBRIE (&R20mmY A X)

Bl ¥ — U BIOHBERE (%)

Ko REBREK A (AU +{EEER) C (% - W) D (BIRHER)
E# + + 2+ 3+ 1 2 3 1 2

AER1 1 0 0 10.0 56, 0 34.0 60.0 98.0 99,0 99. 0 98.0

2 0 0 9.0 68.0  23.0 65.0 100 100 100 99.0

3 0 1.0 14.0 650  20.0 46.0  98.0  99.0 99.0 99.0

4 0 1.0 8.0 60,0  3L.0 56.0  99.0 100 99.0  99.0

5 0 1.0 6.0 7.0 22.0 56.0  99.0  99.0 99.0  99.0

6 0 0 7.0 74.0 19.0 47.0 100 100 100 99.0

7 0 1.0 100 620 27.0 610 980  99.0 99.0  99.0

8 0 0 9.0 62.0  29.0 60.0  99.0  99.0 100 100

RER2 9 1.0 1.0 63.0  20.0 5.0 16.0 30,0  73.0 7.0 66.0

10 3.0 3.0 64.0  24.0 6.0 23.0 380 710 74.0 710

11 1.0 5.0 57.0  31.0 6.0 33.0 440  8L0 78.0 75.0

12 1.0 3.0 41,0 29.0 26,0 49.0 550  90.0 83.0 77.0

RIM-3-1-59 FHIBEE HEA N L ROEEIHT 2 RERORA 15 — & B0 LB (&F40mmY 4 X)

By —BIOHBIREA (%)

K4y RBR A (BA+REeE) c (B - fasn) D (BHAER)
e n o+ 3+ 1 2 3 1 2

HE 1 0 0 2.0 440 540 8.0 100 100 100 100

2 0 0 2.0 58.0 40,0  83.0 99.0 100 100 100

3 0 0 40 630 330 760 980 100 100 99.0

4 0 L0 20 540 430 840 100 100 100 99.0

5 0 0 1.0 620 3.0 8.0 99.0 100 100 100

6 0 0 3.0 520 450  79.0 - 100 100 100 100

7 0 0 6.0 4.0 53.0 9.0  99.0 100 100 98.0

8 0 0 0.0 53.8 462  93.6 100 100 100 100

=Bz 9 0 6.0 39.0 530 2.0 37.0 48,0 93.0  92.0 8L0O

10 .o 7.0 560 340 2.0 34,0 420 9.0 840 750

11 0 0.5 556 333 16 3.5 413 93.7  90.5  8LO

12 0 40 130 5L0 320 780 720 980  97.0  88.0

FM-3-1-60 TFHISEE HEX P L 2AOBEICET 2 EBEOFHEEEEKOLBIRR
BFHR R OBAAHTRRR (%)

"
Kiy  BERK 5%(1[2@ e T RIE .
BE e iy Rk BREBRERE

B 1 99.0 17.0 30.0 83.0 21.0 73.0

2 99.0 21.0 36.0 86.0 11.0 65. 0

3 96.0 26.0 24,0 84.0 6.0 48.0

4 98.0 19.0 22.0 83.0 14.0 70.0

5 98.0 24.0 24.0 88.0 3.0 65.0

6 98.0 16.0 42.0 90.0 7.0 67.0

7 0 18.0 30.0 78.0 15.0 60. 0

8 0 24.7 26.0 85.7 6.5 2.7
RER2 9 33.0 16.0 3.0 59. 0 0 5.0

10 34.0 11.0 6.0 58.0 1.0 5.0

11 28.0 10. 4 4.5 62.7 0 0

o
)
i
i
i
|




AR A SN, COBEEICIE, MEEROYENE
Bofbiz, KEBAIWEBEORBE & bI12H4 108
20, A bVAPEBARGED S B TRA L2 TEM
BodbrEZoNhl, TLERERIILLFINF VIV
BESEL 2oBERICIZT Y Eo TRESCHEEL X
OB DB SR OWIMC B L 772 b # 2
DY (AR
SEOFREBRTIIHMAEICL A L ABFIIVF IV
DHFEIC L o THL N2 07288, BikREBOERETIX
HRX % &0 T BIUEESHEL, BEED
HERRER PV AOBRIZHRE Lirhorz. LAL,
HEEOHREBRTIIMEDREBIA SN, ZOREITHE
FIBMTHo72, COTEDLHREICLZA LA
BILEGEOHBRICHEEL2BLIZT L 3d 2 wEEbR
776

UN&REZ)
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M—3—2 FEMEE (2E20~40mm)

. BRREICET 3HEB
(1) FAEBEOXE (BEEXH)
B ®

FAHEEHE, S HEBREORVIEBLRRICB LI2T
FEIOWT, FEMBH (1A57-Y) hoBERE
RI-RERE EhE L 72,

2 B &
®© #HEA

AR, MEFEHCTEHLEISmmEI THAT S
ToAFREEE L CE&E20.5mm (16.4~24.7) # &4
L7,

@ HBREROBTE

HHABONBEE 5,008/t T 5K (1K),
1,000B/mf 5K (2X), 200B/nt: 33K (3K)
BIUSRB/METER (4X) D4 KOREBRX % 5%
FEL7. HEEBRICHEH LA IR, 2B
3XIZ2H, 4XTIR6ETHo7 (RM-3-2-1),
® fWEHE

BRI R0.5m KA L, SHEKIEABEKE
R, BRKETHEE L, BkEIZ1.7¢ /5 0OFKE
Bel, Z7—R =V 1HATER:2To 77, IS

E20mm#A 540mm ¥ T Y HBEAFBOAREAL, 1,
2RITBEMGEERET, 3, 4 RIZFHEX TREFL -,
3) ¥ B
O BMEE4ERE

AEREIEIZ 6 HlI6E25 7 A7 HECIC22HETH -
7o BB TR OFIYETREIT 1 X 4954.3%, 2 X2
64.7%, 3[X%%83.0%, 4X#%64.0% CTdh o7 (FI-3-
2-2) FHERIT1X2%4.5mm, 2 XA%46.3mm, 3 X
740.4mm, 4 XA%7.4mm& %Y, HEFHEOEVLX
DEXEDFEL, EREOBV IRIRLE, 72,
@ BAEFOHRERKR

AERFIBRE O S IEEEEO M BEEIZITIZ100% TH
D, BABEORGERIIALNT, SEROBAERD
HREBSEICBEIN, £R40mmY 4 X TR BiF
7R O BALERO HBRIT I AR & b A EEEHE

RIM-3-2-1 FH7EE AFTEEOEBCETIRBROBE
IRF—VTORE
PR EE (B/m) Atk
I 5, 000 Y #
2 1, 000 Y %
3 200 Y #
4 50 Y #

RKII-3-2-2 FRTFEE SEFTEORECHT RBROMAEHE

BB HRBBED b 2RO0mY 4 X
MBRE AR AR THEE HE AH  R¥% TPHER £BRR
@ () , B (%)
1-1 6.16 2,500 20,5 5, 000 7.7 1,396 45,6 55.8
1-2 6.16 2,600  20.5 5,000 7.7.. 1,321  43.3 528
2-1 6. 16 500 20.5 1,000 7.7. 370 46.2 4.0
2-2 6.16 500 20.5 1,000 .7 277 46.5 55. 4
3-1 6.16 100 20.5 200 .7 80 40.3 80.0
32 616 100 205 200 7.7 86 0.6 860
41 6.16 25 20.5 50 .77 19 4.7 6.0
42 6.16 25 20.5 50 7. a1 440 60
4-3 6. 16 25 20.5 50 T 16 505 64.0
4-4 6.16 25 20.5 50 7. 15 4.9 60.0
45 6.16 25 20.5 50 7.7 18 s B0
4-6 6.16 25 20.5 50 7.7 o 760

197

RIM-3-2-3 FR7TFE AFEEOLEIHT 2 RBOB(EEOHIRER

BufEEoHBEIRR (%) BleFZ— U ROHBRRR (%)
RERIX A (B0 KEET) C (¥ - #9%0) D (BAFHB)
E# B=1/2 B>1/2 B P n a3 5 - ; >
1 0 100 0 0 96.5 3.5 0 0 0 0 0 28.0. 0 4,5.
2 0 100 0 0 98.5 L5 0 0 0 0 0 26,5 0 0.5
3 0 100 0 0 95.9 4.1 0 o 0 0.5 0.5 14.5 0 L0
4 0 100 0 0 100 0 0 0 ) 0 0 19.9 0 0.9
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HizALNT, BACEEEE1 2D TFoMEIKER S
W7z (FEIM-3-2-3),

BALNSY — VRHIOBBIRIIE, AT TIIERRX &b
BHEZRETH), ATOHBRFIZT1XHB.5%, 2KAH°
1.5%, 3X4%4.1%, 4 R¥0% TH o7, CEIZC3IZ
BFEHICRO LN, 1 RKA5928.0%, 2 X426.5%, 3K
#14.5%, 4 RXH19.9% Th o7z, BRI L Bz BE
RiFTholze ZD&HICKHERX HcRBIbEEKD HER
WRICHEE R ZIRD SN h o7,

@ A{tE®OHBRRR

HERBMGRF O HALEA O HIEFI313.0% T, BIELLL
BLTORERFED N o7,

@ BHEEEEGEOHBERR

%ﬁ“@ﬁ%&a@&ﬁ@ﬁ1£#5w/ztﬁ
3.0%, 3X4%2.0%, 4X4%3.9%T, ERE LTEER,
JEH, BEALNE (RII-3-2-4),

RIM-3-2-4 FRTEE SETEOERBCBETS
REBROFHF R EMEO BB

RRX ' REEER (%)
1 5.0
2 3.0
3 2.0
4 3.9
4) # =B

ER2mmY A4 X (I A7—Y) DETORABTEED
REER T, FRBRREOEBRROIZLD XK EH
o 7%, REBOBMZFT 2 ECEIMELZWEEbR
7oo HRBRBE BV TRILEROBHES L Bk
- VROBMBARRICEE L EZSRBOON o/l &
o I AT VUBROHET BT, AFFEEZE/E
BOHBICB LT REZER TR 2VWEEZ SNz,

e E47)

(2) BBE - MBS L I2MFIRR (NEEES)
N B ®

EE OB e 7 X DEBRHMOBERE OB % %]
THHMEILODWTIE, ThETiZdemP A XD T AT
BREsnTwaY ) KRBT E0mm (I A7 — V)
DEEHFHBOBEE 2 AV CHETROBEL L VELR
EFEALEROBIRICE X I TEEBIZOWTHRET L2,
2 B &

O #H=EA

HAAI, EEKED O HIRE OEEIIEE % HESO,

FEHeRE19.5mm (15.2~25.1) OFEW5, 0008 2 HH L
THERICMER L7z,
@ HBRROFTE

0.5 EHMEKME (KU F—FRA V8 LFEBE

88

BHEAE (RYZFLVE) 2HVWBRATREL1T-
7o BRI, EXEHT CERAERZEA LK (1
X), EXEHET CEEAECERD LK (2K), #%
SUHETCREAIEZERLZE (3K), EXEHTT
BEKECEY LXK (4X), #5572 LCEHEKE %
FRLLEK (5K) 0Asts X2iki), ERBX LD 2
2% 72, RERFLGROINEREITEKIES002
& L7z, EIITITERRIOS DESHHFH L, B

FIPRAEIT0 pm (150~930) DR EMER L2 (EI-
3-2-5),

®IM-3-2-5 FH7EE RE
HRICET 2 RBROK

E’J/%ié X 580

RERS

PR YD F 4 g1 18] W& OFE

L1l H i35 Wi
1-2 H %A Wi
2-1 H &= ik
2-2 H EH %
31 El Re& W
3-2 " B& T
41 H - B& e
4-2 ] B ik
5-1 i b WiE
5-2 C %EH E

® WHEFHE

RERIZTFK 745 H30H~ 6 H28H ETO30HM L L
720 BRI FIE20m ZKAE TI8T IR L /2 538
WKE Wz, BKEIZI0EEE/H & L7z,

BRI YHETIREE 2R L, AREDS%%2H

CHEMGEEEE W L7z, BHERKR 2TV,
REE, UAEREL,

3 & B
O HAERE

FH I O ZKEDOFIKiRIL18.6 (17.9~19.8)
TV, pHIIB.00~8.10NEHTH - 7z, RERMIE T,
T REF OB X B4 T100,000 1x, B T22,000 Ix,
T TL,0001x TH o772,

@ RELHERE

HERX DR E SN L BIFRHREE R -3-2-612R L7z,
FREBRX & QRFEORED % (ERCHER L, £5R
B#uZ 2 X & 5 X CI508i# & o 7275, fhid2s2~
0B DHBETH o720 WY BIFREO LSRR 0FHE
Ri346~56mmO#EHFE T, WHHBITERMICHENICL B
INEVEAR D IBRFEASE TR D A 72 KA TR S 7z,
® BLEGEOHRRR
£R20mmY 1 X HRAOEKBEFEBEAOHEE I
90% T, By IZRAEEEAL 2T OBBAKTH - 72,
BAb <y — VRO BEIRIRTIE, AMBLUCERIZ 4%



DEBIZ 2% L &FICEbo 5 2 TEI/AEC, 1312
EEREERIE o7 (FL-3-2-7, £I-3-2-8),
2R30mmY 44X FKELEEBEOHREEZ 1 XS
20.0%, 2[X#4%57.5%, 3 X4515.5%, 4 K4%55.0% B
U5 RXA15.0% L%, RECHE- TERIZRDS L
720 B, BELAVWIRK, 3KBLU5XTZOMMH
BELDPoTz, BAbNY — VBIOHBERIILA £ OBEE
RS RECTRBER M TOZEITDO N2 o7z, C
ERTIEC 3 IR ERI223.0% ~46.0% DEFE TELER
OHBENRDbNTz, (FEID-3-2-9),
2E4H0mmY 1 X 2E40mmY 4 X CRELEEEE
12T oEEIKREE 507, RBEEEBEEDBEER
WOKIEASE, BEICESTHER L 2KB L4 XS
14.0, 11.5%Td Y, BELLZWVWIK, SKBLU5SK
TREBEEREIAO NP o7, By —VElo
HBURILE AT CRER IR & 1IN L 7228, &1
CBMEAIZALOBEREEITRETCHY, A+, A2
+iIIWE LV 1R, 3K, SKTHEL, BEL: 2K,

AXTREASNE ol T2, EXLEI2725KT
AR R BB ARD b, CEHTiIeR
30mmY A X LIZIZFAMRMERTH o7z DEBIIBEETDH
o7 %%, £FE30mmY A4 XL WKL, DI AL
WX T100%, B L 72X T84~88.5% Th o7z (&K
M-3-2-10) o
@ EHESEZEGOHERR

ERAmY A X2 BT 2 EHEREBEEOBIEE
FM-3-2-111TR L7z, EFEAREIRERIZ22.5~32.0%
EERIE L, BB X 2EF Db o7,

4) # =

EXT TR, KMEFSEBED L VREAICEST, EE
ZBRAD L 72X T11.5~14.0% DEGIEERAISHEL,
BHELEWIK, 3K, 5 RTRAEBEEREMEIAL L
Bhol. T, BIMEAOHBERIWHEL ZK0HH
BELZWR I NELS, BEESGVBETH -7,

DEDZEDLERT TRAMEENEHTHLH) LE

BTHS ) LBIUEGOHBRIIHNT s BRI b EE

RIM-3-2-6 FR7FE FE DRECLLUHDRCHETIEROEEHR

RERBARG RERBASA~ 2R 40m Y+ X
X BB AR ¥Haeg BB  £RERY% VLR
PR ® (&) ()
1-1 5.30 500 19.4 6.28 233 52.1
1-2 5. 30 500 19.4 6. 28 235 . 50.7
2-1 6. 30 500 19.4 6. 28 233 52.5
2-2 5.30 500 19. 4 6.28 141 55.4
3-1 5.30 500 19.4 6.28 232 48.5
3-2 5.30 500 19.4 8. 28 280 49.6
4-1 5. 30 500 19.4 6.28 245 51.0
4-2 5. 30 500 19.4 6. 28 262 49.8
5-1 5. 30 500 19.4 6. 28 231 52.7
5-2 5. 30 500 19.4 6.28 151 56.3°

RIM-3-2-7 PR 7EE

FREE - BB & 10 X BIRIRDRICEE 3 2 KER O BALE RO MBRR

BALEEOHBRI (%)

Bl F — CRIDHBERBE (%)

HREBRR A (A - ERER) C (¥ « Hig¥R) D (BHER)
w = >1,/2

ER m3l/z RV i EH + + ++ 1 2 3 1 2

@5;;?#) 90. 0 10.0 0 0 9.0 4.0 0 0 0 L0 40 0 0

KRIM-3-2-8 TR 7HEE FHE - BDEEIC L 2HHR0R BT 2RO 4 XBIE/LEARBZRE

. £E30mY A X 2FE40mYA R

PRI EE B=si2 B>z B EE  Es1/2 E>12 B
1 20.0 80.0 0 0 0 99.5 0.5 0
2 57.5 42.5 0 0 14.0 86.0 0 0
3 15.5 84.5 0 0 0 100 0 0
4 55.0 45,0 0 0 11.5 88.5 0 0
5 15.0 85.0 0 0 0 100 0 0
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RM-3-2-9 FR7EE BE - B3I LLAHDRCHT 2RROB S — L HOBBRE (£E30mm¥ 4 X)
BAEARZ — Bl HBRER (%)

REBRRX  ACAE A (U RERER) C (58 - i9sn) D (BARER)
E® + + 24 3+ 1 2 3 1 2

1-1 55.0 8.0 12,0 3.0 0 0 L0 0 47,0 0 0

1-2 47.0 81.0 9.0 3.0 0 0 0 0 45.0 0 0

iy 51.0 83.0 10.5 3.0 0 0 0.5 0 46.0 0 0
2-1 310 88.0  12.0 0.0 0 0 0 0 23.0 0 0

2-2 23.0 95. 0 4.0 1.0 0 0 0 0 23,0 0 0

¥H o 27.0 91.5 8.0 1.5 0 0 0 0 23,0 0 0
3-1 52.0 87.0 110 2.0 0 0 0 0 51.0 0 0

3-2 42.0 82.0  13.0 5.0 0 0 0 0 39,0 0 0

5 47.0 84.5 12.0 3.5 0 0 0 0 45.0 0 0
4-1 37.0 94.0. 4.0 2.0 0 0 0 0 36.0 0 0

4-2 20. 0 95,0 4.0 1.0 0 0 0 0 17.0 0 0

R3] 28.5 94.5 4.0 1.5 0 0 0 0 26.5 0 0
5-1 52.0 81,0 9.0 10.0 0 0 0 0 49.0 0 0

5-2 45.0 84.0 110 5.0 0 0 0 0 42,0 0 0

R3] 48.5 82,5 10.0 7.5 0 0 0 0 45.5 0 0

2%]]1-3—2-10 THCT R BREE - BRI L AEIHIRIR BT 5 RERDBAL 5 — L HIO BRI (£ FE40mmH A X)
B F —VRIDHBREL (%)

BEBRK  ACHE A (MR + fEpEn) C (% - fsm) D (BAFE)
E¥ + +. 2+ 3+ 1 2 3 1 2
1-1 52.0 7.0 23.0 5.0 1.0 0 3.0 0 41.0 0 2.0
1-2 45,0 76.0 22,0 3.0 0 0 L0 0 38.0 0 0
i 48.5 73.0 225 4.0 0.5 0 2.0 0 39,5 0 1.0
2-1 37.0 84,0  15.0 1.0 0 0 1.0 0 26.0 0 L0
2-2 33.0 92.0 7.0 1.0 0 0 0 0 28,0 0 0
iy 35.0 88.0  11.0 1.0 0 0 0.5 0 27,0 0 0.5
3-1 73.0 46.0 45,0  10.0 0 0 0 0 49.0 0 0
3-2 65. 0 57.0  37.0 6.0 0 0 0 1.0 49.0 0 0
iy 69.0 51.0 410 8.0 0 0 0 0.5 49.0 0 0
4-1 37.0 80,0  20.0 0 0 0 0 0 25,0 0 0
4-2 32.0 82.0  18.0 0 0 0 0 0 24.0. 0 0
¥y 34,5 81.0  19.0 0 0 0 0 0 24.5 0 0
5-1 58.0 54,0  39.0 7.0 0 0 2.0 0 46,0 0 1.0
5-2 66. 0 48.0 42,0  10.0 0 0 0 0 54,0 0 0
Ty 62.0 51.0  40.5 8.5 0 0 1.0 0 50.0 0 0.5

RIM-3-2-11 PR7EE BE - BRI CLHAH00R BT 2 RBOTMESREEEO BRI
FHEREFOHERER (%)

RERK R (if’@ e ki 2{f
e R i L) i e JEdh
1 68.0 53.0 31.5 15.0 6.5 68.0 38.0
2 77.5 66. 5 32.0 10.5 6.5 77.0 38.5
3 76. 5 63.0 32.5 13.5 5.5 76.5 38.0
4 70.5 64.0 34.5 5.5 2.0 69.5 36.5
5 73.0 61.5 36.5 10.5 6.5 72.0 43.0
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ZBWT, BRI i BIGRA BERT 2B ER%
(AL, EXTOIRXEOLENS, BEFEW LA
B Ic B RS A Mietsd 2 L Bbhi, F
72, WL 3 BARBOWHBREIED S h/z2, B
WO BALO T X &R 30mmPL B 2% o TEBIC B
mi7, oz hoBFRPLEOER CRFEHOEL
EHERTERIIRELZ 2L Bbhi,

51 ik
1) FHEA eI AGAOERMOEFEBICBIIZTE
g, BREOKEE X CHRAOHROFE. KiE
WE5E 5 39(2) 1 173-180 (1991).
2) FREA. eI 2A0ERMUBLZ2EHET S,
I 5 458 1 92-95 (2000).

& FEZ)

(3) MBUICLIBROET HHFEEXS)
N B ®

CHETONIRLEBRER»S, BERETHROL T
AEHOBLEIRY, MEOKERICH 2BV 28F O
T, WHBEEE) 217 T LICLVIHIEND & LIHE
RBENTVE, ZITLYRERKEEHNTRHEE I
L% BAEBROBBRIREOELRE 1T - 72,

A5 BEEETIITRL, 12EED 2 HEIChoT
() =V 73 —5 A2 OEFFET, I XD
FBEAFICBIT2EERERED L ORRBRIEEDED
L2 B L LIcRERNBERKRY A 7 L HRRBREE
HL22A, ZZTHRRLEDIFORED—ETH S,
2) K &

O A

R AIIS0’RC AR OB EMT CEE L/2FREO
EDIEE 2B EERL. TR (FHeRkel~22mm) %
J:: ARV AN

FM-3-2-12 FRLL - 126E

Q@ BBRROZE

BRI FRPAEUKAE (2.5X4.0X0.8m, KK
B10n?) 3EZHVy, LEBAN(G.5X12.0X3.0m) IZRE
L7zo LB OBRIGAAHAROHE T, BT I8 30 %
DEEGWHE 72,

BRI 13 7KAE O IR TN FIGRARO. Smm DEERS % %5 5 om
DESTHE, MEARFNERERE (WI-3-2-1) TE
BERETIX (1K), 1 REKCKEDERICED %
REL, EFRRETLEVE (2K), KMEOEKMHICIX
B 2EIT, KEOHRREICEET 2%, BRESD
B % O&25mmD ¥ = — bk — A THRVWETX (3[X)
DA IR 2RRE Lz (RI-3-2-12),

TIUT

-~ ahlid

B XN OREEER EXREEOEAR

Bl 27 5 OB
BM-3-2-1 AAREBIBRER S 2 7 2 %8

BB E I & B HROEERROBE

HERE B#HE EIROESR

EEREIH

1 Y MP2IBBOERREER AE1~4301E/288)
B4 (ER)
2R Y 108 L

3X 7L

LI+ ARIZEY—E  FEF1~43(1/2808)
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® fWHEHE

PERBDOINEFELIL0.65R/X (600B/nf) & L7,
HKIZ BRKIBOR 2 8HEK%E v, #ok8 13RS
Ll ~2mER/HE L, #OBBEAFTRIIEET
BAZHIML T, SAFEREIZI0~140E/H % R L7,
BRIIKEAD 4 HFO T —F - ZEE70cm, B
FZLBmmOBEYE NS STy — Ty 2 2%ELCTHF
o7 FRHITEREE (BLow, (B HIEFER
AL, RERBRAKEDS% 2 BELIC1B5% 3H
AT THREEL 72, 1 X & 3 XOERBROSEE ITERLL
EEPFHE 1-4308B T TH 2 HIC1E, 448 BRI
BHAT) 2L &L, FRI2EEIIFAE 1~27HE T
2HIZ1H, 28HB M SEBHTo72,

3) & B

[FRNEE]
O mMELHER

HHRERX & b FE 1L RERBIAS A5 & NER iR L,
1X & 3R TId66H B OB $1TH 0 7R 1270.8%,
61.8% TH o720 —F, 2K TiF42~50H HIZHERIC
LARERTHEE L2720, £EEIF0.4% F KT
L7z MY HBIFROFH &R 1 KA7100mm, 2 K23

78mm, 3 XA%104mmTH -7z (FEI-3-2-13),
@ BItEEOHBERRT
B O B BEROHHARTII(S T, WTROMEMED
BILEEE 12T chy, BbomBARR L BHT
otz (EIM-3-2-14),
EROMmY 1 X BAEROHERIIRE 2 X8
63%TH1y, 3XiI2% e 1K, 2RIY bEP»o77,
ZREL, wihd BALEREE A1 2L T Th o 72,
Bibty —VEloBBARRTIE, 1RE 2RIZALT
AEDEL, BLEAEIBRETH 7245, 3K TA+
12% L EER R L2,
2R60mmY 1 X BILEEOBIRIT 1 RIT76%, 2
XA%65% %R L7720t L, 3Xi398% 3 TR
L7z, ¥72, 3XOATERMEREAL/2ULEEZ 5D 2
B 19% BB L 72, BALSF — 2 RO BRI T,
I1X & 2XTALFEEOmMmY 4 X2, EFE<
RolzbDDA+IZIZZFEMETH -7, LL, 3R
A+ & A24+3HEINL 72,
2R100mmYy 1 X BLEEOHBRIT 1 XK2578% &
ER60mmY 1 ALNED S ELIERD N2 h o 2D
L, 3XTIRI0%THo7. 77, 3RKDAICEE

RIM-3-2-13 FHRIVEE BEE L2 ROELERBROAFTEL

EAKE B_&

BY & T
HEBEX B EBEER B EH% =£E A8 fAF =2E B# wHE ERR
(i) (B) (mm) B (mm) (B) (B/m) (%)
1K Ak 10 618 6000 220 823 66 1000 4,246 425 708
FRP _(19.0~25.0) N (71. 0~118. 0)
22X Ak 10 6.18 6000 220 823 66 780 24 24 04
FRP (18. 0~25. 0) (63. 0~100. 0)
SR Al 10 618 6000 220 823 66 1040 3,706 371 618
FRP (19, 0~25, 0) (89. 0~122. 0)

RI-3-2-14 FHRIEE B X 2HROEFREOBLERD BIRT

ZEBDOERKE (%)

2y — L ROETRA (%)

HBEK TSR L. moiamo1s i A (B + k52 ER) C (& - | D (==
(mm) E® + + 2+ 3+ 1 2 3 1 2

BAtARS 22.3 64.0 36.0 0 0 7.0 23 0 0 0 6.0 0 0 25.0 0
44.8 37.0 63.0 0 0 78.0 20.0 2.0 0 0 47.0 0 1.0 43.0 1.0

1 73.6 24.0 76.0 0 0 58.0 38.0 4.0 0 0 66.0 1.0 0 40.0 0
98.0 22,0 78.0 0 0 59.0 38.0 3.0 0 0 72.0 0 0 44.0 1.0

43.5 37.0 63.0 0 0 75.0 22.0 3.0 0 0 49.0 0 1 46.0 0

2 60.7 35.0 65.0 0 0 64.0 33.0 3.0 0 0 49.0 0 2 33.0 0
45.7 18.0 82.0 0 0 29.0 29.0 42.0 0 0 50.0 0 3.0 76.0 2.0

3 75.9 2.0 79.0 19.0 0 26.0 15.0 59.0 19 0 83.0 37.0 48.0 98.0 11.0
102.0 0.0 79.0 21.0 0 2.0 14.0 63.0 21 0 95.0 53.0 64.0 99.0 6.0
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60mm¥ A A§ & FRkIC B LHEESA1/20 L% 5o %
KAs21% B L7z, BIbxsy — U HloRBRRTIE, 3
XTC2, C3nRfbrHEiicEL, 1R & 2K TR
Z&ALEEEOMmY 4 XOBALOBBIR EKEL D
272

[FR 124 5]
O REELERE

FRERX L b FFILX10H BAHE F CTIERICHER L7225,
1XTI5HE, 3SXT20HEE,LFTHHEML, 20
#1IXIEFEITHED S, 3K Tid50H BEICHE L 125
TEEIRD L7z, —7F, 2 X Tid20H BAET—RBR
BT H I L 7225, ZOH%MEE L7, 66HE DD
PR D AEFREIT 1 X5%60.7%, 2 X4%68.8%, 3 XA°
49.4%TH Y, FHEET 1 XA%98.6mm, 2 XKA%95. 7mm,
3X4%94.0mm T o7z (FEI-3-2-15),
@ BitEtFoHBRRR

A o BEROBIAEII54.3% T, WThofE
bEIVEREI AL 2T T, ZOHRBERIBMTH 72,
2RAOmMmY 1 X BEALEEOBBEEIT 1 X2%1.6%,
2 [XA538.6%, 3XA64.0%ThH Y, RIFEE L FMEIZ3
XOWHAFF 1K, 2RI bEPo72, BB, wWih
DD BALEREEA1/2U T Th o 720 BAbSY — >
BIOHBIRTIZ 1 RATATDOA£98.9% L %<, 2K
WEA+DT7.9% EETFTEL oS, 1 - 2K e b B
EAIBETH o2, —F, 3XITA+4%23.4% LB
ol

RIM-3-2-15 FHRI2FEE

2R60mmY 1 X BALEEOBIIFRIZ 1 XA939.0%,
2 X7%40.0% & ZF40mmY 4 A0 L IFIZRA L TH o
7275, 3 X CIXEMERDHBEN7.1% L 2 L7,
Bib sy —VHloBBETIZL - 2K EDLLEELOnmY A
XEFLAERUMEMZRLZA, 3RITA LB L,
A+, A2+pENL7z,
2R100mmY 1 X BAEAROHEREIT 1 X5539.0%,
2 XA%53.0%, 3X4%97.0% & &E60mm¥ A X LIS 5
BHBARICKEZEBMEIED SN2 o7z, T2, 3K
DHPBLEREEA1/20 L% 5D B EEI 3B HBHEL
720 BALSY -V HlOWBERR TR, 3SKTCL, C2m
EA I I BALEL 0SRR D b 7z (RIT-3-2-16) 6
4) # =

2HEC Do TEBL-RBREENO LS AEH D
HIE B BV TN T OB X FE @R & 53R
B L ORI Mg IR o BAL BB B 2 H 3 2 2h R
Wb EEERTE, 72, WFhOEFEIZBNT
b, &FE60~70mmY 4 X & 100mm¥Y A X TERILFEAED
HERRE KB L7258, WA A TES W LA
Bobhiz, oF ), BALBHRAGERE OmmAIH % I,
ZNLREEH L WEM TORBIIP RN AR E h
oo TOZELIBLEHKRTHLET, ZOVAXFTTO
BB DI ICEETH A PR R LTV 5,

WH AT IEER LIRS 2R 0H 5 2 LR
FTEY, FOEMICOVWTIHAL TRV, BEIC
I BRI S ABHOX MLV ARERL, Fhat

BHE L 2 ROETERBOAE L

_ fERKHEE w_# Y B I
HEBR B EEE 2 AE B 2 AR @B 2R RH% mE ER®R
(m) (B) (mm) B (mm) (B (Bsm) (%)
X Ak 10 66 6000 225 811 66 986 3644 364 607
FRP (18. 8~26. 4) (69. 5~110. 6)
X AR 10 66 6000 225 811 66 95.7 4,126 413 688
FRP (18. 8~26. 4) (75. 6~109. 6)
IR AR 10 66 6000 225 811 66 944 2,966 297 494
FRP (18. 8~26. 4) (78. 3~114. 1)
KRIM-3-2-16 TFHRIEE WXL A3BROETHEOBIEKD BBIRT
BEFEOBIRRR (%) BNy - ROEHRR (%)
- 3 A () +AEER) c . D
HBR guer E%  E<i2E=>12 B _ i (88 - Fa8R) (BRHRER)
(mm) E% + + 2+ 3+ 1 2 3 1 2
BALARS 23 45.7 54.3 1.0 0 48.5 51.5 0 0 0 1.4 0 1.4 2.2
50 58.4 40.6 0 0 84.7 8.9 44 1.0 1.0° 3.0 3.0 0 33.7 2.0
1 68 61.0 39.0 0 0 87.0 8.0 5.0 0 0 3.0 0 0 38.0 0
99 61.0 39.0 0 0 83.0 10.0 7.0 0 0 6.0 6.0 0 3.0 1.0
49 61.4 38.6 0 0 89.1 3.0 7.9 0 0 0 0 0 34.7 1.0
2 65 60.0 40.0 0 0 8.0 8.0 5.0 1.0 0 3.0 0 0 36 0
96 47.0 53.0 0 0 85.0 4.0 1.0 0 0 10,0 11.0 0 51 0
48 36.0 64.0 0 0 69.4 6.3 23.4 0.9 0 0.9 0 0 56.8 6.3
3 66 2.9 97.1 0 0 24.5 9.8 63.7 2.0 0 9.8 2.0 0 95.1 2.0
94 0 97.0 3 0 6.1 9.1 82.8 2.0 0 39.4  61.6 0 100.0 0
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HHRE Lot U7z,

BENES L UOETRREBOFHADERRTI 2 F
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L, BAbomB Sy — 258 L7z, PEEIBRT A5
FHECHE > THRICL Y T, THBELZEMEE S
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1-1 Y3tvD&1E TL1Imm~ b5
1-2 " " =
2-1 Y#tVDE®RE ” =)
2-2 " " %
3-1 Y#1VDi&1E TL13mm~ Py
3-2 " " 4=
41 Y4t VDR L " S
4-2 n " Fiiid
5—1 Y#LVD3&{E TL17mm~ E
5-2 " " %
6-1 Y#tVDE#R 1L " "
6—2 " n i3
7-1 X4t v B et TLI Imm~ 5
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(W), BAbEBEEES12UTofEE (B<1/2), B
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DABYCHELEBET 20T, DEEENBEIRT
EESR,
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FHEEE I TLON0Y 4 X CTHY £, 10%dk+
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AT O—BME, €3I VHE, RikEr (8)
HAERSH LY 7 — 2 RE L 72,

BIEH D VD OGRS DFETIT 2 72, HE%
90%KOH W Tr b, A7 /bthi v ¥ U IE
R, S BUHS 1 B HPLC 2B A L, VD E45 % 4L
L7z, #6172 VD EI5 & ST 4 2 Be HPLC ICE A
L, 78 b 795 LCRBOLNEE-7DEEND
VD &=k ifllE L7z,

[#Etnie]

BRICL o THONBREMETICIEL, Bz
Mol MER ZEREL L, HEKESY%, MHAKE
TITo72,

@ # R

[EL &R O TSR]

AEER L 7-BEAfEORESTHREERV-1-1)-3
2T, VD MALR AR B #9381 #20,000 1U/100 g
THolz, —H, YHOEBIXICEIF2 VD &EIZ
1,15010/100 g TH o 72DIHF L, FRED XD VD &
I BEOMBEERELV1,72010/100 g &L, FEED
FICIZE A EED 2 hodz, VAEFREIIDOWTIE, Yi:
DVABERXHDOIMERELBWEELRL TV,
o, YBIUXToFROFESITHEIL €3I C,
¥y I VEBIUCHEEFEEICEVWSR O, B
TIIERI00g H7 D ICTHBHET S & EPA, DHA BL U
n-3HUFA |2 SR EICE ik b o 72,
[BF L E£7%=E]

FEPETO TL B L UEBREHERREL2EN-1-1)
-41Z7R T, TL Ti32038 X UM40mmHy 4 R BWTEKX
DEINCEZ R h o072, SEIBKESEPEP o722 &2
5, TLAOmm iZ#ZE T % F TIZ84-85H % E L /2
TL20mm¥ A X2 BT 5 HFRFE R 5 &, HEXOMICH
BEFBRDONN, 3-2REBREFHETI7T~91% &
BENIEER LUz, TLAOmmY 1 A THOEERIT 7 XKD



fEAS 4 X2 BREBEIR61.8% ThH o 7275,
71-78% DEHTH - 72,

[ERAGEREHERR]

TL20B & U40mm¥Y A X2 BT 5 BALOHBR % #
V-1-1)-58 L "RV -1-1)-6i2, TL20mm¥ A XIZBVF
BNy — VR BAAHMBEEZRV-1-1) 212, 8561
TLAOmm ¥ A X2 B 5 BALHEEL KIV-1-1)-3i1c %
NFNRT, TL20mm¥ A X2 BT 5 BALHBERIL % A
Bl, BRO2KEETIES2XEHIVRONEDo

Z Dbt

72 238 = VRIB(LHEFEEL RS L, TLIImmA 5 VD
bRl 2 5 2 K CA LML, A+, DIBXIUD2
PFEL, BICA+BIUDITRR & lHE L EZEDS
ROLNTz, Thbh, SEERCERFTOBCBH K
LR ESR O, LA L, VDRILER % TL13
BILT1Imm 65 2 ZHAXOBICIIEEEFRDO SR
ol —F, VD EMALFBR CETLILE L O
17TmmOBICEBEESREDONE & & B2, Xt
% TL1mmA» 552 5 &, TL13mmBlREIC YR OREH

®N-1-1)-3 EEEHOREFIHER

_SHEE B Y#tVD5#{t Y2iVD#EsR{b XetThERARH
E43IVA IU/100g 10,900 11,200 1,200
E4320 meg/100g 1,500 1,530 26.0
EA232D IU/100g 20,300 1,150 1,720
EA3IVE mg/100g 152.0 150.0 94.3
K5 % 34 5.4 6.7
A IDE % 56.3 56.3 54.5
SERERE % 11.4 115 20.4
L ERy % 133 13.0 8.3
EBRrBR AR RE ]
20:5(EPA) % 123 (1.4)% 125 (1.4) 6.0 (1.2)
22:6(DHA) % 15.5 (1.8) 15.6 (1.8) 9.9 (2.0)
¥ n—3HUFA % 29.1(3.3) 294 (34) 17.0 (3.5)
¥ fAF100sHYDETEIE,
RN-1-1)-4 FABRBEER (&R ERE)
2R (mm) B E(%)
SEREX~ SRR 20mmEYEBITE40mmEYE (T REREAIE~TL20mm  TL20~40mm
(B@s21.22)  (B#547.48)  (EI#884, 85)
-1 104 21.0 436 86.3 76.3
1-2 104 19.8 452 94.9 71.3
) 10.4 20.4 44.4 90.6° 73.8%°4
2-1 104 195 434 79.1 833
2-2 10.4 20.1 442 74.1 67.0
iy 10.4 19.8 4338 76.6° 75.2°¢
31 104 20.3 44.4 85.2 76.7
3-2 104 208 4338 48.8 79.0
iy 10.4 20.6 44.1 67.0° 77.8°
4~ 10.4 - 19.7 446 792 65.3
4-2 10.4 204 439 79.7 67.7
EH 104 20.1 44.3 79.5° 66.5%°
5-1 104 20.3 438 79.3 70.3
5-2 10.4 205 456 93.6 71.3
Fi 10.4 20.4 44.7 86.5° 70.8"°
6~1 10.4 202 433 980 773
6-2 10.4 205 434 73.8 710
Tig 10.4 20.4 43.4 85.9° 77.2°4¢
7-1 10.4 19.9 449 74.6 "56.0
7-2 10.4 20.2 444 79.5 67.7
Ei 10.4 20.1 44.7 71.0° 61.8°
KEBZEOREIFEKRESK. MAIRETI T,
KRNV-1-1)-5 £FE20mm% A X2 BT 5 BLEBRR
BRER EHE (%)
HERX () EE £=1/2 2212 28 A c D
= + T+ 4+ 1 2 3 i )
1 200 21.5 75 3.5 0 48 17° g° 0 1.5 1 7 28.5° 14.5
2 200 23 75 2 0 555  145°°  55° 0 0 05 85 14°4 95
3 200 26.5 73 1 0 65 5.5% 1.5° 0 0 0.5 2 10%° 3.5
4 200 18.5 79.5 2 0 68 9.5 15 0 0 0 0 g% 6
5 200 32 68 0 0 61 5.5° 1# 0 0 0 15 5°° 1
6 200 30.5 69 1 1] 60.5 7.5% 1? 0 0 0 o} 4.5° 1
7 23 765 1 0 65 75° 1 0 0 0 2 1950 45
Eﬁimﬁil; HEKES%, IRBRETAEo1.
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RNV-1-1)-6 ZF40mm¥ 1 12517 5 BILHBHRR

BREHK E¥E (%)
BBRX (B) BoHR EE 2=/ B=1/2 =& A c
+ + ++  +++ 1 2 3 1 2
1-1 100 A 12 81 7 0 31 35 5 0 22 6 44 67 1
=2 100 = 2 85 13 0 12 64 18 0 44 3 54 94 20
2-1 100 FS) 14 78 8 0 44 34 4 0 15 9 28 66 13
-2 100 i 2 76 22 0 8 61 28 0 52 13 52 93 19
3-1 100 -] 35 61 3 1 36 15 3 1 6 5 14 39 2
-2 100 i3 3 86 11 0 20 57 16 0. 33 3 35 86 2
4-1 100 " 31 68 1 0 42 16 4 0 12 3 24 43 i
=2 100 i 10 87 3 0 28 58 3 0 20 0 50 76 0
5-1 100 ' 32 65 3 0 45 12 2 0 11 3 28 49 2
-2 100 &= 7 92 1 0 33 55 2 0 22 2 47 68 1
6-1 100 <) 32 68 0 0 42 16 0 0 10 0 29 51 0
=2 100 3 10 85 5 0 32 43 7 0 16 5 33 76 2
7-1 100 = 9 89" 2 0 32 45 3 [i] 22 4 43 68 5
-2 100 & 8 88 4 0 26 58 4 0 35 2 52 76 2
70
OA+
A+
BA+H
B A+
mCi
#C2
mC3
=D
' mD2

98

(R) HHE

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

HERX

é{
X

AR (+ DB LML R )
C1---GAER, C2---M#E, C3--- MM

D1---REBIM. D2-- P

BIN-1-1)-2 20mm¥ £ XI2B1F 558 — ¥ BIR{LHBER

ENV-1-1)-3 40mm¥ 4 X BT 5,85 — V BIE{GHER

mE
mE=1/2
BRs1/2
OFEE



BEE27-RICHEBELDUCEEENRD b,

TLAOmm¥Y A A CHORIHBRREZ RS &, WwiFho
HERX & b TL20mm¥ A X g L T EBILD#EFT A A
b, FICBboEEbicBVWTA+, Cl, C3BLT
DiogE & ML 72, TLIL, 138 X F17mm»5EE
fE %5 2 2KicowT, VDifk, EMEXE T Lo
M Lz& 25, TL20mm¥ A RLREICEHERSE MS
DHBH%EL) DEVIZEYESPCECHEAFICESR
b, Thbb, MSOH Y ICHEL MS % LR TIE
FHEEOEETRP L, B 20 A0 ML 72,

[(BHBEEHRERR]

TLAOmm¥ A X2 B 1) 2 FHEFREHBRR S L O

(=2}
o
-

(42
o
2

o R 3 i
_ N W N
°© 5 9 39

BEEZEN-1-1)-48 L URNV-1-1)-7I2R T, &K &
LEFHBEREIS%UEERL, 2OEREIIEHEBI T
BHEL DAV ETH o7z, HBDBFMBI R D RE
OHBEENE P - 7255, TLlmm»SBEHE 25 2
e ZOBICRAFE A 52 KIS L, BIEE
PEEIEL 22 HMER Lz, 2 VD 2B b L2 1
X TED o 72,

[(ERAFEREHERR]

TL20mm¥ 4 X2 BT 5 FEEZ RNV -1-1) -8I2R T,
TL1lmm?* 5 BEAFE % 5 2 72X T, TLI7Tmm#» 55
AR HB L TR ARICE TS 2EmE R L,
FHEREOHIRI L UL Tz,

HEBRX
mi
a2
m3
|4
#5
HB6
a7

HN-1-1)-4 40mm¥% 4 X2 BT 2 BHEEFE LI

£=N-1-1)-7 /\§40mm"i’/fxb BT AEHEESEEHBERR

HEBRRE BREH REUR=ZE

) ﬁmﬁﬂi#&ﬁﬁﬁﬁ(%)
ER

(B) (%) Ba ﬁ BE__®mEe  mE BB
-1 100 54 21 4 0 37 ) 0
1-2 " 61 25 9 1 39 10 1
iy 57.5° 23° 6.5° 05 38° 9* 05
2-1 " 66 21 3 1 51 12 0
2-2 " 66 13 11 2 47 15 4
iy 66" 17** 7° 1.5 49° 13.5° 2
3~1 " 58 17 0 0 47 9 0
3-2 " 66 15 2 0 49 14 3
iy 62°° 16** 130 0 48° 11.5° 1.5
4 R 61 16 1 1 50 9 1
4-2 " 59 20 1 0 47 8 1
EH 60° 18*° 126 0.5 48.5° 8.5° 1
5-1 " 69 9 1 0 59 11 0
5-2 " 65 20 0 0 59 4 0
E35] 67°° 145° 0.5° 0 59° 15° ]
6-1 " 65 19 1 0 51 3 1
6-2 " 66 17 0 1 59 7 0
B35 65.5° 180 0.5° 0.5 55°¢ 75° 0.5
7-1 ” 74 12 3 1 58 19 3
7 2 " 68 13 4 1 45 26 0
71" _12.5° 3.5%¢ 1 51.5°°  225° 1.5

X% BEOBELA B KES%. MAIRE ClTo7=,

99



RN-1-1)-8 20mm¥ 1 Xic BT 5 BILH BRI

RERX BEENE) I # (%)
1-1 100 490
1-2 100 46.0
Fiy 475"
2-1 100 430
2-2 100 39.0
i 41°
31 100 62.0
3-2 100 470
EH 54.5°°9
41 100 46.0
4-2 . 100 45.0
iy 45.5""
5-1 100 62.0
5-2 100 49.0
iy 55.5°¢
6-1 100 56.0
6-2 100 60.0
iy 58°
71 100 50.0
7-2 100 53.0

iy 51.5%°¢
KEBEDOREITAEKESY., MARE Ci1oTe

® % =

AEOEBFERHM S, VD #20,000 1U/100 g 84k L 72
F# % TLllmm (G~HAF—Y) b5 225 %
AT LIy, BALMEAENEI L b hrol, X
512 TL20mmPAREIETE 12 MS 2 B4 WBHE THE T 5
E, BILIZS B ICBITT A E O oz, L
L, VD &WILFARX TH, TLImmA 55 272K D13
9 %%, TL13mmPAREIC 5 2 72 VDML & b & B bHBE
BPELEL, 612, XMook VD S EMEVD
XA boT, By~ DODISEr o722 L2 5,
VD SO EF b B o TV 2 WEEMEISRIE S L7,

FHEFEFHRAFISEThOR S B o 7255,
TLUmm¥ A4 Xh oA E252721, 28X 07K
TEVHFR SN, VAMILEARE*GAF—VTh 2
TLIO~1ImmiZ5- 2 5 2 L ICL DV BRERF ST 22 &
BHO N T 52, 4E, VA &E%10,000 1U/100 g
BETH-Td, VD %2 EE:C20,0001U/100 g 1k L 72
XTEHICBITIZ2REOHAIEL R AEANER L,
—7%, X#to&FEHI VD sz 57 VA EEIMEVD
SPPLOLTEREENBEWEZRL, chonZ Lid,
FHEEBRI VA L VDONS » Xd 53, ERESE
DMEPORFIDboTnE D LEEINS, T
7z, AEBMAEICTRORBRR THE L, BEHOHE
BdHo0INEoRENMER N, 26 0RTF,
HEEORIRLEHEEREHBEROMINCEZELB LIT
L7-mREEdEZEZ oD,

D ED#ERD S, BRAFEAEHIZ VD 220,000 1U/100 g
BiLL, 2o, Z0iMbER % TLIImmA KT %
LRACDMBRIE 2 Y, F72, BEHUREEICH
RHOCRECHEETT A 2 LB RH % S U2

100

HEATOBBRICENTH B Z L3 horz,

VD ICBEEMBOS L 25 =V ERERET 28
EBHB, LHL, IThS0ERIIBAERHWTTFH
N7=d DT, AIEIZBIT B VD ORBRB~OVEHIZE
THHRENIR L, 20720, WAHEOBELEL LT
YD H 505, RRBRLERN S DOERD?S VD 22 5
SUVEBRERET AERYSH A L 3EEIND, —FK,
VAIZIZ VD ODEBER*BI 283050, $/-66%
BRI LRENZERA S5, 20 L3512, VA &
VD L OIS EREFCH LTHEER Y, %0
TOVAEVD LONS VU ALBETHLEEbRS,
LRI VD DBEB LU VA L DNT v AEALRHIC
BLTEDL) EBELBLIZTOPERE LTV
BEEH5I,

2) FARPOIEBAME LI CBIENT L IDEE
v ML 2 - 1 RER

D TIbILHBRICBNT, v AREY (TL1lmm
G~HA7—2) &, YHOWHEEALIZYY I VD%
#1100 g 4 Y 20,000 1U AL L 72 fR 2 44ME L7 & = 5,
Y IvDEMbLab o2 YHE R ICH~N
TL20mm¥% A X2 BWTEB/LHEARI B HET 2 L »
IRERVBONIz, TORRICLY, BEPEENESE
ERD 12 LTEFIVDHEPEE LTV T LISRE
an7z,

—7, €Y IVAOEBEERE LT, KEREER,
WEEH, EEICB) 2 ERRSER, Sl0SAER, M
FasAt - AR EFBITONE, EIRAIBITZY S
ISVADEBERE LTI, ¥¥ I VAZEYERTIC
BALTAZLICk BT ADHHRIR, ¥ VA
DIHEMAETH 5 9 cisRA DREIC L 2 B/bFR L L
BRERICET2H]ED RSN TWE, BEOSTEY
FOMEOERBIZLY, C¥IVABITYYI VDO
BALVET Y —Dru—=r 7k sh, S512208)
BREICL-T, E¥IVALYY I Y DOMEERAD
B S 2 Ic e o TE T2,

ZIT, E¥IVALY Y IV DOMAEEASESR
BICEDI) 2 EB»BIRBTHIERN T L LI,
© MEEHE
[HBRRN0%E)

RERX OBERMEERV-1-2) - 117 T, REBEX L6
X#% 2 JIETHRIF, E¥IVALY Y I DOBRIENS
VAREZR R 6 EEER L, FRERORBR O
BRI, TRAXHTHEEAR, TRy I VDM
#4100 g % 9 20,0001U, MXASE# I~ D% 60,000 IU,
VEXAEYs I A% 30,0010, VRA¥Y¥3I D%
60,000IU BEUE ¥ I~ A% 30,000 U, IKAYE %
IYD%20,000lU DY I &b L7, 215D
EREEL % ERBAAA 2 5 TL20mm F THEE L, TL20mm



THY BT, BRI, KKEICE (BWNORA #I 71X
53y 7MS-0: if%0.1~0.5mm) ZKEERIC 2 ~
SemfEEICR D & ) ICB 2R, TLAOmm E THE L7z,
%8B, TL20mmPEOHE 23 Y HHRER 2 &I
fHL 72,

[t 4]

BRAIL19994F, (1) HARBMERSMETEFHE
BTAbN-BEEEDOBRETRONIZDIDT, IR
DEEAF—TF (258#, TL9.494+0.59mm) F T4
YR O A THE SNIAFRERAV, 2B, EKO
AF—TVHBEDATF—Y 4%, EXF—T :26%,
FAF—Y 1 70%THo7,

[AEHE]

FEIIZEBI00 R I — KA A bAEI2E (6K
X 2 7KF8) BRIz, KEILESSNBRICREL,
KA EERIC I IRE RS OB E £ RE Lz, fIFK
IR A 8K & Bl OKIET17~18CICFRIR L
RAOEREHL, Thi Ry S TEHATKEICEKL 2,
B, FBEKROMREBRKEDII8T EBL/RETH
ILL7:, 1 BoBKERIFHAOKRICADLYE, 5~10
Him/HF CEERMS S, /4, KA EC1IET
—ZAM—VEETL, BRETo7, EREIEHTY,
KAEREOWEE - 7-7%88, EB L UERALI) Rz,
FHEAKONKE, WHERE, pHi3EH 8RICERIL, XK
HEORBEITREICE L CRERNICEIE L2,

AERBR AR I IR ASERAFEE IV TR W
W, BEAFENCHEN ITET7VT I 7TEERERRY
L7z, PEFAREE L ABRBILA 2> H30HER £ © 7 HREITT W,
B &R 8,9,10,11,148 X CFI5E:IC, TAF I TH
A1 B X OL6HEEICHREE L/, BERREER T
TL20mmF Cix 1 H 6 [, TL20mmPIR&ix 1 B 4 BIEA
FER 2R L2, BB, TVT I THEADOFRERINIZ,
(#k) AV vy VEBTERD DHAce & Vv, ¥EEK
100 ¢ 123 L 8 e DIRETIHIIL, 16~24FFf5810 L 72
BAREE L7, BEFERI00EA/ nwr BRE L,

HAEHEPOAETEE IR, RBREK»S TL20mm F
TiE5,000B/m CHF L, TL20mmY 4 X T—BE&¥E%
W8T, ERFOHER L UCRBMHEROY > 7 v

TxATolz, FNEBERE, 1,000B/nfe b L) ICH
BERE 247 TLAOmmE CTHF L, REBRT L L7,

B2 7Y ¥ 7 TL20mmY £ X Tl &R 5 5 1002
FO, TLAmMmY A ACREER-2E&TOATIDE
IFTL0%imKEANV<) VCEEL, #EHB{LEEOHER
RIREFFEL 72, €512, TL20mmY 1 XD Y i
R EMLEEREEEL (0=100), TL4Omm¥ A XD
YTINVTRERXBEER R L, FHEREBEEORE
WAL 2,

HERICAV AT (B) HARRSH LY & —
HREL, —E®R, ¥¥3I VA, C, D, E, IR
LI OWTHHEITo 72,

(ERAGERREEGDIELE]

TL20mm3B £ O TLAOmmY A4 X CH v 7)) ¥ 7 L4l
RAT0% KAV ) v CHRER, BUEGOSES
Tolzo BIRIIWIR L & & ICHHMETIZ 2 WERS I3 KSR
WET TITo 720

FEHEIT D) THWHEICE L,

[(BHEHERTDERAE]

FHERREREYE I TLOMnY 4 ATH YY) 7L
EEE R, RXREREZIHEZ L CBE L, XK
BEiZ Softex fHH OB X MR AR E CMB-2B % H L
Bt mA=1.5, V=60, XESEE=2000D%
ETITo 7, BIFIIEH L BB 2R L EHOBH
Wine, BEZEILTVWABTHREES 2L HEL
L7,

[##EtnzE]

BALHBIRAS L OCRHERERERBIRRTEL R
TeRER AT FRMEIC L ) B 24T o 72, BEEBRX X
DNEONTERIIEYETRTEL L, METFEKSE
5% THIEEDOEZEDOHRELIT> 72,

@ & =2

[EafRE O HER]

RBRICHWEAFRORESTEEELENV-1-2)-2
WZRT, ¥ IVABIUEYY I v DOMILEIZRAER
X&dEERRHE SN, FEBY ORILE LT
AN

ZFoMOFEZ I oVTEXHICERYHOY Y 3~

42 >

792

£N-1-2)-1 HBRX D=
EAS2D EAIA
REBRE fAxE
(1U/100g) (1U/100g)
I Xt B &R — —
I VDL Xt T IR AR 20,000 —_
i VD& X4t T AR A 60,000 —
hig EASUAREXHATER AT — 30,000
v E#SVA-DIS{EXtE T ARER S 60,000 30,000
VI E43yDiE YR IR 20,000 —
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CA%H0120F L iR 2 B WS R S -3 13 IZRE A &
HFETHo7,

[RERR]

HERBRE, 4/13~6/10F TOSOHM T 72, FIBE
REEN-1-2)-3C7 T, FEHREBRX & bIEFHICHREL,
BE, ERFICBVWTKEREIRD N o2, &
B, AFHEFOKE, BERE, pH, BIUBREI
ZN#FN15.2~19.8C, 4.0~7.2mg/ ¢, 7.97~8.23,
66.4~339.0lux TH Y, HEHRBRREICEITDo5N%E
Polz,

[EmIRRAIAERE R HERR]

TL20mm 3B & O TLAOmm ¥ 1 X2 B} % Blhoo HEk
MEEN-1-2)-4, £WV-1-2)-5, KINV-1-2)-18 L *
HIV-1-2) -21Z5R T,

TL20mm ¥ A X O BALH BRI, EHEDT79.4~
87.0% L &X L bEL, T/, BEISHADOTLERE
DEAEEDO KT, FRBRX B THERICAETZ T
bhadorz (P>0.05),

TLAOmmY A XD BALHBIRINIE, SFMICVRORE
ERPEL, BICE s 3 VERLER 2B L2 IR

RN-1-2)-2 EAFEORESHEE

RO &
HH SR EAL XH IR AR X-D=20,000 X-D=60,000 X-A=30,000 X-A=30,000, D=60,000 Y#WHfE Y-D=20,000
250 400 700 400 400 400 400 360~500 360~500
¥yiva [U/100g 1,130 1,430 1,400 30,000 30,200 9,430
¥y3C mg/100g 12 1,420
¥4 3D IU/100g 2,500 2,500 2,590 22,800 53,300 62,800 1,330 21,900
¥¥3IVE mg/100g 100 131
e % 8.4 6.0
GICAAYE % 60.2 54.0
biil: i % 13.9 14.1
il % 9.0 12.6
EHBEE
20.5(EPA) % 8.4 12.9
22.6(DHA) % 11.6 12.3
3 n-3HUFA™ % 21.0 2.5
¥ 3n-3HUFA=20.4+20.5+22.5+22.6
KRN-1-2)-3 WHBITHER
HEBRX WMEE N ~TL20mm TL20mm~ TL40mm
TL(mm) TL(mm) _EBHE%)  Ti(mm)  EHE(%)
1 95 + 05977 196 + 242%2  g50 399 £208% 955
I 95 + 0.59 19.8 + 1.84 86.6 396 + 274 90.0
m 95 =+ 0.59 19.1 + 2.35 85.2 39.6 + 2.26 915
v 95 4 0.59 19.6 == 2.39 85.3 400 = 2.10 89.0
v 95 + 0.59 187 & 2.18 85.2 39.7 + 2.46 90.0
VI 9.5 + 0.59 184 + 1.73 88.2 39.5 + 2.27 92.5
¥1 N=50
%2 N=100
£=N-1-2)-4 TL20mm¥ 1 XIZBF 2 BILHIRT
BRI (%) RE—RE R EIHE (%)
BEBRR w B=1/2 B>1/2 B A C )
At A+ A++ At Ci C2 C3 D1 D2
I 82.0 17.0 1.0 0.0 9.0 0.0 1.0 0.0 0.0 25 6.5 105 1.5
I 81.9 16.6 1.5 0.0 75 0.5 1.5 0.0 1.0 3.0 5.5 12.1 3.0
o 85.5 14.0 0.5 0.0 7.0 1.0 0.5 0.0 0.0 1.0 5.5 6.5 1.0
v 82.5 16.5 1.0 0.0 7.0 0.5 1.5 0.0 0.5 2.5 4.0 8.0 3.0
v 79.4 19.6 1.0 0.0 100 1.0 1.0 0.0 05 1.5 3.5 16.6 3.0
VI 87.0 12.5 0.5 0.0 5.5 1.5 0.5 0.0 0.5 2.0 6.0 1.5 1.5

102



HEL, EENEEAZROEE, B<1/2, /8% —VFIH
BROA+, DITHBEICEBESHAL TV L0
#gEsh/z (P<0.05),

[BHESREHRRR]

TLAOmm¥ A XN BT % FHEE B HBRIIT BB H
BESFCB2RERAFEECHN-1-2)-3127 R L7z,
HWBFRIL0~47%BE T, REERICAS LBHEORK
EVRETHoTz, T2, BERBERICBVWTEY I VR
MEDPS VI EREEAERENE L 2 2SR S,
FICHY S I VEBE LA VROREHRERNE S I~
RO T XICH"EFRICH CHIA L (P<0.05),
[FRRAIGEREEEHRRR]

TL20mm Y 4 X2 BT 5 BiLEE O R FE 4.0~
11.0% &f&L, ¥ice s 3 UljssbiaR 2 8fE L2 VX
DHELERIZL.0% L b o 72,

@ % =
AEOEBTIE TLAOMmT 4 2B WT, ¥y I v
ABIUEY I VD2 FhFREFL00gH D 30,000
IU, 60,000 IU 34k L 7- 6% % 4688 L7 VX 0 BALH 3
RAEBVEMSR SNz, i XHTHBER EE100
g% VA=1,4001U, VD=2,5001U) %##EEL/-TX
CRAEBEESROLNLZEE b H o7, —7F, TL20mm
P A XOBAHBEARIIER & D BEIEHBEERMEL, &R

" BRXETEEIROON P o7, ZOIZ LD HRERIC

E¥IVALYSY I VDRMILLERAFERZEET
CEIVEEMHREOBMREHALREL TVWE Z LR
BaN/, LPLEDS, FOEFKERDIDOTIIEL,
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WS =30 OB E TIT o 72, AEIIEAS, Bl
G TH o720 HEEROHEARIIT 2 KEDOFHETEL -,
[#EHanzE]

BCHBURI L & CFHEBREFHARR B L
ToRER B MATFIREIC X ) R % 1T - 72, FRBREX X
DNEONLRHRIIFHETRTIEL L, REZEEAYE
5% TRIUEDEDRERITo 720
@ # R
[FAE#HR]

FERBRIL, 4/25~6/17F TOS4AMIT- 720 KA
X TORY BIFHREZERNV-1-4) -4, EV-1-4)-5l277 7,
HRBRX B CHRE, £BFCKELEITO LN Lo
7z (p>0.05), LAL, II-1KiZ2WTit TL20mm T
Py BT BRI oW TR, BIEHASHEOY Y SR
RLTLE-72E, MRO TL20mmIZBWTOERLH
RO TF— 713, M-2RXDI0BDF—4% & L7z, &
BREIMF oKiE, DO, pH Iz #hFN16.7~19.4C,

RN-1-4)-4 TL20mm{ZBF B D HTER

RRK RARE BB TR TL20mmE B ORRICHV - RE RS
TL (mm) TL (mm) ERE(%) TL (mm)
I—-1 7.5 += 046 184 £ 2.17 854 18.5 # 1.63
I—1I 7.5 & 0.46 18.9 & 2.28 90.2 18.6 *+ 1.65
I—-1 7.5 % 0.46 17.9 X+ 1.68 79.8 18.0 = 1.22
I—I 7.5 = 0.46 18.0 & 1.51 82.6 18.2 &= 1,44
m—-1 7.5 + 0.46 18.3 = 2.11 72.3 —_
m—I 7.5 X 0.46 18.4 £ 2.29 86.4 18.5 & 2.03
X1 N=100
¥2 N=50
RKN-1-4)-5 TL4AOmmIZ BT BE D BTk R
HBX TL(mm) X ERE (%)
I—1-—a 38.3 =+ 3.31 91.7
I—1—a 38.6 + 3.85 89.2
I—1I—a 36.9 = 3.60 90.0
OI—1I—a 37.1 = 344 91,7
M—1-—a 38.1 &= 3.97 90.8
M—1 —a 37.7 = 3.96 90.0
I—-I-b 378 = 3.78 90.8
I—0—b 38.0 = 3.60 90.0
I—-1-b 37.4 £ 3.73 88.3
OI—I—b 36,8 *+ 4.15 85.8
M—1I-—b 38.1 = 3.79 89.2
II—1I—b 38.3 = 4.04 87.5
X1 N=100
RN-1-4)-6 REASFAROEESTHEE
, BROABLIRE
BB HEE YRR - TR R V0I5 (00ATE)
<300 4 360~500 ¢ 500~840 1 1, 000 ¢ ~300 360~500 1
LF/—L mg/100g 3.52 3.42 3.44 314
E4SUAA (LF/—ILEYHRE 1U/100g 11,700 11,400 11,500 10,500
B7RONEVB(ESLILC) % 1.15
= 50 1U/100g 1,290 890 1,190 940 21,800 21,600
#Brazzo—JL(EASVE) mg/100g. 152
Ke % 8.0
e 0E % 522
el % 13.6
AL % 12.9
EFRESE
20:5(EPA) % 150
22:6(DHA) _ % 15.7
% n—3HUFA®! % 32,0

M1 n-3HUFA=20:4+20:5+22:5+22:6
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6.4~8.6mg/ ¢, 7.97~8.27, F72HEEIX9.0~24.0
lux D THER L, LOEBLEHLEEILEIRSNT,
EAREE TER 2o T,

[EE &R ODHRER]

AEBRICHW-REFEROSITERERIV-1-4) -61275R
To EF IVDEBILLEROBEEHAFNOY Y I VDI
REEREB SN, FEEY OMILEITD o L 2SIk,
ZOMOEEFZRICOVWTIRIEIZABLEEETH o,

(773 7OHHER]

HBRICHN 2TV T I 7OFWMERELEN-1-4) -71
AT BRIFRICOVTIREDILRDO T VT I 7 H &1
ol EFIVAICDOWTIZY Y I UV AFEEKIC
1,0001U/ ¢ OBEFETHEIL L X IIZBREEL Y 153.7
IU/g, 10,000 IU/ ¢ 584k L 721X 1% 2380.5 IU/g BiH & h,
TVFITHIZEY I VAFRRYATFR TSI &

VHERR I Nz,
[EEAFEREHBERR]

TL20mmPB & U TLAOmm i BT 2 Bibo BRI % =
V-1-4)-8, £&N-1-4)-9B X UHIV-1-4)-2, KIV-1-4)
-3IZR T,

TL20mm¥ A XD BALHMBIRIIE T RO X ik~
EEEFEPo72, TXENX TIZE/LHBRIZE VT
o7, EEIBHEECIE>S /2 1CBWTIRSS
BEEBICEPoT,

TLAOmmY A XD BALHBIRTII EEBIZ T -2, T-b
XOBACHBIEIE L, By - VFHIHBEEDOA +,
Cl, C2, C3, DI, D2lBVWTHOR LV AEILS
CHIE L7 (P<0.05) I-a, I-bRE&RXIM-a, M-b
XECIEE/EHBERICIIERZR SN2 D o 7225, /35 —
VHIBBEENOA+, C3IBWVWTM-a, M-bXAT -a,

KRN-1-4)-7 TLF I 7ORESHEER
R’E B o INDBR
1 2 3 4
LF/— U (SR B 8T-Y) Lels nd™? 721.4 46.6 nd
EAIVASIA(LF/—ILEUBE) U/g nd 2380.5 153.7 nd
K4 % 88.9 88.0 88.6 88.9
HiEpasE % 24 26 2.2 2.2
BEmEEE % 218 221 195 198
(HREEL-Y) :
EBUE®ResERE
20:5n—3(EPA) % 74 6.7 74 105
22:6n—3(DHA) % 35 3.7 33 3.1
¥ n—3HUFAX % 1.5 109 11.3 14.6

X1
X2 ndIZRHBRIELT
1:30% Q) BB A (L CiB{ELT=Ar

2n—3HUFA=20:4+20:5422:5-+22:6

2:30% 1 Y BEEA M ILEVAE10,000 1U/ £ TRAIEL 7= Ar
3:30% A HUUEEEA M ILEVAE 1,000 1U/ £ THIEL 7= Ar

4:DHAce Ga&{bL1-Ar

RN-1-4)-8 TL20mmY 4 X2 BT 5 K EEE BB R
= =000 mER>12
BEEELETE
HBE REERNLEE BEEEE%) gi*g‘/ 2
T¥ =E<1/2B>1/2 =
I 18.0 75.5° 6.5° 0.0 143
I 20 63.0° 35.0° 0.0 145
i 1.0 81.0* 18.0° 0.0 15.0
N=100
I I i1
HEBX
N-1-4)-2 TL20mm!Z 3B} 5 EEGBILH BRI
RN-1-4)-9 TLAOmmY 1 XiZ BT 5 BILH IR
EHR A IRE (%) NE—RHER (%)
HBE  EX BE<12B>1.2 B ABRED [ D (FE#RER) A A+C
* + ++  FF+ (D) 2(mEE) 3(EE) 1GE=EL) 2(RE)
I-a 6.5 90.0° 35 0.0 210 63.0° 35 0.0 305° 50° 34.5° 66.0° 40° 535 40.0°
I-b 11.5 88.0° 0.5 00 310 630° 05 0.0 220° - 50 330° 38.0° 20° 530° 35.5°
I-a 0.0 65.5° 285 6.0 7.0 58.5° 285 6.0 56.0° 430° 90.0° 915° 43.0° 75 92.5°
I-b 00 61.0° 320 7.0 35 57.5° 320 7.0 62.0° 530° 92.0° 89.0° 60.0° 50° 95.0°
-a 05 91.5° 8.0 00 120 79.5° 80 00 38.0° 135° 67.5° 74.0° 55° 27.5° 72.0°
Wb 1.0 92.0° 7.0 00 135 71.5° 70 00 220° 125 65.0° 61.0° 55 335% 65.5°
N=100
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I-bRISH LEBICE CHEALTW (P<0.05), $7-,
48] TL20mmEARE D RPER & OB #12 X 5 BILHEIRIC
KEREZEIRDON 2P o7z,
[BRAGEREEEBRRRT]

TL20mmY 4 2BV 5 BQALER 2 EV-1-4) -8R,
HBERIZ13.9~15.2% C, EHBRXBTER LD o7z,
[BHERTHEBRRA]

TLAOmmY A X2 BV} 2 BHER B H HIRN 2 RV -
1-4)-10i2, BEHEES BT 5 BREHIRT LRIV -
1-4) 412" %, F~GAF—T1210,000IU/¢ €% 3
YATHALL 72T VT I 72527203, I-bAED
TEHWEEFHBRER L2, 72, &K T25~40%1E,
THIM O PORE L ROMEISHA L2, EF3I
ADEETIIRL, BRELZ IO LERN SN, 4HOR
BRICIIEEDPRWE LT, TN5DF—FRETL b
272,
® % =

SEOFEEETIE TL20mm, TL4A0mmijH 4 X i BT,

100
80
)
B g g
?E EE>1/2
:3 © aj<1.2
2 OE®
20
0
I-a I-b OD-a I-b M-a b
100
80 OA+
H @A+
) BA++
60
48 MA+H++
B [ 19
~ 40 @ac2
% mC3
[ 1Y
20 mD2

M-a m-b

I-a I lI-a_ I-b
HEBX
HEV-1-4)-3 TLAOmm¥% 4 X2 B 2EEW (L) B LY

35— 2B (F) BALH BRI

FN-1-4)-10  THERAHFURR

BEERER (%)
B

HBE FHEREMRE R4
(%) FE HE& BE  Hil

I-a 15 0.0 0.0 15 0.0
I-b 15 05 00 10 09
T-a 95.5 79.0 6.5 82.0 30
I-b 98.5 745 7.0 83.0 2.0
M-a 15 05 0.0 10 00
M-b 15 0.0 0.0 15 00

N=100 i
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IXOELOEBHHBAEIBVERAR S Wz, $72
&X T, TL20mmY 4 X & TLAOmmiGH 4 Xz BvT
BACRBRICKRERZBZRIR O N 20722 8005, BAL
RROBERITFERHCREL TV D Z EFRBE N,
BALHBFROE» > 2 IR TREEUFICF ~GA 57—
VIS I VA% 10,0001U/ ¢ THAL L7227 V537
25z, WMEFARERT*ED, X612, BEAFEIC
HIREOY Y I VDML L, $4bb, Z0LkH%
HFFERERALES S LIS, Fnsss
Bl D BALEBIKT L CH—~TEELBLIZL-0P, ¥
TEBOMEERAFEEYBLIZL 200 RBETE L
Polze LL, CTHETOHERICELLYYIVAB
LUy I VDMLEROERLOEZ ALY, F~G
AF=VIBITHEY I VABILEZFOHBOY Y I LD
SRALIC X D BALDSR S BB A WREEATRME S vz,
72, OXK b BAbOEREFHBRITE 225 b BILiE
RHEL B L2s, BERBRICIIRICAV-EF
DA b BALRBRE R DAL T 2 TR,

FHEEE I CoVWTE, IXROEFHARI B TE
{, TNETOMFEKREFARKIC, F~GAF—IVIcE
FIVA%10,0001U/ ¢ TALLAT VT I T7RE%
5ILilEoT, FiEBREVEECRET L Z LA
BTEIz, iz, FHEEEOBREILEVEEOR/LE
BANERNE 2 A EESR S M7z,

LB OV TRER THERICER 2 o72, H
TLRFRRICIZE % I~ AR DHA BSER L STV B2,
SHEORBETCIRIERETE Y I VADEERICEILID -
725 DO HBBIGEV S 2 o722 s, SEOH
ERBUI KBNS BRI REN 2 ER S RBEE
THbEEZONN, FEREZHBETHILIITE
oz

F 7., 4EORERTIE TL20mmY 4 ZLFEOFHE 12
B TKENOBHE OFEICBIT A2 FAORILREHIC
BRELZEIROW o072, ZORERELT, I, I
RiBWTIZBtERA RS BE S o722 L, 77,

O1-a
BI-b
MI—a
BIl—b
MI—-a
mll—b

BN-1-4)-4 EHHES BT 2 REHIKN



IRICBWTHEIEHRERELR CEEORENFELRD, B
HXOFEIEN oo b ElEZONS, KIE
HNOBIZEEHDREICEET 2 5B boFER 2 K
ECHHITARRPLZCHESNTWEZ L RS, 4O
DEBCIIEEPRENID2BEINIONEEZLD
Nb, 207, BLHBZMEIT 2 20120d, FiEH
BT ABRMAMBERE L CHZEPTPEETHDL EEZ
bbb, —=F, F~GARATF—JIc8y I Y AML7 VT
ITEREBELE, EYIVDEELAILICEYELL
PEEICRON-ZEDPHLEYIVALE Y I VDOE
BRI, EoT, SEOFEHELREZ, &
BHOEERE Y I Vv EDRF— U TBALRBICE
EBLIZTOPRARDLENH S,
5) HERAGKEREICHSEFTIEAMESI VEEHRE
BEEiOFE

fBHE  EfE- A RER
4) 1ZBVWT, F~GAF—TUDk I AMFARIEEK
LHEyIVAF®10,000IU/¢ THALLZTVFIT
PHREEL, ERLTG~HRAF—YoFAalcEyI VD
% 20,000 1U/100 g Cifb L 7-BeAfRl 2R L2k 2
5, E¥Z3IVA - DEMILL Do RRKICHAAEREE
WER - BCHBRSHICHVERECTHEEAT L O K
BPBoniz, 205 LAREEEICEHLTE, F~GX
T—VOe I AMFRCBRENDYIIVARGXAZ L
T, BETHERELZRITLVWISTTICHRESNT
WARREFEMNTAD DR o, ¥FIVDIZDWT
X, 2) ORBRIZBWT, ¥y 3 v Dr2EAFECHEb
TAHILICL ) BEHBERSE L 2 2R/ ON, €
¥ 3 VDO BACHBEDOERDO—D2TH 2 LR S Nz,
FEYIVALOMEERICLY, BAERBEMEES
MBI ENRBENTZ, LELEDS, 3) ORERTIX
FULBRBRBZRE D »0b 6T, MUKREIERS L)
o272, TN ERL, BEENEY IVA-Dide I
FROBBRERBROBRRELEZ SNDLY, ZhbDY
YIVIIe I AFAOBREARIIBVWT, EEFEHEND

B EnVWEE 2 LELORE, TOZ DD,

s IVAZOWTRHMRWRSEMT S LN SN

FTHHOBNEZHERT LI LE LT,
© MEEFE

[HBRRNOE]

HBFIERY D =R A MAEZ10E (5 XX 2 H)
W, AT VHOREFEEERN-1-5) -1IR T,
I-V-VRTREYyIVAREREKLLLY 10,000
IUCTHBIL L7 VT I 7% E~FAF—YVOFAIIR,
IXCiZ¥s3IyA%10,00IU/¢, ¥¥%3IvD%
20,0001U/ ¢ THALL727NVF I 7% F ~GOFAICHE
fBEL7, IRET -W V- VOFOMDAT— VT
¥ IVARZBLLTWARWT VT I 7TRREL, L
AR IRIRIAF—Y, I1-M+N-VXiZG~H
AT =T CTHREEFRE L. VRIZoWTIXERAFEE T
IZ¥¥ 32> D% 20,000/100 g DEETHRILLZD D%
G~HAF—VofFaIlz, VRICoWTERAKD b 0%
H~1 A5 =V OHFAEIHHEE L2,

HEROWE, EWine 4 i b3 2 s bENI KRR (k)
BWD0%A B VIREFANVEERL, ¥ 3 Uik
FTAHXICELTIE, ¥¥IVABLIUEYIVDEAA
WVICEBRML 7z, BRI YHE2ERL, V-V
R YHEOREFER Yy IV DEBLL-2b D%
fERL, DRI - 0 - IR EFERICESY 3 v DERE
DLDRMALIZ,

[ftA]

BERAII20024E, HARBEERREH BOERE £ E
HEEKE RCAHAE0BEFHT) CTDATF—VET
AR O A CTHET S NFA (H#E14, TL6.13+
0.39mm, A7 —VEEBATF—V3%, CATF—T26%,
DAF—V71%) B, NEFEIZ8,000/nE L,
TL20mmBAR&EIZ 1, 2008/t & L 72
[REFHE]

EWL-AFTHEERV-1-5)-210RT, FAFICIZ
TL20mm ¥ T12100 4 R A —FA A Pk IRK 2HE %,
FHOEE A7z, KEIBAICREL, B 2 ESYT
BUWEBXESALZWE S IZ L, SIEKRICIEZABEEK
TRV, fEAKRIZI7T~18CICRE L2, T/, BRI
I7—=A M=V 1HZ2ETLTITo7%, B8 7EPIIK

~GAF—VEHEKIZ, ¥¥IVDORSRELEL B, pH, BWHFME (DO) 2WETH L L b, BER
A lickh, €53 VA - DOMEEHIC L 2HEE ERICHE L7z, NEH 2 HEZ 2 EEMNEL, 3
£N-1-5)-1 HBRXOZESEM
7= E T
1 i i 4 v
Q:(B; BERBE BEGR EREE EEEE ERAE
Cc~D
D~E
E~F
F~G ESSVABEZATISTHRIE | E4SVA-D BETILTITHRIE | E43VARETLTFIFRE ESIARETLTITHRE
G~H . e g of BEREAE E43DERUEL-RAMEKRNE BERWEAH
Hee[ l WHEE E432DEBEL RN

KT ILTE7~DEFSUARERERR BB CH510,0001U/ ¢ (BH@EA.0AIUEE) E L. EX S S DRCEIE20,000/¢ £ T 3,

KEAME~OE LI 0BEREIRIERRBLENSH20,0001U/100g& T3

Xﬁﬁﬂﬁkltﬁﬁi@ﬁﬁfﬂhnft‘éﬁﬁﬁ EERAT 5. BIERCEL TSR E T~ 55U ERRAYDHA

A AN (ESS R 2HAT 5.
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RN-1-5)-2 ERiL7-F8EHE (TL20mmF T)

D) I mx Z: v
g ZF— L 2T 23— Fes v 2T
3] AR ERRR BT AR
17 FARE FRRe FRIRE FRuRE FRiE
18 RF-UHH(IEE] D~E D~E D~E D~E D~E
19
20 EEmMBET L TT R8T Easvﬁmt?lwﬁ?teﬂﬂl ESSUMMET L7 7RI E&E:Ali!ih?llw‘-s?i&nmq
21
S SN RS N S 2N — ) - S P, AN -
TTRTTRF-SHRGEEY T F ¥ ERETARET LTS Rt F IS DA ORIE LTS 7R P ESRUARET LT SR | T E R AN LS T
2 a Eiu/L) 150/ (AW « zlru/u
25
26 s — - N— ez} -
o REF-CHIF (GHE)Fa E’Eﬁ‘ﬁ&ﬁma‘x F~G F~§ TRRBTR F~G M FG HRDTH
28 ERANGES EamNGAMNg ES3UDRIERA S RENS EAIHGEMG
28
30 .
I T RESSHRIGGEE] e [} [ [ I [
32
33 WERAR YISV DRER SRS
34
35
—38 —
37 KT UHESEEY T A~ H<i Fi~T T ¥
38 R
3
40
4
42
43
44
45
48
47
43
49
50 Y
51
52 TRYB BYEI O} Tod BRI

HE&DBELT2 5 HRERBIME & L7, SRERBIGR LA
PEEXT VT ITIEF VTV R0, BIE»S 3
HEZZOLVITE B HoOX—nN—FrulLsVi2
THIL LAY I XV RT AL 2 CTREELZ, T
7 I 7 IZHERBAME O HER174 5 H#31$ T 16 H BAEE
L, REERIERAOGRERLEMRNE R CGETRE L
T2o TNT I THEAEBIAE D & BOA FEHGRERRIG T T,
PHADZ T — VB L VRIS 27 V7 I 7 OMEE
BRLD:0, AF—-VHBHEOEDY YT V7%
BFR 1AMEICo E50BIY BT, HERFTFole AT —
VORBE—FEHEORECDDEFDORAF—T L LT,
T ) EENS E (1KY Y EF250B) 4T o 77,
HER28 2 S/ % BAGA L, TL20mm¥ Tld—H 6 4,
TL20mmPAEIZ—H 4 EHEE L 72, #AEEBAMES 4 S
B7VTFITREETREL:, #RADEBLEN
TL20mm & 7% » 72 EC, —B2E2 WY BT, Fi5 TL,
ERBOWES LU, BHEROY 7Y ¥ 757w,
EHIR, SAEICI20B T OFNAL, TL4OmmE T
BLABRKRTE L7z ¥ 7Y v 71k TL20mm T3 B
BT TL20mmE E T3 5 A% 100EEH L, TLAOmm
P A XTREER S 2E&B%210% 8RNV ¥ TRE
L, REOBLBBRRZRAE L2, T/, ALBE=
TL20mmDELY BT &0 5 AL 72, TLAOmm¥ 4 X
2BV T Softex 12 & 2 FHEEHREEEOHBRIE (o
=100) % TITo 72,

HERICHER L7V 2 73k, e, v 3o
A, ¥F IVDICDWTHHIT LIz, $ 72, BEAEENT (B)
AARGON LY & — KL, —fMEK, €4 3I VA,
C, D, E, BHBIZOWTHM L7,
[EBRAHFERBEFEOSESE]

TL20mm¥Y 4 XTI BT TL20mmbl T 2 HEfk %
100/8, TL4Omm¥Y A XT3 EELICI0BY >~ 7y v 7
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L, BLHEARRZFAEL 72, DEIARTHF -7, &
FHEZ 1) THWEHBRICHED 2,
[BHEHEEYOBESE]

FHEREE T TLAOMm Y 4 X TRY EIF, 10% Mk
FV<) YCEHELZBEOXBEERBY L, BER
HOHRBERELRE L2, BPLEB L UBELEIX 4)
THW/ZFEICHEL 7,

[#atnzg]

BICHBRRS L UBFHEREESHBERE CEL L
TeAER T REHENREIC L ) BT 572, £ &
DRONIRERITFHETRTEL L, REIFZKiE
5% THIEROEDORELIT> 770
@ # B
[fAERER]

FERERIE, 4/3~5/19F COLTHREIAT- 720 BH A
A TORY BIFHERZEN-1-5)-3, EV-1-5)-412R7,

#N-1-5)-3 TL20mmI D BIFHER

IR BYBITE A= (%)
TL (mm) TL (mm)
6.31 =+ 0.39 21.13 + 223 68.4
6.31 =+ 0.39 20.04 + 200 63.0
6.31 £ 0.39 2022 + 138 62.5
6.31 £ 0.39 2063 + 145 59.8
6.31 =+ 0.39 20.55 + 1.44 63.6

FKN-1-5)-4 TL4OmmEL Y IR

HBR RUBTES  £mE (%)
TL (mm)
39.95 + 3.04 98.3
36.26 * 3.42 938
34.50 + 409 90.0
38.12 = 3.23 99.2
37.04 + 3.36 97.5
N=100

“<igiFimi




TL20mm¥ A XiZBWTid, WY HF% I XITHES0T,
I~VXIZHES2 T o7z, BEFAEXTHS I XA
ERIIBVWTHMOR L VBTV, TEF~GAT
—VICBREDY Y I VARMILLAT VT IT RS X
721~ VEOERERDY, BRTABRELRED LEE,
CDXIRBREENBNZLDEELLNS, D-1K
COWTHERAHOAREEIRI ), HEF TR
BEFIELZ, 205, IROKEF—7ZM-2 K07
— ¥ Rz, REBHETPOKIR, DO, pHIZZFNZEh
117.0~18.2C, 6.3~8.4mg/ ¢, 8.12~8.27, ¥7-H
13281 ~1060 lux DEITHR L, COHEELISBLE
LR o NT, FKEHTEZR D7,

(&R OHHER]

HERICH W B EFB O SR % RIV-1-5) -5127R
T, ¥¥ I vDRMILLZROBEAAEROYY I D
MEE L VETRIBEB SN, BbEE LCIZRE
ZWRETHY, FEBY OMILEIT) I LATHEL,
FOMDOEERICOVWTIRIEIZABLZEEETH 72,
[PI7 I7ORFRR]

RERICHWAT VT I 7OGHEREERN-1-5)-61C
Ko FEIFERIC DWW TR X @ DHA 2MboX & 0 %

AR, VI VIEOoWTIHY Y 3 VA REREK
12°10,000 IU/ ¢ DR Ccifb L7 T X1 2239.8 IU/g #&
WER, ¥ 3IvAPEEKIZI0,000IU/¢, Y3
D %20,0001U/ ¢ ORFETHEILLZIXIZE S IV AH
2010.71U/g, ¥% I DA 1216.1 1IU/giEh, 7
VFITHIZEFIVABLIUOEY I VDARYATR
TW3 Z LRI,

[ERAGERE HERR]

TL20mm$B & O° TLAOmm Z B 1) 5 BAb o HILRR % &
V-1-5)-7, ¥N-1-5)-88 X 'KV -1-5)-1, KIV-1-
5)-212RT,

TL20mmY A X O BACH BRI IZ A HERX T2 1d 7
o7z,

TL40mm¥ 4 XD BAEHBLRIIE T K3 th o K iz <
EERFEPr o7, HRIBHAETIIE>1/2 128V T
BRIRLIR, IR VR EDHICEEESRL NIz,
¥/, Ny —VHIEBEEOAL, A+, C1, D1, I8
WTHIRETI~VREDBICEREESR Oz, L1
EEICBCHHALL (P<0.05), IR VXKETIRE
EHBARICIZZIR O NP0 7205, N7 — VHIHER
DATIEBVWTIRAS VRIS LERICECHALTW

RN-1-5)-5 BEEFHORESHHER

FEOEEINE
HE HEEA NNy k] Y R AR (VD2 51U/ 10038 1)
~300 i 360~500 1 500~ 840 1, 000 4 ~300 4 360~500 i
LF/—IL mg/100g 20 1.9 1.8 18 :
ERIVAP A (LF/—ILKYRE 1U/100g 6,600 6,230 6,000 6,130
B7RaNEVB(E4EILC) mg/100g 595
E432D 1U/100g 680 890 550 560 17,400 16,100
Bhazzo—)L(EASVE) mg/100g 163
K& % 6.9
BaOH % 57.0
FAAERS % 15.1
AP % 124
BHBSE
20:5(EPA) % 1.7
22:6(DHA) % 1.9
¥ n-3HUFAX! % 4.1

X1 X n-3HUFA=20:4+20:5+22:5+22:6

£RN-1-5-6 TILF3IT7HHER

YT ORE
IHE By FITEF
1 2 3
LF/— L (B E R 4 1-Y) lHe/s nd® 672.0 603.3
ESSVABA(LF/ - LEYBRE) W/ nd 22398 2010.7
VD(RZIRE B L 1=t) /g nd nd 1216.1
k% % 86.6 85.2 85.6
HEEEE % 2.7 3.1 34
fERasER % 19.8 21.2 234
(SrigEEL-Y)
EURsSEE
20:5n—3(EPA) % 6.7 74 6.6
22:6n—3(DHA) % 12 1.1 26
¥ n—3HUFA*? % 8.0 8.6 95

X1 ndlSRHERRBEUT

%2 In—3HUFA=20:4+20:5+22:5+22:6

1: 30% A A IBEA 1L CHiELT=Ar
2: 30%1 A HEE A 1 L+ VAI0000IU/LTERIELT-Ar
3: 30%1AHYRBE A A JL+VA 10000U /L+VD20000IU/LT{ELF=Ar
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72 (P<0.05),

[FRAGEREEEERRRT]

TL20mm¥ A X2 B1F % HbEEZ RN -1-5)-7IR T,
HBIRIZ2.9~6.1% CHRABR B TEII 2 H o7,
[EHEREBRRT)

TL40mmY A X2 B 2 FHEFREHBERT 2 RNV -
1-5)-912, EFHEEFT BT EHEHBEHEEL KN -
1-5) =3I ¥, F~GAF—1210,000IU/¢ ¥ ¥ 3 &
ATBILLZT VT I TR 52T ~VENFESY I V&
SBALD IR ICH_REBCECHHALZ (P<0.05), &
BIERINCR 2 LS L OCREORENETH o 72
ORE -3

A B OBRERTIX TL20mmY 1 X2 BV TR EREBX
B CTRICEEEICEIR SN2 D 57225, TLAOmmY A

FICEMP BRSO B ER 2 RE S 2 L RB I Nz,
4) DERELIELEDYE, F~GRAF—JIBlIay
FIVARILICE DV EEOTHRERE L & LIRS
CEHTZWEEIREIN, LEL, IRICBWT
bEROERF HBAFITE 25 S BILIRBE LT
BT ERS, BARBHICIZT ~VREICHW:2FHFLA
b EBEMRBERRASFET 5 THERITEV,
FHEREICOVWTE, [~VROEEHHEEIBD
THL, TRECOMERRLEARKI, F~GRF—
2% I VA% 10,0001U/¢ TEALL727VF I 7%
HFRB5ZLIEoT, BHBRENSRTRET LI L
DVHERTE 72, L2 L, FHEREORE & BLERER

EN-1-5)-7 TL2Omm¥ £ X1 51 2 &R IR

ZBWT, IRKCERT~VROBIHBERICEEZ . ﬁ%«mﬁmwmw% BEHRE (%)
. e HBR T E <1/28>1/2 B
AR SNz, TL20mmENE D AT 158 257 Vo Ri72R>2
. _ i ; X ; I )
Zitd, SEMRLZBERBESRT, F~GA7 T 3
—VIZEF I VA% 10,000 1U/ ¢ DEETHALL 2T T A
NVFITRGAIZ LIS LY ML 2 LS, STt -
hbt, SEOBCRBEOFERIICY I VATHY, K2 N=RUBITER
#FIV-1-5)-8 TLAOmmY £ X (2B tF 5 BB
BRI (%) N&—zﬂﬂ(%)
HERRE EE %<1/2%>1/2 = A(ﬂkﬁ#*{s) D (EHAED)
* ++  F++ 1(Em) z(ﬂ_ﬁJ’ﬂE) () 1(B=RL) 2(FR)
I 13.0° 86.0° 1.0 0.0 35.0° 51, 0a 1.0 0.0 1.5 20 24.0° 49.5° 145
I 45° 92.5% 30 0.0 10.5° 82.0° 3.0 0.0 6.0 40 515" 78.5° 21,5
,,,,,,,, i 2.0° 96.0° 20 00 190 110° 20 00 5.0 40 . 480° 700° 220
g 40° 94.0% 2.0 0.0 15.0% 79.0° 2.0 0.0 2.0 45 50.5° 725 21.5
v 3.5° 94.5° 15 0.5 24.0° 70.5° 15 0.5 35 6.0 45.0° 69.0° 215
N=100 4
RNV-1-5)-9 HFHEFEFEFHIIRT
RBIREREE (%
HEBX FHERRPHRE (L =03
(%) Ba EE] M =]
1 44.5° 21.5° 50 34.0° 40
I 97.0° 68.5° 5.0 94.5° 40
_______ I 98.0° 64.0° 50 93.0° 70
v 98.5° 62.5° 5.0 28.0° 65
v 97.5° 69.5° 40 95.0° 45
1 2 3 4 5
HEX N=100

EN-1-5)-1 TL20mm¥ A XiZ B 3 WHEHI R/ H BRI

]im®
BR>1/2
BR<1/2

———tc

I
HERX
FIN-1-5)-2 TL4Omm¥ 4 X281+ 2 EREGI(L) B L U35 = Y 5I(T) BALHBRIR
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HEFICHERIR O 2o, T2, IRTLEH
FHESD1~5, 36~-39THAVHBELLL, €¥3I v
ADETII R, ERMLZID, HHVWIFEFI VA
DANoRBERPERTH 5 RS-0 E % e
THEIELIEITE o7,

HILHBICOWTIIER THERICE R P72, B
1LBABRIZIZ Y % 3 2 AR DHA 2983 & ShTwv 575,
SEHOBBRTREXBETEY I VADEFERT VT 3
THODHA EEEICERD > 72 b 00B/tHBIZE:
Whpofel b, SREOBCRHEER IFENLE
HTid%<, RENLZ2ERI-EHRRCHLEEL bR
726

F7, SRIOFBRTIREYIVDEBLLAT VT3
TREAFRE 52 I~ VEE, UFIVADALHE
LTV TFITR5 271K DO TEILRBIRITIC
BERRONWEP 72, EFIVABLUEYSY I VDI
A TREEREIL SR Z L IC L ) 20EBIERA %2 ET,
RAFHFOY S I v Dide I AHAOFREIC BN E
Bichiz 0 ER, RiEsh, BIREIEFELTERED
W22 EF/ELPIEoTWVE, F05, TNET
DEY I VDEMEo-BALRRERTIIE Y 3 v DAt
I AFEER TR EF 1T b TR WIS HE
HahTnwiz, 4EORBRTIZIAT—JICEBERLES
IVDPBARBUICB L 3T BRI o2 L
b, ¥¥FIVALYS I VD EOMHEDENFB/LHE
PRESEDEMIEV LR SNz, T2, EF3
VA XABLRBOEENKRE»o72E, ¥F¥I VD
DREBEVBEN o TRELEZ SN AA, 46, 1
X~ VX TREALLEIIEICERPCEFET, A5
PEEICELBERIP RN LD, ¥4 3IDIR
BAHBERTH -2 LTH, 20RRIENDHOT

(R) SEMNMT

B EHER Sz, 40, 4) OBHMERX 1213
FUHERZBLILNTE, 2OKELEE 2, B
BB LGS 2 7201203, BEHICBT2BERERE
#r%i%#ﬁﬁ%v&%k%i%né oT, FE
HoEsy Iy, BIBROBELZZERL, CIXARATF—Y
ﬂ@ﬁméﬂﬁﬁiéﬁiﬁéﬁﬁﬁééoit,t&
:\D@&%ﬁﬂbfﬁﬂéx?—yﬁmﬁﬁt 1584
YDEMOBALANDOEE L AL LENHLTH A,

4 /

5|FA3XEk 1)~5)

RANELZ - VrPRER - IEEEET - BAERE e 5 2
ERAGCERERBEICB L ITHAFORER LYY 3
VRAL DR, KERETE, 46(2), 279-286 (1998).

FrPUMRER - MWIEZ - BHEEET - BAEE : o 2
RAGERERBICBIIZTES I Y DMfbfAR s X
CREDOHE. PRIEEHIRKEFSEFTRABE
EgE O, 1999, p.198.

FrPIRER « 58 38 - Jusadi Dedi - FHELA @ & F XF
HADBRERERFEICBLEITLVLF /A VBOEE. T
IFEEHAKEZREFTASBEERE (K,
p.138 (1997).

PrRER © 4t - TRRERE L RELHEOBRMAHE. TR
L0 ERE B BRI P kG S (B,
THRET AEE2HPLE L72ES I VDB AEYE,

¥y 3, 68(2), 55-65 (1994).

J. Dedi, T. Takeuchi, T. Seikai, and T. Watanabe :
Hypervitaminosis and safe levels of vitamin A for lar-
val flounder (Paralichthys olivaceus) fed Artemia
nauplii. Aquaculture, 133, 135-146 (1995).

EEE— b I ARAOERMOBERE T LIZTH
BHE L EERORE. HKE, 60, 593-598 (1994).

HMN-1-5)-3 FHEHEESICBT 5 BEHBIRE
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FHEA - BHEE v o AEIRAELER & 5.

FROFEARKEZEEFASHEETE (ER),

1997, p.107.

6) I XERUFEEZICHSLEITELZILARILET

VT ITORE

Bt - RER

LI AEHAREICBNT, ERAEREE CITEL
&95) BESHBEL, BEMHECKTIMEICL>T
Wb, ZHIZERERNE OERER CEEFEMIL O
B POREIRI o TnEEEL NS, BB
fikeRE OTEET2) cBLTiE, ¥4I VA
X B EEEIEY SHRESRTBY, D? BELLE R
TUFBELCELEELBITH L LY LR
Z>Twb, =%, BUICBLTIRESY IV ADER
BTHELVF /A VB F~GATF—VICBRET L LE
fb2FRT ALY D FSHREIATVDLAE, EORS
LB IVADBILICB L I2THBRBEL ISR
T\,

FRIUEEY D 7 2 BIEAGEREHRRBRICS
WT, E~FAF—VDOELSXAFRICEYI VAR
1,0001U/ ¢ CHAL L7227V F3I7/—7Us X (LT
TVFITESTH) 2MEET S & TE{LHBIRST X
bhie, LaL, F~GAF—JI2¥ ¥ 3~ A%10,000
U/ ¢ THAL L7227 VT I 7 2888 L7234, Bkl
BEPER L, SO AFAICKETLY
VTFITNDES IV ARNMEFBILO MBI BEWKE
BICHEE 525 2 L HREN, REEIIF ~GA
TV I AMFRICKEHET AT VFITOE Y I VAR
ExT7NVTITEEKLLS7290, 1,000, 2,000,
5,0008 £ 710,000V 2§52 kiCky, F~GAF
—VNOBREYSY I VARIVELZRE S5 ER

TH5DPEPETFI,
O MEEFE

(#ts]

HAAZH AP RER BT EEEE @ ey
BUENKERATEL v ¥ — A BEREL s & —)
DEBE T ABHA L VIR L 72T % 20’ BEI 2 > >
) — MKETHUBRRMETA—N—Er1n L5 V2L
LY CHE L72FA (TL5.5240.48mm, A7 — VE4
BRTF—V17%, CAF—I70%, DAF—13%)
2RV, NETE G 1KEDH2 010002 L, TL20mm
YA XL 1 KEH 72 ) 140 & L7z,

[HRERKX]

BRBRX T B 2 EREEZRV-1-6)- LIIRT, ¥
FIVAIINVIF— MERMLZ W Control R, ¥# 3
YANSNVITF—MEREEKL LS, 2, 5BLV
10mg (1 #g¥¥IVANLIF— b=11UVA) R0
o B 251, SR 2 KL L7z, WEEHIZT IV
TITIEM ATV R WD ERICBWTT AL ET L
FITER7THEHREGEL:, 22AB>LT LTI 7H
THEEEICY) D B2 7ot8, KRBT OERBOLRENF X7
—VIELTPLGAT—VILEL T TOHM (27~31
Hif) 2F~GAF—Vk L, &4 DMILBEEDT VT
IT RAREE L7 BAFENIARICBWTHAF— V(37
Him) 2 oHaHEEL, ENIFETTLECT LT3
T EDBERREEEIT 072, T LY OMALENI R — s —
yuLs V12 (7ulST#E (B &) 2EHL, 7L
T ITOBILFIZF ~GAF— Y Tix30% A4 1) Vg
FAN OREMiE () B) BIUOEyI VA LI
—F (BY2EFIVTANRYBH), F~GAF—
VUSI30% A ) VEREA A NDARRER L2, BA
SEHI Y HEEER L 72,

KN-1-6)-1 HERekE
['STAGE]
A B C D E F G H I
Rotifer Artemia nauplii . Artificial diet
<L '
HERX FILTITRILAIDERE
Control
VA 1mgX 1mg (=1,0001U) ITEEKILHEY | 30%
VA 2mgX 2mg (=2,0001U) ¥ ARLET—F ((AYVEIBEA ML
VA 5mgX 5mg (=5,000IU) (1 4 g=1IUVA)
VA 10mgX 10mg(=10,0001U)

EAIVA/ULET—h: AL 2B 830 S S ()R
30%A U REEA AL K PRhES (H) Bl
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(BB HE]

FIE&MIZ100 ¢ BARY ZF L Uk BRICRE
L, BEZ—FICRO720, EXRCL VRS 0N
2T L7z, FEKIIE A BEEKE IR L TREM L7,
B KIRIZL7.1~19.5CThote ZTA M~ 1%
ET L CGBERET, BEBEL7.28~7.89 mg/ ( 124
F L7, pHI38.23~8.45CHR L7z, BEIZERMM
B¥121,059~1,870 lux T o 720

FEHRERIZ 4 A30H2 5 6 A208 $ TO520 AT o720
IWABICHREEL 2T L3, A—N—HE70lL 5 VI2E
1~2me/ ¢ (FEK) oFEETHRML, KiE20T, HE
1,000fEf&/m¢ T 5~ 15K ML L 727 A I XV KT A Y
BER L. TVT I 7%, dLKEDTASN % KiE28TC
THRIZAREE 2T TR L S ¥ -5 %, KiR22C, BE
100 ~ 1501844/ me T MALA %2 0.08me/ ¢ (EEK)
WL, 18R ML ERFERILL 72 D2 H V2, TVT
ITRAGERNC =7 VAF L VBEF Y 7 A 2ppm T
1 EOEB 21T o772, $7°, BEEEIHBEREL L,

AT —VHBEDHED 204> 7 ¥ 713 1 KIE50R
EL, FH5EAT o 72, HAADFEHLERH20mmIC %
o 7zER (TL20mm¥ 4 X) T, @¥E2Wh BT, T
ERBIVEREZHE L. RICKZKEBURT B
EEELZBREFNEL, FHLESHIOmMmI % - 725
A (TLAOmm¥ 4 X) TE&EEBY BT, FHLE, &
BEZAE L. &8, ¥ I3 $T_T10% KRRV
<) TREL,

[(ERAFERE DHTE]

TL20mmY 4 X TR Y BT 7228 X h50B %2 ¥ 7))
YT LT, ERBREOBMEERIZ, SE&a1ts X U
SRt EEL JibfEk e L TARETHREE L,

[ERAGERT DOHE]

TL20mmY 4 X Tid HILEAE % v 72508, TL40mm

P A XTIRI0BES V7 ¥ 7 L=, BLRBERERD

AAFEE, BALEER & BBy -V B02E ) OF
fliF =TTV, TRTCARTHEL 72,

BALER TEEMT 5 HEd e 5 A ERALEKOSATE
Rk Y EEMEE (EF), FEEE50% LT oMk (B
<1/2), 50% D Lok (B>1/2) B L ELE(L (B)
D4BEYICHEL, TL20mm3B & OF TLAOmmH £ X D H
YTNVTHREL .

Kz, BB NS - HoSEFEZEN-1-1)-1
IZHEVy, T X OMEIRA % AT (A), FEER(CL) - MR
(C2) - FEEB(C3), BARER (D) D 4 DI HIF, i
BICBWCITRMBEARIC LY, EERKkAL), B4
HEHES0% LT otk (A+), 50% D EofE(A++)B
JUEEBbA+++) L L, BWEBICB TIdBELE
(D) BLUAIB(D2) ICHHE L T2o HBSY -2k 2
HEX TLAOmMmY A XDH v 7V CHE L2,

[BHBEZOHE]

TLAOmMmY 4 XD ¥ FIVINB DK X B EE % Sof-
tex FEEL OB X MMAEEE CMB-2E 2 vy, 1.2 mA,
X RHRFHE30B ORE THRE L /2. THEEEREHBR
UL ERGEMSEE VT, AR B X CRHE, ER
EREBLOVEMICSTTHE L, 72, BHiEr SR
HETOFHECES 2O, RFHEESCBIZE
FHBERRSRAEL 72

[REAHT]

TIT I T OFKBEGIE, KD, KEERS, BeRhEERB X
CE S I VARCDWTHN LTz, KOE EIBEs g,
HMBERF& 813 Folch et al.® OFETHEL €4 3
Y AEEIIMIEIE% Sep-Pak 7 — M v ¥ (Waters Co.)
THEHEE EBEREICSE L, THIEE % HPLC (B
NV-1-6)-2)izfFL, VF/—N, LFF—ib, LF I A4
VEBBIUESIVANVIT— NEER LT, JEHiE
AL HLABEF %50 % KOH T4 Y 1bL, =7 vibh 7 %&-
RAE )= NVTAF NI A7 ML L, GLC (iIV—l—6) -3)

£N-1-6)-2 HPLC DHE

High performance liquid chromatograph LC-10A

UV-VIS Spectrophotometoric detector SPD-10A

0.5% ammonium acetate : chioroform(85:15)

Apparatus
(B BERT )
Integrator Chromatopac C—-R6A
(B3 B4ERm )
Detector
(Si284ERT)
Wave length 325nm
Column Reversed-phase Shimpack CLC-ODS
(BGu, 15emx6mmo ) (BESER)
Mobile phase 98% methanol containing
Flow rate 1.5ml/min.
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A LEIE L7z,

[#rstanzE]

TL20m, TLAOmm¥ A4 ADFHLEE, BALBEERB L
UBHHBREFHERICOWT, ¥ Ui v SERBRES
o7, .

@ #® B

[fABERR]

PHEROWR LRI ANV -1-6)-1, AF—
B T Y TR ERN-1-6) -21CR T, AF—Y
M FERBRICIIB, CBXUDD3IAF— V124
FoNTD, FOHA~6 AT —TLITLDEIKREL
ol

ZRERX D TL20B X UM40mm¥ 4 X TOR Y BiFE
RERN-1-6)-438 LUKV -1-6) -512R T TL20mm+
AZXOMYBITEBETIE VAL ng KOFEYEEHN

Control, VAImg BL U VA2Zmg X LY bEFEILE -
72 (P<0.05), FARIC TLAOMm¥Y 4 X TH VA 10 mg X
THEHEEH Control, VAlmgBEUTVA2ZmgX & Y
bAHEEIL -7 (P<0.05),

(773 7DoHER]

TNVT I T OGHHRERERN-1-6)-68 L 'EN-1-6)
-TIRT, VAL 2,5 10mgRTEYIVANNVIT
— MNENEFNEREEH2D 0.2, 2.2, 2.2, 6.9 “g/g
BEESH, VF ) VP ERPREREES 2D 1.0,
1.2, 7.5, 15.1 ug/gii &Nz, /2, VASmgB X
FVALOmg KI2BWT, VF /A VBBEZFNEFNESRE
BEEHD 7.2, 205 pg/gmBE NI, HEHEREL
EHE S IVARBOBBBLUES I VASLIF—
MNEMELZBYE I VAOBBRENN-1-6)-38B L O°
HV-1-6) 4R L7z, HHEY S I v ABEWEIZFF

KN-1-6)-3 GC NFZE

Apparatus Gas chromatograph GC~14B
(BiEBLERR)
Integrator Chromatopac C-R8A
(BB 4ER )
Detector Hydrogen flame ionization detector
Column SupelcowaxTM~10 fused silica capilary column
(30m X 0.32mm X 0.25 g m film thickness, Sigma Co.)
Carrier gas Helium
Gas pressure He 0.75kg/ em?
H, 0.50kg/cm’
Air 0.50kg/cm®
Temperature Detecter 240°C
Injection 240°C
Column 205°C
20 -
§.:£ SE 2N
1 LY FILTFIT RAMY
18 -
| RT—
¢——D-——E

-~ Control—1
~O-Control—2
4= VA 1mgX —1
——-VA 1mgX —2
-8 VA 2mgX —1
-0-VA 2mgX —2
——VA 5mgX —1
~—VA 5mgX —2
->~VA 10mgX —1
—+-VA 10mgX —2

14 22 26 31

EN-1-6)-1
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(%)

%£N-1-6)-4 TL20mmY A4 X TOE Y HITER

#£N-1-6)-5 TL40mm ¥ A X TORYBTRER

IREET TL20mmY A XIY B TEE TLA0mm YA XY (F ™
HBR &5 2K R BB 2E £BE
(mm) (mm) (%) (mm) (%)
Control—1 552 + 048 19.16 £337 ¢ 64.9 Control—1 37.88 +657 cd 86.4
Control—2 5.52 4+ 048 18.49 +3.37 bc 53.4 Control—2 3846 +6.23 od 89.3
VA TmgX —1 552 =+ 048 1893 +336 ¢ 62.0 VA 1mg12—_1 3777 *+664 cd 90.7
VA 1mgX —2 552 + 048 1834 294 bc 64.1 VA tmgX —2 3718 +6.77 cd 88.6
VA 2mgX —1 552 =+ 048 1942 +£413 ¢ 59.4 VA 2mgX —1 37.73 +647 ¢d 95.0
VA 2mgR —2 552 + 048 1840 +289 bce 64.4 VA 2mgX —2 3921 +661 d 89.3
VA 5mgK—1 552 =+ 048 = 412 VA 5mgE —1 3646 +764 bc 836
VA 5mgX —2 5.52 =+ 048 17.29 +£2.74 ab 57.6 VA 5mglX —2 35.00 +6.43 ab 87.9
VA 10mgX —1 552 =+ 048 1659 *+233 a 60.6 VA 10mgX —1 3401 +685 a 814
VA 10mgX—2 5.52 =+ 048 1608 +338 a 54.6 VA 10mgiX —2 3371 +£728 a 87.9
X1 n=100 B&Y 14 INEFEE 1000E/100L ¥ n=100 HE 65
X2 n=50 H# 51
%3 BhHLTYLT D=H0BEEBRRRICEDS
¥4 BABRTORKINMEDREICEIZABEEOL-OYVTILTE
[ VA palmitate & Retinol W Retinoic acid a4 27
a0 140 L OTotal VA o*ﬁﬂﬁﬂﬁ‘a‘ﬁi l
1488
60 120 % 26
40
20 100 p zsgg
: A 4 ; o %
B (o] D E F G H ; J 24%
5% =
80 E 23
E ~ —
o 288 © % i/‘j
40 2 422
20 J
0 A A %% . 1388 7| 2t
0 8 c o £ F G H Initial  Control VA 1mgK VA 2mgX VA SmgE VA10mgX
HN-1-6)-3 7NMTITHOMENBLUELY I AEGE
g0 2684
60
40
20
1)
B c D E F G H
g naw w £ OTotal VA 'y = 14.857 x - 16.70!
80 120 O Retinoic acid R? = 0.993
40 - 200 | A Retinol
20 | OVApamitate ¥ = 7.808x - 12.506
0 i S R® = 0.985
B c D E F G H TR LT y=5724x-4.197
S el - R = 0.980
% BEK o p y = 1.234 x - 0.002
o LT g R% = 0.903
40 5 ) 10
EHSVARLEF—F m/L(ZAFE7HRK)
20 =
0 —— ; | EN-1-6)-4 Y5 I ARMEETVFIT
H N
8 ¢ o E F G €F 3 v ASHIED B
80 AMB88
60
40
20
o N
B c D E F G H 1

(stage)

HN-1-6)-2 A5F—V¥ 7Y vy ORER
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WCHBT 5720, EVBRETER L, FEBILF R
ML7=7 VT 37 OMIRIF&81324.4~25.9% CTh o 7=
A, ¥ IVASNVIT— P RBRIML K CIRIEE
FELRBIZONTEEY I VASEEIMNLY,
FEY Y IV ABEWEOERIIEINE L8V HESE
¥ (AR

[BRAMFERE HERR]

TL20mm¥ 4 X DOHEBFBIHIAERL EKV-1-6) -85
LUEN-1-6) 5127 T, £RBR TREBLEEKIZR
LT, VA2mg RCIEEMBESELRoN, LiL,
VA5 mgX-1 T TL20mm¥ A AD¥F > FNERL &

PTET, HEHLEEZ LTwiwn,

TLAOmm Y 4 X OEREB BILHHE L KV -1-6) -9
X URN-1-6) -6127R ¥, IEH I Control B X N VA 2
mg XK L VA 10 mg KO HBEESEFZICE L, Dn
T VA5 mg RAME» 72 (P<0.05), B>1/21F VA 1
mg BL VA 2mg KiZxf L VA 10 mg K DB HH
BlilE» o7 (P<0.05),

RIZ, TLAOmm¥P A X TH8% — VBB RY %
V-1-6)-9, KV-1-6)-7, MIV-1-6)-8% X UK V-1-6)
SR T, REER (A) 123 WT, A=iE Control B &
CVAZmgRIZH L VASmg BLX U VA 10 mg KO H

RN-1-6)-6 TILFIT7O—REHiiER

FILFEF

HE B Initial #3BIE  Control VA ImgX VA 2mgX VA 5mglX VA1OmgX
LF/ 18 Ue/g d.b. nd*! nd nd nd nd 72 205
LF/—iL eg/e, d.b. nd nd nd 1.0 1.2 15 15.1
LFF+—IL e/, d. b, nd nd nd nd nd nd nd
VA LZTF—p 1e/g, d.b. nd nd nd 04 2.2 2.2 6.9
HBEEE % 223 19.8 246 259 244 25.2 24,7
K5 % 86.7 91.1 89.4 88.9 88.8 88.7 88.7

EByBsHE

20:5n-3(EPA) g/100g, d.b. 03 04 1.4 18 1.4 15 1.4
22:6n-3(DHA) g/100g, d.b.  nd nd 0.6 0.9 07 0.7 0.6
In-3HUFA™  g/100g d.b. 04 0.5 2.1 2.8 22 23 2.1

X1 BHBRENT
X2 In-3HUFA=20:4+420:5+22:5+22:6

RN-1-6)-7 TIVF 37 DIEEFHARK (area%)

r— FILTEF
Initial  {®3&{E Control VA 1mgX VA 2mgX VA 5mglX VA{0mgRX

14:0 0.9 0.7 1.1 1.1 1.0 1.1 1.1
16:0 13.7 13.2 14.1 14.1 135 140 137
16:1 33 28 3.1 33 30 3.1 30
180 3.7 44 45 40 45 43 43
18:1 313 31.3 285 21.7 28.9 28.4 28.3
18:2n-6 5.2 49 43 4.1 42 43 45
18:3n-6 18 15 13 1.2 1.2 1.3 13
18:3n-3 22.2 208 19.4 18.4 180 184 193
18:4n-3 5.0 4.0 36 34 33 35 3.7
20:3n-6 0.2 0.2 0.1 0.1 0.1 0.1 0.1
20:4n-6 0.7 1.0 10 1.0 1.1 1.0 1.0
20:3n~3 03 03 03 0.3 0.3 0.3 03
20:4n-3 0.4 04 0.4 0.4 0.4 0.4 0.4
20:5n-3 1.5 2.0 5.7 6.8 5.8 59 57
22:4n-6 0.1 0.2 0.2 0.1 0.2 0.2 0.1
22:5n-6 el nd tr 0.1 tr 0.1 tr
22:5n-3 nd®? 01 0.2 0.2 0.2 0.2 0.2
22:6n-3 nd nd 2.3 33 2.7 2.7 2.4
I Monoenes  34.6 341 316 310 319 31.6 31.3
¥ Saturated 183 183 19.6 19.2 19.0 19.4 19.0
Zn-3 295 21.7 319 32.9 30.7 314 . 3219
% n-6 80 78 6.8 6.6 6.9 6.9 7.1
I n-3HUEA™® 20 2.5 8.5 10.8 9.2 9.2 8.7
X1 JRBRE

X2 RHERELT
M3 Zn-3HUFA=20:4+20:5+422:5+22:6
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BERIEFEIEDP 72 (P<0.05), A-+iZ Control B X
U'VA2mg X1 L VA5 mg ROBERFAEEICE
572 (P<0.05), A+-+iF VA 10 mg KA d BV IHER
FxRLM (P<0.05), HHH (C1) & VA 2 mg XIZHF
L VAS mg ROBBEFEIFREICE P o 72 (P<0.05),
MIER (C2) BXUHEE (C3) KBTIk VASmg B &
O VA 10 mg KO BHFEIBHWEMICH o - 0F BEIL
Ronghos (P>0.05), BHE (D) Ti&, &MHE
(D1) & Control 123+ L VA 1mg, VA5mg, VA 10 mg
XKoBBEEIE < (P<0.05), WE (D2) Tk VA0
mg X2 b BWHEETH -7 (P<0.05),

[BRAIGERE HRERR]

TL20mm¥ 4 X TOHLHBEE ALKV -1-6) -8I1TR T,
BZRBRICEERER 2D o7 (P>0.05),

[EHEFREHRRR]

TLAOmmBHEE R E HIERIE KRV -1-6)-108 L UK
V-1-6)-1012, HHBESHREREELRNV-1-6)-11
IZRT . FiFRENBRICBW T, VA 10 mg X8
OB & ) FEICEWHEEAELR LA (P<0.05),
FHEEFHNORFHEETIZ, BHEORE, BHELE
HOBEMIEL L UBHRERICE (RESR O,
VA 10 mg R T IZLFHICRENR S iz,

@ % =

TL20mm 3B & O° TLAOmm¥ 4 XD VA 10 mg K D F3
EEDETE, BEEOYYIVASVIF— Migdkic
LEFMEOREBLIVERMICLIA D LHESNE,
CNESEOBREBREFERICT VT ITICESY I VANV
IF— NEBML, &7 AMFRICE X7 Dedi et a” B

FN-1-6)-8 TL20mm* 1 X127 3343 5 s B Ik

FEREHER(%)
BB BiLHmE
¥ Bda2 B2 B RiuRE
Control 19 76 5 0 17.0
VA 1mgX 13 82 0 13.0
VA 2mgX 20 76 4 0 17.0
VA 5mglX 18 78 4 0 20.0
VA 10mgX 14 79 7 0 19.0
n=50 R 51
£N-1-6)-9 TL4Omm¥ A RiZBiF 5 BLHIHIKIR
RIEHIRE (%) LU BB HBRE (%)
HBRX EE B2 B2 B ARERED) c D(ERE)
+ + ++  +++ 1(ESD) 2088 I(EEED 1 GRAIE 2(RE)
Control 100° 825 7.5% 0.0 395> 530 75* 0.0 400 170 670 720° 20°
VA 1mgX 6.0° 90.0 4 00 240" 715%  45% 0.0 555® 175 75.5 80.0° 15
VA 2mg[X 95! 885 2 00 435° 545 20° 0.0 350° 155 685 84.5% 1.5°
VA 5mglX 25° 890 8.5* 0.0 155° 71.0°  75% 0.0 740° 240 845 91.5° 45
VA10mgE  05° 850 145 00 100°  750® 150° 00 860 270 875 97.0°  205°
.n=100  HEE 65

(R) DHbBEFHEE

VA 1mgX VA 2mgX VA 5mgX VA 10mgX
HBRX
HN-1-6)-5 TL20mm% 4 X COMEIEHNE{LHBIRER

Control

) DhIESREE

% |
<

Control

VA ImglX VA 2mglX VA 5mgX VA 10mgX
ARREK
KIN-1-6)-6 TLAOmm¥ 4 X COEREFIRILHIR
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& U Takeuchi et al® DR L T2, LHPL, oh
LDRBROT VT ITDOES IV AGHEEL, 71t
B, FORT MBSV F ) —VERELTND,
DD, VFF—VBILIOVF I A4V BRIEITAT, L
FI/—VBIVPEYIVASAMIF— M PELLF ) —
VELTHREIESHh, ZhZhoE sy 3 v ABELEYD
EFRIEIRBEN TV 2\, Hagaet al” OFEICL B &

HRE (%)

Az

100

80 : b - -

60 b -

- ; l

» B ) a

0 '. i. B

Control VA 1meR VA smgi VA 10mgi2

R (9%6) A+
100

80

60

Control VA imgE VA 2mgiX VA SmgiX VA 10mgR

HIK (%) A++
100
80
o _
40 - —
» ab . ab a ab b
P S E— i —
Controt VA 1mgX VA 2mgK VA 5mgEX VA 10mgE
n=100 EM 65 .
H
Ax: ERRAE
At METR0%LTOME .
A++: HRERE0%L EOEHK i t
i
KN-1-6)-7 AEBIMIzBIT5BLHEE
(%)
b
100 . b E: 3 (DQB h
80
60
w0l — - .
20
0
Controt VA Img VA 2mgX
M (%)
8 #i (02)
100
80
80 | —-
0 b
» a a a a
0 Gontrol VA mg VA zme& VA Sruf® VA tomgE

n=i00 EM 65
S o

MN-1-6)-9 RAEERC BT 2 BILHEAR
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i )

Yy IVADTERERTHBLF )4 VEER T LTI T
WL, E~HAF—YDL 5 X HREET 2 L BHER
HOHBRLEHEEDETE2RLTW S, ¥ 77,
Takeuchi et al'® X ) LF ) 4 VEERIIX 22, ¥4
IVARNVI T MRMETTVNFITIIVF ) A VB
PRHENTEY, EHE50RIFERCHVEHREOR
EPHEALTWE, SROTVFITHRERLY,
VAIOmgRDTNVFITHLELF /) —VBIUTES 3
YANWVIT—MNIMZ, VF A VEESREBER T
b, oT, 10mg KOBHBEOREIILF /14 VEEIC
IBbDLIERINL, LPL, VASmg XDT T3
THhobLF A VEIBRE IR THBIZS b s T,

HBE (%)
100

A (c1)

Controt VA tmgX VA 2mg& VA SmgK VA 10mgiX.

HHRE (%)
100
80

80

40

20 F e

BER(c2)

[}
Controt VA TmgR VA 2mgl& VA Smgi& VA 10mg

B (%)
R#8 (C3)

Controt VA 1mg & VA 2mg VA SmgliX VA 10mgX

n=100 B 85

BIN-1-6)-8 FHES, Ha#k, ML BT 5B LBEHE

1 00 - — - - - _——
90
80
70

IH 60

9% 40
30
20 |
10

Control VA 1mgl® VA2mgER VASmgR VA 10mgX
HBRE
HN-1-6)-10 Hi& 2% HHRR



VA 5 mg X OFHEE REHIAFRIE Control, VAlmgB
FUVA2mg REFERZZR LN W (P>0.05),
COBERELT, VFIAVEBREEDLT IV I T R
THRHOBEND A VETVFITREEEINELVF A
VBRDEEDECTEZ NS, SEDAT VYT
YRR (INV-1-6)-2) 25, VF /A4 VBEED
TVFIT %52 5EHH26~31HKTH D, VAL
mg X & EA I FRENCHEE LTV B, $ 72, Dedi et al'?
PEHEEREORBIC PO AR EHREL T2 GH
ETOCEATWAS Z DS, HRERRICEVDTD S L
BEZONZV, RIZ, TVFITREINBELF A
VEBEEICHEE TS L Haga et al” OFMER T
32-1140 g g/g, Takeuchi et al'® O 5 R TIE
217-666 ug/g TH Y, SED VASmgRDT VT I7T
SHHERD7.2p0g/g LIRB LFEEICEALARVTH
LI ENbhB, FOH, F~GEHEW)EHHHEICE
W, VAIOmgROTVFITICEINALF ) A
BEECTEHRERELZRET L Z LATRB I/,

BEALHMBICE LT Miwa et al® 3L 4 VERR ERE
BAtEHA (premetamorphic phase) S 10HRBERE T 5%

BT, SRAOBRORELHEL VL, 51T, ¥

BLY A F~GHle I AFAICLF /) 4 VR BRET

5L8%DEMEEIFEONEBELTWE, LAL,
IS RBEEFRBEKICLVF ) A VBERINLEERTS
D, HECEThAVF A YBOBICE 2 BB
INETHRLR TV 2, SHlOFERD BRI FIRRK
i, TLAOmm¥ A A 2BWT, A+TlE VASmg X, B
>1/2, A++, ClBXUD2TIZVAI0mgR, D1IT
i VA5mg & VA 10 mg X T Control L {i¥ VA 2 mg
Rizxf LHBEERSIE L o Twb (P<0.05), #L T,
TUTFITORESHHEETIEIVASmg B LT 10 mg
RiZVF /A VBIBRBENTHWAE, 2026 LT
A VBORORSICLPBIRBHAIRI o 2b 0L E
Abhb, T, BEUIGHELELNEATF—VIFE
PHCAF—VEELXONS (Miwa et al¥ DEREREA
HASI10HEIZERF— YR LI0AMEEZ bR S),
¥y IVANVITFT— FORMECELT, VAS5mg
RIBEE L7 VT ITIRB SNV )4 VEREE
DETEASHELTWAE I DG, TVFITADOY
FIVANNVITF—MEINER 2 ~5mg #EICE LT

®RN-1-6)-10 FHEEHHBURRT

SRR BEHEE

BRBE R R HIRE (%)

ki B
0,

(%) fie @ fe @i
Control 495° 32,0° 7.0 36.0° 15.0
VA 1mgX 51.0° 26.5° 45° 46.5° 110
VA 2mgX 49.5° 245° 6.5° 46.0° 95
VA 5mglX 57.5° 350° 80 50.5° 120
VA 10mgX 86.0° 69.0°  19.0° 78.5° 19.5
n=100 HE 65

(R) HSHEIFHETR

HEN-1-6)-11

£BEHEES BT 5 EEHBURR

O Control

EVA 1mgX
VA 2mgX
B VA SmgX

EWVA 10mgX
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b EBALICORD B Z LATRBE NS, 72, BHER
BPHBT LT 4 VBER L ) VEWEE TR
MBS 52 AR &Nz, —F, Control, VA 1 mg
BIUZmgXTLF/ 4 VEBEFBREBENRT, 2OKB
TOEBBIRIIE, VA 1mg XD TL40mmY 4 X
HEALH RO EEZA Control BLUVA2mg X & 1
BEEIEL -7 (P<0.05) 2%, B<1/2BIUE>
120EECTRIAEEREZRI 2D o7 (P>0.05), F72,
D1 T Control K23 LA ICHEESE VD, VA 2mg
RKERABEIRON L2V, S5 FNUSNOEE TIF
HERERIROALZ o7 (P>0.05), ShbDZ &
IVEFIVANLVIT— 2 ImgBLU 2mgBIIL
THRLHBRICEEEE R VW2 LIRS Lz,
EFIVANRVIT— b EBRIELETLVFITHLL
F A VBB E NI Z LI2DWT, Takeuchi et al®
BUVFIAVERIE, VF I =, LFZLI F—
VFIAVBREDDODODT VT I TIC L B IR EY
THBEBRNTVEZE, MV-1-6)-12IRE N5 TR
TNVEDEY I VANVIF— FSLF ) — VTl
FIAVBIRH SN EBEBIPEYI VAL 5
— MEHEMTRML72 7 VT I 7 ORBESHRERRY ¥
SVANRVIF=IOBEPILF )=, LF) A VER
PRHENTWE L2 EBETAETATFITICEY Y
FIVANNVIFT—MELF =, LF )4 UBENE
REEINTVRDZEDPRBENT, —BICIRERETH S
S IVABRIZZAFAVRI(EY I VANV IF—})
REANVPTREEELE T, 228, % & BBk
UEBRA 4 Y CHECARELWE? b2, TV
ITIEEENAMIEHB4EOEEIE, Watanabe et al.'®
L0, REMULETEELTWAEEELZLRLIS, 22
CEENBEY IV ABEY R IR LR R4
IVBTHIETFHEING, LoT, TAFITEY
FIVANNNVIT— bOBRE, &M, RE sy -
BIUEEL Vo BEDPS, BN LET— 5 2R3
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B-#OFo—— LFF—IL (Rtrans) T LFF—IL (11-cis)

|

LF/~ ———— LF/(VB

|

LFZILTRTI
(RrieE)

56-TRESLF/AUB
. LF/AN-B-Fnya=p

AR BV FFILF /(B
LF/a9y
EHBICARG, BELAY(SE)

BN-1-6)-12 ¥¥ I YA, 7OV ¥ I VAQHEAEREL LF ) (v BoftE
(EFIvnYF7v 21 JREBEY IVAKRY S I V25 p.24K2-6)
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C., Fujita S. (1983) : Improvement of dietary value of

. Hypervitaminosis A during Vertebral

live food for fish larvae by feeding them on « 3 highly
unsaturated fatty acid and fat-soluble vitamins. Nippon
Suisan Gakkaishi, 49 (3), 471-479.

2) EZXMANERAFEERY S LUEHS
REEFHBAILBLIEZTELXI L DOEE
FHE R, AR, MLz GBER), KHEEE,
fEARE (B
¥ IvDy BIOEMREIY Y 2 D#100g4 Y 0.5
mg F 7213 0.05 mg 7N L 72808 2 £59.840.77mm (]
1t#%228H) Do AMFAICBHERIE L2, FOKE,
BMLR70R H TIREER Y 4 3 0 DINERRE DA 0k
BWCEBICBSHE L, $72, 2B EElRY
FIVDROAKRTRLNZZ, b2, ¥¥FI VD XB
SOEBRIC Y I Y DRICBWCEEOEBHMRICEEE
BROENZ, TNOLOKEMPS, HEFOY S IV D,
BIOEHREIY Y I VDHBILBIUFHEREZ AL
SHTWBEEZ SNz,
[Fisheries Science (2004) 70, 59-67.] 75 EE#R,
[RKEBICAXZHERL THED TS

(3) EFXERAGEBEETHRICSLIZTEHE
FDIBAME 2 I BIEORE
BRINEZ, AR AKX, HEEET, BKE
B (H#ki)

EEHUBRORMRERICBLIZT VA L VD 0EE%
WMET5Z L2 HMICHBRET -7z, RBREI VD EEE
*FE—ic L, VAGILE % 0, 1,50038 & U 9,000
107100 g & L7z 3 EEHOREBREFARX, %56 NicBILE
RICERDOH 5 21 OTHRSARX % 31, 20845004
fEEEME L, £F20mm (5fb#408) B X 030mm (),
50H) TEALIRREEBEL, 20OKEE, VA % 9,000
107100 g AL LT d BIALBEHAAIHIcE o7z, L
2L, VD 20,000 1U/100 g #fbLIX GRERFIEIX) Tt
VD 6,640 1U/100 g LT X (MEREEX) clb_TEAL

BOUMBARFE P2, T2, THREHRKOBE{LAOH
BHELBETLE, VDERIEBLALETZVWYHOTHR
FRX CIEEEABHAEIE L, R BA%
HEOEMPLERIMOWLKITED SN o7, L
L, COMBRAMRTIIFEEREI TEL, Thidva
& VD DINS ¥ A5\ VA DSOS o &
BT REMEATRIE S vz,

[KEEIEFE (1998) 46(2), 279-286.] # & EE#K,
CREICAXEAEBBRL TH LD TEHE]

2. LKBXE

(1) EZAEHOEMRIBIC LS ERAUKEER

HERBEOHFHIRNR

NS At - BE &

1) EME & UEMEESIC L3 ERRAGEREREON
IR (FRR12EE)
® B ®

LS XDERMFBRED 1 2L LT, BEETHROMER
TERTABICHBTKEOERICH 2B CHET 21
BEFEFTIENCTHA I LML TR ™Y, L,
W5 & FE B & I3 5 BERAEIRE~ O B E AR
Bicladod, BHTAZLICLIAb0rIEHIN
T, Bicfinsg Z L oA TEREAIE S S LK
& L725E, HEKEORSEHRNES T, BEE
FHETRETHREEL 2 COMBEABBRBEENLDT
BawheEz 1,

Z 2 TERRERTIL, WL oWENZEMRIEO A X
ST I ADEMAFHRTELLEPEMILL 72,
@ 5 &

i) #EA

AT, PRR124E S Alc () BASEEERS
B BEEER IO BHAEOBRETEONDD
T, FHEE . 3mm (HiEE2l) T TIEWEEO L TH
FL, 208, TVTITHELEAFER%5 2157
£F12.4mm (H#36) DfFE%EEHW,

i) HREOFE
REXORELEN-2-1IIR L7, @HREBRICIE, W
Z 500 ¢ O FRP AEUKME 2 AEH 720 1 KidARED
JKTH & HIENC FRP R TR (BRANEH NORA, 3710
A€T3Iv 27 MS0) EREMITA-D 0, 2 KIZKEEICIE
BEOMEEHFE L AKCH B E, HIEICIZ FRP #
FETWEREMFT2d 0, SRIZEEICH 28\ 7-751F
DLDE LIz, RERICHWBIEETSEBZWVIIRT, K
#£0.25~0.50mmDHEHFATHIZ 720 BEBLIBEADOEE
E1~2em& L, BOKEAFIF130.36~0.49 g/cm?® D
EETITo72, T/, MBRE L OMEDKER, e
DIATI ML L T iaWnwb o2 HEL?,
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i) BEHE

FERBMEEBNICERE L7z, S AKICIZEEEK
2550 UOFAETISTICHE, BRLZDORHEH
L7z, 1 HOBKERZFHAOREICADLE, 9~15[
E/HOHEBCHEERMES ¢z, AERERHET T
272, ERBREFEIT, ZOBRICETEAD ) By
7oo BIBEKDIRE, DO, pHZEHREL, KELEOR
BRRECS CCHEENE L7,

BB IC I RASE (HEEBHRASH, B
b)ajwis7@$6ﬁméﬁWﬁ%Eﬁm}mmma
JekEE) 20EELCE 2, BASEHCSEA I 25
3, BEEBOARARE R, B, TVFITHERS
FEABIABRI R ILEM () = & VB T2k E
#t, DHAce) T24BRIRILL 7,

BHAONEBEIIS00R/nf & L, BHEH A XTdd
5P ER0mmE THE Lz, RBR TR CAERBL
7eEfEERE I BT, 10%HKFV<) Y CEE L.
%®H, RXBEEL2HE L, BHEEFORERTLHA
L7, ¥/, AR, BEROHBRIEOAEZ
Bz 1 2HA%RIAT- 72,

BACEAR OS5 83K T 2 0 IR A B E Ao
HERLICHEILL 72,

0%, FHRBRXI10B T oEMEL CHBL, A%y

FTTLIAOMBAZEGEE LCary¥a -5 By A
A, BRIV 7 - NIH-Image % v TEEER S % B W
7PERAAREESAOER & BB oTmE s 2h2h
e L7z, ERAAERTSEOERE T 2 BB
HEDOEEL [BMb=E] L L, RBRREcHE L,
Bt (%) = (BN OER) / ERAKEETSED
THF&) 1 X 100
iv) #Etoe

HRHE, BAHBRE BEBie, SHeRy
MRS & CAERE B O RIS, HEtEiFE
AW CHBRX I ClB Lz, AT I IBEHRT Y 7 b
Stat View & IV 7z SIERIERE R O LB 1L ANOVA
TRz, BAABBERRS L UFHEEREEEBERTOK
B 13 Mann-Whitney’s U-test %, BELERBEIEHEED
EBICIZE o N BIRO AN 2 BY) ANOVA %
RWTHRER T 072, 72, ANOVA 12X ) BEEHE
b7 BEIE, Scheffe 2 VT post-hoc test %475 72
HEFRF O BT chi-square test for independence %
W 24T - 726
@ ®& B

i) BRE, &%

FERERE, PR124E5 H21H~7 A 8 HE TH49H

1T o7, &@RBRX & DIEFICKE L2, HEHE O

EN-2-1 Fll2EE HBRo%s
HBRX E & W m\
1K BWE D) BkE o7
28 W x BRE T
3x 2 Tzl
R Mzt mIzL

R U =R ORiR £ 7T0. 25~0. 50mm.

RN-2-2 FRIZEE FBUEERD L RS

RBREK £ (m)  #E (m) FE () HAE (g ha/ER cr* ERRE (%)
1X  59.8%6.0°  50.0%5.1°  18.8*1.8  1.55%0.44% 0.38%+0.01° 12.2+1.1° 52. 5%
28 56.8%26.6°  47.5+5.6°  17.8+2.1° 1.350.44° 0.37£0.01° 12241, 2° 56. 6°°
3K  58.5:5.8°  49.4%5.1°  18.7£1.9° . 1.54%0.45° 0.38+0.01° 12.5+1. 1° 60. 9%

X  64.1%5.1°  54.0%4.3°  20.9%1.7°  2.047%0.46°  0.39+0.01° 12.820.9° 45. 5%

*CF=1E () /£E3(cm) X1000

EIRLTEYE+ERFEE.
B723 b & XFOHOEEEORICII TR PHAERESED bk (p<0:01)
RN-2-3 FHI2EE By -V HHBRRE (%)
SEAC A_(B{RED) C (% - i) D (BHER)
EE* + + ++ et 1 2 3 1 2
1K 50. 2 42.8 7.0 0.0 0.0 58.5 0.0 93.4  100.0 0.0
2 & 45.4 46.5 6.7 1.4 0.0 89.4 0.0 97.5  100.0 0.0
3R 37.9 3.9 20.2 6.0 0.0 98. 4 L2 97.2  100.0 0.0
REBEK  50.8 215 16.9  10.2 0.6 57.6 L1 69.5 100.0 0.0

FEHETBAAIC BILARVETT, BAIC, DCBLAH D b0bE T,
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i, DO, pH B X WHEEIZZhFh17.8~21.6T,
6.5~7.4mg/ ¢, 8.00~8.10, 259~18940 lux TH Y,
FHBRX & b IZIZFABOEB LR L2, BEICOWTIE
HHROME R L7z, £F%FI345.5~60.9% DHFATH
o7 (ENV-2-2), MERIZEKBR OB TR KA
PRERERL, HEHICIE 2 RB LU 3R EBROMT
FTNENBELRENALNRE (p<0.01),
BIERERR 2 RN -2-21TR L7z, SRR Mo 5ER
Xick~, & (TL), & BL), A& (BH), A= (BW),
#hE/AE (BH/BL) £ TOEBIZBVWIAEIIKEW
fEERL7 (p<0.01), FEME (CF) oW T HiH
ROPMORBRX L) bEBRICKEWEEZRLE (<
0.01),

) ERAGEEREEEOHERR

FHRBRX O BMHBRRZ 8y —VBNR L (B
V-2-3), ¥£7:, BALEBATKE L, HicAaffi~oi
FREVEEDNIZFEADELIZOVWTHRBR BT
BL7: (ANV-2-1), 1 KIZEFEEOHERIS50.2%
STITEEEED, A+, A+OHBEREEFENL2.8%,
7.0%THY, A++ULEoEFEALRE» o7, 2K
1R EIZIZFEEDOIEER LS, 1K TIEALNL
Polt A+ +OHBENLIAYTHo77, SKIT1IX, 2
XELBEL, E%, ALORBEERI L ID%L, b
DIZA+, A+ +OEIBEFZENZEN2.2%, 6.0% 5

009 s

754

EW
At
A+
A+t

FHHEE

501

moooano

(®)

Ad++

3K *EEX
BB AN 30T 2 BALMEAR I BRI

1K 2 X

EN-2-1 FR124ERE

CAROLNIz, FBRIZEIZ A+ +DEEIE A SR,
0% L2 505 FTilhol, T2, MORBRX Tt
HBEAL 2072 A+++550.6%Tixd 205517,
TEAOBALICR IR E 3K, 1REBRBIU 2K
L3R EDHICHEERRENA LN (p<0.05),
BALRIIEFEBRE L 50.0~4.0%DH T HIZ¥— 78
Abhiz, LaL, 1K, 2K, B=AF30%L L
DEEBIEALEALNZVOIITL, 3RB LR
K TREMARISSICKRERBEIRO SN (Y
-2-2), BAEEICRIR, 2K E 3K, WREX OB
ENEFNEERENALNT ($p<0.01),

i) WREEZBEFEOHBRRT

HFREX OTHEREHBRI 2 EN-2-4127R L7,
FHEBREEHEARIIT.~12.0%DHEHETH ), RBX
CEBHERERBNIALNE Do T, ERINCA S LHE
BREVETHY, REBBHIARIEREL Y LREKET
BWEERL7,
@® % =

RABRICBWC, KEPEEICH 2 RE T 72Kk T
EETTHROL I ARFETH L, BALOSHEIMH &
N7z SO EDPLWBEHEETOBLLIIHT 250%12

04— 1K
i PR =29% i
50~ ‘ 2[x
g ol R =3.9% -
#H v
60+ 30X
,g w041 HRF=69% | .
;ﬁ 2.
60 B
E 104 PRE=61% J J
. .I-FFLH—'—...___r-L_

RLE (%)
BN-2-2 FRl2E BROEESH

* 1 p<0.01

®N-2-4 FRI2EE FHEEEREHERR

E& FHERE (%)
HRX  EiE o0 BF (L AT wE
Mt R MM B I5tE B
1K 229 88.6  11.4 0.0 0.9 0.0 2.2 0.4 9.6
2R 284 88.0  12.0 0.0 0.0 0.0 1.4 0.0 1.8
3X 248 89.5  10.5 0.0 0.8 0.0 0.8 0.8 9.3
XX 178 92.1 7.9 0.0 0.6 0.0 0.0 0.6 6.7
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e oY R EMIBIC L 230 TH L 2 LAHL R
Zkolze ¥/, BWEEEEFTIE, BEDLIIEDL
TWBEIXDEML MBI TE B oz L, fl
HEICSBEREMNIT A L 285 CiE, BHEED
IR BETHETAE, KMEOAHEIZoT 20
BALD B2 CHIRI T & 2 W EEBEARIR ST,

TL, BL, BH, BW B8X U CF 0&HEEEICBWT
WRXPROKREL2EER L, FOBEBE LT, 5t
BRIZBIT 2 EBRENEHBREOF TR L EL o722 &
BEFONS, SEOREKTIE, 1 BOREE &RER
REDEREL L TWAE20D, EERROKVHREBX TIE1
BH7:0) DEOEIINL 722 1% 5, HBRXICBIT
BERRENRDE,I o -EBEHE LTI, oRBX LY
bRELGEEVORENEZ bR, MORRX L &S
DL EEEDKREND -2 1b bbb d, HEXO
HEVAIREDP 72T ERL, T 2A0OEEVITEIID
DERZEY)KRELHBELZZIT T LB,

BH/BL IZHWT 1~ 3 RDEIZ0.37~0.38TH 1,
MHHEXD0.40L R, FEICEWELRL, BEENE
XOKERTZERT & 0 EH L2 FBHLE43.0mmO e I AR
REUBRAOT >V 7 VITBIT 5 BH/BL E120.38TH - 72,

0.6

@)

0. 4=

BH/BL

0. 2

CF

5=

0
v

30 40 50 60 70
) BL
BN-2-3 k&L BH/BL(a) 3 & O IERGEE (b) D BIR
[OJFEMR © y=0.426-0.001x (a) ; y=17.146-0.104x (b)
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COTERLH L OYEE R BEMBIBICL ) s 20k
M2y, BEZWRETHT SN LT X EHEN
T, RIREOHEBIES S ZEFHLE L2577,

BH/BL L CFIZBWT 1~ 3R EMBROBIZAL
NZZABECOD VW THAFTREDEVICL 2 D TR
{, REDEVIZIZIDTHETRENEZ SN0
TOT, WOBIT-BETOL S 2D BL & BU/BL B
LU CF L DOBRERAN, MNV-2-313R L7z, £,
BL 2K & < & 2128y, BH/BL, CF & b i3,
WICR R WPERNCH 5720 2D L% 5 BH/BL &
CFIZBITA 1~ 3R EMBRLOBMOEEREIFATR
BOBVICLEIDTHE LEZL LN,

7z, FHEFEEORBRRICHBXE TERITED
ENGdolzZ i, Be OBMERIC L) FHEE
BRI TE LW EBSHL N E 2572,

2) BRELUCY A ZORE B0 % B BRI &

ZERAGEEZENHDR (FRI13EE)
® B ®

FRIEEDOREBRICBNT, WL OYEY 2 Bl
XY EEREDOE T A OBLBHASIH SN B 2 L 2%
BEINTze —FHT, KBRS 2 WEGHBOTKL Y
AXEEERDILICL 0T T ATE X BHBOK
ESIPELL, FREVEIEIRIR LBk sz L
BFEING,

T THREREL, MEEOFRAM I TAL L DI,
KR EFT B2HOBRB LU A X2 EZL LI LI
LY, BAREIALWHT2REIED L) 28I 50
RREE L 72,

@ B &

i) it

PRI, 20014E4 1 () HAZERER &M
7 BEES CHER L FAROFEET FE b EN A
EOBRBETHELNFHEEI . 4mn (HE28) 0FA
RV,

i) REREE

HERR OREEERNV-2-510R L7z, AFREBRICIE, W
21500 ¢ DOAR FRP AAE % 5 BV 72, AMEICIR & 4}
JABIRI ARSIy s BB 2BEY A,
FEx ZN£N0.25~0.50mm, 1.00~1.40mm® 2 B¥PEsk
EFLA @V-2-4), 1RK23I702%53vr (g

RN-2-5 FRISEE HEBEXOBRE

HREREK BofEE AR (mm)
11X I/uRAET Iy 0. 25~0. 50
27 I/BRAETIVY 1. 00~1. 40
3IX BE o 0. 25~0. 50
4[X B B 1. 00~1. 40

AKX Il -

Pk £mITk & 17 7.



0.25~0.50mm), 2X%3I270xt53Ivy ($fEL.00
~1.40mm), 3 X% R (KfE0.25~0.50mm), 4 X%
BBy (RfE1.00~1.40mm) & L, ZAKEOLMEIZIKE
37z, $72, TR & L CHEEE & RRRICKE DR,
MEE HIMLMI LT WnWbDEHEE L,

i) BABEHE

FEHE, WHEAE BVBTBIUOSNELEZE
REICREERICHE U7, 28, ARBRICBV L E
= BHER120E R, BEHR12BRR TIT o 720

BAVBEOSEHEDS L CBRLEEORIE HiE T IEE
EDOHEICHEL 2,

Iv) #ETALEE

e, BACHRBRGR, BEENE BFHERE
HEIRINE & CARRTE S N ERIE, FEEE L FEHK
ICHEHENTREE AV TERRE Tl L2,
® # B
i) R, £5&%

FERBIE, FRIES A7 H~6 H22H £ THO47H
BiT -7z, 8F 1 HEHIOTRRIZB W TBROET LA
SN DA EHERX & b IERICHE Lz, EEHEE
DIKIR, DO, pH B &L VEEIZFNnEN17.6~19.8T,
7.0~8.2mg/ ¢, 8.09~8.19, 170~340lux THH, &

MIV-2-4
(@)37oRxEF53v7 (KfFE;0.25~0.50mm)

(c)EERP (FIf% ; 0.25~0.50mm)

HERX L D IZIZFEMOMEBER L, BEICOWTIHE
IO LR L7z, Jeil L7t BB I BT 5 AR,
HEAREDEVICE AL DTIERL, WEBONY R
VI DERERELEION-OTHETIHE I TOERE
XOFECEEEUIIRI L CEZRELEE L7 (RV-2-6),
FOER, 62.8~82.4% DHIFT, WEEE LRI
KA bIRVEBR LR L7z, HEICIZ 2K E 3K,
2R EMBREOBIZFNEFNEEESALNL (<
0.01),

B ERE R L EN-2-612R L7z, TL ® 4 X & xfHR
X o %KwvwWT TL, BL, BH, BW, BH/BL, CF & %
IO RERX L IR, FEICKEWELZRL (p<0.01),
WESEE L AR R E B2,

i) ERAGEEREEROHERRL

FEREBX D37 — VHIBLHBRI ARV -2-TITR L
720 T, BALERBAKREL, HICAMNOREDOE
EERDLNAGEADERIICOVWTRERE B THEL /2
(KWV-2-5)0 WAEDEH IZTALT Iy 7 ZREMNIT
ZIRE 2R BT E, HEOKEWV2XNIT) DS
AL, A+OBBAEIEL 2D, bz A++LLEF
TEALDELT L 72l D e b o 72, FRRIC, RIEDE
SEMAEREMNITLZIRE AR B LER, HE

HERI W2
b)I7uAvT3Ivy (FfE; 1.00~1.40mm)
(A)FERY (hif%; 1.00~1.40mm)

A4 — 8 — 34 T10mm
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DREVLRIZBWTEBALOBITESINE 072,
72, MICKEDIZOAES Iy 7 LEMEREMIT
1REIX, 2REARERBELAER, IREIRT
RIFIRFAKOELRL, ZERIEALNERo A, 2
X&4RXRTEHBEREREMITHARICBWTES, AL
DHHBEIE L, Kb Y ic A+ U EOEE KD - 72,
MERICBWTIRSHEAICBIT A IEE, A+0OBBERIZ
1XE 3R EIZIZEEOEIEERLIZDOD, A++,
A+++OHBERIESHBRR OPCTHROBVELZR L,
RETHTICD 1 ~4 R EMHRKX, 1~-3RE4RX, 1RE
EBLU2XESREDETENENEELREN AL
h7z (p<0.01),
RicBEfEFRICOW TR L 72, HERBRXOR/EOY
— 7l ENFN]1 XA 44~48%, 2 XKH8~12%, 3XAH°
20~24%, 4 RA4~8%DH T KiZH b7z (MV-2-6),
FREICBWTIREHEFEFIESOwTB Y, B
Pl =7 RSN R o7z, HEFRIZIZ, WHEXE 1
~ARXDETEELRENALNZ (p<0.01), T/, 1
RE2K, IRE4ARBIVIREAREDHIZOEE
EWHLNTz (p<0.01),

i) BRAFEREEFOHERRT

BAULEARO HE=RIZ1.5~6.2% L &RERX & $10% %
WTERWELZR L, FEHcid 1 RE 2R, 1RE 4
X, SREAREDHTHEELRENALNLD, KOE
WEALRE TR L 724 KIZB VT H6.2% LEWEEZRL
TWVEDTHEL L AETIRZWEEZ BN,

iv) MREEREEGOHEIRR

FABRX OFHEE R RIRI ARV -2-81TR L7z,

®RIV-2-6 FHIEE KRHE

REMBAEHERIZ7.5~30.2% T, FEEFLLETS L,
SR REHBENSBEIL 720 ERNICA B L BFHER
EVETHY, TORBFREHL Y RHEICENTE
WIS B o 7o BEEEEBRFZ 2RI D 3K, 4
XBLUOHEXDIZ) PEEECEVEL R LTz, 72,
TEEAREEA &\ ) FEEE TR A 5 N b o 7ERDS A 5
Niz7s, AHBRICB W CIBISHE L 0T 2 2200108
Lol AN
® % =
SRIOFEBRIIBNTH, 1 ~4REMBEREDBICB
B BILBIRICEV DA SN, L OYERAY 7 B
FBIC XV EFERETHROL I 2 OBLEH LG &
EHEHER SN,

100~

O Ex
W B Ax
IR [0 A+
o 0 A+t
Z/o/ W A+++

25

0

1K 2 X
MN-2-5 FRIEE

3SR 4K HEE
AL A BT B B EA R ERR

BB AHES L VB

HBX 28 m) AR (m) &F (m) #E (9 R/ cF* ERER (%) B8R (%)
1K 55.7%6.8° 47.0%57° 17.9%2.0° 1.300.40° 0.38£0.02° 12.2+1.2° 76. 2% 1.5
28 54967 46.3%£57° 17.6=2.0° 1.25=0.39° 0.380.01* 12.3+1.8° 82. 4% 3. 3%
3K 55.2+6.5° 46,455 17.7+2.0° 1.26=+0.38° 0.38=0.01° 12.3+1.2° 73, 6™ 1. 8%
4K 56.1%6.1% 47.1%5.2° 18+1.9° 1.32%0.38° 0.38+0,02° 12.3:+1.3° 75. 9% 6. 2%

HEBE 57.7+6.2° 48.7+52° 19.3+2.0° 1.54+0.42° 0.4%+0.02° 13.1+1.3 62. 8™ 3.0%

*CP=1FE (g) /&> (em) X 1000

ERETTHYE - ERERE.
£ 5 P EXFOMNEBEOMICZENTREERENRD bz (pLo. 01) .
RN-2-7 FRIMEE By — URIHBE (%)
SREAK A (B{AEE) C (¥ - Has) D (B
Ex* + + ++ . 1 2 3 1 2
1 0.0 10.4 73.4 15.8 0.3 100.0 42,1 100.0  100.0  80.0
28 0.0 23.8 64. 8 9.2 2.3 1000 33.2  100.0 99.7 61.3
3K 2.1 12.7 69. 0 14.2 2.1 99.7 37.7  100.0  100.0  82.5
4X 8.2 51.1 35.1 4.9 0.7 99.0 19.3  100.0 100.0  46.9
xt BRI 1.6 14.0 49.0 31.5 3.9 99. 2 8.7 _100.0 _ 100.0 _ 52.9
Y IE B ISER LA BAEA 2SI T, SIC, DICBAH B b Db EL.
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¥/, EEAEOWRE IR L - ofEEIcow
T, 3702%5 3y 7 CHEDEREIMFT-KD
39 DA BY B BILO#ITES, BIEROWTR

KBWTH, FEIEWEZRLE, ZhonZ db
I70RET IV XY BEBDIES ITEVEIIHER
BERTIEFEAL D& o7z, MEHSD.25~0.50mm

£KN-2-8 FHIMEE FHEEFHER
Ex EHERE (%) %
HBREX kg T . 25 BRI ey T
N W R M B mE RE (%)
1K 340 79.1  20.9® 0.3 0.9 0.6 1.8 7.4 12.4 30.9
2 & 360 82.5 17.5*° 0.3 2.5 0.6 0.8 1.7 12.8 36. 1
IR 337 73.0  27.0% 1.2 0.3 0.9 0.3 1.3 18.1 37.1
4 325 72.3 2.7 0.0 0.3 0.9 0.9 11.7 18.8 36.6
REBX 262 69.8  .30.2" 0.4 2.3 1.5 3.4 6.9 22.9 40.1
BERD R EXFOMNEREORICIIFNFNAEERENRDONAE (p€0.01)
40
a0 1X
po PfE=39.7%
i - -
%
.
30 2K
@ R fE=202%
i
g - -
*
10 3K
1 RoE=238% | - -
B 90 *
"
*
*
4 X
" PRIE=98% | |
1k - 1 -
%
e e o N
*
. KRR
18 PR fE=54.4%
% 20 4 4 4 4
0 20 40 60 30 100
B (%) * 1 p<0.01

BNV-2-6 FHISER BIECROEENF
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WKBWTIEHIZUAET I v 7 LEWOMICERSARD
NaholaZ LIZDoWnTIE, BIROBEWIC X 2B,
RBOBNEARDITHBEINETELE LN,

EHEAEOREAHT IR L 72 ORZF IO WTIE,
I78RETIVvy, BROYL L ITEWT b RR0.25
~0.50mmE M EFHF 72X & Y HAAEL 00~1.40mm % WK
SN 72KIZ) BB MR L R 2 L2 L
2o £o T, GEATo -RBROHHEICBVTIE, WE
1.00~1.40mmDEB D L ) ZAF > 2RO D (T
V-2-4) 2REMMT 22T, BIBEVE/LIESRE
RYZEHHES T o 72,

T7z, BBHE LR, EEE L RABROBERIED
h, SEOFHEBRICB VT OLNERICBWTAEBROET
ZHEWER, RELDICKERERTRTILEBLUBE
OYERLZRBIC LY 5 ADEBAR) Mz b 2k
DBEHMIHER SN2,

51 3k

1) EEfEA, FMEAKER, FHEE b7 ARBOE
REBRICH T 2HFREOEE. BH b RFLFF
Fe#Rds U95002 1995 ; 1-19.

2) BARE b7 2oRAGEREHRERERD
HR-BRB 70V =27 b F - 2 RBER—, TR0
FERIRRBARE LR AR 0 — 2 FHRAY
DEE 1) —X No.12 1998 ; 1-46.

3) Cunningham T. An experimental concerning the
absence of color from the lower sides of flat-fishes.
Zoolog. Anzeiger 1891 ; 14 : 27-32.

4) Cunningham T. Reseaches on the coloration of the
skins of flat-fishes. J. Mar. Biol. Assoc. 3(N. S.)
1893 ; 111-118.

5) Conningham T. Additional evidenceon the influence
of light in producing pigments on the lower sidesof flat
fishes. J. Mar. Biol. Assoc. 4(N. S.)1895 ; 53-59.
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V. BT XEREE#REICS T3 RLEFOHBERES L UAafiZEnRE

1. AWM CORAMEICETZ 74—
NERZE
(1) B ®

I A BALIHBER & HREmRE L ED 5 T, &
EDEEEERBO v S X EEHEERN (TEERY S
t) OBRER, ATB B s e s A FBRERE (H
tfa, Bibf) ofbhleaffifoBREass e
o2l eDb, TUr— ML) FOERERYHY
47072,

(2) FESLIUER

Ty — MIPRTEIZA I, SEOMEAERET
b T ATEE AR * EHE L T\ A ERFIE O 3248 AT L,
PR B4R 2 A TI26H D 5 DEEDH 5 72,

I TREEDD - 722688 HRIH D 4 BEE % hn
Z7230BBIDT V7 — P ERY T EDIEREBET B,

B, TOPY FLOFERIZOVTIE, HEHHF1999
QBB LTHEOT, ZZTRE/IIowTD
A BT 5,

1) RZRROAM

RIKA(EER) OAffiicont, A - BRICHTT,
ZHE, Bl EFEHEICOWTEBE LSz, B&E0D -7
18HEBE D ) HISKHEBICEEBE DY, FoOBREEEV-1-1
IR L7z,

&M TR T600~4,000MT kg, % T4,000~
15,000 /kg, 4FF3fE132,000~9,000M/ kg DEIEHIZ B
D, FIGEIICIZ4,505M kg (FMEFH2,132[1, BMEF
¥8,187TH) &% 5,

£ T UL E 300~ 4,000 /kg, ET2,000~
10,000/ /kg, EFIHMETL,152~4,300M/ kg DHIF I S
D, FHIITIZ2,776M/kg (ZAEEY 1,400, 1l

Fi55,031H) & %5,

CDIZERL, WEESAX - BER L 0BV
AL THHIBIC & 2 MR DOEDSIFEF IR E W &5
gq2ixhs,

2) ERAGEETEA (Bta) ofaf

BB BI2BILADOHR VB LUEE - BEOE(L
OB OV TIEE & 8IS TR L7,
© XBFnoEE

ISEBETRBAD Y, FOREREEV-1-2IR L7,
(KB L] LI BB Z, [T_TASITT 2
IO, [BALOREICX o TKBITT 2 | 272 B
THb, 12720, [TX_TKETTS] LEIEL &Y
THily (M) ko Tid TELOBEIZ L 5 TkiE
FT2] EoTwalisdd b,

@ KBTT 3845041

BILOBRE - EEOEE IOV UBECEHRISD
D, TORRERV-1-3IZHY T LO TR, 1288
TERE - EEXRILTEY, BLT, AREIHOB
W7 EDB L7272 WERICBALD AR b DB A R B,
BHREICBAED RSN 2 HEZEELHW L T2,
E A

IS TRBS DY, FOBREOMY T LDEEV-
1-212, KBRRERTHOFHEMERV-1-112, F/2F
HHRICHT 2 BILAOAMEES 2R V-1-212% Lz,

BE 2 BiA oAz, LMET500~4,000/ky, &
ET2,000~11,000M/kg, $EFIHMET1,000~9,000M/ kg
DHFAILH B,

EEZBAOAMIE, ZMETL00~4,000/ kg, B
fET2,400~8,000M kg, 4EFIHMETI,766~7,000M/ kg
DEFHIZH B,

F=V-1-1 BRI DR ME D Bl
- &R (A ke) BE (0 ke)
#E. T RiE SE R{E S
TO 2,000 1,000 4,000 1, 400 800 2,000
W 2,588 600 4,950
TK 2,994 1,087 6, 591 1,152 406 2, 447
AO 3,467 1,600 10, 000 2,509 400 5,522
EH 3,500 2,000 4,500 1,800 1,000 2,500
S| 3,500 2,000 7,000 2,500 1,000 3,500
N1 * 3,900 2,500 6,200 3,000 1,000 6,000
] S *2
HY 4,615 1,300 15,000 3,547 300 10, 000
| B 5,000 1, 500 13,000 2,600 800 8,000
KC 6,000 4,000 10, 600 3,000 2,000 5,000
H I 6,000 4,000 6,000 4,000 3,000 5,000
M 6,000
FU 9,000 4,000 11,000 4,300 4,000 4,500
oK 3,500 2,100 5,900
BR 2,000 600 4,000 1,152 300 2,000
EE 9,000 4,000 15,000 4,300 4,000 10, 000
T35 4,505 2,132 8,187 2,776 1,400 5,031

#1, 30-40emi{}’ OB MTIXTH, Rf, HFEL2000/, 1000/, 3500/,
£2, H3-4FFAETIZ30-40cmt 4 X THRIK4200/.
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®V-1-2 BHoEEAREBEREA (BRA) OKGIIRI L B

| BCROKMIORRE KIEMED _
& HEORVOHE i 5 8
AQ0  #H SERICIYLAEVAKSY A MORARGHY 1,350 500 3,000 1, 346 200 2,500
EH % E- 2,400 1,600 3,600 1,800 1,000 2,400 1,500 800 2,000 1,500 1,000 2,000
1B H # 2,500 1,000 4,500 700 600 2,000
Iw k-1 2,588 600 4,950 1,766 400 3,600
MI #H =] 2,800 2,000 3,000 :
TK £ & DTHLHR 2,994 1,087 6,591 2,994 1,087 6,591 1,152 406 2,447 1,152 406 2,447
HY A BECLYLAEVAKRSY H SOBKLHY 3,000 1,000 8,000 2;750 1,000 6,500 3,000 2,000 4,000 2,000
NI F EREROBY ) ’ 3,900 2,500 6,200 (mmeimL) (30-40cm#{x" ) 1,200 500 3,000 1,200 500 3,000
H I £ | LYDICHR 6,000 4,000 6,000 6,000 4,000 6,000 4,000 3,000 5,000 4,000 3,000 5,000
Ko # # 6,000 4,000 10,000 4,800 3,200 8,000 3,000 2,000 5,000 2,400 1,600 4,000
FU H H 9,000 4,000 11,000 7,000 3,500 8,000 4,300 4,000 4,500 3,800 3,500 4,000
18¥! & ]
AK*? % £y
St fH H (E# &R (ERDRIT)
SM -l
oK # £ 1,400 650 2,000
TO A EEICL o TR o) 1,000 700 2,000 800 500 1, 400
FU H BEICE o THIES k2l . 2, 4, 1,80 1,50 s
® s N . 4 . 400 20 . 4 1,15 4 i
1 . 4, 11, s 4,0 , 000 4, 4,00 s 4, 00 3,5 )
2] i 1, i , Z,0 L8702, 1,34 ,0 2, 1.7 4

3000
8000
7000
s000
5000
4000
3000
2000
1000

(B) RECHRZ

(R) co-XRERAFN\REDNR
~
=3
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Vitamin D; compounds induce hypermelanosis on the
blind side and vertebral deformity in juvenile Japanese
flounder Paralichthys olivaceus |
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'Department of Marine Biosciences, Faculty of Marine Science, Tokyo University of Marine Science
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ABSTRACT: The purpose of the present study was to investigate the effect of vitamin D; com-
pounds on the occurrence of hypermelanosis on the blind side and vertebral deformity in juvenile
Japanese flounder Paralichthys olivaceus. To elucidate the mechanism by which vitamin D; causes
hypermelanosis in Japanese flounder, larvae (total length (TL), 9.8 +£0.77 mm; 22 days post-hatching
(dph)) were fed an artificial diet without any vitamin D supplement (control group), a diet supple-
mented with 0.5 mg vitamin Dy/100 g (VD; group), or a diet supplemented with 0.05 mg 1,25-
dihydroxyvitamin Dy/100 g (1,25(OH),D; group) until 49 dph. Fish were harvested at 49 dph and
70 dph for assessment of the TL, survival, pigmentation, and vertebral deformity. A high incidence of
hypermelanosis on the blind side was observed on the head and caudal regions in all groups at both
49 dph and 70 dph. A significantly higher frequency of occurrence of severe hypermelanosis on
the trunk region of the blind side was observed in the 1,25(0OH).D; group (P < 0.05) compared with
the control group at 70 dph. Moreover, completely hyperpigmented fish were observed only in the
1,25(0OH).D; group. A higher frequency of the occurrence of winding of the abdominal vertebrae was

also observed in the VD; and 1,25(0OH).D; groups (P < 0.05).

KEY WORDS: 1, 25-dihydroxyvitamin D,, deformity, flounder, pigmentation.

INTRODUCTION

A commonly encountered problem during cultiva-
tion of a novel species is occurrence of develop-
mental deformities during larval rearing such as
color abnormality and skeletal deformity. The
Japanese flounder Paralichthys olivaceus is one of
the most successfully cultivated species in Japan.!
This success is due, in part, to rearing techniques
developed for sea bream Pagrus major (a pioneer
species of mariculture in Japan), which can be
applied to the Japanese flounder. Because it is
mass seed produced, the problem of malpigmen-
tation has been recognized. Malpigmentation can
be classified into two groups: pseudoalbinism,
which is characterized as full or part lack of pig-
mentation on the ocular side; and hypermelanosis,
which is characterized as abnormal pigmentation
on the blind side of fish.? Many studies have dem-

*Corresponding author: Tel: 81-3-5463-0545.
Fax: 81-3-5463-0545. Email: take@s.kaiyodai.ac.jp
Received 5 June 2003. Accepted 12 September 2003.

onstrated that several factors, including endo-
crine,’ nutritional** and genetic factors,”? during
larval rearing were important for the determina-
tion of pseudoalbinism in juvenile flounder.
Recently, the problem of pseudoalbinism in Japa-
nese flounder has been gradually overcome possi-
bly due to improvement of dietary nutrition for
bloodstock and larval flounder, modification of
environment during larval rearing, and the practi-
cal use of appropriate artificial diets for larval
flounder." Although hypermelanosis on the blind
side of recaptured flounder is widely used as a use-
ful marker of released fish, this reduces the price of
recaptured fish to half or more in the market.!4'5
However, available information on hypermelano-
sis is limited. It was suggested that environmental
factors such as lighting conditions, water quality
and sandy substrate on the bottom of the rearing
tank are important for the development of hyper-
melanosis on the blind side of fish.26% Recent
studies suggested that nutritional factors were also
important for determining the occurrence of
hypermelanosis in Japanese flounder.
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Takahashi observed that pseudoalbinism was
prevented when fish were fed a commercially pro-
duced artificial diet from 27 days post-hatching
(dph;® G stage®), while it induced hypermelanosis
on the blind side. Fukunaga found that feeding a
microdiet containing a 26-fold higher amount of
vitamin D; and a lower amount of vitamin A, vita-
min C and n-3 highly unsaturated fatty acids
caused a higher frequency of hypermelanosis on
the blind side of Japanese flounder compared to
the control diet.? In our previous study we inves-
tigated the effect of several diets containing differ-
ent levels of vitamin D; and vitamin A on the
occurrence of hypermelanosis on the blind side of
Japanese flounder.?® As a result, we concluded that
a diet containing 20 000 IU (0.5 mg) vitamin D; or
more per 100g caused hypermelanosis on the
blind side of Japanese flounder.

Vitamin D, plays a major role in calcium homeo-
stasis and bone formation and is known to regulate
cell proliferation and differentiation.?** Vitamin
D; is metabolized and is functional in the form
of 1,25-dihydroxyvitamin D; (1,25(0H),Ds).%
1,25(0OH),D; is a biological active form of vitamin
D; and activates the nuclear vitamin D receptor
(VDR), which is a member of the steroid/thyroid
receptor superfamily.® After binding with
1,25(0OH),D,, VDR acts as a transcription factor in
the target cells.?® 1,25(0H),D; has been confirmed
to positively regulate calcium absorption in marine
fish living in the calcium-rich environment and
detected in the serum of several fishes including
Japanese flounder.?* Lack of vitamin D was
reported to cause rickets and abnormal bone for-
mation in fish.* In flounder, vitamin D; is metab-
olized into 1,25(0H),D; in the liver and circulates
in the serum.?®*! Concerning these results, dietary
vitamin D; is assumed to affect the vertebral for-
mation of larval flounder as a form of 1,25(0H),D;,.
However, there are no reports on the effect of
1,25(0OH),D; on skeletal formation in flounder.
Therefore, we investigated the effect of
1,25(0H),D; on the occurrence of hypermelanosis
on the blind side and vertebral deformity in juve-
nile Japanese flounder.

MATERIALS AND METHODS
Preparation of experimental diet

Commercial diet X was purchased and used as a
basal diet. Vitamin D; (Wako Pure Chemical Indus-
tries, Osaka, Japan) or 1,25(0H),D; (Sigma, St
Louis, USA) were dissolved in ethanol and sprayed
onto the basal diet to make the final content
approximately 0.5 mg and 0.05 mg/100 g, respec-
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Table1 Nutritional content and composition of the
basal diet

Vitamin A (IU/100 g) 600
Vitamin C (mg/100 g) 159
Vitamin D (mg/100 g) 0.0046
Vitamin E (mg/100 g) 99.3
Moisture (%) 6.1
Crude protein (%) 57.4
Crude lipid (%) 19.0
Crude ash (%) 8.4
Fatty acid composition

20:5 (EPA) (%) 5.5

22:6 (DHA) (%) 8.5

2n-3 HUFA (%) 15.0

EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid;
HUFA, highly unsaturated fatty acids.

Table2 Contents of vitamin D; in experimental diets

Vitamin D; (mg/100 g)

Basal diet (diet X) 0.0046
Basal diet + vitamin D, 0.5380
Basal diet + 1,25(0H),D; 0.0520

tively. Tables 1 and 2 show the proximate composi-
tion of the basal diet and vitamin D; content in
experimental diets. After freeze-drying, the diets
were preserved in a freezer (-20°C) until use.

Flounder larvae

Spontaneously spawned eggs of Japanese flounder
P olivaceus were collected and reared at the
Hakata-jima Station of the Japan Sea-Farming
Association, Ehime, Japan. Larvae were fed on roti-
fers Branchionus rotundiformis and San Francisco
strains of Artemia nauplii and raised until 22 dph
(F stage;! total length (TL), 9.80 + 0.77 mm). Three
groups of larvae were then introduced into 100 L
black cylindrical tanks (5000 ind./tank). Fish were
fed on the basal diet X (control group), basal diet X
supplemented with vitamin D; (VD; group), or
basal diet X supplemented with 1,25(0H),D;
(1,25(0OH),D; group) until 49 dph; and for the first
7 days on Artemia nauplii enriched with 8 mL
DHace (Oriental Yeast, Tokyo, Japan) in 100 L cul-
ture medium for more than 16 h. At 49 dph, the
number of fish were counted for the calculation of
survival rate and 100 fish were sampled for analysis
of pigmentation on both the ocular and blind
sides. The rest of the fish were reintroduced in
100 L black cylindrical tanks (1000 ind./tank), fed
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on commercial diet Y and reared until 70 dph. At
the end of the rearing experiment all fish were fixed
in 10% formalin and 100 specimens were used
for observation of pigmentation on the blind side
and skeletal analysis. All procedures conducted in
duplicate. During rearing, water temperature,
amount of dissolved oxygen, pH, and light inten-
sity at the surface of the tank were measured every
day at 10.00 hours (15.2-19.8°C, 4.0-7.2mg/L,
7.97-8.23 pH, 66.4-339.0 lux, respectively).

Biochemical analyses

Analyses of crude protein, crude lipid, crude ash
and vitamin A content in diets were performed at
the Japan Food Research Laboratories, Tokyo,
Japan according to the standard methods.* Vita-
min D; content in the diet was analyzed at the
Laboratory of Fish Culture, Tokyo University of
Marine Science and Technology, Tokyo, Japan.
According to the method of Takeuchi et al., sam-
ples were saponified with 90% KOH in ethanol.*®
Unsaponifiable matter was extracted with benzene
three times. The extracted matter was washed with
water, pooled, and dried under nitrogen. The resi-
due was redissolved in n-hexane and injected first
in a preparative high performance liquid chroma-
tography (HPLC) system with a reversed-phase
column (Nucleosil 5C;5, 7.5 i.d. x 300 mm, GL Sci-
ence, Tokyo, Japan) detected with UV-VIS detector
(SPD-10A, Shimadzu, Kyoto, Japan) at 265 nm. Sam-
ples were eluted with 20% methanol-acetonitril
mixture (1 : 1) solution. The vitamin D fraction was
taken and injected into an analytical HPLC system
with a normal phase column (Zorbax SIL, 4.6. i.d. x
250 mm, DuPont, USA) and detected with a UV-VIS
detector (SPD-10A, Shimadzu) at 254 nm. Samples
were eluted with 0.4% isopropanol in hexane.
Unfortunately quantitative analysis of 1,25(0H),Ds
could not be conducted because of difficulty in
separating contaminants from the 1,25(0OH),D;
fraction by HPLC.

Biological analyses

Total length, survival rate and pigmentation on the
blind side at 49 dph and 70 dph were observed.
Hypermelanosis on the blind side was classified
into four types (normal pigmentation, pigmenta-
tion on less than half the body surface of the blind
side, pigmentation on more than half the body sur-
face of the blind side, and fully pigmented on
the body surface of the blind side) according to
Hasegawa et al. (Fig. 1).® Patterns of pigmentation
on the blind side were also observed (head (C1),

Fig. 1 Classification of the degree of hypermelanosis on
the blind side of juvenile Japanese flounder. (W) Normal
(without pigmentation); (B <1/2) pigmented area is less
than half of the body surface; (B >1/2) pigmented area is
more than half of the body surface; (B) pigmented in all
areas.

i
+2
¥
2
B
¥

D2 +++ Completely pigmented c
++ Pigmented area over 50%
+ Pigmented area less than 50%)
+ Slightly pigmented

item
A Trunk
C1 Head
c2 Around of pectoral fin
C3 Around of pelvic fin
D1 Edge patt of caudal peduncie
D2 Inside part of caudal peduncle

Fig.2 Classification of patterns of hypermelanosis on
the blind side of Japanese flounder modified from the
guidelines of the Fisheries Agency of Japan.**

pectoral (C2), pelvic fin (C3), caudal (D1 and 2),
and trunk (A) regions) according to the guidelines
of Fisheries Agency, Japan (Fig.2).* In the trunk
region we classified the degree of pigmentation
according to the pigmented area (&, +, ++, and +++).
Pigmentation on the ocular side of fish at 49 dph
was classified as pigmented (normal) and unpig-
mented (albinism). The axial skeleton in fish at
70 dph was observed by soft X-ray exposure (CMB-
2, Softex, Tokyo, Japan). The voltage, intensity and
time of the exposure were set to 60V, 1.5 mA, and
20 s. Vertebral deformity was classified into fusion
and winding in both abdominal and caudal verte-
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Fig.3 Phenotypes of vertebral
deformity in juvenile Japanese
flounder at 70 days post-hatching
(dph). (a) Winding observed in fish
fed a diet supplemented with
1,25(0OH)2D3. (Arrow) Winding region
in the abdominal vertebrae. (b) Cen-
tral fusions observed in fish fed a diet
supplemented with 1,25(0H)2D3.
(Arrows) Fused vertebrae.

Table3 Growth and survival of juvenile Japanese flounder at 49 dph and 70 dph

Initial (22 dph) 49 dph 70dph
Group Total length (mm)"  Total length (mm)*  Survival rate (%)° Total length (mm)*  Survival rate (%)$
Control 9.8+0.77 19.2+2.48 86.5 40.8+2.21 93.
Vitamin D, 9.8+0.77 18.8+3.05 66.7]* 40.6+2.31 85.0
1,25(0OH),D; 9.8+ 0.77 18.7+3.10 73.6 40.7+2.94 76.

dph, days post-hatching.

tMean + SD (n=50); *mean # SD (= 100); $mean value (n = 2); *P < 0.05.

Table4 Frequency (%) of occurrence of hypermelanosis and pigmented areas on the body surface on the blind side

of juvenile flounder at 49 dph and 70 dph (n = 100)

49dph 70 dph
Group W B<y B> Y B W By B> Yy B
Control 51.5 48.0 0.5 0.0 2.7 86.1 11.2 0.0
Vitamin D, 44.0 56.0 0.0 0.0 1.2 78.8}* 20.0]* 0.0
1,25(0OH),D, 47.4 51.6 1.1 0.0 1.3 68.6 29.4 0.7

W, normal (without pigmentation); B < }, pigmented area is less than half of the body surface; B > %, pigmented area is more than
half of the body surface; B, pigmented in all areas. dph, days post-hatching.

*P < 0.05.

brae (Fig. 3). We also noted where vertebral defor-
mity occurred. Data were tested by x? test. Turkey’s
multiple test was then applied for detecting signif-
icant difference between groups (P < 0.05).%

RESULTS
Growth and survival

In one tank of the VD, groups, all fish died at 5 days
after starting the experiment due to unknown rea-
sons. Therefore, data from one tank were shown in
this group. There was no significant difference in
the total length of fish in all groups at 49 dph (18.7-
192 mm) and 70dph (40.6—40.8 mm; P> 0.05;
Table 3). Significant differences were recorded in
the survival rate among all groups at both 49 dph
and 70 dph. The survival rate at 49 dph and 70 dph
was higher in the control group compared to that
of the 1,25(0OH),D; group (P < 0.05; Table 3).
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Hypermelanosis on the blind side

We observed that approximately 50% of the fish
had hypermelanosis on the blind side in all groups
at 49 dph (Table 4). For these fish, less than half of
the body surface on the blind side was pigmented
in all groups (Table 4). Few fish had a pigmented
area that covered more than half of the surface of
the blind side in all groups at 49 dph (0.0-1.1%). No
fish were observed that had complete pigmenta-
tion on the blind side in all groups at 49 dph.

At 70 dph, a high incidence of hypermelanosis
(97.3-98.8%) was observed in all groups (Table 4).
The incidence of hypermelanosis on less than
half of the body surface of the blind side was
68.8-86.1% in all groups. A significantly higher
incidence of hypermelanosis was observed in the
control group compared to the 1,25(0H),D,
group (P<0.05). A low incidence of hypermelano-
sis on more than half of the body surface on the
blind side occurred among all groups (11.2-
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Table 5 Occurrence of each pattern of hypermelanosis on the body surface of the blind side of juvenile flounder at
70 dph (n=100)

_ A C D
Group At A+ A+t A+ C1 Cc2 C3 D1 D2
Control 29.9 43, 21.4 0.0 43.3 7.0 38.5 91.4 225
Vitamin D, 294 44.7 |* 24.7]* 0.0 49.4]* 14.1 43.5 91.8 25.9
1,25(0H),Ds 24.8 28.8 425 0.7 60.1 13.7 47.7 94.8 32.0

1, Slightly pigmented; +, pigmented area is less than half of the body surface; ++, pigmented area is more than half of the body sur-
face; +++, pigmented in all areas. dph, days post-hatching.

*P <0.05. '

Table 6 Frequency of occurrence of vertebral deformity in flounder at 70 dph (= 100)

Abdominal vertebrae Caudal vertebrae
Group Frequency (%) Fusion Winding Fusion Winding
Control 41.7 12.8 16.6 24.6 9.6
Vitamin D, 52.9 14.1 40.0]* 12.9 25.9
1,25(0OH),D4 51.6 8.5 42.5 19.6 16.3

dph, days post-hatching.
*P<0.05.

Vertabral deformity(%)

Fig.4 Occurrence of vertebral
deformity in juvenile flounder at
70 days post-hatching (dph;
n=100).

29.4%), but this was significantly higher in the
1,25(0OH),D; group compared to the control
group (P <0.05). Moreover, completely pigmented
fish were observed only in the 1,25(0H),D; group
(0.7%).

Concerning the patterns of hypermelanosis in
fish at 70dph, different patterns of hypermel-
anosis were observed among the groups
(Table 5). Significantly higher pigmentation
occurred in the head and trunk regions in fish in
the 1,25(0OH),D; group compared to the control
group (P<0.05). Although no significant differ-
ence was detected, a higher incidence of hyper-
melanosis occurred in the pectoral and pelvic fin
and caudal regions in fish of the VD; and
1,25(0H),D; groups compared to the control

group.

Vertebral deformity

A total of 41-53% of vertebral deformity was
recorded in all groups (Table 6). A high frequency
of occurrence of vertebral deformity was observed
especially in the middle part of the abdominal
vertebrae (Fig. 4). In the abdominal vertebrae, a
higher incidence of winding was observed com-
pared to fusion. A higher frequency of winding in
the abdominal vertebrae (Fig. 3A) was observed in
the 1,25(0OH),D; groups compared to the control
group (P <0.05; Table 6).

Pseudoalbinism

A low incidence of pseudoalbinism was observed
in all groups (Fig5; 1.0-11.0%) but this was sig-
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Frequency of occurrence (%)

Controt VD3

1,25(0H)203

Fig.5 Frequency of occurrence of pseudoalbinism in
flounder at 49 days post-hatching (dph; n = 100).

nificantly higher in the 1,25(0H),D; group
(P<0.05).

DISCUSSION

In the previous studies we found that a high dietary
intake of vitamin D, induces hypermelanosis in
juvenile Japanese flounder.**® The present study
demonstrates that feeding of a diet supplemented
with 1,25(0H),D; induces hypermelanosis on the
blind side of juvenile flounder. Although we used a
diet containing 0.5 mg (20 000 IU) vitamin D; (the
same amount used in Hasegawa et al.?®) we failed
to observe hypermelanosis on the blind side of fish
fed this diet. The contrasting results between the
two studies are probably due to the differences in
water temperature during rearing (Hasegawa
etal,® 20.2-25.0°C; present study, 15.2-19.8°C).
The amount of food consumption usually
increases as well as the rate of ingestion with ele-
vation of water temperature.*® Higher water tem-
perature probably stimulates food consumption
and production of 1,25(0OH),D; in fish fed a diet
containing vitamin D,, resulting in occurrence of
hypermelanosis on the blind side in the previous
study. As far as we know, there are no reports on
malpigmentation in fish fed vitamin D metabo-
lites. This is the first report demonstrating an effect
on skin pigmentation by dietary vitamin D, metab-
olites in flatfish.

It was well known that hypermelanosis on the
blind side rarely occurrs in the central region of the
trunk in juvenile Japanese flounder, probably
because pigmentation proceeds from the dorsal-
anal fin ridge region to a more central region of the
body surface on the blind side during prolonged
rearing after settlement.”** We observed that a
higher incidence of hypermelanosis on the central
region of the trunk on the blind side occurred in
fish fed a diet supplemented with 1,25(0OH),D;
compared with fish fed the control diet, suggesting
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that the spread of pigmentation is accelerated by
dietary intake of 1,25(0OH),D; in juvenile flounder.

Japanese flounder larvae have only large larval-
type melanophores.? They develop small adult-
type melanophores at metamorphosis and
larval-type melanophores gradually disappear
during prolonged rearing.” In the present study,
pigmentation on the blind side was not affected in
fish at 49dph (TL, 18.7-19.2 mm), but it was
affected in fish at 70dph (TL, 40.6-40.8 mm).
Because diets supplemented with 1,25(0H),D;
were fed to fish from TL 9.8 mm onwards, dietary
1,25(0H),D; probably affected development of
precursor cells of the adult-type melanophore but
not of the larval-type on the blind side, eventually
leading to hypermelanosis on the blind side of fish
at 70 dph.

Recent studies using animals with mutated VDR
revealed that skin is a target organ of vitamin D.%3°
It was noted that vitamin D compounds are
involved in stimulation of melanogenesis in mela-
noma cells and human melanocytes.*** Studies on
the early development of melanophores reveal that
endothelin has an important role in the develop-
ment and maintenance of melanophores in
teleosts.**** Knock-out mutation of endothelin B
receptor has been demonstrated to inhibit devel-
opment of melanophore in zebrafish Danio rerio.*®
Moreover, it was demonstrated that 1,25(0H),D;
stimulated the differentiation of murine melano-
cyte precursor cells (NCC-/melb4 cell; trp-1, trp-2-
and kit positive but tyrosinase, endothelin B recep-
tor and dihydroxyphenylalanine (DOPA)-negative)
to mature melanocyte with thyrosinase activity
and endothelin B receptor expression and DOPA
positive via increase in endothelin B receptor
expression in vitro.*” It was also shown that
1,25(0OH),D, had no stimulating effect on melano-
genesis in NCC-/melan5 cells (trp-1 and trp-2,
tyrosinase, endothelin B receptor, DOPA posi-
tive).* Hypermelanosis in flounder is thought to
be produced by differentiation of melanophores
on the blind side, which is normally non-
pigmented.'®* It was suggested that propigment
melanoblast resides on the blind side of flounder
even after settlement, and the number of these
cells is higher where the regions were readily pig-
mented.'®*® Concerning the above-mentioned evi-
dence, we speculate that dietary 1,25(0OH),D;
induces hypermelanosis in Japanese flounder via
the activation of endothelin B receptor pathways
in immature melanophore precursors. It was also
observed that a higher incidence of pseudoalbi-
nism occurred in the 1,25(0OH),D; group, suggest-
ing that feeding of a diet containing 1,25(0OH),D;
impairs the pigmentation on the ocular side as well
as that on the blind side in flounder.
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In the present study we observed a higher inci-
dence of winding of abdominal vertebrae in floun-
der fed on a diet supplemented with 1,25(0H),D,.
Bone is the target organ of vitamin D; metabo-
lites.** Yamakawa observed that the liver contained
28.3% of vitamin D; in the body of young yellowtail
Seriola quinqueradiata but 93.6% of vitamin D; in
the body of older fish, suggesting that vitamin D,
was consumed for skeletal development in the
younger yellowtail.* It is assumed that an excess
intake of vitamin D; compounds in flounder larvae
during vertebral morphogenesis caused skeletal
deformity in flounder. In Japanese flounder, verte-
bral morphogenesis took place during the E-H
stages and the sensitive stages for vitamin A intox-
ication was around the G stage.>**? In the present
study, fish were fed an experimental diet from the
F stage to TL 20 mm. Feeding of a diet supple-
mented with excess vitamin D; compounds during
vertebral morphogenesis in flounder probably
induced the vertebral deformity. By contrast, no
reports have described skeletal deformity and
mortality as a result of excess vitamin D; in rain-
bow trout Oncorhynchus mykiss, Atlantic salmon
Salmo salar, and brook trout Salvelinus fontina-
lis.*** These inconsistent results are probably due
to differences in the size of fish used in the exper-
iment; for instance, Atlantic salmon fry were at
approximately 170 mg, rainbow trout at 8.3 g and
Japanese flounder at around 5 mg. Vertebral defor-
mity observed in the present study included cen-
tral fusion and winding of the vertebrae. Central
fusion is well described in flounder fed vitamin A
or its metabolites.*"**% In contrast, winding of the
vertebrae has rarely been observed in flounder
affected by hypervitaminosis A. This suggests that
vitamin A and vitamin D; compounds possibly
induce vertebral deformity by different pathways.
It was reported that an increase in calcium absorp-
tion occurs in American eel Anguilla rostrata and
immature Atlantic cod Gadus morhua after 1,25-
dihydroxyvitamin D; administration in vivo.5* It
was assumed that excess vitamin D; compounds
caused abnormal calcification and impairment of
the rigidity of the vertebrae, which eventually
causes winding of the vertebrae.

Concerning the frequency and degree of hyper-
melanosis and vertebral deformity, a similar
tendency was observed; a lower incidence of
abnormality was observed in fish fed a vitamin D;-
supplemented diet compared to the fish fed a
1,25(0OH),Ds-supplemented diet. It was reported
that the dominant metabolite from vitamin D; and
1,25(0OH),D; is 24,25-dihydroxyvitamin Ds in sev-
eral marine teleost:®® This suggests that dietary
vitamin D, is not actively metabolized into
1,25(0OH),D; in flounder. In fish fed on a diet sup-

plemented with vitamin D;, the serum concentra-
tion of 1,25(0OH),D; is potentially lower than that of
fish fed on a diet supplemented with 1,25(0OH),Ds.
This idea is supported by the fact that fish fed a diet
supplemented with vitamin D; did not have severe
hypermelanosis in the present study.

The survival rate was lower in fish fed the diet
supplemented with vitamin D; or 1,25(0H),D,
compared to fish fed a control diet. The cause of
the higher mortality in fish fed an excess of vitamin
D3 compounds is unclear. However, it seems that
the dietary intake of an excess amount of vitamin
D3 compounds induces hypercalcemia in flounder.
This status is probably a cause of stress in fish. It is
assumed that flounder fed an excess amount of
vitamin D; compounds suffered from hypercalce-
mia, resulting in the lower survival of fish in the
present study.

The present study demonstrated that
1,25(0H),D; induced vertebral deformity and
hypermelanosis on the blind side of Japanese
flounder. Further study is needed to determine the
serum concentration of 1,25(0H),D; that induces
hypermelanosis in the flounder.
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Relationship between Fat Soluble Vitamins in Diet
and the Occurrence of Colour Abnormality
on the Blind Side of Juvenile Japanese Flounder
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Emiko ITAGAKI™?, and Tatsuhiro FUKUNAGA™*?

Abstract: This experiment was conducted to clarify the relationship between fat soluble vitamins
(vitamins A and D) in diet and the occurrence of colour abnormality on the blind side of juvenile
Japanese flounder, . Paralichthys olivaceus. Twenty days after hatching, fish were fed the
experimental diets containing three -different levels of vitamin A (0, 1,500, and 9,000.TU/100g) in
addition - to 20,000 IU vitamin D, apart from two others commercial diets (X and Y), the basal
mgredients and compositions of the experimental diets and 'the commercial diet X are the same.
‘When the fish reached 30 mm of total length, the occurrence of colour abnormality on ocular .and
blind sides and bone deformity were assessed. Vitamin A was not effective in preventing the colour
abnormality on the blind side. However, fish fed experimental diet containing 20,000 IU vitamin
D/100g diet showed a higher rate of colour abnormality on the blind side compared with the

‘commercial diet X which contained 6,440 IU vitamin D/100g diet. Furthermore, the rate of normal

blind side .in the fish fed commercial diet Y containing trace amount of vitamin D was higher than
that in the fish fed experimental diets. Although there was no expansion of black spot on the blind
side during the experiment when fish were fed the commercial diet Y, .the occurrence of bone
deformity was high in the fish fed commercial diet Y. These results suggest that the balance of
vitamins A and D or other basal ingredients is necessary to avert abnormal bone formation in
Japanese flounder.

- Key words: Japanese flounder; Colour abnormality; Vitamin D; Feed
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/KIETITV, FRAOKEIZADE THEEME ¥
2o ERBEEAFENOEMEPET L25E43
TRETDT, 2584700 KICHERLBRES LR
WL, FORIZERT- . :

W2 TY 2420, 10, 20, 30, 408 L U508 4 T4
BHE D70l &KE0RT DT o7, $72, 4084
TEDBEDZDI, EXEDL200BT O B
ﬁ,ﬁﬁtﬁﬁ%%%b,%ﬁ%m%WEW§y—y
DEBTHELMPICT AL Z BEIIEKEIZ250ET
DENFELZ. HEHBRKTE (50B4) LeTos
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TLVET VT I THENDERERLIE, T
FVERTIEM)RONT Y2 WBIUA 275ml

~®%Efm~mﬁﬁﬁotpﬁﬁﬁgm,7Avu
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Days after hatching 0 5 10 15 20 25 30 35 40 45 50
i j i | i i i i i i i
. L
Nannochloropsis sp. o | | o | i | | | | 1
| | i { ; i | | | I
| ! | I ) i | I | |
Brachionus plicatilis ! l | i ! | ! | { :
A T T R
. I i | iy i i | L I I I
Artemia nauplius ' ! ! i T ; T = } } }
o ! i i ! [ | ! ! ! 1
' i | | | e | j | | L
Artificial diet * : : : . : 1 } : : f i
! ! ! ! | ! ! ! i !
Sampling
* Lot no. Experimental design of artificial diet
Lot 1 Experimental diet Vitamin A= 0 IU Vitamin D = 20,000IU
Lot 2 Experimenta] diet Vitamin A= 1,500 IU Vitamin D = 20,000IU
Lot 3 Experimental diet Vitamin A= 9,000 IU Vitamin D = 20,000IU
Lot 4 Commercial diet X
Lot 5 Commercial diet Y

Fig. 1. Feeding schedule and experimental lots.

TRARRE (199)  ERAGEERHRENBE. TR EEARSEREDLERES p. 147-151.
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Fig. 2. Rate of the pigmented area.
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REPAERA A 13, MREFF #50%KOH T4 »{kL, =
TIAEIE =AY )= L TAFNIATMLL,
Asu<w by 57 (GLC) (24F LilE L7-0,

162

Combination type

Fig. 3. The type of colour abnormality. -
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Table 1. Analytical results of the experimental diets

Lot no.
1 2 3 4 5
Moisture (%) 0.8 0.8 0.8 3.1 33
Crude protein (%) 59.9 61.1 58.0 60.6 56.8
Crude Lipid (%) 19.1 - 18.7 19.0 18.0 ~15.9
Crude ash (%) 8.8 8.9 9.5 8.3 14.1
Vitamin A (IU/100g) 640 1,140 5,840 1,260 6,200
Vitamin D (IU/100g) 21,760 16,000 17,410 6,440 tr*
Fatty acid (area%) ' ‘
" 20:4n-6 L1 1.1 1.0 1.1 0.9
20:5n-3 7.5 7.2 7.4 7.3 12.0
22:6n-3 8.1 8.0 7.4 8.5 12.8
2n-3 18.9 18.4 18.0 19.0 30.0
Zn-6 11.9 11.6 11.6 13.5 3.3
5n-3HUFA 16.5 16.1 15.6 16.7 26.0 "
* Less than 100 IU/100g.
Table 2. Results of the 40 days and 50 days rearing experiments
Tank no. 1-A 1-B 2-A 2-B 3-A 3B 4-A 4-B 5-A 5-B
Water temperature (°C) 20.4-24.9 20.2-25.0 20.3-24.9 20.3-24.9 20.2-25.0 20.2-24.9 20.2-25.0 20.2-24.8 20.3-25.0 20.2-24.9
pH 7.64-8.02 7.64-8.01 7.62-8.02 7.59-8.02 '7.61-8.02 7.63-8.01 7.60-8.01 7.62-8.02 7.58-8.02 7.62-8.02
Light mtensity (lux) 23-183 8-105 21-177 16-169 20-160 14-145 11-136 8-114 9-142 8-108
Initial .
Number of fish 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
TL* (mm) 3.09 3.09 3.09 3.09 3.09 3.09 3.09 3.09 3.09 3.09
S.D. 0.18 0.18 0.18 0.18 0.18 0.18 0.18 - 0.18 0.18 0.18
40days after hatching . ‘
Survival rate (%) 34.9 41.7 27.5 39.9 55.1 41.6 4.1 18.2 38.1 26.0
TL* (mm) 22.91 22.61 23.82 20.78 18.85 20.98 20.65 22.29 21.20 21.58
S.D. 2.83 3.23 3.91 3.43 2.31 4.57 3.15 5.78 2.61 2.55
S0days after hatching
Re-experimental number of fish 250 250 250 250 250 250 250 250 250 250
Survival rate (%) 71.2 76.0 76.4 612  9L2 52.8 78.8 78.4 80.4 73.2
TL* (mm) 30.53 30.83 31.58 33.74 29.31 30.97 31.76 31.20 29.13 29.23
S.D. 3.75 4.27 4.40 3.73 4.02 4.30 5.89 6.57 4.73 3.79

* TL, total length.

FRIOEEBERL TV,
55.1%, BIXE#

HEBEIZ40H 4 T18.2~
(40H4) » 55084 TIL52.8~

H5ARESEDOEEBEOHBRES BT 2 & (Table
3), XHOTRARZBE LARDSY HOTHRSAR

92.8% L XMZEVR S L7z,
FERFOHRNR 40B4B LUB0HSIZBITA L
S ADBBEEERBRR S PILERBEICL 25 4
THFORERE F NI Table 3 5 L U Fig. 5125571
WBSICBT>FRABLLEEDHBERIZIZ5~
42.0% L XMZENSR S, BRAOEEBEO LT
B IREHBL LT 2B8IUREEETL A
ER3BOON L o7 (p>0.05), 7275, 2-B ks
ZBWTEBOEBEENE ) o /2. I IVUTER DS
DMONPDERIZL LD EEZ LAY, FOER
FETAILIETE L Dol RIZ, 508 BioBiT

EHELLSELNIABECE, o7 (£<0.05),
BB, ARARNMEL LT1~3ROEEEEDHE
BB THE, ARIND 1 ~3EFNEEIZED -
7z (»<0.05), .
HENICELOEARRZBETL LR FBRW
T, 0B L U084 & & 145585 (type 2, 9) #ED
EELTVAOIBEINS,
F—RXETOES ES0B 41 BIT 2 EEEALRIEE
LEMBELEBEERLRTLE (Fig ), 1~4K
TRSOAS TEFEGRLBHEESET L, 585 L IEL
DEFE (type 9) PHLARL T LEAMR LN,
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lots.
Table 3. Analitical result of the colour abnormality (40 and 50 days after hatching) (%)

Tank no. 1-A 1-B 2-A 2-B 3-A 3-B 4-A 4-B 5-A 5-B

40 days after hatching*!
Oculor side 26.0 20.0 24.5 13.5 36.5 22.0 42.0 29.5 23.0 22.5
Blind side W- 13.0 7.5 18.0 0.5 10.5 11.0 17.5 28.0 44.5 56.0
B<1/2 550 61.0 56.5 385 49.0 625 385 415 325 215
B>1/2 6.0 11.5 1.0 43.0 4.0 4.5 2.0 1.0 0.0 0.0
B 0.0- 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0

50 days after hatching™?
Oculor side 26.0 20.0 . 245 13.5 36.5 22.0 42.0 29.5 23.0 22.5

Control lot NS NS #
Blind side w 6.5 3.5 13.5 0.0 4.0 6.5 11.5 21.5 36.5 42.5
# # # Control lot
B<1/2 52.0 49.0 43.5 26.0 47.5 57.5 41.0 34.0 27.0 19.5
B>1/2 4.5 8.0 1.0 39.0 15 2.0 0.0 0.5 0.0 0.0
B 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
Rate of the vertebral 16.0 14.0 25.0 20.0 18.0 22.0 20.0 18.0 48.0 44.0
Deformity * 3

*1 200 fish were used for the observation experiment.
%150 fish were used for the observation experiment.
*# 50 fish were used for the observation experiment.

Statistical comparison of normal coloration rate on the blind side of P. olivaceus Juvemles #: »<0.05. NS: Not significant.
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Fig. 6. Occurrence of the vertebral deformity in juvenile flounder 50 days after hatching.
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