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Effective Utilization of Fall Chum Salmon-II.
Nutritional quality of muscle protein during spawning
migration of chum salmon

Mutsuo HaTano, Seiichi Anpo and Kaichi Zama*

Abstract

As part of a series of studies on effective utilization of fall chum salmon, the chum
salmon muscles during spawning migration were analyzed for proximate composition and
nutritional evaluation, The results obtained are summarized as follows.

1) The moisture content gradually increased, while the ash content gradually decreased
during spawning migration.

2) The lipid content significantly decreased at the spawning migration stage, while
decreases in muscle protein and astaxanthin were found at the upstream migration stage.

3) The amino acid compositions of muscle proteins closely resembled each other regardless
of physiological state of the fish, although the amino acid contents of edible portions
gradually decreased during spawning migration.

4) In wvitro digestibilities of muscle proteins were 85-90%,, amino acid score 91(S)-100,
essential amino acid index (less Arg and His) 75-79, and calculated protein efficiency ratio
(C-PER) 2.7 regardless of physiological state of the fish.

These results suggest that muscles at the spawning and upstream migration stages are as
excellent protein sources as those of the feeding migration stage, although the protein content
at the upstream migration stage is less than that at the feeding migration stage.
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BIgE 7 s VBB O FH 2T, By Bl g v 7 HOFREMZ OV TR LI,

X B F &

EENCL, PE vy 4y GLEEREDER), BE A 7 (LB LRI EOEE) 3 LU E
C 7 (defil ERETE M), FHRBERAHI) OXAEDORL 2 4EEHD > = ¥ & (Oncorhyn-
chus keta) DUERER 7 W Z R AV 1225, 02 ErE R Table 1 133, Zh b ot &S
MBS CEEL, ERCET2ET200C BT LI, 8, LToghcdFRodiany
FRLK,

— RO

— BRI EE R - T H Tl o te, LA VA2 BEERLEXEEN L= ABERE
AELBWTRDIZ v A7 EEERI 620 ¥ U CHEHHY L, l8E 8k Bligh-Dyer 3 25 -
CEBL, ¥hT7RAEFHvFvELTOBA T /A FEXRTRY 106> TRDI,

ALHtRE LUT7 2 /BOHAE LTO Y 1o BRBORBRIEY

LFACSERED=F / — A MATheEDF A ALLE, BL5H, RELY3GED 0% =
£ -ATIEABLC=% A5 EHRELL, O=2/ - ALRELRERK, S=Fr=-—
7 CHIRAE X T ey, BORE, B (80 mesh) LT EEOHHESL L L1,

SBMREICL D5 NV BOANTHLEORE

Hsu 507735 % B L 7o Satterlee 5D HED I » TIT e » o, AEBEHE (625 mg # v <
7% /ml H,0, pH8) 1mlic + ¥ 7> v (L6mg)-F £ + ¥ 7+ v (3.1 mg)-~<7 5 & —¥ (L.3mg)
DRESEEFEKER* (PH8) 1ml inz, 37C, 10 i, RIGZ€, 2WTHE Y =77 - €KE
¥* (7.95 mg/ml) 1ml % ¢, 55°C, 9 7f, MADRETR -7, ZOHITCKr] SERE
L, RGO pH #lE, KRick » TALH LR kD,

wm vitro digestibility (%)=234.84—22.56 (X)

X BBEFRINK G BETHRORIGED pHTH %,

SR IBNT I/ EBERODW

FHE Lz v <7 BRBMCHEAEO e f v EAN 2 2 v ALK YBREMZ, HEF
115°C, 24 BERIMNK 584, 3.5N NaOH chfiL, BABT(KR)B® 7 ¢ 7 Bo¥Hrst JLC-6AH iz
Y o THMEFTT»T. REPRILNKSGBEREOGBEHIEREIT ¢ VBOWHRO / Le 1
VENLRD, TOWERBCL-TREF v s BOT i VBREELMIEL,

& ) BOFRETHEE
(1) A7 3 /EHEN (EAA index, EAAI)
L0 (BI) 2 v A7 BOENEAT I /B(TAF=VvELRFIVvRR)GBERB S v

¢ ATHEEROEIECA G BERE R T<C Sigma #8GETHh, + ) 7o vixTypelX (728§
B, #1097 vl Type IT (v o gD, ~7 5 & —+ik Grade III (7 # BERE, HE
7 r 57 — 23 Type VI (Streptomyces griseus) TH 5,
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Table 1. Characteristics of chem salmon samples
Stage Ei’gf:%{}l Sex Age Collecting date llsr?gt};l vi(i)d b Gon@dosoga.tic
watermarking*! and locality (em) (& index
Feeding S Male 03-04 | fune LL-July S, 1082. 53 2540 1.02
migration Female 03-04 | T, ong. 154°30'E-154"50'E 56 2910 2.71
Spawning A Male 03-04 | Nov. 4, 1982 66 3810 4.40
migration Female 03-05 | Moheji coast, Hokkaido 68 4540 17.92
Mal 03 | Nov. 4, 1982 66 3780
C e Lower reaches (0.2km) of s 3.40
Upstream Female 03 | Moheji River, Hokkaido 60 3490 —
. . Jan. 25-26, 1982.
migration C Male 04 Lower reaches (4km) of 68 4030 —
Female 04 Oirase River, Aomori 65 2630*3 .
Prefecture

Values represent the mean of two or three samples
*1 8, no external signs (silvering) ; A, very faint signs; C, clearly visible signs

*2 (Gonad weight/Body weight) X100

*3 (Gonad removed weight

WEXOE ¢ A s MW 4 4 0 ~MEEE 9 GHEK
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2BEOERWNET I/ BEEEDENFROLERLYEM T LI(EL EAAindex” ThH bh, ZoOfE
wloTr v A2 BoREMYEE L, BIEHAEESR)

(2) 73 /BAX37 (AA score)

1973 %1z FAO/WHO & REJIEFEBEEL 1D, ThETD7 1 7 BEEE S (Protein score)
DEEORBEZ T, AD7 i /BILEEOEERS (FAO/WHO (1973) 7 1 / BFFES 2 —
VB RIRERT, ZOT7 I BFEE 2 - vERR s v 2 BOMWAT I JBEERHLILL T,
BNEOLAT I /VBEELIHRT : VB SEOESTEI AA score TH Y, ZOEIRL »TH
YA BOFEMEYHTE LT, (FIEATEESR)

(3) ATHIL®

SEED 8 v 2 BLREEY AT i wtro (CPIET 5 AT (in vitro digestibility)®
1, Ty FTOE V7 BMLRINE (in vivo digestibility) & B < —3 (r=0.90) LTk b, H
DHLBINEE (True digestibility) % Fil$ 5 fodic v iz,

(4) EtEIZL 349>/ B%=FE (C-PER)

&%) Satterlee 59 IC L 5T, &V A7 BEREYALIDOF » F OEEHEMEBCTRERD 2 v 8
7 B%3 (PER % % X Rat-PER) 2 HEE T A 0D, FHHEIC I % 2 v 2 7 B (C-PER) 232
FIhich, TOEBNET I /BEE L SBERBICI A5 ATHILELS C-PER 2 HE T3 &
P INDT, ZOHEY Lt - TEH L, (ERFEEER)

ERBERELUEER
Y R O—KRES

Ko, 2v<78, BE KRSO—-BEFTOIHEHRABRTHDT7 ALFYVF v BOHGT
EE% Table 2 Rk T, K3 BXENEHEICAES 7 H{LOoETIC L » TR AL, M EC 7
TILT9Y% LB ER R L, BEEBREEA 77 TELLEA L, tEREEENOFERAD

Table 2. Proximate composition of dorsal muscle from chum salmon

g/100g muscle
Stage Sex
Moisture Protein* Lipid Ash Astaxanthin

Feeding Male 74.37 21.10 2.14 1.34 0.0005
migration Female 72.32 21.76 3.78 1.42 0.0007
Spawning Male 74.28 21.09 1.28 1.19 0.0005
migration Female 75.37 21.48 1.26 1.20 0.0006
Moheji | Male 78.80 16.81 1.18 1.09 0.0001

Upstream ~ River | Female 78.74 16.75 1.42 112 0.0001
migration (irgse | Male 78.63 16.94 1.06 L11 0.0001
River | Female 78.73 16.88 121 1.14 0.0003

Values represent the mean of two or three samples
* (Total N-Extractive N) X 6.25
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1/3—12 BEFTRT LM, 7HLO#ETLEHLEC 7+l el EIcB b 2R S FE A
T EBERBETH T, —H, AVAZEBIBEREIBE A S Ti221-22% TH 0, #
ECTFTEB L 1T CETEA XTI, 7TAE YV F Vv BIRTRIEE A 77+ T2 05
—0.7mg/100 g & BIFRIBEOETH » 128, WEC 7 Hiti 5L 01—-03mg TETL, ¥/
BHBE L, KSoEE 7 Hctt - TEFHA T EE L Ohic, L L —BRS3E 0
Mo EC 7 ERABENOMEC 7+ EDOMICEEERERNTAD LR, 20T &1 bR
ENRBETHIEHERITD 5 I HERA R - T RS CIERA VWL D EE L 6
hn, £, SERACIKEEERRV CHBERICL —BEFSOERIBD LA o1,

IHDORFBRIBEA 7 ETORBBECIREN=RXAF —FLLTHEIN, 35
LECTrreERL L2 v 7 HETCIMEINDLZ EEREBL T 5,

DEDGHFERELECT -1y ¥ ORERTHE O LB ERNT (EWD 50 0RO L x
B TERETLLE, Ry BRAO—BRTD L, Hiks, RE, 7X2F4v+vD 3R
B > THBEDOHENTEE L b 2 LB D LR,

MU TBHRS R OBDOT I /AR

s v-<27H100g (16 gN) H7ch 07 7 BRI Table 3 17Rd, TR, HER, &
EA7r BESHORLE 2HEOWMEC Y riconT, BRIERBE,»H 7 ¢ / BEK %
M5 L, DS CIIEBE L RBGRN L, WThb AR s vEE VOV, TASIFEY
B, A vDE7 I /BEEIEL, ¥I0M07 i /VBEEL XD TCABL TV, =
OEMIBARR 7 3/ BERRCEHO Y 71V (BB, BESTRERER) 07 ¢ v BE
e HIIE—B L Tufz, LasL7ensh, Tabled K RZTH[ R 100g ¥ b 07 + / BERII—
Wi 3 D SR (Table 2) # M LT, i@ EC 7 TIMEVERR LI,

DEDKER, oy (Y 7)) 0o—BRSIEBECL - TENKEZELLEESTHZ LA
Lhah, FAHE v AA2B07 3 /7BERICIEL L, T Enb 7 H hictt > Ty
& v BRENCEEV T 500, BRICHPAILELR TV ERRALM LT,

a1 LIV - (F = - £ ai

TR sV 2B 7 3 2 EEEAK* 7»5 EAA index & AA score #3k%, XLk 7 3 /BE
B e ALHELROBIEREES,S C-PER #EHH L, #hFhk Tabled iR,

EAA index BADNET 3 /BTREWTAF=VELRAFOVYERBRWTEHLER, &%
W& T T5-T9 CFH TT) DfERRL, BROT I VBEEXR?Y tFoERE v A27B07 3/
B HHE L EAA index DfETT & —H L1z, SO ENLRY YA Z v 27 Biz—§
DREGRE v 7B L RERABREOXEMAE L 2b o L¥M X,

AA score (XFK & Tid 91(S)-100 DIER R LA, D 5 bilgE A 7 A 91, 1R)I3
Co7romm, WRIBT, ChbDHEIHRT i /VEERIWTFhIEBHET7 s VBB Th o7, L
LEHT 3 VBBORRFE, 2 FA4 =V TBEBRA DI ENTELVRAFVORENETEVE
T, BLAAFF=vE&Eir FAO/WHO (1973) 7 3 /BFE 2 —VvODHEL I LFE N &
PEDLRD, EFBED FAO/WHO/UNU (1981) 0 #4 (ERC A I AT L7V Tk, 4§
W7 s REE FAO/WHO (1973) 7 3 /EARFS <2 — v (2 v 7B 1gXc b 35mg) L b
HIES, 25mg CIL W E LTV BRIV DEREEC L CFHETH LY Y HIRE v 7 ED
AAscore (2100 L7525, ZDX 57 b MFyHH L v A7 BOEBEMILROE VLD

* o RAF v (Cys) kT VEEGHTER Y AT 4 v Oys LLCEBIRDDT, v AT 1 v OTARC
N AFVIEERTHLOE LI,
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Table3. Amino acid composition of dorsal muscle proteins from chum salmon (g/100g protein),

Male Female References
Amino Upstream migration Upstream migration

acid Feeding Spawning Feeding Spawning

migration | migration Moheji River | Oirase River migration | migration Moheji River | Oirase River Salmon® Fish
@) (3) (3) (2) (3) (3 (3)

Asp 10.05 9.98 10.55 9.49 9.85 9.58 10.91 10.03 8.00 10.35
Thr 4.47 4.45 4.54 4.45 4.35 4.29 4.76 4.49 4.64 4.58
Ser 3.63 3.55 3.96 3.71 3.52 3.36 3.99 3.64 4.00 4.34
Glu 14.49 15.16 15.82 14.33 14.01 14.47 17.65 15.01 15.52 14.11
Pro 3.57 3.60 3.59 3.84 3.63 3.68 4.60 3.69 3.84 3.68
Gly 417 4.10 4.23 4.13 3.94 4.13 4.12 4.03 5.44 4.82
Ala 5.88 5.73 6.03 5.48 5.48 5.55 6.32 5.67 7.20 5.98
Cys*? 0.43 0.33 0.36 0.36 0.49 0.36 0.29 0.36 0.82 1.17
Val 5.86 5.64 5.30 5.59 5.57 5.47 5.97 5.62 6.40 6.11
Met 3.13 3.13 2.96 3.23 2.69 2.84 3.13 3.14 2.88 2.86
Ile 5.05 5.03 4.81 4.82 4.79 4.81 5.24 4.90 5.44 4.78
Leu 8.07 8.05 8.51 7.87 7.74 7.83 8.65 8.18 7.20 7.68
Tyr 4.08 3.62 3.70 3.68 3.53 3.46 3.62 3.74 3.36 3.66
Phe 4.05 413 4.33 4.13 3.99 3.52 4.12 3.99 3.04 3.92
His 2.64 2.48 2.51 2.48 2.64 2.40 2.17 2.43 3.20 3.54
Lys 10.24 10.43 10.57 9.84 9.94 10.01 10.37 9.89 10.72 9.10
Arg 5.84 5.92 6.50 5.65 5.57 5.81 5.57 6.04 4.96 5.66
Trp 1.13 123 1.35 1.23 1.23 1.16 1.23 1.23 1.28 112
Total 96.78 96.56 99.62 94.31 92.96 92.73 102.71 96.08 97.94 96.34

Values represent the mean of two or three samples

Values in parentheses represent the number of separate analyses

*'Reported value on the common edible fish'?
*2Cysteine

B E F X X I
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Table 4. Amino acid composition of dorsal muscle proteins from chum salmon (g/100g edible portion).

Male Female References
Amino Upstream migration Upstream migration
acid Feeding Spawning Feeding Spawning
11) 1 *1
migration | migration Moheji River | Oirase River migration | migration Moheji River | Oirase River Salmon Fish
(2) (3 (3) ) (3 3 (3
Asp 2.12 2.10 1.77 1.61 2.14 2.06 1.83 1.69 1.85 1.95
Thr 0.94 0.94 0.76 0.75 0.95 0.92 0.80 0.76 0.96 0.86
Ser 0.77 0.75 0.67 0.63 0.77 0.72 0.67 0.61 0.83 0.82
Glu 3.06 3.20 2.66 2.43 3.05 3.11 2.96 2.53 3.21 2.66
Pro 0.75 0.76 0.60 0.65 0.79 0.79 0.77 0.62 0.79 0.69
Gly 0.88 0.86 0.71 0.70 0.86 0.89 0.69 0.68 1.13 0.91
Ala 1.24 121 1.01 0.93 1.19 1.19 1.06 0.96 1.44 1.13
Cys*? 0.09 0.07 0.06 0.06 0.11 0.08 0.05 0.06 0.17 0.22
Val 1.24 119 0.89 0.95 1.21 117 1.00 0.95 1.32 115
Met 0.66 0.66 0.50 0.55 0.59 0.61 0.52 0.53 0.60 0.54
Ile 1.07 1.06 0.81 0.82 1.04 1.03 0.88 0.83 1.13 0.90
Leu 1.70 1.70 1.43 1.33 1.68 1.68 1.45 1.38 1.49 1.45
Tyr 0.86 0.76 0.62 0.62 0.77 0.74 0.61 0.63 0.70 0.69
Phe 0.85 0.87 0.73 0.70 0.87 0.76 0.69 0.67 0.63 0.74
His 0.56 0.52 0.42 0.42 0.57 0.52 0.36 0.41 0.66 0.67
Lys 2.16 2.20 1.78 1.67 2.16 2.15 1.74 1.67 2.25 L71
Arg 1.23 1.25 1.09 0.96 121 1.25 0.93 1.02 1.03 1.07
Trp 0.24 0.26 0.23 0.21 0.27 0.25 0.21 0.21 0.26 0.21
Total 20.42 20.36 16.74 15.99 20.23 19.92 17.22 16.21 20.42 18.37

Values represent the mean of two or three samples

Values in parentheses represent the number of separate analyses

*!Reported value on the common edible fish!?
*2(Cysteine

WEXROHE ¢ A B4 40 ~HEIIEH 9 EHE



Table 5. Nutritional evaluation of dorsal muscle proteins from chum salmon

Male Female References
Feeding | Spawning Upstream migration Feeding | Spawning Upstream migration )
eedir awn, oot awn!l . —
migration | mugration Moheji River | Oirase River migration | migration Moheji River | Oirase River Salmon Fish
2) (3) 3 (3 (2) 3 (3 (3
In wvitro
digestibility (%) 87.5 871.7 875 85.9 89.9 87.8 85.3 85.2
Amino acid score 100 100 95(8)*? 100 91(8)*2 91(8)* 98(8)*2 100 100 100
Essential amino
acid index*® 78 77 78 77 75 75 79 77 71 77
C-PER 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

Values represent the mean of two or three samples
Values in parentheses represent the number of separate analyses
*! Reported value on the common edible fish'?
*2 Limiting amino acid are the sulfur containing ones (methionine and cysteine)

*3 Less arginine and histidine

B E X Y XY ¥
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FRHL: ENERs ey BRE v 22 BO%EM

EEZTI,

ALHEACRIKS 7 T Thd 85-90% BV RL, BESF v s BLhkbrES Vv
(89-90%,)'®  Rockfish (Sebastes spp) HiPI & v »X 7 H (85%)® LB L T, Ky rHE s v <
7 BOHBINIEBRT5LDEEZ LR,

C-PER 28k # TiL 27T DR L, XERZ V7 BB LA V1D LB vy B
@ 2.5, Rockfish (Sebastes spp.)'® L € v FH~= 7 w'® OEfAR L v 22 ED 2.6 &~ THEAR
BRI 5T, :

Rz v A7 BO¥BRORET R, L LTHLEAT § VBEE (ER) LHABRIRERICL - TR
EEXhBH, COIBLUAT I/ BEEXFAO/WHO (1973) 7 3 VBFA 2 —v® L hif
VR E L - ARL D RETHBEERT VS, ZDOZELLKF YL v 27 Bz EAA
index, AA score 3 LEEFRUE S, 7 3 /BERA A —VICEWT I/ BERYBLTVBLDLE
zbh, oMz iBh, SO PERAEVIEVREEIND Z 0D, EbDTHEEMD
BVWCRERs v A7ETHD AL

-3 )

ENEYREK Y v BARO—BR A e b R 2 v 27 BD 7 ¢ 7 BER & ATHLEOREY
i\, Ebky r A2 v 2 2 BOREMIZOWTE, Rib# v 7 BOREFEETH Db
A7 I /VBIER, 7/ BA=T7, ALHLE, HECX > THEBLAES v 2 HBER) bR
L7,

(1) By 7y X7 HoBETICES T, TOBRRITHEEL, XKooEme s v 2B, &, &
BHEFZRELTDOTRAEEY VY F Uy ELTB D &2 Bdl,

(2) Ky T FHLOETITRE, HHE v A2 BBV LENEENESLD, *O7 : /B
AR IERRD i ote, $RFOT I /VBERIMO—BEESHE v 27 BD%Fh
ERIEELL Tt

(3) Y v B & v <7 BOREMI, fl AR bFMCHEMET LTV 58EC 7+
BoTh, CEABROBERLRALETHY, 2O bRV r1EHbDTEVEEMY
DOREMEYE S v BRIELRVBAZEEHIL LT,

| 33

KRAZRHEL TRV AR EREERILEAMRILIARE #8272 b SRR KEY T
DIRFTRITRER T — K, FARBRO—HC B2 Wil (ME)) BERCEL 5y
*12,

BRY R BOREFHOOHE L
1. WAT 3 /B (EAA index, EAAT)

A LINBINE s B10gHD 0EOELAT ¢ 2 BEANSE@ERK L v < &
D% BAA 2B(g/100g) & D, ThEhOLRLSFITYLLE Th 5,

EAAI:W\/I(;OaXIOObX ...... «100)

be Je
logEAAI:iOOg 1003‘+10gM+ ...... +10gL..gl>
10 e be Je
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a, b, - JIRRE 2 v 2B 100g L7 DZEAA O g
fe, Dg, oot Je 322 v 22 H 100 g 47 b D% EAA © gH
B. SEEHRHAS v -7 D BEAAL OFEA

Table A
Whole egg Sample/egg .
BAA poten® | Gfithgy | omoe | EEE | ook WEVED
Lys 7.0 10.2 145.7% 2.0000 2.0000
Trp 15 11 73.3 1.8651 1.8651
Tle 7.7 5.1 66.2 1.8209 1.8209
Val 7.2 5.9 81.9 1.9133 1.9133
Arg 6.6 5.8 87.9 1.9440 —
Met+ (Cys), 6.4 3.6 56.3 1.7505 1.7505
Thr 43 45 104.7% 2.0000 2.0000
Leu 9.2 8.1 88.0 1.9445 1.9445
Phe 6.3 41 65.1 1.8136 1.8136
His 2.4 2.6 108.3*! 2.0000 -
Slogs 19.0519 15.1259
1/10 Slogs 1.9052 1.8907+2
EAAI 80 78+

*1 Maximum effective egg ratio=100%, minimum effective egg ratio=1%
*2 1/8 Slogs
*3 BEAAIL less Arg and His

2. 7 i /B A=27 (AA score)

A RBxrvr7Blghos EAA &8 (mg) & FAO/WHO (1973) 7 ¢ / BEFF A v 2 — v
(mg/g) L HHBLT, A2 v 7 BPERLAETZEAAE14RET 1 /B) BOGEHERN
AA score TH 59,

B. $REMAIEEA 7 HHADTHE L v 27 BD AA score DFEF)

Table B
FAO/WHO Sample I Sample 1T
EAA Ig 1273)
attern irst-limiti
(mg/g) mg/g Prot. | Ratio | mg/g Prot. | Ratio F ;r;;mlén;?llélg

Ile 40 51 >100 48 >100

Leu 70 81 >100 78 >100

Lys 50 102 >100 100 >100
Met+ (Cys), 35 36 >100 32 91 | Sulfur amino acid
Phe+Tyr 60 81 >100 70 >100 ®

Thr 40 45 >100 43 >100

Trp 10 11 >100 12 >100

Val 50 59 >100 55 >100

AA score 100* 91(8)

* Maximum score= 100

C— 276 —
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3. B X B4 v 2 BHE (Caleulated-PER, Computed-PER, C-PER)®

A FHEE

(1) Bpta v rBLERELV 2 BEANRC HEA veF b ) T a*, LTEENEA v LB
) IoWT, SERER L o TALIMREZAET 5,

(2) BEE VA2 BLEED XS VIEDOWTT I/ BIWHETREG, ThXho BAASE
(8/100g # v < 7 E) ZRD %,

(3) RRICL-THE 2 v 7 HELERES ¥ v D& EBALAY 2HET %,

EAA content from Step 2 5 T vitro digestibility (%)
FAO/WHO standard for that EAA ~ from Step 1

EAA, %=

FAQ/WHO standard (& FAO/WHO (1973)7 3 / BASE&S-3 & — v (AA score STEES M) % 100 £
LT, g/100g# v <2BELTRRLIETH S,

(4) LI (3) TRDERNE L VA HLEEN XA v OFBAAY ¥RO X S THTEDS,

EAA100% OBERRDFIRELR, Fi, BEAA>100% OHE T 100% & REL TKROF
NEw s,

(65) kI (@) TELRERE S Vs HLEES LA D EAAY KOWT, RREE-TE
ZSFEL, FhkRcl T, X EYDOERHET 5,

X=3 (ﬁAIT%> (Associated Weight)
Y =2 Weights
Table C
EAA, %* Weight
100 1
91-99 2
81-90 2.83
71-80 4
61-70 5.66
51-60 8
41-50 11.31
31-40 16
21-30 22.63
11-20 32
0-10 45.25

* Rounded to nearest integer
(6) KA > THEI & v 57 B LIEHEN ¥ 1 v D% EAA score XEHHT 2,

EAA score= %

*+ ANRC (Animal Nutrition Research Council) # ¥4 v +F + V¥ 413, Sheffield Chemical #:,
Lyndhurst, N.J. 07071, CHi7E,

— 2717 —
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(1) RAWCL > CRE % v 27 HoD EAA score & FK#E» + 1 v > EAA score & o (SPC) %
FETS,

SPC= EAA score for sample protein
" EAA score for reference casein

(8) SPC %##s ¥4 v Rat-PER{ETHEL, #DER Z -3 5,
Z=(2.94XSPC) (2.5/2.94)=8SPC x 2.5
(9) ®AwL->TCPER 2EHT 5,
C-PER= —2.1074+2.8525 (Z)—0.4030 (Z?)
B. BEEHMRADOHH L <7 ED C-PER OFHEHF
(1) ATHKREE 2 v 2 BH 87629, FHHEEH A v H190.03% TH 5,
(2) AB 2 v s HEHEEHI LA VD EAASBIKRED LB TH D,

Table D
BAA g/100g protein
FAO/WHO Std. Sample Ref. casein

Ile 4.0 5.05 5.01

Leu 7.0 8.07 9.20

Lys 5.5 10.24 7.51
Met+ (Cys), 3.5 3.56 2.96
Phe+Tyr 6.0 8.12 9.81

Thr 4.0 447 3.45

Trp 1.0 113 1.21

Val 5.0 5.86 5.42

(3) AMF v A HEEEN AV OEBAAY, it BT 5, —flELTRB L v <7 BED
Lys %, iz 2\ TiRT,

Lys, %= % X 87.529, = 163%,

(4,5) BREE v 27 BLEESCA v DEEALY 12OV T, %k (TableE) icR:+ X 5 icE
AEED, b X, YXEHETS,
(6) Az v Ry BLERED €A v D% EAA score (Y/X) 2 BT 2,

11.83
0.1223

15.00
0.1750

EAA score for sample protein= =96.73

EAA score for reference casein= =85.71

(1) SPC%itHET 2,

_96.73 _
SPC =eRTI 1.1286
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Table E
Sample Reference casein
EAA
EAA 9%, 1/EAA 9, Weight 1/EAA %, X Weight EAA 9, 1/EAA %, Weight 1/EAA 9%, X Weight

Ile 111 0.0100 1 0.0100 113 0.0100 1 0.0100

Leu 101 0.0100 1 0.0100 118 0.0100 1 0.0100

Lys 163 0.0100 1 0.0100 124 0.0100 1 0.0100
Met+ (Cys), 89 0.0112 2.83 0.0317 76 0.0131 4 0.0526
Phe+Tyr 119 0.0100 1 0.0100 145 0.0100 1 0.0100

Thr 98 0.0102 2 0.0204 77 0.0130 4 0.0520

Trp 99 0.0101 2 0.0202 113 0.0100 1 0.0100

Val 103 0.0100 1 0.0100 98 0.0102 2 0.0204

Total Y=1183 X=0.1223 Y =15.00 X =0.1750

MEXOH 73/ s MAE 442 ~HEHIH S HEHE
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SPC 5 Z #ke, C-PER #HIHT 5,
Z=1.1286x2.5=2.8215

C-PER = —2.1074+2.8525 X 2.8215 — 0.4030 x 2.8215%
=2.73=2.7
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