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(1. R APRIEBITBRIA = BRSAT , KA BTN T AR, MFA I THAB L L,
PAR M S10300; 2. EREIREASRMES, L 201306)

WE: N TR T A (Crenopharyngodon idellus) Ji Akt 72 H L &% BT 2B AL s PO 652 ( C. idellus C. et V) JiatETE B
BRI, ERANANESEHRAE, WA TIRERMZERS . TR, AREERHR. JIRE
ERUABICEFMETNFHE. SRER, MAKKKS . g RES B ERTEEREA(P<
0.05), MZEH. MK RENMBEEE AR, SE5EEafl, BARIRMIESEES. PEREQME
FREHRE B RIS T 10.88% | 15.41% 1 80.53% ; MEAGEMORERE . REMGME, MMM S BE S T8
Ff(P<0.05); MERBHIAMEER SR (TAA) . LHEEER(EAA) BE. SIREER (UAA) BB 57
H203.5 g-L™', 85.6 gL' A179.1 g-L™', ¥EBERTLHEREM(P<0.05), xR A d, A
SRR A AR AR, EaX AL R BB RS S EE R E,

KB Mapas; DRSS, ¥, FRIESYT; BERAR
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Quality change of grass carp ( Ctenopharyngodon idellus )
muscle during crisping process

WU Fangfang'?, LIN Wanling', LI Laihao', YANG Xianging', HAO Shuxian', YANG Shaoling', HU Xiao'
(1. Key Lab. of Aquatic Product Processing, Ministry of Agriculture; National R&D Center for Aquatic Product Processing;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;

2. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To study the influence of quality change of muscle of grass carp ( Ctenopharyngodon idellus) on brittleness mechanism of
crisp grass carp ( C. idellus C. et V) during crisping process, we acquired samples periodically and compared differences in general
chemical components, TPA value, muscle protein components, amino acid components and nutritional evaluation. The results show
that moisture and fat contents of crisp grass carp were significantly lower than those of grass carp (P <0.05), while the contents of
protein and ash in the former were higher than those in the latter. Besides, the contents of myofibrillar protein, sarcoplasmic protein
and stromal protein of crisp grass carp increased by 10. 88% , 15.41% and 80.53% , respectively, compared with those of grass
carp. Hardness, chewiness, springiness and adhesiveness of crisp grass carp were significantly higher than those of grass carp (P <
0.05). Furthermore, the maximum contents of TAA, total EAA and total UAA of crisp grass carp were 203.5 g-L™", 85.6 g-L™"
and 79. 1 g-L™", respectively, which were significantly higher than those of grass carp (P <0.05). The study indicates that the a-
bove indices of both crisp grass carp and grass carp experienced changes at different degrees during crisping process, which was impor-

tant for affecting the changes of brittleness.
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¥ ff1 ( Ctenopharyngodon idellus) , @M & i
M, s EH. 8, B arh, mag, 29
ERA WPOKEFRAZ, UHERTE . RRESE
FMEABZENINERERNEE. HEEAKRR
HERAK, MEE S AL, 1973 £ lmiEe
Yerta e IrsE, B S8 AR 3 i 5t SR FE B
—ERRE, HUXREYE N ENFERREZE
120 d ZE 451, B — Pl BT 4 B OK FRAE 1, B
Z“Wapa " (C.idellus C.et V), BA PR EHE,
Fle. AEAEFRR, FHHBSE T EAaL
P . (P IEEASE TR . BRI S AR
LA & B B B AR tR . BT RRARE KPR
HOE, B3k S0 HE 2 B LPY b S A 1A A TR R Y
UL, HRTR'™ 15 M Y B i LA B . RLAR
JUTFUIR 53 o A 43 A4 Lo i B Ry, K S B S
BUR T E i ; (HhARFRE TS B e P LA
Ko AL SR H R B il A T E R
SR TiALARNT R RSB TR ARE T
JEREL LA R A AR AL, BRI R bn o AR N
RAET A, LIN 250k s A S b . 5142 7
BER TR T 56 E F N e Py B o L
REEMEE 5 EEa TR EEES. H
I, T TR R R BRI FE XY
GERE RN, EFE K A [F IR R AT
HMEACTRFLI BRI TRAE, U A [R) e A 1 B £ Y
— B IR LA (K ar RUR Sy ML B FRLEE )
RIBT R AL, R E R L. BRI R AR R
HE AR, BT e Al 72 o UL DY S BT
ARAE R, I PUHCR ZRI LR 20 % I 1A S e 1
B R

L Y S RS AR
L1 ##

ANFRFFIEIRNE A SR B T ARE LT E
WMERREIRIEY, 2013 4F 6 H 2 11 AIEHIRAE 6
K, MefertlalElpE 2y 20 d 24 . HaxAaia
[SLgE, HKERETR, KEZIERL. Lab)
MENME, FRRSIKEETE, KasmmeLeA
IR A REEAR R, JRJ5 BT UKEE AR T At
BT o

1.2 FEMNFERIESE

QTS-25 JFE A4 {% (¥ E CNS FARNELL /& i
55 Kjeltec™2300 & 1 B 3143 H1{X . Soxtec™ gl
B 3T (F122 FOSS AR H &) 5 Alphal 4 ¥ 7
FHEDL(FEE Christ A 7 H &) ; 3-550A iR D3
41 ( 2:[E Ney VULCAN /A H 5); DKN612C T4
#(HA YAMATO 22w &) 5 TS0 ¥ Bl (78
IKA AR A ) 5 3K30 3 VR B O L (FE [ SIG-
MA A F &) o
1.3 HAA—REFRSHIRE

KaBEROIRRBEINES S, &M, Ko
it 4y B0 2 R R R ML AE TR, 2 GB
5009. 3-1985; Z& I Ji 5 = 43 B0 8 R A i LK
R, 28 GB5009. 5-1985; Jgfif i &7 5l &
SRR KHIEE, 28 GB5009. 6-1985; K4 R
30N R F E KA, 2B GB 5009. 4-1985
1.4 FHEERE

SR EF R QTS-25 B 4TI . &
B GEar, V2.0 cmx2.0 cmx1.5
em BAEHEATIUE . W AR HL R ERZ 6 mm
AR AT AN S54RIk s MR 30 mm -min ™' JE
ZEREES R 4 mm; JABERCH TPA; fil & (E S g; 7§
B2, RGO s; FRAEH50% 5 fil k25500 H 30,
PR FEAEATIRE 18 K.
1.5 ASEBRRESBHNE

N2 R4 TE, FJ 6 mol-L™'#ER T 110 C
JKF# 24 h, BEERIGFZRIB/KESRZ 5 mL, | Hita-
chi835-50 &M B 3h /T E
1.6 BALAEFTEMFE

HR4E FAO/WHO (1973 ) "V 42 4 iy S S R I 4>
PR XS B B H B M AR PR X B LA
ARITEEERR IS (AAS) | % PE4r (CS) FI
TR EMAEE(EAAL) ;

AAS

aa

~ AA(FAO/WHO) AA(egg)

"100A 100B 100C 1001
EAAI_N/AE X BE X CE X... X IE

K aa K50 A o R B 2 B R i & A 4K
(mg-g™'); AA(FAO/WHO) % FAO/WHO ¥E43#7
AR Rl R R BR TR B B (mg-g ™' ) 5 AA (egg) h
WEEARPRMEEBRFE S (mg g™ ); n

aa

CS =
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R LT DAERNEG AL BL CL e N S|
SRR HR AR B AR R B (mg-g ™) 5 AE,
BE, CE,  IE g8 H R L7 B HEER
FRE A (mgg™') .
1.7 FERBSHSBEMNE

2% HASHIMOTO 45" fry JUl & 5 5 JFAE 3 4%
Mg, BB NFRE30 ¢ HFERMAR, MA 10
AT BERRER 2% vh I A (0. 05 mol-L™", pH =
7.5) ¥ 2 min, 4 CH32 90 min, [AIWTIHERE, 2R
J5 510 000 g, 4 CE.L>30 min, FREAIA S FEK
BMBEFREEZ R A R FEMEBEI R, &
3B EEW L MERE L, £ EFERL P
A S AR FRA B 10% =H RIS W, #E 90
min, 10 000 g, 4 CE.0> 30 min, B3 F1EW 2
BRE 2 H AU 4 MULTE 2 BRI R LR R H 4 45
TEFRIE 1 H A& A R TR B A R 7 W (AL B0 51
S PR B(0. 1 mol-L™', pH=7.5),
4 CHAT#E 90 min, [EWIHEHE, RIFHHK2
min, 10 000 g, 4 CE.0>» 30 min, HEXE L HHK#H
YB3 WA 3] FIEW 3 B R WU £F 48 28 5 ATTVE 3.
FEULHE 3 A 5 FHARIA R 0.1 mol-L™' & &
A8, 4 CHFE2 min, SRJGFE4 CREDHEH 18 h
Ji, LA10000 g, 4 CE.0>»40 min, B3 FERK 4
BR gt s P B 4l 4 FUTUE 4 BPA WL & 1 4
4ro WIEHATESREUN 4 P B RIA R 2 BIAE
Prae, RAREE BN 273, REEHSE
BN Je e by, MABLiKF, 4 C&EHr 36 h,
It HERE 6 h 4 —K oK, BaF i 09 2R 1 A
ERG TR E TR WE 4 FE R
BB R A R LR B A
1.8 HiEbiE

% FH SPSS 19. 0 1 Excel 2010 #E47 %3 403,
LEHRIUME + bR (X £SD) Tk, HEHRPIH
HWEEREBR/NEEZ R (least significant
difference, LSD), B 95% BZE (P <0.05),

2 HR5The

2.1 R&fpdBERNRAEREFRRSEL

BEE BEAL TR AR, WL G 4 FhEEAVE TR IR
YRR (R 1) o Horp e PR ) 2K 53 ATAELAE 5
BB R ERTE@FMA(P <0.05), WMHE
F B o3 i e T T T A () 5 2 5 2 3
(P<0.05), 7EMEfRII(30 d), e Pa sk 53 A

RLAE B 5 B 20 %5043 1 be 3 B £R K 2. 79% (P <
0.003) F137.94% (P <0.02), Wikl B[ FK 5K
T B H A E A R 43.34% (P <0.001) A1
14.89% (P >0.05) , Fifi % $% W % G 0 6] (9 SE 4,
Fefuat I, MEpafi (120 d) 5 @R am 4
EABFRBAERBDE, Hhlifbia (120 d)
FU 3 AR R K 43 F0ORL R B S & 4 84 B
8.99% (P <0.001) #173.33% (P <0.001), &
FUREL 3405 49. 93% (P <0.001) . fE5—4R1 2
FeALEt IR, MEpSifix 4 FhE SRR Z R AF
HFEEFBEME(P<0.05), itk 120 d MHEA LS
Jafk 30 d BIAE EL, R BIOK 43 FRLAS B BR R 435K
AR H A 6.38% (P <0.001) 1 55.41% (P <
0.020), JK4FIHLEE H =505 3R 37. 96% (P
<0.001) F14.59% (P <0.015) . NiRBLEHKE,
JaAEIRIASTR], e PR A4 AR 40 i A 43 b i £
w, ARBHEEEER(P>0.05), ULAKER
GAFEIARE, - R 5 A ) T TR R R
Bt LB EMEZR(P>0.05),

GRIGORAKIS #1 ALEXIS! A Sk L P 54 5 55 7K
Sy FUALBR W BB A SO VIARSE, X AE A B oE
A A SERAE T o UL P IR R B A
B B G N e, WURAR I B 2 B T ke
AR 2 8] i BE 88 1 3, I ELRSAI T WL PR I
BE, (B[Rt im 7 LRI A REL R AR A, LAY
sl B FEEH IR RN LT B, 2 Fh
1 7K 4> FURLEE 7 B 3 80 BB RIS, X 52
Fi%M | KUANG &1 gypfse s —3%, iS5k
HHEET | Mg S G RARR, XRS5
A I S R 3R 5 B 7 RO R . kA i
SBUT WU BT R B 80R BT B, RS B
PR BT M, X AT RE R A R A UG A 5 2 5 L
AR i )RR 22— o
2.2 HARAIEPIAZEERASRESHET
4

xR, Mefbatalh 120 d 4 e R &5 i L
JREF A H (56.14% ) . WK EH (17.07% ) Fik
JRE H (4. 08% ) 1[5 it 43 5043 1) b 3 2 38 i
T 10.88% (P <0.001), 15.41% (P <0.001) #1
80.53% (P <0.001) , {HA¥E M H AR E B
TRET 46.34% (P <0.001), B itk Bt 8] i A
[, 120 d FHEPIEEAH LT 30 d M R A3 4 FhER
H RO R B EER (P <0.001) (£2),
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Tab.1 Nutrition composition of grass carp muscle in different crisping periods %
i H K5 HLUIE HUR HEH
item moisture crude fat crude ash crude protein
L@ A grass carp 79. 34 +0. 94* 2.53£0.77* 0.94 +0. 02° 14.12 +0.79°
JefkAst Al /d 30 77.13 0. 64" 1.57 +0.50" 1. 08 +0. 06° 20.24 +0. 28°
crisping time 50 76.30 £0. 08" 1.22 +0. 08" 1.01 £0.07° 20.46 +0.21°
70 75.77 0. 16° 0.99 +0. 02" 1.05 +0.11° 21.13 +0. 07"
90 73.40 +0. 34° 0.77 0. 10° 1.28 +0. 06" 22.71 +0. 19*
120 72.21 +1.22° 0.70 0. 11° 1.49 +0.17* 21.17 +0.21°

. FA—5A EAFERRFRRZEFERE (P <0.05), TRFL

Note: Values with different letters at top right comer in the same column are significantly different (P <0.05) ; the same case in the following tables.

®2 FRELBHNINAZEERES SHEEBHNRES

Tab.2 Proportion of protein components to crude protein in grass carp muscle in different crisping periods %
BIgE| MFEH WURA 4 E A HEEEH WA R

item sarcoplasmic protein myofibrillar protein stromal protein alkali-soluble protein
FE L grass carp 14.79 £0. 53¢ 50. 63 +0. 28° 2.26 +0.41° 20. 61 +0. 25°
J¥e AkBst fa]/d 30 15. 58 +0. 30" 51.97 +0. 93¢ 2.46 +0. 42 18.18 +0. 80"
crisping time 50 15.38 0. 26* 53.39 £0.95" 2.88 +0.37" 17.56 +0. 32"
70 16.04 +0. 23" 53.49 £0. 56" 2.77 +0. 48" 17.06 0. 81"
90 16.77 0. 47 55.77 +1.03* 3.72£0.18* 12.45 +0. 48°
120 17.07 £0. 10 56. 14 +0. 54* 4.08 +0. 06" 11.06 +0. 87°

- 388 e 0 ffe PR i R JUL PR 2R 1 B 4L 4 B
4% PURLHEERH . REE . EREE MBS
HEEH., XILFEEX ISR E R EZE
WIFERE, — e R 2R 1 P o i 4 0 e 1 A LR 45
®EH . RS EEHESENRIEIINEHEN
B, HFESEOEE, fARRERET, 4 F
EHPRES BB EERES, HEEHSZ
JR AR AR R, AR R AR L P 4 4k
HAWEZEEH, XRRRILAEE. EREMILA
MEAEEER ., RREAFRRSEE, AN
B e o LSRR R LR 4 0 T AT
EMEHRMR B P LM EOmBAR,
GODIKSEN 2 1'8) % 0 7 0T % ( Oncorhynchus mykiss )
H, RETFURES AL EHRE S A
R B AFTEAE G . IR TENE L FE T, WUEEF
HemEH . HEEEB MU EH R E S BA B b
Ft, PRHCRT AR 2 (5 0T 4H 435 it 43 B0 AR A 7T B
RGN AN e A et BCE S — B R (R

2),
2.3 FalpfdEREARASEILE

BN TE IR, FEAERERE . FESE R
WU SR EE e . R ECHEARE, JLAO
R &k A AR AL, B T8 At & A2 A B Y AR
ko E 5 a0 R 30 d R s PR i F A R
MHIEP RIS E I T B EEER (P >0.05), HE
MefbBsE) 2] 50 d Z2 A, BEPA fig 5 5l A A E,
fEERE . RELERAE . SR RIORG B 1 B e XHE 53 3G N T
87.20% (P < 0.004). 368.46% (P < 0.001).
145.93% (P < 0.002) F1 45.34% (P <0.020) (3
3) o HMafbatiaisg) 120 d 24 Ry, HAEFRE, nHE
PE PRS2 1 0 26 X (1 b 38 Y 4 R
T 429.17% (P <0.001) . 982.10% (P <0.001).
302.22% (P <0.001) F1 128.90% (P <0.001) . fi
AEHih 120 d 5 30 d, 50 d. 70 d #E R A HE,
TPA 8 EIIFAERE EZF (P <0.05), X5 LIN
DT R B, AR L MR 2 SR
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D IE 2 T Mt A rp, K2 FURLR s 5 A 2 4
BETH. HEARESEEE LIt NURS4E
H. NREAMEREC TR B BEm,
Ham NI P R, R R IR IR AR

Bl R, X ULHINE A S ol 5 e id 72
FROK 2 PRI B 8. RE AR E mL
AR H R REREA RSB RE
FKEE R BN BRI A Ko

®3 FEELEMAEIAA TPA j54RE(n =18)

Tab.3 TPA values of grass carp muscle in different crisping periods

BJE| /g NEL I 44/ gmm B/ mm R T/ s
item hardness chewiness springiness adhesiveness
L@ FEA grass carp 381. 67 +40. 52° 128.85 +15.71° 1.35+0.47¢ -90.58 +11. 14°
Jfs AL T /d 30 592. 67 +57. 86 257.91 +34. 82° 2.75+0.21° -110.98 +5. 88
crisping time 50 714.50 +77. 62 603. 61 +86. 99° 3.32 £0.51° ~131. 65 +34.29°
70 831. 67 +88. 75° 817.86 £37. 64 3.63+0.52" —173.14 +41.53"
90 1307. 17 +282.33" 873.54 +67.78" 4,58 +1.42* —204.97 +32.08*
120 2 019. 67 +308.41° 1 394,28 +241.91* 5.43 £1.55° -207. 34 +25. 83

2.4 HapAIEPIASERAN

AR E M E F B R FHAER N &
PEURNZE AR o 5 3 0 e PR B ) UL PR 2 B P A L
FRAER, ¥ 16 M WaEER, JFHRES
BEREHHAREAR (Cu), HKARXRLAR
(Asp). MR (Lys). &AM (Leu), WHER
(Ala) FNE &R (Arg) , X-5XUFMESE 15 i 45
W—B(F4), EEEE A5 RGAERERSE
(TAA) . DT REMR (EAA) B, BfIREFAER
(UAA) B ¥ fFEREZR(P<0.05), JFHRA
DIEAS, LKk 50 d 268 H TAA &&
(203.5 g-L7"), @A TAA 55 10.81% (P
<0.001), 120 d (7 4.67% (P <0.002) , i
EAA SRR SEMEMEIN 00 d MR, &l
5 B fa 13.32% (P <0.001)

TR REER (5 = R S = A U {E (EAA/TAA)
MLTRAER GELTAERMLIE (EAA/
NEAA) i & Mefb it [ R Rl A fr 2 57 @ AN
EAA/TAA % 40.88% , EAA/NEAA k4 69.15% ,
LA BT A1 29 90 d B, X 2 AMHEH BB &K
(42.27% F1 73.22% ), 43 ) b GE B A 0
1.39% F1 4.07% , ##E FAO/WHO ) J A8 # =,
FRE BRI R E B S IR B EAA/TAA &
40% 7247, Tii EAA/NEAA 7E 60% 41", ey
U, e £ R i PR o P S SRR A AR AT, 3
BFREREE R, BN RS FROME S T35 5

i,

AR EEERRE FEBPTUA S Asp. HE
FR(Gly). Glu 71 Ala & BEFL ™, HepF#
SR Glu, HIKA Asp, iX 2 Fha RN
BERFMERER, 205 EASEERTES
B 15.81% F110. 74% , BEHFREE, Glu RNMUZ
BERERER, RENMKRBPEAFEER L, 6
B2 5L A SR RES R . RS
e UAA AR EHZER(P<0.05), HiEFE M
) UAA 4351 ELEAE AR 30 d A0 120 d fife PR B F 1K
4.93% (P <0.002), 6.06% (P <0.001) (F4),
XU B AL 5 G f P R I B R R
2.5 AASEBREFNMEITMN

W 4 TR IR 2 2 B B R 8
EHRP I EMEERZR(ERS) G, HRER
iR [ B 40 BN FAO/WHO FEAME 43 B8 H 4
HRIE (K 6) . WEES LT RERAEH (R
7)o HRYE AAS BT A1, HEARMEILET BRI, {2358
F AR i Y B B B — BRI M A R P Oh AR
(Met) , 25 PRI MR ERRIY N5 &R (Thr) (Mifk
B30 d MERBEERAT) 5 ARYE CS AT, @
1 I ) A 00 s R B ) 35— BIR il R B RR 35
Met, {HEE[RHIMEEEMREIT 2 F, BISER
(Val) #1 Thr, X5 HABIRE LR AR
W, EF—. £ MRHIEEREA LLE Met, Met
+ BE&ER (Cys) . Thr, Val FI5E4FR (Leu) Z[H],
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Tab.4 Amino acid contents in grass carp muscle in different crisping periods ( wet weight) gL'
BRI B fafLAstE]/d  crisping time
amino acid grass carp 30 50 70 90 120

REFER™ Asp 19.5+0.10  21.3+0.40  21.9+0.11  17.3+0.11  22.2+0.10  21.5+0.20
R " Thr 8.3 +0.11 9.0+0.30 8.9+0.11 7.3+0.10 8.7 +0.12 8.5+0.12
225 R Ser 7.3 £0.10 7.8 £0.10 6.4 +0.12 5.4+0.10 6.3 £0.14 6.7 £0.13
AEEE ™ Clu 28.7+0.11  31.5%0.60 31.4%0.10 26.0£0.22 32.4+0.15 31.1+0.21
[ &R Pro 5.9+0.12 5.2+0.21 7.5+0.41 5.520.40  6.0x0.12 6.3+0.13
H4&# ™ Cly 10.8 +0.11 9.4+0.13  12.4+0.11 8.4+0.10  10.4+0.10 10.4 +0.11
&R ™ Ala 12.1+0.20  12.4+0.34  13.520.14  10.3+0.21  12.920.20 12.5+0.21
5 Val 9.9+0.11  10.8+0.25  11.8+0.13 9.3+0.11  12.2+0.30 11.3 +0.20
EE Met 5.7 +0.31 6.2+0.11 6.3 £0.20 5.1£0.12  6.4+0.13 6.1+0.11
2R Lle 8.7 +0.21 9.6+0.40  10.3 +0.22 8.2+0.14  10.7+0.32 10.0 +0. 12
2 Leu 15.120.22  16.420.34  16.8+0.22  13.7+0.45 17.4£0.21 16.2 £0.32
R Tyr 6.3 £0.15 6.8 +0.10 6.9 +0.10 5.7+0.10  7.2£0.00 6.9 £0.01
ST * Phe 8.3+0.20 8.5+0.31 9.2+0.11 7.2+0.00  9.4%0.10 8.9+0.14
AR Lys 18.4+0.13  20.7+0.42  20.7+0.14  16.7+0.02  21.0£0.01 20.2 +0. 01
S FA His 5.3+0.11 6.3 +0.10 6.7 0. 50 4.9 +0.21 7.0 %0.50 6.1+0.10
T 11.8+0.22  12.3+0.13  13.20.10  10.2+0.13  12.8+0.14 11.7 0. 15
TAL 181.5+1.10° 194.0+2.28" 203.5+0.70* 161.0+1.14° 202.5+0.70* 194.0 =1.40"
EAA 24 total EAA 74.2£0.41°  81.0+1.40° 83.8+0.40" 67.3£0.55° 85.6+0.50°  81.00.71°
NEAA B total NEAA ~ 107-3#0.60  113.0£1.44  119.720.15  93.7+0.96 116.9£0.22  113.0£0.77
UAA 2 total UAA 71.0£0.48°  74.5+1.12" 79.1£0.15* 61.7+0.46" 77.9+0.70*  75.3 £0.45"
EAA/TAA/% 40. 88 41.75 41.18 41. 80 42.27 41.75
EAA/NEAA/% 69. 15 71. 68 70. 01 71. 82 73.22 71. 68
UAA/TAA/% 39.12 38. 40 38. 87 38.32 38.47 38. 81

e o+, WEEIEM; . BREER; TAA SEMAE; FAA LEEER; NEAA. JE0FEER; UAA BIREER
Note: #. essential amino acids; #*#*. umami amino acids; TAA. total amino acids; EAA. essential amino acids; NEAA. non-essential amino

acids; UAA. umami amino acids

RS FRKRLEAMBHNAESHERERAR

Tab.5 Composition of essential amino acids of muscle protein in different crisping periods mg-g~!
o . AN +
A FEM  WEAR REM SNERM AR BER A
item Thr Val Met Lle Leu Lys
Phe + Tyr
W EL M grass carp 58.78 70. 11 40. 37 61. 61 106. 94 130. 31 103. 40
e fknsal/d 30 44.47 53.36 30. 63 47.43 81.03 102. 27 75.59
crisping time 50 43.50 57.67 30.79 50. 34 82.11 101. 17 78. 69
70 34.55 44.01 24. 14 38.81 64. 84 79.03 61.05
90 38.31 53.72 28.18 47.12 76. 62 92. 47 73.10
120 40. 15 53.38 28. 81 47.24 76.52 95.42 74. 63
W EE HES, egg protein pattern 52 68 50 50 92 56 91

FAO/WHO # =, FAO/WHO pattern 40 50 35 40 70 55 60
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Tab.6 AAS for muscle protein in different crisping periods

o o x* +
A SEE  SEm EAR  SRAR RERm BEm A
; ER AR
item Thr Val Met Lle Leu Lys
Phe + Tyr
F5E B grass carp 1.470 1.402* 1.153" 1. 540 1.528 2.369 1.723
J¥e ARt ]/ d 30 1.112 1.067* 0.875" 1.186 1. 158 1. 859 1. 260
crisping time 50 1.088 ™ 1.153 0.880° 1.259 1.173 1. 839 1.312
70 0.864* 0. 880 0.690* 0.970 0. 926 1.437 1.018
90 0.958* 1.074 0. 805" 1.178 1. 095 1.681 1.218
120 1.004 ™ 1. 068 0.823° 1.181 1. 093 1.735 1.244
e o+, BIREMEER; . BREMEEAER, TERKL
Note: . the first limiting amino acids; ##. the second limiting amino acids; the same case in the following table.
®7 AERCEAHNIAEZEALERERBHMAEFETS
Tab.7 EAAI and CS for muscle protein in different crisping periods
. . g3 R+ FEEE
i FER  HERM EARm REAm BEAm  SEm T amr LEA
item Thr Val Met Lle Leu Lys BB PR
Phe + Tyr EAAI
3 B grass carp 1. 130 1.031* 0.807° 1.232 1.162 2.327 1.136 119. 88
J¥e ARt ] /d 30 0. 855 0.785* 0.613"  0.949 0. 881 1. 826 0. 831 91.13
crisping time 50 0.837™ 0.848 0.616" 1.007 0. 893 1.807 0. 865 93,28
70 0. 664 0.647* 0.483*  0.776 0. 705 1.411 0.671 72.71
90 0.737*  0.790 0.564*  0.942 0. 833 1. 643 0. 803 85. 72
120 0.772™ 0.785 0.576*  0.945 0. 832 1.704 0. 820 87.20
NP OB BET TRER (P <0.05) . 2tk
Z&Hie

1) e 58 e R0 e Al P ) A ) A B 4
WL EFRR D KB, Zid—EBefmtial, A
AR S FUHELIR 7 o 23 B0 3% T R (P < 0..05) , T
HLEE B BB 3 (P <0.05), HRIK 5
BEOBERIFARE(P>0.05); A G E 5
fREEH A, ERREE VLR RS,
W LRET 4 . USRS B R i

J&, WEREELRRRERE . b, REREEFIRG & MY
BEWM(P<0.05),

2) WAk rstIa] A [R], 3 R R i P AL PR
TAA. EAA BEH UAA Gi E ¥ HFEER B EN
(P<0.05), HE5@EELf EAAL 3 119.88, HiE A
#5(93.28) 1 22. 19% ; WaPAfJLIA h TAA & im
203.5 gL', WA (181.5 gL )& 22 g-
L' (P<0.05), ffipdfsif) EAA BB BAL T
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