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PR LRKFRAEBHBEFE/BRRREKE R THRAL S P (KR, KX 430070

S

PL 1. 0~3.0 kg/ B RIBE R A RE, 3l 3 725 W 35 2 (taste active value, TAV) Fl MR A 24 i (equivalent

umami concentration, EUC) 2 Ff i35 M FAF J5 325 . WF 73 I 4 AS [ 1A okt 4 di L PA) A 97 25 4 36 1R A 7 1R B 52 i)
S5 R F W . A [R] A R 0 UL PR 9 B R R R LA A R (Taw) VA AR (His) L H & BR (Gly) 32, 4 5 B LA i
BRI A AR . BEALP P A &R (His) BTHRAY 37 bR B0 2, 23 2008 (Glw X i BR AT BT 5Tk . H 2002 (Gly) TR &
12 CAla) X EITBRAT BT DTk . S IR A S5 2k G JUL PR v (990 A% 1 12 28 4 53 L UL B2 (IMP) RLILH (HxRO Sy =3, Jin 4 %) 5%
WU i R 2 W T &t e B, A BOEE UL A UL R (IMP) 1 — B R IR B (AMP) B TAV ¥ i T
R, T UK B 5208 (Hso 19 TAV A4 BT b F AR 6 ik 5k B 0 i 4732 IMP, 26 L IR 199 EUC Bl 25 4% 5 St 19 38 m
B EIHE TR EE L TE 2.0 kg kB Ry 31,57 ¢ MSG/100 g.
KB O, YR AR AR MR MR OB Y B R AUk

FESES TS254.1  XERIAE A

% (Hypophthalmichthys molitriz) J2& 3 [E &
BEIRAK R Z — AR5 2 338 7 t, A fif i i UL
PR M B 050 i {4 R P VA R ) T T R R X DA
NATIERSZ 3] NG Az 1 8% WK ) 5T 38 I 1 48 P37 T
BEM AN EZ S, AR R Y A
JULPA 25 1 K it 7 Az i i B A SRR A /N3 IR LA K
TR R A 77 A W A T R 45 HC W% R O AN J2 3 26 99 Jot
fit i o 2R AR B AT =2 1) B R [ AE A A ff oR 4
SR, T R M B G 1 3% R RR AR 7 T
MR B 9E 7 T 1T R T P E (taste active value,
TAV) ) AR MR AE T BT A 2 S5 A
HHY R R SR R AR L AR T M R R S i — 1k
BN B i KU 4 BT K 7E 53 10 R ) 5 Y B [ 3L
N 7 T AR A7 FEAS AL . A B Beluhan %55 SR I BR A 24
i (equivalent umami concentration, EUC) 18 ¥ #f
FAE T 45 A5 B R R R DR . M TR [ A5
i AR IR T K g R Oy B BRI 2
B R R AR e AR TR AR AR R R
AL AR TS B U AR DG, 85 LR S b ORL, B 5T A
[ 7 J5 65 i UL PR o A T 00 8 BRI I R R
ST B A8 Ak s LASHI 483 735 S ) 4 5 Sk S UL PR 920 R 1 25 S

YR H 1. 2012-02-20

NERS

1000-2421(2013)03-0124-06

HFRA T HHES % R fs
1T MR 57&E

1.1 R

D #% (Hypophthalmichthys molitriz), W TF
BT AR AR R AE AR AT . e IO BT 23 31
1.0040.08.1.50=+0.10.,2.00£0.13.,2. 50£0. 19,
3.0040. 21 kg W¥E A (Hyok [ T 8] — %) 1z 3] 52
B A7 B 52 A%, 25 B A il | A L BEES T UE L X
HETALA, B 2 . 1 TR, 5
L3 T 765 N 762 30 min, AR HI(5 min) #%
U s S BVHEAT 3 BT 8 o R AR BT A A o 24 Ok
H 3 AN H Y,

2R . = AR, GR, W A R AR D b
T B AL B, AR I B R H R A7 IR A R
NE] B, AR I 3 2T W 8 R TR A R A
Al =AM ,AR, M A Sigma Al ; = 4B H EE,
AR, [ [ 2452 A A R A PR A A

3 EFUAMB . 550 FHEM A 3h il
(HZH 7)) 5 600E ¥ AH 35 4 (3£ E Waters) ; FJ-
2000 1= 34 B BTAL C AR HERE BT R & =X

FEWH - AL AR R LT (CARS-46-23) (B K+ 2 T B S # 1F%135 H (2013BAD19B10)
P R AL BRI KPS T . E-mail: jiadan@ webmail. hzau. edu. cn
SEIRAER . REGAT, B2, BFGE 5. K™ Shom TAR B 3898 55 R B8, E-mail: xiongsb@mail. hzau. edu. cn
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BLOHLCE L S AR ) s BS-2102 43 Hr K- (8
[¥ Sartorius) ; (il & #EFE G (B2 =i AR .
12 REHE

D s 2 IR & 5 . B IR 7 i ok A
iz B 3 AL CH A H S .

DEHBRAME ., BRI, 0 g EAFEMEE O
Brp o mA 30 mL 5 %6 = SRRV W, v A B LA
W2 WL AEFIK 20 s(10 000 r/min); FH 10 mL Ay
500 e E IRV W DR B LAY JT B 2 WK, BEWOOT A
DB HE LA C L1 000 r/minX 10 min) J5
B W 10 mL 5% & AR W VR B UTIE Y » &
DA 2 R VWP pH E 6. 5; AR 4K E %A
% 100 mL,% 0. 25 pm JEBEUE, B 20 pL 80
FEAr#T . HPLC M 2 a5 4544 S IRSCHk[3 ],

3TAV M EUC Wit8 ). 2 MOCHk[4 ]/
FEHITIHE ., TAV (taste active value, 3% BR1E P
(B = WL o i ok 2 /% W) B ) BB, TAV S 1
AL &YX R TR, TAV N T 1 SRR %Y
XPHRTTER AN K s TAV KT 1, Rom iz b & W %
WK ) 3, ELECE B, BTk R .

EUC(equivalent umami concentration, B A 24
.2 MSG/100 g), EUC = Xab, +1 218( X a;
b))/ 2ab;) A ca,  BEUR L EL TR 1) % &, g/100 g;
b, o B R 23 L R AH X 4% 2 R A (MISG) 114 AH X 6 FBE 3
B (Glu,15Asp,0. 07 5a; , EWRZH R T &, g/
100 g3 b, » 5 R R A X IMP (1% #1 X ff B 25 %X
(IMP,1;GMP,2. 3; AMP,0. 18),1 218 2[R 1E ]
AL
1.3 HEaE

K Excel Ml SASVS. 1 3k 47 % 35 4b B F1 43
MR A ANOVA 347 2508t .

2 ZBRESMH

21 AREREHINANANENREEERSE

AN TR A B % L PR 0 B S U0 2 e BRI 1 B Y
AL 1, B 1 Al A, BE LA 32 2 i A
HeWR Ky Tau.His Fl Gly, 1.0~2.5 kg 4= if i )| A
e i B A R TRk B R T A G 0 T KL 7E 3.0 kg
I B REAR . AN [EA BT S B LY b UAA S 3
AR N 2.5.2.0.1.5.3.0.1. 0 kg; SAA B&
M FMRAR IR 1.5.3.0,1.0,2.0.2. 5 kg; BAA
MAEEMNE SRR N 2.5.2.0.3.0.1.5,1. 0 kg,
ANTR) A 5 it A= & 5 LA R Glu, Gly, Arg., Cys-s.

Phe.Lys Fl Pro & f& A 25 5 K, B ATHY 22 5 R EHD
TE 200 DL b, AT S B0 B s R o B REAIK L
Xt Glu.Gly, Arg.Cys-s.Lys 1 Pro 5 % K,
TR EERTE 206 L 1

AN TR A BT 5 LA B R RS S R A R 1Y
TAV WLE 1, & 1-A 6] A AS 6 45 & 6 LA
Glu f) TAV 258 K. 1. 0~2. 5 kg 1K & 1 #f
WLA T Glu 9 TAV M 1. 03 403 3. 78, i 44 i &
KF] 3.0 kg WIFEN 1,19, 7] WL Glu B4 5Tk A f i
TR R K, MAJE 1.0 ke M5 &2 B LA
HGlu 9 TAV BEE] 1 LU L 0 bR 5Tk K, Hofth
TN TAV ZH/NT 1,2 Mg A K, A
[i) A o i i L PR N AART S Asp 19 TAV BI/hF 1,
LR R ok STkt AN K. B 1-B AT, Gly #l
Ala ) TAV KT 1, 5 EEH SAA, AR & 6
WLA H Gly Al Ala B9 TAV 2846/ T 0. 2, % FH R 52
WA A IS EATTH TAV A8 bt 350N, % itk 5%
WA/, H 1-C AT, His B9 TAV Bl A & i 78
A 22 5 8K, e BRI 2.5.2.0,1.5.3.0
1.0 kg, TAV A>T 15. 66~24. 61 Z i), His 74
R4 5T & T X i BR Y DT R 22 BB K. RS His
1) TAV BEARER R F 1, 3 R s lk W B AR, Lys 19
TAV ZZ A 57 0 52 0 A8 K 0 #RO0E 2 BTk A 7 B 52
Me A /0N o A= i A LR Ui B S BRI 1 TAV 7E AR
[F] 44 5 5 43 A AH— 2K
22 AEGREHANAMNATENZEREYRSE

e JUL PR) T A R S W JB % e B AR BT i ) AN (] T
ERBEGK 2, RE2 A EEREYRIEA
KB F ¥ 0L IMP 1 HxR 2 &, IMP & 2 78 &
Jit A 1.0 kg A5 B 5 & .o 10 136. 7 mg/kg(T
Fo, HoAb R B i L BELA b IMP & & M s B4R
WH 2.5.3.0.2.0.1.5 kg, 4+ T 5 650~7 115
mg/ kg (T5) Z 8], s SELA o IMP 19 & 5 1
WA . PR BT A [ e A AR AN TR] L 7E 1. 0~3.0
kg M i R, 4 BIBEAR T 64, 16% . 37. 52%.,
58.47%.66.09% .61.07%.

BELPA h HxR A5 2 M e SO 1 ) 44 5T i
KN 2.0.1.5.3.0.1.0.2.5 kg, & T2 240~
3680 mg/kg(T3) Z M., M5 HxR ) & &
3, DA SR X L A AR T B AR IR R 2. 0.1, 0,
1.5.3.0.2.5 kg, & 4F 3 145~4 538 mg/kg(T
oz m . Ak mF B Hx 9 & &30, ADP
AMP 1 & HEFEAR .
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ATtk /kg Body weight

ESer [MGly EThr 20~ EHis BElArg ETyr
3.61 Pro 27k ElVal EIMet MPhe €
> = o5t Ellle EllLeu ElLys e
- = P B F
b 27 % am 23F f § ".:
o = b s I e ;
B = 18} N =2 § NENRNH ¢
= TOI5HE B BOE NN N
ool B WU B W GNENNNNNNNN
R C R C R C R C R C "R € R C R C R C R C
1.0 1.5 2.0 2.5 3.0 1.0 1.5 2.0 2.5 3.0

i fi/kg Body weight

i it /kg Body weight

A UAA, R FEFR Umami amino acids; B: SAA, Ff R & FER Sweet amino acids; C:BAA, M & KR Bitter amino acids; R: 4=
5 I Raw silver carp muscle; C:3ELIY Cooked silver carp muscle; F [ The same as below.

Bl AEEREHNAMANEERIERHN TAV
Fig.1 TAV of taste amino acids of raw and cooked silver carp muscle of different body weight
x2 TREEREHAAMANEZEREYRHSE(THE)
Table 2 Nucleotide concentrations of raw and cooked silver carp muscle in different body weight (Dry matter) mg/kg
i & JF i Body weight
Nucleotide 1.0 kg 1.5 kg 2.0 kg 2.5 kg 3.0 kg
o R 131.1£2.8 cA 150.4£3.0 aB 112.1£1.8 dA 60.2+1.2 eB 143.9£5.5 bB
X
C 134.4+4.3 bA 164.1£2.9 aA 131.1£12.2 bA 107.248.4 cA 164.146.4 aA
IMP R 10 136.7£525.3 aA 5652.64+163.8 dA 6 287.3£91.9 cA 7 114.14132.7 bA 6 350.64186.9 cA
C 3630.5+127.8 aB 3 536.6+232.6 aB 2 615.9+44.9 bB 2 412.1+£91.5cB 2 439.7+70.3 beB
HxR R 2 250.4%£134.6 cB 3519.2+£75.8 aB 3679.0£57.8 aB 2240.7£29.2cB  2690.24171.3 bB
X
C 3905.3+115.0 bA 3 804.3+112.0 bA 4 537.5+£157.2aA 3145.5+75.2dA 3 528.1£113.3 cA
AMP R 1043.5+£72.2 aA 618.8427.7 cA 975.0412.4 bA 613.6412.6 cA 648.1425.1 cA
C 620.5410.9 aB 510.046.6 bB 603.5+16.4 aB 414,74+102.2 cB 494.449.1 beB
ADP R 348.5414.0 aA 265.6433.9 aA 212.545.7 cA 215.6413.2 cA 231.142.6 cA
C 217.145.4 aB 211.545.3 aA 178.5+4.1 cB 191.9£9. 3 bA 176.340.6 cB

Bt Total

(@R~}

8 507.8+263.4 aB

13 910.1£748.9 aA 10 206.6304.2 cA 11 265.92169.6 bA 10 244.24188.9 cA 10 064.04=391.5 cA
8 226.6359.5 bB

8 066.4+234.8 bB 6 271.3%286.7 cB 6 802.6+-199.7 dB

AN TR) A4 5t it % AL PR AT S R R R 1Y
TAV WK 2, hE 2-A o7 A A [E R T, 6L
W IMP ) TAV M & Bl KK R A 1. 0 kg
(40.55).2.5 kg(28.46).3. 0 kg(25.40).2.0 kg
(25.15).1.5 kg(22. 61) , IMP % fif B i) 51 ik 22 51
B, S BE LA P IMP 59 TAV FRAR , 2 L
P IMP (% TAV B 1A 5T & 19 39 im A 14, 52 [ 3
9. 76, TTHA A EEOR 220 W] . & 2-B AT, AN [
A5 B 1 8% LA Y AMP 9 TAV 22 91/ T 1, #f
Wk 1Y) 5T R 22 ) AN K BE AL A A S AMP (1) TAV

M2 /N 1, 7 W, 78R AR N AMP A X
i N R/ N R B2 - I O <1 W7 NI T R 7NV 1 A
PR S BE LA B Hx 19 TAV #8/8 T 1, XF 3 0k 51
[ PN
23 AEEREEAAMMBEFH EUC

A [ A4 S5 S fi UL PA) R ) B 1 EUC LA 3,
& 3 A, 1. 0~2. 5 kg 2 [A] i Az fef 6 AL DA Bl A4
O EUC M 41. 51 3% hn 3 101. 80 g MSG/
100 g fHAZF] 3.0 kg FFEHR 29. 64 ¢ MSG/100 g, il
O P HOR [ AT BE LA G EUC 19 T RE. 5L
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%32 &

HR EC 20 BR @C 0.16- @R @C
401 F ‘ T

= = Z o012 :

i;] 30F b — :E L5f E‘:‘. ’ ; 7]

b i 4] _ < 5] b = pak

A = N BB OB B # ) = o0.08f SEN g
=0l BB B OB = e S ST

T b 5 1 bl o e 41 s b ket

Z (I s R N I 4 z £ iz e e b

#® o o4 I o N % I = £ ® be] b st

S 10- %E 2 B B & 0sf o S 0.04f s s

- B B "E &E ! ! - A B )

o LRELL Bl B L B L B 0oLl REL B B 0.00BEL BEL L BT B

1.0 15 20 25 3.0 Y10 15 20 25 3.0 U0 15 20 25 3.0

ﬂiffﬁ:%/kg Body weight Miﬁﬁi/kg Body weight ﬁiﬁﬁ%/kg Body weight

A IMP L1 BZ Inosinic acid; B: AMP —#§ 2 Il 1 Adenosine monophosphate; C:Hx X # 14 Hypoxanthine.
B2 FARGCREHANAMNATEEERZEFEREEYHRLN TAV

Fig.2 TAV of taste nucleotides of raw and cooked silver carp muscle in different body weight

,;O ~

g 1oof @R @C

3 80

)

=5 60

=

z 40

20 : l l_|
& P P 5 P 1 52 B o252 O s
® 1.0 1.5 20 2.5 3.0

NS fﬁ_‘/kg Body weight

3 ARGRESENAMMAAE EUC
Fig.3 EUC of raw and cooked silver carp

muscle in different body weight

R EUC 7 Bl A BT 5 38 2 5% S T B &
OTE 2.0 kg BFIR BRI 31,57 ¢ MSG/100 g,

3 i i

AN [ R o B UL PR ) D0 25 2 R R 1 o M e 2R
KK R Tau, His, Gly, H'EfTH & & ¥ 7E 1 000
mg/kg UL b, BOARAEY HGE TR P =R
Ui 18 2 W2 B 4 A BRI A His, Tau, Gly.
Lys, X A I 45 RA — 2 220, X g2 T
M3 GRDRH A 22 SRR AT L R ) AR 5 A Y L
PG U B 2 kR i AE AR 22 %, X F Siddiqui
G ST A R — B, B EEYIRIE T 1. 2,
265.1 065 g R G &7 LA Pro fil Cys-s & im %
AT RS A R, A S S R Y R 22 R T R R
AN T R S5 5 ) o A A A K ot R 6 R 1 5 T A R A LA
Ko TR AR BE 1 AR R iyt s i #ROE LR A
Ui 8 S SE TR e P AR, 3 3 R R Ol 2R 1 T AR
PR VU R 1 B XS SR T
DUCST AR AR S i S I R e 1 AR Ak — B, TR
BT S ULPR i His X 3% B B4 19 STk, Xt
R A DT R AR s Glu X6 R AT DTk, Asp X i R 35 A
LB TR AR 55 R 1 B I 4 R T 4 v R L
DA ) A B R R 88 5 7 Gly AT Alla X R R AT BTk

AN TR A 3 i % UL DA oA R 25 W i B DL IMP
F HxR 2k 3=, i LA A% T R 2 0 o B A 5T o 1
AN [R) T A7 7E 22 5 0 s DR 2 42 2% 1, v 8 2 B oK S )
PR R SR AR R AR DA iR i
i D R s 8 o AR P 0 R O N AR RE A e 0
AN T R 5 6 1 e A N A LU A IMP % i s D
M HxR 1 Hx & & EJb, X £ 82y IMP 1 #4
R M 25, 6 52 G B h 45 5 B A . HxR F Hx
TR L TR IMP R A A O L i T B L
W IMP 1 AMP () TAV {H ¥4 F F &, Hx 1Y
TAV EF+, IMP X fif B 1 57 8k e K, Kawai 8670 1A
9 IMP 1 Ala,Glu, Asp %52 3 B2 3 77 I} e % 12 75
iR R sk, R, 2. 0 kg BELAIM#E EUC
KF RN 31,57 g MSG/100 g,

2 % x #

(1] BRFEREL TREE /NS A T PILAR L 3 Fh D3 rh £ 2ok ) I
I 5E B 2 ORAE PPN [T, &R+, 2012,33(10) : 165-168.

(2] BEV RO B, 45, T2 B ROCE IS A0 @550 0%
I 43 BT 11 88 o v B 2 Ok R R4 LD 0. L Aol B 2%, 2012
(21):4876-4879.

[3] LIUJK,ZHAO S M,XIONG S B,et al. Influence of recooking
on volatile and non-volatile compounds found in silver carp
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Main taste compounds in silver carp
(Hypophthalmichthys molitrix ) muscles of different body weights

JIA Dan LIU Jing-ke KONG Jin-xi XIONG Shan-bai ZHAO Si-ming

College of Food Science and Technology, Huazhong Agricultural University/
National R&D Branch Center for Conventional Freshwater Fish Processing (Wuhan)
Wuhan 430070,China

Abstract The free amino acids and nucleotides were analyzedinraw and cooked silver carp (Hypo-
phthalmichthys molitrix) musclesof different body weight (1. 0-3. 0 kg) using TAV (taste active value)
and EUC (equivalent umami concentration) methods. The results showed that Tau, His and Gly were
the main free amino acids in silver carp muscle,and their concentrations decreased after cooking. Histi-
dine significantly contributed to the bitter taste,Glu contributed to the major umami taste, while Gly and
Ala contributed to the sweet taste. The nucleotide concentrations in fish muscles of different body
weights mainly dominated by IMP and HxR,and there were significant differences in nucleotide concen-
trations between raw and cooked muscles. The TAV of IMP and AMP decreased after cooking,while the
TAYV of Hx increased,and the major umami taste was still contributed by IMP. The EUC showed a trend
of increasing followed by decreasing,with increasing body weight. And it reached the maximum (31.57
g MSG/100 g) at 2.0 kg for cooked fish muscle.

Key words silver carp; free amino acid; nucleotide; taste active value; equivalent umami concen-
tration; food flavor
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