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Table 1  Score criteria on sensory
ks iy SHE A H
Index Evaluation Score Weight factor
B3 11 White 7~9
3% Color B R B Slightly yellow 4~6 0-10
Pl 1% Yellow 1~3
vk (1D lﬁﬂﬂﬂé%*;ﬁﬁw% -N<) [ishy-()d()rs 7~9 .
Odor (smelling) [ R f A M BE Slightly fishy-odors 4~6 .
i) e £ PR B Strongly fishy-odors 1~3
L ”ﬁg%fﬁ%/[\ﬂﬁs&% ANO fishlyfodors 7~9 .
Odor (chewing) NG )5 i A BB BK Slightly fishy-odors 4~6 15
NI J5 2 BR B Strong fishy-odors 1~3
£ [ M I S 25 0 L 9% R RS, 9] R 49 A The umami taste of fish significantly in- 13~15
creasing , strong mellow taste, and the aftertaste lasting
21 PR F IR I AR 3% T, 2% R R, [91 R 4% FF K The umami taste of fish slightly in- Lo—12
creasing, mellow taste and the aftertaste lasting
VLR as R N . . .
HEVR Taste B 0 A B i &, [1 Bk § The umami taste of fish, moderate aftertaste 7~9 0.40
PR IR AR L B R ey R R R TR K 5 B R A B B B W) A IR JE The uma- it
mi taste of fish light, slightly bitter and sour taste,stronger taste of yeast extract
FEATC A0 P i A, 5 R R IR MR R s HLA AR ) R SR 1 PR3 No umami L3
taste, strong bitter and sour taste,strong taste of yeast extract
17 135 S K, LS TS B Fish fillets full and complete with clear striations 7~9
1 17 B0 35 58 B L B0 B B 1 WP Fish fillets medium full and complete with clear
HYUED Tissue striations 46 0.10
10 AN ELBE R L S AN W Fish fillets not full and broken, the striations not 13
clear ’
A i 592 The texture of the meat firm 7~9
H /& Mouth feel A % 5 The texture of the meat medium firm 4~6 0.10
A B #S The texture of the meat loose 1~3

111 BFEHSH
FL - S R i ) MERR PRI IR 2.0 ¢ T 10 mL
GO e B EHEH . BAFEREZNE 3K,
HL T B S RO 7 A ] 120 5 TH 2 772 iR
JE 50 °Cs 4R HE 500 r/min, B E] 120 s;
FREUE] B E] 1 s 5 JRBCAE A A ) 300 s, SRR
1.5 mL; S EE 1.5 mL/s; BEREST IR 60 C . #%
SN AT A AL i 150 mL/min,
112 HiE4bIE
SEI B 4G ) OriginPro 2015 #4740 ¥, 5k H
SAS 9.2 #47 ANOVA BAH 5 2Z 58 & Duncan’
s KB (P<C0.05) , AP BI{H £ hn 2278w .

2 ZRE5HH
21 £€EBFEE

M 2 Al Na® K™ JE B RE 32 9 b 5 2
E 2 M AR T, KA66 h Na' e, N
119.27 mg/g, ik = T HAh 3 e Ll 324 ; KUO12
h K . 8 86 mg/g; FAOL h K & & %
fiX.24 21.65 mg/g. ENH fICE . BB Y T
Ca®" Mg"" & 5 ¥ B , % B il $2 90 % vk o3 R 48
NG BRILZ AN, BE R PR S 2 R iR &
JEICE Zn*" (Cu™ o f i BARAR K, (H A0 A K
DR 1) BT AR A i % D0 A OG
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Table 2 Metal ion content of yeast extract mg/g
Bkt Y) YE K" Na™ Ca®™ Mg?" Zn?* Cu?™
KA66 38.40+0.751b 119.2745.222a 0.2240.002¢ 1.2340.08a 0.06+0.001a 0.434+0.029a
FA28 46.6242.109b 20.744-1.042b 0.347£0.001b 1.40+£0.051a 0.0740.001a 0.3340.001a
KUo012 86.0049.092a 28.2744.416b 0.26+0.032¢ 1.30+0.611a 0.0540.007b 0.4240.075a
FAO1 21.6543.131c 18.15+0.987b 0.4040.007a 1.45+0.267a 0.0740.000a 0.314-0.009a

U EFE TR T RS AR NG TR R B EMEE R, P<<0.05, Note: The above contents were measured by dry

weight; different lowercase letters in the same column indicate a significant difference of P<C0.05.

22 HESEBSH PR IE MR A IR R . 3R 3 W, KUO012 o fif

DU BRI . M2 3 vl 0,4 FhEe sl ok/MRpk & LM M At ok & LR & = e, ok
PP R I  17 A s E LR, Hob KUO12 %% 112.11,103.19 mg/g. 2 & TN &R & & 19 A [a] J&
BA LR R . N 249.10 me/g, KA66 F1 K22 5 00 R BRI R SRR 1 1 R IR AIK L U
FA28 i B & LR & H 8 N 3T, 70 B4 194,95, 33.81 mg/g. KA66,FA28 Al FAOT Hf ik /iR bk &
190.00 mg/g,FAOL Jf B @R S B A%, H176.70 FERR B NN B & EEK, Wk R & 21
mg/g. AU IERE BB W b i S LR A SRR R KAG6 T IR LR & i A s . FAOL W IR R
W& IEWR Iy R 3 K&, 3 Bl ok ok /MR vk S 3L 8 L HP M & R,

F3 EERMEYNESEBRARREKEEHE

Table 3 Free amino acid composition and taste activity value of yeast extract

A R R SR R KA66 FA28 KU012 FAO1
Free amino acid Taste characteristics mg/g TAV mg/g TAV mg/g TAV mg/g TAV
KA Asp  fif /B2 Umami/sour () 11.984+0.18 11.98  9.88+0.27  9.88  4.30+0.17  4.30  9.88+0.28  9.88
HHEM Glu fif /B2 Umami/sour (+) 25.7241.13 85.73 28.5141.53 95.03 107.81+£5.50 359.37 27.4441.91 91.47

BELR /TR R A SR B i/ (mg /)

o . ; 37.7040.75 38.394+1.21 112.114+5.02 37.3242.01
Total umami/acidic amino acids
Jh &M Thr i Sweet(+) 8.2040.39  3.15  6.4140.37  2.47  4.9040.38  1.88  7.5440.51  2.90
258 Ser #H Sweet(+) 7.9340.38  5.29  5.7940.47  3.86  2.2240.32  1.48  7.4840.68  4.99
H &R Gly #H Sweet(+) 4.76+£0.17  3.66  3.914+0.10  3.01  1.8840.17  1.45  4.16£0.33  3.20
N Ala it Sweet(+) 35.474£1.07 59.12 50.9242.40 84.87 89.7844.78 149.63 30.47+=2.88 50.78
i & & Pro it Sweet(+) 5.3140.48  1.77  3.864+0.47  1.29  4.4140.42  1.47  3.82+0.50  1.27
ﬁﬁ'ﬁiﬁ%ﬁzz‘é\il/(mg{g) 61.6742.75 70.8943.46 103.19+4.33 53.4742.31
Total sweet amino acids
R AMR e ¥ Bitter(—) 11.994£0.29  13.32  9.3641.20  10.40  2.3940.10  2.66  11.18+0.42 12.42
&R Leu H Bitter(—) 19.1940.31  10.10  16.00+0.40  8.42  2.5140.27  1.32  18.01+0.61 9.48
ik & Tyr E Bitter(—) 7.9940.57 / 5.56+£0.37 / 1.004+0.02 / 7.8540.52 /
KA Phe W Bitter(—) 12.3141.10  13.68 10.10£1.07 11.22  1.61£0.06  1.79  11.0340.97 12.26
HA MR His # Bitter(—) 2.7040.06  13.50  2.4140.07 12,05 1.8940.08 9.45 2.0540.12  10.25
R Val Tt /3% Sweet/bitter(—) 14.024+0.48  35.05 12.46+0.20 31.15 5.5240.42 13.80 13.54+0.84 33.85
TR Lys Fit/ ¥ Sweet/bitter(—) 10.2540.41  20.50  9.00+0.47  18.00  3.57+0.31  7.14  8.43+0.56 16.86
B ER Cys . /B 1.3740.06 / 1.244+0.10 / 1.2940.07 / 0.48740.02 /
Bitter/sweet/sulfur (—)
HEE M Met i /o 4.10£0.18  13.67  3.3240.47  11.07  0.5040.02  1.67  3.94+0.25 13.13
Bitter/sweet/sulfur (—)
R Arg W /F Bitter/sweet(4+)  11.6640.12  23.32  11.294:0.47 22.58 13.5340.78 27.06  9.3940.61 18.78
. P
ﬁ%ﬁgmaﬁ/(mg{g) 95.5843.61 80.7443.12 33.8141.41 85.9043.54
Total bitter amino acids
Bit/(mg/g) Total 194.9546.81 190.007.80 249.10410.34 176.70£5.27

Vi - 1 B UM PR A 84 DA TR R s () R 4 A B 0 I L (—) % 2 AR M BLAYBE3E . Note: Free amino acid content is
measured by dry weight; (+) indicates a pleasant feeling,and (—) indicates an unpleasant feeling.

2) U B R R RIG BEAEL . i 3R 3 T4 Bl MHEERERRES T LKUOL2 RS ERR N AR TAV

P LR AR Y h BT A U B R IR Y TAV R T 1.8 HiRK LIRS ZIR Y TAV HiE 5 T Al 3 Fi

WA T A i 0T I B ik B2 0 6 OR AR A STk P X BERERR PR s KAG6 I FAOL FRIN IR TAV {HH

HEVR TTRR B R X o R R ORI N &R . 18 4 IR XK TTIR /N . BRIV AR AN L H Al LA RITIR
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FERR ) TAV AEBAR , X B BE 4l 52 ) Bl 52 i 28/
AN, KAG66 . FA28 Fll FAOL ik & LR i) TAV
(B 151 » AT R 23 %) 9 B b £ 0 10 O 7 A AN R 5
23 BEEBREAK

A4 FhEERE Y R 17 R SRR, P R
T T P LT EEIR . 0 R W) A TR ik B B A L IR
HRBA K. AR 4 LA BERERT AR Y FA28 A
BRI N 696.69 mg/g. ik B T EE LR
YRR 7000 s RA R & i - o4 75.09 mg/g;

o R B

SHEHE, N 233.13 mg/g; KUOL2 F 4

RN MR & B B, o3 Bl 206,99, 116. 00
mg/ g, HH KA 2R A 75 LR & i AE 4 FhEE £k
Y P B K, AV N 32.53.74.97 mg/g; KA66 Al
FAOL v S B R 4 B S & i 3 40k, B s BE 1R
SRR 541.42.548.07 mg/g; W T & R & &
W BT, 4 9l 192.02,194.50 mg/g. 4 M
BEFAE ) SR IR A b AR AR N A R AR A&
fRix 3 Fpa Fem B 5l T R AR A R
39.57%.42.20% .68.34% .37.23% , & BEFEfh 42 W
i RE MR,

x4 BEHRVSSERAN

Table 4 Total amino acid composition of yeast extract mg/g

#H Name KA66 FA28 KU012 FAO1
KEZR Asp 60.35+2.72 75.09+2.36 32.53+1.84 55.2943.03
HAM Glu 95.3844.17 125.3544.14 206.99+7.98 94.1144.13
Th &R * Thr 25.60+1.22 33.16+1.68 14.66+0.95 28.18+1.70
2R Ser 26.02+2.01 32.4842.65 12.75+0.53 29.2242.60
HEm Gly 24.37+1.37 32.85+1.22 23.34+0.75 36.40+1.15
WHER Ala 58.53+2.85 93.54+4.96 116.00+5.32 54.6443.14
Jifi % W2 Pro 20.86+0.89 27.77+1.17 11.9140.71 19.43+1.03
SRR * 1le x 26.08+1.02 30.39+1.43 7.64+0.50 26.38+1.85
SEE R+ Leu» 38.60+1.62 46.97+1.05 11.0740.24 38.52+1.79
fig &R Tyr 19.734+1.25 23.16+1.27 8.9840.27 19.684+1.75
ZRINE R * Phe * 23.52+1.98 28.50+1.63 6.91+0.30 23.2741.97
AR His 10.7240.31 13.1640.69 4.4940.22 10.7340.56
AR « Val x 30.66+1.01 37.53+1.59 14.2040.62 31.53+1.03
AR » Lys * 40.8842.50 50.652+2.90 17.934+1.37 40.97+2.10
AR Cys 4.1740.22 4.5640.37 7.6840.64 5.2240.47
ERM * Met * 6.68+0.46 5.93+0.61 2.56+0.24 5.65+0.40
HEMR Arg 29.27+£1.90 35.61+1.25 20.58+1.52 28.85+1.29
Wil B IR EAA 192.0245.63 233.13+8.25 74.97+3.48 194.5045.72
it Total 541.42+25.08 696.69431.79 520.22423.74 548.07+27.53

EoAERSEY L TR » T A AR, Note: Amino acid content is determined by dry weight; *

acid; EAA is essential amino acid content.
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R AR E R . 4 PP EERE AR D b 5 R A R 1 AR
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U AT NS
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ISIA
7

is essential amino
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50 25 F R0 5 -AMP, 2 B2 4l 2 4 p 32 311
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GMP Yy TAV 435N K 6.72.17.04 , 34 R4 R4 55
25 KBELHE

5 R I BT (L AR RE U T S DF 0 4% 2 R 0 ot 1
Rl 0 0 A ) T R R B (R X P O i A A —
FEARE o R A A A S 2 BRI A AE L R W R (]
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AT R AR ELAE T, 914 th S 2 3 (EUC) R 320K
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JF
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Fig.1 High performance liquid chromatography of nucleotides of four yeast extract
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Table 5 Nucleotide composition and taste activity value of yeast extract
5 K% 1 R KA66 FA28 KU012 FAO1
5'-nucleotide mg/g TAV mg/g TAV mg/g TAV mg/g TAV
5'-CMP 2.64+0.26 / 14.7246.95 / 12.48+0.81 / 0.33£0.22 /
5'-GMP 4.164-0.20 33.28 10.05+0.56 80.40 21.2141.04 169.68 2.13£0.04 17.04
5'-IMP 6.01+0.14 22.04 14.99+2.30 59.96 46.1142.99 184.44 1.68+0.59 6.72
5'-AMP 0.6570.04 1.30 0.87+0.30 1.74 0.540.07 1.00 1.2240.32 2.44
Mt Total 13.46 40.63 80.30 5.36
W ESEY L TFRFE., F#IF., Note: The above contents are calculated by dry weight. The same as below.
F6 AMBIHREVHKELE
Table 6 Equivalent umami concentrations of four yeast extract
. REHMR/(mg/g) WA/ (mg/g) 5'-GMP/ 5'-IMP/ 5'-AMP/ EUC/
BRI YE e [ meE ; ! ‘
Asp Glu (mg/g) (mg/g) (mg/g) (g MSG/g)
KA66 11.98 25.72 4.16 6.01 0.65 5.12
FA28 9.88 28.51 10.05 14.99 0.87 13.67
KU012 4.30 107.81 21.21 46.11 0.50 125.22
FAO01 9.88 27.44 2.13 1.68 1.22 2.36

H 2 6 A, BERERhEE Y KUO012 9 EUC {H i
. oh 125,22 gMSG/g. B 1 g KU012 j= Az (1) fif i
SRPEAR Y T 125.22 g B —BROKS T 7 £E 119 6 IR 0iR
KRR T Mau "™ R 53 (1955 — A~ 9, Py [ 1 e £
5 FAOL 1 EUC fHRAK . AU 2.36 gMSG/g. %
Wi B B A — o 1Y 3 & OR, H P A 1Y fE 1R
BH .

26 2% BEEHRM AR RNBEEITNER

PLZS LA 0 IR A AR R i E — 1S 1
(B, 7 MR L6 S2 0 Al AT 4T 43 JCE TR M 45

Mk 7 WR. BETAHLEM 2% BRI D Xt
T £ B8 1 1 B AOBR CRELIED) SR (HELE) 326k
HAURE A B, R KUo12 1Y a5 il &
BCE S . W KUO012 X 5 i 5 €5 5% 5
TR, H Ay 3 Bl B il 4 42 o) £ B I LR A
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FRWE S AE R R ELAS TR il ) BT 25 S
AT B Al By 4 0 £ B o o ) R R B — 2 /Y
AR R AT P A AR B Y AR B
Bl £ T S 2 DA L JBE R 1495 R L 8 G R I

JEHL AR A He R i KUO012 39 Wk 45 2 e v 34
SRR B . BEAh, B IN A4 T RR S AR W T B8

b B ZH SUIR A5 20 2 0 T AN [ R A R ARG, L
KU012 15§43 5 .

KT FM2%BBHRYNERNSNBEEIENER
Table 7 Effect on sensory evaluation of surimi product with 2% yeast extract added
} S (I Sk (LI YRS M1k Y

REEHIRY YE g;fr ()(;;rj(is(m%llilljg) ();‘)r}fc(hgw%n)g) fizjfe ETisiﬁe Mouth feel Sl::(je
Xt 8 Control 9.00a 8.00¢ 8.00¢ 21.00c 9.00a 9.00ab 64.67
KA66 6.35+0.84b 10.33+1.14b 10.67+1.22b 28.44+2.95b  7.78+1.11b 9.054+0.77a 72.62
FA28 6.48+0.76b 11.39+1.78ab 10.83+1.27b 26.67+4.87b  8.15+0.83ab  8.3340.85ab 71.85
KUo012 5.24+1.06¢ 11.53+1.55ab 13.21+£1.55a 34.67+3.77a 6.67+0.91c 8.22+0.50b 79.54
FAO1 6.94+0.62b 12.22+0.79a 10.56+1.24b 26.67+4.07b  7.96£1.00b 8.7040.76ab 73.06

R RNG F R R R B2 5%, P<<0.05., Note: Different lowercase letters in the same column indicate a significant differ-

ence of P<C0.05.

2% BEEHRYNEaESN RNEBEFESH
AR AR NRE b 5 B R e &
TF et B T A% SR A5 W 3 14 05 3 o3 BT B R, X P B R
RIVRE, 5 o HL T Sl o Al o A% R R 0 BT A o R A
Z A A A2 oAE B AR B A AT LUK e 7 3R P 1k
G B B LA HES T Ea A
BB w9 B0 A B 5 B (principal component
analysis,PCA),

D FEWS 3B (PCAY S5 . LT Sl o A 1
TV S AR 22748 fiE A 33k 608 5 AN 2 58 ST 1Y, T2
AETE— S MR O o B 35 0o 20 B BT 45 31 1) 54 ik
I7 R AL 0, b 35S 5 48 A 8] BEAS A DG, SCRE S B
KA S, 5 T A TR ON R SRR L X R vk R
F AR B 2 SR 2 YRR AR )
JEE T it 1 L e O£ 5 A A A T A 2R

SN E %02

Discrimination index=92
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Fig.2 PCA of electronic nose data for

& 2

surimi with 2% yeast extract added
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B R X TTERE N 18.371%, I E Z AR

97.177 % s KF 90 % , AT LA AR 2% 0 BE il 5t #5 &
B BRI B . R 2 O TRLRE i X3 A 1 T
AL SRR 4 0 5 A0 96 41 5 0 R 41 2 ) R
B, Horh KA66,FA28 Ml FAOL R8I — =
J A3 6 1) 4y A KAG66 Al FAOL =5 i) B B & i,
VLTI 2 AR B35 K M R A B ol B L T FAOL
WU 5 — 32 B0l £ T 1) A BE RS B, KUO012
bR T AR 1) 43 A 5 B AL R 25 HE Ah L FE AR
F R DA R R E SR AR A A R
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Fig.3 Radar diagram of electronic nose sensor

for different sample response signals
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Analysis of main taste components of yeast extract
and its effect on flavor of surimi products
ZHAI Yingying HUANG Jingjing ZHANG Huimin REN Jiayi

XIONG Shanbai HUANG Qilin

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

Abstract
different yeast extracts (KA66,FA28,KU012,FA0]1) were analyzed. Subsequently, the contribution of

each taste component to the taste of yeast extract was evaluated using taste activity value (TAV),and

The compositions of metal ions,free amino acids,total amino acids and nucleotides of four

their synergistic interactions were explored through the equivalent umami concentrations (EUC). The
effect of yeast extracts on the flavor of the surimi product was explored by sensory evaluation and elec-
tronic nose. The results showed that the yeast extract KU012 had the highest content of glutamic acid,
alanine,5-IMP and 5'-GMP with the biggest TAV,which were the lowest in FA01. The content of total
amino acids in FA28 was the highest and the glutamic acid was the main component. The EUC of KU012
was 125.22 gMSG/g.namely,the umami intensity produced by 1 g KU012 was equal to that of 125.22 g
single monosodium glutamate. Sensory results showed that yeast extracts could significantly improve the
taste of surimi products,and also had a certain masking effect on fishy-odors. KU012 had the highest
sensory score. The results of the electronic nose showed that the volatile components of the surimi prod-
ucts were significantly different after the addition of different yeast extracts.

Keywords yeast extract; taste active value; synergistic interactions of freshener; equivalent umami

concentrations; flavor of surimi product; sensory evaluation; electronic nose
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