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Fig. 1 Flow diagram of vinasse loach
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Tab. 1 Different sterilizing conditions of vinasse loach
GEETE TR LB/ C M 18]/ min
1 85 10
2 85 15
3 85 20
4 100 10
5 100 15
6 100 20
7 115 10
8 115 15
9 115 20
10 121 10
11 121 15
12 121 20
1.3.3 oAr#m 7 ik
1.3.3.1 J&E R
SRITET S0, AT B 56— 5 Al 17

VA PP UL 2, AR SRR 5 , SRk 45
PIEREPRE NG, PEE/NH 10 B (BL%5 %)
HA G AR A G AR, 4F I 7E 20 ~ 30
%, BU10 NVEE B S (EAE R i i 2R B 15
a5 TR ARIMAGT S TR IE (1) .

A = PR x0.25 + /A x0.25 +

JFiH x 0. 25 + 7% x0. 25, (1)
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Tab.2 Sensory evaluation standards of vinasse loach
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FES OB, SR FH 4 A sl e 2540, I .22
B, DM AR AR o, I 45 R B T 20 TR Rk
BIRETEE L (H (2B ), (4880 o fH (215%) (b fH
(EWE)E,
1.3.3.3  JEA5#r

RSO R Al P IRAHTE AR L p/30(30 mm
B ELZE Auto — 5 g, MIHARTHE R 3 mm/s,
MR R 1 mm/s, RS 3R 1 mm/s, 40 72 &
50% , MBS Sy s AR S
1.3.3.4  SFIERRA Ko HT

1) 2K fiff 28 R i I A o B PR T B
K, N 6 mol/L iR, il B 28 B 4%, 1E
110 °C HIIE B T /K f# 24 h, B A E 8, Bk
iR N e R L A Y N T i R
0. 02 mol/ LR R I #& Vi B 5 VEAE iy, 2 B 1R 43 AT AY
G HTRE b I SRR AN RN A

2) VRS AR A I, TERE S e
L1 TINALL w = 4% BRIK IR IR G HCE 2 h,
PIBRZE Hd iy & H i A2 K, 10 000 o/min &5 .0
15 min, B, ) pH =2 B9 HCL Fi B 2 4 18 W
& B IEIR AT AL A3 AT VR AR 1 ) 8 A S R A S
FZH A

3) AR I, ABR —HEE (OPA) HEHT H
AN, 70 wL B s R BR bR SOK R, S
10 wLiY OPA AT AEALIRGRIAE (25 1) CIHEIRK B
K& S 2 min, 37 RIEFT HPLC A&, o fir A1k
OPA i 5] i) ic & . WA PR 5 mg B9 OPA, I T
0. 05 mLAYFEE fiNA 0.45 mL 19 0. 4 mol/L IR
(pH =9.5), | Ja A 0.025 mL Y B-#i 3k 2 85,
Agilent Zorbax Eclipse XDB — C18 {4j5%4}: (4. 6 mm x
15 ecm,5 pm) ,JishtH A 5 V(HEE) : (4HF): (K)
=45:45:10, {3 4H B 24 40 mmol/L 2 & — 4,
pH =7.5; i 1 mL/min; K34 2~ 338 nm; Kl
S TE] A 35 min; YRR M 0 ~ 10 min, 10% ~ 18%
A;10 ~ 15 min, 18% ~24% A;15 ~21 min,24% ~
41% A;21 ~21.5 min,41% A;21.5 ~22 min,41% ~
42.2% A; 22 ~ 23 min, 42.2% ~ 42.5% A; 25 ~
27 min,58% ~59% A;27 ~30 min,59% ~60% A;
30 ~35 min,60% A, AR E S 0 H USR] A AR v
it oA (o s & it
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Tab.3  Effect of sterilizing conditions on colour of

vinasse loach

JLREE
FE i G =
LAg afl b{E
1 33.84+1.3 3.36 +0. 09 3.48 +0. 06
2 34.14 +1.8 3.70 0. 08 4.42 +0. 15
3 36.38 +2.7 3.52 +0.04 4.86 £0.09
4 34.38 £1. 1 2.32 +0.05 5.91 +£0. 14
5 40.61 £2.3 2.79 0. 08 5.95 +0. 17
6 42.70 £1.9 2.89 +0. 04 4.22 £0.13
7 44.49 £2.8 2.46 +0. 05 6.94 +0.24
8 46.81 £2.6 4.11 £0.09 7.13 £0. 18
9 46.90 £2.8 3.88 0. 07 8.94 +0. 09
10 39.36 +2.6 5.73 +0. 06 7.53 £0.21
11 33.12+1.3 5.70 £0. 05 6.61 +0. 08
12 31.18 £2. 4 6.69 +0. 06 4.96 +0. 11
RAH 37.94 £2.8 3.10 +0. 05 2.85 +0.05
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R e 5 %) T o o 3 o bR R R U1 Bk 1
WAL EE M & TR RIS A, X% 1
WFFEAN[R] N T 2446 BV e S0k B 2 14 52 i v )
PER I, Bt TR BSF ] (%) JE K e 8k 58 3 3k
NHLIER R 1 52 R Bt 3 26 K BNR BE 121 °C, i JE] 30
min BJSAFT 7 b I A
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Tab.4 Effect of sterilizing conditions on texture of

vinasse loach

FE g5 T/ o FHPE/mm
1 1737 £56.9 1. 003 £0. 034
2 1689 £41.8 1. 000 £0. 021
3 1646 £35.7 0.998 +£0.018
4 1 603 +46. 1 0.991 £0. 045
5 1568 £40.3 0.930 £0. 038
6 1536 +57.9 0. 862 +0. 041
7 1478 £29.8 0. 806 £0. 035
8 1436 £35.6 0.731 £0. 039
9 1398 +44. 8 0. 680 £0. 047
10 1209 +35.6 0.591 £0. 036
11 1145 +61.3 0.493 +0. 045
12 1140 +£40.4 0.391 £0. 536
KA 1800 +56.8 1. 113 £0. 045
2.1.3 XBAZ RS E RS T h

TR S5 R PR S B Y S IR 12
MELGE IR Ml R i A5 AR SRR it 42 A5 1 ) T PR
i A BORE KU 8 5 A BF 5 3 3 %o VS R Y 88K )
W AR BTN AT 4, IR A5 R AR AT AR
TIA3, 25 J 58 A% TR AR 1E X T RE R 8 0 o TR R i), L
TREESR L 5, tFRnT LA, B & 2% b T B 0 Tt
1R, 7 T AR I G R T b 45 8 bR T R
AR 1055 T AR O R RIS TR R 1 £ 10 R TR 0
PR MW GEHR B, JUH YR E S T 100 C
B FRPRFEACINER . R EREALT 115 CHE, #5048
FRAMEESS , BT 7E 80 43 LA by MR TR B 121
C B, TP RE R SR KU b 2RI, IR BT AA B, T R

KBS, B SRR

5 RTH NP MY PRSI T i 5T A R
Tab.5 Effect of sterilizing conditions on sensory

quality of vinasse loach

R
A
Wk wmS B @mE B4
1 95 95 95 100 96
2 95 95 95 100 96
3 95 95 95 100 96
4 95 90 95 95 94
5 95 90 95 95 94
6 90 85 95 95 91
7 85 80 90 95 88
8 85 80 85 90 85
9 80 80 80 85 81
10 80 70 70 75 T4
11 75 65 60 70 68
12 70 60 55 55 60
2.1.4 FREFASHTIEAGRMGE % EH

W75 BBCE S DA R B bs, 1E
AL it A v JR B AR A L A T, 4
Aoyl AR A5 0 MELIER , 2L Pk
T 733000 A e D3 TR BT D H  7 fh Jo  FY
Peds, IS PR b Vs e A 5 A R U, AR
38 3 0 T MR A ) TRV S EIOR ) A
(75 YRR B B it SR Ab , 45 B B IR, 25 A i e T
KRS R T2,

AR B ARAETTEAE e 5k 0%) B 74 BB 6.,
W 5 7% TR L2 9 385 Jon 0 2% R B ] 104 J2E 4 T Al U etk
(0 TR T A B T AR, 2R e A KT 4% R X
s £ 5 TR 9T P R AR R B TR R, R A
JES s VRLEE Ao v PR S ) B TR R RRAIG, A
TEEETE 115 CE L b A VR VR SRk 1Y B V% AL A BE 18
FFEERR MG AR, MRERE 115 CHY,
TR VR BRI TR SR S B S RO Y A €, AT
Tk YA FIRE 121 CIF, ARAM L, UK P9 A
et B AR TR A RARTR DRI TR Ul 8K 1)
FER B S IRIE 115 °C , A RHE 15 min, H & 0F
IR B AT G E KA A BAEARE 7 A 37
CHEEMME 7 d, TEEMRAS AR E KL,
2.2 EERBMEFRNEST
2.2.1 ERBRDOM

TP RE e Bk 1 5 SR B i WLER T, T e Bk 42
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Tab.6 Total bacterial counts and sensory qualities of

vinasse loach under different sterilizing conditions

s RESEY
%% (CFU-g™") L

PSR K MR A M i R A A, T

1 3 %10’
B

) 8 X 107 PBRE K M A T B R e, T
U
PR BT Mt A7 S, 6 S A A T A

3 4 %107
B

4 8§ x 100 PRIBA HLPE, B S O, A Ak

5 6 x10° PR AT B, R AR 5 AT T A IR

6 2x10* PSS, A B A AT IR

7 6 x 10° P BUBRAR , B (0 S B M (0, T A Ik

8 900 PRI IR, I, 2 AR £ AT T A IR

0 200 PR BRAR , B3 00, 5 (0, T R 2 (v IR
A RAETR

0 % PR BT S e, 0 2 0, A (T A Vi
A IRIR

11 70 PRBAT TR 2L 4 B S AR T IRk

0 - PR SARTRL, A5 AN [ BE 1 BT Aot I 7 2

R IRARIR

KRR PR T Bk S Y R A 4E R
0 FIOBR 3 5 B YA B 4R e, B B B e R AR
TRk 26 1 & il 17. 9% 83 23. 3% |, &
PR Y 5k 20 R T R e 22Tl e 8K 1% 7K 43 B o
% T EETG TR BT RE B AR 4l & e fh R B B 57
AN SRR 402 kI 255 5 669 kI, AAR
U, VSRR AE AL S |, 5 FR 4] o 4 i, B RN
[ERTE 2/ Y =T

KT IR RIS PR IR

Tab.7  Nutritional composition of fresh and vinasse loach

/100 g
T H fE T e ik TR e ik
Ko 75.8 58.0
E=ln 17.9 23.3
kL&Y 1.7 8.8
i) 2.0 2.7
R £ Yk 0 2.9
x 1.8 3.8
£/ mg 74.8 74.0
fEE/k) 402 669

2.2.2 RAEBMHSHT
TEEYIEERRZ T, EHRETHEEME, &

FERRE TN, BRI S & 5, JUHE 8 Fib
MDA LR (4 35 RS A U, R PP
EYIE A FUE SR E AR T R bR, DU — Ml
B A AR B | s ) PR Dl 2 2k
T HEARE SR E, PG, PR U8 S5 CR o fef
JESRIULPA Hh A R R R 5 B AT A, R IR 1Y
MM S,

K8 WIREANEE TG YR ) LR BT

Tab.8 Comparison of amino acids composition between

fresh and vinasse loach 2/ (100 g FEH)
Ui AR IK BRI
IR AR
BrEEUREK  OREVRER  RTERUREK RS UK

RITLERR Asp 0.02 0.01 8.78 8.08
SR Thr 0.15 0.23 4.85 4.56
2258 Ser 0.07 0.11 3.59 3.47
HE Glu 0.08 0.05 14. 50 14.93
B Gly 0.08 0.23 6.42 6.97
N Ala 0.14 0.21 6.96 7.71
PR Cys 0.03 0.02 0.28 0.43
AR Val 0.07 0.03 5.19 5.62
EA R Met 0.03 0.02 2.50 2.21
FILATR lle 0. 06 0. 04 4.40 4.15
LA Leu 0.12 0.08 8.56 8.17
1i% %R Tyr 0.12 0.10 2.79 2.80
KN ETR Phe 0. 10 0. 06 3.78 4.41
AR Lys 0.12 0.35 8.61 8. 80
414 % His 0.03 0. 07 2.21 2.48
K& Arg 0.21 0. 47 7.39 7.19
i & Pro 0. 09 0.09 0.09 0.09
&R Trp 0.03 0. 04 4.41 4.03

sy 1.54 2.19 99. 86 100. 67

Wity TR 0. 68 0.85 42.30 41.95
IR SR 0. 54 0. 66 43.89 44,90
(E/T)/% 44 38 42.36 41.67

WA R AR AEAR RNEAR EER SER .5
’ﬁ?@%’ﬁ?@é@i’ﬁ 1% , (SR AE A BT i B T B IR, L B R Fn
) TR, SRR RIS R R E R AR
[N ’—ﬁa TR R 6 Fha st ,

MF 8 A LLE Ve MR A B R 5 L, E/T Ho(l

Yy T WHO i i B4R 2R A 5 IR 4 72 A L fE
36% . K JE KR R HE TR AL AN K, T 7 R A
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3 5% it

WFFER I TERE PRk ) e R IR D 115 °C
ARBHITE] 15 min, PEARPET RS RSk (P2 ff 5
AR, A BREREK T, A ORI R e k) LA bs
G 7l A S W 18 R N R E S e g I i [
VBRI i D g SR L G R T M R 0K 3 s T
Sk, H 2R B E R RS R R T
UAR LA b, SR S B R A0 5 LR 1Y 5 R S 2
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Effect of Sterilization Technology on Quality of Vinasse Loach
LI Ying', DING Chenlong®, ZHU Xiuling’, ZHOU Jianzhong', SHI Zhaoyuan’, HUANG Zisu'

(1. Institute of Agricultural Products Processing , Jiangsu Academy of Agricultural Science, Nanjing 210014, China;

2. Sugian Academy of Agricultural Sciences, Sugian 223800, China;
3. College of Biological and Chemical Engineering, Anhui Polytechnic University , Wuhu 241000, China)

Abstract: The loach was prepared into vinasse loach through rice wine processing technology. The effect
of sterilization technology on quality of vinasse loach was discussed, focusing on the flavor, color, tex-
ture, total bacterial count, and sensory score. Furthermore, the amino acids composition and nutritional
values of vinasse loach were evaluated. The results showed that the best sterilization condition was 115 °C
and 15 min. The vinasse loach was bright, tender, and juicy. The meat kept nice hardness and flexibility
with pleasant wine flavor. The sensory score was of 85 points. After the vinasse processing, the total free
amino acids content of loach was significantly enhanced, especially glycine, lysine, and arginine, which
increased above 1 folds. The essential amino acids and umami amino acids contents both increased above
20% compared to the fresh loach. It manifested that the vinasse loach was not only more delicious, but

also with higher nutritional value.

Keywords: vinasse; Misgurnus anguillicaudatus ; sterilization condition; amino acid composition; quality
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