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Effect of Different Dumping Process on the Quality of
Zhenjiang Vinegar
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LU Ping, ZHAO Shunhua, CUI Pengjing

(Jiangsu Hengshun Vinegar Industry Co., Ltd., Zhenjiang 212000, China)

Abstract: In this paper, the different dumping process (0, 3, 7, 15, 30 d) of Zhenjiang vinegar was studied in order to better
control the quality. The contents of total acid, reducing sugar, nonvolatile acid, amino acid nitrogen, organic acid, amino
acid and volatile substances in different dumping processes were analyzed. The results showed that the contents of total
acid, nonvolatile acid and lactic acid in vinegar were significantly (P<0.05) increased by dumping process, the total acid,
nonvolatile acid and lactic acid had reached 7.30+0.06 g/100 mL, 2.36+0.03 g/100 mL and 1133.57£1.47 mg/100 mL
respectively after dumping more than 15 days. The content of free amino acids also increased with the treatment of dumping
processes. After 30 days, the content of free amino acids was increased 101.16 mg/L. The contents and types of volatile
flavor substances in the vinegar also increased with the time of dumping processes, the vinegar had better flavor after
dumping more than 15 days. It showed that dumping process was very important to generate flavor substances in Zhenjiang
vinegar. The quality of Zhenjiang vinegar through dumping process was better than that of Zhenjiang vinegar without
dumping process.
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Fig.1 The production flow chart of Zhenjiang vinegar solid
state fermentation
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Table 1 Effect of different dumping process on the physicochemical index of vinegar liquid
645 (g/100 mL) REFEE 3 d 37 d HE15d 30 d
BR 7.19+0.06" 7.20£0.04° 7.23+0.03" 7.30+0.06" 7.35+0.05"
R 2.36+0.04° 2.30+0.03° 2.28+0.03% 2.25+0.02% 2.24+0.02°
NERR 2.23+0.05° 2.32+0.03% 2.34+0.04" 2.36+0.03% 2.39+0.01%
BERER 0.29+0.08" 0.30+0.07° 0.31+0.09 0.30£0.07° 0.3120.09°
1 FIFTARDING TR 7R 25 57 .35 (P<0.05 ) ; #62~3K3 ]
F 2 AN[R) IR ] X 1 TR LR £ 2 1 R
Table 2 Effect of different dumping process on the content of organic acid of vinegar liquid
A HLHR (mg/100 mL) A&t 3 d BT d 5154 HE30d
AR 169.61+0.64* 169.59+0.78" 170.85+0.58" 171.72+0.89* 171.41£1.37°
PIFERRER 41.23+1.04° 41.21+0.58" 41.34+1.21° 41.29+1.00° 41.36+0.72°
L3 iy 7.59+0.80" 7.62+1.14° 7.68+0.57" 7.74+1.62° 7.66£0.31°
iz 1105.78+0.76 1125.21+1.06° 1126.24+0.23° 1133.57+1.47™ 1135.87+1.07™
vy 5044.14+1.32° 5043.16+2.05° 5041.51+1.47° 5032+0.68" 5033.04+0.74°
PR 53.64+1.06° 52.68+0.59° 53.51+1.76° 52.95+1.32° 54.05+0.26
EREIR 103.25+0.96" 104.27+1.05° 104.56+1.08" 104.67+0.52° 104.64+0.26"
BRIIMR 90.21+0.54° 90.54+0.78" 90.88+1.05° 91.20+1.89° 91.43+2.08°
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Table 3  Effect of different dumping process on the content of free amino acid in vinegar liquid

IR (mg/L) AT 3 d 57 d 515 d 530 d
WL 22 R 149.66+0.06 149.75+0.60° 148.65+0.15° 149.66+0.42" 149.82+0.06"
AR 26.54+0.12° 26.54+0.03" 26.55+0.04" 26.64+0.03" 26.66+0.09*
REHR 1050.65+0.05° 1051.23+0.19° 1051.55+0.32° 1051.65+0.05% 1051.82:0.08<
piX =N 715.52:0.04° 715.55+0.03" 715.56+0.01° 715.6+0.28" 715.62+0.04°
27 W 95.71+0.00" 95.72+0.01° 95.73+0.05° 95.73+0.03" 95.74+0.03"
KA R 539.83+0.13* 539.95+0.03% 540.01+0.10® 540.10+0.14° 540.11+0.09"
HER 586.85+0.05" 587.62+0.04° 587.62+0.04° 587.65+0.16" 587.89+0.18°
Hm 804.53+0.30° 804.55+0.04° 804.56+0.15 804.62+0.15 804.63+0.04°
(gAY 1315.91£0.06° 1315.92:0.05° 1315.99+0.12° 1316.52+0.06 1316.66+0.08"
JRNER ND ND ND ND ND
KRNz 209.65+0.12° 209.99+0.18" 210.50+0.44° 211.50+0.08° 215.60+0.10¢
=N 101.01:£0.34° 102.28+0.08% 103.50+0.51" 104.20+0.60 106.80:£0.45¢
HAR 325.78+0.08" 325.98+0.22° 365.85+0.03" 384.2140.64° 392.10+0.60¢
e R 652.01+0.14° 652.3240.48" 653.21+0.14" 654.01+0.02° 654.02+0.12°
SR 1352.72+0.30° 1352.95+0.15° 1353.010.10° 1353.89+0.10 1354.25+0.09¢
ik 2% 519.52+0.38" 520.52+0.30° 521.58+0.14° 521.95+0.09" 521.99+0.02°
RN 505.20+0.21° 505.55+0.20" 506.21+0.06° 506.31£0.53° 506.98+0.31°
P2 TR 14.59+0.16° 15.2140.19° 15.2240.51° 16.86+0.56" 16.85+0.02°
215 452.35+0.10° 452.55+0.25" 452.55+0.23" 452.56+0.01° 452.56+0.12°
LK 9.88:0.24° 10.88+0.01° 10.88+0.00 10.89+0.00° 10.89+0.01°
55mR 102.56+0.04° 102.57+0.06" 102.57+0.04* 102.98+0.07 103.2+0.08°
AR 715.02+0.10° 715.25+0.04® 715.29+0.02° 716.21+0.03° 716.21+£0.27¢
irEais 625.32+0.16° 625.69+0.14® 625.98+0.08" 626.35+0.49° 627.81+0.04¢
R 6.25+0.09° 6.52+0.12" 6.98+0.10° 7.2140.08¢ 7.3240.04¢
ez 188.99+0.04° 189.95+0.13° 191.21+0.04° 191.32+0.17° 191.68+0.11¢
SE 11066.05+0.88 11075.04+0.32° 11120.76+2.17° 11148.62+1.36" 11167.2140.20°

TE:

“ND”Frn A s K4l



043 17 5 AFAF AR AR A BT Y5 - 37 -
F 4 AR ] X g o PR KUK ) 5 s
Table 4 Effect of different dumping process on the content of volatile flavor substance in vinegar
5 RBRY BRI (mg/L) ANE A s EIEE3 AR EIEET AR G5 AT B30 dFFAE
Al T 0.021+0.005 0.016+0.003 0.008+0.003 ND ND
A2 5B 1.908+0.083 1.871+0.082 1.805+0.087 1.713+0.087 1.622+0.092
A3 1E IR 0.034+0.002 0.021+0.001 0.010+0.003 ND ND
A4 4-HIHE R 0.035+0.004 0.032+0.005 0.032+0.007 0.03120.004 0.03+0.004
A5 A7 0.592+0.045 0.5490.062 0.536+0.057 0.525+0.070 0.523+0.038
A6 ¥R 0.402+0.012 0.402+0.014 0.400+0.027 0.411+0.017 0.413+0.008
A7 T 0.068+0.017 0.069+0.010 0.071+0.007 0.0720.009 0.073+0.011
A8 2- IR ND 0.010+0.001 0.016+0.002 0.02120.002 0.042+0.001
A9 ARHR 0.382+0.042 0.312+0.045 0.287+0.039 0.245+0.021 ND
Al0 KR 0.273+0.027 0.218+0.018 0.189+0.014 0.124+0.009 0.098+0.010
All FRAE AR 0.032+0.005 0.055+0.008 0.084+0.009 0.1020.007 0.189+0.012
YREAETT 3.747+0.054 3.555+0.061 3.438+0.052 3.244:+0.054 2.990+0.071
Bl LI 5.120+0.241 4.970+0.343 4.580+0.573 3.570+0.407 2.040+0.291
B2 S T 0.052+0.009 ND ND ND ND
B3 S I 0.605+0.028 0.585+0.037 0.571+0.054 0.501+0.047 0.489+0.033
B4 1EC 0.017+0.005 0.008+0.001 ND ND ND
B5 2-CHC 0.728+0.057 0.699+0.028 0.601+0.043 0.523+0.034 0.418+0.042
B6 T 0.022+0.003 ND ND ND ND
B7 2,3-T % 0.258+0.019 0.207+0.010 0.184+0.008 0.154+0.008 0.101+0.007
B8 2- IRt PP e 0.851+0.071 0.714+0.057 0.623+0.064 0.5110.047 0.401:£0.031
B9 e 0.598+0.024 0.507+0.034 0.464+0.036 0.411+0.032 0.308+0.018
B10 L 15.254+0.652 15.012+0.742 14.894+0.842 14.712+0.924 14.622+0.708
YRERAT 23.505+0.812 22.702+0.904 21.917+1.012 20.382+1.084 18.379+0.884
C1 LR g ND 0.090+0. 070 0.090-+0.003 0.100+0.002 0.110+0.003
2 LR T 0.850+0.035 0.920-+0.047 1.050+0.051 1.202+0.073 1.380+0.067
C3 LR TR ND ND 0.020-+0.003 0.030+0.003 0.030-+0.004
C4 LIRS IR 0.042+0.003 0.069+0.005 0.125+0.007 0.187+0.011 0.203+0.008
Cs CiR 0.016+0.003 0.033+0.004 0.054+0.006 0.089:0.005 0.120.007
C6 AR L 0.089+0.051 0.124+0.062 0.148+0.074 0.227+0.061 0.299+0.91
c7 TR LR 0.128+0.008 0.129+0.010 0.130+0.008 0.140+0.009 0.148+0.012
c8 TR 0.681+0.053 0.685+0.043 0.7520.065 0.763+0.045 0.778+0.042
9 ZRWRIH iR 0.201+0.008 0.212+0.015 0.224+0.012 0.231+0.015 0.244+0.015
C10 LB LT 0.0250.004 0.057+0.003 0.092+0.004 1.142+0.002 1.423+0.008
Cl1 KL ND 0.009+0.001 0.012+0.003 0.03+0.001 0.039+0.002
Cl2 HiR-2-2K TR ND ND 0.058+0.014 0.112+0.009 0.135+0.024
C13 DL-2-f22-4-H He iR 2 e ND 0.0110.003 0.02120.005 0.025+0.002 0.032:0.001
Cl4 - TN 0.214+0.005 0.359+0.018 0.487+0.024 0.892+0.037 1.008+0.047
Cis5 FRAHER L Tg 0.104+0.009 0.187+0.011 0.247+0.014 0.387+0.015 0.455+0.021
C16 THRR LT ND 0.0080.000 0.012:£0.002 0.019+0.001 0.024-0.001
C17 SR Z Mg ND 0.062+0.007 0.097+0.005 0.1120.004 0.136+0.006
Ci8 ORI TR ND ND ND 0.0140.002 0.0210.003
C19 T HR LR ND ND 0.011+0.001 0.026+0.002 0.034:0.004
C20 4-FRHE-3-H A IR TN R 2 e ND ND ND 0.099+0.005 0.160+0.009
YERAT 2.350+0.070 2.955+0.084 3.63+0.081 5.845+0.121 6.779+0.118
DIl i ND 0.009+0.002 0.015+0.004 0.019::0.008 0.025+0.007
D2 5T 0.052+0.011 0.053+0.021 0.054+0.017 0.056+0.014 0.055+0.021
D3 S 0.287+0.014 0.294+0.020 0.301+0.021 0.305+0.0197 0.31+0.0207
D4 IECEE 0.005+0.001 ND ND ND ND
D5 IEERE ND 0.010-+0.001 0.011+0.002 0.015+0.003 0.019+0.002
D6 TR 0.002+0.000 ND ND 0.015+0.001 0.016+0.002
D7 e 4.015+0.224 3.994+0.245 3.982+0.279 4.011+0.304 4.023+0.249
D8 I 1.021+0.069 1.067+0.084 1.076+0.071 1.092+0.091 1.177+0.086
D9 WL 0.145+0.020 0.185+0.017 0.207+0.024 0.223+0.015 0.248+0.021
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5 KR B2 (mg/L) AN HE3 AL T A B 15 AR HEE30 AR
D10 5-FH kg 0.042+0.003 0.043+0.002 0.045+0.002 0.047+0.003 0.046+0.004
D11 5-F0 B pe s ND 0.013=0.001 0.018+0.002 0.021+0.001 0.028+0.001
D12 3-(2-K M3 ) -2- R LT M 0.021=0.002 0.023+0.002 0.020+0.001 0.022+0.002 0.022+0.003
YEERET 5.590+0.345 5.691+0.421 5.730+0.378 5.826+0.317 5.969+0.352
El IR 0.212+0.012 0.215+0.015 0.213+0.018 0.216+0.020 0.218+0.017
E2 2,3- T ZH 0.119+0.010 0.317+0.021 0.389+0.019 0.454+0.025 0.688+0.024
E3 3-FR 52 T 0.526+0.034 0.628+0.041 0.787+0.038 0.815+0.047 0.923+0.053
E4 PP R B T ND ND ND 0.01120.001 0.02120.001
ES 3-L T4 HE-2- TR ND 0.015+0.001 0.029+0.002 0.03420.002 0.04420.003
E6 A5 HE-2(B3H) - ND 0.012+0.001 0.023+0.002 0.035+0.001 0.096:0.004
E7 2,6-— H1 %k-4-F ND 0.065+0.003 0.097+0.004 0.12120.007 0.157+0.007
YEIEA 0.857:0.028 1.252+0.048 1.538+0.041 1.686=0.057 2.147+0.061
Fl 2,4- WL ND 0.028+0.003 0.036+0.003 0.087+0.005 0.097+0.005
F2 2,6- L 0.13+0.009 0.141+0.007 0.151+0.007 0.195+0.009 0.203+0.008
F3 6-FFE2- 2 iz ND 0.012+0.001 0.024+0.002 0.037+0.001 0.048+0.003
F4 2,3,5- = HI SNk 0.124-0.009 0.197+0.009 0.268+0.013 0.412+0.018 0.478+0.021
F5 2,3,5,6-P0 F Lt 0.509-+0.024 0.688+0.031 0.812+0.043 1.332+0.059 1.423+0.064
SHLBRSSA 0.763+0.021 1.066:£0.045 1.291:0.064 2.063+0.087 2.249+0.081
Gl X 2 IRy ND 0.0090.000 0.012+0.002 0.024+0.001 0.036+0.002
G2 4-FRA L2 - P BOR Y 0.089+0.004 0.091+0.005 0.1040.005 0.124+0.004 0.147+0.009
G3 2,4- KT FER By 0.065+0.006 0.094+0.005 0.124+0.007 0.16420.010 0.191+0.011
G4 2-Z Tt ND ND ND 0.008+0.001 0.012+0.001
G5 I Tk ND ND 0.013+0.002 0.0240.001 0.042+0.003
YHAMA 0.15420.006 0.194:0.004 0.253+0.010 0.34420.012 0.428+0.014
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Fig.2 Changes of types and contents of acids (a), alcohols (b), esters (c), aldehydes (d), ketones (e), pyrazines (f) and other kinds (g)
during the dumping peocess of Zhenjiang vinegar
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vinegar during different dumping peocess
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