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Fermentation technology of Chaenomeles sinensis fruit vinegar
AN Yuhong', REN Tingyuan' %2, KAN Jianquan'*

(1. College of Food Science, Southwest University, Chongqing 400716 China;
2. Institute of Orange, Chinese Academy of Agricultural Sciences, Chongqing 400712, China)

Abstract: Using Chaenomeles sinensis as raw material, fermentation technology of fruit vinegar was studied. Strain AS 1.41 acetic acid bacteria was
used in fermentation. The result showed that the optimum technological conditions were: initial concentration of alcohol 6%, pH 4, inoculum of
activated AS 1.41 17.5%, optimum temperature 31°C, volume of liquid in vessels 20%, and shaking speed 200 rpm. After 4 d fermentaion, the acetic
acid concentration of Chaenomeles sinensis fruit vinegar is up to 6.557+0.06 g/100 ml.
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Table 1. Sensory evaluation parameters of Chaenomeles sinensis
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Table 2. Components of Chaenomeles sinensis fruit
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Figure 1. Yield of acetic acid curve of

AS1.41
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Table 4. Factors and levels of the orthogonal test
A /°C B 1% C / remin’
1 28 20 180
2 31 30 200
3 34 40 220
5. 6 B
A.C o
A,B,C, 31C 20%
200r/min.
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3~ 9 Fr=53.08840>F,, 14 16 =3.56
Y=6.23876+0.14155x,-0.23483x,+0.38017x5+0.3283 1x,-0.64109x*- o R?
0.37952x,-0.23720x5>-0.27397x7-0.22563x,X,+0 . 09751 X x5+ 09789 4 Y
0.13893x X, 0.10206x,%;-0.04837x,x+0.15972x:x, 97.89%.
5 8
Table 5. Results of the orthogonal test Table 8. Experimental designs and results
A B C / g+100mL" X Xa X3 X4 / g+100mL"
1 1 1 1 6.2669 1 1 1 1 1 5.5409
2 1 2 2 5.7134 2 1 1 1 -1 4.2595
3 1 3 3 4.1605 3 1 1 -1 1 4.0208
4 2 1 2 6.5190 4 1 1 -1 -1 3.5824
5 2 2 3 6.4083 5 1 -1 1 1 6.0842
6 2 3 1 5.1168 6 1 -1 1 -1 5.0118
7 3 1 3 6.0136 7 1 -1 -1 1 53118
8 3 2 1 5.4231 8 1 -1 -1 -1 45133
9 3 3 2 4.5467 9 -1 1 1 1 5.0832
K, 16.1408 18.7995 16.8068 10 -1 1 1 -1 4.5637
K, 18.0441 17.5448 16.7791 T=50.1683 11 1 1 1 1 4.0963
K 15.9834 13.824 16.5824 12 -1 1 -1 -1 4.2433
ki 5.38027 6.2665 5.60227 13 -1 -1 1 1 5.0655
ks 6.0147 5.84827  5.59303 14 -1 -1 1 -1 4.1818
ks 5.3278 4.608 5.52747 15 -1 -1 -1 1 43791
R 0.6869 1.6585 0.0748 16 -1 -1 -1 -1 42675
17 2 0 0 0 3.5745
6 18 2 0 0 0 4.051
Table 6. Variance analysis 19 0 2 0 0 54118
F Foes 2 2 20 0 2 0 0 4.3063
0.8771 2 0.4385  4.0582 19.00 21 0 0 2 0 4.4913
B 4.4638 2 22319 20.6533* 2» 0 0 2 0 6.3653
C 0.0100 2 0.0050  0.0462 23 0 0 0 2 4551
0.2161 2 0.1081 24 0 0 0 2 6.0115
5.5670 8 25 0 0 0 0 6.3099
26 0 0 0 0 6.3038
7 27 0 0 0 0 6.05775
Table 7. Code and levels of factors 28 0 0 0 0 6.0455
X pH pes /%vol X3 /% X4 /d 29 0 0 0 0 6.4391
+2 5.5 7 20 45 30 0 0 0 0 6.2423
+1 475 6.5 17.5 4 31 0 0 0 0 6.273
0 4 6 15 35
-1 425 55 12,5 3 Xi Ko XauXs X X2 X
2 3.5 5 10 25 X2 XXo X X4 XsXs p<0.01 XoX3
Aj 0.75 0.5 2.5 0.3 0.01<p<0.05 XX;  XX; P>0.05
. «a=0.05
2 N

9 Fu=1.78845 < Fys 10 6 =4.74

Y=6.23876+0.14155x,-0.23483x,+0.38017x5+0.32831x,-
0.64109x,>-0.37952x,>-0.23720x,-0.27397x,>-0.22563x X, +

0.13893x,x,+0.10206 x,X5+0.15972x:X,
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pH 9
4 6%vol. 17.5% Table 9. ANOVA for response surface quadratic model
F p
4d 6.60g/100mL 77.37%.
Xi 0.4809 1 04809 0.6822 13.9315 0.0018
3 X 13235 1 13235 -0.8400 38.3403 0.0001
9 4 XX X33 Xy Xs 34687 1 3.4687 0.9288 100.4867  0.0001
Xs 25869 1 2.5869 0.9078 74.9421 0.0001
> > > pH x2 117527 1 117527 -0.9773 3404704  0.0001
4 x2 41187 1 41187 -0.9390 1193162  0.0001
9 6 XXy XX X5Xa s XoXs < XXz < XoKa xi 1.6089 1 1.6089 -0.8628  46.6101 0.0001
2
XK K S X K S X S XK S XK Xy 2.1463 1 2.1463 -0.8918 62.1773 0.0001
) ) xx: 08146 1  0.8146 -0.7720 23.5971 0.0002
: xxs 01521 1 0.1521  0.4647 4.4068 0.0520
pH 4~4.38 5.75%vol~6%vol
xxs 03088 1 03088 0.5989 8.9466 0.0086
o/ 0, ~
16.25%~17.5% 3.75d~4d, xxs 01666 1  0.1666 04814 4.8277 0.0431
233 xx,  0.0374 1 00374 -0.2519 1.0844 0.3132
6%vol .pH 4 xxs 04082 1 04082 0.6519 11.8242 0.0034
17.5% AS1.41 31°C. 256559 14 1.8326 F.=53.08840  0.0001
20% . 200r/min 0.5523 16 0.0345
4d., 3 6.491g/100mL 04316 10 0.0432 Fir=2.14492  0.0838
6.568g/100mL.6.612g/100mL 6.557+0.06 g/100mL, 0.1207 6  0.0201
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Figure 2. Response surface plot of Y=f(X;, Xz, X5, X4)
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Fermentation technology of mung bean and rice wine
LIU Dianfeng, LI Mingze, WU Chunhao, WU Moge, MA Yanhua, TAO Lingxia
(Department of Bioengineer and Agronomics, Puyang Vocational and Technical Institute, Puyang 457000, China)

Abstract: Using mung bean and rice as main materials, processing technology of mung bean and rice wine was studied. The main operation
parameters were as follow: boling soaked mung bean till it was completely cooked; saccharifying cooked mung bean to broth and mixing the broth
with liquid of mung bean. Cooked rice was cooled and inoculated with rice wine starter for saccharification. Liquor from saccharified mung bean and
the juice of mung bean was added in to the saccharified rice and then the mixture was inoculated with some yeast powder. The wine was produced
after 5 d fermentation at 22°C, 3 month ageing at 15°C, clarification, sterilization and packing. The final product is a kind of healthy drink with elegant
flavor and high nutritive values.
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