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Change of quality of kiwi rice wine at different fermentation time

ZHANG Dingkun', DENG Qiuhong’, YUE Qin', WANG Yanfang’, GONG Bing', HUANG Yisheng',
HU Xin', HUANG Te'. WANG Qihui', WANG Haiyan'*

(1. Northwest Huber Research Institute of Traditional Fermented Food, College of Food Science and Technology & Chemical Engineering,
Hubei University of Arts and Science. Xiangvang 441053, China; 2.School of Basic Medical Sciences, Huber University of Science and
Technology, Xianning 437100, China; 3. Affiliated Hospital of Jiangxi Normal University, Nanchang 330022, China)

Abstract: Kiwi rice wine was prepared using kiwi fruit and glutinous rice as the raw material, the alcohol content, pH, taste, smell, color and other

quality indicators of kiwi rice wine at different fermentation time were detected by the density bottle method. pH meter, electronic nose. electronic

tongue and colorimeter, and the results were analyzed by principal component analysis (PCA). The results showed that the fermentation time of the 3

kiwi fruit rice wine samples with the highest principal component score was 78 h, 66 h and 30 h, respectively. Among them, in the samples of kiwi

rice wine fermented for 30 h, the contents of unique ingredients terpene substances of kiwi were the highest, and pH was the lowest, while the indexes

of bitterness, astringency and aftertaste were all low. Therefore, fermentation time of 30 h could improve the flavor of kiwi rice wine.

Key words: kiwi rice wine; quality analysis; electronic nose; electronic tongue; principal component analysis
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Table 1 Changes of alcohal content, pH and colour of kiwi fruit rice
wine at different fermentation time

o WRE e D arfi b

0 0000006 5342000 76.27£0.3% 0871001k 7912034
6 00520006 53420002 73464036bc -1.08+0.06cd B.73+0.25cdef
12 017+0.00b 528+0.00a 72.81+033cd -1.01+003bc B.62+0.17def
18 030+0.02ab 4.142000a 74.40:022b -0.94+0.08bc 9.00+1.45bede
24 039:001ab 3.76+0.00a 72.52+094¢cde -0.5320.16a  9.90=0.15ab
300 04120.00ab 3720000 69541351 -1.40+0.05efg 8.76+0.26cdel
36 044:0.03ab 3.9520.00a 72.22+1.20cde -1.1920.10d  9.68+0.39%cd
42 0.93+£0.05a 3.8420.00a 719620.50de -1.38+0.03ef 9.27+0.13bcde
48 03620.00ab 38620000 71.29+0.8%¢ -1.24+0.12de  8.19+0.55¢f
54 046+0,02ab 3.75£000a 72.47+0.55¢cde -1.55+0.07g  6.58+0.37¢
66 031+0.00ab 37320008 69.56+0.64f -1.5040.02fg 9.78+0.33abc
T8 054+0.04ab 3.83+0.00a 73.02+028bcd  -0.66+0.09a
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10.79+0.54a
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Table 2 Changes of odor of kiwi fruit rice wine at different fermentation time

F B ) wIC W3S WiC W6s Ws(C WIS WIW W2s W2W W3S

o 0.470.00b  2.222000] 0.66+0,00b 1120000  0.77+0.00b  6.359=0.03] 346=001k  2.50:0.01k  14920.00f 142000
6 05540008 2.34:0.00]  0.7320.00a  1.11£000] 08240008  536:002k 362000k  2.19+0.021 142000k 142000
12 028+0.00c 66320020 0462000c 11320000 0.5540.00c 132620000 21462002j 5154001 2180000 1.4820.00i
18 0.14:0.00d  16.2640.06h 027<0.00d  1.17=0.00h  0.32:0.00d 31.57+0.06h 344220051 11.84=001i 3.44+001h  1.6820.00h
24 0.10:0.00e  33.98:0.04g 0.1920.00e  1.28:0.00g  0.20:000e  58.2720.09g 47.72+0.01h 17.5820.00h 529+001g  1.74£0.00g
30 0.06£0.00] 5293:0.10b  0.142000f 146000 0.15£0.00) 75.9620.10d 66.13£0.12a 32.7120.01b  8.122001b  2.39:0.00b
36 0.08£0.00g 39.3820.06e 0.17£0.00g  1.3220.00f 0.1820.00g 64.1320.08f 52.49:0.06e 20.67£00le 6.22+0.0le  1.9320.00¢
42 0.0820.00g 39.1620.17¢  0.17£0.00g  1.3520.00¢  0.17=0.00h  63.86=0.19f 48.21x0.17f 20.09£0.06f 6.23£0.02¢  1.81=0.00f
48 0.09+0.00f 37790106 017+0.00f 135£0.00e 0182000 6530+0.12¢ 47.97x0.06g 19.89+0.02g 581+001f  1.8120.00f
54 0.07+0.00h  4635+0.13d  0.15£0.00h  1.45:000d 0150000 79.17+0.17c 53.3420.04d 24.79+006d 6.99+003d  2.03+000d
66 0.07+0.00i  49.602020c  0.142000i  1.30:0.00b  0.1420.00k §4.38£029b 54.99:0.13c 2644:0.06c 737+0.01c  2.1120.00¢
78 0.0620.00k 62.8420.00a 0.1260.00k 16940002 0.11+0.001 106.67+0.00a 64.8020.01b 34.77£000a 887+0.00a 2.46+0.00a
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Table 3 Changes of taste of kiwi fruit rice wine at different fermentation time
e [l i ik g B fRkA s FIE [C2R
0 0.00+0,00g 0.00=+0.00a 0.00+0.00a 0.00£0.00a 0.00+0.00a 0.00=0.00a 0.000.00a 0.00+0.00a8
6 1.13+0.01g =1,79+0.08ab -0.89+0.03a -6.47+0.02a -7.55+0.06a -0.59+0.03ab 0.80+0.18a 0.33+0.04a
12 27240.04f  -3.5620.04abc  -4.4420.03a -2.8940.02a -4.5940.01a -095£0.04b  -0.57«0.04ab  -0.2820.06a
18 22.21:0.90¢  -1130+001abed  -5.51+0.060 -5.810.09% -4.42:40.03a -6.8520.07¢ -L66£0.03b  -1.9120.05bed
24 29.72:0.21a  -13.0020.14bed  -2.10£0.05a -4.890.03a 32940058 -B4420.05de  -4782000c  -2.58=D.06bede
30 28.9+0.07ab -15.26+0.03cd -4.57+0.01a -12.19+0.06a -9.87+0.04a -8.36+0.03de -3.740.02¢ -314+0.01e
36 26,43+£0,09cd  -13.42:0.04bed  -2.95+0.03a (.95£0.03a 3.0320.02a -1.8520.08d -4.12+40.00c -2.5320.00bede
42 28.3240.02ab  -14.3520.08cd -4.32+0.02a -4.8320.04a -2.5140.06a -8.07+0.02d -3.36+0.08c -2.5320.02bcde
48 27.62+0.01bc -15.91+0.04d -T.82+0.18a -4,12+0.05a -1.83+0.01a -8.49+0.03de -4.400.01¢ -1.61+0.04b
54 29.06+0.060ab  -15.52+0.05¢d -8.69+0.09a -2.5220.03a -1.21+0.02a -9,08+0.07¢ -4.54+0.05¢ -2.93+0.01de
6 25.160.02d  -5.23+0.05abcd 1.73+0.02a (.74£0.01a 0.21+0.03a -6.47+0.02¢c 0.14=0.01a -1.79+0.05be
78 2336:0.06e  -5.0120.02abcd  0.80£0.01a 1.07£0.01a 0.730.00a -6.5420.01c 01120008  -2.7120.05cde
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Table 4 Principal component analysis of quality indexes of kiwi fruit

rice wine
ey HPALE A7 3 DT % B2 R %

1 13.954 60.671 60,671
2 2,586 11.245 71917
3 2209 9.604 81,521
4 1.325 5.761 87.281
5 0.885 3.849 91.130
6 0.684 2972 94.102
7 0.584 2338 96,640
& 0.255 1.108 97.748
9 0.188 0.818 98.567
10 0.140 0.608 99.174
11 0.115 0,501 99.675
12 0.045 0.194 99.869
13 0.014 0.059 99.929
14 0.008 0.034 99.963
15 0.005 0.023 99,986
16 0.002 0.007 99.994
17 0.001 0.003 99,996
18 0.001 0.002 99,998
19 0.000 0,001 99.999
20 0.000 0,000 100.000
21 0.000 0,000 100.000
22 0.000 0.000 100.000
2 0.000 0.000 100.000

F#5 FRSIAXRYER

Table 5 Correlation coefficient matrix of principal components

##
i T A PCI P2 PC3 PC4
WIW 0,989 0.077 0.023 -0.003
w2s 01,949 0.201 0,100 0.126
W2w 0966 0.164 0.09% 0,124
W3s 01876 0.293 0.146 0.179
LRI 0.515 40,223 0.038 -0.227
pHIE -0.968 0.051 0.057 0.105
LM 0,665 0,154 0.260 -0).346
a*fif -0.303 0.164 0.436 -0.739
b 0.260 0.436 0.489 -0.463
ik ek: 0.944 0.127 -0.142 -0.159
I 0,566 0.734 0.108 0,102
it -0.127 0.836 -0.016 -0.048
IF B 0.003 -0.420 0.846 0.224
Je kA 0.112 -0.519 0.777 0.180
BB 0,918 0.159 0.200 0.166
[ -0.560 0.512 0.38% 0.231
Jal A -0.892 0,022 0.104 0.162
221 Btk B £k B R4
TEE RS 2 AT B JERE b SRR R 5 VP A o B AS (R

VBT 52 & 005 R 42 T 6.

#6 BRIRMEKEE MRS RHE

Table 6 Main component score and ranking of kiwi fruit rice wine

SR EM PO PC2 PC3 PC4  ERGTAN TR
0 2693 -1.858 11760 -20.262  -1.88l 11
6 -2.561 0170 6278 -22.063  -2.203 12
12 0.242  -1407 9335 -20.257 -0.282 10
18 386l 2262 B345 -22.346 2.823 9
24 11351 1048 11543 -20.117  6.954 t
30 16,584 6712 9234 -15708  10.798 3
36 12,538 0061 17150 -15.798 8.337 3
42 12317 0982 12682 -17.576 7.789 ]
48 12309 -1I80 12717 -16.896  7.583 7
54 14820 -0.114 14945 -14.134  9.600 4
66 14660 8126 19554 -10.706  11.069 Z
78 18278 11.235 23763 8414 14.150 1

60 H1, %278 h. 66 h.30 h.54 h. 36 hBREEk A

iR PCl PC2 PC3 PC4
wicC -0.952 0.065 0.020 0115
Wss 0.960 0.172 0.122 0117
WicC -0.973 0.045 0.011 0.091
WS 0.839 0.286 0.264 0.199
WsC -0.980 0.036 0.004 0,080
W1S 0.951 0.167 0.169 0.097
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Fig. 1 Factor score diagram of PC1 and PC2 (a), PC1 and PC3 (b), PC1 and PC4 (c) of kiwi fruit rice wine at different fermentation time
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Fig. 2 Factor loading diagrams of PC1 and PC2 (a), PC1 and PC3 (b}, PC1 and PC4 (c) of kiwi fruit rice wine at different fermentation time
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