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Abstract: To investigate the changes of anthocyanin and antioxidant activity of mulberry wine
during spontaneous fermentation,total phenol content,total anthocyanin content, monomeric
anthocyanins content,the content of monomeric anthocyanins,polymeric anthocyanins and
copigmentedanthocyanins,and antioxidant activity of mulberry wine were determined and analyzed
by correlation analysis and principal component analysis(PCA ). The results showed that total phenol
and total anthocyanin content raised first then decreased,and the ending content were only 87.88%
and 67.13% of the maximum,respectively;the monomeric anthocyanins and copigmented

anthocyanins content decreased significantly (p<0.05),but the polymeric anthocyanin content

KR BEHE: 2016-01-20

BEEWE . (IR RS B B TR H (PAPD) 5 B 5Ol R 22 75 4F B4 A1) 3 5 42 30 H (163105762)

HEEEER RBE1962—) Lo VPR, T e B T WS A S, A D AR R O R A
E-mail : wucaie@njfu.edu.cn

SIRZARSC: X F5dh, R, J SR, 45, P00 R B 0 () 26 48 R BT AL I P2 AR )], 2 i 5 A W HoR 241, 2018,37(06) :624-631.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.6 2018



B E. REBFRBHNEFARAAFET

increased significantly (p<0.05) ;Cyanidin-3-glucoside and cyanidin-3- rutinoside were the major

monomeric anthocyanins in the mulberry win,which decreased significantly. Correlation analysis

showed that total phenol content and DPPH radical revealed a significant positive correlation (p<0.

05). The monomeric anthocyanin content showed a highly significant positive correlation(p<0.01) with

color intensity, while a highly significant negative correlation with color tone (p<0.01). These eleven

indexes were analyzed by principal component analysis. Two principal components were extracted to

reflect the 84.58% information of the original variables. These results revealed the changes of

anthocyanin and antioxidant activity in the spontaneous fermentation mulberry wine.

Keywords: mulberry wine,spontaneous fermentation ,anthocyanin , antioxidant, principal component

analysis
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Table 2 Changes of total phenolic content and antioxidant
activity of

mulberry wine during

spontaneousfermentation

F¥/d ST VR | W5 Bk DPPH RE 1/ | W BR ABTS fE 1/
C
S (mg/mL) (mg/mL) (mg/mL)

0 1.33£0.07¢ 0.54+0.04% 3.93+0.08*
1 1.58+0.04% 0.69+0.02" 2.47+0.02'
2 1.32+0.01" 0.86+0.03* 2.79+0.04"
3 1.61£0.02* 1.33+0.14* 3.13+0.06*%
4 1.63+0.11* 1.32+0.03* 2.836+0.01#
5 1.65+0.01* 1.04£0.02" 2.97+0.10%
6 1.52£0.04>% 1.08+0.06" 2.84+0.10"
7 1.50£0.01 1.06+0.07* 3.23+0.37°
8 1.57£0.03% 0.96+0.03 3.05+0.10%
9 1.54£0.01 0.92+0.06* 3.37+0.14>
10 1.63+0.02* 0.87£0.01* 3.32+0.02"*
14 1.43+0.05% 0.79+0.01° 3.44+0.09"
17 1.40£0.07% 0.77+0.02¢ 3.24+0.04
20 1.45+0.024 0.79+0.01¢ 3.55+0.03"
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Table 3 Changes of anthocyanins and color of mulberry wine during spontaneous fermentation
BEOITTR | WREGH | MERET | RAECH | . wi | Bk A e
e/ (mg/L) Lt 5511/ % L 41l /% L 51/ % (pg/mL) (pg/mL)
0 451.71+13.43*  87.53+0.79® 9.70+0.11¢ 3.63+0.09' 1.00+0.05" 0.53+0.03" 153.41+1.19° 136.31+0.90°
1 518.06+13.74"  88.08+0.89" 7.22+0.10" 5.18+0.02" 1.10+0.04* 0.56+0.031 96.82+0.97" 95.90+0.82"
2 530.29+10.87*  90.93+0.82" 2.80+0.09¢ 6.35+0.08% 0.93+0.00° 0.54+0.02¢ 92.22+1.72¢ 96.35+0.87"
3 507.30+12.52"  90.30+0.65" 3.04+0.08¢ 6.75+0.08¢ 0.94+0.02°  0.55+0.03¢ 88.39+1.75¢ 90.34+0.76¢
4 471.81+5.94¢ 91.67+0.84° 2.54+0.07° 5.86+0.07# 0.81+0.01¢  0.54+0.02¢ 80.36+0.94¢ 85.30+0.80¢
5 470.67+4.01° 87.24+0.78" 2.33+0.09¢ 10.48+0.80°  0.77+0.04%  0.53+0.03" 70.21+1.64" 83.62+0.80*
6 448.53+20.54!  85.55+0.99* 1.69+0.07¢ 12.80+0.66°  0.72+0.03*  0.57+0.04 65.95+2.20¢ 84.75+0.90"
7 441.15+5.52¢ 82.93+1.34* 3.02+0.10¢ 14.13+1.27¢ 0.68+0.04" 0.55+0.03" 59.61+0.51" 82.11+0.78¢
8 446.54+1.61¢ 80.92+1.18¢ 2.06+0.10" 17.05+1.08¢  0.58+0.08¢  0.59+0.07 47.39+1.72i 72.88+0.86"
9 443.71+4.56! 76.39+0.65" 2.01+0.10°  21.64+0.89°  0.56+0.05%  0.65+0.04¢ 44.07+0.83 78.66+0.82"
10 462.16+5.13% 77.17+0.78" 1.85+0.08¢ 21.01+0.72¢ 0.58+0.04¢# 0.76+0.06" 46.37+0.89" 75.68+0.89¢
14 392.61+9.74¢ 71.19+0.96# 0.43+0.02"  28.39+0.67"  0.47+0.02" 0.84+0.04* 27.21+0.83* 47.38+0.82
17 363.08+4.63" 70.38+0.68¢ 0.35+0.03" 29.27+0.75*  0.52+0.02¢  0.87+0.04 25.19+0.53% 46.70+0.86
20 355.99+1.20" 70.64+0.89¢ 1.73+£0.09¢  27.66+0.60"  0.50+0.02¢"  0.84+0.04" 20.42+0.42' 37.93+0.86'
T R R B DL mg B TR /mL 5 W BR ABTS #l DPPH fE /) LA mg Trolox/mL i1, [FIFIR ] 5% £F 678 25 5 .25 (P<0.05) .

R4 REBAAREBHEEEREXESN

Table 4 Correlation analysisof each index of mulberry wine during spontaneous fermentation

I ) ) e O e R R
0.289 —-0.187 0.223 -0.145 0.005 -0.238  0.626" -0.420 -0.151 —0.059

m,ﬂi@ﬁ‘ 0.437 0.873™ -0.850™ 0.803" -0.805" 0.294 -0.591" 0.666™ 0.716™
LIRS 0.523 -0.691™ 0.785" -0.542" -0.412 0.106 0.877" 0.825™
W B 6 A0 1T -0.978" 0.866™ -0.931" 0.414 -0.502 0.804™ 0.797"
RE AT -0.928" 0.924" -0.251 0.401 -0.898" -0.879"
o i -0.762"  0.020 -0.391 0.900™ 0.827"
(LRl -0.374 0.411 -0.761" -0.821"
DPPH -0.393 -0.096 -0.453
ABTS -0.049 -0.052

* %ﬁg—%—% 0.959™

TR 0.01 K F R 3RO 7R 0.05 K B EEAG
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Fig. 3 Common scores scatter plot of mulberry wine
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