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Establishment of the Dynamic Model and the
Antioxidant Activity of Mango Wine during Fermentation
XIONG Ya'?,LI Min-jie'** , JIANG Shao-juan'~’

(1.Department of Biological and Chemical Engineering,Panzhihua University , Panzhihua 617000, China;
2.The Engineering Center of Characteristic Biological Resources of Panzhihua Dry—hot valley, Panzhihua 617000, China)

Abstract : Mango wine was made by using Mango as raw material. Logistic equation was used to establish the dynamics model of
yeast quantity and alcohol content,and TwoSiteComp equation was used to establish the dynamics model of total sugar content
change and all the models were simulated at the end.The results showed that the wine was brilliant and had a mellow aroma.The
fitness of predicted and experimental values of dynamic models were 0.99819,0.99810 and 0.99619, respectively, which
indicated that the fitting curve had high correlation with the data of yeast cells, alcoholic strength and total sugar content,and it
was a good indication of dynamic characteristics of the fermentation process of Mango wine. The results of the antioxidant
activity of Mango wine under the condition of different alcoholic strength,SO, content, V. content and fermentation time showed
that both flavonoids and polyphenols had a certain antioxidant ability during the process of fermentation,and can remove free
radicals. When the alcoholic strength was 9% , SO, content was 100 mg/L, V content was 165 mg, and the fermentation time
was 84 h,the antioxidant activity of the Mango wine was the strongest.
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Lo S WIS TA] %o 02 R0 BT A AL VR 1Y 52 ), DA S 2 2R
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Ttk TIF
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Him A 60 me/L i) — S ALaR LARS IR 2R B ¥5 44, IF 0
A 40 mg/ T RKERETE 40 °C 1 TE IR ES F2 46 DI 24 h
VA3 fige AR BE, 3400 vt 2385 143 R K < R G X 1
SRV AT R TR B R AL SRR B XA [R] TR
BT SR 3R AT BT A P DU 5 |, 38 3 ) 46 0 AN TR)
AR LR O BE , A R AT IO, B TR K 5 I AT R IR
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MOTE R 35 IR 40 R BE T s BRER R ER BT O A
100 ppm/ L) A DL R FE B 4
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[H 2 SO, #shnfEA 60 mg/L, V. UshNfN 120 mg, i@
H17~18 g/L {4 5% S 100K, 38 90 46 I A
PP 532 A 85,120 150,190 220 g/ 1., 7 & it
R P X RG JE EA T ARSI, ) A2 RS TR] , ARAS AN [R)
¥R 5% 7% 9% . 11% . 13% ; [& & W6 K5 & N
1% ,V B3y 120 mg, &7 d, BE SO, Bk
>k 60 .80, 100,120 . 140 mg/L; [ 52 SO, ¥h= K
60 mg/L,WOkERER 11% , &% 7 d, BEEAIE Ve B
4 30,75 .120 165 .210 mg; [& 5 SO, ¥hn= K
60 mg/L, V. FEAHE A 120 mg, PR 11% , & 5E
RG] &Rt E A 0,12 .24 36 48 .60 .72 .84 96 108
120,132 144 156 168 h, &M 7 d B (6] Py 45 b5
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1.2.2.4  BERFERCENGE SR MR HEOBE I E .
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Fig.1 Change curves of main indexes of

Mango wine fermentation process
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B A ER A ] A, AT BT S AR R T AR BN . T 22
By BT AL BE T B 5 55 1t B AR SR 25 A AT B DTG &R
DEE . BRI, YA RE T s . PR
AEHE J1 98 555 19 I DA AT BE It TR 09 BOARA B AN
[R], %J S AL TR VAT 28 53 B SR A 5 | AR 2 AT
FALRE ST T2 Wy 1) 2R S R A TR A g
AR, B a0t Bl 25 ek 55

F 1 RS EEX B 2 W i AL OH - Y5 BRI

Table 1  Effects of alcohol content on flavonoids,
polyphenols content and OH- scavenging rate
R B EAiNes s OH-
(%) (mg/ml)  (mg/ml)  ERE(%)
5 0.038 0.013 24.65
7 0.075 0.026 29.58
9 0.096 0.021 52.82
11 0.086 0.018 35.92
13 0.078 0.016 27.46

223 AN[E SO, ¥ EEXS P BT A AL RS B
22 A] g0, B SO, W BB , B 5 oL
LMy & SR R TR R, R A R AT R
eI & Bl S b TT S T B R e, 2 as
100 mg/ LIty , 221 % & A2 5k A AL 19 3 B 35k 2
Hei, 7329 0.058 mg/mL (69.01% . Bfi)& , Z W&
AW L, IR A EE A TE BRAE S . 3 2
AJ B SO, BB R b By A AL S A B9 2k A2
B, B R R A i AR AR SR AR PR B A
JI, ) i e 2 A Tl Lo AN BB R 478 HLTE 4
2 THAAREN B R 2
1 OH - {5 BR A H) 21
Table 2 Effects of SO, on flavonoids content,

polyphenols content and OH- scavenging rate

A B ZW OH-
(mg-L™") (mg/mL.) (mg/mL)  I§ERH(% )

60 0.088 0.051 63.38

80 0.083 0.030 65.49

100 0.080 0.058 69.01

120 0.050 0.033 41.55

140 0.045 0.015 38.03

224 AREEAFE CHInEN = R P A e
ma o p 3 RN, B SR AE Ve INAESY 30 mg B
=, A 0.099 mg/mL, 7£ V. Il A& N 75 mg B i
%, 27 0.028 mg/mL, 3 I Bl & flE V. IA K1Y
BTN ARG s 210 & = AE Ve ILAEN 75 mg I 51K,
24 0.028 mg/mL, X4 V. Il Ak 165 mg B, Z 1 &
Bk F S, o 0.066 mg/mL; OH H H B:miE BREE )
B Ve in A e 280 LA #a s, 24 Ve Iin AR 7E
210 mg B, OH [ H 335 ik Bl e, o 68.35% .
T hEA Vo B R R 22 15 00 & 2 R R, OH A 2208
ERFHIFWAA Z KA, el WLt e Ve nl e
b P R B P A AL T R R E . M A Ve B
oA 165 mg B, PE IR BT A ALV Ik B B

10 20194 51941

WR SRt

3R C USRI B
Z WO it DL OH - IEBR 1952
Table 3  Effects of vitamin C on flavonoids content,

polyphenols content and OH- scavenging rate

Hiz C EEs s ZhEE OH-
(mg) (mg/mL) (mg/mL)  JiFBRF(%)
30 0.099 0.031 35.92
75 0.079 0.028 53.52
120 0.082 0.039 61.27
165 0.087 0.066 67.61
210 0.083 0.065 68.35

2.2.5  OR[E] A BT R] A P2 R S S A i s2 .
24 LA Y, R 0~24 h I 22 1 5 R S A BT
AR, 7E 24~84 h HATH], BT A& BENT[H] 193400, #R -5
Z Wy & Ll K s R R s 3 i R s I 2 W B, HE
84 h ¥ik# = E .. 59~ 0.416 .0.096 mg/ml. FlI
67.6% , B B A AW [A] p 55 00, 2 M | 22 My & i A
OH [ i FLiE BB AK A T T B, B R 32285
K, AT RESE K R & Kim A A A, A e ad 72
Hh, 2o e SR O B Y AR A 2 2R
JEAR EL ) R A AL IR G S, B R e I AN BT AT,
Z Wy kARG AL, A A0 v 22 Wy A
TRE, T BT A AL PE WA W ES . 2R G H IR T
=, LK Bt a AE 84 h B, P 5L i Bt & Ak BE
E3/a08
T4 RBENTERT R 20w
LA K OH -3 BR A (1 5 mR)
Table 4  Effects of fermentation time on flavonoids,

polyphenols content and OH - scavenging rate

S TR i) o i ZhE i OH-
(h) (mg/mL) (mg/mL)  T§ERHR(%)
0 0.329 0.087 239
12 0.325 0.078 289
24 0.322 0.071 352
36 0.354 0.088 52.1
48 0.392 0.087 57.0
60 0.401 0.086 62.0
72 0.408 0.083 64.1
84 0.416 0.096 67.6
96 0.339 0.085 55.6
108 0.328 0.089 46.4
120 0.329 0.088 52.1
132 0.342 0.087 549
144 0.307 0.079 50.0
168 0.301 0.078 45.1

23 TRBABEEERNES

231 FEERFEAERK S SRR E Sy ] Origin 8.6
AT (2) AT RO LA, A (2) b A, =
5.5980,A, =14.169 ,X, =57.666 ,P =3.9710, & 115 1%
P B 1K I 2 TR ) A Ak 2 ik 2

v = 5.5980—14.1?310 +14.169

H(5)
1+(57.666
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Fig4 Fitness curve of test values of
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yeast growth and prediction values

2.3.2  WPRSAL BN I AR R N RS R RS I
b AR PR B A e 0 i A 2 WS L, 0 AR TORS
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HEATEIE LGS, H AU (3) Hh A =0.19863, A, =
12.0780,X, = 66.7082 , P = 3.473 , 45 b 75 2] W4 K J2F [
A Ta] AR A g 2 ik 2000

Y — 150780 1187937
< -

1+ (1 +66.7082)

WA A RS LR & 5 Fras . FRIE S mT A,
SRV S P 2o A T A A B sl g AR AR 1) T A R S
AL %) P 257 FH T 1% 22 588 /0N, T ks A s & g B A (EL il
LR AN S IAE fh £k W & BT . Origin 8.0 443 #7 o]
J1, 5 R K e B v iR RS 2R Bl ST AR R =
0.99810 , 32 BHiZ L 75U GEAR 4 b Sz W il &2 1% Bst TR Y29 ks
FE AR AT O o

H(6)
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R 2k
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Fig.5 Fitness curve of test values of
alcohol production and prediction values

233 RMHEAESD S AR R Ny SRR X K
P ae A rhe SR M SOBE B B a9 I 5E , ) Origin 8.6
BApEx X (4) #EAT G, PR (4) b A =
12.46893 , A, =2.30008,lgx, =2.29461 ,lgx, =3.86362,
£=0.80826, 15 GbH &5 BB [ AR 40 5 F 2 -
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Fig.6  Fitness curve of test values of
total sugar consume and prediction values
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ZeAv, pH 2N 3.74 5 v AU B9 BT A AR Sy B 45 SR 2R,
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T 5 2% 43 0l ik B B, 43 91 4 0.09,0.021 mg/mlLL,
52.82% ;4 SO, #¢ R 100 mg/L B, 32 3E H i 3L 7
BRF R B, o 69.01% 5 SHILA Ve BYEE S 165 mg
i, 22 o s , o 0.066 mg/ml, K R[] 7E 84 h
P, 2 SR Y R A 22 Wy S R R E i AR BR
FRIKBN e, 433 0.416 ,0.096 mg/mL 67.6% , A<
G >KH Origin 8.0 BRAFXS R G BEAT 534, JH Logistic
DT RIS T o R A R R TR A A I IR ORI
FERY B 7~ LR IF A5 BB AL 5 7 B2, HO e AR %K
R® 435114 0.99819 .0.99810 .,0.99619 , ¥/ T 0.9, 3l
T2 F AR R PN Hh £ 55 52 e Hh 28 i W) 5 AR R 5
ARGy, FRBA B J7 2p A R G A% ME Ay b 1 3R 75 SR R R
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