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Researches on fermentation conditions of flavonoid-rich wine of onions
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VREEDR A G AR, AL AL BERRITE
HERFBBA Y, X B ERXELAR L, KA Plackett-Bur-
man X3 kAR LTS F B B RS K R R ¥
MEFORE. - FRARMa B E@ AL LT,
LRAY A 100 mL XML B R TRM2.5 g FEH. A
pH 4. 0,48 B 19 *Brix, £ # 8 a7 d, £ & & 80% , B A+ &
0. 1% &M THBPM K F A 18.76%, 8 H AT ¥ &
B4 F ik (1.24+0.06) g/kg. BAEFE A 11. 1% (V/V),
B 436 B BB G R RE Y o T

KR 8 R K

Abstract: Fresh purple onions were used as material, ultrasound-as-
sisted complex enzymatic method was used to extract total flavonoids
from it. Then, the crude extracts were used as fermentation materi-
als to fermente for flavonoid-rich onion wine. The growth rate of fla-
vonoids and alcoholic content were used as indicators to evaluate the
quality of onion wine. This experiment explored the impact of follow-
ing factors on quality of onion wine, which includes the amount of
onion powder, fermentation time, sugar content, fluid loading vol-
ume, pH of broth, inoculum volume, etc. Plackett-Burman design
was used to choose the important factors of influencing onion wine
fermentation. Response surface methodology (RSM) was employed
to maximize the growth rate of flavonoids (Y;)and alcoholic content
(Y;) on a central composite design in involving 3 factors(fermenta-
tion time, sugar content, fluid loading volume) at 3 levels. The opti-
mal technological conditions could be concluded as follows: sugar was
19 °Brix, fermentation time was 7 d, loaded liquid was 80%. Even-
tually, the optimum fermentation conditions was: adding 5 g onion
powder in flavonoid-rich broth, adjusted pH to 4. 0, sugar was

19 °Brix, the solution volumn with onion powder was 20 mL, fer-
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mentation time was 7 d. loaded liquid was 80%. In the validation
test of the response surface method, the growth rate of flavonoids
reached to 48. 76%, flavonoids content achieved to (1.24 +
0.06) g/100 mL in onion wine. The alcoholic content can be a-
chieved at 11.1% (V/V), which can meet the requirements of the
plant liqueur.
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Pt AR, R TR SE TR 806, IS 2. 50 g HEA Ky, AN bk
JZ 19 °Brix,pH 4. 0, $F 1. 0% RO BERS 45 58 & BE A 8] (3,4,
5,6,7 d) XTI 200 B A 3 K 2 TR I R
1072 VEZE R U T X v 20 T 0 I AR RO R R Y
WA T R R R I R I 80 %0, AT B 19 “Brix,
pH 4.0, 850 1. 0% Wy BE B, R B2 6 d, BEITVE AR B &2
(1.25,2.50,3.75,5.00,6. 25 g) X Vi 25104 7 Ml 14 4 28 K W0 A
B
17,3 ) V400 BT R RO RG B e R T
R R 80 Y6, VRN 2. 50 g YA M, pH 4.0, B Fh
LOY R RERE, K 6 d, RFT B (13,15,17,19,21 °Brix) %}
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2.1 RERABRER

T B PR BRI A RS R I R 5~ 7 dL TR Y
WM 2.5~5.0 g/100 mL, &M K 17~ 21 “Brix, %
Fi R 0.08%~0.12% . fieali K B pH h 3. 5~4. 5, fufE %
AN 7020~90%
2.2 PBRZERESSH

e R I B Al F 2R Minitab16 3¢ #£ 47 Plack-
ett-Burman 355 B Z K PRI (R D iR g R 0L 2, 1 H
ST UL 3. HIFR 3 RN X TR 2 R I R v A A R
A NS Iy RE SR RN | B v = TR =
Xof VPR JE S I A A 1 TR 3R Ao L IR o R A B 4 AN TR
AT S IR ER . E TV AU & o B T BERE R & U
BOAS R S E DR TIE B B TR 3 20T o T Y R A b R AT e i A
W VS I DA A A 7 A . e i R o R B Y PR A TR
Ty 2.5 g/100 mL & B & B R B, Y 28000 B
32 e » L AL 99 9 XU 8 2 A At A A . PR O A
DEAL % ORE BE R W I [ R 3 A B R AT 5 A Ak
iﬁ’ﬁo
2.3 MEEREEITRER
2.3.1 BBDAIREIT LR R LIRS R 100 mL

% 1 Plackett-Burman i 3§ i% i1 B9 B & & 7k F

Table 1 Factors and leves in Plackett-Burman design

HiG A FEABEINE/ Bk EER DHERE/ E Hefl F 38

K (107 2g e mlL™1) [a] /d ) ‘Brix #/% #/%
—1 2.5 5 3.5 17 0.08 70
1 5.0 7 4.5 21 0.12 90

& 2 Plackett-Burman X I&i% i+ 4 R
Table 2 Results of Plackett-Burman design on growth rate
of flavonoids and alcoholic content in flavonoid-rich

wine of onion

2 A B C D E WE K R/

RK/% %W/
1 -1 -1 -1 -1 -1 -1 29.43 10. 20
2 1 1 —1 1 —1 —1 41,02 12.10
3 -1 —1 1 1 1 —1 36.70 12.50
4 —1 1 -1 —1 —1 1 24.81 10. 20
5 —1 1 1 1 —1 1 28.62 11. 88
6 —1 1 1 —1 1 —1 24. 65 10. 50
7 1 1 —1 1 1 —1 41. 10 12. 00
8 1 —1 —1 —1 1 1 37.32 10. 10
9 1 —1 1 1 —1 1 42.92 12.70
10 1 1 1 —1 1 1 34.91 10. 30
11 1 —1 1 —1 —1 —1 40.03 10. 40
12 —1 —1 —1 1 1 1 32.96 12.00

I A TP RN 2.5 ¢ WAV R R BEW pH Ol 4. 0,
Hefih 0. 100 (9 B B AR Y BBD 5 B 4T & BE . SR De-
sign-Expert 8. 0. 5 #AFFEAT 204 » LURE BE L T ) ] 4 0k
T 8 AR (G 4) 5 LR 20T Hh o K R TR D AR
HEAT XA R 1T 53 A L 45 R L3R 5. X BTSSR IEAT A L 4

#& 3 Plackett-Burman i 38 #9 F = 8 M (&

Table 3 Plackett-Burman experimental factor level and
effect value of growth rate of alcoholic content
B %/ % ARG/ % (V/V)
2
F i P i FH P
A 229. 84 0. 000 0.14 0.723
B 37.38 0.002 1. 16 0.330
C 0.09 0.779 3. 88 0.106
D 65. 81 0. 000 181.03 0. 000
E 0. 04 0. 847 0.01 0.929
F 8.23 0.035 0. 37 0. 569
* 4 3 BBDigItEERKE
Table 4 Factors and leves in Box-Benhnken design
i i 7K - X /°Brix  Xo KEERF/d - X%t/ %
—1 17 5 70
0 19 6 80
1 21 7 90
x5 3 BBDEItARKMEE
Table 5 3?Box-Behnken design and experimental
data for the responses
e Xy Xz Xy EEHRKER/ Y WA Y V/V)
1 0 —1 —1 41.50 10. 4
2 1 0 1 48. 05 10. 6
3 1 1 0 47.56 10.9
4 0 1 1 47.15 10. 4
5 0 0 0 48. 46 11.1
6 —1 —1 0 41.47 9.0
7 0 1 —1 47.07 11.0
8 0 0 0 48.19 11.2
9 0 0 0 48. 34 11.2
10 —1 1 0 46. 50 9.9
11 0 0 0 48. 16 11.2
12 —1 0 —1 41.51 9.7
13 —1 0 1 43. 36 9.1
14 0 —1 1 46. 85 10. 2
15 —1 0 —1 43.96 10.7
16 0 0 0 48. 06 11.2
17 —1 —1 0 46. 05 10. 6
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0.13X,X; —0.1X, X, —0.78X} —0.3X; —0.38X} (4
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PLA BRI R 43 524 0. 995 6 F1 0. 996 2, 3 B it gL A 5
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F 6 FH, X B G K SRR ORE B Y RN T ) S .
BE > R BRI >R . R R — B IR RS
R PR B R B

®6 BBDRABEAPEMERKEREBE_REFAESNER

Table 6 Analysis of variance for quadric regression model on growth rate of flavonoids and alcoholic

content in of Box-Behnken design

WG KR/ % WG/ % (V/V)
Z 5 A
5 FiH PfH I F1{H P{H
A 9 106. 90 176.55 < 0.000 1 8.08 206. 02 < 0.000 1
A 1 20. 39 303. 10 < 0.000 1 3.25 746.19 < 0.000 1
B 1 19. 24 285. 93 < 0.000 1 0.50 114.75 << 0.000 1
C 1 16. 21 240. 93 < 0.000 1 0.28 64.55 < 0.000 1
AB 1 3.11 46.18 0.000 3 0.09 20. 66 0.002 7
AC 1 1.25 18.56 0.003 5 0.063 14. 34 0.006 8
BC 1 6.93 102. 98 < 0.000 1 0. 040 9.18 0.019 1
A? 1 19. 20 285. 45 < 0.000 1 2.55 584,16 < 0.000 1
B 1 2.14 31.76 0. 000 8 0.39 88. 43 << 0.000 1
C? 1 14.98 222.71 < 0.000 1 0. 60 137.71 < 0.000 1
""" wE 7 04T o
He 45 3 0.37 5.09 0.074 9 0.023 3.75 0.117 1
B2 4 0.098 8. 00E-03
¥ IE I 16 107. 37 8. 11

t P<C0.000 1 2% F M 58250,

2.3.2  ACH.ION B GRS e i 78 3 MR
mh AT R [ e — R 2R AR IR Y 58 LA T AT o = 4
Wi V7 TET 2] L 3 DT A e A S L TR 1 v
R TR AR v B T B K B T A B LA A R Y = o e g
R L1 WL T T L AR R AR A AR AR
B T 39k DA 3% 28 AR FH Xk A g D 5 i A KT LA
2 R AR w N A 2B TS T R

i B 1R YO Sl 18, 53 ~21. 12 “Brix. R
77.64%~90. 00 % i , 2 [ % < SR W] ik 48 %6 L b5 & B A IR)
5. 67~7.00 d, MR 17, 75~20. 90 “Brix, 2 il 4 4 2 K
FETF 48%; ik & BERT RIS 5. 63 ~7.00 d, WA
71.06% ~88.61% , AN KR & T 48% . 2 FFrk, fr ik
WEBE R 18, 53~20. 90 “Brix, & EEHF ] Jy 5. 67~7.00 d, %W
TR 77,64 % ~88. 61 % A7 TEVE AU K B B B R 3 K R
B . [R B, 5 B 2 18, 53 ~21. 00 °Brix, %& B i 6]
5.52~7.00 d,%E ¥ & Ky 70. 009 ~85. 25% , i 15 k W VE A
RS =11 % (V/V) i e KMl .
2.3.3 IRRAMERIAUE ST AT R R e AT R AR Sk
PF 2y 5 19 “Brix, R EERF ) 7 d, 3R 81% , BL 451 T 2
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TR 0 R B L T,
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Figure 1

Response surface graph showing the interaction effects on growth rate of flavonoids and
alcoholic content in flavonoid-rich wine of onion
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