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Preparation and efficacy evaluation of Ampelopsis grossedentata fermented milk with sobering function
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Abstract: Using milk as the main raw material, the Ampelopsis grossedentata functional fermented milk with excellent taste and sobering function was
prepared with A. grossedentata extract. Through single factor tests, using dihydromyricetin (DMY)) content, ethanol dehydrogenase (ADH) activation
rate, superoxide dismutase (SOD) activity and sensory evaluation as comprehensive evaluation indexes, the optimal fermentation agent strain and the
optimal addition of each component were selected. On the basis of single factor tests, the formula of A. grossedentata fermented milk was optimized
by response surface test, and its anti-alcohol effect was evaluated by in vitro and in vivo mouse tests. The results showed that the optimal preparation
process conditions for A. grossedentata fermented milk were as follows: A. grossedentata extract addition 12%, milk addition 75%, xylitol addition
6% and fermentation starter "66 Junxing" addition 0.125%. Under the optimal condition, the comprehensive evaluation of A. grossedentata fermented
milk was 68.33, and the dihydro- myricetin content was 0.62 mg/ml. Enzyme ethanol dehydrogenase and aldehyde dehydrogenase (ALDH) activity
rates of A. grossedentata sobering functional fermented milk were 70.05% and 82.38%, respectively, and the SOD activity was 72.66 U/g. It could
significantly prolong the alcohol tolerance time, shorten the sleep time and sober up time of drunken mice (P<<0.01). The function factor of A. grossedentata
sobering functional fermented milk was clear, the content of effective ingredients was high, the effect of anti-alcohol effect was good, and the market
prospect was broad.
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Table 1 Factors and levels of Box—-Behnken experiments for formula
optimization of Ampelopsis grossedentata fermented milk
with sobering function
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Table 2 Sensory evaluation standards of Ampelopsis grossedentata
fermented milk with sobering function
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Table 3 Effects of different lactic acid bacteria starter on sensory score of Ampelopsis grossedentata fermented milk with sobering function
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Fig. 1 Effects of different lactic acid bacteria starter on dihydromyricetin
contents, alcohol dehydrogenase activation rates, superoxide
dismutase activities and comprehensive evaluation of Ampelopsis
grossedentata fermented milk with sobering function
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Fig. 2 Effects of Ampelopsis grossedentata extract addition on

dihydromyricetin contents, alcohol dehydrogenase activation
rates, superoxide dismutase activities and comprehensive
evaluation of Ampelopsis grossedentata fermented milk with
sobering function
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Fig. 3 Effects of milk addition on dihydromyricetin contents, alcohol dehydrogenase activation rates, superoxide dismutase activities and
comprehensive evaluation of Ampelopsis grossedentata fermented milk with sobering function
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Fig. 4 Effects of starter addition on dihydromyricetin contents, alcohol dehydrogenase activation rates, superoxide dismutase activities and
comprehensive evaluation of Ampelopsis grossedentata fermented milk with relieving alcoholism function
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Table 4 Design and results of Box—Behnken experiments for
formula optimization of Ampelopsis grossedentata
fermented milk with sobering function
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8 1 0 1 0.524 2 33.48 39.12 40.85
9 0o -1 -1 0.5752 25.29 58.43 44.90
10 0 1 -1 0.5316 37.11 47.57 45.06
11 0 -1 1 0.548 0 35.23 40.28 42.62
12 0 1 1 0.5752 40.64 33.12 43.45
13 0o 0 0 0.618 7 69.25 70.55 67.43
4 0 0 O 0.624 1 72.36 74.68 70.07
5 0 0 0 0.613 3 69.34 65.78 65.87
16 0 0 0 0.617 6 65.29 77.61 67.93
17 0O 0 0 0.597 8 72.14 80.45 70.93
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Table 5 Variance analysis of regression model

IR CPOTRL BmEE Xs FAH PL WEHNE

A 268017 9 297.80 3144 <0.0001  ***
A 30.46 1 3046 322 0.1160
B 7.72 1 772 08152 03966
C 1.45 1 145 01534 0.7069

AB 16.93 1 16.93 179 02230

AC 8.01 1 801 08455 03884

BC 0.1122 1 01122 00118 09164

A? 1089.11 1 1089.11 11497 <<0.0001  ***

B 628.29 1 62829 6632  <<0.0001  **x
c? 629.06 1 629.06  66.41  <<0.0001  **x
i 66.31 7 9.47

RPIH 49.57 3 16.52 3.95 0.1089

gtz 1674 4 4.19

MBI 274648 16

VE RTINS S BRI 35 (0.01 <P<<0.05) ,“** "R b 45 B i b
13 (0.001<P<<0.0D) ,“ " ot 45 JL 5 e i 1 2% (P<<0.00D) o
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VAT S0 18 Wi S5 8 % 55 e e 45 SR LIRSS o e P ST,
2 T 55 v £ Pl S ST » 3D v it o ) ORS8O 1 3H, 3R
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OB AN I R AZ LI CAC) <95 N 5 A e
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Fig. 5 Response surface plots and contour lines of effect of
interaction between various factors on the comprehensive
evaluation of Ampelopsis grossedentata fermented milk
with sobering function
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Ji 46 E T AT 3UCTAT S0 UF RS, T 2 AR T i R T L 25
BV SEBRE 4 68.33, 55 TIMIME B2 , Ui W Z A7) 2
NE .
2.4 FRFHRIE T B K B FUAR I R IB 7 M S 2 R AT
ARSI B ZS RO (1 2% I8 2R PR OB L 2l 2= 434X,
B, HAb ey 55 A R LR — BOh 23 o IR L
PRICTEZS AP 3y i R 1 LI A A M RS, [R] I 5 4 ]k
J55 AT 1 2% T % B D0 1l 85 7 30 P 973 (SR AN 5 [ A T 24
RU2I/EXS EE, 52 45 5 L2660 tH 86 R 41, AHA T B2l i) g
FHRIUIR ARSI S PRI R 2 1) 5 R I LR 5 T TR
W5 » TR AS AP T fi e 1 L oG] ¥ OC B S ADH L ALDH
B R AP L RE ) SODEET 1 Sk DMY 25 & 3545 KK )
P, 20 470.05%.82.38% . 72.66 U/g0.617 0 mg/mL, 15
RU2 U 2540 22 o JHE A5 A0 T B8 A T L LA S TR s A
H g it 7 FABL 52 = T ADHATALDH g 1) 37 1,
TN 2B 21 1) o 8t s TR IR v T A A e, Tl vk
A AL S NI BRI VR, DR R S REAE AR N 43 it
h IR S AR K A PR3, AU AL (SOD)
PRI O] A RO B A ) B R ) A 2R AT
FURR W, 245 F i FH S IR0 o 81 LR VAT H A T 1) 8 AR IR 2
AT 2 A L TR A I R KA R 3R LA T A i 5
PR BRI CI4E , SLAR TG Th e ¥ B3R o o AHIF 9T L dx 2
WL AL
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Table 6 Determination results of in vitro detoxification activity of
Ampelopsis grossedentata fermented milk with sobering
function

JHE oA f A W
REEFL REEFL REGH WY
DMY & &/ (mgemL") 0.6170 0.0000 0.3103 0.0000 0.000 0
ADHEIT /% 70.05  28.64 1533 3.13 24.34
ALDHE /% 82.38  18.68 8.76 0.68 80.09

SODi% J3/(Usgh 72.66 33.18 3.00 11.06 69.88

WE TR bs RU21

2.5 FRARIE T e R B SUMRIE by B M 45 R AT

TR % A7 11 1) R T LT IR /N BRUAT DA 2 3 s 1D 2 )
AT o BERTRIR, LR R A L, BRI A e e
SR Iy 3 A P L AL/ B RS T 32 I [R] 35 BEAE K, MU S
(i) T2 IF [ B3) e 4 L, 2 e I B Wl 2% (P<<0.01), TR e ¢
T L2 PR SR AL SORAT 24, U W 5 I L2 T 5
PP /N BRI AT D 2R AT T P 08 05 7 P A o T e R
ML P A A R AR AT 3 530 B B PR B S5 66 1 7,
P PR ZEL s Yo N A T S5 At AN A i S A HE K
YER: Hs SR/ DMY Al 5 = 1 SOD . A Wi
WY BBl FL AT IR 5 — S 3 (DMY) X6 Pk K
e T T3 1A AR A TP, A thAlE sk 1 FLIR 1 S

ARG RN BT A SRR AT B I ROR
IAESS T (DR =

FR7 BEBRBEDRE AR MR/ NRITAF R
Table 7 Effects of Ampelopsis grossedentata fermented milk with
sobering function on behavioral indicators of drunk mice

2159 WORET A2 I (8] /min BEARES ) /min &35 I ) /min
WORSHR 2 13.68+3.88 186.93+7.26  204.12+10.08
BH P of S 2 34.22+3.68" 150.08+6.88%  176.24+9.33%

T R IR 33.06+4.36* 152.36+8.22"  177.22+8.48"

VR o7 RoN SR L, 25 R R S (P<0.0D) .

3 &g

AR ST AT A Bk, 183 52 75 N A A A TR i B DM
IS TINARHE B A AR}, 28 L 2 B 1, A+ g 4 e 8 1)
RIEEFL o LT VPN B 3ERT L, CARR WY Thak ik 7y DMY 25
TR AR OB I ADHISUS 2 FI T4 A0 D) REFR AR SOD
Wi 0 o E5 G VRN TR R » 07126 R 0 T 1 LR R R IV 7766 B
T o B DR 2R AR A Y TR 6 i 7 HEA T ORAL, 15 30
AP Ty B A TR LI B AR TBC 7 A < T 2 S EDCOAN N B 12%
SN N7 5% AR BEBEA N H 6% A I 5E0.125%
TEMCACA SRS 5 T 255 AR PG Dy fi R P 3L B R e 0 s XU B
B L VBN R S L 2Ll R HDMY & R A
0.617 0 mg/mL. ADH¥I% %.70.05%- SODHE /172.66 U/g,
ZEG VT 68.33 o THE A% AT Ty FE T 7L . 0l 5 S R I v
/N BT R T 52 B 1), 247 Rt ARG el ) 2R VS BT ) o R 4% VY
Die RIBEAAE A DR DMY, B BRI+
B FLIR T TG B, T R A B A T AR
Gy AR AR P R D R R, e — O B D e B R IR AL
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