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Screening for Ethanol-Degrading Strains and Evaluation of Antialcoholic Efficacy of Fermented Milk Product with Them

LIU Weiliang', MAO Ruixia', WANG Xuefeng"*™*, JI Yu', ZHAO Cunchao', WEI Guanggiang', HUANG Aixiang'
(1. College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China;
2. Yunnan Engineering Technology Research Center for Processing of Livestock Products, Kunming 650201, China)

Abstract: In this experiment, 10 strains of lactic acid bacteria with good fermentation performance were screened for their
ethanol tolerance and ethanol degradation ability, aiming to find strains with high ethanol degradation ability. Then the
selected strains were used to develop fermented milk, and its antialcoholic efficacy was evaluated. The results indicated
that Lactobacillus acidophilus was found to be the best strain to degrade ethanol. Under simulated gastrointestinal digestion
conditions, the activation rates of ethanol dehydrogenase (ADH) in fermented milk with Lactobacillus acidophilus,
Lactobacillus helveticus and Streptococcus thermophilus (2:1:1) were (36.87 + 1.58)% and (33.64 = 1.90)%, respectively;
the 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical cation scavenging abilities (glutathione
equivalent) were (1 293.72 + 4.12) and (729.98 + 21.37) umol/mL, and the 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical scavenging abilities (glutathione equivalent) were (16.14 + 0.12) and (11.26 £ 0.10) pmol/mL, respectively.
After intragastric administration of the fermented milk at different doses, blood alcohol levels in alcohol-drinking
rats decreased, reaching 51.62 mg/100 mL at 3 h in the high dose group (P < 0.001). Additionally, the fermented milk
reduced the serum activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) to different
degrees in a dose-dependent way, and it had a potent protective effect on alcohol-induced liver injury. In summary, this
study provides a scientific basis for developing antialcoholic products in the future.
Keywords: ethanol-degrading strains; fermented milk; activation rate of ethanol dehydrogenase; radical scavenging activity;
liver protection
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3 4
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BAKE M ERCRE o LA G H MO AR ERE i, 2 il An
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W= 230 °C, EEFEET0 C, &UTAE20 mL/min,
SWAL#E30 mL/min, A TLE 100 mL/min.

TS 5 FEREIRET0 C, B IRIREE0 C, Wik
HE90 °C, #HAES7120.0 kPa, WK /7220.0 kPa.

Bt B £R 1. 239 EL0. 0.1, 0.2, 0.4, 0.8 mLf]
AR ERE 4 (200 mg/100 mL) T-10 mLTi %) 4,

ABTSMH T H B AEIE R /% =

X100 (3)

Nz LM A1 mL, B SR =R N0, 20, 40,
80, 160 mg/100 mL, JRA)J5E TUias2EE 70 ClEE
30 min, EBIHEFEEESEL mL, DRI ENE, B
VTR e B, DAABEEIRE (mg/100 mL) AffEALHER,
VTR (mV) AR il br i 28
14 HdRGt

K Excel 20035 AF AT E0 s AL BE A3 #7, &5 R Ux s
TR, Gt R 715K F ANOVA [ Tukey J5 1%,
P<0.05, ZHRE#.

2 ZREH

2.1 LA ARE R gk
2,11 LTE 2 Gk

£1 10 AR EARF CEERBREC T 5712 hihif BBkt
Table1l Changes in viable cell count of 10 Lactobacillus strains
cultured at different ethanol concentrations for 12 h

Wik (g (CFU/mL) )

TR AT e 0% .1 15% i 20% . [
e HBERR 6.224+0.01 1.37£0.13 0.8240.01% 0.29£0.02%*
Fii -+ FLAF 6.07+0.03 1.224+0.24 0.9740.03% 0.38+£0.02%*
T 7.094£0.06 1.36+0.30 0.8940.06%* 0.1240.05%**
WSFFERTR 7234002 1324012 1.03£0.02%  0.2540.04%*
TFEE AT 7244003 1.09£0.02 0.74£0.03* 0.334£0.05%*
T B LT B 6.98+0.01 09140.19 1.1940.04* 0.85+0.08
WERR AL T 6.39+0.04 1.024023 128+0.01* 0.9840.07
REAHEFLAT 6.03£0.03 1.35+0.13 1.2240.01% 0.89£0.02%
KT RN 6.45+0.07 0424022 0.86£0.03%% 0.1840.02%

18 FCLAT B AR A 6124002 1.6340.17  1.0140.06%* 0.3240.05%%*
W 5XA (0% Wi, «2Z7EE (P<0.05) , s+ Z7RE
#E (P<00D) , sxxEREERE (P<0.001) .

S50 I S0 I A I E U S 1k X VR R TR L B L
FUFFBE . R B0 PR BEVERE R 4T H B H 242
Wk, 7E15%. 20% CFFARFR S H T P Hoxs 2R T 52
fE. HRIAA, BITFRIATE. REHATE. BRI
FFT3 PRIEAH L HL A7 MRALIR R, 72 Ff QIR RI > T
IS, Hr IR AN EESEuR 2, "Rt
3 VKRB B 5 HIC SR 52 2R NP2, 8 L3R
B MR RS RAF AEAS, RABUF I LR 32 6E 7 -
212 ZFEREARTE L

T B 52 B2 e 45 301 K LR 52 280 i B
A E R AT . BRI, 7E20% SRR AR 43 %
N, WA E CBERE SR I AF, R4 hE OEN
10% /4, RITFEAFME. REHMAFER, HAE
WRAANA L 1E40% CTEARFA BT, WERR FLAT B8 11
CIEREMRBOR W i, BiR24 WG O R N15% i 4,
Al TREAM B RBEREAME. TRIATERL, FEE
ORI ER A T . LR, 7£20%. 40% 4
REARAR TP HOT , WETR FLAT TR Ae 9% A7 ROF F S REAE iR A
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Haa AL, « 2R RE (P<0.05) , s« ZFRkeE
(P<0.01) , s+ ZRmEREE (P<0.001) . E2. 3[.
E1 20% (A) 7140% (B) ZEHBSE THERERREE
Fig.1  Ethanol degradation ability of 10 strains at 20% (A) and 40% (B)

ethanol concentration
22 fEIREEFLRIAR N AN DB
221 R ARSI E RO SRR
ADHYE 4 1) 5

K2 ENH. BBEAKETADHEE RN E
Table2 ADH activation rates of fermented milks in simulated

gastrointestinal tract
SRR ADH¥UE /%
(DN EEPN =TT B
R 21.40+1.09 24.06+1.01 24.19+1.08
FEib2 26.50+0.45% 31.11+£0.97* 29.13+0.53*
FEim3 31.89+0.28%%  36.87+E1.58%%  33.64%1.90%*

VE: FEMLUAREABERRES . Bt L UAT RO KRR Rl A T2 DARE #iuis Bk
B I AT RERRFLAT RO K IR P BRI DU AR ER B L Bk
FNTFHE . WEIRFATHE N KB EM, HRINERLER. SR,
wZREE (P<0.05) , s« ZHWEE (P<0.01) . FR3[H.

HER2A 5, FRFERA A AT RN RS, A
MBS IBE AR T S ADHBUE R 22 R 3 W2
oA, N RE R AR R EERL (FEf2. FE3) 7R
WE . A 28T 5 ADHEGE R LA INZ 3 FH i &
el (FEm D) BEHERE (P<0.05) , W KEEA

Hh I R AR TR (A AR BERS A AR R ADHIRE 1. R AL
Hh B AR R A I N ADH B 26 1 38 i ORI, 1)
B 2 B AR R IS A b Rt T A 80 AR R R i,
5 2,107 B g R AR 45 A RE s S A R g 5B ADHIE k.

222 fEEREEFLEMRSMEE . BRI T B
HI 2T B RE I IO R

#3  RHE. BBRECEETAHEERET
Table3 Free radical scavenging capacities of fermented milks in
simulated gastrointestinal tract
pmol/mL
i) L BHER Ll
FRABTSHATAME DPPHEME  ABTSHATAME DPPRAME  ABTSHATAME DPPHEME
il 837.55+1.26 12431004 647304452 1321023 LT 3552022
B 1032983265 1350%0.12¢ TAEIS0E 1L29E008F 36387 644E032*
BD 1STAT0E035% 183010055 12372E4128% 16140128 TIO9BEANITE 1126H0.10%

FHFRI TN, AN R B R AL 7= 1) R BE LR
TEPRAMERLE o AT A A AT G B 25 B e 281k
B, (HREE R RS A 1 — L 4R ML AL R o i
B T ABTSPHE + H th 55 Br 26 . DPPH [ H B3 B 2
ZEEREK CABTSHE F T 58 I8 P AU 7RI S5 7K P AL 77
Wi, DPPHALIEH TAHLE B &S A RN E) « H
W, RN CEEREMRE OREEFL (FERR2. FER3) TERLL
B Bl & E a5 ABTSFH 1 H 3t i R it
DPPH [ H 375 BR 66 /7 LEAS % s R i R B L (FEAL D)
AR B R S, T AR A LR AR R A 0 AU AR L R
FIP=AE TR, AT R T R BEFL IV B H R B A
J7P 0 BRI BV I I N B e R R LI PR R T R B
JIRCR R, WHER P ERAAEESR S, K52
REPE MR A A R ALTERILE . BBE I R
MIABTSPFHE + H HIEERRAE S8 (1293.72£4.12)
(729.98421.37) pmol/mL; DPPH [ H3LiE Mg /1L F|
(16.14+0.12) . (11.26%0.10) pumol/mL.

223 AR LG IR K SR A P B IR R

DAEMIE DB R
Cw PR m R

_ =
£ N XX O
S O O O O
T T T T

ZERERE/ (mg/100 mL)

[\e]
S O
T

WL ERMILIN EREA2N EREA3R
2057
E2 MEARNEREIAERRLE D LSBT
Fig.2  Change in blood alcohol concentration of alcohol-drinking rats

at different times after oral administration of fermented milk
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different times after oral administration of fermented milk
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