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Abstract: Liquor is an alcoholic beverage that closely associated with human recreation. However,
excessive long-term liquor consumption induces lipid accumulation in liver, and leads to alcoholic liver
diseases such as fatty liver disease. In the current study, in order to investigate in principle the potential
effects of the volatile flavor substance in liquor on liver lipid levels, the authors utilized an AML12 cell-

based liver steatotic model to investigate the effects of three strong-flavor liquor from Sichuan province and
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ethanol on cellular lipid levels. The volatile components of the three kinds of liquor were also analyzed by
HS-SPME-GC-MS and compared using statistical method to analyze the differences in amount. The results
show liquor B treatment subgroup (final ethanol concentration of 0.5%) demonstrated significant lower
intracellular lipid level than the control group, pure ethanol treatment group (final ethanol concentration
of 0.5%) and liquor A treatment subgroup (final ethanol concentration of 0.5%). Statistical analysis of the main
flavor substances in liquor A and B show the combining differences in amount of two or more main flavor
substances (may also involved main non-volatile substance) may have contributed to the significant difference in
cellular lipids levels. In the future studies, it’s needed to test the effects on intracellular lipid level of the main
flavor substance that are different in amount individually and in combination, and the cellular signalling pathways
affected. GC-MS and statistical analysis of the main non-valitile substance is also needed.
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BT R0 B 24 5 T 25 [ Sigma Aldrich A%, S236 Kl 2585 7K.

R A3 T B FH A (GC-MS 35X 14X 6890N-5975B inert XL EI/CI MSD) , 2 [ Agilent A wl; 1F 55
— & B 5% (Revolve G176), ZEE Echo 2.
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Agilent J& W DB-WAX A3 H: (122-7062) , K 60 m, W 250 pm, BEJEE 0.25 pm. FHER
P oRIEEE 38 °C. KA1 C/min FHRZE 60 C, ££%F 2 min; LA 3 C/min FHRZE 70 C, ££%F 2 min; VU
4 °C/minFHE ZE 105 C, FFF 2 min; DL 4 C/min FHEZE 180 C, ££%F 1 min; Ph 6 °C/min FHE = 230 °C,
55 2 min. VAL IR 250 °Cs #X He, HERTE 15. 92 psis #HA W 1 mL/min, PEEEHR 1 pL; R0
HERE.
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ST 34.6 p AL fFIEEREE 1470 V., JEFE TR 230 C . HAREIEH 20~550 amu. #FLER 3 min,
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S HIE (o £ ) ME N S 6 25 5. X b 45 4b B 20 2 6] 40 B B B /K OF 22 %8 One way ANOVA, #4241
1% H1 0. 5 % 30 2H 2 [v] 40 i Jig 5t /K SF- 22 S I SUR Students” T test. FII A Fl B 22 ] KUK $) 5t 2% 4 I 3L
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X1 BEASBHIZEERMRKYRENRE (EEARE 1%RUL)NES

AR ) 5 FE A/ % HiE B/ % pH
TN i 2.57 0.73 <0. 001
iE T 3.02 1. 00 <<0. 001
S 3.04 0. 99 <<0. 001
LR TR 20. 14 27.52 >0.05
T 2T 1. 39 2.91 >0.05
R 2B 1.12 0.55 >0.05
iEC R 2T 23. 94 24.78 >0.05
AW 2 11. 16 8. 65 >0.05
H iR 2,15 1. 80 0 <0. 05
1 1.15 1.52 >0.05
N7 6.02 6.29 >>0.05
T 1. 20 1. 38 =0. 05
R 12.72 14. 97 =>0.05
V%L 2.38 3.47 =>0.05

WA GRRY T 4 - -1 B RAE RN A S B AL, PFREMRAEAN AL CHhAak
AR SEER SR B A C A G

3 i
AT 5T e BT AN A [ 30) B 4l PR A BRI 2 A0 0 A 5 C S 4 B9 4R K S S 0 IR A 2 S SR I

SRS I B 0,500 RS ) 2 21 A 20 B B T K 7 2 4% AL P iR AR . HL 2 N T IR 4 (p <Z0. 05) Al
0. 5 Y0 ZEIKE W41 (p<<0. 05) , XARA W] AE S B I B A AR RS 40 4335 By s FHI BCR 0.5 26 T09RS) 20 19
20 MR 0K P B AR T O AR 0.5 0 R W4 (p<<0. 05) , i — 25 3¢ B 5 41 A 3 /K - 119 22 5 mT BB 2
FH B A5 A T 22 5 AR IORS B 8 y. XSEE I A 5 T B b R R KR B B, 22 A
Ge it 3 SCHY KUK B AR O W B2 AR I A R 2 T S B A X R SR SN LR AR IEC R LT .
FLROHE . CRMC R (GLIR CBRERIMDZE R B A B T A, HEF LG xR
H B A5 A K40 IR SRS 52 00 1Y) 22 57 AT BE AN 2 i 5 — oA o ok B A 2 e ) XU ) JBi s A2, 1 T
S FH PR R LA A XU g S G [ A P e i, R vt T 5 A AR N R A s 8 Al 4 R R W

LR . U B AT C AR BE A A 2 5 B BRSO R B A 104 AR E 0. 5 06 FLIS K P AR Y
B, JLHIE AW B, B8 BKEREARA G it 27 8 L (p<<0. 05) , X R W], RS A B X 20 i g ot 7K F 7 76 52 ).

AHIETE A (52 7 2 AR I T 1 A A 0 i AR T Y T S T RE R L T AR AR I ZK AL
TR T I B 7 I A 0 SRR R R T AR A1 L R A — 2R el T AR R RVER A T B 1 A T RS A M
g BEE0 o I E TR T 30 6 B RS AR IR P i U T AR L PR RIE TS o S R A i I I ) 5 o
Lo AR R+ o3 b B

4 Zig
TIT- 24 M 659 B 55 X305 0 HL NG T K - 15 A A it B SR 9610 AR g i R T AML L2 JiT 200 J 10 g e 5% 4

BEARIYILARGE T 3 A [ e 7 B 078 00 BT 400 9 g /K P OS2 00, 452581 7S EI B O JEF 40 A J5i /K - 19
R AT BE I PR L T2 S S KUK ) B 21 45 (] Rt A 5 e 52 50 v 9 IR 4 R MR B0 i . R R B BF
FE— 75 Tk — 25 W 1K 2 2 XU 49y J5i B g 2L X0 200 B R B K P B8R L, R LR T Y 2R B A QO B AR s )
— 75 W] GC-MS R AG I 5 bE A5 Al #4 J%  IRUk 9y Jot.



62 HHIFERFFROE AT http://xbbjb. swu. edu. cn %47 %

S E

(1] M. WRAN. AR, 2%, P AR IERAE I 22 43 [T, BUlRHL . 2013, 229(7): 109-112.

(2] #hEE. B (M) deat. e ol pat, 2019.

(3] him, W3Ok, REE. S5, KUBRER S i) 0 s 2R AT 52 /9 8 ()], BRI RHY . 2012, 211 (1) . 17-23.

(4] Em. P EAPSCRST AR [T fih Tk RHL, 2017, 38(5): 14-15

(5] i, ek, Bm M, S B2l d =5 o b m e [T]. BRISRHE . 2013, 231(9): 1-6.

[6] FANGC, DU H, ZHENG X J, et al. Solid-State Fermented Chinese Alcoholic Beverage (Baijiu) and Ethanol Resulted in
Distinct Metabolic and Microbiome Responses [J]. The FASEB Journal, 2019, 33(6): 7274-7288.

(7] ®ui, XA, XUREW). 9635 8 0 b i vk o o p s D10, it 5 REET O, 2019, 45(23) : 84-89.

(81 waafl. ¥ kot. #JE. AWM EZAYE LD RER T IT et [J]. &b Tk BHE . 2016, 37(15): 375-379.

[9] YAO HR. LIUJ, PLUMERI D. et al. Lipotoxicity in HepG2 Cells Triggered by Free Fatty Acids [J]. American Jour-
nal of Translational Research, 2011, 3(3): 284-291.

[10] MORAVCOVA A, CERVINKOVA Z, KUCERA O, et al. The Effect of Oleic and Palmitic Acid on Induction of Steato-
sis and Cytotoxicity on Rat Hepatocytes in Primary Culture [J]. Physiological Research, 2015, 64(suppl 5): 627-636.

[11] LIX L, WANG R, ZHOU N, et al. Quercetin Improves Insulin Resistance and Hepatic Lipid Accumulation in Vitro in
a NAFLD Cell Model [J]. Biomedical Reports, 2013, 1(1): 71-76.

[12] WU X D, ZHANG L Y, GURLEY E, et al. Prevention of Free Fatty Acid-Induced Hepatic Lipotoxicity by 18p-Glycyr-
rhetinic Acid through Lysosomal and Mitochondrial Pathways [J]. Hepatology, 2008, 47(6): 1905-1915.

[13] GLUCHOWSKI N L, BECUWE M, WALTHER T C, et al. Lipid Droplets and Liver Disease: From Basic Biology to
Clinical Implications [J]. Nat Rev Gastroenterol Hepatol, 2017, 14(6): 343-355.

[14] TESCHKE R. Alcoholic Liver Disease: Current Mechanistic Aspects with Focus on Their Clinical Relevance [ J]. Bio-
medicines, 2019, 7(3): 68-79.

[15] BYRNE C D, TARGHER G. NAFLD: a Multisystem Disease [ J]. Journal of Hepatology, 2015, 62(1): S47-S64.

[16] YOUNOSSI Z, ANSTEE Q M, MARIETTI M, et al. Global Burden of NAFLD and NASH: Trends, Predictions, Risk
Factors and Prevention [J]. Nature Reviews Gastroenterology & Hepatology, 2018, 15(1): 11-20.

[17] WANG F S, FAN J G, ZHANG Z, et al. The Global Burden of Liver Disease: The Major Impact of China [J]. Hepatol-
ogys 2014, 60(6): 2099-2108

(18] ZRRSK. ZERKME, &F M. AR 1R X CCL B BUI 845 /8 BUBP IR R 6 [T, 74 B U R 2 2 4l CA SR B2 O

2021, 46(5): 38-43.

REHKE AR



