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ABSTRACT Objective: To identify the triterpenoids in the extracts of ZeXie Decoction (ZXD) prepared using different polar
solvents and investigate their effects on the prevention and treatment of non-alcoholic fatty liver disease (NAFLD). Methods: Different
ZXD extracts were prepared using water and 95% ethanol respectively, and an UPLC-MS/MS method was developed for the qualitative
analysis of the triterpenoids in the two extracts. Then, oleic acid induced lipid accumulation model in HepG2 cells was established to
evaluate the effects of the two extracts on NAFLD. Results: A total of 20 peaks were identified in ZXD, with 14 triterpenoids were
detected in water extract and 16 in 95% ethanol extract. 16-Oxo-alisol A and alisol B 23-acetate were triterpenoids showed the highest
relative content in the two extracts, respectively. Both tested ZXD extracts resulted in a dose-dependent reduction in intracellular lipid
accumulation, with the ethanol extract being superior to the aqueous extract. Conclusions: The differences in the quantities and the
relative contents of triterpenoids in the water and 95% ethanol extracts were observed. Both extracts had potential therapeutic effect on
NAFLD, and the ethanol extract showed stronger activity. These results may be helpful for further research on the effective substance and
pharmacological activity of ZXD.
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1 A: Base peak ion chromatograms of ZXD aqueous extract; B: Base peak ion chromatograms of ZXD ethanol extract
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Fig.2 A: Identification of the triterpenes in ZXD aqueous extract; B: Identification of the triterpenes in ZXD ethanol extract
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Table 1 Characterization of the triterpenes in ZXD water and 95% ethanol extracts by UPLC- MS

Mean Theoretical Fragment Ions Percentage
Peak tr Error Molecular ) . Percentage
) Measured Exact Mass Collected Identification In 95% EE
Number  (min) (ppm) Formula ) i in WE(%)
Mass (Da) (Da) in Positive Mode (%)
487.3409,469.3306,45
16-Oxo-
1 41.61 505.3513 505.3524 -2.1 C3HyOy 1.3199,415.2834, A 1.34 0.60
alisol Al
397.2732,353.2467
529.3519,511.3401,46
9.3304,451.3201, 16-Oxo-alisol A
2 42.00 547.3623 547.3629 -1.2 CyH50; 0.44 0.55
415.2834,397.2744,35  23-actetatel™'”
3.2465
469.3306,451.3208,43
16-Oxo0-11-an-
3.3094,415.2834,
3 42.60 487.3412 487.3418 -1.2 C3H.,Os hydro-alisol A 0.17 0.35
397.2729,353.2470,32 -
9.2092
511.3432,469.3307,45
1.3199,433.3095, Alismaketone-C
4 42.61 529.3516 529.3524 -1.4 CyHiOs 0.17 0.35
415.2837,379.2625,35  23-acetate!'®®
3.2456
453.3354,435.3239,38 .
16,23-Oxido-al-
5 42.99 471.3464 471.3469 -1.0 C3H,O,4 1.2783,363.2679, — 0.36 0.39
isol B
337.2519
469.3311,451.3201,43
6 43.10 487.3411 487.3418 -1.4 C3HxOs 3.3107,415.2836, Alisol Ca 0.17 0.82
397.2728,353.2474
527.3378,509.3287,48
Alisol M
7 43.46 545.3468 545.3473 -0.9 Cy,H4-0; 5.3240,467.3165, 0.13 -
23-acetatel!™l
449.3036,427.2844
469.3323,451.3200,43
3.3105,415.2849, Alisol C
8 43.56 487.3414 487.3418 -0.8 C3HyOs 0.13 -
399.2888,379.2628,35 isomers!'”
3.2477
471.3469,453.3357,43
9 43.59 489.3569 489.3575 -1.1 C3HyOs 5.3267,399.2888, Alisol FU'>* 0.13 --
381.2782,355.2628
527.3360,509.3285,48
Alisol M
10 43.63 545.3463 545.3473 -1.8 Cy,H4-0; 5.3249,467.3149, - 0.07
23-acetatel'*"!
449.3040
453.3357,399.2885,38
11-Deoxy-alisol
11 4498 471.3463 471.3469 -1.2 C3HyO,4 1.2770,355.2639, s 0.29 -
C
339.2686
511.3412,469.3299.,45
1.3197,433.3101, Alisol C
12 45.11 529.3516 529.3524 -1.4 Cy,HyO4 0.38 1.94
415.2841,381.2798,35 23-acetatea
3.2500,297.2130
451.3199,397.2732,35 .
13 45.53 469.3309 469.3312 -0.7 C;H,0, Alisol LU 0.02 0.10
3.2473,335.2368
455.3503,437.3414,38
14 46.17 473.3618 473.3625 -1.6 CyHiO, 3.2941,365.2831, Alisol Ba 0.29 1.48

339.2675
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B3R 1 FEEBHKR 95% BRI =k R &4 UPLC-MS %3
Table 1 Characterization of the triterpenes in ZXD water and 95% ethanol extracts by UPLC- MS

Mean Theoretical Fragment lons Percentage
Peak tr Error Molecular . . Percentage
) Measured Exact Mass Collected Identification In 95% EE
Number  (min) (ppm) Formula ) o in WE(%)
Mass (Da) (Da) in Positive Mode (%)
493.3316,469.3304,45
Alisol L
15 46.30 511.3409 511.3418 -1.8 C;,Hu0, 1.3195,433.3090, - 0.36
23-acetatel'*)

397.2733,379.2631
513.3578,495.3476.,45
3.3363,435.3241, Alisol F

16 47.83 531.3706 531.3680 49 C;,HyO - 0.22
371.2788,355.2628,33  24-actetate!''”
7.2521
495.3447,478.3300,45
17 48.35 513.3571 513.3575 -0.7 C3,Hy0s 3.3355,435.3255, Alisol Ol 0.09 0.45
399.2892

513.3588,495.3468.45

13,17-Epoxy-al-
3.3349,435.3261,

18 49.19 531.3707 531.3680 5.1 C3,HyO4 isol B - 0.24
399.2895,371.2784,36
23-acetate!™
3.2689
437.3417,419.3320,38
3.2945,365.2825, .
19 49.45 455.3511 455.3520 -1.9 CyHy0; Alisol 151 - 4.28
339.2672,321.2590,29
5.2047
497.3618,479.3512,46
9.1566,437.3400,
Alisol B
20 51.47 515.3724 515.3731 -1.2 CuHsOs  419.3293,383.2944,36 - 9.77
23-acetate®
5.2810,357.2791,
339.2675
Note: *Compared with the reference compounds; WE indicated the water extract and 95% EE was 95% ethanol extract;"--" indicated the compounds were
not detected in the extracts.
® ®
L o  +H
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o
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Fig. 3 The proposed fragmentation pathway of alisol L
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Fig.5 Cytotoxicity of ZXD extracts on HepG2 cells
Note: W-H, W-M, W-L indicated the concentrations of the water extract
were 160, 80, 40 pg/mL respectively; E-H, E-M, E-L indicated the
concentrations of the 95% ethanol extract were 160, 80, 40 wg/mL

respectively.
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Fig.6 Effects of ZXD extracts on lipid accumulation in HepG2 cells
Note: W-H, W-M, W-L respectively indicated the concentrations of the
water extract were 160, 80, 40 pg/mL respectively; E-H, E-M,

E-L respectively indicated the concentrations of the 95% ethanol extract
were 160, 80, 40 pg/mL respectively; Compared with
control group #P<0.01; Compared with model group **P<0.01.
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