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Component Analysis of Petroleum Ether Extract from Ferula lehmannii Boiss and Evaluation of Its Protective Effect

on Gastric Mucosal Injury

ZHONG Chaoyi'?, TIAN Honglei**, ZHAN Ping”*, WANG Peng'?, ZHOU Wenjie'?
(1. College of Food, Shihezi University, Shihezi ~ 832000, China;
2. College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi’an 710119, China)

Abstract: Purpose: The present study aimed to characterize the chemical profile of petroleum ether extract from Ferula
lehmannii Boiss and evaluate its gastroprotective activity, so as to provide an experimental basisfor the development of
functional foods with antioxidant activity and gastric mucosal protection. Methods: The gastroprotective activity of Ferula
lehmannii Boiss was investigated using an animal model of gastric ulcer induced by acetic acid. Totally 60 rats were divided
into normal, model, ranitidine (positive control, at 0.03 g/kg), and high, medium and low-dose petroleum ether extract groups
(1.0, 0.2 and 0.04 g/kg m,). The components of the extract were analyzed by gas-phase chromatography-mass spectrometry
(GC-MS). The administration lasted for 2 weeks. At the end of the experimental period, all rats were sacrificed to collect
stomach samples for evaluation of antioxidant indexes including superoxide dismutase (SOD) activity and malondialdehyde
(MDA) level, and protective factors of gastric mucosa such as prostaglandin E, (PGE,) and nitric oxide (NO). The change in
gastric mucosal injury area was considered to evaluate the protective effect of the extract against gastric mucosal injury, and
the percentage of injury inhibition was calculated. Results: Totally 25 compounds were identified from the extract, including
terpenoids (49.47%) and sulphur-containing compounds (24.01%). The petroleum ether extract significantly attenuated
gastric mucosal damage and reduced lesion area by 7.68 to 13.10 mm’ on average compared with other experimental groups.

Compared with the model group, the extract at the high dose gave the maximum percentage of injury inhibition of 31.84%,
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increased SOD activity by 37.27%, decreased MDA level by 32.51%, and augmented the contents of PEG, and NO by
22.41% and 28.13%. Conclusion: The petroleum ether extract from Ferula lehmannii Boiss can exert protective effect against
chronic gastric mucosal injury, and the mechanism may be associated with the enhancement of antioxidant capacity.

Keywords: extract from Ferula lehmannii Boiss; gas chromatography-mass spectrometry; component analysis; gastric
mucosal injury; antioxidant activity
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Fig. 1  Total ion current chromatography of the petroleum ether extract

from Ferula lehmannii Boiss
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Table1l Chemical composition of the petroleum ether extract from
Ferula lehmannii Boiss

75 [ SEE/EA S RIOFHAE  RURMEE A&
1 (E)-2-CWJf5-1-B% 861 868 0.92+0.03
2 T S 969 972 1.88+0.10
3 1B 1 004 1001 1.14+0.02
4 B 1045 1049 1.1640.04
5 (E)-2- ) 1061 1063 0.56+0.02
6 3-H-2-ZE 1097 1101 1.49+0.16
7 B IR A 1104 1109 6.59+1.02
8 A-fAA A 1167 1166 1.4440.05
9 (DAPT PR 1168 1170 7.52+1.11
10 FEACRE 1220 1226 2.16+1.01
T T%@? R 1250 1255 3.73+0.09
12 S 2,05 F BT B AT 1313 1315 1.9840.17
13 M- (Eﬁﬁ%ﬁ}?‘jg) 2HEE s 1426 10.88+221
14 TR 1428 1428 3.55+1.21
15 i 1487 1 490 2.26+0.22
16 WA 1546 1549 4.17+0.41
17 PEAE AL 1 560 1565 8.70+2.16
18 VERURE=RE& ] 1561 1561 6.39+1.05
19 pegely NIE 1599 1599 3.26+0.12
20 SACA T2 1607 1600 1.7740.10
21 Faem i 1625 1630 4.66+1.91
22 FLFARE 1634 1 640 0.87+0.01
23 TUF BT 1639 1646 3.604+0.32
24 G 1 695 1 695 2.31+0.10
25 L2-HA 75 1704 1708 3.224+0.73

AR 10.19

(EEEEN 39.28

EHAEY 24.01

oAt 12.73

J=5-—+ 86.21
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Table2 Body mass of rats (n = 8)

45 IR R g Qb R R g
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B4 205.33+13.32 299.57+13.22

{&FEH 208.19+15.74 303.19+18.20
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Fig.2  Influence of the petroleum ether extract from Ferula lehmannii

Boiss on gastric mucosal injury area and injury inhibition percentage
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Fig.3  Microscopic observation of stomach tissues of rats
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Table3 Effect of the petroleum ether extract from Ferula lehmannii
Boiss on biochemical indexes of gastric tissue in rats (n = 8)

i) SODif 71/ MDA &/ PGE,imikiE/ NO# &/
(U/mg pro) (nmol/mg pro)  (pg/mL pro) (pmol/g pro)
A 201242482117 435+042%%  284.56127.38%  16.111+2.26%
R 130.53+10.54 8.12+1.61 203.15+14.12 8.714+0.77
FAPE4] 185.15+13.82%  54241.04%  265.71+25.80%  13.63%2.05

fIGAIEA 137.894+12.25 7.36+1.29 216.48419.83 9.64+1.53
hFEA 152.53+14.95 6.41£1.17 237.22422.03 10.39+1.86
EAIEAL 179.18+16.51%  548+0.84%  248.67+23.10  11.16+1.44

e SHAAHE, . ZREFE (P<0.05) ;
* (P<0.0D) .

WRIFTR, SEAHME, 2851 E 355
15 KB H A4 SODTE 71 FRR MDA 71 £t
AL, &AEAhSoDE R EIN3T.27%
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MoAEL, A EHAMDASEW D 732.51%
(P<0.05) , FHMEHRD 1733.25%. F. KFEHX
PN FRAR IS I RAEBNH E R AR E . U 7
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TR, CREEKRE S E A4 PGEA
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mE, fEm 7 BRI PEIRE ). N T EE— D
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s 22 51 B

mfhE B BEENIE, RHPCAEME T EEN
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Fig. 4  Principal component analysis plots of chemical composition and

biochemical indexes
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