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Infrared Spectroscopy Analysis and Pharmacological Activity of
Ethanol Extracts of Wild and Cultivated Swertia mussotii Franch

YANG Hong=ia '* LI Cen' > GAO Tinging' > GENG Lu<ing' >* WEI Lixin ' > DU Yu-hi '*
" Northwest Institute of Plateau Biology Chinese Academy of Sciences Qinghai key laboratory
of Tibetan Medicine Pharmacology and Safety Evaluation;”Key
Laboratory of Tibetan Medicine Research Chinese Academy of Sciences Xining 810008 China;
* University of Chinese Academy of Sciences Beijing 100049 China

Abstract: To compare the ingredient and pharmacological activity of ethanol extracts of wild and cultivated Swertia mus—
sotii Franch. The method of HPLC and infrared spectroscopy was used to compare the ingredient of exiracts of wild and
cultivated S. mussotii Franch; liver injury model induced by CCl, in mice acetic acid-induced writhing experiment and
normal mouse were used to compare the hepatoprotective function abirritation and peristaltic inhibition of the extracts.
The total content of swertiamarin gentiopicrin and mangiferin of wild and cultivated S. mussotii Franch were 3. 949%
and 4.539% respectively; Infrared spectroscopy of ethanol extracts had no obvious difference while two-dimensional cor—
relation spectroscopy (2D-COS) of them had evident difference. The pharmacological experiments results proved their
hepatoprotective function abirritation and peristaltic inhibition while the enhancement pharmacological activity of culti—
vated sample with the increasing of dosage was more obvious when it compared with that of wild sample.
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1
Table 1  Extraction yield of wild and cultivated S. mussotit F. with ethanol and content of targeted constitutes
Content of targeted constitutents ( %)
75%
e .
Extraction yield ( %) Total content ( %)
Swertiamarin Gentiopicrin Mangiferin
Wild S. mussotii 27.4 0.365 2.974 0.610 3.949
Cultivated S. mussotii 36.2 0.448 3.323 0.768 4.539
3.2 B %
- B OOE
LA AR
3.2.1
g
21 £
() =
(2853 em™) .
. 4000 3500 3000 2500 2000 1500 1000 500
Wave number(cm™)
3.2.2
1 (a).
(b)« () (d)
o 1200 ~ 900 cm®
750, Fig. 1  Infrared spectra of wild S. mussotit ethanol extract
0
(a) cultivated S. mussotii ethanol extract ( b) wild
° S. mussotii (¢) and cultivated S. mussotii ( d)
2
Table 2 The main absorption peaks and attribution of S. mussotii and its extracts
Wave number ( cm™)
X — ) Vibration 0
Wild Cultivated Wild Cultivated Group model Attribution
sample sample ’
sample sample
extract extract
2924 2924 2926 2926 -CH,
2853 2853 - - -CH,
— - 1739 1738 C=0
1703 1703 - - C=0
— - 1641 1641 C=0
1610 1610 1612 1612 C—C
1460 1460 - - -CH; )
1423 1417 1425 1425 C-O0 ()
1376 1376 1375 1376 CH;4
— - 1332 1325 0-H
1278 1277 1263 1263 C-0 C-OH
— - 1247 1247 C-O( H)
1208 1208 - - C-0 C-OH
1076 1076 - - C-O0 C-OH
1046 1046 1052 1055 ()
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Table 3 Autopeaks of ethanol extracts of wild and cultivated S. mussotii in region of 1200-900 cm™

Sample

Automatic peak (em™)

Wild sample extract

Cultivated sample extract

927 989 1020 1079 1179

931 986 1069 1149
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Fig. 2 2DHR spectra of 75% ethanol extracts of wild S. mussotii (a) and cultivated S. mussotii ( b) in the region 1200900

75%
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TBA

1200

(1200 ~900 ¢cm™)

Fig. 3 2DHR spectra of wild S. mussotii (a) and cultivated S. mussotii (b) in the region 1200900 c¢m™
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4 (1200 ~900 c¢m™)
Table 4  Autopeaks of wild and cultivated S. mussotii in region of 1200900 c¢m™

Sample Automatic peak cm?
Wild S. mussotii 948 976 1068 1098 1138 1192
Cultivated S. mussotii 948 976 1001 1148
(P<0.01);
(P <0.01): NO
(P <0.01) (P <
0. 05)
5. 3.5
3.4
7
6 o
(P<
0.01) ;
o ( P
5 (x+ s n=10)
Table 5 The hepatoprotective effects of ethanol extract of wild and cultivated S. mussotii (; + s n=10)
Group Dose ALT( U/L) AST(U/L)  TBIL( wmol/L)  TBA( wmol/L)
- 42.40 = 145.10 = 2.17 + 3.09 +
Control distilled water 1 36 5 09 0.33 0.73
1456.87 + 821.30 = 3.34 + 4.61 =
CCl CCl, Model 0.01 mL/k
) e e 106.32* 71.30% 1.04% 1.08%
Positi 0.10 g/kg( Bifendate) + 955.12 = 216.88 + 3.04 + 7.51
ositive 0.01 mL/kg( CCl,) 130.47% % % 40.89% * * 0.82% 1.69% % *
. 1016.62 + 647.33 3.23 + 6.02 =
Wild. 125 fke + 0-00 mLAe(CCL) g Ggms s 4y ggms o0 1.04% 1. 64% % *
. 991.57 = 556.42 + 2.88 + 5.42
Wil 230 glke + 0-00mLAG(CCL) gy pgmas 5g 3qmxsnn 0.83* 1.01% %
. . 794.00 = 449.71 + 2.39 5.25
Wild-H 5.00 g/kg + 0.00mL/ke(COL) "5 o TE e s s
. . 1214.57 + 681.22 + 2.31 5.42
Cultivate-L. 1.25 g/kg + 0.01 mL/kg( (;Cl4) 116‘72##* 69.69”* AA 0.65A& 1‘09“#* A
. . 769.05 = 529.42 = 2.15+ 3.99 +
Cultivate-M 2.50 g/kg + 0.01 mL/kg( (,.C]4) 80‘72##**AA&& 40,84##**AA 0‘85**AA&& 0.72#AA&‘&
. . 198.00 = 224.22 + 1.83 3.79 =
Cultivate-H 5.00 g/kg + 0.01 mL/kg( C(,]4) 29_58”**AA&& 13.39#**&& O.Sﬁ“**AA&& O,61AA&&

*

#P<0.05 " P<0.01;

¢ P<0.05 4 P<0.01.
Note: Compared with control group * P <0.05 * P <0.01; Compared with model group * P <0. 05
group 2P <0.05 24P <0.01; Compared with low dose group of wild S. mussotii ¢ P <0.05 ¢ P <0.01.

P<0.05 ** P<0.01; AP<0.05 24P <0.01;

* %

P <0.01; Compared with positive control
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6 (x+ s n=10)

Table 6  Effect of ethanol extract of wild and cultivated S. mussotii on acetic acid induced pain of mice( X+ sn= 10)

Serum biochemical indices

Group Dose nu;[‘nv;:rtzng) G , E2
! PGE L
2 pe/mL) NO(umol/L) o\ 3 (/) INOS( U/ml)
Contrel B B 97.48 + 1.83 + 30.83 + 20.82 +
oo 12.03 0.67 11.43 7.91
52.68 + 149.89 + 2.71 + 53.47 + 42.01 =
1.0% AcOH  Model 10 mL/kg 10.78 11.33% 0. 37% 3 1 2 26
67 + 125.57 + 2.48 + 40.91 = 25.85 +
Positive  0.20 g/kg + 10 mL/kg (1.0% AcOH) 3?4621+ ) 72,,; o1 . 45: 5 86*:
. 33.00 = 121.74 = 2.28 + 45.63 + 28.28 +
Wild. 0.50 g/kg + 10 mL/kg (1.0% AcOH) 6.8 13.26" 0.31%* 6.05" 1875 %
, 29.45 + 117.38 + 2.19 + 46.34 + 28.40 +
WildM 1,00 g/kg + 10 mL/kg (1.0% AcOH) " . 10.00%%  0.80%*an e 2 0"
, 25.63 + 107.35 + 1.89 + 35.76 « 24.81 +
Wild-H 2.00 g/kg + 10 mL/kg (1.0% AcOH) 5 15**A .62 *h  .57*rAL 9,85 % * 3 4%
28+ 130.77 + 2.46 + 28+ 30.87 +
Cultivated.  0.50 g/kg + 10 mL/kg (1.0% AcOH) 374 2386+ S o5t 0 ogh 394 2687+ 0t
30.08 = 121.54 + 2.21 + 41.24 + 27.63 +
CultivateM 100 g/kg + 10 mL/kg (1.0% AcOH) 78; . 67; | 02H+M 5 86; ; 52;
, 23.56 + 115.21 + 2.00 + 36.26 + 23.66 +
Cultivate-H  2.00 g/kg + 10 mL/kg (1.0% AcOH) 3 g7%*b 4305 0.33% %60 435 4.86%*
#P<0.05 " P<0.01; " P<0.05 ** P<0.01; £P<0.05 24P <0.01,

Note: Compared with control group * P <0.05 * P <0.01; Compared with model group * P <0.05 ** P <0.01; Compared with positive control
group 2P <0.05 24P <0.01.

<0.05); (P<0.01)
(P <0.05) .
7 (x+ s n=10)

Table 7 Effect of ethanol extract of wild and cultivated S. mussotii on normal mouse intestine propulsive function( X+ sn= 10)

Group Dose Small intestinal propulsion rates ( %)
10 % ink Control 20.00 mL/kg 54.39 £3.23
Atropine positive 10.00 mL/kg 29.78 +5.01%
wildL, 1.25 g/kg 30.12 £3.92%
wild-M 2.50 g/kg 23.11 +6.75%
wild-H 5.00 g/kg 20.78 £5.21%* 4
cultivate. 1.25 g/kg 31.71 £9.32%
cultivate-M 2.50 g/kg 25.83 £5.59* 4
cultivate-H 5.00 g/kg 19.78 +3.87#** 4k

: #P<0.05 ™ P<0.01; " P<0.05 **P<0.01; 2P<0.05 24P <0.01.
Note: Compared with control group * P <0.05 * P <0.01; Compared with positive control group * P <0.05 % % P <0.01; Compared with low dose
group of wild S. mussotii group “P <0.05 24P <0.01.
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