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Variation in Contents of Bioactive Components in Ligularia schmidtii (Maxim.) Makino Harvested at

Different Times and Protective Effect of Its Decoction on Gastric Mucosa

ZHAO Yujuan, ZHANG Mengying, LI Qianzhu, LIU Qiao, SHEN Minghao’x<

(College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

Abstract: Wild Ligularia schmidtii (Maxim.) Makino in Changbai Mountain was studied for changes in the contents of total
flavonoids, saponins and polysaccharides and further investigated for its protective effects on gastric mucosa at different
harvest periods. The purpose was to find the optimal growth period of Ligularia schmidtii (Maxim.) Makino for the best
protective effect on gastric mucosa. After ultrasonic-assisted extraction of total flavonoids, alcohol extraction of saponins
and hot water extraction of polysaccharides in Ligularia schmidtii (Maxim.) Makino individually, the contents of these three
substances were determined. Then Ligularia schmidtii (Maxim.) Makino decoction from different harvest times was used
to examine its protective effect on the gastric mucosa of mice. Results showed that Ligularia schmidtii (Maxim.) Makino
harvested in June had good effect on protecting gastric mucosa, especially in late June, by which the percentage inhibition of
alcohol-induced gastric mucosal injury in mice was 48.07%, resulting in a significant increase in superoxide dismutase (SOD)
activity and glutathione (GSH) content as well as a significant decrease in malondialdehyde (MDA) content in mouse gastric
mucosa. The contents of total flavonoids, saponins and polysaccharides in Ligularia schmidtii (Maxim.) Makino at this stage
were at higher levels of 25.5, 15.0 and 198.1 mg/g, respectively.
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Fig.1  Change in total flavonoid content in Ligularia schmidtii (Maxim.)
Makino at different harvest times
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Fig.2  Change in saponin content in Ligularia schmidtii (Maxim.)
Makino at different harvest times
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Fig.3  Change in polysaccharide content in Ligularia schmidtii (Maxim.)

Makino at different harvest times
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Table1l Effect of Ligularia schmidtii (Maxim.) Makino decoction from

different harvest times on the contents of SOD, MDA and GSH in mouse
gastric mucosa (x * s, n =10)

Y5 SODi& 11/ MDA/ GSH% &/
(U/mg pro) (nmol/mg pro)  (nmol/mg pro)
7 N 2 62.93+0.15" 12.0940.45 4.62+0.34°
TS} R 2 52.40+0.38" 37.16£0.65" 2.734+0.19*
sH15H4 53.41+0.68" 22.60+0.54 2.75+0.11°
5H30H 41 53.86+0.68" 18.79+0.59 3.07£0.15"
6 15H4L 53.87+£0.63" 15.58+0.33" 3.2040.09"
6H30H4A 55.01+£0.62 12.35+0.76° 3.35+0.12"
THISH4 54.04+0.54" 17.23+0.12° 3.07£0.05"
7H30H41 54.19+0.81" 24.98+0.89 3.06+£0.02"
8H15H4 53.17+0.73" 27.99+0.24 3.01£0.03"
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Table2  Effect of Ligularia schmidtii (Maxim.) Makino decoction from

different harvest times on the damage index and inibition rate of mouse
gastric mucosa injury (x * s, 7 =10)
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7TH30H A 26.23+0.67° 37.73

8 15H 4. 30.56+0.12° 27.44

HIZR2 PR, 25 T A R R A I 5 R0 5L K U &%
H/NEE R O TR B SRR A LR, WA B R
Tt UL R R A0 I 39T 45 5 5 X e 7K L P S0 B
BRI R —E R, Ko A30H &4
SN B R AR I R AR, N48.07%-

3 9

W, SR N — Rt s, . 18k
B 5 3 B R R AR T TR R 2 A AN
FEEERIPLARAE R, B istm R R th T B R
AR TR T B, KB SRR LR AT R R R A



X L

E6mill=

2015, Vol.36, No.21 267

TR A R HAE B ERE A, HRE A R
PR, SRR IR UL AL, N T S RS B AR
Fel KRR BRAREE A FEELE, JEIFT, GRS
5 BEMBENRPER, 28R A KREH
L. MR SRy, RAmELE—REEEE
b2 SN & L ], SODE S LR A i Bt 484k
VI, HAEFRIERE B, Bk B g g R )
it . AR SODE AT DA B B H B i B 22,
T 71 R i A LR BT A R K i B R R
GSHYE NG BR A H M EIE RIER RS, &M Ks
TIERRT, KUk GSHE &£ D2 i #& ML ADUE RS
K/ANMEZRF K. MDAMENE A BB EY 2
AN g 7 T T T B 1 P R ok SR AR R, nT T A R
PRI A 1 R 2

ARSI I8 o AN [R] SR 478 B30 ) & B B b R R R .
B, BERERSEET TE, HIFRA T AARE
B AR IR i R I I A e g . 45 R,
6 H ) 2 BTR AR (1A A 2 BRI R LR
M, (HARIEARE; 6 H A El6 H K IH:RAH 1 & 4
SEENT/NE B R R AR B R, e H30 H K4
1 5L 5 X 0K CBEFT SN BB IS4 15 0 o 20k B
48.07%, TiZ KM P GREE P HREEY R, 2
TR Z RS EARR AR, 30 825.5.
15.0. 198.1 mg/g; 7R LAJE K4l 1 & 4 2 5 5% H 2
M ER P R5 REH 55 . IX AT e B TR B B AR E
HEThee R & & T, ZEan TRE, SEEaE
EARY E BRI AE SR ET . ST AN [F KAk A
SE LI RER T B ARNES, DR A FER
T4 15 1A A B B K RO /N BR 1 B R T LR LA AR AR
(YRR R I, /I B 0 R4 F ER BB B i LA SR
W, AR REIESEMEN T2 RS =
R WY& B E, XM — 2 T2 R U I B 2%
VIR R T R B FRRYEA . BT & B AR AL
SRR, R UMY A IME, A R
W,

4 & ®

ARSI 56 DA ot X B AR A A AR D OB
X AN [F SR AR N S 00 5 B 3R TR SR 2R . R B
Yol & St AT T, JRWETT T AN RER AR I I & A 5t
Fx ST EUN BE RS R I ZE R . 4
REW: HMRMMGHEETAE R HE R BRY
Ko Hrb, fE6 A THERM G EE B F B AR HOR
U, X CREPTEUN B R4 40 1 A8 $148.07 %,

fili/N B B R SODYE I MIGSHE & & 2 14 i, MDA
R AR T SRR E P IR 2
TRV RS BB, 730 825.5.
15.0. 198.1 mg/g.

Sk -

[1] AR 8, AT, Tk, d K A B AL M. dbat: R E L
Hiftt, 2003: 181-182

[21 ki, RESL KR, 5 SEE A TR, T E
FA TR, 2003, 22(2): 4-7.

[3]1  FhEIZE. IO BRI M. IR AR AL ALK 2 AR AL,
2006: 928-929.

[4]  HAR, EEBEE, & KOLSHETE S A H A FOGIE R
TERFIEI]. SR AR R 2240 FARRIARR, 2011, 31(9): 49-54.

[51  Espify, R, OREE, 55 KA WL4AFEE AL D). 2HR
MR, 2010(34): 19431-19432.

[6]  ZEURiE, Z2ut, TR, 55, AR SRAH I ST 2 D€ Dh Ry 1) £
AR AL A S PR BT ST 10]. B RRE, 2014, 35(7): 238-242. doi:
10.7506/spkx1002-6630-201407047.

[7]  RBRBE, 20, B 6 PR A S TR T 2R A ).
SOMAOL AL, 2010(10): 188-189

[8]  Erliy, &, WL, 5. AT SO IR Z]. otk
565=E, 2013, 30(4): 1792-1795.

[91  Wied, TREESS, XIF55F. =L = Lo H s maith 1.2
BETEON. L P EE R 2241k, 2006, 37(6): 613-615.

[10]  Bedt/e, BRES, &HF, 5 G KE S 5 R Z M5 ). R
fr 5k Tk, 2008, 15(3): 15-17.

[11] w22, R, kL, &5 RS SEE K IE v 2 B 1) 0 a4 K B
H EHEEE PR TE[I]. R RO AR EARREERR, 2008, 16(4):
341-345.

[12] B8R, MBEE. WA T2 L B0 2 B3R I, &R RHE,
2006, 31(8): 124-127.

[13] FRANZ G. Polysaccharides in pharmacy: current applications and
future concepts[J]. Planta Medica, 1989, 55(6): 493-497.

[14]  AROGIK, GO, FRIGRGR, S5, B ER- AR e Wk i ok 5 40 N (0]
T ARHE, 2005, 26(8): 342-346

[15]  ZE30U0k. HOHS BRI A JE 5t I (0], MBI BOR 2 2
i, 2009, 22(3): 133-135.

[16]  F T, TLWTs. T2 SR /N BR TR 55 R e i e 15 R A 00 Pk 52
PR RIRIR ). 75222578, 2009(2): 143-145

[17] GUTH P H, AURES D, PAULSEN G. Topical aspirin plus HCI gastric
lesions in the rat[J]. Gastroenterology, 1979, 76(1): 88-93.

[18]  ALKTH, JRATHeE, mkEe, & 2 H a0 BRI ORa 1E 1
TEZSSHEICN. ZR B2 B 24T, 2006, 27(5): 431-433.

[19] VLW, REAEHE, B, 55, i R 22 S B sie 1 75 R0 IR0 0 i £
PR R ILHLHIT]. T B2, 2009(7): 1117-1119.

[20] LUO Yumin, QIN Zhen, HONG Zhen, et al. Astragaloside IV protects
against ischemic brain injury in a murine model of transient focal
ischemia[J]. Neuroscience Letters, 2004, 363(3): 218-223.

[21] WANG Yanping, LI Xiaoyu, SONG Chunqing, et al. Effect of
astragaloside IV on T, B lymphocyte proliferation and peritoneal
macrophage function in mice[J]. Acta Pharmacologica Sinica, 2002,
23(3): 263-266.

[22] KWIECIEN S, BRZOZOWSKI T, KONTUREK S J. Effects of
reactive oxygen species action on gastric mucosa in various models
of mucosal injury[J]. Journal of Physiology and Pharmacology, 2002,
53(1): 39-50.



