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Determination of Fructus Cannabis Phytosterol and Its
Dose-response Relationship to Microflora Intestinal

LI Gen-lin' ,LV Ning ;WU Su-hui, LI Han-bing" ,QI Yue-juan
Henan University of Chinese Medicine , Zhengzhou 450046 ,China

Abstract ; This paper firstly offered an effective method of determining Fructus Cannabis phytosterol by gas chromatogra-
phy (GC). The contents of phytosterol of 5/samples.were compared. The results showed that the extraction method of
sample 2 had high yield, simple and low cost. Through this repeatable method,a more accurate result can be got. Then a
study on the dose-response relationship of phytosterol to intestinal microlflora was made. The method of Co-incubation
with human intestinal microflora and phytosterol extract was used to detect the dose responses of the growth of phytosterol
to intestinal microflora. The'results were analyzed by SPSS Statistics 19. 0. In vitro experiment of human intestinal micro-
flora; compared with black control group,as the concentration increased from 0. 08516 mg/mL to 0. 3407 mg/mlL, the
number of E. coli increased obviously (P <0.01). Fructus Cannabis extract can promote the proportion of human intesti-
nal microflora positive bacilli in vitro,and can promote the growth of Bifidobacterium. The results showed that phytosterol
in Fructus Cannabissean promote the growth of probiotics.
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% R G : GC system, A & KA B F1LAS
MES(FID) ., {4% 4 . HP5(30 m x 0. 320 mm,0. 25
pm) o AR A MR :250.°C, FID AR &R
JE:300 °C . SR &, 2 A5 L 30,
350 F125 mIZmin s ORI G, #EAE . A sk fe,
PRI 1 pl, a0t e 521, i847HF[E :30 min
2.1.2 RAAATAE S0 ) B BATE Wb 2R G 2 )

A FR B S HS B bR M 7. 68 mg, B-4 i FE
7.84 mg S B 7. 84 mg, [ 4 mL IECBEE R, 7
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K 2 AR AF B S U BE AR HE LI, AR
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PARER , 43 A5 3) = Fh i BERY PR T R
2.1.3 HLe4 &
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K AR RS L, 28 TR B4R LY 14.7 mg, A
DEE OB, EARR 1.5 mL, [ 0.22 wm §5%
FLUBRE LT 8 A AP, 45 210 9. 8 mg/mL (W FE i
o
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mL AR [] () BALT7 E EAT IR I, SR FE A BRER K, £
AL, 28 TS 21H2 U 30 mg, Jin A D IE 2 b
Vi, A E 3 mL, 0,22 wm (LB R I U8 &2
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PHERAK , A Tl Bk 2R L, 78 T 45 2 $EHUY) 14 mg, Jin A
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JERAAE ) 5 B ER ) 6 oy, A TR S48 T DN L i T
R THRR AR (5 B9 & f 11195 RSD

FREPESEYS B 9. 8 mg/mL 1Y K RRATAE ) 5 B
FEH 530 #E 0.2 4 16 .8 .10 12 h T Il 5 A [m] ik (1]
(e TR AR, AR AR ) (5 B Y B B TR RSD AL

TIRE [ SCR S286 . B 9. 8 mg/mlLL (1) K BRAHEH)
S PR B 45 4% IR 80% . 100% |, 120% A5 7]
MRS, FF11HE RSD {H.
2.2 REFMCHEYSENAEEY
2.2.1 RARIEHR

W g R 55 11 R — U HE L BB RS, TETH
PRAIME TFRE 1 g, inAZ] 100 mL 0.1 M\.PBS Z¢
MR TR A1 A5 2 (H BB (0T M PBS 2% ik
8.00 g NaCl.0.20 g KCl,1.44 g Na,HPO, .0.24 ¢
KH, PO, , il A 800, mLf2li /K, FHELfR I pH =7. 4,
IKER 2 b Ly R R TEIRE 4 °C) . B30
mg K FRAAR Y B, A 2 68 °C L jilE 30 min J5
MR HIE 4 C,FF e

WA RS SRS PRI 1.8 g A AR 3E,
100 mL A7k KB, o 25 IR G AR 2 BT mL
TEK OB, A 9 mL B RE SR IS . 3 mg/
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Table 1  Precision experiments of 3 sterols

s WAL VTR 2 WAL 3 Ve 4 VLS WIS oo )
Sterol Peak area 1 Peak area 2 Peak area 3 Peak area 4 Peak atea 5 Peak area 6 i ¢
S 5 B Campesterol 442.4 458.1 451.6 446.3 467.5 469. 1 2.21
K Stigmasterol 478.9 476.3 468.5 470.1 486.3 460. 1 1.76
B-4+ 8§l B-Sitosterol 424.1 436.9 416.5 427.3 421.9 430.5 1.52
F2 =MEHEBHESHEIR
Table 2 Reproducibility experiments of 3 sterols
i I TAIAR 1 U THTR 2 TR 3 U THI AR 4 TR 5 WETHIFR 6 RSD (%)
Sterol Peak area 1 Peak area 2 Peak area 3 Peak area 4 Peak area 5 Peak area 6 i ¢
S 5§ % Campesterol 435.20 437.30 423.380 428.60 437.30 437.90 1.34
R Stigmasterol 67.60 66.20 67.90 68.30 69.30 68.00 1.49
B-#+ i % B-Sitosterol 2070. 30 2069. 80 2035. 80 2073.30 2083.90 2095.50 0.97
3.2.3 kK 3.2.4 mEwiFE
AP B 2 h A ASE PE R 4, I AR RSD /)y Priferti 7 80% (100% 120% =AU B, T
T2%(%3), FE3 o BEREW]ZITEMEMATEE(FR4)

®3 =MEENREERRE

Table 3  Stability test of 3 sterols

) 3l 66 PEIGG h FL o S I T AR e
i A C I i 8 T B
. Campesterol’ s Stigmasterol ” s . R
Time (h) B-Sitosterol’ s peak area
peak area peak area
0 436.25 67.05 2085.2
2 440.2 67.6 2070.3
4 437.9 68 2095.5
6 450.1 65.1 2088.2
8 445.1 67.8 2076.9
10 433.88 65.4 2069. 4
12 436.3 66.1 2075.2

RSD (% ) 1.3 1.78 0.47
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Table 4 Three samples of sterol recovery test

i Pt EEL AR TR S 5 WA pllig=anliE RSD

Sterol Content in sample (mg) Added amount (mg) Measured quality (mg) Average recovery (% ) (%)

S 5§ 5 Campesterol 0.2127 0.1702 0.3816 99.22 3.17
0.2127 0.2127 0.4304 102.35
0.2127 0.2553 0.4825 105.71

i Stigmasterol 0.0305 0.0244 0.0546 98.50 165
0.0305 0.0305 0.0609 99.28
0.0305 0.0367 0.0678 101. 67

B - {55 B - Sitosterol 1.3489 1.0791 2.4263 9984 2.93
1.3489 1.3489 2.6899 99.41
1.3489 1.6187 3.0446 104. 75

3.3 BmEBE

SR FESD 1 A S B B R 16% , 15%
0,294 mg/g, PRS2 MW BEM A& RN
45.42% 135N 1.5 mg/g, FEAL 3 MY SIS RN
46.76% 135 K 1.4 mg/g, FEAL 4 HY) S BEE B2
N 17.98% #3534 0.28 mg/g, FEdh S HEY) S IE S

W 19.17% (F5), Al WaBESh 2 K5 3 PR S
RELl i AR, 8 22 AR AHRE A 2 (]
BT TR AR, WA SCR FHRE i 2 (948 O vk
(P JORRAT KRR it ) 45 B RY 55 B TR A1 52 55
(K1),

RS TRBRPZMEEZRT S LE R EE2 S L E)

Table 5 The proportion of 3 stérols in different samples and the total proportion of sterols

i st Feah 1 B2 3 K 4 K5
Sterol Sample 1 (%) Sample 2'( % ) Sample 3 (%) Sample 4 (% ) Sample 5 (% )
23§ Campesterol 2.17 6.78 8.77 2.93 3.4
o {5 % Stigmasterol 0.31 0.72 0.66 0 0.38
B-73 {51 i B-Sitosterol 13.76 37.92 37.33 15.06 15.39
%74 Total content 16.25 45.42 46.76 17.98 19.17

3.4 fFHpRIE
3.4.1 BIRIEARAZR

PP [ A R SR A5 S T 1 (1 2) 528 4l
FE, 1. 3626-mg/ml 21 W] B I & H P V% A2 /0 ;0. 08516
~0.3407 mg/mL [N, B 7% BA G380, 45 32 0. 1703
mg/mL F10. 3407 mg/mL XKL 455 7 BB 95
I,
3.4.2 FEZRFEELER

BiRr g AL (&1 3) R FHAE 22 [QY A iRk, R
BRI, 525 (I L, 1. 3626 mg/mL
B L FF R B B R B, 76 0. 08516 ~ 0. 3407
mg/mL B, 5522 BT 1R A B8 B 2 R A 348 i
WZ , XGRS T o pr AL, AbEE R nEk 6,

PRZR I 22085 R (R 6) : 5 M,
1. 3626 mg/mL 2T B/ 4 2% PG BH M B 4l BH 2 T R
(P<0.01),0.08516 ~0.3407 mg/mL 41AT B/ 4 24
IR A 2B (P <0.01), 1M 0. 6813 mg/
mL F10.04258 mg/mL HIF AW 25,

%t 0.08516 ~ 0. 3407 mg/mL 4147 {7 /K 8 4
KBS T, 45 H B R 7E 0. 08516 ~ 0. 3407 mg/ml.
Y0 PN R RTS8 i e
FI(P <0.01,r>0.99)

3.4.3  RURA=AL § BE 2 RHAT W K F M H a4
R

Hos (4 L, 1. 3626 mg/mlL 41 {4 XLIEL AT 1

MCF B 5 FF%,0. 08516 ~0. 3407 mg/mL £ [t WUE;
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respectively

B3 AEREXRCEESNEBEEERANEZRERLER(1000 x )
Fig. 3 The results of Gram stain of different concentrations of Fructus Cannabis sterol extract on human intestinal microflora (1000
x)
a2, b-g FEAZHL VR4 Bk 1. 3626 0. 6813 0. 3407 0. 1703 0. 08516 0. 04258 mg/ml.
Note ;a:blank control group,b-g:administration groups, concentrations were 1.3626,0.6813,0.3407,0. 1703,0. 08516 mg/mL and 0. 04258 mg/mL,

respectively
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Table 6  Analysis of the Gram staining results using SPSS

20531 FFoa BRI FH: B 31 TR
Group Bacilli Cocci Positive bacteria Negative bacteria
25 (44 Blank 159.8 6.5 2.5+1.3 156.5 +4.9 5.8+4.6
1.3626mg/mL 92.0+11.2% * 1.821.5 93.3+12.1%* 1.8£2.8
0.6813mg/mL 160.0 +12.8 1.0=1.4 156.8 =17. 1 4.2 +409
0.3407mg/mL 408.0+7.4" * 4.5+0.6 404.8 £8* * 7.0 £21
0. 1703mg/mL 257.015.2* * 2.8%1.0 259.2+15.8* * 0.5=0.5
0.08516mg/mL 197.8 +8.8* * 3.0+2.4 199.8 +10.2* * 1.0:0.8
0. 04258 mg/mL 135.3+8.0 1.3+0.6 132.0+8.5 4.7+1.2

W H5FEHMANE: " P<0.05," *P<0.01,

Note : Compare with blank control, * P <0.05, " * P <0.01.

FFE MCF {E Rl o B2 T i M R (r >0.99) . i
0.6813 mg/mL 1 0. 04258 mg/mL 2 3% 7 B g %
[=A
F(K4) .

05

25

0 1 2 3 4
W% mg/mL

B4 SRR EEN AR 2K B TR
Fig. 4  Turbidity under different drug concentrations meas-

ured by photoelectric turbidity method
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