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[ Abstract | Objective: To verify the promoting gastrointestinal motility activity of Cyperi Rhizoma
volatile oil using semi-solid paste method (in vivo) and MTT assay (in vitro). The chemical components of volatile
oil were analyzed. Method: Stomach and small intestine propulsion rate of residual semi-solid paste of carbon
propelling was used to determine the promoting gastrointestinal motility activity. MTT method was used to
investigate the proliferation rate of small intestine smooth muscle cells in vitro. At the same time GC-MS method was
used to analyze the components of volatile oil. Result: The rate of stomach and small intestine propulsion were
significant differences between high concentration group and control group. Cyperi Rhizoma volatile oil with
different concentration presents certain promoting effect to small intestine smooth muscle cells, and showed some
concentration-response relationship. 17 ingredients were identified, containing a-cyperone, caryophylene oxide,
2 (1H) -naphthalenone,3, 5, 6, 7, 8, 8a-hexahydro-4, 8a-dimethyl-6- ( 1-methylethenyl ), and so on.
Conclusion: This study reveals the material base of Cyperi Rhizoma volatile oil promoting gastrointestinal motility
is mainly terpenoids, which provide reasonable basis for its clinical application and further research and
development.
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M EA P2 bR AT R ha . (R
WEYFREM SRz BF, LRz Em 2 e
RHEAH , b A B B R B AR Y A o
SCHRA 18 7 i B A 02 B W sh /e T A 4
JMAEAR 8 W 3h 3 VR K A= 1 vk 00 F 5 i IR
UL BB RO ST TS 2R A B AR
ey, e AR KR o AT & i a2 1Y
ARG 8 S InR SRR 251 & A e &
TR S o ARSI 2R 7K 78 A2 18 1 4 I B 4
T B B R AR T R B 6 A W T O B
A2 14, 3 TR BB R BRI ~F- i JUL 4 A A AT 14
P ARSI X B R T AE R SME B B B 1 A
TEAESEATIRSE , [F] i SR ) GC-MS™ ok I pli 43 380 47
Bro A5 R0E 8 W sl I e ik 25 W W 58 0T K S it 1
S AR , 4R B IR A e E W 3h 1V F ) ot
filt AR P ML 42 AR
1 #ra
1.1 Y% 6890N GC-5973N MS %I A f i - Jif ji%
AN (22 [ Agilent) ,HD2-BCN-1360B % 4= 49 i v
THER(BRIERKETFHEARIFRARAA),US
AUTOFLOW %! CO, 353746 ( 72 [E Nuaire 2\ ] ), 96
LR F2 M (3£ [ Costar 24 7)), AE31 B {E] & AH
22 U5 (Motic 4 H]) o
L2 2 50 FM26 (i 7R A E =
25 BRA Fl R A, 2000 7 b PR 2 KA AT O A
FE N I FLRL A W) 95 B Cyperus rotundus B T AR
) M Tk (V5 R AR A RS A, it S
090608845) , ¥ & % (& B L F — ), fit =
2002031901) , J& /K & B2 &M ( ok B R =T, 4t =
9606 ) ,DMEM #5575 | Jil 25 11 , 2F 16 28 1 3 (355
[ Gibco 2AH]) , £ Z e WU Z, g (EDTA , Kt 3 i 1k
AR BRA ) KO Atk

K EUEAR /N - WL IR, W VLA S AR
BHE A RAFE

fa e SD K EL, /K5 (200 +20) g, MEME, i Ki%
BB} R 225256 3l i b0 $E 4L B AR IES SCXK (L)
2010-0001, #hPiaFE FaWEN, EH| (20 £2) C,
FHXR B 50% ~60% , BRI IRV R S, H B AROK .

2 HEEER

2.1 FERMARE AR TS0 56 M A ) A OG SR, X
M2 41 50 o, KE 2 PR, B RSB b, 9 %
KGIRFEIR A G 45 Rk B ILA 5 v B
H ¥ BEE b s i 7K 3T 1 4 T A IR 04 2 BE R 4
IEv WA BB Jy 1k . B HEAE T ZZ N E

B RO 29 3 h, I E AR R S R 5 1k
TR WO F %0 T B AR T U 003 2 B K % %
i, B Ih)E BN R ZIE 0 & L S mm &b Ok,
BCE 1 h DR BOE R BT

2.2 REMAENLEE 3 25305 A5

2.2.1 PEREMAMIECH BORWRAERMS g,
T 125 mL ZE @K SR G 0 ImA Wk 8 ¢, ki 4 g,
TER 4 g, WM 1.5 g EFEY A B A AL 150 mL
2y 150 g (21 AR RAR B, A vk AR ¥ 98, T 2 h
Wi o

2.2.2 ERERMIBRORMES Y PSS A, B
10 5 e HEAS o A3l kA A, N T R A (4 2
fi e B B B R R 45 25 i 2.7 mg-kg '), A
R o R (PR TR TR 1%, 4 25
AR 3,9,27 mgekg ) o IR AZ I B AR
VR HESE 6 d, T AR 2GR A & A 25K 20 h, Rk
4525 1 h J5 HE B R IR AW 2.5 mL/ 2,20 min J5 i
F b FE 34 , 37 B0 B0 O B, 4L BT AEa 1,
HE,HEER TR RE®E, KRG E KSWITE
R LB NEY T PR E, A BNk
R =(HAe®m - HE) /4808 x100% %,
Wi 8 M B i SR AT Y e T BB B
/N A B AR o AR S B IE B A TR 2 5 A B A R
THZH ¥ A B o i I HE S s % e S AR . W
*1,

*1 EWNELZHRHSEHZRBEENEAR

Table 1 Cyperi Rhizoma volatile oil of promote the gastric
emptying and bowel movements %
4153 EE 3RS AN 7R STiES
Z=H 66. 26 45.81
A B4 2 T AR i 64.15 44.38
T 51.99" 56.10"
o 70 Ak 52.34" 56.32"
e B i 76 49.23" 69. 12"

S AMLEP<0.05(£2 ),

2.3 MR ot K B T LA A Y 4R T

2.3.1 FHmKmH & K SD KEFEHL R 2 H
ZH NGk (4525 EE 0.25,0.50,1.00 g- L") F
W5 25 T 4E (45 25 W BE 0. 25,0.50,1.00 g-L°") , 4
A5 H, BHMEHSZY 2 WK, BRI 12 h, &Kk
2 mL, %23 do KEIBUIAT 12 h 28R AR K, K ik
HEE 1 h 5, JCrE iR BUIR BRI, & 2 mL PRk
B0 T, #E 30 ming, TR B B0 L, 3000
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remin~ B0 15 min, JG B 40 B 00, A JF A 40
$ 2556 °C,30 min KE AL FLS 0. 22 pm AL
Ve NS PE T, B - 20 CIRAE&

2.3.2 MTTEZ 0K B BoA & A KOk
BRIM KB/ VL4, & PBS i3, H
0.25% Jgi ok (1 i 14 b, A i ks T A |, & 15%
HE G 4 195 7 DMEM 15 55 W e w47 48 J , 1) Bl
B R o AR T RO b Rk, AN R vk R = 4 i
B X 10°/4 A~/ mL g BB EWIE R 1 x 107
A/mL F2 8T 96 LIS SRR, B AL 100 pL(BR2s H i
FALAD) (AR EE IR 2 12 h, Ff 48 B 0 BE 58 4>, =S
FHA AL R IR 5 5 B AR AR ZE ) 25 [ IR
FLCHEIMAtAR ) , A2 253855 L (43 510m AR 7] e i
NS TR N B R T AL 15% S 25k ) A
WS AL, 1637 C,5% CO, ¥ Fe 4 h b 2L 15 57
24 hJ5, &AL R (20 pL(5 g- L")
MTT, 4k e 55 5% 4 h J5 W FL o B3 0, & LA
DMSO 150 pL, FHEF#R IR +E 10 min, {if 55 {5 25 &
SE ATV, E 492 nm b I E Wk ST L 3t
AT R = (Apnu/ Ay —1) x100% o Z52R
T, ARG 525 VA R, B A B4 2 T A ) o
HAN A B E 2% 55 (P <0.05) , U B & B 4% & il
XoF R B/ i V- 1 UL A A 3 A R R R D B 25
F B IR PR HE A0 MO AR TR B, 22—
HHRLFR, WE2,

2.4 GC-MS Z#7

2.4.1 SAHMAGE &M ULTRA-2 3ok 0 & 405
F£(0.20 mm x50 m,0.25 wm) , #EFE R 260 °C 1%

x3I BEMERBULFERS BT

Table 3 Chemical component analysis of Cyperus volatile oil

x2 RBR/NGERNAMREILHERER
Table 2 To investigate proliferation rate of intestinal smooth muscle

cells in rat

a5 S TR A es) A I A R
/g L7} /%
ZH - 0. 631 0. 005 -
e T ok 0.25 0.783 0. 006" 24.09
0. 50 0. 821 +0. 008" 30. 11
1.00 0. 878 0. 008" 39. 14
7B 0.25 0.680 0. 011 7.76
0.50 0.709 =0. 006" 12.36
1.00 0.762 +0. 007" 20.76

WLRIELIE 250 °C, # A A BB 1.0 mL-min ™",
Uik 600 1, EFE R 1wl FHRFE P AR 70 °CL, LU
2 °C-min '"FZE 150 C,FH 6 C -min ' F} £ 240 C,
45 1 min, F 25 °C -min "' F} % 300 C .
2.4.2 ik kM mEAXELEFERLGRR
70 eV, BT IR E 230 °C s R 34. 6 V, 7 HER
2 500, {5128 R 1 388 V., PUMLAF IR 150 °C ,H
Hi G m/z 30 ~ 350, H 38k 4. 45 /s,
2.5 SibF o 45 R SPSS 19.0 Siit F ik
HEAT AR S, IF R A o K B ik AT 5 2543 Fr, L P <0. 05
HERAGITFE L v+ TR,

BT B 42 2 3, 2 2. 2 TR (a3 44 E AT 0 At
FT 5 J5% 8% 18] 28 3 5 ML % 4 4k B RN NIST298, WL
EY275 F i 1 i ] e A6 R 58 0 45 F Ak 7 mi 4, S 88
GE 1T Ry, WL 3,

e oy pER M, STl
/min

1 6.031 B-IR CioHyg 136 B-pinene

2 12. 652 J-WA T K C,oHcO 152 trans-pinocarveol

3 14.712 4V C,oH; 30 154 terpinen-4-ol

4 25.040 11-isopropylidenetricyclo[4.3.1.1(2,5) Jundec- C4H;40 174 11-isopropylidenetricyclo [ 4.3.1.1 (2,5) ]
3-en-10-one undec-3-en-10-one

5 25.718 B-RIE CsH,, 202  B-vatirenene

6 27.353 RN CsH,, 204  y-selinene

7 29.333 isolongifolene 9 ,10-dehydro- CisHy, 202  isolongifolene,9,10-dehydro-

8 31.978 naphthalene, 1, 2, 3,5, 6, 8a-hexahydro4, 7- C;sH,, 204 naphthalene, 1,2,3,5,6,8a-hexahydro4,7-
dimethyl-1-( 1-methylethyl) -, (1S-cis) - dimethyl-1-( 1 -methylethyl) -, (1S-cis) -

9 32.324 4, 4-dimethyl-3-( 3-methylbut-3-enylidene )-2-  C;5H,, 202 4 ,4-dimethyl-3-( 3-methylbut-3-enylidene ) -2-

methylenebicyclo [4. 1. 0] heptane

methylenebicyclo [4. 1. 0 ]heptane
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g 5 &Y 53 F X M, Y4 R
/min

10 32.444 azulene, 1,2,3,4,5,6,7, 8-octahydro-1, 4- C;5H,, 204 azulene,1,2,3,4,5,6,7, 8-octahydro-1, 4-
dimethyl-7-( 1-methylethenyl )-, [ 1S-( la, 4a, dimethyl-7-( 1 -methylethenyl ) -, [ 1S-( la, 4a,
Ta)]- Ta) -

11 34.265 naphthalene,1,2,3,4,4a,5,6,8a-octahydro-4a, C;5Hy, 204 naphthalene,1,2,3,4 ,4a,5,6,8a-octahydro-
8-dimethyl-2-( 1-methylethenyl )-[ 2R-( 2«, 4ac, 4a, 8-dimethyl-2-( 1-methylethenyl ) -[ 2R-( 2«,
8a8) |- dae,8aB) |-

12 35.035 S R T A CsH,,0 220 ( + ) -spathulenol

13 37.760 B AT I CsH,,0 220  caryophylene oxide

14 39.502 6-isopropenyl-4 ,8a-dimethyl-1,2,3,5,6,7,8 ,8a CsH,,0 220 6-isopropenyl-4 , 8a-dimethyl-1,2,3,5,6,7,
octahydro-naphthalen-2-ol 8,8a-octahydro-naphthalen-2-ol

15 39.993 SR -5 - CisHyp,O0 218 isolongifolen-5-one

16 44. 433 -7 [ I C;sH,,0 218 a-cyperone; 7-isopropenyl-1, 4a-dimethyl-4,

4a,5,6,7,8-hexahydro-3H-naphthalen-2-one

17 48. 351 2 (1H) naphthalenone, 3, 5, 6, 7, 8, 8a- C;sH»,O0 218 2 (1H) naphthalenone, 3,5,6,7, 8, 8a-
hexahydro-4 ,8a-dimethyl-6-( 1-methylethenyl) - hexahydro-4 ,8a-dimethyl-6-( 1 -methylethenyl) -

3 iFig [ 3] &Xub#. & MHr 2 B ik st (1], h

BUACHT 8 2 W 7 W44 4 o B A B AR 9 B
5% (I L A IR L T A% A 2 B T, TR
Py B A= AT | B TR AT iR 1 U VR L (X
FLAR 8 W 3h T3 /R T B 4552 1 B W T A B A 41
T o ASBIT SR A P 2 [ (AR B A HH 12 1 A1 240 ff 52
5, 38 5 75 % A W D xR B AR B R /D M
SRE U A B 452 A i B A 2 B W 3 7 9 4 A TR s
SE /I - T UL D B AR Sh 3 B R Ok B LA B
(14 38 2 A, O 22 B — e A ARG 2, 2 Xk H
PR ANE IR o #EAT GC-MS Jp#r, LR 2 o7 B | 4R
AT 25 1T A AEZ280r, BL o IR O 3, 530
TR A T 1 oo 78 IR S i 25 A 4 S 900 A R D
— B, HoAt s o O B AR LA . AT
B T A W% A i KA 42 18 W 3l 1 /R R 2528040 ot
S, o HetE — 25 B A RIAL R IF 7S B9 5 LA, R i
ol R A B 25 fe i 2%

(&% 30k]
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