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Study on extraction technology and pharmacodynamics of laxation
effective parts of Cistanche salsa
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ABSTRACT: Objective To investigate optimum extraction process and pharmacodynamics of laxation effective
parts of Cistanche salsa. Methods Content of dulcitol and the extract yield as parameters, single factor screening and
orthogonal experiments were used to optimize the optimum extraction process. Constipation mice model was established
by oral administration with diphenoxylate, the intestine motor and laxation experiments were used to investigate laxation
pharmacodynamics of the extract. Results The optimum extraction process of C. salsa laxative extract were as
follows: ethanol concentration was 40%, material liquid ratio was 1:16 (g/mL), ultrasonic extraction time was 120 min
for 3 times. The content of dulcitol in laxative extract was 20.1%. Compared to model group, different dosage of extracts
could obviously shorten the first defecation time (P<0.01), and increase dejection amounts, feces weights and charcoal
propulsion rate in 6 hours (P<0.01). Conclusion This extraction process of C. salsa laxative extract is reasonable,

economic and easy, which can provide technical parameters for the development of C. salsa.
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Rifi o IR A 25 10 2 i L R B N FE R 5 4 1) 2,
KAl OISR R, B A A REEH FA. (8
T E—F LS B AR HEE R B D, ZEEHE R R X HRE
IR, B 8 R HEA A REE R L T
BERTHERYRE . YRR AR XBHED,
AMUAT SR E A ReEEL, SRR . 1 B
JEFR . LT THER 2504, e HEs R AMEAL]
HAgm, MERR . I3 s, MEmm N4
W E, HIHAEE R R T SRR ER K. B
T b A2 AR TG, S
BB LA TG 2500 =, T Ik 25 R AR AY
A, SEGIERAS, 6 0] B2 R EE

PR M 51 24k (Orobanchaceae) 2 4F: A Bk 25 A A4,
(e A Bz Yy BR HOR R FNE BH L 20KG I e EAE |
FE AR, BADBEAS 2250, (hEZM)
(2015 H RIS T i A %% Cistanche deserticola Y.C.Ma
FAGAEA M C. tubulosa (Schenk) Wight 4 iE 254414, 1A
WA E B A AEVDBAE YRR . 200, S0 S5 AR,
FEFELMFIISE X, LT R XA a2
M, B F X IR A T R R A PR
C. salsa (C.A.) Mey.G.Beck JFJEE T ZFMF5 Y, hitt—440
TR BRI, TRATE BB 98 R 2R, A
TS T3 A R ZUR BRI T2, R4 B
EINSGHATHIGE, R LT i (o8 PR A £ 3 2
SEHGHLR

2 MH5REE

21 UESEHF

T6 Frit 2 B2 AN e e BT (b W A F S A R
THERFE]; AB104-N BUHL 40 R G LA RR - H 2
LB A B2 wl); SHB-II BUEFR K X £ I H &S 5 .
KQ-250DE 4 75 i 1 PEAX OB MM 3B T.52 23 1l); N-1001
RUTEHG 2% R AN (1 it 2 AR A BR A \l); HH-S4 B H #h e
A& I EITES) ), FWI35 BUMBEMLEL R T Ak
FEBHEESF (LA ); DZF-6090 R 25 T 1A (Bl —
HBRAFD; BS-320 B4 [ A Ak AT A GH S A P B 7 Ha
T R ) o

BB IR (DB EE>08%, b iR I A R A KR
2HE], S 20140310); L EREE(GrbTal, REAURRE AL
TAHRAA);, @R, K s R iR 4
FRATD; ZBENE (e, KE R AT, L-

SRR al, R ) RO i Ok (VLT R A 24
AR B4 200 A BRA FD, #HES 141120, BUAS: AE48%
12 g, MY T REWES 2 mL); & Ir SRR (2.5 mg/
F, LSRRl A BRA F], 5 141010); FRF LT 4ER
AT, BUEB AR A YRR A R, WA (AT Al
TLIRA AT R T ), KE A, R
WAL T ), Az BRER K (0.9%, [ 24 5 A B i il 24
BBRA R, HARKFNE R Hral .

EAERIRET 2013 45 5 AR A HsmEin b i X,
S B R K S R AR 2 S 7 O TR AR AR AR 2 AR
7% Cistanche salsa B TR B ZE . 29 & TR e 20 H
e o
22 WA
221 R

Nash 357 BIEEH: FREVZ B4 15 g INAGE B2 08K
FATEE, MA 0.2 mL vKESER, 0.2 mL ZEENEE =
100 mL A, MKBREZIE, 35 R ais i
(0.015 mol/L)MRCil: K5 FREGHMLEREN 0.3206 g, & T
100 mL 25 8P, IIAGE & 0.12 mol/L HC1 78504 i 3 i
BRI, 5.

SEGEYIN IR/, BN, REE 18~22 g; HisREER}
Kescs b, FHIES SCXK(HN2016-0001, 256
BE RN MESE 2 d, SCEbasIRE 2224 °C, MXHEEE 60%, ¥
Tkt s BRI S R R
222 STRSEIREE

KB FRIBCE BB IR 5 0.0504 g, ‘BT 50 mL A&
b, IniE = 2R KA Z SRR, UK R BRI, 1R
5. KEHRHL 10 mL EREWCEF 100 mL &M,
KFBERZIE, ¥4, B 0.1008 mg/mL [ XTI 5L
B
223 HEMAGEL

FE IR BOG B SHIE £ 1.0, 2.0, 4.0, 6.0, 8.0, 10.0 mL,
SAE T 10 mL SR, IZERKEREE 2R, FHa
WL E R ZANAW 1 mL T 10 mL R, A E aR ol
W mL, R4, EIRTHE 10 min, A 0.1% (m:V)
RS 2 mL(P A AR ALR), JRSISFEMA 4 mL Nash
R, RA, 16 53 ORI 15 min FH B 6, BHZE
iR, FE5), fE 413 nm AE RSB, DIVKEE X(mg/mL)
R ARAE, WG Y ARl T R, LR R
Y=8.4418X+0.0258, r’=0.9997, 3B FUMHIRIELE 0.01008~
0.1008 mg/mL JuFE NLM: KR RIT
224 RIEHN 6 IF L

FEBFREM R 6 14545 1.00 g, 43 B K FAFR 0 %50
H20%. 40%. 60%. 80%. 95%ZMEENIRBUAF, KHE L
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9 1:16 (g/mL), #BAEE 1 h, o3E, BWELER 02 mL &
25 mL FEMT, BBEEZIE, #5, W 1 mL T
10 mL i, #2235 F HMA 0.015 mol/L itz
VAW L mL.. RO IR, e S FUBEEE & i R
BE,
22,5 #RRILE IF L

KRB R 4 45 1.00 g, S 5IHRHNE L
1:8, 1:12, 1:16. 1:20 g/mL N A 40%Z. B, #7551 h, 33§,
HRZEIEWE 0.2 mL = 25 mL &P, MBEZIE, #5,
TEI 1 mL BT 10 mLiRE H, #I02.2.3 50 F HMmA R
PUEREAVETR 1 mL......”7 B0 LB, W 2 U EE & i 2
BERE,
2.2.6 ARIATIA] 44 I it

FEFRIBIARIR 6 194 1.00 g, $BRE L 1:16 (g/mL)
HIA 40% 207, 435I 30, 60, 90, 120, 150, 180 min,
it uk, SR 0.2 mL & 25 mL AP, MREZE,
5], WL 1 mL ST 10 mL i, B 2235 F H
“HIA G BRER AR TR | mL...... " BJ7 WeiyE, I gL pms
TR REHEE,
227 REBIHGIHik

R MR 3 04 1.00 g R A
1:16 (g/mL), ZFEHREE 40%, 43 3R $2HL(IZE 100 KW,
IR 40 °C). MIFRFEE . FRIRFEEL(160 YK /min)1 h, 3L IEHL
ZEUET 0.2 mL & 25 mL &, MBEEZIE, %5, W%
U1 mL T 10 mLaAE h, #882.2.3 BT B “fin A &t
FRENVSTR 1 mL......” M7 iEEE, e P RLBEE & 2 IR
BIRE,
22.8 IEZGRIGRK T FRIRiE LI

HF FRSHERZMAEELEER, B E R
I P 25 S e SR BOA R . SRR L RRREL . $RER
EEE 4 MR R BT ER LI (R 1), #fiE BB,
IHEAT 3 IR .

F1 EXIWAZRKFR

Table 1 Factors and levels in the orthogonal array design

A B C D
¥ AR iﬁﬁ SR
1 40%Z. T 60 1:8 1
2 20%Z. 1 90 1:12 2
3 7K 120 1:16 3

2.2.9 A KRR AR ) ) AR,
(1) shisyred B Ab 5 1k
PR R IR 60 R, Mk, K 18~22 g,

FHELARDRNE N MR 2 d, $RREREHL > BL2S 4L BRI
(& 7 IS G, 20 me/kg) . PHAE X RE 20 (o 3 15 0k,
1.7 g/kg)MIEREIK0.4 g/kg). H1(0.8 g/kg). #i(1.6 g/kg)
R, M4 10 H. &g s A TN Z R,
25 U B2 FOASE AR 2 25 7 S5 ik 2R AR K, B9 K [] —Isf [l i
LR, HEEE 10 d.

(2) /INEUHEE S 55

KIRGZjJE, SA/MNREEE ALK 20 h, BRzs FIx g
25T A A KA, o 4L/ B 45T =2 oy
Wilik. 30 min J5, ik, " AR RIBH M X BEZH 43 51 45
THARAZ A . 20 min J5 & 4/NRA TIHTERIEEW, K
ANBUBCAARI R BB IR SR, H B OKER . WERID SR
SUNRE HHERR . 6 h PNHEEREL . ZE(E MR &3 E
LN

(3) /MNVINIE B

AEFE/INER, FTIFIE s 43 B3 W R L, BYIC o ] 2 F
ui E R E A E, FET A4 L, BN E %
HEATIAL 0 A B A N B, AT F
BRI ATHT I, AR NG R (%)=
AMESAS BE /N A BE < 100% 01
2210 HkIFEA R

B LY bR vE 22 (X +sd)#/R, KA SPSS 17.0
BAFHATG 5B, DA IR 2 5 25 43 B A T 4 TR0 5508 L
B, P<0.05 AEREE.

3 #R55%

3.1 RBUBTIAIIFIE

Wl CmEVR B B R, 2 LB RE & i R AR R
BRI, YA R 40% MU S R . 4
Rk 2,
3.2 RHRECRYTHIE

BRI EE R, AR 24 A8 0 4 BRI ) 22 ] 1 ik B 2 ik
R, AT DA G B B TR 0 T R B 42, H B B ) ek
K, SRR SR T AR R SR AR, $EBURA 2 T,
AFFREFEAET=, FHILEITT B 1:8~1:20(g/mL)i#E
175458, & 3 B NIR: BRI 1:16(g/mL)ET = ZUHEE
(2 i SR B AR R A
3.3 REURTERY TFE

FE U 1] 2 5 e R ORI R SR R, B SR R
[T ARE, $RBUSCRM AN . YIRECRE S —ERE)S,
PRBCICRBERT ] (A ALK, LB S — LA
SrIEE R BEIR, ISR ORI AR o S R
120 min B, $EEACR M. 45 0% 4.
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Table 2 Effect of ethanol-to-water volume ratio on the yield and purity of extract (n=3)

PR 20%2, 1% 40%Z I 60% 2.1 80%Z. I . K
TR/ Y% 14.20+0.383 15.38+0.496 13.87+0.351 13.16+0.289 4.63+0.102 13.95+0.211
133/% 62.00+3.459 72.04+3.677 67.00+4.021 60.37+£3.077 15.50+4.666 56.08+3.778

#3 TRERHRLLAREEEN=3)
Table 3 Effect of material liquid ratio on the yield and purity of extract (n=3)

BB L/ (g/mL) 1:8 1:16 1:20
% 12.40+0.423 12.87+0.333 13.94+0.267 12.03+£0.284
CERD 64.79+3.629 65.83+3.554 67.68+3.771 67.24+4.236

R4 TEHREEEA R IE(n=3)
Table 4 Effect of Ultrasonic extraction time on the yield and purity of extract (n=3)

Hsf 18] /min 30 60 120 150 180

TR/ Y% 11.40+0.289 12.53+0.312 12.96+0.206 13.00+0.308 12.284+0.339 11.95+0.254

1431% 56.72+4.442 62.74+3.890 63.8143.667 63.60+4.069 64.88+4.333 62.74+3.207

3.4 REVFFIEMTHIE

MG 5 SCYRZE R AT, R AR IO~ ZLUBE R &
i, (H5 A RIUEMLALR 0.05%, HREHRA
AN Fe PR R O, R TR A e Ok 1R O BE 4 o A
40~60 °C, X BIATEE B BA BRI 1, Dt
Tolb ERFR AR BUM BRI, 247 AME, LR e AT
B3, BORSRE AT S S ek .

#5 TREHIREAERRIBE(N=3)
Table 5 Effect of extraction methods on the yield and purity of
extract (n=3)

PR I EIN/TRES PR IR
% 14.£0.350 14.18+0.291 15.00+0.267
&% 69.74+2.789 68.36+3.049 68.51+3.227

3.5 EXRRAWIEIT

WE 6 FFk 7 LIEERE, W R HK/NITFH
Ra>Ro>Rc>Ra, H: P48 G 77 vk J3E J2 5% i~ LA 15 1 119
K, 22T R B B M 25 5 (P<0.05) , Bfi 7 TR AR
IR R AESR T 20 A B3C3D;, EIHRIBUAT A 40% 2
fi, $EUEF )R 120 min, RHE A 1:16 (g/mL), #EHKEL
H3 IR,
3.6 mERHIZHEIUESLE

FEIE 3E SR 5 B R PRI EA T IR 50, 3 #E2ibf
RETHREN 73.6%, KPR S HN 20.1% 450
L3 8.

37 BRERAXFRIWIBENNAR
3.7.1 b B HEAR R

PR/ NR S 2 (AL AR, 2R/ . TRE, PHPEXT
TR Je #5504/ RS 28 4 b, ZROE35 R0k | 42
BOFRR. SUAUNRIAR BTGNS

26 Ly3YEXNZWER

Table 6 Orthogonal array design experimental results

51
ST it
A B C D

1 1 1 1 1 15.54
2 1 2 2 2 17.09
3 1 3 3 3 20.67
4 2 1 2 3 15.49
5 2 2 3 1 13.54
6 2 3 1 2 12.92
7 3 1 3 2 10.93
8 3 2 1 3 12.14
9 3 3 2 1 9.27
K1 53.30 41.96 40.50 38.35
K2 41.49 42.71 41.85 40.94
K3 32.34 42.86 45.14 48.30
R 6.987 0.300 1.514 3.317
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Table 7 Variance analysis results of orthogonal array design

FEEKE BETHM HBE % F waEh
A 73.388 2 36.694  20.019 *
B 0.164 2 0.082  0.045
C 3.666 2 1.833 1.000
D 17.764 2 8.882  4.846
1%22(C) 3.67 2

H: F0.05(2,2)=19.00; *f3 257 8 3 (P<0.05).

3.7.2 s RARE R

/0N BRHEAE 552 36 1/ i 38 21y 52 36 v 4% 2 /D RS B0 i 4R
FRG L, I 55 A5 25 R i 4/ A T S A 2
FZs FO0 BRA LB T 122 22 5 (P>0.05), BLEH Y
PORINRINEDRE S A I MEAT U A
3.7.3 sy RB RHBHR AT ) 49 % d

a2z g ed, AT R 2H /N BT v HE e R A B
FEK, 45 R A G FE 2R (P<0.01), SEAIN R4 g,

FAEA/NRE R HEE R 4R, 2SR BRI EER
(P<0.01), H:rp 3By 70 5 20 1 v HEAE B ) 5 o o 245 R A
% 10,

374 s RIREHKABEETHHA

oz x4l g, BERIT/NR 6 h N HEGERIZIH 2
Wb, G5 EAE G2 R (P<0.01), SEIRIZ R, $RI
YmAlEd 6 h NHMEREH R Z, BRAFRIT¥ER
(P<0.01), Wl EHAMMEE L, RAEFRITY LR
(P<0.05). Z5H 0L 10,

Has gl rede, BRI/ 6 h Py HEGE R I B %
fik(P<0.05), SHAIZH/NR LA, SRS TR . BT
WEZH 6 h PHEME S R, 458 BA 822 5 (P<0.01).
2RI 10,

3.7.5 bRl Bkt R e

S A s, BRI/ NG TE SR B, 4
A W2 R (P<0.01), BH1/NRERME R AL N . 5
BRI B2 LA, $2 B IR & 4H T W] 8 2 5+ (P>0.05),
gb, A /N BUNBHE ] B, R/ R0 i
B RN, S5 RA SR (P<0.01), Z5R W3 10,

#z 8 IWIERIRLER(n=3)

Table 8 Results of triple validation experiments for the optimized extraction process (n=3)

haes R TR % V- EEAREE /%% RIS 5% IR RS Y
1 73.6 19.9
2 72.9 73.6+0.651 19.5 20.10.666
3 74.2 20.8
#9 MRAEETK(Q
Table 9 Results of mice body weight (g)
a5 ] HefH 5255 INGIE B 55
FRFF IR I LR SEETFIR FI LW
25 N R 10 19.92+1.65 27.37£1.03 19.35+1.89 29.06+1.66
TREARYS HE AL 10 19.57+2.41 28.90+0.82 19.3241.53 28.26+1.93
PR X FEZH 10 19.98+1.53 28.42+1.36 18.83+1.39 28.73+1.85
PR 52 20 10 19.90+1.68 27.56+0.83 18.70+1.17 28.83+1.85
PRI 77 2 10 20.33+2.01 28.46+0.89 19.38+1.31 28.60+1.63
PRI R A 10 20.50+1.77 27.99+1.41 19.30+1.88 28.71+1.45
Fz 10 BEXBRLER(n=10)
Table 10 Results of laxative tests (n=10)
415 HEAE B 7] /min HEAE R EL HEf /g DARAMERE A%
25 N R 108.00+6.15 42.50£9.55 0.62+0.13 26.90+4.58
TRt HE 24 129.20+7.00** 28.20+10.20* 0.41%0.10 20.60+6.86
FH M B2 99.10+6.10 37.60+6.06 0.55+0.10" 28.50+£5.74"
PRI 4 51.40+9.35" 35.40+9.24 0.79+0.26" 22.10+5.09
B R A 41.60£10.41" 42.10£15.90 0.82+0.24" 35.10£5.26™
PR R A 45.70+16.37" 41.00£7.27" 0.68+0.16" 32.00£6.20™

T 5% I IR AR,

Mp<0.01 FRAWBEET; SEIBIL LI, 'P<0.05 FRA B EER, "P<0.01 FRAWMBEZES,
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KB oA KRR QBT SE . BMRIEIE S . AR
TR RS, s 2 B RPN B
PrEdb ., g primst N prs R AR 2k Y 3
X, BRAFIERARAE SN, A T I AR AR 2 AR S5 A
WEIEAMY, b TELRREAN LK, ERRE AR
M AR B 2 B A ISR 24 4

7T % TR AR 24 2 4 1 K ) EL A W g 4 3
VEF, H 3R PR AR rp 2 U B & v /8 A6 AR
TP ARER, A B A i (o o, e L L
(PR, dulcitol)!> VI #2 A5 (mannitol)! )4 4822 1 b
AL A YIRS P, XA
AR, AR08 i RSO 73, A4 BUK
HL 2R, L abhdr, 0T s i T 8h, AR A X HIE
JiE, R AR S AT A AL, (AR (A A 107 S A AL T
R EP . BAR Y S R T TR B AR K, (A
Y b R ZSE B T RE 0= S AR E D I

N IF S s A A IR, DA LA 3 A T A B
WER AL A W2 LR & R B A N % 546 b5, R
FHEA R R EORNE A SR e THRBUT 5 . RBUAR . 2
Humte] . BHR LR, @ TIRAERIRTZ, T L%
PEEEYELF, BRAERIME . &0, ST Ll BRI L=,

i A A5 ol s SRy g SR HERE R B F 3 0K, 2 8fE
R 2 A R S IHALS TE RS Ak T i ol il T g . Ak,
JEAK R R S 0 AR A R B 2y ) 3ok R 8 Pt £
RS ML R, RS R, Horb K wl i i ok
W A SO T A U7 R, HEDIRAS . 2 (EHE H )
DA IR A S 2 RS 75 ) SR B o /N B
BRI BEST A F T, SRR PR $2 U 45 790 o 2 o K HEAE
R o) A B ok HE 2E B S 7 0, 6 h TN SRR B &2, 2R
F T, BB R BN R R
H ] G SR AL, U0 R A A AR R R O /N R
AV . AT, RIS B AR 5
S, AR S E) /N B IS SN Rk, R AR
FRE B VR, SRR LRI E R . PG AL SRR
fl A AU A TR B T & B8 T HE

SE B
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