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Quantitative analysis of three active constituents in crude drug of Cistanche
deserticola influenced by different factors
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Abstract: Objective To analyze the crude drug of Cistanche deserticola from different sources and to supply some references for the quality
control, collection, and processing of C. deserticola. Methods HPLC-UV method was used to determine the contents of echinacoside and
verbascoside, while HPLC-ELSD method was used to determine the content of galactitol. According to the content differences of these
compounds, the influences of habitat, processing method, growing period, and space flight on the quality of C. deserticola had been discussed.
Results There were great differences among the samples from various sources. The quality of the crude drugs from the genuine producing
areas, such as Inner Mongolia and Xinjiang was better than that from Ningxia. The influences of processing methods were different for the
three constituents, the drying method for first killing the enzymes was better to echinacoside and verbascoside, the traditional drying method
was better to galactitol. The contents of the active constituents in the crude drug underground > those growing above the ground before
florescence > those in florescence > those after florescence. The content of verbascoside was higher in C. deserticola carried by space flight
than that not carried by space flight, but the contents of echinacoside and galactitol were almost same. Conclusion This method supplies a
comprehensive analysis of C. deserticola, which could be used for the quality control, collection and processing of C. deserticola.
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Table 1 Information of samples

G K T RS e A i R TR (RS RGO
I ASERBHES 2R RETR KHREATHE R | 35 WEEPREAE R TR KU e AR5
2 ASEHPHEEATE  REETHR KHUBIARTIE RBE | 36 WEGPTHREG &R R AREEH
30 NP TACE  REETER KHBRECRTTE RBE | 37 WSEPTRERATE BT R ESE
4 ASEHPHEATE  REETR KHREAIE K 38 WIS PHEA A HETR R FRE
5 WEEHPETAE  REETE KHRECRITE 8 39 WEHHBHEA A AR R AREEH
6 WEHPEHETAM  REETER KHRERIHE B 40 WS LPTREEBH HETHR R0 ESE
7 WEWPRETAR  REETR KREMECRTE R 41 WEEBTHERTA AT R KT FRE
8 WEEHPHETAE  REETE KHMECRTE 8K 42 WSEHBIREESGg HETR KIBECIHE KRB
9 WEMPHETA  REETER KHMRERIE B 43 WENBTRCRAE A EaTR KHm oI e RIER
10 WEHBHE A REETR KEHRERTHE 85 44 WESHPTRERATEA EAETR KU CITE  RIE
I ASEPTRETAR  REETR KU 8 45 WSEHBIREEAGTY HETR KIBmCIHE  REHR
12 WEHBHETA  REETR KHHERTHE 8 46 WZ LGOS HETHR KM AREEH
13 WEHBHETA R KEMERTHE 8 47 AZF LML TS RAETSR RICH ESE
14 ASEEREEEATE  REETR KHREATE K 48 MSEHMELEASH  REETSR KIMIEATHE  REH
15 WECHBHETAE  REETR KHHECRTE 8K 49 WEEHMELEATHE  REETSR KIMBIEARTHE R
16 WEHBHETA  REETR KHHERTHE 5 50 ASEHMELEATE  REETHR KRECTE  REHR
17 WEHBHEA  REETR KERIERTHE 85 51 AN LS HETE RS ESE
18 WEOHBHETAE  REETER KHHECRTE 8K 52 Hrsmbsch ABETR KHIEATT L ARIEE
19 WEHBHETA  REETR KHHERTHE 5 53 ik AR KIMHIARTTE  RIEE
20 WEEPEHETA  REETER KHRERTHE B 54 pramish ARETR KRUMEARTE  REH
21 WSGHRHEAT R KU e #K 55 ramsseh ARETER KRHMEATE  REH
22 WEERPRCERIGTAY REETR KHRERTE 18K 56 Hrambsch ABETR KHMEATT AL ARIEE
23 WEHPIRCEEIGAY REETR KHBRERTE 18 57 ik AR KIMMIATTE  RIEE
24 NEHPIEREEIGIAY  REETER KUDRIEERTTE 18 58 Hramish AR KRUBEARTE KRB
25 WSOHPIRCEGIGA  ARTER KA TE 1A 59 Hramsseh AR KRHEMEATE  REH
26 WEERPIRCEGIGA  REETE KRR TE 18K 60 Hrimbseh ABETR KHMEATT L ARIEE
27 WEHPRCEEIGAY REETR KHDRERTE 8 61 sk AR KIMHIATTE  RIEE
28 WEHPEREEIGA  REETER KUBRIEERTTE 18 62 Hramish AR KRUSBEARTE KRB
29 WSOHPIHEGIGA  ARTER KA TE 1A 63 Hrambsh AR KRUMEATE KRB
30 ASERPTROEWIGAY  OREETR KHMERTTE S 64 Hrmbseh BHETE KK AP
31 WSENPTROEWGAY  OREETR KU RTTE B 65 ik TR KK AP
32 AZEHBTRIERG  OREETR KUMEORTHE SR 66 HrimiE EHTR AR e AR
33 ASSGHRTRCEEGTA OREETR KHMECRTHE R 67 TEKT AT ARHN FRE
34 ASEHBTRERG  OREETR KHERTTHE B 68 TEKT AT R ARH
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213 (il Db\ S Ak e B A ek i S 3
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BEEEVERE, VEBORE A 0~17 min, 26.5% A; 17~
20 min, 26.5%~29.5% A; 20~27 min, 29.5% A;
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35 C o BRHTCE A Fa g RN AMIST 3 000,
FE B SRR W B NAMIE T 3 000,

2,14 ENERRFELG 3 lkE SR A6
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IREARRR (XD, ZefilbRifE ik, AR RE R
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TR Y=1649.19 X+4.11, r=1.000 0, 255K,
FASRAGEAE 0.023 8~11.900 0 pg & B IF£ktt, B
TERETFLE 0.023 6~11.800 0 ug 5 B 472k k.

2.1.5 FEHEERLE B 63 SRR AR S
HELLHERE 6 Uk, BT AR, VTR R AR X AR
D 22, KA S5 1 R B SEAR T P 3 I TR () RSD
53504 0.5%F1 1.7%.

2.1.6  FOEMERE  HU 63 SRR IR SR
SYIAE Oy 24 4. 8. 164 24 h W5E, AR R
T B SEALPE T ALY RSD (E 20 3 1.4%A0
1.6%, ZEHRFH], 24 h AL, Ak SR e .
2.1.7 EEMRE 63 SHANCTATHIA 6t it
WAL o3 e AR, TR R T AR
SEACHE T 43 201 RSD H 5351 4 0.6%F1 1.3%
2.1.8  DIFEEISCRES:  SRECIFE[EISE Cof i 4%
0.5+ 1. LS fEFEMA), 20 5lE 63 5+ 0.25 g
100 mL S=jEH, 9, KE%rRE, 3 —4H, &
Ay MRS N 1.159 mg/mL #24 B 3G 1 0 R I

2.5, 5.0, 7.5mL, 5 5REZMA 0.600 mg/mL E
BEACHE T VAR 1,04 2,04 3.0 mL, 3% “2.1.27
WUV TR, I, TFERICR . WS4
B 86 B A 10 o BE R R 4 B R 101.08% F
99.44%, RSD 7354 1.3%H 0.97%.

2,19  FESIIE 43 HDRS 2 W PO R A5 AR
EATRAS 10 pl, JEABAHEIE, WE, Bifg.
L 1,
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T T T T T T
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1 WR&EERA)RAKE L (B)HPLC
Fig.1 HPLC chromatograms of reference solution (A)
and crude drug of C. deserticola (B)
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221 ARSI R R AR FLBE R0
WIS B, I KK 0.1 mg/L (R, #5840, RIS
222 PEAMEEPIEIE RS “2.1.27 Tift
RAVA 5 mL, & 25 mL S, 0 50% A
ZUE, #4902 um FFLIERpERE, RIFS,
223 il DIRSHIR AT LLAKE-K
(77 2 23) AshH; AEVALEN 0.7 mL/min; FHE
h 25 °Cy ZEPOGEUHG IS : RIS N 40 C,
ARSI 2.5X10° Pa, AN RSV E N 8. Hlig
BB - FURE R U N AMIE T 3 000,

224 EVERRFES palkE R 1.0.2.5.5.0,
10.0. 25.0+ 50.0 pL P FURH R B, TN
AR, SR AL o DL RS B0E S AR bR
YD EFURERE R Cug) IO BUE B A AR (X0,
oxbRUMEM L, THERIE TR Y=1.50 X+2.96,
r=0.999 1. 45 R ELWIAE 0.202~10.100 pg - FLHHEE
WS T RPOGE 505 A e R B LR E R R
225 EHEERE I 63 SHEM, % “2.2.27 I
A PR, IESEIERE 6 IR, WA, 1F
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DoPATHIAE 6 Ol s, o e e T AL, o
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2.2.8  INFEPDRCGRES  SRECIAFEIDRCE O B 4%
0.5+ 1. LS fEEIMAD, 2l 63 SFEM 0.25 g &
100 mL &)fH, 94, 3h—4l, KiEke, &
A3 RGNS EEHI 3.85 mg/mL - FUHHEE G}
W SLVE 2.00 4.00 6.0 mL, F4% “2.2.27 WiJjyik
HATHIRE, THESFEINFE IR 5300k 100.48%,
RSD {4 1.34%.
229 FEAIIGE  REIEON BOSEIR 5. 25 L,
PO 15 pL, FNBAHERE e, BAAk
PR RS BT REVEEL, BIP, (il I L 2.

A TR

IR

t/ min

B2 FIAEEXNRE (A RAKEZDM (B) HPLC B
Fig. 2 HPLC chromatograms of galactitol reference

substances (A) and crude drug of C. deserticola (B)
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ORI EEE e
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X HUE R DX 3 AT 808 i Sy HA s v
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JE R, 70 CHUKREE 6 min 5 HAR T J5 kT
T, SR nE 3.
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XTI 45 R L3 4.
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WEMEES, SRR, MR T RS
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R2 FREREHEFFEERDONESER (n=3)

Table 2 Determination of active constituents in C. deserticola from various sources (n = 3)

s AARAE /% BEARE /% FIMERE /% | dis MRAEE /% BEEWEE /% FINEEE /%
1 0.71 1.89 8.37 28 1.07 0.98 9.47
2 1.12 0.34 425 29 0.82 3.98 6.46
3 6.90 2.26 9.68 30 0.98 1.75 15.41
4 1.37 0.91 741 31 0.78 1.68 7.84
5 111 1.67 10.94 32 0.62 2.70 7.78
6 1.33 4.48 9.88 33 0.62 1.09 10.05
7 0.60 3.46 427 34 1.61 2.40 6.06
8 6.41 1.32 5.50 35 0.44 0.30 4.81
9 2.54 1.59 5.33 47 5.46 0.45 14.00
10 0.40 0.99 11.29 48 1.54 0.97 5.16
11 5.02 5.25 2.58 49 1.18 0.31 6.61
12 2.25 221 4.53 50 0.66 0.31 421
13 3.00 2.62 5.18 52 1.10 0.76 4.66
14 0.61 3.00 8.18 53 1.61 1.39 7.50
15 0.60 4.70 6.75 54 2.17 0.63 10.39
16 2.02 3.09 8.33 55 4.40 0.67 5.04
17 2.13 341 2.01 56 8.15 0.72 12.83
18 2.47 1.02 2.93 57 2.59 0.80 11.25
19 1.55 1.49 15.31 58 3.30 1.80 14.41
20 2.32 2.60 8.43 59 7.12 1.16 3.05
21 4.57 1.04 3.86 60 0.97 0.50 14.32
22 15.81 5.27 10.21 61 0.88 1.05 12.69
23 5.16 3.02 11.31 62 478 0.79 438
24 4.71 0.49 9.28 63 2.75 0.70 5.60
25 5.37 1.38 10.21 67 0.56 0.35 3.09
26 11.54 1.46 7.09 68 0.43 0.32 3.19
27 1.61 0.78 8.11

#3 AREFEAXNTHRFEERIMNEER n=3)
Table 3 Determination of active constituents in C. deserticola

by different drying methods (n = 3)
BEAE /%

Gt R /% FILHIEE /%

1 0.71 1.89 8.37
2 1.12 0.34 425
6.90 2.26 9.68

35 0.44 0.30 4.81
36 0.28 0.16 9.13
37 0.34 0.20 7.90
38 0.29 0.31 8.04
39 0.23 0.37 10.85
40 0.21 0.32 10.67
46 0.77 0.52 8.88
48 1.54 0.97 5.16
49 1.18 0.31 6.61

T 1 AR LB T 7 B i, 3K 11.65%. 1R
e bl Egeitsaabir, AR KR+ 3 FiE
PR AT BENEZE SR, DA R A M D 5
MM BIERT, AE e AR U R s P
I3 TR B> AL A M T EL G AR TTAE A it > T
TR i > A

2.3.4 () $4 B0 AP K35 8 23 x LR A
N T REHEBR T, A5 68 HURE S kA — AR
o5 IR R AT 58, TR “ A H
E W ARITAE” MRt iR, KB 1% 49 HLFE
a A EGEREA . X% 49 HURE N Pl T E A 4
o DRSS BGE F 7R 1 2588, IR 2823 Al #5 2%
(1 1E 5P BB 1 258 5 23 SR IR — o 205 3K
BEATIN T HUEE R VIEL 4 mm )8y, 70 CHA
KR 6 min Ja H AR T, 35 PE RGO BRI 45 R L
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Table 4 Determination of active constituents in C. deserticola during different growing periods (n = 3)

Gis WS /% BEAET /%

LB /%

Gis AR /% BEARET /% PIREEE /%

1 0.71 1.89 8.37

2 1.12 0.34 4.25

3 6.90 2.26 9.68

4 1.37 0.91 7.41

5 1.11 1.67 10.94

6 1.33 4.48 9.88

7 0.60 3.46 4.27

8 6.41 1.32 5.50

9 2.54 1.59 533
10 0.40 0.99 11.29
11 5.02 5.25 2.58
12 2.25 221 4.53
13 3.00 2.62 5.18
14 0.61 3.00 8.18
15 0.60 4.70 6.75
16 2.02 3.09 8.33
17 2.13 3.41 2.01
18 2.47 1.02 2.93
19 1.55 1.49 15.31
20 2.32 2.60 8.43
21 4.57 1.04 3.86
22 15.81 5.27 10.21
23 5.16 3.02 11.31
24 4.71 0.49 9.28
25 5.37 1.38 10.21
26 11.54 1.46 7.09
27 1.61 0.78 8.11
28 1.07 0.98 9.47
29 0.82 3.98 6.46
30 0.98 1.75 15.41

31 0.78 1.68 7.84
32 0.62 2.70 7.78
33 0.62 1.09 10.05
34 1.61 2.40 6.06
35 0.44 0.30 4.81
41 3.31 2.51 5.92
42 0.28 1.40 8.22
43 1.00 1.77 5.67
44 0.09 0.28 7.81
45 0.41 0.26 4.58
47 5.46 0.45 14.00
48 1.54 0.97 5.16
49 1.18 0.31 6.61
50 0.66 0.31 421
51 0.01 0.01 0.12
52 1.10 0.76 4.66
53 1.61 1.39 7.50
54 2.17 0.63 10.39
55 4.40 0.67 5.04
56 8.15 0.72 12.83
57 2.59 0.80 11.25
58 3.30 1.80 14.41
59 7.12 1.16 3.05
60 0.97 0.50 14.32
61 0.88 1.05 12.69
62 4.78 0.79 438
63 2.75 0.70 5.60
64 5.06 5.54 17.53
65 13.07 5.73 10.86
66 16.54 6.85 9.94

F 5o KA A8 R A R4 2 A A A
PR DU 52 48 TR0 AT RUREAS ¢ A5, I
REEHEENZER, Mg REW, T
T PRI A% HH R TR 4 T R 21 LB I T A o RO
FMEE M (P>0.05); 2% (B HE O AR 2% b B8
TRE s B W g, DL
KA A R4 DL EG il 2200, SR
RORZ T, BSEARETRES>BAAEENEZR
(P<<0.05), DAZS[AIFEEI0 AN s IR
PMEARE, WA FE 4 5 2P S0 I 7 2O W

ZeSt, BRI RS, SRR AR
ISR
3 g
3.0 ARFHARBAMIRREE. EREEEM
1 F R RE SR

AW ICREE T 4 MK 258, NS
Bilhrst . SRRSO B KT AR R A
HOFFr s X, MW HAA R 51, BEELRRE A
PFUBHERE 0 TR BT LA, AP, AR
AT RACZ 24 8 A 285080 5 oo 0022 S i S LUK
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x5 TEBHIARTEEHERPFERSMNELR n=3)

Table 5 Determination of active constituents in C. deserticola carried by space flight (n = 3)

Gis KR /% BEARET /% CPIVBERE /% |95 MARZETY /% BEAEHET /% CPILEERE /%

1 0.71 1.89 8.37 26 11.54 1.46 7.09
2 1.12 0.34 4.25 27 1.61 0.78 8.11
3 6.90 2.26 9.68 28 1.07 0.98 9.47
4 1.37 0.91 7.41 29 0.82 3.98 6.46
5 1.11 1.67 10.94 30 0.98 1.75 15.41
6 1.33 4.48 9.88 31 0.78 1.68 7.84
7 0.60 3.46 4.27 32 0.62 2.70 7.78
8 6.41 1.32 5.50 33 0.62 1.09 10.05
9 2.54 1.59 533 34 1.61 2.40 6.06
10 0.40 0.99 11.29 35 0.44 0.30 4.81
11 5.02 5.25 2.58 48 1.54 0.97 5.16
12 2.25 2.21 4.53 49 1.18 0.31 6.61
13 3.00 2.62 5.18 52 1.10 0.76 4.66
14 0.61 3.00 8.18 53 1.61 1.39 7.50
15 0.60 4.70 6.75 54 2.17 0.63 10.39
16 2.02 3.09 8.33 55 4.40 0.67 5.04
17 2.13 3.41 2.01 56 8.15 0.72 12.83
18 2.47 1.02 2.93 57 2.59 0.80 11.25
19 1.55 1.49 15.31 58 3.30 1.80 14.41
20 2.32 2.60 8.43 59 7.12 1.16 3.05
21 4.57 1.04 3.86 60 0.97 0.50 14.32
22 15.81 5.27 10.21 61 0.88 1.05 12.69
23 5.16 3.02 11.31 62 4.78 0.79 438
24 4.71 0.49 9.28 63 2.75 0.70 5.60
25 5.37 1.38 10.21

(F)o BLA= X 43 o] DAA Y, ST BT st B 35
ANFE A B P R A R A R AR
2.86%, BEEACHETLT N 2.19%, F-FLHEEE N 7.69%:
WSS B 4 AMFER I I BR 5: A AT
H 1.92%, BEACFEE A 0.51%, FFLHERL AN 7.77%:
BRI X 12 AN S RSP S8 T 0 A RS
H3.32%, BEACHETT A 0.91%, F-FLHHEE N 8.84%:;
BN T AR RIRE RS 2 ANFE L 0534 i 5
e MR 0.50%, BEMLHITAN 0.34%, F
FUPERE N 3.14%.

IR LA RORAR 26 1 =, K EE Gt
2GR, AN MR PR B 24 4 TR oo B AR Y
FiE g 8A Wz, Hoh DL 5 Bz 3% B
HAEs LRG3 FEER P SME, LA S
T 8 T 7 28 RS A R L I I o R 3 A
B, P SE T Rl st BT 26 I B S AR T I
R A B, TR K 3 PR 1D TR A R 2 44 1)

3 PP RO T A O AR . XD
E T RO M6 & LUAL G = MBI 5k T
PR .
32 AXBAMETEFEMIERREE. £8
TEEEFEIABERES LR

5258 1) RN M 1 0732k FL AR08, (AL ER
T RRBEAERUC, SWE s, B AR5 77 I R
1k 2~4 N J, BUEARI R CREF R KK
BARPT . AU AL RTIIRIT S I, BB R AE A
RV Fry R FHHOKORBGR G TR0 77, Refli
A RUR A P A S At R 2% 5 0t ef
R EAT UL AR I8 732 n TRl
s R G 5 UL R AN G R B T4 07 SO 1O BT
XL Iy 2 AN [R) 05 5 3 A A 2% 246 1) L
B RICHUAS R BEACHET 0 TR 50
FRARIST, SR HH AR B-1 07 22 M (R R SR 2 1 ot == 4y
HH 1.98%, BEIHETH TR N 1.01%, =T
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AR B AR R A P RS A T R S A
BlELF 00 R 23 0 RS SRS 10 0.35%, BREAehi T
H0.31%), Hl TAMEZE SRR, @402 5
AT, 2 Bl 07 2 S A 1 R B SRR T )
Oy BB AT B 2 s 1 2 DAY LR I T A
FRPRIT, ANSBE EFE B AR T B i 1132 = 43 4K
(9.25% ) W% & 1 24 1k #0K & B T8 AR
(6.48%) . IXT] BESE - FLWHEE R KM sy, 16
PO L R, A DR T /KIS R T —
L.

gx by AR T 2 R R 2 LB R o 7y
B REE R, DEETERME: URRET. B
SACPHF I I O TR AR, RN T e B
PEZESE, WIMEE RIS 807 s T BT
Ho BITLL, MRS SIS A A RS AN [R) S 6
HI, nrLOEFEA R 2.
33 AXBAOMAREKPNRREE. EXLEE
FEFERERE S BILE

ST A T 67K b R R e 1
J & LT OO AR RIS 4 ANASTR] A R AR
PRI G RS TR S BORAT T LR, 45 R R
TCAETT I R R M A 808000 B e o B CRa 1%
TR 8.69% BEACHE TN 4.22%. IR N
11.66% ), 50 I T4 e A b TRTR FFAE IR
(FARAE R 2.91% BEACHETT N 1.81%- L-FLHk
BE A 7.90% ) LA K AL 7K H M T HL 2SR AR IRRE i (R
RN 0.49% BIACHETT N 0.80%. J-FLHH L
h 6.10%)s T T8 5 WA SR A0 B (R SR 2
1 0.01% BEELCHELF 0.01%F1EFLHEE 0.12%) &
LI T (P EZG ) 2010 SRR AIARAE, X
AR TFAEI AR T K S IRy, A A Rk
I RRIEAR,  DRIAR e 0 RS i A R 2= i AR
SRR RS, KSR R R RS, AT
— B IR

34 ZTEBHBNARXBAMAPRRHE. EEHLHE

HHFIARERES VN
AT R AR AL R it Al B 0 5% 2% ) 75 A8 X6 A

AT REMT, AWFFONE “H 457 R

(1) PRI AR 2 7 P R R 2 5 R 48 RN 4

UM A A8 o3 o 3 B T 1 0P EG, Bl 2t

R TRl ASSRA TR, AR08y AT 1,

31 ik TARFEBHE S R B E RASRAT N 2.94% .

BEARBETTA 2.32%. LILBEIEA 7.81%) 5 18 bR

FERIFE P TR (RARAT N 2.87% B

PN 0.95%. F-FUBERE N 8.06%) HEATILE:, AR

ST RSB TR B RN, TR SSEE

(B HO B e e, ARIE B I RS AERE

R BN G B KB O R E M &

SEAEHE T S - B A 5
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