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BE P BHAARLREEENSHARNEEA RSN, BRI —— DAL | XA
W B (Cistanche deserticola)® B RS0 T R R AR MA R s, HBApR | FIE
FEEBEE R AEMER. WHAAEN, ARt MEEHE T BB N E *;\’*j .
B RS E AP R P R(AXESR), RX#—FHTAS EAKERE RS HTHE | [
PR R AESETFHTHE. W UPLC-QTORMS HAXMA K ERBEEFIRFRET LR | wmps

DHAT N ET psbA-trmH F 5| XA F 5= H A BT 0 F 658 Rt d@atd B A L8
FHELZRSP, REFHAFRAFEREL. Ko LBSFESHTHE, ZHAEWRIT
BEDP XS %, XA REHATESEK 4. UPLC-QTOF/MS ATk, WE & 5 ¥ 8
FURKEHETFE, Sl 16 MRe, Hb 2-ZB BRI TIER K403 A H A 3
Y 384T s psbA-trnH J5 ) b3t A K B, W REA R P2 e P AL B E £ 7, BT
KELE 19BN G, WEEFNA A NI tree 2T RF, AREFANFTHAE AR L, £
FRFE EAETHRETFEN, ARENRANAGHESAER. A XA RAR £ RH
HAESAERSRERNAENFAFTRET —HHER, W FERAMERHREEE
EE 20

oI AR e AR A AL S A R G A
XPANRIA BRSSP KINIE N 5 ARG+, e B
Ab BRI g RN s E 2RISR A A
FMERR TR R M 218, 27, g
M AT Z FEPE, W1 22 4 5 i 32 4 (Ophiop-
ogon japonicus (L.f) Ker-Gawl). JI|¥ZF 55 #F T

(Alisma orientale (Sam.) Juzep.) FAPUHS 5N 1Y
PEZ (Panax quinquefolium L), Fi A4S 7 0E 2544
T2 S A S . 3 2 A R AR R L R 1 R
G R IE 10000 RREHME (1 2 ) 2 — B Ak
(VI O Rk LA R 2% 1 2 ) 2% i

YN S A W% (Cistanche deserticola)
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G RN KRS 2 R e A A SRR, T
MR B IR N BT RN 2, 2 T [ YD XK A ) 44
SEEME, MEH R IR, HE KB HAFNE R
AR UL I A D RE, P AKM Bl B 4b 7 b A
R B () 2, P 227 AE AR T N2
Ja B8 A PR R S B A A o R PR o R b
G 22 A AP, EPE T ARV AR M, VY 2R B g -
HW -7 B S A BT SRR N 5 v [ AR
S 5 2 e e K I T M X7 R T 2 R
KM R, LA K OB R PRk A
TR ARNE R AT R FERVERSY By PR i
AR BESE. RERE. SR, Ak g A
FHBENLY 1 £ &1 (random amplified poly- morphic
DNA, RAPD)ECAR T AR )AL Z A6, RILA
AL Ji BT A A — e R 204, H e W B a1k
A AR, HER M NP8 B 2 &
4 (amplified fragment length polymorphism, AFLP)+;
AR PR ZE A YA [ 48 768 28 B HEAT bl %00, TR A
R RA RN R AT W R 22 k. AR U4 i A
WEFCEWT, A 52 o onl 7 35 iy Ji BT Bt I 9 2 TR A%
T R A A3 B A P A X (B AR A AN AR Sk i
X 12 b B AT RS JR) 2 S PR 1 T 7 DX P AR R
AT By bR IR B IE. 1 ON FRE e RO
AH 185 - DU AR AT K AT IS [A) 5T 3% (ultra- performance
liquid chromatography-quadrupole time of fight/mass
spectrometry, UPLC-QTOF/MS)$i K 45 & £ 2% & i 1
WU J7 ¥ 75 1% 43 43 HT (principal component analysis,
PCA). fhi # /> — 3 # 7] 43 BT (partial least squares-
discriminant analysis, PLS-DA)LL & 1F A8 fhi fix 7> . 7fe
H) 5l 4> H7 (orthogonal partial least-squares discr-
iminant analysis, OPLS-DA)X} AN [F] 7l A1 A 2% (1) 46 27
Ay AT 8T, IFIEH psbA-trnH [P H RIS 7
i) AL AR R HEAT X 43 55 0. ASHIT ST Ay fee] ] o 24 5 s
w2 S S AR AS IR, R A 22 7 b 2R AR A TS Y
PEWTSUH EEORWAER], SRR 5D
ZREPE e AT R I A A R G A BB E AL

1 MESHE
1.1 SEIGARE
T 2012 4 5 F(PIMEE 3= BRSOt 3277 X BT

g WS HO . 7 B AR AT S B R 246 R
AR, 1A 7RI & 2 Bl R AE ST AT,
B 1B x WO ® & H % £ R K (Haloxylon
ammodendron (C. A. Mey.) Bunge ex Fenzl). ¥ /&
836 1y, FLHhpTERAE MRS R1, R2, RS, R6; WS
FEfh 25 R3, R4, R7, $BFAECGR 1), AR5 P B
b2 Bt 25 F A A AIE 5 P bR A K 2082 5 5 A ) R HE
YN I BE (Cistanche deserticola Y.C. Ma)t) Tt i
W PRI 2E . SRR AR A DR AE T v I BE 22 R 2 e 25
TS I bR AL

1.2 Uik

(1) UPLC-QTOF/MS 73#7. (1) 148 5iR7).
Acquity UPLC-Synapt G2 MS {fi%- i i £ F A
(Waters A7), J2[H), MassLynx V4.1 Jii T{Eus
(Waters 2 7)) ACQUITY UPLC BEH C18 {%i%41:(100
mmx2.1 mm, 1.7 pm, Waters ‘A #]).ELGA PURELAB
Classic-UVF 4li/KAX(FEE). M5 (@i 4L, Fisher, 3¢
). FE(Ekal), Motk (i) HRFEmH % 2
BRI AR ROV 5 T2 1 g, KEEFRE, K
NN 70% FlE 50 mL, %%, $25), FREE R, Rifl
30 min, 7 40HE 40 min (I3 250 W, % 35 kHz),
A, FRRGE EE, I 70% FEE AN UK I E A, R
4], 8854xg Fd B0 10 min, B EWEW, 0.22 pm 1%
FLUEMR L g, el (A1) 8 e ROt 4 E. SR H
ACQUITY UPLC BEH C18 {4 45:(100 mmx2.1 mm,
1.7 um, Waters 2 al); A 25C, WiEN 0.30
mL/min, ZEFEEN 2 pl; WA A 4 0.1%H ERK,
WENAH B &M B EEUENL(0~3 min, 10%~22%B;
3~4 min, 22%~23%B; 4~6 min, 23%~35%B; 6~8 min,
35%~37%B; 8~11 min, 37%~42%B; 11~12 min,
42%~48%B; 12~15 min, 48%~10%B). (iv) Jiik 41,
K FH Ha g% 25 /L 2529 -1+ JFl (elaectrospray ionization, ESI),
B PRSI, PR IE itk miz A 50~1200,
BHEHIEN 3.0kV, HEFLHEIER 10~40 kV, &1
HE N 120°C, BEFEFIE AN 450°C, FALR(N)IHE N
60 L/h, BEHEFIA(N)IE A 600 L/h. Alf i it &
(collision energy, CE) &y 6 V, JH A IE JFifaf Lt miz N
554.2615. (v ) Fd 8. KM MarkerLynx 4.1 34
o A7 A AN [ 7 b PR AR 114 o i AT 4y
BT, M PCA J5i%. PLS-DA J73:H1 OPLS-DA 57
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TEOMRTT A ST ALSE BT S oy TR IR R 250 AR A2

T

80°0'0"E 90°0'0"E

100°0'0"E

110°0'0"E

120°0'0"E

B 1 AREES LSS
A SRR PR A ST AT B AR R o AR

S AN A 7= Hl A S AT X 43, JF - SRR 4y

(2) BT psbA-trnH JFHITHH. (1) %
K45 DNA I, &4 #£5 I 30~40 mg, Retsch
MM400 DNA & HUE 35 ¥y 60t S 4330 1/s, 4 min)#f 5
FESRON AR, Al AR 40 5 5 21 DNA $2 GR 771 £
(B AR, JERO RIS DNA, BARDER: A
65 CHEFI KWK GP1 220K 700 pL, Sfikk 4/F 1 uL,
65°C/K# 2 h(GWEIRY 3~5 R); AT - 7 K
(24:1)¥ A9 700 pL, DH-II g R A XHE~S) 5 min;
10625xg #0> 5 min, BB ERIEE), A TH
% 700 pL, VR A CES) 15~20 min; JBA W25 0
AT, AN BLOE N 10625xg 250 40 s; FERW, N
ANZZ MR GD 500 pL, 10625xg 250 40 s; FRJRW, N
NEVER PW 700 pL, 10625xg B0 40's; FEEEWE, N
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NIEVER PW 500 pL, 10625xg 250 40's; FIRW, &
B0 2 min, FIR AT I 100 pl ddH,O AWK B A
Ve DNA, # 2 min(#fi# DNA), 10625xg 5> 2 min,
BI45 5 DNA iR, (ii) psbA-trnH #4514 PCR ¥~
B ORI . AW TS I sE A, R
psbA-trnH JEHIRET R BRI BE7E 4 39 203 B A
J 0 7 TR I s 4, 1A% 3E R 41 ITS (internal
transcribed spacer), ITS2 5 -2 AR SE rbeL [ H1AH XS
RAE, NIEAREGIE T psbA-trnH J7HIAE A 4% 5 A [+
7 A [ 46 657 51, PCR 4K 2R BAKEL R 25 ul,
FFEMFEK 8.5 uL, 2xPCR " H4E &4 12.5 L,
PA/TH | Fif514) 1/1 L, 5 DNA #4K 2 pl. PCR %
N 44T 94°C 1 min; 94°C 1 min, 55°C 1 min, 72°C
1.5 min, 30 MEFR; 72°C 7 min. 1%355 I8 B Bk A% HL bk



RERR EaRlY 20144 W44 53

R1 WHAEHREER

FE i ELZES b T 4 RAEH Exa i GenBank & 35
R11~R13 PRI MR C. deserticola e, 5E AR N43.88°, E84.73° KF289954
N43.88°, E87.85° KF289955
N43.88°, E87.86° KF289956
R21~R23 PRI AR %8¢ C. deserticola B, H KW N44.91°, E83.38° KF289957
N44.91°, E83.39° /
N44.90°, E83.39° KF289958
N39.74°, E102.61° KF289964
R51~R56 PRI AR ¢ C. deserticola B, AAn w RS R B N46.79°, E85.70° KF574740
N46.78°, E85.70° KF574741
N46.78°, E85.71° KF574742
N46.79°, E85.71° KF574743
N46.80°, E85.71° KF574744
N46.80°, E85.71° KF574745
R61~R66 PRI AR % C. deserticola Bras, ToREK N45.58°, E84.93° /
N45.58°, E84.92° /
N45.58°, E84.93° KF574746
N45.60°, E84.92° KF574747
N45.61°, E84.89° KF574748
N45.63°, E84.88° KF574749
R31~R33 PR AR % C. deserticola WS, BT 7o it N38.90°, E105.54° KF289959
N38.90°, E105.56° KF289960
N38.90°, E105.55° KF289961
R41~R43 PAL AR C. deserticola A, EP AR N39.73°, E102.60° KF289962
N39.73°, E102.61° KF289963
R71~R82 TR K C. deserticola WS, EP AR N39.34°, E101.75° KF574750
N39.43°, E101.58° KF574751
N39.52°, E101.40° KF574752
N39.21°, E102.13° KF574753
N39.10°, E101.96° KF574754
N39.08°, E102.25° KF574755
N39.17°, E102.39° KF574756
N39.12°, E102.50° KF574757

N39.22°, E102.38° /

N39.25°, E101.98° KF574758
N39.56°, E101.20° KF574759
N39.65°, E101.06° KF574760

140 V 25 min £l PCR 74, BEBSAGAL I M IFAd s
MUK &G . (dil) F 3=y PPt toxt ko
#r. ABI3730 Wl/FAX H X PCR 7= 41ill)y; & H
CondonCode Aligner X JPHIHEATHHE, FARREIX A,
MEGA W HHE L e 41T Lex, ok B Ah i &
G ABFEM (NT tree); A FHTEFEML Perl i 5 S8 1H 20 #r
AN R HR Y B ]S AL B0 2 1R o A RE, PR AN )
DNA 4515451 barcoding gap, iz il i
115 (nearest distance) FIAHAPE S R H V5 (BLAST 1)%

BRP A F % e k=,

(3) S FHERE. @b ER R R
i L R 2% M (http://cdc.cma.gov.cn/home.do), £
KA AU AT BRI i sk (R . P I A
AR TOFSAFEEE 1 JBE 1 AR, 7 A
Bt 7 Pl it SRR RE . SRR H RN O
SRR RS, Frem OENET S S E AR
PR G RIUER 7, WS IXIEIBGE 228
EL 2 Bl AR AL s Rl AR S 7
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SEOMRTT A ST ALSE BT S oy TR R 2R A KRR AR S A

Z3

Ji

2 HR50
2.1 UPLC-QTOF/MS 4+ #t

(1) WRBEE R %, Al 5 f s 7
A~ UPLC-QTOF/MS A~ [H] 7= AR 2 PR i L B 7 I
R E 2 s, R 16 A U RS 45 BT 2

e, U AREEUR A (M-HT R 7 I AR

100+

TEXVEE (%)

#% Q-TOF(quadrupole-time of fight) & 43 ¥ JFU ik v 5 %
DN EER IR R R E S, R AR
S5 SCRE L JEHEWT T 16 S B AT BE SRR,
M F BN IR LA NI Tk R S, %
ELE RN 2. 1 6~9 DU 12 PRI ], 70+
DA R Jo T A HH 5 Skt ol — 8, S AR
RE . WAETT A, BEALRE . R BELET L

2.00 4.00 6.00 8.00 10.00 12.00 14.00
B8 (min)
B2 AREFEHEKZ UPLC-QTOF/MS &
K2 AABABETFEATEZEEFEHES
A [M-H] - _
. B R . N M-H s U TN
wpg sy PREINT et AR me e DL M e BT 2%k
(min) (Da) IR {F (Da)
1 3.69 WAL F CyHy013  487.1454  487.1452 0.4 - [15]
2 4.00 mussaenoside acide CisH2O10  375.1289 375.1291 -0.5 - [16]
3 5.89 cistanbploside C1/C2 CisHuO,  801.2449 8012453  —0.5 - [51]
4 6.58 £ % CyHyO;  639.1947  639.1960 —2.0  621.2183, 179.0359, 161.0235 [12]
5 6.66 SRR A CyHpsO3  639.1947  639.1960 -2.0  621.2183, 179.0359, 161.0235 [12]
- 623.2201, 477.1612, 461.1643
AS A s ) > -
6 6.89 AR5 1 CisHuO0  785.2517 7852504 1.7 16110244, 135,044 [12~14]
7 7.64 WA A CaHiOn 7992673 7992661 1.5 0372346, 612631%%’1(;’ 4911746, 115 141
8 8.28 BT CpHy0ps  623.1989  623.1976 2.1  421.1646,319.0787, 161.0237  [12~14]
9 9.48 SRS CpHiO1s  623.1989  623.1976 2.1  421.1646,319.0787, 161.0237  [12~14]
syringalide 445.1716, 299.1123, 201.0165,
10 9.57 A3 L rhamnopyranoside CpH3014  607.2023  607.2027 —-0.7 161.0235 [12]
— 475.1771, 461.1655, 315.1072,
11 9.89 AT C C3Hy015  637.2137  637.2132 0.8 179,034, 161.0243 [12]
645.1805, 623.2011, 503.1779,
12 10.35 2- LB S AE T Cs5H30p6 6652086  665.2082 0.6 461.1668, 315.1097, 179.0339, [12~14]
161.0242
13 11.43 osmanthuside B CpH3015  591.2076  591.2078 —0.3 467.1423, fjélg% 4 161.0224, [12]
14 11.74 WK D C3HyOys 6512287  651.2289 -1.7 - [17]
15 12.17 G B CaHyOr 6652086 6652082 0.6 041774 ‘;6611' 1)627311 390785,
16 12.38 cistancinenside A CyHyO16 6792253 679.2238 2.2 - [5]
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N 2B AR, 64,5, 10, 11, 13 7115 f 0%
] 43782 LASOTRE e e i 5 Skt s — 3K,
YR N BB B O 1 R WK syringalide
A-3"-0-L-rhamnopyranoside « W A %% 1f C. osm-
anthuside B FIEF 61T B. & 3, 16 Filid boowf L H g
) oy i, 5 SRR IE AR, ek
cistanbuloside C1/C2 #il cistancinenside A. U 1, 2 Fll
14 (5375 A B 5 SCIRIRIE I B AR 7F 17, )
SUHEN A A #EH F, mussaenoside acide F1 A A28 H
D.

(2) A[E =1 K 254 1) PCA, PLS-DA K&
OPLS-DA 43r#7. KM MarkerLynx #K{4FX} 4725 1 #5
SR AN 77 b A AR 24 4 Fig S0 P15 v 1) Js s B4t
17 PCA BRI 43 H7. i3k AN [|] 77 Hh 25 44 1145 53 16
LU Y, B SR N 52 DA 7 2 e B R X )
TRk, AHWN Sl PRz 6 1 X R32 B A7 (i B (18] 3A).
T HRBREB R A A e 22, HE D0 S 4 R EAT
T PLS-DA 734t ti435r EInT DL H, Hrapn iy 52t
P HiL R 244 W4 X 73 TR (] 3B).

28060 AN TR] 7 1 1R ALK 2 3 200 B 0 A, 9 x D
MR T OPLS-DA 7341, 135 S-Plot (I 3C),
M 4 MRS, 10.36 min-665.2085(f H

100 RS # &

50 1

o

B 7] £g- A EE m/z) A1 10.36 min-687.1898 Ay 7 5 = A
KA AR &Y, 1.61 min-363.1290 F1 11.15 min-
966.6597 h NS T R IIbR &), 563 2 78T,
FREH 10.36 min-665.2085 F1 10.36 min-687.1898
2'- LB SEAL K (¥ [M+H] 1 [M+Na] HE 7 7 8 1,
W L 2 BB SO Y. LAE R
MRS AR R, AR N SR RO T LT
A, BTl 2- SBEBSEARRE 7 T LLVE A X 43 P AN 7= Hh
PR (P FE AR B2y, oAt b 24 pr AR 35 o i 45 e 3L
G584,

2.2 psbA-troH J7 5| SRS [F) 7= 4 Py A%

(1) FH %SRS 8. 18l CondonCode
Aligner, MEGA 41 e 15 21 ¥ 3 51 SCAF 04T 3t
o BN, KRBTSR A EFE M R, R2, R5 I R6
FE 191 A7 10#8h G, TN SRR AL 4), &Y
PR 77 1 PR 28 2 A A T ST RUAEAE B S 22 5

(2) WAL BT, MEGA X84 1R 51 3k
ATELNF, 3T Kimura 2-Parameter model 155 P A%
Tl N B AR BE B, 49 N KB B N B K I8 AR R Y
0.03205, Fit Py fe /B AL 2524 0.00000, Ffpy - 1yist
LR ES R 0.00802. Hdfs W A BEM N AAAE—E 1)

501 o

=R21 =
w 1 wR12 R23

-50

-100 JR43

—50¢

~100 0 ' 100

-120 -100 -80 -60 -40 -20 O

20 40 60 80 100 120

(=]

-05 -04 -03 -0.2

B3 AEF=HAKEA M PCA 1 PLS-DA 47
A: PCA 754> F; B: PLS-DA 734> &; C: OPLS-DA S £k
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TEOMRTT A ST ALSE BT SOy TR R 250 A KRR LS AT 5T

G GATT

TTGCTCCTTTATTTTATTGGTAGT

[w]1.R11

2.R12

3.R13

4.R21

5.R23

[v]6. R51

7. R52

8. R53

9. R54

10. R55
[w]11. R56
12. R63
13. R64
14. R65
15. R66
16. R31
17. R32
18. R33
19. R41
20. R42
21. R43
[w]22. R71
23.R72
[v]24. R73
25. R74
26. R75
27.R76
28. R77
29. R78
30. R80
31. R81
32. R82

mETANE -

ART AN

Variable: 25/424

1910

#>>>>>>>>>>>>>>>>-

Data

B4 HriEs5nRE = ARERR T HrE R

AL 7

(3) NJ tree f##t.  ASLEG45 G GenBank HiiE 4
FEA, I 1 6 IS SC R A 52 P 2R il 7 i SRS,
T H B LT 43 B, 37 PR AR BREAN [i] = 48 42 AR
(B 5), L PRI A P AN 7= Hs i SRR PN 52 7 B Ak 40
P32, GenBank %0¥s 5 5 A SLIG 4510 — 3, W~

W= B2, Sy W]

&

2.3 PIRE AR X AR R 43
L < [ GRE A B IR S5 M R R 2

324

P, o 3 XA Sl S B Uk AL 2 I 1 RE4T PCA
AT 6A). GURERW], WS BT > N
PIRPSRA. 1370 B0 N 73BT PCA it (B 6B), 1)
R 7 DX B A K R LR S S AT I P 1) T R
K, 2R WL SR PR AF 25 A0S it M A 28 B /K R B oy
TS A A TR R RS A S 7 DX D R
HR, RN SIS ERE . FXH R E, 7 3%,
ZDEE 3 N R BN N IR E = 3 i B i b T Ep o
KPP AT IS, T BUA R PR X 2 HA
[ e PR A 2 R



ARG ANS

54

R ARl 2014 4F SR 44 3 M)
R73
PSR ST B TIAF 914370
R75

—

66

HBTANE

——

— sl

70

60

&5

-9-8-7-6-5-4-3-2-1

B
=
/%/m
/ >

01

23 4567 89

B 6

62 | |
54
7

WAKZEB KF=H NJ tree 44T

AR OFTHIBGIEFI914368
R71

R77

AR SFTHIEZANEFJ914369
AR OIIAEA EFJ914373
R33

AR SITHIETHGQ435468
AR SITHIETHGQ435469
R31

R82

AR SIHIE A EFI14374
R72

R80

R82

R41

R76

R32

R43

R42

R78

R74

AR SFTIEAEFI14371
AR GFTNIEZANEFI914372
AR GEOFJ14375

R12

R55

R21

R23

R66

R63

R64

R11

R54

R65

R13

R51

R52

R53

R56

087 g R
0.6 4

7 RRBE

[@EL=)=!

0.4
021 « F198
0.0

FEXNEE .

L =HINE
o2 £ EIRAT Y

-04

sl . 1PEiEE

&

L FREKE

1 B19E

-04 -03 -0.2 -0.1

AP R AR AR T (K PCA 2347

A: PCA 154 &; B: PCA Higii &

0.0

01 02 03 04 05
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TEOMRTT A ST ASE I SOy TR R 25 A KRR AL A T T

3 Wie

AN [P Ml 25 AR SE B E AR ARSI N K
A S 3 TN BB A R R ) 2 2 TR (R A 28 T ) Ak
©), IEREDIRIL . AR ERILZESE, IR
ZE St A B RS T R S S, AR
WHEAMICER, WHCR M AR Tl T8
TlE NS VD BRI D, SR 20 2. I
FERFFUR WM, AR A 1 LA 52 B 43z 38 v S AT
TE B b SRV 1 TSN SRS U e s S S PN (L P S
AT, AT TR 2% 3 P A i SR 22 5 R P A T
77 DR R BEAT A2 L 207 AR R R U A 2 A
THIBESE.

3.1 T UPLC-QTOF/MS H ARG HT KA SR
PR AR A0 27 A R 2 T PR R A A B DG 2R 0 6 i
i - R B I N A AR S R AR A A B R Y A
0 1 POVt AR ] 7 S DA A 88 11 H 5 I B R AT 5
RKAARFE =A% B> E A, KK S5 G PCA,
PLS-DA LA % OPLS-DA 43 H1 X A [i] 7= Hi PR A2 1) 24
OO KNI TG 2R 2 E e i s SRR W, W
A i 2 I B A A A S 25 e . AR 100°0K4
Gt W RVG A AL EOR 8RS W S0 2 b E R A,
b 16 AN 15 DLSSE, RIS 2- LT B S A
BT g DX 20 P DR B PR AR 8 (1) 5 Bl 4

3.2 BETMSAKEER psbA-truH [3 553 A K%
AR

PR S8 B AP AR b 5 25 5, oleer 28 AT,
AN NP RAPD BOR G, Bl i 58l
7= R S P 5 ot ol 3 BRI EEL 2 e S A X
(1) PR AR 2 A7 6 Tl A 4 4h; A R A2 U 1 238
psbA-trnH J7 5 D 55 ) R 2 B FLTR B . ARAE ST
E R W R L B Zh s H A Hb B AR iR
psbA-trnH JP AR B 5 N 5 R EAT 40 B,
I PRI AR AN [ 72 b 8] 5 AL A7 AR 22 5, W
RURARAE 191 A2 5500 G, WS P= 0 A NI tree 77
T2 B PR ZR AN T H B 8 2 P S, IR R 1)
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Ecotypes of Cistanche deserticola Based on Chemical Component
and Molecular Traits

HUANG LinFang', ZHENG SiHao', WU LaBin', JIANG Xue' & CHEN ShiLin’

1 Institute of Medicinal Plants Development, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100193, China;
2 Institute of Chinese Materia Madica, China Academy of Chinese Medical Sciences, Beijing 100700, China

Diversity of ecotypes in Chinese medicine materials is an important part of research on genuine medicinal materials.
Cistanche deserticola named desert Panax is the most distinctive endangered medicinal plant and keystone species
distributed in arid areas. Xinjiang and Inner Mongolia are the main producing areas and traditional authentic region
of C. deserticola. Preliminary research shows that Alxa Plateau in Inner Mongolia and north of Xinjiang are the main
ecological adaptable and concentrated productive regions (two ecotypes), and we further investigated the chemical
component, molecules of geographical indications and ecological factors of C. deserticola in this two main
producing areas. Phenylethanoid glycosides and iridoids of C. deserticola were analysed using UPLC-QTOF/MS; C.
deserticola from different areas were identified and analysed based on psbA-trnH sequences; the data of temperature,
moisture, illumination and other ecological factors of the two main producing areas were obtained through “China
Meteorological Data Sharing Service System”; ecotypes of C. deserticola were divided using analytical methods of
biostatistics and quantitative classification. The result of UPLC-QTOF/MS shows that C. deserticola of two main
areas had striking differences: 16 components were identified, and 2'-acetylacteosid was recommended to
differentiate C. deserticola from two producing areas as index component; aligned analysis of psbA-trnH sequences
revealed that C. deserticola had differences in locus and structure of sequence. C. deserticola originating from
Xinjiang had G base in number 191 locus, while C. deserticola originated from Inner Mongolia had A base in
number 191 locus. The analysis of NJ tree indicated that two areas of C. deserticola clustered into two branches
obviously. The data of ecological factors also show that C. deserticola presented two geographical distribution
patterns. This study provided a new idea to investigate ecotypes of Chinese medicine in different ecoregions and the
biological nature of product variation, and laid an important foundation for further studies of the theory of genuine
medicinal materials.

Cistanche deserticola, ecotype, psbA-trnH, chemical components, geographic distribution
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