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glycosideEilignan glycosideE &9 » &
TEZT G # 43 Bf H phenylpropanoid glycoside
iridoid glucoside ~ iridoid aglyconeflltriterpenoid
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Correlation
Name Formula Mass RT (min) Adduct Positive ion (m/z)

PCl  PC2
unknown 1 (CD)(CT) 386.1213 159  [M+H] 387.1264 029  -0.17
geniposidic acid (CD)(CT) C,¢H,,0, 374.1213 2.44 [M+Na]" 397.1117 0.61 -0.42
unknown 2 (CD)(CT) 370.1264 2.55 [M+H]" 371.132 0.57 0.25
unknown 3 (CD)(CT) 354.1315 3.19 [M+H] 355.1367 0.60 0.46
cistanoside F (CD)(CT) C, HyO,3  488.1530 3.26 [M+Na] 511.1412 0.81 -0.09
unknown 4 (CD)(CT) 192.0773 3.41 [M+H] 193.0837 0.54 0.61
unknown 5 (CT) 268.0583 3.84 [M+H] 269.0648 0.23 -0.52
syringin (CD)(CT) C;;H,,0, 372.1420 3.85 [M+Na] 395.1313 0.56 0.22
echinacoside (CD)(CT) CyH,0, 7862582 524  [M+Na] 809.2476 0.75  -0.35
unknown 6 (CD)(CT) 370.1628 5.26 [M+H]" 371.1676 0.51 -0.48
unknown 7 (CT) 338.1366 5.86 [M+H]" 339.1394 0.2 -0.66
cistanoside A (CD) CyHysO, 800.2739 5.95 [M+Na] 823.2620 0.52 0.73
tubuloside A (CT) Cy;H 05, 828.2688 6.34 [M+Na] 851.2568 0.14 -0.77
acteoside (CD)(CT) C,oH3605 624.2054 6.48 [M+Na] 647.1935 0.75 -0.34
isoacteoside (CD)(CT) C,oH5605 624.2054 6.98 [M+Na] 647.1934 0.68 -0.25
unknown 8 (CD)(CT) 602.1999 7.33 [M+H] 603.2041 0.64 -0.43
cistanoside C (CD) CyHy0,,  638.2211 767  [M+Na]’ 661.2085 047  0.78
2-acetylacteoside (CD) C;H;s0,6  666.2160 8.02 [M+Na]’ 689.2038 0.66 0.22
tubuloside B (CD) C,;H;s0,s  666.2160 8.91 [M+Na] 689.2022 0.63 0.28
CD : ATES ; CT : BILATES

53 BRPC1ELPC2 2 #HRH 4 (correlation) » FHEH
MRS AFRIBE AT R E R 4 iiE 2
G ERR  EELE ZPCLEEPC215 3 7R
=l FooE SR AR I B S B
5 o B H AR B A K ke 8 o0 38 - Hp
{EE G — @R B E R - RS
EHE BRI B RARE  EEAG
— @SR TR E R ELRER - B RERE
TREsREL - TEURATERREIEF - e iR
FREEL T R oy B SR ER AN A 2% B =
Hafr AEEB R TR oA E RE
TE A 72 22 B P CR & i 5 & I AH #8887 A S —
o 19 IBIER S RE 3 Z B3 BAPC 12 #E
BE1E S BEROIAPCAZ T B TR A & A7

HEIE LR R S HE B 1M
cistanoside AHcistanoside CERPC2.Z FHEE 1A
RN EME S - B AEREETC AR
A

MESBUNAERER P 2 - THEE
INATE R EEA ATEZ(CHIL4 ~ 24 ~ 34) » fEPCR
i E HAG SRR M TEZY - (HPCARS AR EL
RATERE ST - R s E TR T AT L
ZPCASE LG B AR AR A ATER _H
TR Tiang Y. 5 N PO 9% BN A R 2R BB 4 1A
TE# F B 57 B Fyechinacoside © acteosidef
2-acetylacteoside * L =FdH 3 AH RS EAEL
A ZRZ KRS & EEEERE - IREHPCA
L@ 2 R A -
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Chemical Fingerprint Analysis for Differentiation of
Cistanche Species by UHPLC-QTOF/MS

BO-CHENG WANG, YA-TZE LIN, CHING-CHIEH KAO, CAI-YU WEN,
CHIA-FEN TSAI, MEI-CHIH LIN, SU-HSIANG TSENG
AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Cistanches Herba is a common traditional Chinese medicine with superior tonic activity, and used
for the treatment of kidney deficiency and sexual dysfunction. However, the counterfeiting of Cistanches
Herba is so rampant in the market and causes problems in the quality control and patient safety. In the
recent years, the quantity of Cistanche had been decreasing due to over-harvesting and resulting in severe
counterfeiting. According to Taiwan Herbal Pharmacopeia (3" edition), authentic Cistanches Herba
was the dried stem, with scales, of Cistanche deserticola Y. C. Ma or Cistanche tubulosa (Schrenk)
Wight. This study aimed at the development for chemical fingerprints of Cistanches Herba by ultra-
high performance liquid chromatography quadrupole time-of-flight mass spectrometry (UHPLC-QTOF/
MS). Nineteen characteristic compounds were identified. The data was further analyzed by principal
component analysis (PCA) to transform a set of values of linearly uncorrelated variables which was
able to differentiate Cistanche deserticola Y. C. Ma and Cistanche tubulosa (Schrenk) Wight from other
misused species. This study demonstrated fingerprinting technique can be used for quality control and

then enhancing the safety of Cistanches Herba products.
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