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Abstract: In this paper, the bioactive components and antioxidant activities of Cistanche tubulosa (CT) cultivated in
Qinghai Province were comprehensively analyzed. The results showed that the bioactive components in different parts of
Cistanche tubulosa were significantly different (P<0.05). Contents of total polyphenols, total polysaccharides, total
triterpenes, echinoside and verbascoside in bottom part were significantly higher than those in the middle and top parts.
Especially, the contents of the total echinoside and verbascoside content was 4.67%, which was higher than the standard of
Chinese pharmacopoeia 2020 edition. The ICs, values of ABTS free radical scavenging abilities of root, middle and top
parts were 0.91, 1.59, 2.32 mg/mL, respectively. The ICy; values of DPPH free radical scavenging activities were 0.77,
5.16, 10.66 mg/mL, respectively. The antioxidant activities of different parts of Cistanche tubulosa were closely related to

the contents of various bioactive substances, the ICy, value of ABTS and DPPH were negatively correlated with the
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contents of total polyphenols, total triterpenoids, total polysaccharides, echinoside and verbascoside, and the correlation

coefficient was high. The results will provide a theoretical basis for the medicine, food safety and utilization of Cistanche

tubulosa in Qinghai Province.
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Fig.1 Schematic diagram of different parts of Cistanche
tubulosa
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Fig.2 HPLC chromatogram of echinoside standard
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Fig.3 HPLC chromatogram of verbascoside standard
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Fig.4 Total polyphenol content in different parts of
Cistanche tubulosa
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Fig.9 Verbascoside content in different parts of
Cistanche tubulosa
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SRR BRI, XF ABTS [ HH 2 A9 5 KR 8 32 1
W AMRFRXT ABTS [ H LA BRAE 1 feom, Houch
AT . 24 R 5 mg/mL B}, ARFS . R
T30 4 Vi 145 588 45 51 S 96.75% . 93.82% Fil 81.03%;
YRE S N 10 mg/mL BF, AR FB A ST ABTS
F R ATE SRR 2 99% LU, R H iR iR i 15
BREE ST, AREE. A YT ABTS H LISk AE
F104 IC 5 fHAT A1 0.91, 1.59 Fil 2.32 mg/mL(F& 1),

nE 11 Fros, BEE R SR G N, X DPPH
FI LI BR R iz s . ARFXT DPPH H i
FEMIR BREE Ty deik, OO TP RIS . AR e B
A 10 mg/mL B, HES . A& AT 1 5 38 55 31 A
76.31%., 64.75% Fll 54.54%, 2FEHRERT 10 mg/mL
AsF, e B B N I 35848 X DPPH [ i 3B 15 BRAY Sk
B S AR, BSR A IR BIPTIR IR (A5 RS, (A,
RPN BAT H RV BREE T o ARFER . AR TI0ER
%} DPPH H i L5 B e J1 19 1Cs, 1H 435 A 0.77.
5.16. 10.66 mg/mL(F 1),

1 AFEEAL A AR AE SR 1C,, fH(mg/mL)

Table I ICs values of free radical scavenging ability of different parts (mg/mL)
H HETE R AE R R 5
ABTS 0.91+0.05°¢ 1.59+0.09° 2.32+0.11°
DPPH 0.77+0.06° 5.16+0.16° 10.66+0.22°

T A AT AT RERR 225 8.3 (P<0.05)
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2 ARME SRR

Table 2 Correlation analysis of different measured indexes

IsE2 ) IsEZ B MEEHER PSRBT B DPPH IC,, ABTS ICy,
JE A1 1
MERE 0.999" 1
B 0.998" 1.000™ 1
SYAVIATE -0.448 —0.495 -0.51 1
AR A 0.995" 0.988" 0.985 -0.356 1
BT 0.98 0.969 0.964 -0.263 0.995° 1
DPPH IC;, -0.966 -0.978 -0.982 0.664 -0.935 —0.896 1
ABTS IC5, -0.977 -0.987 -0.990" 0.627 -0.951 -0.916 0.999" 1

R 35 (P<0.05), **FH MR 3% (P<0.01) o

ALRAFE A3 HIFIY T 8 16 TR AR FH 5 O gt
B et g v, 2558 SR PRI A nT A5 250
% DPPH [ f3&, F AN 2, 4 B 1) DPPH 1Cs,
B354 0.142. 0.175 mg/mL; fr] & 25050 558 i<+ iF
SER IR, AR E KLY X DPPH F1 ABTS H 3L H
A RERBREE 1 . aRIFFT4h SR 3 W A A it
B34 et it F i BE RBE T o

7 PR, HFE EAER YT ABTS F1 DPPH
FI A B nvs kREE 1, BRSO bt AfkEE
TINGF$5) 2k AR B> s> TS .

23 XM

2% 2 NOREFERR Z E AR S, e 2 AT, B
ZWy S R B DL AN SR Sz )
S E IEASE(P<0.05); B Z2H S B =ik S S e
EIEAHSC(P<0.01), SR 1 & AL 4 W 35 IEAH G
(P<0.05); FASAGH 5 B EEAEM Y & B 52 W 35 IEAHSC
(P<0.05); ABTS ICs, 1H-5 & =il &5 5 i & fAH G
(P<0.05); ABTS ICs, {6 2 DPPH IC,, {H 5 5 Z W
B . SR ARG . BASENE T S R U
5%, UL M LA K%Y DPPH 1 ABTS H i3
AN VARSI SEA S (N < - N /N - SR =d ) e
B ABBE 1 & % UIAH G ABTS 1C, {6 /2 DPPH
ICs, (H 5 RFAET R S R IEAHCE R, nlREEH T
AL REAE TS R & 2 A BT AR
VLI SR T EIChi e ke )i .

3 i

ARSI EAB Rt =3B A= 00
PR ST S T E AR AT T A . ST
HH, HIBEIERARE T EAFEE N, 5. £
W R OB IS EIE R T . R ERAETT RAE
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