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RSN R DPPH B pESCITA = PO TE . B85 Siist A vh & i e o A RAG 1, U B AL
H, BRI E SRR 1L.9% , 5 MR ORI B S RN 2% 5 BHEMZ LG, PESRIER 17%, 5 FE
BRI BHIAF) 20.2% , FHPERZ9 ~ 10 ff; RBIBRARIE NS Z 0 & 12 86. 87% 5 1RAMEER - DPPH 555
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[ Abstract]  Objective;: To determine the content of 5 kinds of phenylethanoid glycosides( PhG) and polysaccharides in
Cistanche deserticola and their antioxidant activity simultaneously. Methods: The PhGs and ethanol extract were prepared, the
content of 5 PhGs was determined by UPLC, the content of polysaccharides was detected by phenol-sulfuric acid, scavenging-
DPPH test in vitro to evaluate their antioxidant activity; Results: The highest content of C. deserticola was echinacoside, fol-
lowed by acteoside, the content of echinacoside and acteoside was 1. 9% in ethanol extract and the total content of five PhGs
was 2% ; After purified, the content of echinacoside and acteoside reached 17% , the total content of 5 PhGs reached
20.2% . The content of polysaccharides was 86. 87% , in the scavenging - DPPH test, based on ICjvalue, 3 system scavenge
ability was; PhGs > ethanol extract > polysaccharides. Conclusion: The content of PhGs and polysaccharides in C. deserticola
was firstly detected simultaneously. The antioxidant activity of PhGs was significantly higher than that of polysaccharides. The re-
sults provide data for quality evaluation and utilization of active ingredients in C. deserticola .

[ Keywords ] Cistanche deserticola ; UPLC; phenol-sulfuric acid; phenylethanoid glycosides; polysaccharides; an-
tioxidant activity
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RIBIy o EACLYBAT TR, K OB RS 2y
NRIRPUAACH], TR N N W] A9 BT SR AL A
M, SRR A E 2, R A R RS A dEE,
A AR 1 R S /D BRI R A Y AR A 9 8 A Tl
(SOD) ik, BRBULAMLYI(LPO) | — LR E 2
WL RRAR ™ . O SOk T8 2 B2 A i k2%
45K ETE RIS , ST PR 2 Y 5 i
Rl BUEALTE PRI TE A, B e A A B
1. B e, W AR R, FINRA
PRSNEER DPPH A 3B 5 = FH U Aim ik, B2 P
MBI AR, S A AR PR S iE
BUMZHE L VST RS

1 FE5iHE

L1 %%

LK 2 D RERG AR Y (infinite M1000 Pro, X
Tecan) ; RE-2000A Jig#% 75 & # ( VSR AE AL AU AR
J7); KQ-250DE #Y %544 i 75 15 vk i ( B 1l vl i A A
A RAF) s METTLER-ABI3S +75 /732 —H 177
M R (METTER-TOLEDO, Switzerland )

1.2 {24

FreVBE AR (o ] B2 2 B2 B 24 AR 00 5 o
ARz [ B2 2 2y e 24 FH A ) W5 o 2 o ) F 5
51 S TE NI AN Cistanche deserticola Y. C. Ma 1
IR BTZE A (S 99.5% , Hit5: SL-
BR0495V, SIGMA); DPPH(#i 7% Z bl T\ & B A
FRZvH], #it5: PRPDE-JO); Ji B EQZE 17K (AT I
maig B RA PR A ) s S (3% 2k, Honeywell
Burdick & Jackson, USA); H #g ({4 % 4, Dikma
Technologies Inc. , Beijing) ; HARFN B4l

Trolox ( 4= — 1 BE NI IR IR, 40/ : 98.0% ;
#5 . RQITLIN07, EigSR RV R PR ) 5
WREE T (A 2 B AR R LA IR A W), 2l
98.88% , fit5: MUST-17030701); 2’ -2 [t & &

R (R H 2 B R A R A, 4l
99.28% , L. MUST-17031504) ; &4 H A (5
Hh2 BRI RH AR AR, 4ifE: 98.57% , it
5 : MUST-16080111) ; B35 AEHEH (AR = B4R
PR A RA R, gifE: 99.57% , #it*5: MUST-
17020715) 5 SBEAMEH (A2 AR EY R A
FRONH], 4ifE. 99.77% , fit'5: MUST-17041816)
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2.1 Sl PR IR S 2R U S 2 B i

YBGE B2 A3 B 1) e T PR AR 8 T IR RO,
70% SRR 2 Y, B2 h, Fuk, S
70% CRERIM, Weds Has T4, 1S BIRESE YR E
EYET RICEER, DIUKIREETTEAS 3 e 16 N I
HZHE; FRESEYR Bk AB-8 RALI I 1746
fb, JeHKEBRZ4 BT, FEH 50% CFEvEl, HETL
o, WCEVEBIR, WAz T, 1325 N A T
2.2 JEBLANRE B B S MR O 2R AL
o3 w I E
2.2.1 UPLC @it @i%fE. Waters Acquity UP-
LCOBEH C (100 mm x2.1 mm, 1.7 um); Vishtl:
M5 (A)-0.1% HER/K (B) 5 JiLi: 0.3 mL-min~';
PEREMARRR, 2 wl; Al 30 °C5 K 330 nm; HHE
VEMZE: 0 ~8 min, 2% A; 8 ~ 16 min, 12% A
16 ~19 min, 16% A; 19 ~22 min, 16% A ~22% A
22 <25 min, 22% A; 25 ~30 min, 22% A ~25% A ;
30 ~32 min, 25% A; 32 ~35 min, 25% A ~30% A ;
35 ~38 min, 30% A ~40% A; 38 ~40 min, 40% A ~
50% A,
2.2.2 pRiEER B 22 o RS S R IBURA R 5 T
1.69 mg, LEAHEL 0.70 mg, EAETT A 1.06 mg,
FERAEMT 0.99 mg, 27 -ZEEEAEMTT 0. 85 mg,
I3 2 mL FSEA A, MUCHR B 58 Gk B, 21kl
Pk, AR 1,

R1 5 MEZEFHRMOIRME &

F5 % EYEx LML/ g mL ! r
1 A REG T Y =9 564. 6X - 58 766 26 ~ 845 0.999 9
2 BRI Y=10 994 X -35 309 5.48 ~350 0.999 7
3 BT A Y=8993.2X -8 260.9 0.98 ~62.5 0.999 9
4 SR Y =15 619X —26 956 1.95~62.5 0.999 8
5 2’ - AL Y =13 229X -37 192 1. 66 ~106 0.999 8
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! L | | l ! L |
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
t/min

4 6 8 10 12 14 16 18 20 22 24 26
t/min
e Ao MBS B SO BRI HR I R 1~ 5 235 R
PARAGT . BRI . BIEH A, RTRAEHH . 2°-CMBHE
B .
E1 xEm. 2F. BRY UPLC

2.2.3 JriktE gt MR IR 2. 2.1 ik
M, EEHREMIEBOESLE 6 IR, TR REIR,
5 PR ST 28 Mo W T AL RSD /T 3. 0% (n =
6), RUVNAHEE L R

FOE PRI : fE LRI KT, SRR
WornfE0, 4, 8, 16, 24 h ke, W75 5 FpoR LBz
RS i 7E 24 h NFaE, RSD ¥/hT 3.0%
(n=5),

FEEMR . KERBUS M 10.0 mg, 2 mL
WK, 16 BN EIERIF TR, 5 FoR Qi
HRBTET RSD #4/N T 3.0% (n=5), KPIZ
Dk E I R AT

PR S s DA S R o R AT A [l i ik

B, UFERCH & EN 80% , 100% , 120% %5t
BN XS B SIS &, PATIE 3 iy, FBEEARI
#£2,
2.2.4 KFE S MR CEETT L & HIE PRI
2.1 TR A B Y S B AR A, TC R RTE E
K5 mgemL ™ RS, R SRR 2R
e, g%,
- 428 -

F2 MELEKIAELER(n=3)

B SEHIEE S SF R RSD
/ug mug B(%) (%)

1 R 631.0 1299.24 105.90 1.92
780.0 1428.46 81.00 1.98

946.8 1961.33 105.45 1.59

2 BRI 72.0 144.84 101.17 2.20
90.0 167.23  85.81 0.58

108.0 209.87  94.33 3.1l

3 A 13.6 28.00 105.85 2.16
17.0 32,39 95.62 2.61

20. 4 38.81  90.24 2.49

4 BEBIEWT 24.0 49.55 106.46  2.25
30.0 58.63  95.00 2.35

36.0 65.24  81.00 2.04

5 2 ‘-ZERERWL 60. 8 134.59 121.37 0.95
76.0 145.14  90.97 0.27

91.2 183.60 101.32  2.03

3t
Jo

R3I HERAENEER

g
5 % B o BAFEE
1 PR AG T 93. 07 798. 39
2 BT 5.78 90. 01
3 B A 1.68 16. 82
4 S SACET 2.32 29. 64
5 27 - B SR 2.08 75.97
2.3 ZFEE SN E
2.3, 1 M A PERRE MR 2] R 2 BRI A B

T, ZRBKIE, BOH B R E R 80 pgmL T )
HRIPAG SR, MR FR BT S e B2 40, 20, 5,
2.5 pg-mL ™ RINEW, FOMRAEH 2 mL BT H
FEVE, PRSI 1 mL 6% AR, 5 mL kAR
R, KA 20 min, HBCH, FK%RE, F 490 nm
ARIE W G N AR F B 7 FE Y = 8.892 9X +
0.022 8, r =0.999 4, % B FE W W BEAE 2.5 ~
80 pg-mL P RAFHLIELR
2.3.2 FEksEEE REE AR B2 mL ZHEME &
W% 2. 3. 1 S BRI HOW G R, #E220EFE 6 Ik,
RSD Jy 1.78% , FHA{UANG L RAT .

ot B2 mL 26 WAE 2.3. 1 B R
HAE, MERMG 0, 20, 40, 60, 80, 120 min J5kE
mWERE, RSD (M 1.99% , KB 2 h fue R A4

BRI KERIEZ P 2.5 mg, P17
54y, FiREAET @ 27 & &l 86.87%
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RSD {f 4 1. 90% .,

IEE DR . R 2 B B EL 03 2 10 2 AR I
W1 mL, Z3RIEELLENA 80% . 100% | 120% %%
BEPR S W, #% DR BRI RO B, A5 R
4,

F4 MEEKENESER(n=9)

1 0.017 6 0.039 1 103. 68 105. 71 3.88
2 0.017 6 0.040 2 109. 66
3 0.017 6 0.039 2 104. 60
4 0.021 7 0.049 8 107. 54
5 0.021 7 0.050 2 109. 27
6 0.021 7 0.049 6 106.91
7 0.026 0 0.056 4 96. 11
8 0.026 0 0.059 2 105. 81
9 0.026 0 0.059 8 107. 80

0 RERER S E0.021 7 mgemL ™!

2.3.3 ZRSRNNE  KEFERI2. 5 mg SRR,
AWK ELA R 100 mL 25 50, FC il 8 C, Wk
(0.025 mg-mL~") BOAEIR S, FIRES R
UL it UG R, R A [ 0 7 R A R o A B
WeE R €, (0.021 7 mg-mL™"), ZHERFT R EON:
W =C,/C, x VIREAEED , s -1 &ah
86.87% , RSD 5 1.90% (n=5),

2.4 FEE R R CEET R0 M Z W5 Bk DPPH H
Hh EEE 1 B E

2.4.1 DPPH H H 2 O BER W R BCH) O+ %5 FR B
DPPH H H1 345 7K 3. 32 mg F 100 mL 26 &5 82
Hi, W195% ZEEERBZIE, A S min, MR
5], 1BFREEL A 0.08 mmol - L~ () DPPH [ Hy 4t
4, BURIBUIC, SHEOGHCE

2.4.2 ZWEFEAVEIRGTCH]  FRECEHE 12.5 mg 4
F 10 mL {28, DUKIERR, 1550 1.25 mg-mL ™'
ML W% 45 00, 43 B B I 0.078 125, 0. 156 25,
0.3125, 0.625., 1.25 mg-mL ™" R YW -

2. 4.3 FiEUHE IR R B A ) R A i VS T ) T
S3MFREURE i 10 mg E AT 10 mL 28500/, LUK
fift, 1930 1 mg-mL™" [ BE LK W, KR B R
12.5, 25, 50, 100, 200 Mg-mL’lﬁg,%ﬁljjﬁi&O
244 METTE BREoCHTE", K1 mL
DPPH 4 i3 L BRI WA 3145 1 mL RS [ B2 KL

RN, FErIRA), W= & N 30 min, LLzE
KA, T 519 nm 4b I EE AR AL DU A S A WS
DPPH H Hy &S Ja WO AL, [E] il e = T 4H
(1 mL AN[FEEBERE A + 1 mL ZE087K) OBRE A,
FIXTREZH (1 mL DPPH [ H 23 OB + 1 mL 7808
KOS Ay, BAFATIE 3 fy, BCOFEETR
HiERx DPPH H H3E6E /1, @it GraphPad prism 5 31
BE1C 5 A L BROR B2

() =1 )
2.4.5 BN AR CWEH R K Z WG By - DP-
PH fE hpgilESs R WK 2 KX3KS,

1.0

x 100% (1)

0.8

0.6 [

0.4

THERER (%)

02

0 1 1 1 1
0 50 100 150 200

J % /ug - mL7!

0.8 -

0.6 -

0.4 +

THERE (%)

——

0.2

0 1 1 1 1 1 1
0 200 400 600 800 1000 1200
R E fug - mL!

B2 Trolox, EZiEY). SH. Z4&ERk DPPH HHEHE
RS REAKEEHRY. SHE. SEEKR DPPH BHER

IC,, &
75 ZiW IC5p/pg-mlL ™!
1 [1E7L 7] 44.57
2 B2 ES 261.3
3 JES =3 14. 39
4 Trolox 3. 66

B L 45 A%, Trolox L& ALRE iR, 5
HAHLL, R OB 2o B B bt A AL g
HILERR DPPH [ f SERE 1 5 & R BEMI G, 78
WeBE 3k B — B B, U PR B AR R E KOF
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T0% Fefe Wy 2 afidl o, FLBeRIE I 2 %, 5 OmE
HRIBIMLL, ZHTTRLRE I8, HaR
TR /18, SRILHEN, K £ B 28 i or nl fig
JE R AEPUAACNE TR T2 2253800 o Al

3 iFig

oy 4 THT M ) T 155 1A MO PR SR 1
LG, UK S E S 1 UPLC A 4% 4% 1 B 1f
5 FhE LW SRS TE 40 min PN 3RAS BLEFIO 43 B B
7E 250 ~ 350 nm PEAT AU, %2R
7E 330 nm ZbA ORI A I A5 SRR, T
PR P T S AN SR A T i B, OO B AL
H, WHGREAFBH1.9%, 714 (P ARt
FIEZ8) bR, MEEEEYL AB-8 ALK B g2l
fbfg, MiESERENM, B8 17%, SEESY
O f%; Pl S MORCBEH R, ST AW
SRR, LR 0.33% , Ay eEaifb)s, ik %
3.36% , VPR FH R AL WK B A% i BB 05 AR 4f 3 43 25 46
BT, ARk, HIRIERE2 4, A58
JIreEST i UPLC g J7 ik eyl peskl . AR MEAr . 45
SRR, TMRIT 4 4ETE 2R A R I A R
JESCHRTT A, BFSE A5 5% ] HPLC . UPLC 545 i
TR A L 5 A, i A SR 245 1
1S B R 4 IR 220 L A N R B, A R
HPLC {8385 4% A6 I A A28 A ] 107 50 2 2 s
KR S EMsem, 455038, 286 R AREY RS ~
7 min IR Z I SR E IR . Wang X 261 g
S UPLC 0335 4% PR 0 PR AR 28 S [ 3 57 v 2 20 B
KAy Eri, DR, IR AL 2 W 2,
SeEESYE, HEMATESL.

ZEGFTIR, 57 HPLC/UPLC 53 4 fF X % 2
B R AT 5 P B 0T © R — P A T B
H UPLC 3% 22 48 v] i £k 2% B 43 3R A BB A 114 43 B 3%
e, TEIRES TS R R IRI ,  e TARRCR

FERTIABLZR N 2 20 & s, S ZHhEA
ST 3%, IR 7E 2 A O A SCHE , HOAE
BREREEAE R . WML, HIEARZE AWM
S, HOR TR R R HEAT S0 0, 45 SR 075 2 b
15Ny 86. 87% , HAZSZIR LN RIZN, HRAER B
A,

RN AL SC R AT 3 &R 2 B, WK% DPPH
A RSB T 25 R s T R A A B T A
BB X 2 TS T A R, Sl T
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FE WINPT ALRE S (T-AOC) 15 & B it b i 2>
HHGIRRE, SR SCRAARSNE R DPPH [
SN LB I 5 2P RE ST, H
FE 38 Peng ¥, Wang X &5 A SR o [l B R A 0L 7
%, VLIRSS BR DPPH F iy 255050 fay fupRod . &5
RAlSE, SCEAREIR, R OB RM AL hE
NWFET 2, BEY. BE 52N
Brees iy 1:6, 1:18, HZaifl 515 2/ St A
TRRET i TR, B Ho 103, X 52Rmis |
SLUIT A G B W — B, [ A b A
AT, K QR RN LR AL RE T BR 5 %
WA, WHHATEENH T, MRS
FE AR A R/NSE N A . 25 2 HE Y i
AR I LR, AFFZ R DPPH F i 5
RENZESFHOR, IR Z, MWk, »reBs
AR 2k Z R B AL RE 2

SCE UK [ P X 7 56 PR A28 O £ B Sl
ST S R S PUAMRE I E, Dy Az PR
BREY DA R S 9L L D R 6
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S 2 3k

[1] &we®, %E, Bm. MKE S %5248 T8

J]. 23535 2015,17(2) :136-139.

[2] T, k8,50 4,5 AREBERS ALY TR
AR T]. Kk Tk k 22 53R ,2016,35(6) :395-402.

[3] R#, &R AXERLBEFLRS LR
JE[J]. kA% E 25 ,2013,9(5) :77-79.

(4] % ARENHEZHFRRREI]. LA ¥ E,2017,32
(14) :2140.

[5] wESL, 8%, KEMH,5. 7 B BAHMMMILTE R
A E PR R R AR R[], b B sy A A
&,2018,5(1) ;209-216.

(6] #EKR,FH%E, E0RE,F. 9L FPRIBF LIS
S]], E P %A E,2015,40(21) :4218-4222.

(7] k%, 4k, & &%, 5. UPLC-MS/MS 2l & R ) /= 4 %
LESYRLEFERSESZ[I]. PRAKR T &,
2017,19(4) :504-508.

(8] Bk, M4, Ak, ¥ AR FHEMNE P ERTEH
FhRESLEFSEMNE[I]. FEFTESHREERE
2017,24(9) :84-86.

(9] Z#H,. %@ sk EFMTARESHELSZ[I]. £
A B F R ,2017 ,8(7) :2419-2423.

[10] sefem, e, & AR, KB FEL % 5 BB X 2
KRBT S AT []]. drim R kA 5,2013

M
s <



20184F4 H ZE20% HF4M

FEIFZS  Mod Chin Med

Apr. 2018 Vol.20 No.4

[11]

[12]

[13]

[14]

[17]

(7) :799-801.

FA L KRB IEN KRR ERPSE PR E R
A[D]. & EREHKXF,2016.

A8 F . AR R LB a9 $R IR Lh AL o 4 AL AT
%[ D]. db3 . b Ak X 52,2014,

I ARBERSWUES BEL T EHIHAENER
BR[D]. sh Ay AR F K 5,2016.

X AR E YR 0 8 AT AR KR TR
HFRBEBEFLFEAR BHR[T]. BRI K F 5
F&,2015,42(2) :294-298.

R, ET A B, F. S ARRAAAE R 6 BT AL
KT a5 4 ,2008,29(3) :172-176.

Peng F,Xu R, Wang X, et al. Effect of the Steaming Process
on Quality of Postharvest Cistanche deserticola for Medici-
nal Use during Sun Drying[ J]. Biol Pharm Bull,2016,39
(12) :2066-2070.

Peng F,Chen J,Wang X, et al. Changes in Levels of Phenyle-
thanoid Glycosides, Antioxidant Activity, and Other Quality
Traits in Cistanche deserticola Slices by Steam Processing[ ] ].
Chem Pharm Bull( Tokyo) ,2016,64(7) :1024-1030.

Wang X, Wang J,Guan H,et al. Comparison of the Chemi-
cal Profiles and Antioxidant Activities of Different Parts of
Cultivated Cistanche deserticola Using Ulira Performance
Liquid Chromatography-Quadrupole Time-of-Flight Mass
Spectrometry and a 1, 1-Diphenyl-2-picrylhydrazyl-Based
Assay[ J]. Molecules,2017,22(11) : E2011.

(&% 420 1)

[14]

[16]

[17]

Burda J, Matiasova M, Gottlieb M. Evidence for a role of
second pathophysiological stress in prevention of delayed
neuronal death in the hippocampal CA1l region[ J]. Neuro-
chem Res,2005,30(11) :1397-1405.

Saeedi Borujeni M J,Hami J, Haghir H, et al. Evaluation of
Bax and Bcl-2 Proteins Expression in the Rat Hippocampus
due to Childhood Febrile Seizure[ J]. Iran J Child Neurol,
2016,10(1) :53-60.

Renault T T,Dejean L. M, Manon S, et al. A brewing under-
standing of the regulation of Bax function by Bel-xL and Bel-
2[J]. Mech Ageing Dev,2016,161 ( PtB) :201-210.
Lartigue A, Burlat B, Coutard B, et al. The Megavirus chilen-
sis Cu,Zn-superoxide dismutase:the first viral structure of a
typical cellular copper chaperone-independent hyperstable
dimeric enzyme[ J].J Virol,2015,89(1) :824-832.

[19]

[22]

(28]

[18]

[21]

[22]

[23]

FWLA R MRS, R CRF RS H

HHREAERETR[T]. T H R LA F,2010(1):

275-271.

R, ZER, AR, F. ARERTEFHLANLL

ERAAERFE[T]. £ &5 ,2008(6) :190-193.

A BRI FHARF. AR B B T A

K UBF A NS W REAFERG X ZHR[]]. F

3% 4+,2009,32(7) :1067-1069.

EIA, RAREY, KA, T RRRRG BT KRS 4

FEAER G []]. £ %A, 2015,40 (3);

208-213.

ET M, R, E A SRR T A LIRS R

AALEM[T]. A RA 3 2015,36(6) ;12-17.

RARZ, G, AR B 2T AR ILATEH RN R

FAFW[T]. PEAE BT A ¥ L E,2013,19(5):

229-232.

BRI ARE, RAE, . R R AR kxR AR BANAE

S AERINR AR Hea [ T]. 25 T wAH3, 2018,

39(3) :56-60.

JE R, P2 EL. AT % HE 4RI T ¥ LR R AR S 4 AL T T

R[1]. Ao suAt3 2008,29(7) :183-187.

BRI, GBS, A, F A B E RN AALE

By EAR[I]. FEEHIEH,2012,10(9):

393-395.

A, EFR, BT, F ELOHRRASTE S A

SFREBAARTT]. A A3 ,2009,30(15) :94-98.
(kA5 B4 2017-12-03)

RKeE,IEE,FLE,F. F LA S NADPH &
A8/ ROS 15 5 i@ %% 4 H,0, % 5 49 HUVECs %1 J 37 15
ERBR[T]. K& EA K3 $4,2017,39(3) :214-219.
BRI, H@, TR, . RS meA)].
4 E SR 3,2011,28(1) :110-113.
ALK, RA R FR K. & &K RS Wbk do
ERGRPAEREEIHFR[I]. PHBEE R,
2015,31(4) :117-120.

MR R R A AT []]. P B LA A
&,2016,22(17) :108-112.
X, R A BRSNS B Y B3 AT o T B o - R4S
SR AR [T]. & B 25 22 384 ,2004,20(2) :211-214.
KA BB, @ A & AT R R R M i Bk 6 £ AP
YR [T]. FE % FiEIR,2001,17(2) :223-225.

(kA B4 2017-08-04)

. 431 -





