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2-TEEZEHEF | isocrenatoside MIARIT AR E B T, A AANRERTFHE 3 ARLSUEE, FH—NSF; BERA
SMAFREM X A MRS E, F2 TR aAomE. ER URTEN L HM T 4 MR TEF R E—D SiE5
AT, RS MR AR R R E R, Rk ALRBEF A ALSE BT crenatoside, 2°- LB
FeHd . isocrenatoside 49— Z3FE A TH I B9 F LM AT/, FFHG,
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Simultaneous Quantitative Analysis of Four Phenylethanoid Glycosides in Orobanche Cernua Loefling by
Multi-components with Single Marker

LI Caifeng, WANG Xiaoqin*, WANG Suwei, YANG Laixiu(School of Pharmacy, Inner Mongolia Medical University,
Hohhot 010110, China)

ABSTRACT: OBJECTIVE To establish a method for quality evaluation and validate its feasibilities by simultaneous
quantitative assay of four phenylethanoid glycosides in Orobanche cernua Loefling by multi-components with single marker.
METHODS Four main phenylethanoid glycosides were selected to evaluate the quality of Orobanche cernua Loefling. Taking
acteoside as internal reference substance, and the relative correlation factors of crenatoside, 2’-acetylacteoside and isocrenatoside
were determined. Their contents in 24 batches of Orobanche cernua Loefling were determined by both external standard method
and quantitative analysis multi-components by single marker(QAMS). RESULTS No significant differences were found in the
quantitative results in 24 batches of Orobanche cernua Loefling determined by external standard method and QAMS.
CONCLUSION It is feasible and suitable to evaluate the quality of Orobanche cernua Loefling by QAMS.

KEY WORDS: Orobanche cernua Loefling; quantitative analysis multi-components by single marker(QAMS); phenylethanoid
glycosides; relative correction factor; acteoside
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I Y4 (Orobanche cernua Loefling) %14
Bo g — A, ZFEERBEEGFAEREAR, X
FREREA 2 MR, RTP9ME. B AZY,
HAFNEBIBH . S2H & B Thae, HTa 77 B,
JERRFR R . M RERE. NLIEIESE, SN M,
B IA) A 15 PR 2R RO AR i U2 22wt ek
TE AR BEA RIFPIEMN .. IE. T
P55 KA G SR h R, X Ak S R i &
Giit FudE s 1 BRI R LB SR
REMEZBERLAEDT, BRCHXTEE
F1| 24 rh A HE LA crenatoside (192 &I E B,

AW T OCRHT H AT E B T2 AT 2
SR EEHE “—IZ PP (quantitative analysis
multi-components by single marker, QAMS)i%!*?),
UUEEAAREE INSY, @52 7585 5% [F i
WMITE 4 AR CEEE RS BEAEHE T L crenatoside-
2’ - LR B EAEHEE . isocrenatoside ) QAMS Jii &
PRI, 0T A EIT R S E ) 2 250 5
AAEZER X
1 XE5RG

Thermo UltiMate 3000 7 & AR €543 (36
[ ZEBR K /R A ®]): HZ L-2000 B e 0 €%
(HARH L AT BiEAE N HE Inertsil Cg 8 A
TR (250 mmX4.6 mm, 5 pum); AL240 14
B R G L MR ) A 7)) KQ-500DE j# 75 i i 1
(BB A AR ).

LETIMZAMT 2014 57 H—8 HRAMWE
d. v, FreE. b, ANFEHER KT ER
BN % E NEE 5|2 Orobanche cernua Loefling
.

2°- W 6 S A0 0 R I (v U AR
FIAF, #5: YY92034, 4AiJE>98%, Al
EH): BEAIEPET . crenatoside 1 isocrenatoside
xR A S = L 4 MS, 'TH-NMR Il "C-NMR
i € 45K, HPLC U [ A 0 — Ak I 45 i 2
%1>98%. Lfif. W (tik2l, £ Fisher 72
al):s HR A E 4l AKONAEE K
2 REEER
21 ik gAF

5 Inertsil Cg Ui H: (4.6 mm X250 mm,
5um), ENHA L (A)-0.1%BERE K IEW(B), K
FEBENL(0~15 min, 20% A; 15~25 min, 20%—>24%

-1232. Chin J Mod Appl Pharm, 2016 October, Vol.33 No.10

A; 25~40 min, 24% A); N 1.0 mL-min~'; &
MPK A 330 nm: AR A 25 C.
2.2 B AR

WG I MM KL 02 g, MERE, B
HIEHE M, RSN 70% 8 25 mL, FRE
JiE, 2 1h, @FELHE 40 min, B4, BHRE
g, HEAANERCR TR, BB, JEk, HL
JEIELL 0.45 pm TUALIEMEEE, RI45.

2.3 RGN HE S IR )

R I B R AR T 13.05 mg,
crenatoside 8.01 mg, 2’-ZBEEIIEHETH 5.00 mg
BT 5SmL &+, isocrenatoside 6.00 mg T 25 mL
BEIH, I 70% OBEERE, G 1 mL SRS
EESAENET 2.610 mg, crenatoside 1.602 mg, 2’-
LB EAEHE T 1.000 mg, isocrenatoside 0.240 mg
0T HR AV - K B B B AEAERE 1T L crenatoside
V- BEERAARET SR SBERS 1 mL M
isocrenatoside XS 1.2 mL BT 5 mL £l
o 70% CEERBE R ZIEE, RES), EIRIRE XS
HE S VL
2.4 JNIREFHEER
241 RGUEHIVERE: R IR & X TR A
LIS 10 pl, ARIENINE o 25 FE0THE L a3
g 55 A 0 35 T IR BB 28 7 s Ak A m R
P BEEACPEE . crenatoside. 2°-LWEEEACHEE
isocrenatoside 4 /MR, FLOREA I H] . VT LX)
i —3, AEEE 1.

1

X

00 50 100 150 200 250 300 350 400
t/min

0.0 50 100 150 200 250 30.0 350 400
t/min
Bl Bl e e
A-TRAGXT IS B-HAS; 1-BEIEHETT: 2—crenatoside; 3-2°-Z T8t
FEEAEHER ;s 4—isocrenatoside.
Fig.1 HPLC chromatograms
A-reference solution; B—sample solution; l-acteoside; 2—crenatoside;

3-2’-acetylacteoside; 4—isocrenatoside.
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242 LMERRER  FEHWEURE X R
1, 2, 4, 6, 8 10pL, % “2.17 Wi F it &1k,
EN RO s, DT R R AL KR (Y), dE
FE 0T B (ng) AMEALFR(X), BEATERMERIA. 458K
B, &R 75 E R i SV 9 2R PR R R AT
W 1.

Rl AMKLBHFRRDHEERRTRE

Tab. 1 Results of linear relation of four phenylethanoid
glycosides
B g Il 477 7% r LNEVE /g
BRI Y=17.349X+1.106 7 0.999 6 0.522 0~5.220 0
crenatoside Y=19.577X+0.303 3 0.999 8 0.3204~3.204 0

V-ZWEEIME  Y=18.417X+0.0822 1.0000 0.200 0~2.000 0

isocrenatoside Y=11.872X+0.0104 0.9999 0.056 7~0.567 0

243 FEEERE BRI R IER 10 pL,
HEEHERE 6 K, il IR, SREBE
1t ¥ . crenatoside « 2°- 4 Ik B & v bE .
isocrenatoside W [H A ] RSD(n=6)7 5N 1.03%,
1.87%, 0.83%, 0.61%. &% WL A — i i i
10 uL, BRBEFE 3 R, ELE 3 d, idigma,
13 4 AR CTEH R E Y TR RSD(n=9)7)
Al 1.84%, 2.81%, 1.76%, 1.26%. 45 F I
IGHN . B % R 1T,

244 FEtEREe  BUE— MRS, T
0, 2, 4, 6, 8, 12, 24 h NHEFENE, MEEE
% ¥ . crenatoside . 2°- £ Tk & & 16 B H .
isocrenatoside W AR RSD(n=6)43 714 1.28%,
2.48%, 1.70%, 0.78%. R MEBAE 24 h
PFRE -

245 =HEEMHRKE F—#AMHBKR 6 ., %
“2.27T0 N 77 v A AR AV 23 A ERE 10 pL,
A5 LSS TEHEE | crenatoside. 2°- LWt B & HE T .
isocrenatoside H°"F-3& =0 AN 4.84%, 1.81%,
0.91%, 0.33%; RSD(n=06)% 7"~ 1.84%, 1.39%,
1.36%, 1.07%, R ZTEHERGHERL.

2.4.6  NFEFENCRRLE KERROMEENS
B ARSI AR O, B0 0.1 g, F&FES AR
B & B 80%, 100%, 120%, 43 HkS 25—
SERMIGTHR L, % “2.27 TR J7 i H]4& gl s
W, W E YR, gREFH, BELEET.
crenatoside. 2’-Z B BEE/EEF . isocrenatoside Y
SEEINEE [ R 53 1A 98.84%, 100.51%, 98.16%,
100.51%, RSD fEH53514 1.29%, 1.62%, 2.03%;

R E B 26524 2016 4E 10 55 33 B4 10 )

2.61%, FRUZITIEBRRE R LT,
2.5 KIERFHITHAE

53 BAG B W R A 0 R R 25 4, 8, 10,
12, 14 uL, #FENE, DLEBEEREE NNSY),
1t & crenatoside « 2’- 4 Bt B & 1L pE H .
isocrenatoside IR IEK ¥, 5% WK 2.

T2 3R WAE AR E R F

Tab. 2 Relative correction factors of the three components

HEREAAR BIERAF
BuL crenatoside -2 BEIEMY  isocrenatoside
2 0.91 0.98 1.54
4 0.91 0.98 1.53
8 0.89 0.95 1.49
10 0.89 0.95 1.46
12 0.92 0.99 1.52
14 0.92 0.97 1.49
Rl 0.91 0.97 1.51
RSD/% 1.61 1.75 1.95

2.6 RIER-FEIMERE L

#%¢{ Thermo UltiMate. H 37 L-2000 2 Ff &
R i R G0 Inertsil Cig(4.6 mm X
250 mm, 5 pm). YMC-Pack C;g(4.6 mm X250 mm,
5 pm). Hypersil GOLD C;g(4.6 mm X250 mm,
5 um)3 FAS[E] R Bl A, S5 IR LR 3.

R3O A E AR A5 B9 A R IE T (n=2)
Tab. 3 Relative correction factors determined by different
instruments and columns(n=2)

A IE R T
Bl Bl crenatoside 2-ZR% isocrenatoside
Fo¥idyiiacs
Thermo &7 Inertsil 0.91 0.95 1.49
UltiMate  yn1c_pack 0.91 0.96 1.49
3000 Hypersil GOLD 0.88 0.95 1.50
H3r & Inertsil 0.93 0.95 1.53
L-2000 yMC-Pack 0.92 0.93 1.51
Hypersil GOLD 0.90 0.91 1.49
FHME 0.91 0.94 1.50
RSD/% 1.90 1.95 1.07

2.7 REIZH 5y ek i i e fr

T TH AR A [R5 A [F] 1S A % 1
D8, 73 €6, 03 6 R Xof T B 5 10 W 7 €0 % 068 1790 K X %
FEEFIA], 0 & Rl B o AT B A, 45 SR B A5
FSCG3 (R RO B B 8] 52 AN [R]85 58 45 1) 52 0 35 /)N
(RSD<5%), H. &4 7 7EAS [RIA A% A0 1 A H gDt
JFFAAR, SR 4.
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Ta A EAUE A AR S AR xR E B R (n=2)
Tab. 4 Relative retention time of by different instruments
and columns(n=2)

S R B I (]

{8 sk ERZ 3
crenatoside e y 1socrenatoside
AR
Thermo S5 Inertsil 1.38 2.14 2.40
UltiMate ~ YMC-Pack 1.40 2.35 2.39
3000 Hypersil GOLD  1.38 230 2.47
B3t Inertsil 1.35 2.11 2.40
[Ea
YMC-Pack 137 221 2.39
L-2000
Hypersil GOLD 1.35 2.19 2.47
FEE 1.37 2.22 2.48
RSD/% 1.45 3.96 3.47

2.8 QAMS 5 MR e 25 F s

KB ASF =R 24 05 5 24 2588 K,
% “2 27 WUR J7vE & Vs, % “2.17 W
TEIBXANE, KHIMRES QAMS %57t

x5 —MEIFEEIMrEEENEERE LB 0H=3)

HANKOBETRER NG &, dRIEKS. 4R
IR, AMRESSINE RS QAMS ETHE I & = AH
MR ZERI<3%, TREMZESR, HILUH QAMS
EAESE D MM 10 2 F8 b5 o) ot = v o N

AT o
3 iTig

QAMS ¥ —FE & iy 2. B
PR R Z e br B 1P T, R E MRS
TR R, AN i R HE S H At
BB, X AEBE ARSI 2 A 1 i A

e 5 T B SR R AR I A A R . AR
FE UK QAMS %is i T E &5 M4 1) i &7
e, LESSIEHEE AN S, #1571 crenatoside.
2’ - BB EEAEHETT . isocrenatoside [AH XA IE K]
T, PN IERFIHE 3 ADNR OB K5
P, SREIMPEMHETERENEER.

Tab.5 Comparison of result by QAMS and external standard method(n=3) %
RES e EERwiR RES crenatoside 2°- LB A isocrenatoside
bR SR QAMS  MIXTRRHEMRZE MR QAMS  MIXtARMEMRZE AR QAMS MR hRHUE (R ZE
P95 DY -1 3.74 1.52 1.53 0.46 0.67  0.68 1.05 0.27 0.27 -
P % i U -2 6.04 2.01 2.04 1.05 074  0.76 1.89 0.25 0.25 -
W5 DY T -3 6.25 1.77 1.80 1.19 156 1.8 0.90 0.42 0.43 1.66
W5 DY E -4 4.96 1.85 1.87 0.76 093 095 1.50 0.35 0.35 -
N 5 AR - 1 4.67 1.72 1.74 0.82 0.97 0.99 1.44 0.20 0.20 -
N 5 LA G -2 4.05 1.17 1.19 1.20 0.91 0.92 0.77 0.15 0.16 1.37
P 5 T LA S -3 3.74 1.39 1.40 0.51 0.71 0.72 0.99 0.25 0.25 -
P 5 T LA G -4 2.23 1.61 1.60 0.44 0.5 0.5 - 0.26 0.26 -
W 5 LR R -5 3.92 2.85 2.86 0.25 1.18 1.19 0.60 0.37 0.37 -
PA 5 B R R -1 5.41 1.54 1.57 1.36 0.85 0.86 0.83 0.28 0.29 1.49
P 5y B R -2 1.06 1.04 1.00 2.77 0.26 0.25 2.77 0.19 0.19 -
SRR Y= S 6.11 1.47 1.50 1.43 2.01 2.04 1.05 0.14 0.15 1.47
RESTEN e 3.06 1.01 1.01 - 078  0.78 - 0.05 0.05 -
RE g =) 6.22 2.12 2.15 0.99 1.73 1.65 3.35 0.34 0.35 2.05
P 5 i R I 5.04 1.70 1.72 0.83 0.90 0.91 0.78 0.28 0.28 -
e RS 5.26 1.21 1.23 1.16 0.87 0.89 1.61 0.06 0.06 -
58k B -2 5.52 1.67 1.70 1.26 1.55 1.57 0.91 0.14 0.15 1.47
R Ve 1.80 0.85 0.85 - 0.78 0.77 0.91 0.18 0.17 2.00
P 5 A 5.28 1.43 1.45 0.98 1.42 1.44 0.99 0.27 0.27 -
5 il AR T -1 4.30 2.28 2.30 0.62 1.25 1.27 1.12 0.45 0.45 -
5 AR T 2.56 1.82 1.82 - 073  0.73 - 0.19 0.19 -
okl 4.64 1.86 1.88 0.76 0.09 0.09 - 0.11 0.11 -
A 1.33 2.05 1.99 2.10 028 027 2.57 0.38 0.37 0.76
w7 4.34 1.59 1.61 0.88 136 138 1.03 0.33 0.34 0.84
e =7 RN TN bR AE R ZE -
Note: “~” means no relative standard deviation.
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