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Screening and determination of estrogen-like quality markers of Cuscuta chinensis
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Abstract: Objective To preliminarily screen out the estrogen-like quality markers of small grain Cuscuta chinensis from
Heilongjiang Province, so as to provide reference for its subsequent experimental research and quality control. Methods UPLC-
Q-TOFMS/MS was used to qualitatively analyze the extract of C. chinensis and the fingerprints of different polar fractions were
established. The estrogenic activity of different polar fractions was evaluated with uterine coefficient, endometrial thickness and
serum estrogen level of mice. The bivariate correlation analysis and gray relational analysis were used to construct the
composition-activity relationship between chemicals and the effects of estrogen for screening quality markers. And the content
determination methods of the five quality markers were established. Results A total of 10 quality markers related to the estrogenic
effect from C. chinensis were found in the positive and negative ion scanning modes. They were hyperoside, astragalin, stigmasterol,
neocuscutoside C, apigenin, kaempferol, 6-O-(F)-p-coumaroyl-p-D-fructofuranosyl-(2—1)-a-D-glucopyranoside, quercetin, isorhamnetin,
and 2,6-octadecadiynoic acid. The contents of the five quality markers were determined as follows: hyperoside (2.753 + 0.097) mg/g,
quercetin (1.139 + 0.107) mg/g, apigenin (1.104 + 0.047) mg/g, kaempferol (1.144 + 0.079) mg/g and isorhamnetin (0.697 = 0.074) mg/g.
Conclusion The quality markers of small grain C. chinensis from Heilongjiang Province can be screened out according to the
composition-activity relationship, and the method for the detect the concentrations of the quality markers is accurate and stable.
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2.1.2 AFEEERA SIS W <2117 DUk
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7, R BN 0.02 g¢/mL (LAZEZG) HIAHR
IR (S1~S11), i 0.22 um JEMEA .
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TE7KBC % 20 pg/mL TR, %W,

22 BIEFHSRIEENG

221 @i @ik Waters ACQUITY UPLC
BEH Ci3 (100 mmX2.1 mm, 1.7 um), AR E
0.3 mL/min, A 40 C; #FEE 1 L, BWHEK
355 nm, RENHN OHE (A) -0.1%H BR/K T (B),
BEEE VR T WL 1.

R 1 ORIEHERRIZR

Table 1 Gradient elution procedures of mobile phase

t/min A/% B/%

0 10 90
2 19 81
5 19 81
6 44 56

14 60 40

19 95 5

20 100

222 JRIEZME % RSN VION, HJE 2.0/3.0

kV, BFUEKN ESLUE, BRI 120 C, EKiEHH
SUREE 500 C, EIFEFISAEFGE 1000 Lh, HESL
SRR 50 L/h, REMRKAN MSE. EFIE. £t
B, AR m/iz 50~1 000, RifEAE
20~45mV.
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AR BER ST S1~S11 Je5E Mt JR T I AT B
GYOYHTs ArAIEIE. 2 PhEsFA st R kT B 4
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Fig.1 Fingerprints of control atlas (R) and different polar parts of C. chinensis in positive (A) and negative (B) ion mode
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. e WEEEAMEMSEAKT, LR 2. |
F 2w, HxMEgtbEe, S2. S3. S5. S7. S10.
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0.05); S2 A1 S10 /NI F B WK EZE IR (P<
0.05), H&HTENEY ) HE Jt5 8 (K 2)
AL, XTRRZH /N B A R AR B P IR 5
R, CHEMER /N R 75 A RIEE, S2

FS10 54 H/INR T ENBEE, RATFEREA,
PR TSR s b R AR A skt . S R
HELE, FLAHA/NRIMEF Eow FSH. LH %
KPR R T s, Hb S2 41 3 R KT
BEE (P<0.05), 1AL TAFESEHGHAL
A EWMERERAER, LL S2 A1 S10 HBAL L
FAEE RN B .

3.3 EMAERM ST

3301 WK SRR K ikt
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Table 2 Effect of different polar parts of C. chinensis on uterine coefficient, endometrial thickness and hormone level of

immature mice (X s, n=10)

A5 FE/(gkg™) TEREY% T B NBEERE/um Ez/(ng:L™") FSH/(ng'L™")  LH/(ng'L™")
oyl — 0.086+0.013 59.796+15.709 446240262  4.0861+0.122  4.450+0.277
)i METY 3.5X107* 0.889+0.013* 105450+ 6.953"  7.4284+0.856" 6.6431+0.365" 5.575+0.233"
S1 16 0.17240.019 49.197+ 6.032 4.8484+0.333  4.48840.172 4.281+0.151
S2 16 0.306+0.010" 83.967+ 8.173*  5.966+0.417° 5.346+0.317° 5.3954+0.122"
S3 16 0.28640.011" 73.113+16.278 5.436+0.373" 4.492+0.235 5.2584+0.775"
S4 16 0.16940.011 56.298+ 8.445 4.8104+0.243 449740243  5.238+0.625"
S5 16 0.23340.013" 74.321413.998 493540232 424540287 4.635+0.246
S6 16 0.16440.001 68.651414.081 481640.116 430440393  4.723+0.346
S7 16 0.18540.019" 58.390+ 2.371 4.7104+0.178  4.713+0.694" 4.310+0.164
S8 16 0.12740.013 58.874114.018 5.020+£0.346"  4.190£0.327  4.98610.345
S9 16 0.171£0.013 49.905+ 6.584 4.7064+0.183  3.97240.536  5.022+0.214
S10 16 0.20040.012" 91.1484+ 7.521*  4.858+0.192  4.371+£0.373 4.780%0.326
S11 16 0.22540.029" 71.6044 15.384 458440.132 440140246 4.624+0.113

Lx AL "P<<0.05
"P<0.05 "P<0.01 vs control group

P<0.01

& 2

S10
FEREYIF HE 2 (X200)
Fig. 2 HE staining of endometrial sections (x 200)

S11
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2R E B EMSE, B P<0.05. HEI, 7EIEE T
X FfR g, I 7 MR RER L 224>
S FHEBERFERA S, 2008 120 14, 15,
17, 18, 20, 21 S, fEME R IESE
i, 7. 12, 164 22. 24~26 SUEFREN 7 ML
2N 5 R 2 T MEBCER R A G

332 RESKPSEHNr WEEHLT, REKE>05
RHE NN YIS BT H 2 [ 56— IR, %
TP ARy, DI SCIBC RS . (R, B Fik
B SGMERER AR PR IR >0.5 FIFEE A N IRIE 5,
TEIES PR IMRaUERE . 0 19 M52

FHEBEAEE R SRR, 2 A0 7~9. 11, 12,
14, 16~28. fEMEB RN FRSUEE T, 14 Mt
A W 5% 22 MR PRV E ORIV R, 43 0 4.
6+ 7. 10~12. 16. 19, 21~26.

SiAIEE TS S RN U E A G
IINTRIIR ORI AT 4 1, IE 3 AR 1 12414,
17, 18, 20, 21 SUERHABEFHT 7. 12, 164 22,
24~26 FUEFTRE M E R 5 BTN 22
TR = AR G
34 WERSTIE

JHit Waters Masslynx 4.1 X IE. 7B F AR
2R 5 22 SR U J ot B T I R S T i T
B 3) AT /0T o ARG AR 1O E 73 1 B3 TV P o e

. 12
1 11
2 10
3~57_ g9 13 181021~23
6 ) (14 15 16 17029 1, 2425 26 27 28 29 30
b
202
L/
17
12 15
9
A |
C
21-23 5
20124 26 27
A
d 24
25
22
12
1o 1 2 30 4 5 6 7 8 0 11 12 13 14 15 16 17 18

t/min

av c-1E. B FE TR b-1EE P T IR RS (O-ZRJERR . 12- 228k, 15-MH . 17-E 88, 20-536 % 21-1h &, 22-

FRER

d- T TR RO RS (12-4 22 Wb, 22-MiH i =L 24-1L 2=y, 25-RRZERD

a, c-extract in positive and negative ion mode b-control in positive ion mode (9-chlorogenic acid, 12-hyperoside, 15-quercitrin, 17-stigmasterol,

20-apigenin, 21-kaempferol, 22-isorhamnetin) ~ d-control in negative ion mode (12-hyperoside, 22-quercetin, 24-kaempferol, 25-isorhamnetin)

B3 HLTFRIYEMNBRAGRNEETR

Fig. 3 Total ion chromatogram of C. chinensis extract and standard solution
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EE Cm/z) AT DARID I & VI RIRE R 70 T & T
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L7 B AR ) C AL S PIREATILIG, 250 &)
SRR e B T — 2P IAIE . ARYE LA AT
JRW, Shia O SCHIRIEX IR B IE . s A
U SMERGER A v AN G (0 i e AT R 70 S5 4
RALNTN, - FLJFEAS 2 Kl R IR 3.

M3 3 A ik g sl 7 TR A R T, R SR
PRI 2T TR L 10 S SRR
FERIR CHUE Rt 2 RORET LS MRIZE )
HIETy, e ek Eoadil. SHiEE. B
LT C s M. 6-0-Kal- & =t
- R R -2 — - ML MR s A L MR
R 2,6-F )\l IR, B BIBTT /MRS 221

*3 BERIBIENFETIRG

Table 3 Identification of chemical composition of peaks

#5  fmin  HERTETE (T AR 2 F R i AR AN FTR
12 3.326 465.101 4 303.045 6 464.095 5 CaiHxOn2 SEBF (hyperoside) +
14 3878 449.106 6 153.0195 448.100 6 CaiHxOn REHAT (astragalin) +

287.0523
17 6.262 413376 8 147.933 9 4123705 CxsHis0 G (stigmasterol) +
18 6.316 695.2159 185.058 1 694.2109 CaH301 HHALTH (cneodrugside C) +
339.093 7
20 6.833 271.061 6 411721 270.052 8 CisHo0s Jr# (apigenin) +
21 6.880 287.0543 241.1423 286.0477 CisHig06 112 (kaemoferol) +
7 2.359 487.143 6 145.034 0, 163.045 6 488.153 0 CaHsO13 6-0-R AN SRR -2 1)t -
W EIRET [6-0-(E)-p-coumaroyl)-p-D-
fructofuranosyl-(2—1)-0-D-glucopyranoside]
12 3.327 463.0870 300.036 7 464.095 5 CaiHxOn SHRFF (hyperoside) -
16 3877 447.0909 227.041 1,284.040 9 448.100 6 CaiHaoOn BEHH (astragalin) -
2 6.531 301.034 1 145.034 0 302.0427 CisHi007 W% (quercetin) -
2% 6.878 285.038 0 6973937 286.0477 CisHio0s 1128 (kaempferol) -
25 6.923 315.051 4 300.036 7 316.058 3 CieHi207 RRZ4% (isorhamnetin) -
26 11.180 2752028 243204 1 276.208 9 CisHas0s 2,6-+ \BEZJ#R (2,6-octadecadiynoic acid) -

WEBCERFEAE F 0 S bR 54

35 RERSYINEENE

351 JNEFEHAR LRILKIL 10 MR
THEBE AR A S T AR Y, Hh G e
R, RAMEI A LIRS 2, Bt B
e TH C. 6-O-/ 2 \-X) 7 5 Ik -k g SR p-(2—
1)- P VR 867 26 AL R 2,6~ )\ Bk R BR A 3R 75 % R
a, GRS S B m CRT 10 AN B g AR 1
75%) B IRIFRT IR 5 ARGy (G 2ephtr . #i
R R hERH. FREZR 7T
o 5 KRR S I [RA G RN PR R 3R 4. &2
BEEF. M. SRR, LR . BRI S
FEFIFR s MR I (I THI A RSD 5N 1.55%-
1.50%. 0.41%-. 1.39%. 1.18%AH1 1.42%. 1.95%.
1.21%- 2.04%-. 2.47%, 25FRUMUBIIREER
17, HASRSARAE 10 h WEENE RITF. 5 R

(1) PRI S R RSD (2 58 2.12%. 2.17%-
2.03%. 2.38%. 2.24%, /T 3.0%, RSy
BRI ES MR IR R R SIREE R IB IR 5 B
W RS 53 B ~F 3 I0RE IS 26 23 33 R 97.35% 98.12%
97.58%- 96.58%- 96.43%, ¥IKT 95%, H RSD
EHANT 2%, R TEAMER . A5,
352 FEMIMESER BRI /NRLE 22 1 iR
PREE BN EL RN S,
4 e

KT 2540 (RS AT MK, T S 0
AT AR, — AR SR P /R F B
FF= AL AR, MR N RS 2 A f FE AT 5
9%, SIS B — Mo FH AR R B 25 R O S
YD, LAIHRR A VRS MEBCR AR VR 45
PR . BRI, ASHIE ST AR R L PR R B A
N NMEBCR B Z (S AL, DL B s R 2
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Table 4 Linear regression equations and linear relationship and ranges of five reference substances
LRy EEprpss R AR LRVl (pgpl ™)
ELH Y=2X10X—5401.3 0.999 5 0.009 0~0.180 0
Hit e &= Y=3X10°X—26 545 0.999 1 0.013 0~0.260 0
FERER Y=3X10°X—5705.1 0.999 8 0.012 0~0.240 0
iR Y=3X100X—9252 0.999 7 0.006 6~0.132 0
FRER Y=2X10°X+7992.8 0.999 6 0.011 6~0.2320
x5 BRIFNRRLTREFSYNSENESER
Table 5 Content determination of quality markers in C. chinensis from Heilongjiang

B RS H/ (mgg ™)

" et i1 % N %) FREE
1 2.850 1.154 1.070 1.125 0.750
2 2.662 1.232 1.145 1.214 0.719
3 2.747 1.032 1.098 1.092 0.621
3 2.753£0.097 1.139£0.107 1.104£0.047 1.144£0.079 0.697+0.074
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