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Determination of seven effective constituents in crude and processed Cuscuta
australis by quantitative analysis of multi-components with single marker
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Abstract: Objective To establish a quantitative analysis of multi-components with single marker (QAMS) for the simultaneous
determination of chlorogenic acid, cryptochlorogenin acid, caffeic acid, hyperoside, isoquercitrin, astragalin, kaempferol in crude
and processed Cuscuta australis, which is proved to be a scientific and feasible method in the quality analysis in C. australis.
Methods Six relative correction factors (RCFs) of chlorogenic acid, cryptochlorogenin acid, caffeic acid, isoquercitrin, astragalin,
kaempferol was established in the HPLC method with the hyperoside as the internal standard (IS), which was to calculate the mass
fraction of each. The mass fraction of seven effective constituents in crude and processed C. australis was calculated by the
external standard method (ESM) at the same time. Compared with the content results determined by the ESM and QAMS, the
feasibility and accuracy of QAMS method were verified. Results The relative correction factor (RCF) was perfect. The detection
calculated by QAMS was consistent with the results by ESM. Conclusion The method with a single marker, using the hyperoside
as IS, is accurate and feasible for the quantitative analysis of six other effective constituents in C. australis.

Key words: Cuscuta australis R. Br.; multi-components wtih single marker; relative correction factor (RCF); chlorogenic acid,

cryptochlorogenin acid; caffeic acid; hyperoside; isoquercitrin; astragalin; kaempferol
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Table 1 Information of samples

Hex g1 i R74 7= b
L CEED 9 WHEW GREH
2 AWEN CERD 10 NEE G
3 WM GEMD 1 Az D
4 NEN R 12 BJem CERD
5 AZN GRED 13 NEE CEND
6 b e 14 NEE CEND
7 WEEH G 15 Wb CAEED
8 WEW G

2 HESHER
2.1 —MBITHZFER
211 k& ik ks Agilent HC-Cig (250
mmX4.6 mm, 5um); FisIAHA 0.4% R (A) -
NG (B, BEFEEVEME 0~15 min, 5%~10% B; 15~
35min, 10%~18% B; 35~55min, 18%~23% B;
55~60 min, 23%~35% B; 60~70 min, 35%~70%
B; ABE 1.0 mL/min; BEFEAARL 10 uL; AR K
326 nm (ZEJAPR. FEZEIAIR ). 360 nm (WNHEER . 4
Lo MR B LA A 35 °C
FIREIEEIET, SRR FRZRIER . MIERR |
G BT M AT RS RN A B AT
B R SR B >7 500, A REE LA 1.
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1-chlorogenic acid 2-cryptochlorogenin acid  3-caffeic acid

4-hyperoside 5-isoquercitrin  6-astragalin  7-kaempferol

1 BEWEBS A) EAELTHS (B) 89 HPLC EiE
Fig. 1 HPLC of reference substances (A) and C. australis
samples (B)

2.1.2 WRREIIECE] RS PRESR AR . Bk
JEPR . WMMERR . S22 B M. RSO
2l 5 id i, H 80% TREHI B 5 A7 68.4 ng/mL %
J5iPR . 3.2 pg/mL FRER AR 4.704 png/mL WHERE |
106.25 pg/mL 422817 90.048 pg/mL SEHH 1
148.72 ug/mL £ =345, 40.293 pg/mL 112315 (1R
B0 SRR, FRAT, TRCT 4 CUKFETRORAT, & H
2.1.3 MK R T R TR,
i (40 H) 1.0 g, K% PREL, & 50 mL [ HZEHE
TEHEH, RSN 80% H EEH K 25 mL, FRE i,
12 12 h R 40 min, JRERIRL, H 80% FH A
WANE IR T, #2250, FH 0.45 pum JEREIERT, HX
510/} IS 6137 U3 8

2.4 ZMERRFEEE Kl G0 I A Tk
FE, HEFERE 510 10 24 64 104 14, 18, 20 30 uL.
DL TR R P AAR (YD, BEFEENBAARR (X) 4
HIFRHERNZR, 2RI . BRoRIaR . IR . 442
PR St st 5 S R A5 1 ) [ A 5 7
RPEVER]. gE R 2.

2.1.5 KEHREAL  HUSRRR . FRSR IR WNHERE |
SR MR BRI AL AR A6
WA, B SHERE 6 I, DR SR EIR . FRax IR IR
MIHERR . S22 BREF . M. Emoedr. iR
ST K RSD AKIRA 0.27%- 2.29%. 2.53%-

R2 THUFHSHEERRAREMEER
Table 2 Linear relationship and linear range of seven

effective constituents

b%) EIEprpEs

eV Hl/ug r

SEEER  Y=4301797 X+61414 0.07~2.05 0.999 8
Fast )iz Y=3441835X+1521 0.00~0.10 0.9999
WiHERR  Y=1068 118 X—4 0.00~0.14  0.999 8
P Y=3001 867 X+55306 0.11~3.19  0.999 9
SR I Y=508 029 X+4 907 0.09~2.70  0.999 9
BRWTF Y=467 984 X+5 096 0.15~4.46 0.999 8
thz Y=886 466 X+1054  0.04~1.21 0.999 8

0.26%- 0.49%- 0.53%- 0.51%. &5 RE 1K
W ERT

2.1.6 FEEMEWE  BUEHEREEM 6 4, B 1.0
g, FEBMRE, M “2.1.37 BRI REN, S
SRR FRZRIRIR . WMMERR . S22 Bk MR 7.
LRI (AT AN o V155 4 2L RSD K
WH 1.33%. 1.70%- 0.60%- 1.61%- 1.35%- 2.63%-
2.39%. A RRIPASIG I E G R

2.1.7 LS AR, ol
HIE G 04 24 44 8. 12, 36 h BEFE, HEFEAR N
10 pL, WEEEIRAIR  FRER IR IR WNMERR . 4 22 BT
SR R A T B RSD AKIKCH
0.61%-2.70%-2.71%- 0.66%- 1.80%- 1.02%- 0.84%.
Yt I VRAE 36 h IWARUE

2.1.8  IIFEEDISCRIRES MU R CAAE S, R
EMOE MR 9y, By 0.5 g, BT 25 mL HIE
HETEI, 23 38 153 U M BE 1) 80% 100%
120%A5 % IMNEGRIE R « BRsi S iR . iR . 4z 22 Bk
T MR BTt LA ) S

P 2,137 0N 7 kA AR, 292,117
Tt 4 F FHEAT HPLC J5E . 45 BRARRIR. Fask
JAFR . WNHERR . S Ze MK MR BRI
L 2% 1 10 7 B [ Al 98.58% + 98.80% «

99.31%. 104.26%. 103.55%. 104.19%. 102.54%,
RSD KK 2.19%. 1.77%- 2.04%. 0.72%- 2.09%.
0.80%. 1.58%.

22 fHITRRE
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B f SR 3.
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HE (2 5D, Waters B 3 By AUUAH (1 RGN
Agilent HC-Cg (250 mmX4.6 mm, 5 pm). #&KF]
¥¥ (250 mmX4.6 mm, 5 um). Thermo (250 mmX
4.6 mm, 5 um) 3 FpEEAL, LI aE R, &
Fh&AE T3 211 RSD<3.0%, 4 85 1 280R LA

E IR AT T, WX “2.1.27 THRA S5 S v i
BERERY 10 pl, J05E A Z P4 22 BT ROATDG DR B
1 (rpgs)s RS Vs B R] TE A AT BT H oK H BRI SR R
PRk ilR . WNHERR . e BT R st AL A2 iy
HERA AL, SEIAU R IR 5, SRl T
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Table 3 Determination of f of effective constituents in C. australis

BEREARFR /UL I st 4 bt et 42 T N D
1 0.698 0.895 3.117 6.286 6.759 3.584
2 0.700 0.936 3.083 6.035 6.779 3.607
4 0.700 0.889 3.126 6.138 6.557 3.502
6 0.698 0.883 2.996 5.967 6.418 3.446
8 0.695 0.867 2.915 5.981 6.518 3.491
10 0.695 0.869 3.122 5.968 6.564 3.475
20 0.695 0.874 2.942 5.931 6.456 3.412
VM 0.697 0.888 3.043 6.044 6.579 3.502
RSD/% 0316 2.669 2.974 2.091 2.127 2.016
x4 fEWMHEEE
Table 4 Reproducibility of relative correction factor
SEIG & B fammeniir [ RaERS LI IS LIE RS [ BRI AL f Ay A
SR T B (15) 2R 0.697 0.888 3.043 6.044 6.579 3.502
A 0.690 0.886 3.082 6.337 6.471 3.482
Thermo 0.703 0.880 2.880 5.910 6.451 3.536
BE 25 e 0.705 0.881 2.945 5.861 6.441 3.563
IR 0.705 0.882 2.880 5.852 6.449 3.527
Thermo 0.702 0.891 2.874 5.843 6.409 3.541
SEUGEE 2 Waters GG 0.704 0.841 3.086 5.811 6.491 3.384
MHRHE 0.703 0.840 3.045 5.817 6.476 3.371
Thermo 0.696 0.831 3.011 5.778 6.419 3.378
A 0.701 0.869 2.983 5.917 6.465 3.476
RSD/% 0.749 2.758 2.980 2.963 0.775 2222
£S5 TEMLEMEILIENESH ry
Table 5 ry value determined by different instruments and columns
SEIG R & [N as T ST TSR UL P SR 7RSSR T LA
SEHE 1 Bl s G 0.561 0.600 0.618 1.023 1.166 1.588
MR 0.530 0.553 0.568 1.024 1.161 1.716
Thermo 0.561 0.591 0.611 1.023 1.166 1.564
BE 25 G 0.562 0.601 0.620 1.023 1.164 1.588
MCFRE 0.562 0.592 0.614 1.023 1.166 1.563
Thermo 0.534 0.556 0.572 1.023 1.159 1.716
S 2 Waters e 0.529 0.569 0.591 1.025 1.175 1.670
MR 0.529 0.560 0.584 1.025 1.177 1.629
Thermo 0.500 0.521 0.543 1.027 1.175 1.798
A 0.541 0.571 0.591 1.024 1.168 1.648
RSD/% 4.060 4.693 4519 0.138 0.551 4,991
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Table 6 Comparison the effective constituents determined by QAMS and ESM in crude and processed C. australis

BEM/(mgg")  BEER/(ngg ")

WS (mg-g )

S (meg )  EE¥EH(mgg")  WZEBY(mgg!)

2 Bkt (g
i LYW (mgg )

Bhbr Shkr —WEE SR R SR R SME WEE SR WEWE SR W
1 10.492 9.290 9.234 0.156 0.163 0.660 0.685 15985 15899 65065 64191  28.042 27813
2 20.279 16854  16.815  0.689 0.697 1.282 1357 26188 26433 61201  6l.646 17477  17.704
3 25.169 18222 18230  0.507 0.518 1.235 1313 21039 21375 26194  26.656  12.601  12.829
4 17.736 15.042 14997  0.340 0.348 1.124 1186 24242 24409  68.727  68.974 23329  23.548
5 18.412 15.641 15595 0342 0.350 1.144 1209 23722 23913 58229 58534 20717 20934
6 27.369 18432 18463  0.244 0.255 1.278 1361 23701  24.084  29.534 30063  11.103 11323
7 19.666 16414 16374  0.549 0.557 1.207 1277 23825 24052 57527 57922 14933  15.121
8 24518 17343 17359 0.705 0.716 1328 1.411 22226 22557 35688 36200  12.609  12.831
9 30.864 18.091 18161  0.447 0.460 1.501 1.601 26394 26843 44675 45419 18533 18917
10 20.545 13278 13325 0.206 0.216 0.940 099  17.723 17972 24.083 24431 6334 6.438
11 14.034 12779 12708 0.409 0.414 1.060 1111 23.021  23.037  87.597 87254  28.031  28.100
12 27.505 20432 20429 0.628 0.639 1.551 1.652 23107 23483 36314 36904  20.057 20433
13 17.259 12130 12153 0.612 0.618 1.092 1152 17543 17.717  31.921 32159 18612  18.780
14 17.588 15.055  15.006  0.450 0.457 1.265 1335 23848 24010 72119 72349 26428  26.666
15 17.622 16343 16261  0.486 0.493 1.187 1253 24103 24266 74112 74344 20084 20274
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