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Determination of Three Bioactive Components in Smilacis Glabrae Rhizoma by

Quantitative Analysis of Multi-components by Single Marker

CHEN Xiang-ling, DU Hong-zhi, HE Xi-cheng, DONG Li-sha'"
( Guiyang University of Chinese Medicine, Guiyang 550025, China)

[ Abstract ] Objective; To establishthequantitative analysis of multi-components by single marker
(QAMS) of 5-O-caffeoyl shikimic acid, engeletin and astilbin of Guizhou red-section Smilacis Glabrae Rhizoma,
and verify the reliability and accuracy of this method. Method: With astilbin asthestandard substance, the relative
correction factors (RCF) of 5-O-caffeoyl shikimic acid and engeletin to astilbin of Guizhou red-section Smilacis
Glabrae Rhizoma were established by methodological tests. The established RCF was used to calculate the content
of 5-0-caffeoyl shikimic acid and engeletin of 22 batches of medicinal samples, compare the results of the one point
external standard method and the external standard working curve method, and verify the accuracy and scientificity
of QAMS. Result; The RCF of 5-0-caffeoyl shikimic acid and engeletin to astilbin had a good reproducibility and
durability. The three methods used to determine the content of 5-O-caffeoyl shikimic acid and engeletin of 22
batches Guizhou red-section Smilacis Glabrae Rhizoma showed no significant difference ( RSD < 4.0% ). The
determination results of 5-O-caffeoyl shikimic acid, engeletin and astilbin were different, which were in the range

of 0.106 3% -2.692% , 0.031 29% -0. 677 1% , 0.581 2% -4.897% . Conclusion: The QAMS is accurate and
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reliable, which can be used to evaluate the multi-componentquality ofGuizhou redsection SmilacisGlabraeRhizoma.
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K1 5-0-unme BB 3 2R 7% B 43 0 B AT H A0 A e g &
Table 1 Recovery test of 5-O-caffeoyl shikimic acid and astilbin and engeletin on HPLC
) Wix FREE /g WiGHE/mg KM/ mg AR/ mg MR/ % FERE/%  RSD/%
5-0-W i 5L 7E R 0.200 4 11.195 5.551 5.50 102.62 100. 96 1.9
0.200 0 10.965 5.540 5.50 98. 64
0.199 8 11.086 5.534 5.50 100.95
0.200 0 11.226 5.540 5.50 103.38
0.200 1 11.103 5.543 5.50 101.09
0.200 3 10.996 5.548 5.50 99.05
AT 0.200 4 14.161 7.074 7.000 101.24 99.31 2.0
0.200 0 13.934 7.060 7.000 98.20
0.199 8 13.820 7.053 7.000 96. 67
0.200 0 13.900 7.060 7.000 97.71
0.200 1 14.132 7.064 7.000 100. 97
0.200 3 14.144 7.071 7.000 101.04
WAL 0.200 4 1.891 0.9419 0.950 0 99.91 97.46 2.1
0.200 0 1.853 0.940 0 0.950 0 96. 11
0.199 8 1.847 0.939 1 0.950 0 95.57
0.200 0 1.869 0.940 0 0.950 0 97.79
0.200 1 1.848 0.940 5 0.950 0 95.53
0.200 3 1.890 0.941 4 0.950 0 99.85
®2 HEAMNKRERFHMER=3)
Table 2 Results of reference correction factors (RCF) tests(n =8)
BT 5-0-M M 5 HE 2F R AL
No. e e s omnm s . R
HERE R/ g WA AR/ g TR RSD/% it/ ng  WEEA  Suwwswos  RSD/%
3¢ R/ V8 B A1
1 0. 490 1107 028 0.270 489 769 1.2455 0. 060 125 512 1.080 0
2 1.240 3153 553 0. 680 1376 787 1.256 1 0. 150 344 603 1.107 0
3 2.470 6311 888 1. 350 2 695 601 1.279 8 0.290 700 487 1.057 9
4 3.710 9 564 753 2.030 4108 504 1.273 8 2.0 0. 440 1 070 642 1.059 5 2.0
5 4.940 12 707 836 2.700 5397 414 1.286 8 0.580 1 427 401 1.045 3
6 6. 180 16 040 165 3.380 6 688 546 1.311 6 0.730 1 813 669 1.044 7
7 7.410 19 044 093 4.050 7 968 552 1.306 2 0. 870 2 159 512 1.035 4
8 9. 880 25 683 199 5.400 10 676 079 1.314 8 1. 160 2 859 867 1.054 4

s 2% B2 RSD Fi b5 47 846 =2 18] 19 22 S5 Mk Lh B A B
— 0 22 P R A 22 HERE S 5-0-mi e 3 2
FR A AC T B TR A5 R 5 AR TAR M 2k S
— A ME 2SR W 2% 5 RSD 1) <4.0% , % W]
SN =PI 2T €8 4 AR %5 e 5-0-mn M 3 2% R A
BEAC AT X P8 BT 10 0 A G E B B B T A
B TS — I 2Pk A RAF i EE

£ SPSS 16. 0 e it-4k {4 1 LA 3 FpR [F] (4 & it 43
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®3 FREMHFMERIEHL RCF

Table 3 Determination of RCF by different instruments and
columns
& R 2 S Sierts o
o WAL/ VR IA T

5% LC20AT % Hedera ODS-2 C,q 1.313 1.093 6
Diamonsil C,g 1.289 1.089 0
Hypersil ODS2 C,q 1.302 1.102 1

Agilent 1100 #4 Hedera ODS-2 C g 1.265 1.065 4
Diamonsil Cg 1.237 1.073 5
Hypersil ODS2 C 4 1.274 1.057 8

Waters 600 7 Hedera ODS-2 C g 1.225 1.041 5
Diamonsil C,g 1.224 1.012 4
Hypersil ODS2 C 4 1.216 1.035 6

#4 HPLC RELF[FFEEEH RTR
Table 4 Determination of RTR by different instruments and

columns on HPLC

s @ik RTRs omupmese  RTRyppsy

Ir R/ O AT /A

5 LC-20AT #1  Hedera ODS-2 Cy4 0.399 1.499
Diamonsil C 0.393 1.478

Hypersil ODS2 C, 0.395 1.486

Agilent 1100 #4 Hedera ODS-2 C g 0.390 1.478
Diamonsil C 0.384 1.463

Hypersil ODS2 C ¢ 0.389 1. 467

Waters 600 7l Hedera ODS-2 C g 0.376 1. 415
Diamonsil C 0.372 1.424

Hypersil ODS2 C g 0. 380 1.436

B0 537 ) BEAE 07 B R DX )R /A 22 #R L
B, UL IR il AR I =38 0 3 i 22 S R LU R Y

P 508 23 A 45 SR AT 22 4k - RS 25 A P LY
BT AR, 5 -0 - PR S 2 R AN B R H Y
e Bk Z, 5k 0.581 2% ~ 4.897% ,
0.106 3% ~2.692% ,0.031 29% ~0.677 1% ., H
BT 9T 30T, S-0-Wh e 75 5 2 R A BAC 2 B
b/ o ool SR T & 90 i D S S I L R L E Y (B
FAE I E AR B A — % Rk, 3 T 5 = 1)
THT £ 0, AR 2 ) T A o A0F 0t v g L B
3 g
3.1 NZWRESE UIWAL O R ARE N SN K
SRARGURF LG b, LA R K, R A SRS,
BRON T BRSPS R W LR LT
AL B PR e 2015 AR R (b

3.0
B MR TAE 2Rk

2.59 B AMR— Rk
X 20 o —WZEiFk
S~
g 1.5
ling 1.0 4 + 4 B

05 + * {k

0.0

5-0-MERER 3 1R
B2 Z#AENEEMNFYEIELERERS-O-MHEHEFER
MELHFHNIEFRE(SPHWEFEXE)
Fig.2 Box plot of 5-O-caffeoyl shikimic acid and engeletin in
Guizhou red-section Smilacis Glabrae Rhizoma by three methods

(95 % confidence interval)
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4
g
i 31
Ay
R 29
s
11
N +

WHH  S-O-MEERERLIF R AT
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HNEEHR(SPHERERXE)
Fig. 3  Box plot of 5-O-caffeoyl shikimic acid and engeletin in
Guizhou red-section Smilacis Glabrae Rhizoma by QAMS (95%

confidence interval)
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R R RN B RC X 9 B 4 B — I 2 0 A 7 kL OF
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PEIL N ZE 1 22 HL YD AT (8 AR 2 RE b RS -0-afniE
ot 32k 1 o R A BT T 1 5 A S A s AR i 2k o
Pr— v DN SE A 22 5 B/, MR AR 22 23 B A
1.76% ~ 4.29% ,2.64% ~ 4.74% ; RSD 43 5|~
0.7% ~3.6% ,1.1% ~2.6% ,25 53200 3 kit
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x5 3HUEAFHES-O-NMHHEFEBRMBELTIELERIEE(n=3)
Table 5 Comparison on contents of 5-O-caffeoyl shikimic acid by three methods(n =3) %
5-O-W M i 35 3 B R WL H
No. R it A IR AT
B C  FHXMW2E  RSD A B C  FHXMW2E RSD
1 BN 2T A e 4 3.388  2.0140 2.0220 2.0530 1.92 1.0 0.4404 0.4325 0.4227 4.09 2.1
2 BN bR B 1.078 0.6106 0.617 8 0.627 4 2.72 1.4 0.1672 0.1612 0.1605 4.11 2.3
3 S SRR T K H 2.204 0.2571 0.2643 0.2684 4.29 2.2 0.3071 0.2992 0.2959 3.72 1.9
4 BN B PA T K E A R 1.611  0.4294 0.4367 0.4430 3.12 1.6 0.1934 0.1855 0.1845 4.74 2.6
5 SMAEEHEE 2.679  1.2050 1.2120 1.2310 2.14 1.1 0.4159 0.4080 0.4021 3.38 1.7
6 M4 R BH T 2R AR 3153 0.6462 0.6534 0.6638 2.69 1.4 0.2789 0.2709 0.2672 4.29 2.2
7 BN LI X 2,185  0.9432 0.9505 0.9653 2.32 1.2 0.2490 0.2411 0.2391 4.07 2.2
8 SiMA LG B 3.810 1.6970 1.7040 1.7300 1.93 1.0 0.5486 0.5406 0.5233 4.71 2.4
9 BMEL g RAE 2.784  0.4060 0.4132 0.4197 3.32 1.7 0.1022 0.099 420.098 99 3.20 1.7
10 SHMAEREERES 4,133 1.6380 1.6450 1.6700 1.94 1.0 0.6962 0.6882 0.6771 2.78 1.4
11 HBME e 4.670  2.5310 2.5380 2.5770 1.80 1.0 0.5698 0.5619 0.5511 3.33 1.7
12 M S fK 0.5816 0.1014 0.1086 0.1073 2.8l 3.6 0.1301 0.1262 0.1254  3.69 2.0
13 SMNBESF AR 2.812  0.8233 0.8305 0.8432 2.39 1.2 0.3812 0.3733 0.3753 2.64 1.1
14 SMAHECTEER 0.5812 0.101 4 0.1046 0.1063 3.07 2.4 0.0310 0.0323 0.03129 4.12 2.2
15 SHHA SEBE T E AL 3.128  1.1490 1.1560 1.1640 2.16 0.7 0.2574 0.2494 0.2491 3.29 1.9
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