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Study on dynamic change of flavonoids in traditional SHE medicine-Shiliang Tea
by quantitative analysis of multi-components by single-marker

WANG Wei-ying, MAO Ju-hua, WANG Fa-ying, CHEN Wei-ping
Lishui Institute for Food and Drug & Quality and Technology Control, Lishui 323000, China

Abstract: Objective To establish an assay method of flavonoids (four components) in traditional SHE medicine-Shiliang Tea by
quantitative analysis of multi-components by single-marker (QAMS), and to analyze the dynamic change of flavonoids at different
harvest time and different collection places. Methods With rutin as the internal reference substance, the relative correction factor
(RCF) of kaempferol-3-O-rutinoside, quercetin, and kaempferol was calculated. Then the contents of four components were
calculated, and the accuracy and feasibility of method was evaluated through external standard method. Results The RCF of rutin
to kaempferol-3-O-rutinoside, quercetin, and kaempferol were 1.158 with RSD 0.73%, 0.475 6 with RSD 1.55%, 0.431 9 with RSD
1.58%, respectively. There was no significant difference of assay results between QAMS method and external standard method.
While the differences of content between different harvest months and two different species were significant. Conclusion The
QAMS method with rutin as internal reference substance can be used for quantitative analysis of four flavonoids in Shiliang Tea. It is
suggested that the best harvest time of Shiliang Tea for flavonoids is in July and August.
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Table 1 Information of Shiliang Tea
P SR KR b
LYLM-1 5H T A AR B FINIH e AR
LYLM-2 6 H T A FARH B FINIH e AR
LYLM-3 7H MR NUER=S I b A
LYLM-4 8 JJ MR NCER=S I b A
LYLM-5 9H M= NLER=Y IR
LYLM-6 10 H I RARCY/NIECS I B A
ZILM-1 5 H WL =fE WYL
ZILM-2 6 A WL s = fE N RAN Y
ZJLM-3 7H WA = AR WIVT A
ZJLM-4 8 H WA AR WIVT A
ZJLM-5 9 JJ Wt = fE WIT At
ZIJLM-6 10 A Wt = /e VLA

3-O-ZEFPEEF. M. (LB AERE, 20
T 70% H BRI ]2 262.5 pg/mL. (L25/-3-0-
ZEFPETY 809.6 png/mL #itB7 # 340.6 pg/mL. 1145
# 3414 pg/mL B, VE GRS R IRE 4
P 2 BRI T 90.50 pg/mL. 1 ZSHy-3-0-25 7
BEHF 64.76 pg/mL. i3 27.25 pg/mL. 145
27.31 ug/mL RTRGER, AE K] B

222 PEKAEBIEIE BURSBR 0.5 g, K%
FrRoE, BHIEHEEMY, K% mA 70% 8 25 mL,
WIE, B i, 30 CLUF#AAEE 60 min, Ji
AR, FREIR, H 70% BB A2 080K 1 5T
&, 4, H 045 pum MISFLIERIER, HELIER
VE R B T R
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PRI, UETHR (V) XREIRE (X)) 37
AT S5 R, 5RO E & IR BEVE N 2
R CR. Wk 2.

233 REELRLE W “2.2.17 TR RO A
W, 4% “2.17 (S AAFESERE 5 W, THEST T
FE RSD 4 0.23%, LLIAT)-3-O- 25 B FIg AR E
RSD 4 0.19%, Hft Bz 2= U IFR¥ RSD 24 0.11%, (L%
RIETHFA RSD 4 0.31%, 455 Woskias i )it .
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Fig. 1 HPLC of reference substance (A), Chimonanthus salicifoliu (B), and Chimonanthus zhejiangensis (C)
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Table 2 Linear equations of four flavonoids

%y EVEpyE r 2R/ (pg-mL ™)
T Y=8.0165X—11.1820 0.999 9 4.525~452.800
LI 28 13-3-0- 25 F Pl 4 Y=7.0457 X+13.841 8 1.000 0 8.096~809.600
it Bz 2% Y=18.8572 X—1.5392 1.000 0 0.654~ 85.150
PSS Y=19.9128 X—4.683 6 1.000 0 2.048~136.600

234 FREMERE AR (Y
LYLM-1), 73 5I7E 0. 2. 4. 8. 12, 18.30h #% “2.1”
U A% 5 RERE, &5 R T ALY RSD 4
0.81%, IASHY-3-0- 2 FHE T W ALY RSD
0.67%, Hit iz ZIETH AL RSD Jhy 1.03%, 171§
AL RSD 4 0.93%, FUIHEA MR 30 h N
fae R Af

235 HEEMEIKXE WRE—HEEE (W5
LYLM-1), “PATHURE 6 7, MR “2.227 T i,
F2.17 UMl S e, TR T LA )-3-0-
ZEEREAT L MR LA B TR 2 Eg i 0.89
1.08. 0.20. 0.87 mg/g, RSD 754 1.53%- 1.72%-
1.91%-+ 1.65%, FRIIZFIEELE R,

2.3.6  DIFEEDISCRIRES  HCEIE Bk 6 1
%025 g, WEMoE, BHRIEHERIMSY, 50k
TINS5 AR (226.2 pg/mL) 1 mL. 11125 15)-
3-O-ZEF O R A (269.9 pg/mL) 1 mL. A
Fe NI U (51.09 pg/mL) 1 mL. 1125 24 i
RV (227.6 pg/mL) 1 mL, F4>HIRES A 70%
FIE 20 mL, 4% “2.2.27 TR J7 vl o5 ik il v
%9217 IR AR AR, WE T L&) -3-0-
TEEPEE . MR L s RN, PERCE,
T A W-3-0-ZEFEE . M. AR
E 0 100.67% 100.41%- 100.17%- 99.572%,
RSD 1H 4354 1.05%. 0.83%-. 1.35%. 1.08%.

24 HWERKRERTF () WIHE

240 fHRFE B 92207 TR SR, 4
BIRERE 1. 2. 5. 8. 104 15 pL, % “2.17 iR (G
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Table 3 RCEF of kaempferol-3-O-rutinoside, quercetin, and

kaempferol
HEEER /UL frerimmmsozmme  frrmes s
1 1.154 0.483 9 0.443 7
2 1.152 0.4800 0.4352
5 1.156 0.4752 0.4303
8 1.156 0.4709 0.428 6
10 1.156 04710 0.429 1
15 1.154 0.466 3 0.425 8
SPIY{E 1.155 0.474 6 0.4321
RSD/% 0.15 1.37 1.50

242 fEIIMEFES HCC2.2.17 TR S
% “2.17 UM SAE, 055 Agilent 1260
Waters €2695 & SO AT 1% X F1 Agilent Zorbax
SB-C3. Waters XbridgeTM Cig~ Phenomenex Luna
Cis~ Inertsil® ODS-3 Cys (43 XS LI A5 }-3-0-35 7%
BEE S MR R AL A SR, AR AR 4,
RSD ¥J/NT 2%, R REILVELE
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Table 4 RCEF of different instruments and columns

& JERT Y o ST nsm 30w ST STz
Aglient 1260 Agilent Zorbax SB-Cg 1.156 0.4710 0.429 1
Waters Xbridge™ Cig 1.151 0.469 7 0.424 3
Phenomenex Luna Cg 1.161 0.474 7 0.4308
Inertsil ® ODS-3 Cyg 1.172 0.475 6 0.426 7
Waters €2695 Agilent Zorbax SB-Cig 1.171 0.4733 0.4300
Waters Xbridge™ Cg 1.153 0.478 0 0.4339
Phenomenex Luna Cg 1.172 0.472 2 0.4308
Inertsil ® ODS-3 Cyq 1.145 0.4959 0.448 9
PIE 1.160 0.476 3 0.4318

RSD/% 0.93 1.75 1.74

IPRIER, B RSERERAT) £ (R IME, Bseffie LR
W3-3-O- A W51 M 2RI A 2= 10 123k 1.158.
0.475 6+ 04319, RSD 4371124 0.73%- 1.55%-+ 1.58%.
2.5 FFELE S B iR E AL

W “2.2.17 TR0 BRI, 4% “2.17 TR
R 54, 43 5% %% Agilent 1260, Waters €2695
1R O AR B {CFN Agilent Zorbax SB-C g+ Waters
XbridgeTM Cis~ Phenomenex Luna Cig- Inertsil®
ODS-3 Cyg (il A, WE IF A I 4L 73 (2 iy -
3-O-EHEMET . W EAL AR SSRY S TN

AHXT PR B I 1] (Do SR WFE 5, L&) -3-0-2
FRE I BN/, RSD /0T 5% MiHit
FHILEED s, RSDBIET 5%, H
2 5 R T Il Agilent Zorbax SB-C g5 Waters
Xbridge™ C g i AEAEMELE, MRS IR %
(¥) tr ¥ 5/, Phenomenex Luna Ciz 5 Inertsil®
ODS-3 Cyg il dE o e YA 22, M 55 5 I AR &= 1
RN K. BB Agilent Zorbax SB-C3 5
Waters Xbridge ™ Cyg (il H:, LLpi ALK tp X5
il U IR AT RE AT

£S5 TREBIBMK. TEBIEHENSFE M S HHE TR B B8]

Table 5 Relative retention time of different instruments and columns

& e IR 75T/ A W30 £ F BT TR 7 1 /i IR o r /s
Aglient 1260 Agilent Zorbax SB-Cig 1.22 241 3.08
Waters Xbridge™ Cq 1.23 2.40 3.06
Phenomenex Luna C; 1.24 2.58 3.31
Inertsil ® ODS-3 C g 1.18 2.20 2.74
Waters €2695 Agilent Zorbax SB-C g 1.22 2.37 3.02
Waters Xbridge™ Cq 1.23 2.37 3.03
Phenomenex Luna C; 1.16 2.01 2.50
Inertsil® ODS-3 Cyg 1.18 2.18 2.71
Rl 1.21 2.31 2.93
RSD/% 2.38 7.62 8.88

2.6 QAMS 54MRiE (ESM) IELE R ELELE

Pt “2.2.27 TR 5l o R s, 4% 2.1
R g AFE, 3 5RH QAMS %5 ESM %
TR AR m-3-0- 25T M = AL A %
(e, 53R W& 6. BSM iESZll{ES QAMS 1 51H

AR ZE (RE) /N 5%, W] 2 Fhog 45 45
BRI RE 2R, WA QAMS A B A £
AR B3 T VP R 2 FTAT I
27 BERFPEHEAEMRMNSTHME
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Table 6 Comparison of results by two methods (n = 3)
G FT IS H}-3-0- A pii itz % g3 3
(mgg") ESM/(mgg') QAMS/(mgg") RE% ESM/(mgg') QAMS/(mgg') RE/% ESM/(mgg') QAMS/(mgg') RE/%

LYLM-1 087 1.09 111 1.83 0.21 0.22 476 0.87 0.90 3.45
LYLM-2 034 1.52 1.56 2.63 0.14 0.14 0.00 0.81 0.83 247
LYLM-3 114 6.54 6.65 1.68 0.24 0.25 4.17 121 1.24 2.48
LYLM-4 087 2.99 3.04 1.67 0.10 0.10 0.00 0.46 0.48 435
LYLM-5  0.18 0.33 0.34 3.03 0.03 0.03 0.00 0.08 0.08 0.00
LYLM-6 030 0.64 0.65 1.56 0.04 0.04 0.00 0.12 0.12 0.00
ZILM-1 315 322 3.20 0.62 0.64 0.66 3.13 2.00 2.04 2.00
ZILM2 335 5.26 5.25 0.19 0.60 0.62 333 150 1.53 2.00
ZILM3 329 5.60 5.60 0.00 0.32 0.33 3.13 0.78 0.80 2.56
ZILM4 5.5 7.48 7.50 0.27 0.20 021 5.00 0.37 0.38 2.70
ZILMS 238 448 447 0.22 0.21 0.22 476 0.51 0.52 1.96
ZILM6 461 6.21 6.20 0.16 0.15 0.15 0.00 0.30 031 3.33
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Fig.2 Content distribution of flavonoids in C. salicifolius
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Fig.3 Content distribution of flavonoids in C. zhejiangensis
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