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Study on HPL.C Characteristic Spectrum of Traditional She Medicine—Shi Liang Cha and Determination
of Four Active Components

WANG Weiying, MAO Juhua, ZHANG Weibo, CHEN Weiping*(Lishui Institute for Food and Drug & Quality and
Technology Control, Lishui 323000, China)

ABSTRACT: OBJECTIVE To establish an HPLC characteristic spectrum of traditional SHE medicine—Shi Liang Cha and
simultaneous determination of four active components. METHODS With rutin, kaempferol-3-O-rutinoside, quercetin and
kaempferol as reference substance, the HPLC analysis was carried on an Agilent Zorbax SB-C;g column (4.6 mm x 250 mm, 5
um) with the column temperature of 30 ‘C; the mobile phase was acetonitrile-0.1% phosphoric acid solution (gradient elution) at
the flow rate of 1.0 mL-min™'; the detection wavelength was 360 nm. The similarity evaluation system for chromatographic
fingerprint of TCM was used to calculate the similar degree. RESULTS The HPLC characteristic spectrum of Shi Liang Cha
was established with 5 common peaks. The rutin, kaempferol-3-O-rutinoside, quercetin and kaempferol showed a good linear
relationship at the range of 4.525-452.8 ug-mL™'(+=0.999 9), 8.096—809.6 ug-mL™'(+=1.000 0), 0.654-85.15 pg-mL™'(r=
1.000 0), 2.048—136.6 pg-mL ™' (»=1.000 0), respectively; the average recoveries were 100.51%(n=6, RSD=0.43%), 100.19%(n=6,
RSD=0.88%), 99.98%(n=6, RSD=0.77%), 100.26%(n=6, RSD=0.69%), respectively. CONCLUSION With a good correlation,
the characteristic spectrum can be combined with the assay of 4 components to control the quality of Shi Liang Cha
comprehensively, and provide scientific basis for its rational use.

KEYWORDS: traditional SHE medicine; Shi Liang Cha; characteristic spectrum; rutin; kaempferol-3-O-rutinoside; quercetin;
kaempferol; determination
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XS105DU L K 1 (Fif 1 Mg 45 8 2 =) 5
Agilent 1260 7= RCGHEAH 1L, DAD Kl 2%,
Agilent ZorbaxSB-C;5(4.6 mm X 250 mm, 5 pm)(3
Agilent A 7]); DL-360D & GE#A A P& e gs (L
B ZAFERERAA).
1.2 il

T (5 : 100080-200707, Jif B4 %1 90.5%)-
Wit 25 100081-200907, Jii £:7> % 96.5%)-
RS : 110861-201209, JFi &2 %1 93.2%),
By P E 2 R E AR s 1l 25y -3-0-2
HEREE(LERAESOA R AR, #t5: 14225, K
B8 =98.0%, LL98.0%it); HE. Z M Nit
afi(Merck), MR N O 4 (BHERK), KNEEIG IS
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24 i 5 o R R A B0 R N B+ 2 R AR K AR AT
2GRS, SRIEILR 1, 2 alkeE, o =50,
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®1 REREAEM K
Tab.1 Source of Shi Liang Cha

5 KR SRS ] m R 4
1 AR N LER=Y 2013.9 g b
2 AR YNLER=] 2013.10 o g
3 WL FA BH B 2014.4 ot g
4 WL FABH & 2014.6 Rl IH- it
5 MR YNUER=] 2015.6 Ao g
6 WL /K T AR X 2013.10 o g
7 WL K T AR X 2014.8 e i A
8 WA AKNEHIX 2014.9 I 05 A
9 WL R 2013.10 Ao g
10 WL Ak B 2015.7 o g
11 VT PG48 2R 2013.10 A0t
12 WHiTH 5 = B 2014.6 g i
13 WL = A 2014.5 VL
14 WL = AE 2014.6 L A
15 Hrir s = Mme 2014.8 UL I A
16 WTE =B 2015.9 VL i i
17 WL Pt & 2014.5 L A
18 WiLAg pon i 2014.7 UL I A
19 WL Koo B 2015.10 VL s i
20 WL e B 2014.8 VL by
21 WL T B 2015.6 VL A
22 Wit 3 H & 2014.6 T LI A
23 WL E S5 2014.4 VL
24 wmEEHETH 2013.10 VL g
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MK 360 nm; FEFEEIHA 10 pl.
2.2 WM
221 RANBSPGE REEREBOS T LS
My-3-O-=&EHE . MR R LRSS E,
53 A0 70% FEEH] AR 1 mL 5T 2 262.5 pg.
L 2513 -3-0-Z & HEH 809.6 pg+ #it 2 % 340.6 pg.
A3 341.4 pg VAT, 1E GG FEE WL 4
Fifig B H R 1 mL &2 T 90.50 pg. 1l 25/
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SEVRK IR, $E4T, 1 0.45 pm I RLFLIE RS €,
B DR A g A i VA TR
2.3 RHIE B
231 [UERREEERE R E IR — R
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G S AR EE>2% B RREIE RSD<2%, R HIH
2Bk Fe oS AU VEAN R ATV, AR
FE249 0.99, ALK I RAE 30 h W E M R i .
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Fig.1 HPLC overlapping characteristic spectrum of 24 batches of Shi Liang Cha

S1~S24-Sample 1~24.
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Fig. 2 Common pattern of HPLC characteristic spectrum of
Shi Liang Cha

S—rutin; 1-common peak 1; 2—kaempferol-3-O-rutinoside; 3—quercetin;

4—kaempferol.

2.3.5  MUEVEAN  RH A 2 (it e o 1 A A
YR R G, HEAEM 1~24 5 “23.47 T NEAL
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HE ARSI 2557 2017 4F 4 H 55 34 555 4

0.91, 0.99, 0.95, 0.95, 0.98, 0.98, 1.00, 1.00,
1.00, 0.94, 0.90, 0.90, 0.99, 0.99, 0.99, 0.99,
0.95, 0.95, 0.99, 0.99, 0.94, FHtEEHAT FHEALE
P4 2 8] A ABLEE £55>0.90, FRHAMALE Rif. 24
LB A G W R B IR RSD 235314 0.53%,
0.36%, 0.54%, 0.30%, 0.24%; 1~4 SR S
Vg () {- BE B 8] RSD 435114 0.24%, 0.20%, 0.36%
0.42%, SR N 2, RGBT A & A XT
P B I 1) B A R — 2k .
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F2 24 A EIEA SR B Bt R /AR AR E B
Tab. 2 Retention time/relative retention time of common
peak of Shi Liang Cha

% B3 IF 8] /AF AT £ B B[] /min

L  LEm30-
BT el ST W Wik
1 6.78/1.00  7.75/1.14  8.32/1.23 16.22/2.39 20.72/3.06
2 6.78/1.00  7.76/1.14  8.31/1.23 16.22/2.39 20.73/3.06
3 6.80/1.00 7.77/1.14  8.32/1.22 16.21/2.38 20.73/3.05
4 6.83/1.00 7.79/1.14  8.35/1.22 16.23/2.38 20.74/3.04
5 6.83/1.00  7.79/1.14  8.36/1.22 16.25/2.38 20.76/3.04
6 6.83/1.00 7.78/1.14  8.36/1.22 16.24/2.38 20.73/3.04
7 6.84/1.00 7.78/1.14  8.36/1.22 16.20/2.37 20.70/3.03
8 6.86/1.00 7.81/1.14  8.39/1.22 16.23/2.37 20.70/3.02
9 6.80/1.00 7.76/1.14  8.33/1.23 16.16/2.38 20.67/3.04
10 6.84/1.00 7.77/1.14  8.35/1.22 16.19/2.37 20.69/3.02
11 6.76/1.00  7.72/1.14  8.28/1.22 16.14/2.39 20.64/3.05
12 6.76/1.00  7.72/1.14  8.28/1.22 16.16/2.39 20.65/3.05
13 6.78/1.00  7.73/1.14  8.31/1.23 16.20/2.39 20.69/3.05
14 6.80/1.00 7.74/1.14  8.33/1.23 16.22/2.39 20.72/3.05
15 6.81/1.00  7.74/1.14  8.34/1.22 16.20/2.38 20.70/3.04
16 6.78/1.00  7.73/1.14  8.30/1.22 16.19/2.39 20.70/3.05
17 6.78/1.00  7.74/1.14  8.31/1.23 16.21/2.39 20.72/3.06
18 6.79/1.00  7.74/1.14  8.32/1.23 16.21/2.39 20.72/3.05
19 6.81/1.00  7.75/1.14  8.32/1.22 16.22/2.38 20.71/3.04
20 6.76/1.00  7.73/1.14  8.21/1.21 16.08/2.38 20.56/3.04
21 6.71/1.00  7.70/1.15 8.22/1.23 16.07/2.39 20.58/3.07
22 6.84/1.00 7.78/1.14  8.38/1.23 16.23/2.37 20.68/3.02
23 6.77/1.00  7.73/1.14  8.28/1.22 16.13/2.38 20.63/3.05
24 6.74/1.00 7.71/1.14  8.26/1.23 16.13/2.39 20.63/3.06
RSD/% 0.53/0.00 0.36/0.24  0.54/0.20 0.30/0.36  0.24/0.42

242 MERRHELE NGRS XTI 5 Ag
i, R T RE N 4.525, 13.58, 30.17, 90.50,
181.0, 452.8 pg-mL™", LIZM-3-0-2E FHEF IR S
4 8.096,16.19,48.58,129.5, 323.8,809.6 ug'mL ™",
Wil f2 K N 0.654, 3.27, 10.22, 20.44, 40.87,
85.15 pg-mL~', LI ZSFRIKIE N 2.048, 13.66, 20.48,
40.97, 81.94, 136.6 pg-mL™" IR & % IR S IA R,
e “2.17 WURN G &ARATIE, 2 i DAV AR
YO RR B XTIV A, A5 T ATy
TN ¥=8.016 5X-11.182 0, r=0.999 9; (LI Z[H}-3-O-
25N E R A 5 FE N Y=7.0457X+13.841 8,
r=1.000 0; #it Bz K [EIHT7HE M ¥=18.857 2X-1.539 2,
r=1.000 0, tLZEZ [FHTTFEN ¥Y=19.912 8X-4.683 6,
1=1.000 0. Z5HREMH: HT . ILWEM-3-0-=FHE
LM R AN 2SR A BITE 4.525~452.8 pgrmL '
8.096~809.6 pg-mL ™' 0.654~85.15 ug-mL ™", 2.048~
136.6 pg-mL™" P2 RIFMLTER R,
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Fig.3 HPLC chromatograms

A-Reference substance; B—-Chimonanthus salicifolius S.Y.Hu; C—Chimonanthus

2- 1N &M -3-0- 5%

zhejiangensis M.C.Liu; 1-rutin; 2—kaempferol-3-O-rutinoside; 3—quercetin;
4—kaempferol.

243 (UESREE AL B “2.2.17 TR TR
i “2.17 TUF A SR ESTIRE S R, WEAST
VT AR ) RSD 4 0.23%(n=5), 1L 25M-3-0-25 ki
HFIETH AR ) RSD N 0.19%(n=5), Hil S 2504 T AL
RSD A 0.11%(n=5), W& ZRIEMMEK RSD A
0.31%(n=5), SR EBINUIKEEE RIT.

2.4.4 FaEtEle  BUE-— R E R GRS 3),
SYHIZE 0, 2, 4, 8, 12, 18, 30h#% “2.1” W
O SR AT RERE, 25 50 T I AR ) RSD N 0.81%,
L 251y -3-O-= A& BEH WA RSD 8 0.67%,  #it
R AR RSD A 1.03%, 1L 23 & 04 T AR 1)
RSD 4 0.93%, FRIFAMLIK N IERAE 30 h Wit
R4f,
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245 FEEMWRK BEA-HEEEXGS 3), F
ITHURE 6 13, 4% “2.2.27 TUF ik, 4% “2.17
R g e, THEA T ILER-3-0-=F
PEE . MR ILERME RSN 1.01, 1.06,
0.36, 2.12 mg'g™', RSD 4} 0.53%, 0.22%,

1.50%, 1.48%, R ZITEHEEWRLT.

24.6 [FILERE BROMSENEREEXGRS
3)6 r, Y] 0.25 g, KEEME, BHHEEHEER
H, 4 BRE S8 ION T T 50 B A M (226.2 pg-mL T
ImL . 1l 2By -3-0- 2 & B B 0 I8 3
(2699 ug'mL N1 mL . i &£ xF B &AW
(90.83 pgmL N1 mL . 1L 25 & 0 MR 5 OVE |
(341.4 pg-mL 1.5 mL, TR 70%
20.5 mL, #% “2.2.2”7 TR 5 iE] & FWCR R,

€217 TURERE MM e, WErs T 2w
SB-O-EFFEE . WL ER. LERNSE, iHER
R, FERILE 3,

#=3 AEERE KRB S R (0=06)
Tab.3 Results of recovery test(n=6)

=) HE O [Enp— A
M5y FRRER f%:g X}J\;jﬁ ”ﬂ‘"g;‘/ R Zﬁ/ RSD/%
02502 02527 02262 04809  100.88
02507 02532 02262 0.4803 100.39
02510 02535 02262 04819  100.97
100.51  0.43

._(

02517 02542 02262 04821  100.74
02520 02545 02262 04812 100.21
02505 02530 02262 04789 99.87

02502 02652 02699 05335  99.40
2% 02507 02657 02699 05349  99.73
M 02510 02661 02699 05402 10157

-3-0- 100.19  0.88
sege 02517 02668 02699 05376 10033
PELF 02520 02671 02699 05392  100.81

02505 0.2655 02699 0.5336 99.32

02502 0.0901 0.0908 0.1813  100.47
02507 0.0903 0.0908 0.1809 99.83

W 02510 00004 00908 01802 9894
4 99.98  0.77
5. 02517 00906 00908 0.1813  99.88
E
02520 0.0907 0.0908 0.1826 101.19
02505 0.0902 0.0908 0.1806  99.58
02502 05304 05121 1.0383  99.18
02507 05315 05121 1.0433  99.94
i

02510 05321 05121 1.0458 10031
ES 10026  0.69
02517 05336 05121 1.0509  101.01
02520 05342 05121 1.0513  100.97

02505 05311 05121 1.0439  100.14

o EBACRI 252 2017 4 4 H 55 34 555 4 )

247 BUEFR 4 Pl EENE  BUSHRRE i
2505 g, & 20, FEWE, % “2.227 KT
RS, 1% 2.7 TR Rk S E
HEERE, SGRNEK4E 4.

T4 BEFHFET. LWER3-0-ZFEE. HEFML

EZFHEEMNTER(=2)
Tab. 4 Results of content determination of samples(n=2)

mg-g !
B BT m:g;ﬁo WE  LEE RE
1 5.94 4.70 0.83 0.94 12.41
2 7.12 4.37 0.84 0.78 13.11
3(n=06) 1.01 1.06 0.36 2.12 4.55
4 3.13 8.47 0.96 3.65 16.21
5 0.34 1.48 0.14 0.80 2.76
6 1.40 6.37 2.40 0.53 10.70
7 0.83 2.92 0.06 0.35 4.16
8 0.81 3.27 0.04 0.24 4.36
9 2.74 2.22 0.12 0.13 5.21
10 0.76 3.95 0.09 0.59 5.39
11 1.45 1.76 0.09 0.15 345
12 1.00 6.79 0.11 0.55 8.45
13 3.17 491 0.25 0.83 9.16
14 4.40 6.10 0.34 0.76 11.60
15 7.43 8.37 0.08 0.16 16.04
16 2.37 4.46 0.21 0.51 7.55
17 6.84 8.02 0.80 1.46 17.12
18 3.61 3.58 0.06 0.13 7.38
19 4.53 6.17 0.15 0.30 11.15
20 141 3.74 0.06 0.21 542
21 2.92 6.18 0.17 0.79 10.06
22 2.85 7.93 0.22 0.82 11.82
23 1.83 2.30 0.13 0.22 4.48
24 2.86 2.20 0.40 0.38 5.84
RSD/%  71.99 49.47 138.92 106.88 49.63
9 =
2
7
"
Ton 54 —FT
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Fig. 4 The content distribution of 4 components in Shi
Liang Cha
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BN 2.76~17.12 mg'g', RSD 450y 71.99%,
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FEHE AN (R R S R T A 2 K
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