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Simultaneous determination of seven constituents in Grnaphalium affine

GAO Jun-bin',  WANG Xuan’,  CHEN Yan-hong’, LI Jun-li*, LU Shan-shan®,  SUN Lian-na’"

(1. Shanghai Pharma Hua Yu Chinese Herbs Co. , Lid,. Shanghai 200002, China; 2. Department of TCM Processing, Shanghai University of Tradi-
tional Chinese Medicine, Shanghai 201203, China; 3. Department of Pharmacy, Changzheng Hospital, Second Military Medical University, Shanghai
200003, China)

ABSTRACT . AIM To establish an HPLC method for the simultaneous content determination of seven constitu-
ents in Gnaphalium affine D. Don. METHODS The analysis of 80% methanol of G. affine was performed on a
30 °C Atlantis © T, column (4.6 mm x250 mm, 5 pm), with the mobile phase comprising of acetonitrile-formic
acid flowing at 1.0 mL/min in a gradient elution manner, and the detection wavelength was set at 288 nm.
RESULTS Seven constituents showed good linear relationships within their own ranges (R*=0.999 8), whose
average recoveries were 98. 58% —103. 8% with the RSDs of 0. 88% —1.74% . CONCLUSION This accurate,
stable and reproducible method can be used for the quality control of G. affine.
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UM Ez RO R B R AR, R GE
TGRS A B i i . AR SIS AE T I A
YT FERS B sy HPLC 3k [R) i 2 B
L N R E = S R = S SR U
FE . MERRBE RS T, O A b AR i 2 A R R S

B fah .
1 UFERAY
L1 A& Agilent] 100 &5 8% AH G35 A (S

Agilent /2] ) ; ORION MODEL 828 #! PH i} (£
Thermo /A ] ) ; CPA225D #I+4 75 43 2 — ML § K
(72 [E Sartorius /A7) ; N-1100 B jEss 28 RAL (|
e B A AR A R 7)) 5 KQ-500 8 75 3% i U A
(Bl A A PR ) 5 Sorvall LYNX6000 1
HEGOHL (£ Thermo A7) .
1.2 X5 JRULKIR. WIHERR . 3R . Iz,
RBER . SRR, 1, S-"0mHEmEZs 7 8 i AT
S TR, 48 HPLC kil FE 4 B2 3 5 F 98%
ARRAEFHRY 17 #E B w250 5% A AR R (P
W), o b b B 24 sy v 2 2 e op 25 4 1 2
D28 P W0 R 2 5 5 9 IE o MIlli-Q Ab Pl o
K (3 Millipore 22 ]) 5 WAHH N (T8 Mer-
ck AF]) aikal; SRPGAH CBE. WY b
g (LipEZHEENAT) .

x1 HmiER

Tab.1 Information of samples

v 0 R R/

SI FRREVLAT B KR P A 2012.7 1725
SN N OIS Al 2012.7 1257
S3 mMHHE R 2012.7 1 870
S4 H PRI K LA 2012.7 1257
S5 =M KIT B 2012.7 2425.4
S6  mEFRILE LAY X 2012.7 2 500
ST WHLK H L X 2012.5 480
S8 WIVLATIH e oy 5t IX. 2012.6 243

SO LRI AR R R A BRI 20125 4.5

S10 b Az X 42 IR 240 52 T 2012.5 4.5
ST IR T 2012.5 156
S12 e A N A g v B2 2 R 2 i 2 2012.5 83.8
S13 NI 27 e 2012.5 30
S14 R R 2012. 4 413
SI5 ¥R ZR 4 AR 2 el A A7) el 2012.6 4.5
S16 WiEHR 2012.6 248.6
S17 g 1L XA T 2012.6 4.5

2 HEEHER

2.1 &iE4&4E Waters Atlantis© T, A i%4E (4. 6 mm x
250 mm, 5 pm); WAMHLH (A) K (B, &
0.2% FfR), #EBEN (0 ~8 min, 6% ~15% A;
8 ~18 min, 15% ~20% A; 18 ~28 min, 20% ~

20% A; 28 ~40 min, 20% ~26% A; 40 ~51 min,
26% ~33% A; 51 ~65 min, 33% ~46% A; 65 ~
75 min, 46% ~70% A; 75 ~85 min, 70% ~ 70%
A; 85~90, 70% ~90% A); AEid 30 C; KRR
il mL/min; RG4S 288 nm; #EAERED 10 pl,
2.2 #ERsmEaa g BURH MR g, K
HRRE, #H 100 mL HEIE R D, 250 A 25 mL
80% HHMEE, 120 8 h, M HEHL 20 min, 38, #F
KHNA 25 mL 80% HIEE, 7 $2HL 20 min, 33,
B I, R SR 5 80% HIBEE A E 10 mL,
0.45 pwm 3 L 38 B2k 8, B2k ug e, 15k
VSR
2.3 B g&REE Sk AR T R
i, M80% R Lt 1 mL 3 ) & LS IR
260 g. LEJETR 353.6 g, WMIMERR 145 g, 1, 5-—0
MEREZS TR 1 644 g, KRB E K 288 g, FER
135 ¢, ILZSHY 168 ¢ ITRA R IR SR
2.4 ERMHEFER O 217 W@OELET, Xt
HEh . e s A ik R DL 1, f BT
AT, A S S0 R €0 R (R A A IR
25 I ITC T4
2.5 ZMXAFR KERICTBMEST &R
i, WKIRBHRRE, 45, T8 MR
N IRAVER . 76 “2.17 ol &0 T bk,
DIV EE M AR bR (X)), DAETIB A bR (V) i
AT, BRI 2, Al RIS B 45 B I N
TER R RAF.

K2 BEMESZMXER

Tab.2 Linear relationships of various constituents

W I o CHEW
(pgmL™")
FILAm Y=17.712X +1.703  0.9999  1.02 ~260. 00
BFR Y=19.935X +7.900 0.9998  1.73 ~353.60
e Y=44.431X +4.255  0.999  0.57 ~145.00
1,5-ZWIMERRZS TR Y =21.535X -63.863  0.9999  6.422 ~1 644.00
NGNS Y=20.348X -9.901  0.9999  2.81~288.00
[ Y=24.909X-1.726  0.9998  1.06~135.00
i) Y=15.686X -3.571  0.9999  0.41 ~168.00

2.6 K R BV R 10 pL,
HELEHERE 6 W, WASJELASHR . SRR . WIMERZ |
1, 5-—miEiRZE TR . ABRER, 73R, s
P g T FH RSD 4391 4 0.34% . 0.26% . 0.43% .
0.26% . 0.91% . 0.403% . 0.41% , % BI{Y %8 45
RS
2.7 EHEMHXE FRECRME (S16) 6 iy, %
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o “2.27 WUNrAw s A, R 2. 17 T
" P TR, WIARISUL2ERR . SRR . R
N I, S-CONMERAE R, KRR, HE. i
N e 1 A RSD 43 5124 2.85% . 1.38% . 1.99%
o 1.42% | 2.52% . 2.03% . 2.38% , FWI%)iEE
L - S RAT.
0 10 20 30 40 50 60 70 so !min 2.8 A MIRE FRECEUM R (S16), 7 “2.27
A N7 R S, T 0L 4.8, 12, 24,
", 36 b IERESRT, AR ISR . SRS IR
@ USTOMERAE TR, KRR, FEE. WA
40 iy U TEG A RSD 43 %1 K 2.73% | 2.67% . 2.01% .
o : 0.67% . 2.35% . 2.30% . 2.57% , FWI{L G
10/ 7 WAE 36 h WREER LT
e 2.9 miFECRRE BRI (S16) T
— MARL0 g, RWHE, 2R EMA 3 DR
mAU FERR BREIR GIW, #6 “2.27 Jr ikl & A i g
o WL AR 2107 TGP ERE, TR,
70 JROUASER . 2RI . WhnERR . 1, S-Zmmnfep4s 7,
o RIRBER | P L2 -4 B [ i 224 1)
40 3 100.15% , 103.8% . 98.81% . 99.00% . 99.14% .
ol 1| L 08.88% . 98.58% , RSD 4% %l % 1.74% . 1.43% .
o | ! Pl 1.62% . 1.34% . 1.43% . 0.88% . 1.31% .
0 10 20 30 40 50 60 7o s !/min 2.10 #HewbaEME BONFEZHEEMSS 10 g,

CHES

Lo FJLASRR 2. S5 3. minERg 4.

5. ORBEZR 6. fFREK 7. ILEm

1. protocatechuic acid 2. chlorogenic acid 3. caffeic acid

1,

4.

5-ZONHERR £ TR

1,

5-di-O-caffeoylquinic acid 5. luteolin 6. apigenin 7. kaempferol

1 #%&H4% HPLC f&itE

Fig.1 HPLC chromatograms of various constituents

Fie “2.27 WUR RIS SA W, fE (2. 17 T
RGN, IR SRR, ZRIERS,

3 itig

3.1 #emlgk ¥4 X 2017 TR X IR SR
£ 200 ~ 400 nm % K96 F N ST, K IAE
288 nm#h & 43 oA B A W W, R 4 R AR E

®3 BHASHENELER (mg/g, n=3)

Tab.3 Results of content determination of various constituents (mg/g, n=3)

£ ks JELZR IR LR JER WS 1,5-"nmERR 25 T R KRBT FERER BN
S1 0. 103 0.211 0.027 1.536 0. 102 0.074 0.072
S2 0. 083 0.348 0. 041 1. 964 0.219 1.995 0. 052
S3 0.121 0.318 0. 057 2.347 0. 447 0.296 0. 140
S4 0. 161 0.957 0. 084 4.104 0. 815 0. 461 0.220
S5 0. 109 0.478 0. 037 2.081 1.208 0. 546 0. 138
S6 0. 086 0. 545 0. 031 2.779 0.372 0.256 0.114
S7 0. 171 0. 688 0. 041 4. 158 0. 806 0.432 0.219
S8 0.071 0. 166 0.028 1. 684 0.116 0. 048 0. 045
S9 0.214 0.773 0. 085 5.192 0. 849 0.497 0.214
S10 0.339 2.722 0.275 9. 826 0.770 0.411 0.188
S11 0. 090 0. 198 0. 035 0.819 0. 445 0. 164 0.115
S12 0.257 1. 166 0. 127 8.073 0.677 0. 405 0.218
S13 0. 364 1. 434 0.115 10. 363 0.392 0.317 0.168
S14 0.294 1. 429 0. 135 5.579 0. 444 0.282 0.208
S15 0.328 2.581 0.283 10. 198 0. 629 0.330 0.210
S16 0. 182 0.269 0.075 2. 169 0. 308 0. 197 0. 107
S17 0. 075 0. 301 0.018 1. 486 0.379 0.259 0. 062
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3.4 ZRoH ARSLESRA HPLC-UV L T R
M 7 A o S A T E B ik, IERE 17 it
W B 2R AT B A e, 2 PR TR] = iy Bl
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