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HEXMEIETEEAA HPLC 55 EIEEII K 6 #A 7llE

%%, KFEW, ZEHR, HEF, MHEKE
(FEFEHKRF, J7H 8T 530200)

WE. BN @ EEECNEIE T EEERAL HPLC $8 80 &, e FLAER . SR . MIMERR . S 4RIAIR A, F4% IR
i B, REJERR C&im, Ak VR ZORBAX SB-C taiitE (150 mmx4. 6 mm, 5 pm); shHZE-0. 2% Bz,
BREEVEMG, @57 HPLC F88&E, SR 2012 4RJR (P& @ilbte SCRIEF BTN RG) AT RUE TN, SPSS
23. 0 BT RIS AT S RO B A, [RIBFINE 6 Fhallsr& i, R 12 tEAESCNEA 12 DI, &4tk
HMAARUERIR T 0.9, RAGIEER R 12 HOUHAESCNELGM AR 228, FsrsrirRM, 11 2 Aoy 23t
ZETTHREN 96. 689% , 6 FlALAF7EILA HMTER N M IC R RIF (r20.999 0), K%, HEM, R tkn RSD {H
BINT 3% , I0EEECRPA(E A 97. 1% ~102.7% , RSD 4 1. 81% ~2.82% , £ % kka e Hinf, W Mgl
B IE T BE0G PERAL = PPN R IS K3
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Establishment of HPLC fingerprints and determination of six constituents for n-
butanol fraction of Blumea riparia

MA Wen-fang, = ZHANG Xiu-li, JIANG Jian-ping”,  GAN Jie-xue, LIN Chun-rong

(Guangxi University of Traditional Chinese Medicine, Nanning 530200, China)

ABSTRACT: AIM To establish the HPLC fingerprints of the n-butanol fraction of Blumea riparia (Bl.) DC,
and to determine the contents of protocatechuic acid, chlorogenic acid, caffeic acid, isochlorogenic acid A,
isochlorogenic acid B and isochlorogenic acid C. METHODS The test was conducted on a chromatographic
column of ZORBAX SB-C; (150 mmx4.6 mm, 5 pm), with the mobile phase comprising of acetonitrile—0. 2%
phosphoric acid aqueous solution for gradient elution. The software of Chinese Medicine Chromatographic
Fingerprint Similarity Evaluation System (2012 Edition) and SPSS 23.0 were used for the establishment of the
HPLC fingerprints and similarity evaluation, and the simultaneous determination of the contents of six active
components. RESULTS Among the twelve common peaks shared by 12 batches of B. riparia, more than 0.9
similarities in the constituents contained inside the medicinal materials were observed. The results of cluster analysis
revealed the 2 major categories among the 12 batches of B. riparia. Principal component analysis data showed that the
first two components contributing 96. 689% cumulative variance rate. Among the 6 constituents, each had a good
linear relationship (r=0.999 0) in its own range; less than 3% RSD values of precision, repeatability and stability,
with 97. 1% —102. 7% average recovery rate and 1. 81% —2.82% RSD. CONCLUSION This stable and accurate
method provides reference for the quality evaluation of n-butanol active site of B. riparia.

KEY WORDS: Blumea riparia (Bl.) DC; n-butanol fraction; HPLC fingerprints; chemical constituents
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WA N AR LY IR AR XS Blumea
riparia ( Bl.) DC. B T # 40k, 2% Y R %
24t Bt REE, BRI EE, 1k, A
LMY, FTHTSWEEET, R RORE
SRR, ZYHRF TR, MR N A Pk
WU . DU, ki AR AR B PR e R IR N
iz, WAERFEZZY T 5 AR 25 R . fr il
AT IE T B R L SEAN A & A 1 1 A EE
MAEF ) F2ZEE PR, HL A e 2 HIE
HIEVERL T IERR | SRR | JRLAS IR 2 K45 1R i
VEF I G P ", BRI A, RS RR B,
SRR C R KD, DU, PURAEHM £
FEPER A L ARSERSR ] HPLC s AR L
T IE T BERS AL AR SRS I e H R LSRR
B2, WIMERR . AR B, RARIEIR A, FaREIR
C 6 NMEMER I &, AN IE T B
P A7 B B PP SR G 7 i A i A P B i
1 w7
L1 BE TR (FEEEZRIAAE);
Agilent 1260 = RN N S ES Agilent NHE]D
FBAl KL,

1.2 A LRER (5 110753-201716) . WiHE
iR (4t 5 110885-200102) . J& L 25 iR (4t 5
110819-201205) Wy [ w1 [& £ it 24 5 4 2 BF 92 e
SEERERR A (5 2450535) . FERER B (L5
14534613) | &R C (4165 57378720) X IR
W B AR TR A BHEA IR A, 2B >98% . L
kel HoaHh e A Ak,

1.3 Zh# HEEHEIL 124, &) TP BEA K
P 20 M T 3 SRR S R A R R B
N7 Blumea riparia (BL.) DC. W2 & | Z+ 15K
s, o450, BARMFERILER 1,

*1 HERmER
Tab.1 Information of samples

H5 L CREERTE] || g5 UL RERTTE]
S1 )i 20190101 S7 W 20180901
S2 JUPEER 20190208 S8 JUPEER 20170729
S3 ORI 20181231 SO JUVEMEPE 20180401
sS4 FIUHE A 20190628 || S10 JUPEE 20190902
S5 JUVEER 20180406 || S11 JUTESESR 20180729
S6 JUPEEERH 20190101 || S12 JUPEER 20190628

2 HEEHR

2.1 & # &M  Aglent Zorbax SB-C,, {f i £
(150 mmx4.6 mm, 5 pum); MMl (A) -
0.2% W2 (B), B VEE (0~ 5 min, 10% A; 5~
494

10 min, 10% ~12% A ;10~28 min, 12% ~15% A ; 28 ~
50 min, 15% ~17% A ; 50~80 min, 17% ~24% A ;80 ~
110 min,24% ~24% A) ; AR E 1.0 mL/min; HE
IR 35 °C; K% 260 nm; PEEER 10 pl,

2.2 BERGERE & HHEHEMS (S4) B
2.0g, # A 50 mL IR A, A 70% & BE
20 mL, [A] i $2 B 60 min, & W 7% T J5 fn 4k
10 mLIg M, J3 5 A e, K BATE TR (1
1) KIRFER, £#EE 2K, HETER, %
T, HEAEHERE 2 ml, RIS,

2.3 MR GERAE KR 6 FhXT R,
70% R RS W R OF E AR &2 10 mL, il BE
0.012 mg/mL & JLAS 2. 0.050 mg/mL %% J& iR |
0. 005 mg/mL MIMERR . 0.793 mg/mL 4% J5TR A |
1. 500 mg/mL 5445 R B 5 0.315 mg/mlL 4% )7
iz C I, BN,

2.4 o BHiEEs

2.4.1 HEEERE B HER (s4), 18
“2.17 AT N HEREIE 6 Ik, LLRER)ERR B
(7 5U) NS 1S 25 A 05 A O) B3 B (]
RSD Jy 0.06% ~ 1.03% , #H X} U4 1@ F2 RSD A
1.03% ~2.61% , FEHILARE 2 R AT,

2.4.2 FEtRe LSS (s4), T o,
2.4,.6, 8, 12, 24 h #F “2.17 T4 T it
FEM R, LISRSERE B (7 Si%) ASHR, W&
G WA B BsFE] RSD R 0. 07% ~2. 55% , AH%}
I AR RSD 7 0.95% ~2.83% , FWIIAMAE 24 h
WEA RIFFRE .

2.4.3 HEEMWKE KEWRBEES (S4) 6 17,
By 2.0 g, #% “2.27 TR )7 ik sl & IR AT,
FE“2.17 TR SAAE N AR E,, DR SRR B
(75W) RS, MG A 0 A0 X LR B8 B (]
RSD Jy 0.09% ~ 2.17% , #H XF W% 16 F2 RSD A
1.98% ~2.92% , KWL LERERL .

2.4.4 X RRENEA B A bR E B 12 At
ARV, TE 2. 17 WA S T BERE N A | A G B
T 2012 4F R ¢ Hh 2 a4 S0 E TS AR LR PR R
YA, UL S4 S IRIEE R AR B(7 5 1%)
Z BRI T s D I, S 48 80 UL E 1, LLAF
PR A T B S DL 2, e BESCHR [ 15-
18 ] #8255 % B L E AT e, R B0 1 S R LA
i, W 2 SR LR IR , W 3 R ImERR 06 7 SRy S % LR
B, U5 8 N RERIAIR A, W5 9 Jy A JFRR C, AH N X G
i T L DL ] 3, AR e TR R 2% 2,
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Fig.1 HPLC fingerprints for twelve batches of samples 1. protocatechuic acid 2. chlorogenic acid 3. caffeic acid
7. isochlorogenic acid B 8. isochlorogenic acid A
2.4.5 *H ’fu TEL‘ -HZ ’fﬁ' EX% ’f#\: ﬁ:t 1:11:113 ]ﬁ ?@i f@ ﬁ , Tjé 9. isochlorogenic acid C

“2.17 WARE SRR SEREIN E, AR BUE T A E
KAGMTE D123 2012 4E R (25 603546 U S AH AL
JEVEM RS0 B SEAT AR RUEE PR MY, ARARLEE K
F0.9, G503, AIHFES RS K RRE,
2.4.6 At Esearse

2.4.6.1 BT KA oA g e T AR Y I 4 2
P A SPSS 23. 0 Ff: BB NI 7 1k, AR X
S AT R R SR LI 4, e AT 12
HEFEA AT o3 o 2 R, 82 86,57 h—26,S1.,83 .54,
S5.58.59.510.S11 812 K5 —3%,

B2 tRisLEE
Fig. 2 Reference fingerprint
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Fig. 3 HPLC chromatograms of various reference

40

substances

*R2 HHBEIERTIEER
Tab.2 Relative peak areas of various common peaks
i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

1 0.1186 0.1213 0.0317 0.0422 0.0447 0.0736 0.0718 0.0309 0.0446 0.0446 0.0492 0.048 0
2 0.0607 0.1434 0.0225 0.0252 0.0411 0.1154 0.0967 0.0428 0.0423 0.0445 0.0380 0.036 7
3 0.1333 0.1232 0.0250 0.0574 0.0422 0.1221 0.0652 0.0146 0.0275 0.0273 0.0202 0.019 8
4 0.0645 0.0399 0.0691 0.0314 0.1815 0.0364 0.0219 0.0404 0.0165 0.0173 0.060 2 0.056 7
5 0.0700 0.4829 0.1181 0.1794 0.1271 0.1340 0.0926 0.1899 0.1462 0.1464 0.2746 0.270 8
6 0.1053 0.5107 0.1273 0.7908 0.1825 0.1767 0.1366 0.1653 0.3682 0.3683 0.2195 0.214 0

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.000 0 1.000 O
8 1.0009 1.7931 0.7275 1.0253 0.9174 2.1785 2.0828 0.8916 1.3725 1.3738 0.9750 0.976 9
9 0.6754 1.2220 0.7098 0.835 0.7056 1.1715 0.8838 0.7277 0.7146 0.7140 0.8897 0.874 7
10 0.0597 0.1170 0.0394 0.0791 0.0773 0.0934 0.0687 0.0291 0.2279 0.2285 0.0296 0.026 5
11 0.0457 0.0392 0.0232 0.0471 0.0358 0.0363 0.0245 0.0226 0.0386 0.0387 0.0253 0.026 4
12 0.2333 0.1926 0.5759 0.5375 0.4131 0.28062 0.2198 0.3375 0.6158 0.6181 0.5198 0.508 5

®3 L2 #tERBELE

Tab.3 Similarities of twelve batches of samples

' 7 AHBLEE || #5 g AHLEE
S1 uipll| 0.971 s7 4] 0.951
S2 FTUER 0964 S8 JUPE R 0. 990
S3 JUPEHEE 0.964 S9 iz 0. 987
S4 FEE 0.945 || S10 KL 0. 986
Ss JUUEER 0.983 S11 JTPE R 0. 987
S6 JUPEER 0.959 S12 JUPEER 0. 989

2.4.6.2 EWIHT XF 12 HURE R I A 00 1f AR
HEATPREALAL B)S , SA SPSS 23. 0 AR EAT F2 0L

SR, RBLET 2 A ERUMRREE S A 11115,
0.488, J5 ZTHRFRIT K 92. 624% . 4.065% , 2
FRT 22 BTk R 35 96. 689% , 1] Feom 24 b4 rp K3 43

eSS
S — A AN R T S Ak 2 il o 5 2
MRER T ARSI LB, 12 A g
B TR HEARIS 3, 11, 12, 5, 8%
W, 154 42 9 A 0.910, 0.831, 0.828, 0.820,
0.815, AIRRZM th RER L2215 B, 2 B
GERFE 40 FLL 2 A FRL0r M AR 2 ] 3215
495
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Fig.4  Cluster analysis dendrogram of

twelve batches of samples

oy, WIES, ATIETAER 5 R — B
x4 ERSBETER

Tab.4 Loading matrices for principal components

BT F s
é =1 é =
ETR= n 5 G5 5,
1 0.721 0. 655 7 0.469  0.878
2 0.524 0. 824 8 0. 815 0. 566
3 0.910 0.398 9 0.701 0. 683
4 0.778 0.517 10 0.701 0. 683
5 0. 820 0. 556 11 0. 831 0.544
6 0.482 0.872 12 0. 828 0. 549
1.0F
0.9f
0.8f
Ko7
=&
0.6}
s2
0.5+ £
0.4t

0.3 0.4 0.5 0.7 0.8 0.9

0.6
JRA2
Bs5 12#tERERSHSTE

Fig. 5 Principal component analysis plot

for twelve batches of samples

2.5 6FmastEmE

2.5.1 ZNMEXRRFEES KB WIBOO IR OS5
Wi BRI BRI, 76 “2. 17 Tk & T it
FEMAE o DAAS B0 ot d v B A B A b (X)), DD
BURMYARKR (V) #EFTEIE, 250K S, AIAI4%
AT TS ATE RN et R AT,

2.5.2 FEEERLE BB ERE R, 7T
“2.17 WARESAM R HEREIE 6 Yk, WS R LAS
B, ZRIRIR . WMMERR . FakRiR A, F4k)ER B
SRR C W TE AL RSD 43 %4 0.03% . 0.31% .
496

0.61% . 0.31% . 0.11% . 0.19% , 7% H{X 3845 %%
R
£5 BSRHBMEEER

Tab.5 Linear relationships of various constituents

R/
s I e '
(img-mL™")
JF LR Y=3136.160 71X-0.132 1429 0.999 3 0.004 8~0.028 8

Rl Y=444.285 714X+0.042 857 1 0.999 6  0.002 0~0.012 0
IR Y=931.762 295X-0.130 7377 0.9992  0.000 2~0. 001 2
SRR B Y=812.827 381X-8.617 8571  0.999 0  0.060 0~0.360 0
SRR A Y=878.049 549X-1.556 5604  0.999 8 0.031 7~0.190 3
SERIFRR C Y=1012.354 6X-10.679529  0.999 1 0.013 0~0.078 0

2.5.3 HEEMHKE KEWRBREES (S4) 6 1y,
B0y 2.0 g, $% “2.27 TN ik il & R i i,
TE “2.17 WA T AR e, WAs b LA
TR, SRIEER , WMMERR . e IRR AL SERIRR B
SEEERER C W T AL RSD 4354 2.47% . 2.51% |
1.65% . 2.19% . 1.51% . 1.52% , F£ Wiz )5 ikE

SNER Y,
2.5.4 FREMRE RSN R (S4)

Wi, T0.2,.4,6,8, 12,24 hfE “2.17 I
R MR, AR RLASER . SRR . M
MERR | FEr)iiie A, F4R)RIR B, F4RRIR C U
FLRSD 23510 1.82% . 2.44% . 2.76% . 2.68% .
2.68% . 2.77% , FEATEWAE 24 h WREH R,
2.5.5 JFEEICRIES AR (S4) 6 1y,
TG BE 7B 2. 17 T 1% 4544 T HERR I 22, T 45
JRLZS IR 2 R WM MERR | 57 4% IR A | S S TR
B Sk 5 C F ¥y [l i 22 55 00 2 99. 0% |
97.1% .100. 5% . 102. 7% .98. 1% . 100. 1% , RSD 4} %Il
H2.62% .1.81% 2. 68% .1.99% 2.45% 2. 82% .
2.5.6 MM mIE  HBC12 #EEES, R “2.27
WUR kil s sl s i, 78 <2017 Tk sk
THENE, AR, 4P IEe,
3 iFig

EFESCNAE T Iz 0 TR 2 W4T . 75
JRAF ARG ARYE R BT SR R B, A
YT IE T B A 2GS AR, R SN A
HEIM . Lk AR Y AL, SR HPLC Mkt
SEEFESCAN AR IE T B ALHR SR, IFR M AR
eI E , OV H RN Rt — 2 T R AR
A
3.1 &SRR FEESL TR 0 S R i A
T 3 Fh 4% #E Inertsil ODS3-C,, (250 mm x
4.6 mm), TC-C; (250 mmx4.6 mm), Zorbax SB-
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x6 BRHSENELER (mg/g, n=3)

Tab. 6 Results of content determination of various

constituents (mg/g, n=3)

T IRILARIR SRR WIMERR St )RR B SRR A TR C
ST 0.338 0.563 0.212 8.529 7.711 4.211
S2 0.334 1.374  0.589 8. 455 9.938 7.574
S30.224 0.383 0. 169 9.277 6.011 5.171
S4 0.014 0.100 0.041 0. 059 0. 051 0.097
S5 0.305 1.329  0.452 8.234 12. 813 6. 064
S6  0.167 0.300 0.097 0. 421 0.553 0. 458
S7 0.158  0.221 0.117 2.747 1.419 1.710
S8 0.224  0.482 0.104 5.906 5. 806 4.377
S9 0.183 0.194  0.298 3.495 2.481 2.232
S10 0.248 0.752  0.250 10. 975 10. 685 6.293
S11 0.294 0.716  0.164 11. 590 9.610 8. 111
S12° 0.280 1. 581 0. 246 19. 543 14. 043 11. 122

Cy (150 mmx4.6 mm), 45K Zorbax SB-C,q
(150 mmx4. 6 mm) WEIEHH A ARG G, HlgnT
(BB L, REAS [ W < (260, 300, 330 nm)
AT 8, X AR Y 260 nm 15 )48 £ 10615 H.
SRR (25, 30, 35 C) #ATHEn, 15
35 C &M TS 758 B8, SRR &
(0.8, 1.0, 1.2 mL/min) % %< W}, 18 H
1.0 mL/minf 5148 T, W LA K i U Bsf ) 3% °EL
X H -0, 2% R 5 25 -0. 2% B iR R i sh AR 21 7
HEIE, RILNE-0. 2% BERR VeSS AL TRl .
3.2 BHRSERA & kA SR E I
FLUAR . M WIGE 3 RO B, 45 (]
MSEAERMEE R AR TR R E S, AR
i TR I B it ey DR aK (S K73l i W [ B2 2]
PSR 25 R, AR SN 70% O BEAEHUY)
BRRA PR, BOAR SCE ] 70% ZBEAE A HR EX
WA %30, 60, 90 min HEEUR A] AT E LK, 15
SR B ] 8 60 min I, 4% £0 1 WA 04 T FRAS K
I, 90 min 5 60 min W Y {H AH 2548 K,
R 48 B T RS [R5 2 R 60 min
3.3 &R oH AR ILIREINLE 6 FhiE T,
R SS4 iR B 0 & S B &, 7640 A B[] P ) 0 A
A, HOMRER B /E NS RiIE (), AFE
HEVRTEAE SN A IE T WA 48 SO RS A LR 2 K F
0.9, ULBHAIRIFHE U EAE S A0 B 25 64 1h 22 i o F 2
WAL, HEWERESR TR, ARHCKEREL
YNE LI T G PERBA 6 FhiGPE s S A K
225, UL HAL 2= o & BAFE IR E R,
4 Zig

ARAIFGE ST AN [R] L VR B S8 A IE T BEER AL
HPLC F84CE1E, $5IN T8 E i+ 6 Fksr, #)
AR T A SN I T RS PR A AR AL AR AR

KL TR AT AT, EEE, REtRL, [R5

GO, SRR i 2

J7 VPO SN A 1E T Bl e 7 i i, kA

SCONFFIE T BETE MR A A T A it 2%
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