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RS Ao = 251

£ (HE2 20140401 20140402 20140403 ) .

PRt (R e ) 24100 gl s /K Oy 2k, H:
N B bR L
1.3 wmif &Y

{35 4 . Waters BEH C, (0% AL (®1. 7 um,
100 mmx2. 10 mm ) ; it 2 Ay B B AR AR 23 20k
1% TSR K R, A6 HE VM , VR AR P R 2 1
F. RG] L AEIR 30 °C 5 A B o e il
(0 ~3 min,232. 1 nm;3 ~7 min,274. 8 nm;7 ~
10 min,249.8 nm).

F1 BEEH

Table 1 Conditions of gradient elution

sy [ i A B
/min /(mL/min) / e /BEERAK

0 0.61 20 80
2.04 0.61 53 47
3.40 0.61 61.5 38.5
4.08 0.61 70 30
5.44 0.61 100 0
6.8 0.61 100 0
6.94 0.61 20 80

10 0.61 20 80

w ARFU BN 1% .

1.4 #HiX@AERNEHE

B FEEANE ) 10 mL, KW E, & 50 mL 2
TP RS IMAK 5 mL FJCK 2B 35 mL, #RE
Hi, #7530 min, B4, FACE L, AR50
70 % 1 £ TEEAN 80K ) T B, B, UL, B g
W, BIA. FHAALUERE (0. 22 pm) i U85 48 11,

1.5 IHERBERNH&

FEBFRAT T A SR DUES R
HRLIR B 6 B 4300 n R B ARG 0. 5620, 518
0.305.0.353 F10. 283 mg/ mL BYIES XF IR 56k &
W, & H.
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2.1 &MXHR

3T 57 % BE S A A8, FH H B R
TR — R A AN [ ot 2 R 8 1 5% RS I, T 1 L
. U’jﬁﬁ\ﬁ/\ﬁ\ﬁ%?\lﬁ/\%ﬁﬁﬁ
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Table 2 Regression equations of reference substances

X HE B )5 75 r RPN g
AJEH Y=1.4x10°X-19 000 0.999 1 0.562 ~16.86
B Y=3.5x10°X-65 000 0.999 9 0.581 ~15.54
HER Y=6.2x10°X-60 000 0.999 9 0.305 ~9.15
e Y=6.6x10°X-48 000 0.999 5 0.353 ~8.825
R Y=5.4x10°X-10 000 0.999 6 0.283 ~8.49




252 ST A SR $21 %

2.2 TaEMERE T3 Al NHH EET EER NEERME
B ER AL A7) (#E5:20140401 ) — 3, KRG % BERREEAY RSD 0 %14 1. 71% . 1. 64% . 1. 87%

FRE , il G S VAT, FRE I R . 3 1.65% Al 1.98%.

1E0.2.4.6.12 24 h EAE 1 pL, o st mm AR, 25 5

®3 ARREMREER

Table 3 Stability test of solutions (mg/mL)

il SENT B DU 3 B % R

0 0.736 5 6.129 4 0.404 5 0.190 6 1.024 7

2 0.734 4 6.105 7 0.405 6 0.199 9 1.023 1

4 0.745 6 6.001 1 0.401 6 0.193 4 1.074 6

6 0.734 6 6.104 9 0.423 1 0.196 5 1.023 4

12 0.748 9 6.309 4 0.405 9 0.193 6 1.027 9

24 0.767 4 6.109 1 0.407 3 0.196 2 1.024 5

X 0.744 6 6.126 6 0.408 0 0.1950 1.033 0
RSD/ % 1.71 1.64 1.87 1.65 1.98

2.3 BEERE K% SR 4 g AT WA EAS R

R FFE S0 52 B P RS 85 FE  H RS % P AR M H SR 29 RSD 43 5l A 0. 59%
B2 2" ke IA T — RIS RE 6 IR ITTEE HIN 0.44% 1.64% 1.10% F11.30% .

®4 BHHUBEZE

Table 4 Precision test within one day (mg/mL)

HERE SER BAT AR AR TR
F1wR 0.736 5 6.129 4 0.404 5 0.193 8 1.024 7
F2wk 0.734 4 6.105 7 0.405 6 0.199 9 1.023 1
F3W 0.7312 6.108 9 0.403 4 0.199 1 1.022 8
%4k 0.732 8 6.106 7 0.4137 0.196 4 1.024 9
FSk 0.733 7 6.049 0 0.419 2 0.198 2 1.057 2
F6 R 0.743 4 6.107 7 0.4159 0.197 8 1.029 3

X 0.7353 6.101 2 0.410 4 0.197 5 1.030 3

RSD/ % 0.59 0.44 1.64 1.10 1.30

B2, 27 WRE A OSB3 KA R IERE 2 1K, AR WA E M SRR RSD 45 K
T H (ARG 28 B gE A 5 A, AjEE IS 1.59% 1.60% 2.44% 2.25% F12.27%.

x5 HEHKEZEE

Table 5 Precision test between days (mg/mL)

HEFE SEL T DU WA R H R
F1R 0.736 5 6.129 4 0.404 5 0.193 8 1.024 7
F2 I 0.734 4 6.1057 0.405 6 0.199 9 1.023 1
F3W 0.724 5 6.135 4 0.403 4 0.201 3 1.022 4
4k 0.742 8 6.138 2 0.4137 0.204 9 1.025 2
HS5K 0.756 7 6.320 1 0.419 2 0.198 2 1.069 5
Fowk 0.751 6 6.3157 0.428 8 0.206 1 1.069 3

X 0.741 1 6.190 8 0.412°5 0.200 7 1.039 0

RSD/% 1.59 1.60 2.44 2.25 2.27
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2.4 BEEMWRE 2T AT AR W E S R M R RSD
B B EEAA 7 (4165 .20140401) 6 53, K5 3 FR SR 1.93% 1.26% 1.66% .1.40% F1 1. 84% .
RE il B SR, FERE SN A T . T ARAT gERANFE 6 g,

x6 EEMXBER

Table 6 Repeatability test (mg/mL)

R AT 24 I T AR B I T AR DU A R TR B R T AR R R B W THI AR

1 0.736 5 6.009 4 0.404 5 0.190 5 1.0213

2 0.734 4 6.116 9 0.402 6 0.190 1 1.001 9

3 0.712 1 6.080 8 0.400 4 0.186 1 1.024 4

4 0.7555 6.245 3 0.401 1 0.194 2 1.013 8

5 0.737 1 6.103 1 0.417 9 0.1913 1.058 1

6 0.743 6 6.100 6 0.400 6 0.191 8 1.028 5

X 0.736 5 6.109 4 0.404 5 0.190 7 1.024 7
RSD/ % 1.93 1.26 1.66 1.40 1.84

2.5 HEMERRK B DUE S RO R IR B ) BT R 430 0. 562

PUIIARE TR 2 . IE AR RIER 0.518.0.305.0.353 #110.283 mg/mL) , %4 5 mlL,
[ —HE G EANE R 5 0, B4 0.2 mL K& H e,  FEbARE RS &IN (1.4 7)) #AEW 2 115 5
BIMARA X MBS (AT 250 A1 ES DI IR, 455Nk 7 gl

Fz7 MEERKRAKEER (n=5)

Table 7 Results of recovery test sample

Lt o i O VAR T e A5 o5 e v &Gl RSD
/(mg/mlL) /(mg/mL) /(mg/mL) /% /%
ISERED 0.147 3 0.146 1 0.293 2 99.70 0.79
0.147 3 0.146 1 0.291 3
0.147 3 0.146 1 0.2922
0.147 3 0.146 1 0.293 8
0.147 3 0.146 1 0.294 3
WA 1.2219 1.217 3 2.4390 101.46 0.99
1.2219 1.217 3 2.4399
1.2219 1.217 3 2.458 6
1.2219 1.217 3 2.467 5
1.2219 1.217 3 2.480 1
WEE 0.080 9 0.079 3 0.160 4 100. 35 1.26
0.080 9 0.079 3 0.1610
0.080 9 0.079 3 0.158 9
0.080 9 0.079 3 0.160 1
0.080 9 0.079 3 0.162 0
WA 0.038 1 0.035 3 0.075 1 101.70 1.98
0.038 1 0.035 3 0.073 8
0.038 1 0.035 3 0.074 2
0.038 1 0.035 3 0.074 6
0.038 1 0.035 3 0.072 3
HE R 0.204 9 0.2122 0.417 6 100. 34 1.87
0.204 9 0.2122 0.416 4
0.204 9 0.2122 0.424 1
0.204 9 0.2122 0.410 4
0.2049 0.2122 0.418 6
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Fig.1 UPLC profiles ofreference substances and samples
(1) H&F, (2) BESH, (3) BEEH, (4) NEZFH, (5) HEREK
(a) UPLC-DAD 88 &, (b) UPLC-DAD ##, (c) HERMMHR(249.8 nm),
(d) BATBAMEMR(232.1 nm) , (e) HZXFAEHM(274.8 nm)
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Table 8 Contents of five compounds in Malu Huangxi Miture of 15 batches (mg/mL)
A 1 I i
e
A H A AR DUEA R R B
20140401 0.736 5 6.109 4 0.404 5 0.190 7 1.024 7
20140402 0.745 0 6.468 1 0.3289 0.159 9 0.988 6
20140403 0.772 4 6.209 4 0.378 8 0.156 2 1.034 9
/Nt 01 0.726 3 6.3125 0.336 6 0.1429 1.018 6
/Nt 02 0.6750 6.5115 0.298 8 0.137 8 0.9379
/M 03 0.703 7 5.8598 0.3316 0.158 0 0.979 1
3 #RE5itiR %
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Simultaneous Determination of Five Compounds in Malu
Huangxian Mixture by Ultra—High Performance Liquid
Chromatography—Photodiode Array Detector

BIAN Meng-yang', LIU Xiao—hua', ZHANG Hai', HAN Zheng—jun', LI Ping',
ZHOU Yong—mao”, FENG Shi-lan'
(1. School of Pharmacy ,Lanzhou University , Lanzhou 730000, China;
2. Institute of Traditional Chinese medicine in Linxia, Linxia 731100, Gansu China)

Abstract; To a method for the simultaneous quantification of five ingredients in Malu Huangxian Miture is
established. Ultra — high performance liquid chromatography — photodiode array detector ( UPLC = DAD ) was
performed on a column of Waters BEH( ®1.7 pm,100 mmX2. 10 mm) at the custom wavelengths including 232
nm for 0 ~3 min, 274 nm for 3 ~7 min, and at 249 nm for 7 ~ 10 min. Methanol-1 % acetic acid was used as the
mobile phase using gradient elution at a flow rate of 0. 61 mL/min. The contents of paeoniflorin, baicalin,
baicalein, wogonin and ammonium glycyrrhetate were simultaneously detected by a single injection. Good linear
correlation were observed (r=0.999 1 ~0.999 9) and the average recovery rates were 99.70% ~ 100.70% . The
proved method is simple, accurate, reliable and repeatable that is suitable for the quality control of Malu Huangxian
Mixture.

Key words: Malu Huangxian Mixture; UPLC — DAD; paeoniflorin; baicalin; baicalein; wogonin; ammonium
glycyrrhetate

Classifying number ; 0657.7
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