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HPLC [w] B ) %2 ik 2% 7 14 8 W
I N e R =

28 RE AR BB HEL
(1. AR PEAXRFWEEREARGEA, K 210009;
2. AR PEBRFHFR, A7 210029; 3. AR EREERIGALEFA, &7 210002)

(FE] B8 R SO (01 kb V5 30 ) Ao 0 5 Jok 28 77 3 5 VA v 2 SR T 4 DA TR G S D R L oB e R L PR R TR
3,4-Z-0-WMEBE R ZE TR L3 ,5- -0 ME B 4 TR L4, 5--0-IMEBE R 4 T R EE’J?’?&E IEX 3 AR kg T S
bk 8 A AT E BT . AR B 2N -0. 8% WEME A6 VR, W 1 mLomin ' R 30 C MWK N, =327 nm
(LRJERR BTk )RR (e kR R W ME AR (3, 4-—-0-IMEBEFE 245 T /R ,3,5-—-O-MIME Bt FE 25 TR ,4,5-—-0-MMEBE B 25 TR ) N,
=278 nm( WHR ) s BEREI N 10 pL, S55R SRR JH SRR B gk R  mMERR | N AERR (3, 4-—-0-m MEBE AL 45 TR ,3,5- -
O-WHEBE 3% 45 TR ,4,5--O-WIMEBE 3% 45 T B2 A R R Y 1Bl 49 0 42,57 ~25.7(r=0.999 7),2.05 ~20.5 (r=0.999 7),2.26 ~
22.6(r=0.9999),1.92 ~19.2(r=0.9999) ,1.16 ~11.6 (r =0.999 7) ,2.282 ~22.82(r =0.999 8),1.839 ~ 18.39 (r =
0.999 8),2.194 ~21.94(r =0.999 7) mg-L ™", Ji £ 8] 4 % 43 51 2K 95.26% (RSD 1.21% ) ,96.03% (RSD 1.09% ) ,97.25%
(RSD 2. 18% ) ,100.98% (RSD 1.98% ) ,97. 44% (RSD 2.38% ) ,97. 78% (RSD 2.24% ) ,98.37% (RSD 2. 15% ) ,95. 82% ( RSD
2.30% ) . BEE TR P WERR (TR PR, P OA KA T I O A O A A AR

[REIR] MK TERNE; SRR, )i, RSER; MR, RER; 3, 4--0-MHFBtEZET]R; 3, 5-2-0-
W ERE AL 4 TR 4, 5-T-O-WNMEmE AL TR S AORAE A% A EE

[RESHEE] R284.1 [ THkERIEAG] A [XZEHE] 1005-9903(2012)22-0101-05

Simultaneous Determination of Eight Major Compounds
in Mailuoning Injection by HPLC

WU Ting', ZHANG Jun', ZHOU Ling’, JU Wen-zheng'* , TAN Heng-shan’
(1. Department of Clinical Pharmacology, Affiliated Hospital of Nanjing University
of Traditional Chinese Medicine, Nanjing 210009, China;
2. Nanjing University of Traditional Chinese Medicine, Nanjing 210029, China;
3. Department of Clinical Pharmacology, General Hospital of Armed Forces of Nanjing, Nanjing 210002, China)

[ Abstract | Objective: To establish an HPLC method for determination of eight major compounds in
Mailuoning injection, including chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid, caffeic acid,
cinnamic acid, 3, 4-dicaffeoylquinic acid, 3, 5-dicaffeoylquinic acid and 4, 5-dicaffeoylquinic acid. Method :
The mobile phase was composed of acetonitrile-0. 8% acetic acid with gradient elution. The flow rate was 1. 0 mL -
min "', The column temperature was set at 30 °C. The detection wavelength was set at 327 nm for chlorogenic acid ,
neochlorogenic acid, cryptochlorogenic acid, caffeic acid, 3, 4-dicaffeoylquinic acid, 3, 5-dicaffeoylquinic acid

and 4, 5-dicaffeoylquinic acid and 278 nm for cinnamic acid. The injection volume was 10 wL. Result: The linear
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ranges of eight compounds were as follows: 2. 57-25.7 mg-L~" (r=0.999 7) for chlorogenic acid, 2. 05-20. 5 mg
‘L' (r=0.999 7) for neochlorogenic acid, 2.26-22.6 mg-L™" (r=0.999 9) for cryptochlorogenic acid, 1.92-
19.2 mg-L™" (r=0.999 9) for caffeic acid, 1. 16-11.6 mg -L~" (r=0.999 7) for cinnamic acid, 2. 282-22. 82
mg- L™ (r =0.9998) for 3, 4-dicaffeoylquinic acid, 1.839-18.39 mg -L™' (r =0.999 8) for 3, 5-
dicaffeoylquinic acid and 2.19421.94 mg - L™' (r =0.999 7) for 4, S5-dicaffeoylquinic acid. The average
recoveries were 95.26% (RSD 1.21% ), 96.03% (RSD 1.09% ), 97.25% (RSD 2.18% ), 100.98%
(RSD 1.98% ), 97.44% (RSD 2.38% ), 97.78% (RSD 2.24% ), 98.37% (RSD 2.15% ), 95.82%
(RSD 2.30% ), respectively. Conclusion; The method is convenient, rapid and accurate with good
reproducibility and could be used for the quality control of Mailuoning injection.

[ Key words |

Mailuoning injection ; chlorogenic acid; neochlorogenic acid; cryptochlorogenic acid; caffeic

acid; cinnamic acid; 3, 4-dicaffeoylquinic acid; 3, 5-dicaffeoylquinic acid; 4, 5-dicaffeoylquinic acid; HPLC;

content determination
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2.1 A5 5 K R Gealk PRI g

2.1.1 {04 & Aglient Zorbax SB-C,, {1 % ¥
(4.6 mm x 150 mm,5 pm) , ¥4 327 nm (£ 57
M B % SRR | B 2k JE R L W HE R L3 ,4-DCOA, 3, 5-
DCQA ,4,5-DCQA) ,278 nm ( PIAERR) ;73 1.0 mL-
min "' HER 30 °C L HERE R 10 L, FBIHI SN (C)-
0.8% i B2 ¥ W (D), #6 £ YE B (0 min, 6% C; 12
min,12% C; 14 min,20% C;20 min,25% ;23 min,
50% C ;25 min,6%C) ,

2.1.2 RSEEHAMIRE FLAEERGET, 85
L7 Tl T AN = N N [ 7N 7 5 7O
3,4-DCQA,3,5-DCQA ,4,5-DCQA 19 H it 3% R B R
I F 3 000, 55 H A 06 43 85 FE 34 > 1.5, %6 JESE Je itk
AR RN JES NS

2.2 BWRE

2.2.1 XTHREW BT SISk R Ak
J R | B 2t D R L W ME R L A A R .3, 4-DCQA (3, 5-
DCQA 4,5-DCQA 4 X} Hi i & &, 43 % F 10 mL
SO 0 A R 2 2 B BE AT, R4S A N R A
FUW, AWM. DK EBRAMASWE R T F—
50 mLig i, 50% Wi E 5 2 20 8, #8550, R4S
4k 25.7,20.5,22.6,19.2,11.6,22. 8,18.39,
21.94 mg- L™ (IR A X IR 8B o

2.2.2 MHLHEBH S BEBE L ol JK4ET
ST T 100 mL & P, 50% HY B g 28 2 %0 i, 45
49,12.000 t+min "' B0 10 min, |3 ¥ AP A L 5
VS

2.3 AMEXRELR HEWIR2.2.1 5 TFHES
X R 1,2,4,6,8,10 mL 43 5 & 10 mL &R
oL 50% FEEAG BE E 2B, A5 6 AN AN A kR IR
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AR B BE &
LB JRmR ;2. SRR ;3. B SR AR ;4. WMERR 5
5.3,4-DCQA;6.3,5-DCQA;7.4,5-DCQA ;8. AR
B 1 pkéETES % HPLC

B0 B , £5 B 10 L £ 47 HPLC g . DL 4%
B A3 W TET AR (A) S G AL s, HEFE R B2 (C) hy i A
FRAEAT R I UL, ATV 22 7 7 2 Ay = 33. 6C —
8.22(r =0.999 7), Ayyps =27.2C = 1.74 (r =
0.999 7), Apuym =30.2C =7.75(r =0.9999),
Ay = 48.1C = 9.78 (r = 0.9999), A, =
93.0C +5.41(r=0.999 7) 4, ,cor =29.9C - 12.9
(r =0.998), A, spen = 36.3C = 20.5 (r =
0.999 8) , A, 5 peor =33.7C =19.1(r=0.999 7),

2.4 KR WOHUE SRR BT aR R L P sk
JL R W ME R L A EE TR L3,4-DCQA,3,5-DCQA 4, 5-
DCQA 4351 %5 10.28,8.2,9.04,7. 68 ,4.64,9. 128,

7.356,8. 776 mg- L~ XF M8 & 0, 45 b AR A € 3%
FAFE I 6 Y, H RSD 435 2 0.96% ,1.6% ,
1.4% ,1.8% ,1.2% ,1.6% ,1.3% ,1.2% ,
2.5 EEMRE 2.2 TR 7k SR AR
6 {7, 4% b3k 3% 55 10 HE AT 40 A, A5 2 5 R LB 4
AR | B ok I R L o HE R L A HE R L3 ,4-DCQA 3, 5-
DCQA ,4,5-DCQA RSD 433} 1.3% ,1.4% ,1.2% ,
1.6% ,0.93% ,1.7% ,0.97% ,1.2% , {4 58 i} [a] 1y
RSD 4% % & 0.14% , 0.13% , 0.11% , 0.13% ,
0.02% ,0.11% ,0.12% ,0.11%
2.6 FsE e R B S AT B AE O,
1,2,4,6,8h JERE G, I 75 4 J5U R B 40 IR | e &
JELR (o Pl R L PY B R (3, 4-DCQA,3,5-DCQA 4, 5-
DCQA i 16 BL (9 RSD 4% 5k 1.24% , 1. 66% ,
1.73% ,1.56% ,1.37% ,1.48% ,1.86% ,1.44% , 3
B IR RAE 8 h N EfaE.
2.7 ERERE BCE A A B T SR
0.5 mL, 3 B ATE B 09 23 7 R 5B 4 D TR | e 4 Jit
i wnME R . N R R .3, 4-DCQA, 3,5-DCQA, 4, 5-
DCQA XiF i 5 il 45 W, 4% 2. 2. 2 T J7 v 1l 4 A3
VWL, AT HAE 6 4y, HPLC A 4 540 16 & &, 31
BRI SR LK T,
F1RETESRMERKRRR

FE g p P .
. ‘ L MR AR IR RSD
W 72 B A o /%
/ng /g /% /%
/ng
L i iR 2.65 2.64 5.12 93.74 95.26 1.21

2.65 2. 64 5.2 96. 77
2.65 2.64 5.14  94.50
2.65 2.64 5.16  95.26
2.65 2. 64 5.15 94.88
Bk IR 4. 64 4.69 9.13 95.82 96.03 1.09
4. 64 4.69 9.17  96.67
4.64 4.69 9.11 95.39
4. 64 4.69 9.13 95.82
4.64 4.69 9.08 94.32
4. 64 4.69 9.22  97.74

e 2 J5E iR 2.99 3.01 5.87 95.59 97.25 2.18
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gk £2 3ANMRKETEHRPSHIERIHEE o L)
hi R Hk
, ‘ AR PSR IR RSD %
W 72 B A o %/ % 20110501 20110502 20110503
/pg Ipg /% /%
/pg iy 0.529 0. 544 0.537
2.99 3.01 5.94  97.91 B R R 0.929 0.953 0. 946
2.99  3.01  5.97 98.90 B 2 I R 0. 598 0.612 0. 636
2.99 3.0 593 97.58 A 0.521 0. 506 0.541
299 3.01 599 99.57 P 0.270 0.261 0.277
i R iR 2.6 2.56  5.27 104.30 100.98 1.98 3.4-DCOA 0. 449 0.478 0. 441
2.6 256 5.19 101.17 3,5-DCOA 0.235 0. 244 0.256
2.6 256 513 98.83 4,5-DCOA 0. 361 0. 402 0. 390
2.6 2.56  5.17 100.39
A \A
2.6 2.56  5.21 101.95 3 it

2.6 2.56  5.14 99.22
R FE R 1.35  1.37 2.68 97.44 97.44 2.38
1.35 1.37 2.67 96.70
1.35  1.37 2.66 95.97
1.35 1.37 2.73 101.10
1.35  1.37 2.64 94.51
1.35  1.37 2.7  98.90
3,4-DCQA 2,23 2,23 4.32 93.89 97.78 2.24
2,23 2.23  4.39 97.04
2,23 2,23  4.44 99.28
2,23 2.23  4.46 100.18
2.23 2,23  4.41 97.93
2,23 2.23  4.42 98.38
3,5-DCQA .18 1.19 2.31 95.28 98.37 2.15
1.18  1.19  2.38 101.18
1.18  1.19 2.36  99.49
1.18  1.19 2.36  99.49
1.18  1.19  2.33 96.96
.18  1.19 2.34 97.81
4,5-DCQA 1.81 1.83 3.53 94.09 95.82 2.30
1.81  1.83  3.51 93.00
1.81 1.83  3.57 96.28
1.81 1.83 3.55 95.19
1.81  1.83  3.62 99.02

1. 81 1.83 3.59  97.37

2.8 SEMIE HE2.2.2 WF 7 B &kt R
WM E 3 AN R K 45 T U A R B Ak
MR Fe 2% Il L o ME R . N A R L 3, 4-DCQA, 3, 5-
DCQA ,4,5-DCQA & 25 R L3k 2,
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Oy SRR, BT R AE R AL, S Mo e
327 nm R LRJE R BT AR IR IR | Be AR B IR o E R L3
4-DCQA .3,5-DCQA .4,5-DCQA # | 3% K, 278 nm
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RP-HPLC [a] i 00 % DU 385375 H 3 Fof X A 1 S Bl 1Y 25 F
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