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Simultaneous determination of eleven components in Lemai Granules by UPLC
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Abstract: Objective To establish a UPLC method for the simultaneous determination of eleven compounds, gallic acid, tanshinol,
protocatechuic aldehyde, chlorogenic acid, hydroxysafflor yellow A, paeoniflorin, ferulic acid, rosmarinic acid, lithospermic acid,
salvianolic acid B, and salvianolic acid A in Lemai Granules. Methods Eleven compounds in Lemai Granules were simultaneously
determined by UPLC with BEH Cig column (50 mm x 2.1 mm, 1.7 um). The mobile phase consisted of 0.5% methanoic acid solution
(A)-acetonitrile (B) with gradient elution: 0—12 min, 97%—73% A; 12— 13 min, 73%—5% A; at the flow rate of 0.4 mL/min, the
determination wavelength was paeoniflorin at 230 nm; gallic acid, tanshinol, protocatechuic aldehyde, salvianolic acid B, and
salvianolic acid A at 280 nm; chlorogenic acid, ferulic acid, rosmarinic acid, and lithospermic acid at 324 nm; hydroxysaftlor yellow A
at 400 nm. Results Eleven components were separated clearly and respectively within 12.5 min. The RSD values of precision and
reproducibility were all less than 2.0%. The linear relationship between the concentration and peak areas of the eleven compounds was
all linear (» > 0.999 6). The average recoveries were 97.2% —102.7% with RSD of 0.50% —1.42%. Conclusion The method is rapid,
simple, reliable, and accurate, and could be used to simultaneously determine the eleven compounds above mentioned in Lemai
Granules and for the comprehensive quality control of Lemai Granules.

Key words: Lemai Granules; UPLC; hydroxysafflor yellow A; paeoniflorin; ferulic acid; salvianolic acid B; salvianolic acid A

FSBHA: 2013-03-26
EEWHE: HEXERBEAEERIIE (81072999); el HA BRI 4% 34 15 % 42 %t )y
EEEN: 2 Bk (1978—), Ui, TN, L, NS,
Tel: (010)84205625 Fax: (010)64217748 E-mail: ligeng001@yahoo.com.cn
*BIEMEE HZ4 Tel: (010)58807656 E-mail: mfy@bnu.edu.cn
[ 2% B s ) 2013-04-17 P25 i bk : - http://www.cnki.net/kems/detail/12.1108.R.20130417.0835.002.html



- 1436 T4

Chinese Traditional and Herbal Drugs 28 44 3% %5 11 ] 20134 6 A

SRR A i PR 8 P 25 S5 005, tHPE2
WNEL AT aie. B AE. AE 7 w258
THIE, BAATAEL. AsE ki she, TS
IR TR L5 OB AN 2 R MR AL (137
(P EZH) 2010 PR, AU R 2y
2R R AT AT I, e DU R
2% 245 10 T SCRRARAE P2 70 1 s B E 2R
F HPLC 7, AW PF 2 0T 4 45—k 2 EA T,
A fig 2 A R 2 R 2o, B ar
WG, — IREERE 0 BT 22 /D 5 22 40 mine AHFFT
KA UPLC AR, 7 T [R) 0 s S Rk Rker v s £
TR 5%, FULREE. S5R. FRELafeite
A AT PIBER . RIEHIR. KEIR. JHR
18 B FHIR A 11 M 3225853 (771, AT{E 12.5 min
W SE RS IR TE AT, vkl wERf, TR
U, R4 T M R JOCRIORE 2 R TR
1 NE5RH

UPLC Accuricy 24t (E[EWatersAw]),
TR RS B EIRAE A B
A BRI #% . Empower 3 (1% T /E Y ; Thermo
NANOpure Diamond Ro #li/K £4: (3 [H Thermo
Fisher Scientific/A ] ); CP225DHF4rHT K- (4
Sartorius#E [41); KQS5200DE# A AL (VT3 Bl
AR A D,

SR TFIR (LS 110831-200302) 435t
B2 (b5 110753-200413). JF3 % (Hit5 110855-
200507). JEJLASEE (Ht'5 110810-200506). Foik
IEEE 0 A (LS 111637-200503). Aj25tF (it
5 110810-200506) FZEIR (k'S5 1089-050103).
FHYEE B (L5 111562-200504). JHBER A (LS
111737-201103) Wy (5 2 [ 24 i AL s i€ e, 1K
TR (LS 1189-060824) I [ Hh 24 [ 44 41 751 i)
EREAREZK TR, EEER ('S 20216-201107)
e H R B DU AR IR A R, &0 s T i 4
3 >98%. HIR (r#ral, Jbntdb 1), $2HUH
I g, Jbattb T s @igH O (Aigat,
FE[H Fisher AF]); i /K: Thermo i 2E/K ML
LK o SRIVKRURL R At 24 B I T 5 4, B Y
JNKAETE 29I AG BR A =) A4E 77, JE5 4304 120208,
120803 120905 121003, 121018, 121106+ 121120,
2 HESHR
2.1 I EARAE &

A i 10 48, K 20K N 390, SRICT 30

PRI 41 0.25 g, FEBEFRE, B 150 mL HIEHE
T, RSN 70%H EE 50 mL, e fis,
AT 30 min (IJF 280 W, #i%E 40 kHz), JUE
U, FH 70% T EEAN SRR TR, #EA), it 0.22
um [BFLIEIE,  HUSEIE IR AE R A i v
22 MEREARGE

&R E B BRI 2.69 mg, H T 50 mL
s, MRS ZIRE, $55), WO sk E A 53.8
pg/mL (1B BR R L A 2o R B R EDOR R
TR 1.80 mg. FFZ % 1.53 mg. Ji LA 2.64 mg.
SRR 1.16 mg. FRIELI LT A 35 A 0.990 mg. A2
H 2.25 mg. HIEFR 1.24 mg. LR 2.32 mg.
FHHIR B 4.15 mg. FHHIE A 1.40 mg, & 100 mL
s, RSN BT BRI X S g 25 10 mL,
RS ESR, MEERE TR, SR, LR
B SRR R AL AT BTERIR
RIEFR . LHIR. FHBIR By FHRIR A ik
39 18.01 15.3. 26.4. 11.6. 9.90. 22.5. 5.38.
12.4. 232, 41.5. 14.0 pg/mL (KR A X SA
23 BIiEXRY

{6 1% 4l Waters Acquity UPLC BEH C 4 (50
mmX2.1 mm, 1.7 um); FEIAHN 0.5% HF KR
(A) -5 (B), BREEVENE: 0~12 min, 97%~73%
A; 12~13 min, 73%~5% A; KB EN 04
mL/min; KA ATZ5H 8 230 nm, WE TR,
P23 F)LEEE . FHBR B FHBEE A 2 280 nm,
SRR PTEERR . IRIEARIR . AR 324 nm, #2
R E A N 400 nm; BERER N 2 uL; AR
30 Cs FEMVE BSR4 Co BRI
FRILLT AL T R A FIPHI IR B WA 230k 53 126
T 44 512 5%F JE AR AR JBRCORORLAT: i 1R €6, 17% =] DL 1] 1
24 ZMEXREE

MR 5 B B A 0] B 0.20,.0.50,1.00,
1.50. 2.00~ 3.00. 5.00 pL, > 5HERE, W52 W THI A
43 5 LS i 0 T AR R A (7D S ELFRIRE (X0
BEATERVEIRNT, SRR, 45 R WAE 1.
25 REERWE

BURBKERL (5 120208) Ll gk, % L
OISR 6 Uk, W E % B W T AR 4y
i, 3 RSD 735l A% 112 0.89%- F12 3 0.63%.
JRLAEE 0.25%- SRR 1.11%- FRILLAAEH O F A
0.33%- AjZ451F 0.44%. FIEEIR 0.91%. PKIEFHIR
0.75% LHIR 0.41%. FIHHE B 0.49%. P A


http://www.instrument.com.cn/netshow/SH100266/news_75744.htm

° 1437 -

¢ %% Chinese Traditional and Herbal Drugs 3% 44 % 25 11 3 201346 A

230 nm 280 nm

t

E =

t/ min

324 nm 400 nm

,mmdwgwﬁmmnﬂwm,« LJLJL L!UJLA_ o, 5 a
4 7 8
0 3 6 9 12 0 3 6 9 12
t/ min

EEFR 25 % 3R 4-GRR SRIANORA 6T 7RI 8-RIERIE WK 10-MHRB 115 A
1-gallic acid 2-tanshinol 3-protocatechuic aldehyde 4-chlorogenic acid 5-hydroxysafflor yellow A 6-paeoniflorin  7-ferulic acid ~ 8-rosmarinic acid

9-lithospermic acid 10-salvianolic acid B 11-salvianolic acid A

1 REKFHAER () FUEESXERME (b) 8 UPLC Bi%E

Fig. 1 UPLC chromatograms of Lemai Granules sample (a) and mixed reference substances (b)
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Table 1 Results of linear relationship

woa R ,
(hgmL )
BETR 1.80~45.0 Y=11680X—5 126 0.999 8
eSS 1.24~31.0 Y=87650 X—5 642 0.999 9
J L 1.04~26.0 Y=55290 X—1 340 0.999 8
Zx TR 1.16~29.0 Y=41580 X-+1211 0.999 7

BRI EOE A 099~248 Y=17 150 X—7 006 0.999 9

AJEH 225~562 Y=9111X—4645 0.9999
PR IR 0.538~13.4 Y=33710 X—3 007 0.999 6
WIEFETR 1.24~31.0 Y=11990 X+3 104 0.999 9
SRR 232~58.0 Y=4674X+156 0.999 8
FHHTE B 4.15~104 Y=4873X—4623 0.9999
PR A 2.40~60.0 Y=3196X+2 117 0.999 7
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Table 2 Determination of samples (n=3)

H = FEDH / (mgg™)
WETH JI5H BULEER SRR BEaOMORE A A4 FER REFR K9 SR B S A
120208 5.5224 19774 0.1681 0.2564 0.269 5 3.4055 0.0930 0.9966 0.9277 102234 6.9347
120803 5.7583 1.8519 0.1609 0.2317 0.270 3 33073 0.1307 0.7937 0.8915 8.8672 6.7170
120905 5.8745 1.9991 0.1707 0.2638 0.269 5 34168 0.1129 0.9554 0.8761 9.4804 6.8780
121003 5.3212 2.0009 0.1699 0.2419 02711 34158 0.1420 0.7994 0.9415 103879 7.0157
121018 5.2382 19553 0.1673 0.2549 0.257 8 34007 0.1064 0.8541 09322 10.8541 6.9035
121106 5.7419 1.8014 0.1694 02311 0.2912 32795 0.1137 09316 0.8412 11.1030 7.658 1
121120 5.5594 1.8468 0.1716 0.2657 0.274 4 3.3347 0.0986 0.9034 0.8765 10.5485 6.9790
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