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masil C,g f435%HE (4.6 mm x 250 mm, 5 pum); WM LNE (A) -0.05% BERRIA I (B), 56 UEME; KR &
0.8 mL/min; EPBFEH AR BBFCH BAMBA Ky 270 nm, HE LERR, LR, 3-REA L WK, EERZIRFANR
LR 210 nm; JEFERE20 pl, SR EOICH . REMITH . ZELER. LER. -REALER., LEARER
FIRZETR A BIFE 2. 88 ~57.60 pg/mL (r=0.999 4) , 2.42 ~48.40 pg/mL (r=0.999 1), 3.17 ~63.40 pg/mL (r=
0.9999) ., 2.36 ~47.20 pg/mL (r=0.999 6) ., 2.18 ~43.60 pg/mL (r =0.999 7). 3.12 ~62.40 pg/mlL (r =
0.9999) . 3.46 ~ 69.20 pg/mlL (r =0.9998) U NLMHCR RL, FHMAEERER (RSD) 4350k 98.89%
(1.30% ), 97.74% (1.16% ). 99.33% (1.15% ). 98.57% (1.25% ). 97.08% (0.58% ). 99.44% (1.12% ).
98.09% (1.66% ), #5i& ZyIEFf, P HER, o TR R e B R i

KR PR R e HPLC
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Simultaneous determination of seven constituents in Niuhuang Baolong Tablets
by HPLC
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ning 530001, China)

ABSTRACT: AIM To develop an HPLC method for the simultaneous determination of contents of seven constitu-
ents in Niuhuang Baolong Tablets (a paediatric antipyretic and tranquilizer containing Bovis Calculus, Poria, Mos-
chus, etc. ). METHODS  The analysis was performed on a Kromasil C ;g column (4.6 mm x250 mm, 5 um),
with the mobile phase comprising of acetonitrile (A) -0.05% phosphate acid (B) flowing at 0. 8 mL/min for gra-
dient elution. and the injection volume was 20 pL. And the detection wavelengths were set at 270 nm for schafto-
side and isoschaftoside,, and 210 nm for dehydrotumulosic acid, tumulosic acid, 3-epidehydrotumulosic acid, dehy-
dropachymic acid and pachymic acid. RESULTS Schaftoside, isoschaftoside, dehydrotumulosic acid, tumulosic
acid, 3-epidehydrotumulosic acid, dehydropachymic acid and pachymic acid showed good linear relationships with-
in the ranges of 2. 88 —57. 60 pwg/mL (r=0.9994),2.42 -48.40 pg/mL (r=0.999 1), 3.17 =63. 40 pg/mL
(r=0.9999), 2.36 -47.20 wg/mL(r=0.9996), 2.18 -43. 60 png/mL(r=0.9997), 3.12 -62.40 pg/mL
(r=0.999 9) and 3.46 - 69.20 pg/mL (r =0.999 8), whose average recoveries (RSDs) were 98. 89%
(1.30% ), 97.74% (1.16% ), 99.33% (1.15% ), 98.57% (1.25% ), 97.08% (0.58% ), 99.44%
(1.12% ) and 98.09% (1.66% ), respectively. CONCLUSION  This simple and accurate method can be
used for the rapid quality control of Niuhuang Baolong Tablets.
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4B e e A T VR, XU Z IRL,
FEMTHIT/NIURZERE . msh e X
eIk, 2 JURRE I, IR H 10 BRrb 244 n
TiAL, srnle e A, R%E, 48, BE. K
b, MEE. BRI, Aly. R fEd4 (M), I
BT (ARG bR i) (b2 5 il 0] 26 13
M (EEAREAE T IR . Bk 5 ) R 5
TG AT 0 G B R R E R, G4
PRz it . A S DI g AL b AT
S MRS P A R, LR, 3-KE
AT, EEIRETRAMRE T ARy, R
HPLC {4 7 [ I 00 2 A B4 e Jrax 7 ooy
SRR, ZZY) AR R 4R s R R
1 REE5RG
L1 A%E Waters SRR ARG (32 E Waters
/NH]) 5 Empower Pro {44 T /Eul . G1315B n] AR i
KAgs (EREZHERRAR); AE240 7K
S (22—, %t Mettler-Toledo 2y 7] ) 3 KQ-
100DB s (Rl A s A RA ) o
1.2 XA B REikal; B adral; KR
Atk
L3 xmEs ZEMIEH (51938-32-0, & A&
98.0% ). > H #h #& # (52012290, & A &
98.0% ) *fHi i W B R = R AE W RHECA IR A
Al RELHER (6754-16-1, SAHE98.0% ). 1
IR (508-24-7, &5 98.0% ) RS 5 WLAT
EHEEFEITTRARSA; 3-8 LA L HEMR
(167775544, & A & 99.0% ). = A KEWm
(77012-31-8, &H & 98.0% ). FREW (29070-
92-6, AT 98.0% ) XJHE S H LRl R B 24
PHE R AR AF]
L4 #& 4wl rWE BEER B AR
N (LS50 141105, 141217, 150221)
2 HEEHER
2.1 &4 MH  Kromasil C, 45 4E (4.6 mm x
250 mm, 5 pm); R E 0.8 mL/min; FEFE &
20 wL; JEIAHLNE (A) -0.05% WEMRIAW (B),
BV (0 ~ 19 min, 16% A; 19 ~ 29 min,
16.0% —33.0% A; 29 ~63 min, 33.0% —72.0%
A; 63 ~ 70 min, 72.0% — 16.0% A)*, 0 ~
29 minfE 270 nm M WA FRGTUE BT S
FE1H, 29 ~70 min 7£ 210 nm' " P KR AR 22 A
TEmR. LRER, 3-REALHER., RERELR.
RETR

2.2 BRXSimik ey mal ok BURMIE S, WA
Ky, FEEMEL6.0 g, BT 50 mL SiffH, fnH
Fidi i, 75 40 min, K%, MW EERZIE, #
5y, LuE, IRELUEW, H1E.
2.3 RAMNBREROGE & E BRI
Feir . REMIEE . A LER. LR, 3-8k L
ATER ., RERER ., IREMREE, WEEHIT
s BE K 0.576. 0.484, 0.634, 0.472. 0.436.
0.624 ., 0.692 mg/mL, $£5], RIS X5 BI85 K o
FHEELS5.0, 2.5, 5.0, 2.5, 2.5, 2.5, 5.0 mL,
BT Rl— 100 mL s, AR R R,
A1, HfE,
2.4 MM R & A E B ER FRIRIHR
BEAIRZESN 5804 1y, R BRA ) T 2B IR R
BOIRZEE S RESY, H 92,27 TR kAR
BRSSPI BRI . BRAS L TRA T R AL
AAAERE R, 78 “2.17 A5 504 F 47
FE o GEHL, TES T BRI AE N ) PR B B ) Ak
FETE WA AH Y 3k i, B METC T, BRI
S
2.5 ZMEXAER SAKEWE “2.37 WH
PR 459 0.1, 0.2, 0.5, 1.0, 2.0 mL, &
T 20 mL )i, HERBERZIE, 75, AR
1) BT TR B TR X R VA . DA R R B R A Al
bro (X), MmN bR (V) 26l i ih £,
AURWER T, IR UM R RAT

®1 THESHWEEXER

Tab.1 Linear relationships of seven constituents

e

y ZME R/
)i %ix EYE:y: .
(pg-mL”")
I Y=9.167 3 x10°X +409.1 2.88 ~57.60 0.999 4
S E T Y=6.024 6 x10°X -236.5 2.42~48.40 0.999 1
FELER Y=1.170 6 x 10°X = 182.9 3.17 ~63.40 0.999 9
+BifR Y=4.3197 x10°X +275.6 2.36 ~47.20 0.999 6

3-FHEATHRR ¥=2.5583x10°X -361.1 2.18 ~43.60 0.999 7

FERER Y=7.940 5 x10°X -288.5 3.12~62.40 0.999 9
IR Y=1.5319x105X +167.4 3.46 ~69.20 0.999 8

2.6 MR B “2.27 TR AW,
EEBTFREO, 2,4, 8,12, 24 h, 7E “2.17
W s S NI, A EMFETT . TR
LA TFER, +HR, 3-REATHRKR, ZERE
Mz . PR R I T X RSD 43 4 0.42% | 0.95% |
1.08% . 0.96% . 1.14% . 1.07% F1 0.83% , 3
WV WAE 24 h INFRUE PR R AT
2.7 EFAMWIRE O “2.27 WF L6 4
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1. schaftoside 2. isoschaftoside 3. dehydrotumulosic acid 4. tumu-
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7. pachymic acid
E1 HPLC &iZHE
Fig.1 HPLC chromatograms

PR AW, TE “2.17 SRAEAE TR IR, A
BRFET . SREMICH . LA LR, L. 3-
KREA LR, LEARER. IREMREHA & RSD
2 Bk 0.61% . 1.03% . 1.16% . 0.99% .
1.18% . 1.14% F1 0.93% , W% )k & &
R4t

2.8 HEEAEXK B “2.37 IR R4 N EE %
W, 75 “2.17 EGERME T 6 Ik, A5 2 M
FE17 . mEMICE . LA LR, L3R, 3-RE

1734

ALBERR . REREIR, IRE TR R RSD 735
N 0.95% . 1.01% . 0.48% . 0.82% . 1.07% .
1. 13% F10.89% , FWIUEHHGHE R AF o
2.9 mAfelfcFaREE CREAEM (JiLT 141105) A
ARy, KRR 6 1y, B33.0 g, BT 50 mL &
b, RS B AR A X BRI W (B AT
0.028 8 mg/mL, FEMALT 0.012 1 mg/mL, =5
+ 3% 0.031 7 mg/mL, +EZ 0.011 8 mg/mL, 3-
FEEA R 0.010 9 myml, %A KE®R
0.015 6 mg/mL, FRE5R 0. 034 6 mg/ml.) FH 4%
25 mL, FRERTR, #A 40 min JFHE, HEEA R
WORR R, R, ik, BN, 7R 2. 17 I
B TR IR IR, S5R I 2,

R2 ERKRREER

Tab. 2 Results of recovery tests

FRRER/ EATR/ AR M/ %/ F4yE  RSD/
WR/% %

By
HEH

g mg mg mg %
2.9983 0.6716 0.7200 1.3853 99.13  98.89 1.30
3.0005 0.6721 0.7200 1.3664 96.43

1
1
3.0019 0.6724 0.7200 1.390 7 99.76
1
1

2.9892 0.6696 0.7200 1.3808 98.78
2.9967 0.6713 0.7200 1.3911 99.97
3.0025 0.6726 0.7200 1.3874 99.28
SEMIEH 2.9983 0.3238 0.3025 0.6186 97.45 97.74 1.16
3.0005 0.3241 0.3025 0.626 1 99.83
3.0019 0.3242 0.3025 0.6195 97.62
2.9892 0.3228 0.3025 0.6174 97.39
2.9967 0.3236 0.3025 0.6152 96.40
3.0025 0.3243 0.3025 0.6199 97.72
FEEER  2.9983 0.8125 0.7925 1.6083 100.42 99.33 1.15
3.0005 0.8131 0.7925 1.5882 97.80
3.0019 0.8135 0.7925 1.5905 98.04
2.9892 0.8101 0.7925 1.6007 99.76
2.9967 0.8121 0.7925 1.6008 99.52
3.0025 0.8137 0.7925 1.609 5 100. 42
+ R 2.9983 0.2758 0.2950 0.5693 99.49  98.57 1.25
3.0005 0.276 0 0.2950 0.5656 98.17
3.0019 0.2762 0.2950 0.570 0 99.59
2.9892 0.2750 0.2950 0.563 8 97.90
2.9967 0.2757 0.2950 0.560 7 96.61
3.0025 0.2762 0.2950 0.5702 99.66
2.9983 0.2609 0.2725 0.5259 97.25 97.08 0.58
+5m 3.0005 0.2610 0.2725 0.5252 96.95
3.0019 0.2612 0.2725 0.5237 96.33
2.9892 0.2601 0.2725 0.526 6 97.80
2.9967 0.2607 0.2725 0.5239 96.59
3.0025 0.2612 0.2725 0.5271 97.58
LA 2.9983 0.4138 0.3900 0.8055 100.44 99.44  1.12
3.0005 0.4141 0.3900 0.8002 99.00
3.0019 0.4143 0.3900 0.7957 97.79
2.9892 0.4125 0.390 0 0.806 0 100.90
2.9967 0.4135 0.3900 0.8013 99.44
3.0025 0.4143 0.3900 0.8006 99.05
AR 2.9983 0.9145 0.8650 1.770 1 98.91 98.09 1.66
3.0005 0.9152 0.8650 1.7499 96.50
3.0019 0.9156 0.8650 1.789 0 100.97
2.9892 0.9117 0.8650 1.7537 97.34
2.9967 0.9140 0.8650 1.7596 97.76
3.0025 0.9158 0.8650 1.7555 97.08
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2.10 #oAAHsen g B3 fAtkes (HtE
141105, 141217, 150221), % “2.27 i F 4 ¥

Hil s Al W, 72 “2. 17 U@ IE,
ZERIAE 3,

x3 SHAENELR (mg/g, n=3)

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

it LT SR BT FA+ER + %R 3-REALER LERER KL
141105 0.224 0.108 0.271 0. 092 0. 087 0.138 0.305
141217 0.228 0.113 0.276 0. 099 0. 092 0. 146 0.301
150221 0.216 0. 102 0. 265 0.088 0.083 0.133 0.295
S 0.223 0.108 0.271 0.093 0.087 0.139 0. 300

3 3Fig [S]. dbxt: b B2 R W AL, 2010 Bt 7, BiFsk
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M, RED . BRSO M, B E AR T
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EHRE, Xz, RS, AR 217 ik
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