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[fE] B HPLC RE M T B P TS R R AR F R B MEH RIS _RM L. FiE: R
Zorbax Extend-C,, 4145 (4. 6 mm x250 mm,5 um) , % 340 2 B (A)-0. 3% i 5 & K W (B) , B BE BEJBE (0 ~ 25 min, 15% A
25 ~70 min,15% ~65% A;70 ~75 min,65% ~15% A) , i3 0.8 mL-min "' K5 30 C , K+ 4514 280 nm (T % 2,8 5
FIR R GEFAR ZK) 337 nm (3R EK) . R ITHCE LR i8  r38 R AL R £ F IR 243 517E 0.90 ~8.99,0.73 ~
7.35,0.05 ~0.54,0. 14 ~1.37 pg ZitE % ZR BRI EX RBCR S 518 99.48% ,98.17% ,97. 41% ,98.33% ,RSD 4354 0. 8% ,
1.2% ,1.2% ,0.5% . #5318 10538 F 1 [R] b i 2 AT 48 500kE AT 3% £ 3 R A B SR ERE R O E W&
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Simultaneous Determination of Scutellarin, Protopine, Apigenin and
Tetrahydropalmatine in Dengyan Granules by HPLC

ZHANG Hong-mei, CUI Bai-ji, ZHANG Xiu-rong"
(Jilin Medical College, Jilin 132013, China)

[ Abstract | Objective; The aim of this study was to develop an HPLC method for the simultaneous
determination of contents of scutellarin, protopine, apigenin and tetrahydropalmatine in Dengyan Granules.
Method: The analysis was performed on a Zorbax Extend-C, column (4.6 mm x 250 mm, 5 wm) in gradient
elution (0-25 min, 15% A; 25-70 min, 15% -65% A; 70-75 min, 65% -25% A) by using the mobile phase of
acetonitrile (A) -0.3% ammonium acetate solution (B). The flow rate was 0.8 mL -min ' and the column
temperature was maintained at 30 C , the detection wavelengths were set at 280 nm ( for scutellarin, protopine and
tetrahydropalmatine ) , 337 nm (for apigenin) , respectively. Result; The calibration curves were linear within the
range of 0. 90-8. 99 g for scutellarin, 0. 73-7. 35 pg for protopine, 0. 05-0. 54 g for apigenin and 0. 14-1. 37 pg
for tetrahydropalmatine, respectively. The recoveries of scutellarin, protopine, apigenin and tetrahydropalmatine
were 99.48% (RSD 0.8% ), 98.17% (RSD 1.2% ), 97.41% (RSD 1.2% ) and 98.33% (RSD 0.5% ),
respectively. Conclusion: The method can be used for simultaneous determination of contents of scutellarin,
protopine, apigenin and tetrahydropalmatine in Dengyan Granules.
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KT S U J2 R AT 3846 HE R R (B R Y T 2
TR, BRI OB . HrP T SR B A L
FEARHE L IR R TR, TR 2 I R AE T
G e oV L 13 € e W | o < Ry s = o N o
Tl B 25 A 25 o AS IR AR SR A T AL
g SRl b 22 1 0 Ak I B R R R O R B
FE R 53 A 5 A0 A i W Wi, i DA S T i R R 22 DU
HPLC-ELSD /) 77 35 in LA il i kT 35 46 L 28 #1 & 1
A A SCHR R R 2 SOk 2 SR B
(M) % Bl AS [w) e 3 A gt R L PP T2 L TR R 3 A7 Ve R
RGN LR, AL DL EE-0. 1% B R K B . &
5 -0. 1% W K ¥ W . £ N -0. 3% Wl 2 /K %5 W Al &
Ji-0. 3% [ifs 1% e 7K 5 W55 A U 3 AH, R JH 45 E VR G
BB TE A8 . ABEFER A HPLC [R] B
SE AT JE R R KT 3% 02 R BT R B SR R R &R
LE TR R bR SR AL TR KR
1 &

LC-20A 41 &5 %80 AH (3% {1 ( DAD A&l 2%, H
AR H ), CAP225D A5 i F 43 M K OF (8 H
Sartorius ) , Synergy185 8 4fi 7K il £ {X ( MILLIPORE) ,,

HEHH R £ FR (45 110726-200610) 4T3 L &
(L5 110842-200605 ) X HE i 34700 11 o [ 0 24
K2 WF S Be , i 2 (AL 110428) 5B F- s (L5
120329 ) X #8 i g [ 1 ifg SRR A FR A A .

YT 4E ks (HE 5 130401, 130402, 130403 ) k4%
S ) (PRI B R -FLOBE - A 2T A ROk =
1:0.4:0.5:0.4,70% £, B3 v 1 ki, 60 °C - Jd
30 min) . i (B35 40, Fisher) |, Z B2 8 (43 Br &, 7
B ik TR0 A FRZA &)L b5 1110111) /K B 4k o
2 HEE54ER
2.1 g5t R H Zorbax Extend-C,, {0 % #F
(4.6 mm x250 mm,5 pm) ,#E 30 C, LA & N
(A)-0.3% P 2 B K B (B) , >R B0 BE R (0 ~
25 min,15% A;25 ~70 min, 15% ~65% A;70 ~75
min,65% ~25% A) , 34 0.8 mL-min ", 4l 9% K
43R 280 nm (AT L FK JEF il GESAR LK),
337 nm(JFRER) o
2.2 WE
2.2.1 XTHSIRAWHEE B ERBRITRLER.
Ji BT i L i 2R R AE A R £ 3R B ) IR i i
Bl kT 2 LR BT R TSR SR LR
47 0.899, 0.735,0.054,0. 137 g-L~" {18 & XF B8
it 85 o K % B R X BB 5L A 4 45 5.0 mL, B
10 mL S, SR RO 5 B 20 B, BN IR &

. 58 .

X HE (KT 38 £ K 0.450 g« LT SRR 6
0.367 g+ L' fF¥Z0.027 g- L MIEHE L E
0.068 g-L°"),

2.2.2 MW BORE IS R E PR D R AN,
W R 1.5 o MEEFRE , BB IEHIE b, i
10 mL, K5 % Fr € B &, B A (2% 500 W, 4
40 kHz) $2& H¢ 20 min, i ¥ 2 2 i, H BN 2 080K i
i IRA), #E 10 min, BB R RCFL D8 R E O, R
SEuB W, BT .

2.2.3  PIPERESNEMR  HOAT S BORLH A T2, il A
AN KT S SHORL B2 B 0 B VR AR L 4 2.2.2 TR U7
12 1 A [ PR VA AR

2.3 LML 3B HOR GO B R
VAR B B PR AR R AR, 4 2. 1 TR (43 A, 4 i
FE10 L AT 00T il sk B &, LI 1,2, 455 %
BT, 4 o) BR 00 1 0 3 g R4, At A 0 10 3
WA 55 R 508 11 €, 335 0 3 5 BEE R 5 5K, HLTE AR L 1 o2
B R X i WA R, RIA T AR e
PR,

t/min

L IT2 L3 2. TR R il ;3. s R 4. W R K
E1 BAEWRG(A) STEBFMER(B).
PR SR (C) 7€ 280 nm 4b i HPLC
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LITHEK 2. FHK
B2 REMEMA) TEHHHER(B) .
PR & (C) 7 337 nm Sb#y HPLC

KL RITROR A ik T R R MEAR LR
g T A7 RSD 435124 0. 7% ,0. 8% ,0. 7% ,0.6% .
2.5 AMXRRFZE K= PUR S X IR 6 5 W)
1.0,2.5,5,7.5,10 mL & 10 mL & i $, i 5 B4
e Z0 8 IRAT, #5201 TR (g &0, 4 0 B B
W 10 L i AR 354, 10 5 8 18 . 53 5
DLV THT AR A G\ A A, A 1 O A AR B, R AT 2 e [l
H, 2 RATR R A Rl T R R R R
HERE B 4 W 7E 0.90 ~ 8.99,0.73 ~7.35,0.05 ~
0.54,0. 14 ~1.37 pg ZPEOC R R4, 8114 J7 #4551
JY=6.1x10°X —4.2 x10°(r=0.9990),Y =
1.3x 10°X + 1.0 x 10° (r = 0.9991), Y=
3.5x10°X - 2.3 x 10° (r = 0.9997), ¥V =
1.2x10° X -6.2x10* (r=0.999 5)

2.6 FEMRK 3 2.2.2 Wi F ik, BE— it
(b5 130401 ) kT % FURL Al i 5 Wk 6 3, 4% 2. 1 I
TR, a3 AR 10 pL BEAT 03 AT, 10 sk 3
KR & P& & SRR 25 B 5
TR R FE 5 R £ 27 3 5 & 43 800 5 6. 20,
3.25,0.52,0.97 mg-g ' ,RSD 43514 0.8% ,1.1% ,
1.6% ,1.2%

2.7 FRUEMERE B L e A R, =R T
WCE A% 2.1 TR Ak S, O TR A& 0,2,4,

6,8,10,12 h #H#E 10 wL #4740 H7 , 10 5% 3k &, 45
RIT2R R JFBT R 73 R FIIE R £ R e 1 A
() RSD %354 0. 8% ,1.3% ,0.7% ,0.8% , % Wi {it
AL TE 12 h R .

2.8 A AR R & AR LR — it (S
130401) C A & A 5 6 13, B 29 0.75 g, 43 3
G XTI KT 3% 4 R BT R R L SR R R 2R
CF L FR 2. 2.2 BT J5 kil £ Al i i v, 4% 2.1 10
TGS, S i BERE 10 L, I U AR, T 5A [m]
R G RT3 R BT R L TR R MR 4
227 B [m] 0 R 4y R 99, 48% ,98.17% ,97.41%
98.33% ,RSD 435 0.8% ,1.2% ,1.2% ,0.5% ,
G E L,

R1 ITEEAIA 4 4R BN B 2R g

HahE AR JIfEE FMEIL RSD

%

/mg /mg /mg /% /%
SV 4. 66 4.47 9.10 99. 48 0.8
JEL BT - B, 2. 44 2.68 5.07 98. 17 1.2
i3 0.38 0.44 0.81 97.46 1.2
TR LE 0.74 0.76 1.49 98. 31 0.5

L BOREEE 0. 750 1 mg,
2.9 RS EiIE B3 S Y AT SR ORIAE i
S 3 Gy, # 2. 2.2 T F 97 100 00 i 45 4% kR
VR, % 2. 1 T A 3% A F, i HERE 10 L, il
SRVETEAL, 23 BT AT 3% & B B L S R R
FETR ORI AR ILER 2,
F2 3MATEBH P IMESEENE mg-g !

4 JIE-4% JE BT ik R FENAFR R
s /mgeg~! /mgeg”! /mgeg”! /mgeg ™!
130401 6.21 3.21 0.48 1.02
130402 6.18 3.23 0.46 0.94
130403 6.23 3.16 0.48 0.98
3 g

3.1 KRR ESE O DR UEAS 45 bR o> 690 E
A RABUE AR S A B AR T A b A5 3 A 5
G A T T B BEG 3 E P R 32  %  2H  B) K
P, KT 75 LK AE 280 nm Hil 335 nm KA H K
M W, T AR Sy G 5 A 0 A A O 9 5 i Bl
IEW R £ R AE 280 nm Ab A e R WG FF SR TE
337 nmAbA dR R MW, 25 A S Ba I B0 8 56 G I 90 1
53500 280 nm (T2 L BT EHI R LK)
337 nm(JFHH) o
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X8, 54, ZBW, KA, XL, £AY
(L ks PHFLM, T 3 475004; 2. KM PESFR HMEER, M 550003)

[HZE] BRI R RORCRH 0 1 ik 5] B 00 2 5 AR 28 T 6 VAR 5 8 0 5 W S VR B R R A i S R P B R R
i, 3% R Merk, Purospher STAR RP-C, {4,385 4E (4. 6 mm x250 mm,S pm) , 7 0 M H BE-1% vk 2 B K #0252 75) , ik
1.0 mL-min ™", #3829 C, KM% K 250 nm , JFAERE 10 pL, S8R XS ISR ETE 0. 192 ~ 1,152 pg ERIFIML IR, Lk R
JH7#2 Y =468 374X +3 105.25(r =0.999 8) , P [l it % 99. 81% ,RSD 0.42% . £5i€ :3 Fh i 590 P (09 B3 MR 2 34 ol £
T E S RS BRI 4 8, R G R RS o 1 TR TR BAMH A B RTAT , T A B AR B T SR VA A R A o AR R 2 A

[ ] FRORAH G BRFEI; R R WA R SRR AT, BRE
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Determintion for Content of Puerarin in Three Kinds
of Puerarin Injections by HPLC Method
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3.2 JEMRYERE R AR VR, LI EE0. 1% [523Hk]
WM KR CIR0. 1% BEOR W LIG-0-3% BE (1] gemap peqivr, M, . #9508 0 0 10 8 47 3 AL

PR 7K W W R T B AR B, 5 e B AR R e 22 L ik B O fk A& T4 [T, o E EE 25 Tk 2% &%, 2011, 42
Ji5-0. 3% TR K TN TS A, 45 4143 43 85 4, % (2):112.

LT, iz b, 3 H R A 5T BT A B Uk (2] Wi, RS, L 55, 4. HPLC U AT % 46 AN (7 17
W 5 GEIR JTR L E 3,5- T 0mEBEZE TR A 4,5- i

WA T R A R [J] P E P2y gk AR, 2013, 38
(14) :2237.
[3] Zewles. RO A ik M E AT SR b TR

3.3 RECEMRERE BT MR AR RGE A
PR UL, 45 R H AT R I 20 min 5[] 35 $2 L 40

min E@%ﬂ&i%/ﬁﬁ%ié@%ﬁ, Hﬂﬂzﬁ?g%m ZEE1I].PEZ,2013,22(23) :15.

PRAET 547, N FE  75 BBR OR AR A (4] (Ts 0B8R, S5 AT 35405 D £ 9 28 B4 S
5T Y 2 By o 00 B b e g T R R L SERLHI AT LT]. 259 50 24,2013 ,33(7) 1 1176.
20,30,40 min, 25 S 3% B0 20,30 ,40 min 4% 8 0 5% (5] MW, ZEmese, SNk k. R TR] BB (H 0 S8 1 22 - )11
5306 B R AT ) 9% S TR UL 5 R 7] TEATIL B LR R WA L)

2013,24(19) .1793.
20 min, (19)
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