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HPLC 3 M A R A P50 25 =5 44 b 4 P b il 1Y 25 2

BT R, A, AR, A
(1. FEAFREIESREDHTH, BT 810008;
2. HiEERAARFRELWMIFNHRLELERET, BT 810008;
3. PEMFRAL AR, LT 100049)

(=] B8 HPLC RN E M S0 P F R RS e B (0 3K -A RE R B A ARUL & 1 (1 07 325, %o AS ) ok T
FES AT , AN AL BTt AR i . 77 3% : R il Waters XTerra RP-C g (4.6 mm x 250 mm,5 pm) 385 4E, DL EE-7K
(% 0.1 % VKLTR) A shAl, BREEVERL (0 ~22.5 min, JFShAH EL A 5:95 ~50:50;22. 5 ~40 min, i shAH H.fi] :50: 50 ~80:20) ,
PR 1.0 mL « min ™ KK 270 nm, SR AEMATERME T R E TR RILL AL B -A I Ik 5 LR
IYES, HERME BT, M [ 4 314 :0. 040 ~ 0. 640 pg(r=0.999 8), 0.090 ~1.440 pg(r=0.999 9) .0.031 ~0.500 pg(r=
0.9999), 0.092 ~1.477 pg (r=0.998 9) , SEH MU R (n =6) 435K 97.42% (RSD 1.93% ), 97.55 % (RSD 2.85% ),

98.69% (RSD 0.96% ), 96.72 % (RSD 3.98% ) ; A= [a] 3 U8 24 {4 tFi% 4 k4> 19 & B 25 Ak 43 51 1 0. 113 ~ 1.690, 0. 889 ~
1.507, 0.000 ~0. 606, 1.962 ~2.735 mg - g~', L5I& . AWIST I E ST (077 3: , BENSETH P H 1 I 2 244k h I8 bR 1Y & &,
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FECZY Ak A R (LTAE  REE L O BE T I
B2 ORAF 6 R 25 LA, Ay R I R P A% G
M Z—, HARE 45 K AR BRI TR 22 ik ORTH
B EDR HITIHAR B BB R JEMEIETS (181
1 8 9\ CBIRF 98 WE BRI SEEAE o A 1l 750 i AR 1
Iz TR, A8 5T BT 4 A v R DL SRR
16, BAFE R, I T2 (Gallic acid) FRIELL
B0, 25 -A ( Hydroxysafflor yellow A, HSYA) 4 fz
I ( Cinnamic aldehyde ) . 5 #U8 ( Piperine ) 4351 4 24
TR P a RN AN = AN -3 S o 2 B R
PERE R TR, AN IR S S T AR A (3
(HPLC-DAD ) [ isf A6 00 58 24 24 47 vh BB 1R L F2 ik
CLAE B0 R -A e B SRR & 1 i 5 125, O XA
[F R /e iz 4 FhAa AR o 1 & AT T I E
N A R P R S R
| IS RS wi I ]
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HPLC; 2447 s PO TR 5 FRRELL AL B (5 3R - A i B 5 WA AALG

Agilent 1100 R 208 AH (354, DAD G0 &%,
ChemStation {4, 3% T 1F ul ( 3 [#, Agilent 2% #]);
AGI135 ¥4 % K (Fi+, Mettler- Toledo 2y H] ) 5 KQ-
2500DE Hi42 i 7 i 17 vk i (B 1L B8 A A A R 2
F]) ;Millipore 2Lk A% ( 5& [ , Millipore A F])

AR RE Al 4 AL, 000 W P G B A B e 2
(41L5:080401 ) , P4 e L4 437 i 4 K2 T (At 5
20090701 ) 75 T A4 JH 3R 2= B2 (415, J5) (U144
H AN A R B = B (k5 , T8 -

WE TR (Gallic acid , #it*5:110831-200302) |
B2 FLLT 40 6, -A ( Hydroxysafflor yellow A, HSYA,
5 111637200905 ) | #5: {7 /% ( Cinnamic aldehyde,
f1t5 . 710200011 ) | # LB ( Piperine, 4t 5 0775-
200203 ) Xf i it 2 g F o ) 24 6 A M E i,
A (AR 8 E A PR m] @ A ), vk
LAl (R A AL A RA ), 525
7K A Millipore 4i/KZ8 il 4lK .

2 Tk SER
2.1 E%M

Waters XTerra RP- C; (4.6 mm x 250 mm, 5
pm) @AY, LU EE-K (35 0. 1% 3K R ) M it 3h
HH L BB FEVENE (0 ~22. 5 min, Ji AR H B 5:95 ~ 50
50;22.5 ~40 min, Ji s AH H 1 : 50 .50 ~80:20) , ¥k
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A 1 mL - min ™', DAD KR #8 , K0 K :270 nm,
Z K 500 nm, AR .25 C, #EFEE 10 pl, 4
N TERE DL 1,
2.2 WA
2.2.1 XMRAIRGRIRE  FRIBGREFRX IR
2.56 mg FRFELLT AL B (6 Z-A 5.76 mg 2 2.00
mg K 5. 89 mg, 73 J'E T 4 4> 10 mL ZE i,
FHEEAE2S , 3550, HVAS T Bl B 28 R, 288 IR LA XoF
FRANAAS R 2.5 mL T 10 mL 2850, 1R S, A5
RSB 0. 064, 0. 144, 0,050, 0. 147 ¢ - L™yl
B RILLLAC T (0 2R -A e R KA B0 R
RETHE
2.2.2 BESRIERHI S PRIBCYERER LY 1 g, K
HPRE E T RIS MBI R R P EE 25 mL, %
B, FRE A, A AP (D3R 250 W, 44 40 kHz)
30 min, J{¥%, FRPRE A, T AN R E L 1R,
UEAL , B R R i, A 10 L,
2.2.3  BAPEXS BRSO S A AR G b A I
21 LA, 43500 ] A 5 A AR AR R S BE R
F 4 3 BRI X R, 2 2. 2. 27 TR Oy ik A5 B
X REE U AHN T R LR T,
2.3 ALPERAEE

e 8 W I 2. 2.1 35T e ) 0 X B TR G T
0. 1 mL, JH H B S5 A5 i e, TG0 I R 97 Wk B2, 9%
2.1 TN G 3E S A E , 10 WL R4, VR B R A
3 U HBCP A DAE R o0k 0 TG AR AR 0 4T [
TR, ARV IR JRFERLI AL B B R -A R R 5
PR 2, W 1

K1 e 4 FE P BbRE £

Hay )57 R AMER pe

BETR Y=2.137 x 10°X +3. 142 0.999 8 0. 040 ~0. 640
BRRLTIEHME-A V=0.401 x10°X +1.979 0.999 9 0.090 ~ 1. 440
T e Y =4.852 x10°X +2.535 0.999 9 0.031 ~0.500
AR, Y=1.538 x10°X +32.957  0.998 9 0.092 ~1.477

2.4 el E S

R HBORT IR A TR A IR 10 L, SESRERE 6
U IE TR, AR B TR R LA KA
R R WA H AR 73500 1. 34 %, 0. 98
Yo, 1.75 %, 2.12 % ;KGR —XF BR A iR 5 3%
W10 L, B2k 2 RIPEFE, RERIEAE 3 IR, 10 R Il
L UL B 4 FhAE AR o B9 H TRDRS B R o i
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1.46% , 1.78% , 2. 12% , 2.74% .
2.5 foE ML

B ] — R W 10 wl, 23 51 T 0, 2, 6,
8, 24,48, 72 h #itE, MG E FIR RILL AL T
o Z-A AR AR 04 THT B RSD 430 Ry < 1. 71
%, 1.13% , 1.39 %, 1.51 % , F WLt R i 4
PSR 7E 3 RINFREPE R
2.6 HEMIAE

BERl—T ZE 0 AL i, 35 2. 2,27 Ty L D
il 6 bk S W, HEAE 10 L, AR B R
(0.191 mg « g™ ') BREELAEMME-A (1.507 mg -
g™") VEEHZEE(0.606 mg - g7') WM (1. 962 mg -
g )BT RSD 435080 1.87 %, 0.95 %,
1.43 % , 2.64 % ,FWZ Ik E R T
2.7 AR EISCR

PR 0 3 St A A il (75 K 2% 2 B e 24
fit55:080401) 25 0.5 g, I 6 {3 K EEFRE . L&
BFRR(0.11 g - L7') BRI EHEE-A(0.75 ¢
<L) RERZEE(0.32 g - L) KIAAR(1.02 g -
L") JRA R I S 0, RS W T mL 23 A
R 6 OyiEr, e Fa A i A W A T TR AL B I A
A NSRRI 2,

K2 MEERICRIKE SR (n =6)
e MALE R ER SPRXE RSD

faw
H/mg /mg /mg /% /% /%
BWETFIR 0.096  0.11 0.2020 98.06 97.42 1.93
0.097 0.11 0.2017 97.44
0.096  0.11 0.207 5 100.73
0.095 0.11 0.1979 96.54
0.096  0.11 0.1963 95.29
0.096  0.11 0.1987 96.46
AL 0.754 0.75 1.5005 99.77 97.55 2.85
HHE-A 0.762  0.75 1.4148 93.57
0.763  0.75 1.4481 95.71
0.751 0.75 1.4909 99.33
0.754  0.75 1.4478 96.26
0.754  0.75 1.524 0 100.66
T R T 0.305 0.32 0.6133 98.13 98.69 0.96
0.307 0.32 0.6167 98.36
0.303 0.32 0.6203 99.57
0.306  0.32 0.6229 99.50
0.302 0.32 0.6047 97.22
0.307 0.32 0.6230 99.36
BIABUI 0.997 1.02 1.9980 99.06 96.72 3.98
0.968 1.02 1.9389 97.53
0.996 1.02 1.9920 98.81
0.997 1.02 1.9363 96.00
0.975 1.02 1.7817 89.31
0.979 1.02 1.991 0 99.60
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2.8 FRAREYINE

5 2.2, 2 TR J5 1 A BRAS ) R YA G 47 i
il 5 (LR A P IR, HEFR AR 10 pL, iR B TR
AL LB R -A R B T S I ARURRE 14 0 1T B,
LRPEITA T RETHAR 4 PR AR I S i R4S
ULE TR 3,

4
40

C-3
1 1
2 2
MN\A/U\JULU
3 40 0 10 20

C-1 3 C-4

30

IV W P

0 10 20 30 40 0 10 20 30 40
7/ min

I ¥ EFR;2. HSYA;3. HEAHE 4. HIHIE,
L 4 RO B (A) (405 (B) BB BE(C) il
(T5:C-1,C-2.C3 .C4 SR B BT T LT 4E
PR S B IPEXTHR)

F3 MM 4 MR AR S i (mg + g7 0 =3)

B SRR WEFMR HSYA ez RESIHN
VY O = 2 B 2 ) 0.191  1.507 0.606 1.962
VU L A K2 ) 0.113  1.207 0.114 1.978
T IRE R M 3 12 0.242 0.970 - 2.555
U1 0 B e e 1.690  0.889 0.104 2.735
3 ite

R I 09 5, SCI ™ U B T R A
WO 272 nm, EIELLAE B (1 F-A g 403 i,
B 276 nm, BHRBR 343 nm, 4 A7 AR
K 5 AR AR S 28 S R K o AR
GUAESEAN-TT LK (190-800 ) S5FRAIXE 4 L £

YA T P B, 1 i 25 LA AL & Y R
JEASAR S, VR 270 nm G (500 nm S
FEBe K TR T 4 L& A Bom e i

Ve S5 AF R B 5E , 32y S 07 4k vh i & 1 2
2%, I BE-K “OC R G AT EVEML , 70 B LA 25
T 52 A M AR AR S, B 2 DA BE-ZK (5 0.1
% VKT ) AT B, B EEBEIE (0 ~22.5 min, i 5)
FHLEA] 5295 ~50:50322. 5 ~40 min, i A LL - 50
©50 ~80:20) . FEMLARE N 4 FEIR LS TR
Yo,

WFE LR R, AN [FR IS A vh i & 5 TR i
B 22 SR, R AR L AR B (0 3R -A T B Y
B2 SN R M R e R it R A I R
PR AMTTRR IR 4 HERE S PSR TR
FRIELLAE T O R-A Lo B W AR 75 A8 Ak 73 ]
#:0.113 ~1.690, 0.889 ~ 1.507.,0.000 ~ 0. 606,
1.962 ~2.735 mg + g~ , i W 3 A >4 A0 v 4 A 43
22 e B SRR AT RE 55 D 24 A AR R R L T ) K
il 3R A= T A K

AHIFGE BT ST B 7k e A, R[] I i
2PN R TR R ELLAE B R A R
AR 25 i, S PP 2 2 AR 2 it R AR A TR
I o
[ &% k]
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HPLC Determination of Four Components in Tibetan Medicine
Dangzuo of Different Tibetan Regions

LI Cen '**, XIAO Yuancan '*, YANG Hongxia'**, DUYuzhi '*, WEI Lixin'?**
(1. Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining, 810008, China;
2. Qinghai Province Key Laboratory of Tibetan Medicine Pharmacology and Safety Assess, Xining, 810008, China;
3. Graduate University of Chinese Academy of Sciences, Beijing, 100049, China)

[ Abstract] Objective: To establish an HPLC method for determination of gallic acid, hydroxysafflor yellow A, cinnamic alde-
hyde and piperine in Tibetan medicine Dangzuo, and to compare the content of four active components in Dangzuo of different Tibetan
regions. Method: The HPLC method was carried out on Waters XTerra RP- C4 column (4. 6 mm x250 mm, 5 pm). The mobile
phase was methanol water ( contained 0. 1 % glacial acetic acid) for gradient elution (0 ~22. 5 min, ration of mobile phase was 5:95
~50:50; 22. 5 ~40 min, ration of mobile phase was 50: 50 ~80:20) with the flow rate of 1. 0 mL - min~'. The detection wave-
length was 270 nm. The reference wavelength was 500 nm. Results: The linearity ranges of gallic acid, hydroxysafflor yellow A, cin-
namic aldehyde and piperine were 0. 040 ~0. 640 ug (r=0. 999 8), 0. 090 ~1. 440 pg (r=0. 9999), 0. 031 ~0. 500 pg (r
=0.9999) and 0. 092 ~1. 477 pg (r=0. 998 9), respectively. The average recovery (n =6) was 97. 42% (RSD 1. 93% ),
97. 55% (RSD 2. 85% ), 98. 69% (RSD 0. 96% ) and 96. 72% (RSD 3. 98% ), respectively. The content ranges of gallic
acid, hydroxysafflor yellow A, cinnamic aldehyde and piperine in Dangzuo samples of different Tibetan regions were 0. 113 ~1. 690
mg+g ', 0. 89~1.506mg-g ", 0.000~0. 606 mg-g 'and 1. 962 ~2. 735 mg - g ', respectively. Conclusion; HPLC is a
simple and effective method for quality control of Tibetan medicine Dangzuo.

[ Key words| HPLC; Dangzuo; gallic acid; hydroxysafflor yellow A; cinnamic aldehyde; piperine
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