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i E R ELRNMNERMMAARERPEASH FREFB FALER BRRC.FARTRAREIRE TN T X,
Fik: R SR EEFE, &k A Kromasil Cis, R FAR A T H5-0.2% B 82 75 % (5 E 2 L) , 7% 4 0.8 mL/min, 4l %k % 4
330 nm( £ /A & FAeE LiEF B) 210 nm(F R L ZBR BRI C L AR TR AR S8R ) , 2B A 35 C,#HEH10uL, R £
AE I FREFB . FALEMR BB C. X AR M AR X BN T B R EE M B 5 4 3.71~74.20 pg/mL(r=0.999 9)
4.35~87.00 pg/mL(r=0.999 5) .3.86~77.20 ug/mL(r=0.999 9) .5.05~101.00 pg/mL(+=0.999 1) .4.20~84.00 pg/mL(r=0.999 7) |
4.73~87.40 pg/mL (+=0.999 6) ; & ¥ [k % #| 4 0.322.0.187.,0.105,0.381.,0.214,0.452 pg/mL, # M [ 5 %] 24 0.108.,0.059.,0.032.,
0.131.0.072.0.149 pg/mL; #5 % B A7 W & 4 XI5 09 RSD<2.0% ; heAf =l & 5 51 4 96.20% ~99.53% (RSD=1.23% ,n=
6).96.99% ~100.67% (RSD=1.47% ,n="6) ,96.64% ~100.08 % (RSD=1.28% ,n=6) ,97.47% ~100.59% (RSD=1.18% ,n="6) .
97.97% ~100.83% (RSD=1.25% ,n=6) ,96.81% ~99.61% (RSD=1.09% ,n="6), %% F EBAF R AR Pk o, T A T4
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Simultaneous Determination of 6 Components in Duzhong Butiansu Tablet by HPLC

LI Yunjing', HE Zhongmei® (1.College of Bioengineering, Jilin Engineering Vocational College, Jilin Siping
136001, China; 2.College of Traditional Chinese Medicinal Materials, Jilin Agricultural University, Changchun
130117, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of acteoside, jionoside B, dehydrotumulos-
ic acid, polyporenic acid C, dehydropachymic acid and pachymic acid in Duzhong butiansu tablet. METHODS: HPLC was per-
formed on the column of Kromasil C;s with mobile phase of acetonitrile-0.2% phosphate acid (gradient elution) at a flow rate of
0.8 mL/min, the detection wavelength was 330 nm for acteoside and jionoside B;, 210 nm for dehydrotumulosic acid, polyporenic
acid C, dehydropachymic acid and pachymic acid, the column temperature was 35 °C, and the injection volume was 10 pL. RE-
SULTS: The linear range was 3.71-74.20 pg/mL for acteoside (#=0.999 9) , 4.35-87.00 pg/mL for jionoside B, (#=0.999 5) ,
3.86-77.20 pg/mL for dehydrotumulosic acid (#=0.999 9) , 5.05-101.00 p g/mL for polyporenic acid C (r=0.999 1) and
4.20-84.00 ug/mL for dehydropachymic acid (»=0.999 7) and 4.73-87.40 pug/mL for pachymic acid (»=0.999 6); the limits of qu-
antification were 0.322, 0.187, 0.105, 0.381, 0.214, 0.452 pg/mL, and the limits of detection were 0.108, 0.059, 0.032, 0.131,
0.072, 0.149 pg/mL; RSDs of precision, stability and reproducibility tests were lower than 2.0% ; recoveries were 96.20%-99.53 %
(RSD=1.23% ,n=6), 96.99%-100.67% (RSD=1.47% ,n=6),96.64%-100.08% (RSD=1.28% ,n=6) ,97.47%-100.59% (RSD =
1.18% ,n=6),97.97%-100.83% (RSD=1.25% ,n=6) and 96.81%-99.61% (RSD=1.09% ,n=6). CONCLUSIONS: The method
is simple, rapid, accurate, and can be used for the simultaneous determination of acteoside, jionoside B;, dehydrotumulosic acid,
polyporenic acid C, dehydropachymic acid and pachymic acid in Duzhong butiansu tablet.

KEYWORDS HPLC; Duzhong butiansu tablet; Acteoside; Jionoside Bi; Dehydrotumulosic acid; Polyporenic acid C; Dehydro-

pachymic acid; Pachymic acid; Content determination
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1 #7#l
1.1 88

2695 T HPLCAY , {1 4% A s i 4% . Empower Pro {4
T TAESS \GL315B A AR i KA I #% (3£ [E Waters A H] ) 5
Tu-1901 YL SR AT UL 43 06 B 1 (b 52 5 b e AL Es A
FRITATAF]) 3 BT25S Bl 54y 2 —HL T4 KF (38 £
F AR A (AL a0 A BR/A ] ) ; KQ-100DB AU A8 75
ACCEE T B A A A BRA A, T3 100 W, 4308 40
kHz) .
1.2 #ZHR5RH

KA AN R 2 R (M s 20k A RS | L iS5 .
1502114 ,1503108, 1504123, #iA% : 0.27 g/ | ) ;s 2 A H5 17
Xif B (45 £ 22323-52-0, 4 : 98.0% ) HRZS BR XS A
(5 :29070-92-6 , 4li & : 98.0% ) I W T i = L A
VIR H A B A B B R AL (AL S
120406-37-3, 4l )& : 98.0% ) 2 &t SR X A 5 (L5
6754-16-1, 23 : 99.0% ) ¥ T BARE B iL RHOT R AT
BN Al s 58 %5 R C X R S (3t 5 . 465-18-9, 4 JF .
98.0% ) \ KA ARZE R 4} BE i (HE45-: 77012-31-8, 4l -
98.0% ) HIMAF Fa s AR DU A= T RHE A BR A R LG
TEAl, Wl A ATl K AR AlK o
1.3 Z5#f

BT AREE A 22T R G S GE
T RS A PR AT AR R gy AR REE .
U R Sy S SN T N 5 NI 1 o o L
FeF  H AR M T35 AR AL 25 25 64 T BR A
], e MRAML 2 TR 2 b A e ] R I 8002 2 7 O L
w4 i 2015 AF R Cr 61 24 L) (—38) AH A 1A
IR o AR ERLE o
2 FiEEHR
2.1 fifEEH

{5 FF : Kromasil Cis(250 mmx4.6 mm, 5 um) ; i 3l
A NG (A)-0.2% IR IE R (B) , B PUEE (0~11 min,
21.0% A; 11~27 min, 21.0% —34.0% A; 27~48 min,
34.0% —65.0% A ; 48~56 min, 65.021.0% A) ; 7 3 :
0.8 mL/min; £& M K+ 330 nm®*(0~27 min, 2 M & 15
T BT B)) .210 nm™(27~56 min, £& 558 %
KR C R AR MRAAREE R ) s A1l - 35 °C 5 HF A4t
10 uL.
2.2 BREIEIE
2.2.1 TRAXTRESIEW r kGE BRI A 15T IR
Bl 7.42 mg . 7 BT BT IR AL 8.70 mg, A b SR
B 7.72 mg JE SR C X REGG 10.10 mg 25 AR iR X}
HE i 8.40 mg AR S iR o BE 5 8.74 mg, 70 3 B T AN R 4
10 mL SR, R s i 0 e 25, B850, RIASH A5 Al g
A3 B — X BRIV 4800 . T3 A BB A 55 6] Bt O
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F W 5.0 mL 7 B B B IETA 2.0 mL L A 4
BERRNT BRI 459 2.5 mL  JE E R C X B L IF 459 1.0
mL | 2 A AR ZE TR ] BE i IV 45 W 1.5 mL AR XS R X BE b
IV 45 5.0 mL, & F[a]— 100 mL &, i F e 25,
FEAT, RIAHR A0 BE L VTR
222 UMK BREAGE R BR AR ZE B4
BB FRIL4.0 g, BT 100 mL #E TR B, A5 25 i /Y
fis 50 mL , R 5E i ik, #7540 B 60 min, B0 5 FRRFR E
Jo R 0 D R VR ) O, $R AT B, B R
e
2.2.3  BAVEXTREVSTR  FRFE S DA T2y E
3 530) ] S RS AR 1) B — B A O, P 2.2.27
T 7 i A B — B X R R
2.3 R&iEAMKE
K R 2,27 T TRA X BR S VAR R A R

BRI Sk BE VA 4518 e, 2 2.1 73 T (o % SRR 22
OO TEE 1, i LA A AR L
AT BIREIR B A B, 3 B > 2,05 FE AR S A DA
M GH BRI B AR L ER LR C AAR
W RS R I H4 =3 000, {4 B ] 2 5 16.6.
21.5.32.6.34.8.37.6.43.1 min .
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A.test sample; B.mixed reference substance; C.negative control without
rehmanniae Radix praeparate; D.negative control without Poria cocos; 1.
acteoside; 2.jionoside B, ; 3.dehydrotumulosic acid; 4.polyporenic acid C;
5.dehydropachymic acid; 6.pachymic acid
Bl SxwEeEE
Fig1 HPLC chromatograms

24 ZMXARER

R 2,217 0T TR A 0 B AL VA 4% 0.1.,0.2,
0.5.1.0.1.5.2.0 mL, 43 %8 T 20 mL &), i H st
LS, AR RANRG X AR . R RINRG
Xof BRI L 452,17 TN 35 S R HEREIINAE LIl sk
WETRIAR o LS DN B ST iR JEE o, pg/mL) A R AR A | 06
T AR () A AR BR A 5 A 1, 45 1] U5 0 e 5 2R 1
L, PRI 1.
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®1 EAEAFERSERMERE

Tab 1 Regression equation and linear ranges

R [ i r TR, pg/mL
i y=82107x 10%—195.6 0.9999 371~7420
HIEHB, y=4011 6 10°+361.2 09995 435~87.00
FELER y=5.091 3% 10°%+199.5 0999 3.86~77.20
HEmC y=21157x 10%5+392.1 09991 5.05~101.00
FAKRER y=3459 1x10%—233.4 0997 420~84.00
KER y=6.021 3% 10542519 09996 473~8740

25 TEEMREKINPREZ

BL2.2.17 T50T VR A %o Mt VA VRO o A% LU AR R,
“2.17 T G SR I SRR I A 6 IR, I SRR, Y
AR 10 1B, A5 S BR (LOQ) s 2415 M LKy 3: 1B,
SRR (LOD) . 255, Z M 1T & Wil B L4+
LR AR C X EARZE TR FIAR % BR (1 LOQ 43 51|
0.322.0.187.0.105.0.381.,0.214 ,0.452 pg/mL; LOD 435
470.108.0.059.0.032.0.131.0.072.0.149 pg/mL.
2.6 EEEIXE

B2.2.17 50 S TRA X HE Sl VA VRS o, 402,17 0 8
TSR E A RN S 6 U, Te sk T A . 25 R, FE A
T BT B R A TSR SRR CL R AR R
AR R W 1T AL Y RSD 43 51 R 1.02% ,0.99% . 1.10%
1.17% .0.93% .0.86% (n=6) , FLHULZNE R E R 1T,
2.7 BEMILK

H“2.2.27 W0 AR S TR (L5 1502114) 16 &, 4y
BT FHCE0 2 4 .8 12 hif 2. 17T T (415 4%
PSRRI E e SR T AR 252, 22 M T F s T
B AL SR SEEE R C A AR TR AR A R U 1T FH
i) RSD 43 %1 47 0.83% .0.95% .1.02% .1.07% ,0.99% .
0.88% (n=5) , R UL S I AE S IR S 12 h NERE
PERAT
2.8 EEMHIARE

BURE S (HI5 £ 1502114) 6 43, $52.2.27 35 F 7 i1l
LRV, P 2.1 IR A AR UERENNE L 1] SR
WETRBORTA S R, 450, 2 M BT G RIE T B AE
1B FEER C LR EARE TR AR TR Y- 5 1 43 30
0.483.0.211,0.227.0.116.,0.160, 0.571 mg/g, RSD 43 %I
$91.08% .1.06% .0.96% .1.01% .1.12% .0.97% (n=6),
FWIA T ILE M R AT
2.9 INEFE R

BE A AR, (5 15021 14) & &, 3L 6 4y, 5
B3232.0 g, 535 E T 25 mL Ef P, i I i, PRI A
—E J L (A AR 0 % B L e 2.2, 27 30T ik o A
TRV, B 2.7 IR S A R RN E |, T SRV IH]
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BUFH S IRE R G5 R R 2.
®2 MEEKRIKELER (n=06)

Tab 2 Results of recovery test(n==06)
FE Tk e AR, TSR, MERK EYMER RD,
1% g i, mg mg mg X W& % %
E i 19995 09638 09275 18561 96.20 9766 123

|
20003 09646 09275 18773 9840
20008 09644 09275 18608 96.65
19946 09614 09275 18845 99.53
19890 09587 09275 18637 9757
20022 09651 09275 18705 97.62
THRIETFB, 19995 04219 04350 08516 98.78 9931 147
20003 04223 04350 08598 10057
20008 0422 04350 08601 10067
19946 04209 04350 08572 10030
19890 04197 04350 08483 98.53
202204225 04350 08444 96.99
FALER 19995 04479 04825 09308  100.08 97.83 128
20013 04483 04825 09191 9758
20008 04482 04825 09145 96.64
19946 04468 04825 09207 9822
19890 04455 04825 09169 97.70
20022 04485 04825 09153 96.75
JE5RC 19995 02339 02525 04855 99,64 9877 118
20003 02342 0225 04819 98.10
20008 02341 02525 04817 98.06
19946 02334 02525 04795 9747
19800 02327 02525 0487 10059
2002202343 0225 04836 9873
FAFEH 1995 03179 03150 06347 10057 99.52 125
20003 03182 03150 06272 98.10
20008 03181 03150 06339 10025
19946 03171 03150 06257 9797
19890 03163 03150 06339 10083
20022 03183 03150 06315 99.43

g 19995 L1417 10925 21993 96.81 975 109
20003 L4270 10925 22309 9961
20008 L1425 L0925 22000 9689
19946 L1389 L0925 22007 9719
19890 L1357 10925 21955 9701
2002 L33 L0925 22106 9769

2.10 HmEENE

U3 AL A5 a4 2.2, 27 T T J kil £ A
VU, P 2.1 U T (3 S ERE DN E | 1 SR TR
HEEMET GHFRIETTB. A T 5R EERC. £
FARKE FR IR TR I 5 1k, A5 R LR 3,

#3 HREENELER(x+s,n=3,mg/g)
Tab 3 Results of contents determination of samples
(xts,n=3,mg/g)

Radts  ZAMET W EKALHR ORERC  REIER AR
1502014 048220005 021130002 022420003 011720002 0.159+0.001 05710.004
1503108 04750002 020540.001 0229:0.002 0.121£0.001 0.164+0.002 05870007
1504123 04850004 021640003 021820002 0110002 015340001 0.565%0.005

3 iTig
3.1 RENRTIERYIETE
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DARFIN A3 B R G R b , KA ] i B[]
(30,6090 min) 4 7xF L5 , 45 48~ 2 HX 60 min Fl
90 min, T B PR IO 22 AN K (B AR S i Tl
FEAEE 30 min FFIN A5 B B, S 1 iR ) ]
AT PEH 60 min V5 AR R $ B e AR ]

3.2 MR IKHYERE

B2.2.17 350 B —Xof BRI 48 VR 45 1 o, 7F 190~

400 nm A BN TEEAMAHE . G5 R 22 M

T B B 330 nm AN A BRI, BE B
R %R C LSRR AR FRLE 210 nm K AH
IR R, 52 A1 53 0 R 75 BT B AG IR S 5 Sy 330
nm, S ER FEEIR C R AR TR R ZE A I
KE N 210 nm.,
3.3 mINBRIERE

BB TE IR ok 2 b A3 1) SR B -0.05 % 5 1R
W OME-0.1% CTRIFW . L NE-0.2% W IR W™ . &
15 -0..2 % T TR 15 W " LAAN [R) B B8] 144 266 BB e 5, AR
L3 1) H WA ISP ] (DTS 70 8 B8 S8R S PPN e e A 725
GWM IR RN R KR, SR, 2

#-0.05 % B PR I WA AN ] LU AFI RS 7466 BE R LA, 22 1 £
TR BT B B RCR BT H R A - SR A R
CiEARRNG R B 5 CNE-0.1% LR WA [R] He 491 33F
TR BEVRIRT , 2 L BEfR AR C . LA AR R AR
LETRREA R 8 B A TR R R S
PLZNE-0.2 % H BRI W HE A [R] Eb 9 3464 7466 B R T A, 25
PR HE BT B HAB A B R B R0 B
CNE-0.2 % W PRV W5 R 2. 17 T b 3 A 4 7 A 5 0
B, 45 o 0ok 2 €00 ik P9 i W ) L WA TR R g A8 AR
BT BB 6 -0.2 % W FR I WM AR B i 3 AH
3.4 AR

He2.2.27 3R i i (A - 1502114) &, 73
51 % A Diamonsil Cis (250 mm x 4.6 mm, 5 pm) .
Kromasil Cis (200 mm x 4.6 mm, 5 um) F1 Kromasil Cis
(250 mmx4.6 mm, 5 pm) H17XF 5T, 458, R H
Diamonsil Cis(250 mmx4.6 mm, 5 um) #4756, Bril
BT BE T B, HABIE 43 B8O 22 5 R Kromasil
Cis(200 mmx4.6 mm, 5 um) PEA TR0 HT , B i 4325 &

+ R MG LR C ik A 2045 84043 25 5 >R H Kromasil Cis
(250 mmx4.6 mm, 5 pm) FEATEE I, BTl A% o0 12 fig ik
FE B, T 2K kromasil Ci5(250 mm>4.6 mm,
5 um) 1 TR

25 ERTIR A AR P R, T T A

R R R R 22 0 S BT B R A SR A

1R C KA AR TR AR 1R 5 1) (R Eh

S 30k
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