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fE: BR  #7 RP-HPLC HEFRIEIE AkH (AL, ®E, &, £8%) P8 MlsmeaE. A Bk
KA AR Agilent ZOBAX XDB-C (0384 (250 mm x4. 6 mm, 5 pm); LLO. 1% 88 (pH=3.7) -ZJEN
TAH, BREEVENL; ARFUR S 0.7 mL/min; AR K 315 nm (ZFEHE, BRLE) . 284 nm (EMIHL) . 345 nm
(F/NBEGE . $hER/NEERL . ELTIT . BEEMD . 210 nm (HLHRBHB,) . &R HEPE . WM. BRLE. £
BEnd . ELIDYT. BEEGR . RER/NEERR . PSkERAY B, 40IFE 0.5 ~160, 64 ~640, 0.75 ~150, 0.5 ~100, 1.35 ~550,
0.12~140, 0.7 ~140. 0.5 ~170 ng/mL JE N 1E X & BT, SEH IR AT 96% , RSD #4976 2.5% LI T, £
IR R, "R T ARSI B S
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Simultaneous determination of eight constituents in Baitouweng Decoction by
RP-HPLC

HE Yan-fei',  YAN Xian-chao',  KANG You-xi',  HAN Chun-yang',  GU Jin-gang’*,  LIU Cui-yan'*
(1. College of Animal Science and Technology, Anhui Agricultural University, Hefei 230000, China; 2. Key Laboratory of Ministry of Agriculture for Mi-
crobial Resources Collection and Preservation, Beijing 100081, China)

ABSTRACT . AIM To establish an RP-HPLC (reversed phase high performance liquid chromatography) method
for the simultaneous determination of eight constituents in Baitouweng Decoction ( Pulsatillae Radix, Coptidis Rhizo-
ma, Phellodendri Chinensis Cortex and Fraxini Cortex). METHODS The analysis of aqueous extract of Baitou-
weng Decoction was carried out on an Agilent ZOBAX XDB-C,g column (250 mm x4.6 mm, 5.0 pm), with the
mobile phase comprising of 0. 1% phosphoric acid (pH =3.7) -acetonitrile flowed at 0. 7 mL./min in a gradient e-
lution manner, and the detection wavelengths were set at 315 nm for aesculin and aesculetin, 284 nm for phelloden-
drine, 345 nm for epiberberinem, berberine hydrochloride, palmatine and coptisine, and 210 nm for anemoside
B,. RESULTS Aesculin, phellodendrine, aesculetin, epiberberine, palmatine, coptisine, berberine hydrochlo-
ride and anemoside B, showed good linear relationships within the ranges of 0.5 — 160 ng/mlL, 64 — 640 ng/mlL.,
0.75 -150 ng/mL, 0.5 - 100 ng/mL, 1.35 -550 ng/mL, 0.12 - 140 ng/mL, 0.7 - 140 ng/mL and 0.5 -
170 ng/mL, respectively. All of the average recoveries were over 96% with the RSDs of less than 2. 5% . CON-
CLUSION This accurate and sensitive method can be used for the quality control of Baitouweng Decoction.
KEY WORDS: Baitouweng Decoction; chemical constituents; RP-HPLC
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FHP BRI B AR, BOE S TLC i
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7B (117N R N 71 B = 5 s = T ORI DAER I N
STV 250 0 B i . ARWF5E 8 ST RP-HPLC 7%
[N S Sk S5 T 8 Fidsdn sy (FEHER.
BHIT . O R R/NEEL . LETT . .
B NEERR LS R B,) MR AR, BN
) JoT 2 o ) ) S B A SR ) S AR AR
1 #RE5NEE
L1 #&5RA HE/NEEm (201212) , i
B (201112) . 2 3T (201510 ), % /) BE 6
(201007 ), Z& Fz & (201204), % ¥ & R
(201107) FIELH R B, (201101) X B85 10t
B E s ke s b, HEkET . B, |
. B HENE R FEZ R AR A RAE],
L ROBHE S B B i 24 i 2 B I AR B4 25 0 e
mho W, B RM@Ea (£ J. T. Baker 20
Al BERR A, e R AN o el (35
[H ACS BLRHME A w) s By @ikal (EH
Fisher 2 5])
1.2 A E  Agilent 1100 ¥ A 3% 10 (i &
GI379A #4177 il < #HL. GI311A HY U Jg 78 |
GI1313A M Hhikkegs . G1316 AU IRAE . G1312A
RUR] AR A B A I a8 At 3% T AR, ) . ZOBAX £
AL (REZHERAF]); BSA224S J3Hr RV (3%
ZFIR2E AR A BR AT ) ;3 Genpure UV-WC
SIS EMAUK RS (3L E Thermo A H]) ; XH-D iy
R oy (BRI A RAA) o
2 FEE%R
2.1 AERRELE K EEREGERR/NEERK]. 4 mg.
F/NEERL 1.0 mg, [T 1.1 mg, HIERL 1.4 mg,
A 1.7 mg, BRWP R 1.3 mg, Z#H LR
L5 mg, HKEREH B, 1.0 mg, ¥ T 10 mL ik
t, PESESR, RIS
2.2 MRS & HRZG I Ty KL BRI
SLET. WA, EIEME ISR, KB FKE MK
P&, EAEZE 100 mL, 5 HLB 7K AR,
1944

LA 3 ke AFPIRER 1 mL, #F 10 mL )l
H, CIEES, 0.22 pm SLIERE L UE, BP1S.
2.3 MdEmE & AT, Bk .
ZR ., EE . EAMRBMERE . R IZE 1 mL,
BT 10 mL 5, ZMEES, 0.22 pm Gl ugAR
iduk, BIfE,

2.4 FAEhrasmE RHZUPRBEGN T k7
M, BT OG- . W RE-WE R IR oA R4,
Wimsh#H B (2 BE) My sh4 D (0. 1% B,
pH =3.7) LIS IR Lo 06 B2 BRI, 45 2] 43 85 B A%
U IR VR R Y s ARG 0. 7 mL/min;
R 10 wl; AR 30 C,

2.5 dmk kg HRE ChEZHY, Kk
A3 B R Wi 1 29 4 300 nm 2245, SASBFSE 1k
$£300 nm JEK, SR E B ERE DL A 550 85
R R], e A AR LR

2.6 mABGELMAT BREVEN (0 ~10 min,
5% ~ 6% Z, f5; 10 ~ 15 min, 6% ~ 25% Z JiF;
15 ~45 min, 25% ~35% Z &), KK 315 nm
(0~18.5 min) , 284 nm (18.5 ~20 min) ., 315 nm
(20 ~25 min), 345 nm (25 ~40 min), 210 nm
(40 ~60 min) ; AR H 0. 7 mL/min; FE3E30 C;
R 10 pl,

2.7 HPLC #&m HPLC (g WK 1, IR,
2 PR BRI 8] 430 R 28 B2 TR 2% 17. 05 min, A
B 19.25 min, %% [ £ F 21.52 min, /N BE K
25.35 min, EEY] 26.31 min, HZEH 29. 74 min
R /NEER 31. 35 min, HLkFHEH B, 42. 83 min,
SyE R, BT

2.8 ZLukiXi

2.8. 1  ZMICRFELE BARE R I B4 50 plL,
BT LS mL 08, ARMNET, €52
1 mL, f5HCARRESS 70 BIAS 2 5 A6 B A IR & bn i
EOVAR, TE “2.27 WEGERSAME N IE ., DARE
BERG AR (Y), W BURRE AR PR (X)) #F174k
PEEIE, 1525 nqEY) B bn et 4, 458 W3R
L, AL BT TEAS BT N PR G R R
2.8.2 AR

2.8.2.1 HWNKHEE TH&ERH0, 2, 4.6, 8,
12 h RS R . L AR 3 AN TR A IR
RO, FE IR EGEAM NI . 4R, BEHPER.
BRI, 2O R/NEER, L ETT . I
R /NBETL . HkF R B, WA RSD 43
0.28% ~0.41% . 0.38% ~0.42% . 0.41% ~ 0.69% .
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Tab.1 Linear relationships of eight constituents

W i g e
(pg-ml” ")

5/ NEER Y=178.99X +2.6353  0.9992 0.5 ~100
BT Y=508.97X +3.9844  0.9990 0.12 ~140
RSN Y=368.91X-5.9279  0.9950 1.35~550
ER R/ NG Y=332.46X-0.2947 0.9997 0.7 ~140
HERATR Y=1.171X +13. 87 0.9992 64 ~640
LR E Y=385.55X+1.486 9 0.9951 0.5 ~160
B ER Y=198.97X+0.8334 0.9991 0.75~150
FkHEH B, V=326.27X+7.5585 0.9991 0.5~170

0.19% ~0.42% . 0.11% ~0.53% . 0.28% ~0.41% .
0.11% ~0.74% . 0.29% ~0.34% , %< BI {2k % fF
RAf

2.8.2.2 HEHEHEE THI&SEHL, 2,3, 4,
5 R . L K3 AR R IR A IR
AR, T LRGSR TN E, SR, BEH
F.OEM. BEOR. RN, BOYT. EiE
B, FhER/NEEGL . Pk F AT B, WETH AR RSD 435l
J 0.46% ~ 0.73% . 0.51% ~ 0.72% . 0.20% ~
0.61% . 0.45%~1.18% . 0.42%~1.03% . 0.61% ~
1.61% . 0.28% ~1.17% . 0.43% ~0.51% , =AY
ks R AT

2.8.3 WEEMRE e “2.27 W rE &t
AR Sy, T LR EGE A N UERE, 1S 2R H
F.OEMM. BROE. FAEER, ODT. &
e, ERER/NEERR . ML SR B, WEE AR RSD 43
Jo2.12% . 2.41% . 2.09% . 1.94% . 2.17% .
2.47% . 1.82% ., 1.47% , RZINEHEE R
2.8.4 foEthils WA —HbLSEW, HiE4h
LR SRR, ek, MREKHER,
BRI, B CE . FR/NEERL . BT, .
FRTR /N BERICRN Sk 5 2 B, WA RSD 43 51

0.37% . 0.52% . 0.63% , 0.39% ., 0.46% .
0.32% . 1.24% . 1.08% , FMMLIXHIARAE 24 h
PEEE R4

2.8.5  JMFERMCRIALS  HRA A = O AR
Wil 6y, B 1 mL, K% A ER IR /N BE B
(17.5 pg) . BOE(17.5 pg) . L5H{T(27.5 pg) .
FNEEG (25 pg) . BEFER (325 pg) . B
F (37.5 ng) . BB (42.5 pg) . FAkH R
11 B, (25.0 pg) XTREAAW, E2, LR EE
FUETFIE, THERICR, SRR 2,
29 eHEME KBALHEE TS 1. 3.5 K
HEREDE o G5 RLER 3, BIfF G2 Bk (SR/NVEE
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R2 MEERKHRRELER (n=6)

Tab.2 Results of recovery tests (n =6)

PN AR AR/ AR/ FICR/ SEE RICR /%
ng ng ng % (RSD/% )
F/NEET, 50 25.0 743 97.2 98.5
50 25.0  74.8  99.2 (2.3)
50 25.0  75.3 101.2
50 250 73.8  95.2
50 25.0 741  96.4
50 25.0 755 1020
eua 35 17.5 52,4 99.4 98.0
35 17.5  51.8  96.0 (2.04)
35 17.5 523 98.9
35 17.5  51.5  94.3
35 17.5  52.8 101.7
35 17.5 521 97.7
BT 55 27.5  81.1  94.9 96.2
55 27.5  81.6  96.7 (1.51)
55 27.5 821  98.5
55 27.5 8.9  97.8
55 27.5 8.8  93.8
55 27.5  81.3  96.7
R/ INEE, 35 17.5  51.9  96.5 97.1
35 17.5 521 97.7 (0.98)
35 17.5 5.7 95.4
35 17.5 52,1 97.7
35 17.5 5.9  96.6
35 17.5 523 98.8
R 85. 42.5 125.6  95.5 96. 0
85 4.5 1261  96.7 (0.61)
85 42.5 125.9  96.2
85 42.5 125.7  95.8
85 42.5 126.2  96.9
85 42.5 125.4  95.1
L% 65 325 96.1  95.7 9. 1
65 325 96.3  96.3 (1.1)
65 325 97.2  99.1
65 325 959 951
65 32.5  95.8  94.8
65 325 961  95.7
#BRLEK 60 37.5  97.1 98.9 97.0
60 37.5 954 94.4 (1.9)
60 37.5 959  95.7
60 37.5  96.9  98.4
60 37.5  97.2 99.2
60 37.5  95.8  95.5
EPS o) 50 25.0 741 96. 6 97.5
B, 50 25.0 73.8 95.2 (2.5)
50 250 76.1 104.3
50 25.0 745  98.0
50 25.0  73.8  95.2
50 25.0  73.9  95.6

B, BIERK ., TS TT L KRR/ NRERCRH X T 42T Y

1946

=3 SHENEER (n=6)
Tab.3 Results of content determination (n =6)

o A A ﬁﬁi/@g AHXS & A =
F1IR HE3IR HBSK O OTFHHE (2h)/%
F/NEERR 370.5 368.4  371.3 370. 1 1.89
TR 331.5 330.4  330.8  330.9 1.69
M ZyT 351.4  351.1 350.4  351.0 1.80
Eha/NEERE 820.3 819.4  819.7 819.8 4.21
HeFIE 9.8 100. 1 99. 6 99. 8 0.51
BRHE 234.4 2340  235.4  234.6 1.20
B LE 116. 8 117.2 116.9 116.9 0. 60

FLH 21 B, 818.4 819.5 818. 5 818. 8 4.10

ARl 0.8% . 1.6% . 1.5% . 1.6% A
5.5% , ZIEHEMBRLRZ MM 1.0%, H
KF R B, N 4.6% , BAITEN 0.34% )
3 Wigfngie

SR E (h%Eie), AR, o
MAEFZ DL, FIGREFE, IEIRH H TR
P . AN SRR AT, T ELR DA R
SR BERIVE /N, ZERE S PR B A AR
BT T30 & Fh A0 B8 1 . 6 2 MBS A
J7 o BEE BRI ERE, ARSHELS I
Fenih BHERR SR, I TEGN . SR SR
PRI | A < B R T T A < VA =
Bh 5835 1Y Sk 551 BT Al A v AR L b2

KRELEFEET CNG-WER . WS- . Of-—=
CRETRBIAR Z2 Ge 0 B T 52 e,k IR HE -l
R . CNE-= M 2R G35 25 I s 4,
= ORERAMNRISOE AR O, iR, M E
B, FEELAY, NMTHE g R, Bokst
NGB R G, UG & — LMy pH, [,
XA RMATR LB i @ AT L, RIS N
S o LA 50% BF, A B3 Ak BR B TE] 2 FE 30 min
ik, B, AR ER; S 30% 42
HEE, BARAR T REZEUr iR ], (B
JEATSIAAN B i oK, iR 24 R I8 e A DU
B, TEMCARIF T &R B R BAF, oA E T4,

Mg EE L. RP-HPLC 32 [R] B % 11 3k 55 1 v
8 PR RIS (W R, HHI ., BRI R., &
ANBEGR, ELELVT . ECEEGH . ERFR/NEERURN SR R
1 B,) WMEAE, i kg, RWRrk
HERR AT 5, TR 0 o0 B BE AT, et e o it
I 2K

S 3Lk

[ 1] i, BRAB, & %, % [ wmeeasr ms s
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oA, XA xR, B, fRWA,  MKET
(LAREREHERRF AR, LK 75 250101)

TE: B s GCILFIFMERFEE i (B¥MA. &8, 2BH%) RTRRSNEERE. Ak PYEERER
ZM&@E%EX@E’J%VKFH HP-5 EAEF (30 m x0.32 mm x0.32 pum) 3 #AECREE 230 °C, il 8537 B 250 °C
SPRHIS 1, BR O o-URME . BRI . ATEEE . WEATER . G . ST . LR R 239 7E 0. 010 08 ~0.504 0,
0.011 73 ~0.586 5, 0.038 94 ~1.924, 0.021 93 ~1.096, 0.314 2 ~15.71, 0.029 98 ~1.499 0.017 36 ~0.868 0 pg
WHEINSMH R BRI, FHMAERIE (n=6) 48310 98.2% . 98.7% . 98.4% . 99.0% . 99.5% . 98.9% .
98.4% , RSD Z+3I 4 1.1% . 0.75% . 0.84% . 0.69% . 0.39% . 0.48% . 1.2% ., 17 Hitkeh i, {0 8 HLA&M i1 i 45 7
FRSy, A 4 JLMAFS DT 4 B, A VA LRSI RKG T . 868 BFEE A i AR, TSR I .
KR AYIRE R 2Ry GC
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ABSTRACT: AIM To develop a GC method for simultaneously determining the contents of seven constituents in

Lingyang Ganmao Tablets for common cold ( Saigae Tataricae Cornu, Forsythiae Fructus, Lonicerae Japonicae Flos,
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