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7 ZE: BW  CRA HPLC AL RN E TR L A OB MR T IR Wi R AEANS . KB
JEANGY . REFZENEE. ZEARENEE. REN. KFEZEB 11 Ms. A% KA Thermo Syncronis Cis 34 (250 mm X
46mm, 5pum), WEH K-, BEHEE: 0~10 min, 20%ZE; 10~20 min, 20%~40%Z./i%; 20~24 min, 40%Z.J;
24~26 min, 40%~52%Zf%; 26~30 min, 52%Zf%;: 30~31 min, 52%~90%Zf%; 31~35 min, 90%ZA%: 35~40 min,
90%~100%Z.fiE; 40~43 min, 100%ZM5; 43~45 min, 100%~20%ZM5; MK 215 nm, AFRE 1.0 mL/min, #iF
30 C, HEFEE 20 uL. R EBMTE 43 min W RIF, UIENEE. M. BEE. BB ERE. MEMNB. KER., &
. AFREAEE. FEKRENE. K¥EW . KR FR M E 5708 1.4~13.6. 10.0~200.0, 31.5~315.0, 1.0~120.1.
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Simultaneous determination of eleven constituents in Chenxiang Huazhi Pills by
HPLC
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1. School of Pharmacy, China Pharmaceutical University, Nanjing 210009, China
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Abstract: Objective To develop an HPLC method for simultaneous determination of the eleven constituents (agaric-alcohol,
naringin, hesperidin, neohesperidin, honokiol, emodin, magnolol, costunolide, dehydrocostus, chrysophanol, and physcion) in
Chenxiang Huazhi Pills (CHP) by HPLC with gradient elution. Methods The chromatographic separation was performed on an
Thermo Syncronis Cis column (4.6 mm x 250 mm, 5 pm) which was operated at 30 ‘C. The mobile phase was a linear gradient
prepared from water (A) and acetonitrile (B). The linear gradient elution program was programmed as follows: 0—10 min, 20%
acetonitrile; 10—20 min, 20%—40% acetonitrile; 20—24 min, 40% acetonitrile; 24—26 min, 40%—52% acetonitrile; 26—30 min,
52% acetonitrile; 30—31 min, 52%—90% acetonitrile; 31—35 min, 90% acetonitrile; 35—40 min, 90%—100% acetonitrile; 40—43
min, 100% acetonitrile; 43—45 min, 100%—20% acetonitrile. The flow rate was 1 mL/min and the detection wavelength was 215 nm.
Results The analysis permitted very good separation of eleven constituents within 43 min. A good linear relationship between the

peak area and the injection volume was obtained. The ranges of the eleven constituents were 1.4—13.6, 10.0—200.0, 31.5—315.0,
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1.0—120.1, 1.8—50.6, 0.93—10.1, 1.8—30.0, 0.2—40.3, 1.8—18.1, 1.7—25.0, and 0.45—10.70 pg/mL. The average recoveries of
eleven constituents in the samples were in the range of 98.90%—100.87%. The precision RSD of the peak areas of the 11 components
ranged from 0.55%—1.54%; Eleven components had good stability within 30 h, and the concentration RSD of each component ranged
from 0.75% to 1.94%; The repeatability RSD of each component ranged from 0.39% to 1.73%. The content of agaric-alcohol, naringin,
hesperidin, neohesperidin, honokiol, emodin, magnolol, costunolide, dehydrocostus, chrysophanol, and physcion in six batches were
92.0—201.0, 511.5—9 033.0, 5 475.0—12 635.5, 54.5—5 095.5, 192.0—2 137.5, 117.0—391.5, 106.5—1 281.5, 13.0—136.5,
93.5—199.0, 177.0—1 207.0, and 33.5—251.5 pg/g, respectively. Conclusion The method is accurate, rapid and simple with high
sensitivity, precision and repeatability, which has been successfully applied as an effective tool for the multicomponent analysis
of CHP.

Key words: Chenxiang Huazhi Pills; HPLC; agaric-alcohol, naringin; hesperidin; neohesperidin; honokiol; emodin; magnolol;

costunolide; dehydrocostus; chrysophanol; physcion
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JEAN KRE BT 11 AMEARERU S KR K3
fy. KIEZRFEE JEANG . AEFNET . AR EE NS
FEARFTNEE. MR BEE. IR E. UiE
VU EAT E e 7, X E W 4 AN K Al
A2, A3, A4 1f1 6 MK T T 2 br =45
BV, it — DR EZ 2 R AR R TR
1 UESHR
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K, MEESFELZFMAF; KQ-250DE P A s
B IEYeA, RLTEA AR AR Milli-Q
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K#E (LS 110756-200110, i/ % 99%). K
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5 FHEY AR E Aquilaria sinensis (Lour.) Gilg &
AR RRARS, K3 NBEFRHEY) E M K Rheum
palmatum L. B TEARAMZE, FH (D AFE
BHEPI VS Cyperus rotundus L. TR ZE B
b AN KR 22 B P A6 M JE AN Magnolia
officinalis Rehd. et Wils. var. biloba Rehd. et Wils. []
TR B, 3R ChD AZRHEY) PR Curcuma
kwangsiensis S. G. Lee et C. F. Liang ] AR 251
BEl s, 2247 () JyiedeRHE YL B A2
Pharbitis purpurea (L.) Voigt ] TJ& a7 10 il
w, RN ZEEFEREY WL Citrus reticulata
Blanco M HFIE TR R B, AR (k)
NEFFRHEYIVY )RR Citrus aurantium L. AL
B AR TR A R B BRSO 5, REAFRHEYIAR
% Aucklandia lappa Decne. W, H AR
BHEW VY )14 Citrus reticulata Blanco 2 H AR 1R5 A8 Fh
IR R LR, = (D B = RHEY)
=W Sparganium stoloniferum Buch. -Ham. )T
PR KBS K 5, WA N EREY T R HHE D
Amomum villosum Lour. TGRS, @R AN
IRACBRERE (B Clematis manshurica Rupr. FT
B JRZE, TR MR (R Sk RSP L 5 5
Trogopterus xanthipes Milne-Edwards HF 5 2E{H 1)
Hl i RS GO AR SO BRUE Y LS Crataegus
pinnatifida Bge. BTGB SE RS H 5 o
2 FHES%
2.1 A&
2.1 RS EIE o R A RRECT A Y
BE. MHRCER . BifE R, FUEANG . EAND . A
FEAEE. ZEARTNER ISR, 2 B R
AT DURE 0.872 mg/mL. il ZF 0.870 mg/mL -+
RS B2 0.450 mg/mL FEAME 0.945 mg/mL. &
KM 2.20 mg/mL. AREEAEE 1.0 mg/mL. ZEAK
AN EE 0.843 mg/mL [ 5 — s W B i 25V
FEEMRIUORE R B EXEMIESR, I DMSO-
HEE (12 9) TRAHGH A KR 1.057 mg/mL.
18 K HF 1.040 mg/mL FRI0 HE A 8V 59 kG S AR
KiEWy . KiEz FEOo I &, & -2 (e
9) TRE KA KIEE 1.003 mg/mL. K3EEKH
M 1.138 mg/mL FRIX Il 5 25 9o G 3 IR L iR ot
HE GG S OE 2 25 mL S, I R R Bt
FVUEE 7.9 pg/mL. MR H 7.9 pg/mL. #85ZH 9.45
ug/mL. s 4.1 pg/mL. K¥Z 9.14 ng/mL.

HMIEANE 8.6 pg/mL REFJEARE 9.1 pg/mL. £5
KAEWES 7.64 pg/mL JEAME 10.0 ug/mL. K}
9.09 ug/mL. K3 ZK ik 6.91 ng/mL (7R A X
Wik LREWRT 4 CUKFRRAT % .

2.1.2  AEEER S B 100 AL, KEE
FRAE, THESP AR R, BRGNS, I 1 g,
WM E, B 100 mL HEMHEEMA, FEmNF
M50 mL, PROEFE, #EA (ThE 250 W, #0340
kHz) ## 60 min, A=, HHERE, H
RN BRI T B, $R50, 0.45 pum FRALIEIEE
i, BOERAE A A

2.1.3  FIPEXTREVEH& FOTE AT AL T
BRI T 25y A & TR . K3E. JEAb. KRE. M
SE BREZ TR BB B s BRI R
BB HERAE s SR R BRBZ . ARSI 254 I B
PEXTRERE Sl s BRJFEAD . AE 2R 1 B 1 0 B

Hede “2.1.27 BT V5 RS B 0 BRI

22 @iEEH

6354 4 Thermo Syncronis Cig #£ (250 mm X
4.6 mm, 5 um, SN: 0413538N); Vs A/K-Z 0,
BB EEVEL : 0~10 min, 20% 2. & ; 10~20 min, 20%~
40%Z.fE: 20~24 min, 40%ZJfE; 24~26 min,
40%~52%Z05; 26~30 min, 52%Z.JiE; 30~31
min, 52%~90%Z.Jf&; 31~35 min, 90%Z.JiE; 35~
40 min, 90%~100% ZJiF; 40~43 min, 100% ZJfE;
43~45 min, 100%~20% 2 fi5; KA E 1.0
mL/min; AP KA 215 nm; AR 30 C; dtiEE
20 pL.

1 LR il 24 R FTR A 0 B ST,
TR M RS s LR 1. 45 R
11 NS BRI AMET 3 000, 70 E > 1.5,
A BSR4 B A BRI L @ .
23 HLMRRER

% “2.1.07 WUR 7k &0 RS,
i 1 W A3 31 ZR A [ Jo3 VR B TRV 6 0 R i
W, L 20 pL AR, DLERE R Sk B AR AL bR
(X), WEHBUAMALER (V), ZHilbruidhsk, #H4T
SAEENE, A3 EETTRE > A ATE IR Y=60 730
X—9330, r=0.9990, ZtyEH 1.4~13.6 pg/mL;
MR Y=16 562 X—207 27, r=0.999 2, ZPEiEH
10.0~200.0 pg/mL; & ZH Y=17 486 X—516 214,
r=0.999 1, ZMEJEMHE 31.5~315.0 pg/mL; Hits i
H Y=14 630 X—4 492, r=0.999 3, ZktJEH 1.0~
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1-DURTURE  2-Mk s 3B HE 4B EE S-REME 6-KME 7-EAH 8- KFEAN 9-EAARTAN 10-KHE  11-KHE T
l-agaric alcohol  2-naringin  3-hesperidin ~ 4-neohesperidin ~ 5-honokiol ~ 6-emodin  7-magnolol  8-costunolide  9-dehydrocostus lactone

10-chrysophanol 11-physcion

1 REXNRAE ), #ik&m B), RAE. K&, Bfh AE. AL, B, K (O, RAE. X' D), BEK. FF
K. #3£ (E), REtN KEFLMHIAMAER (F) A HPLC

Fig. 1 HPLC chromatograms of reference substances (A), sample (B), blank sample without agarwood, rhubarb, magnolia,
woody, sturdy, tangerine peel, green skin (C) , blank sample without agarwood and rhubarb (D), blank sample without green
skin, tangerine peel, and sturdy (E), blank sample without magnolia and woody (F)

120.1 pg/mL; FEAME Y=102 692 X+80 139, 24 HBEEER
r=0.999 2, Z&MEJEHE 1.8~50.6 pg/mL; KX Y= RN “2.1.17 TR TRA 50 B S 20 uL,

89416 X—5 539, r=0.999 7, Z&MEVUM 0.93~10.1 LA 6 K, METIEINE. MRE. BRI,
ng/mL; JEAME Y=210 555 X+93 175, r=0.999 0,  Fifs . AEFE . KER. EAH . KEEN
LR MEVE ] 1.8~30.0 pg/mL; AREFRNES Y=53 625 B, REAKRENER. KEM . KIEE PRGN T
X+2228, r=0.9993, ZMiEHE 0.2~40.3 pg/mL; RSD 43514 1.07 %+ 1.54%- 0.89%- 0.69%- 0.55%-
FEAAREFENEE Y=50 516 X—34 461, r=0.999 8, 0.63%- 1.53%- 1.07%-+ 0.58%- 1.17%- 0.70%, %
LRPEVEHE 1.8~18.1 pg/mL; KE W Y=117968 X+  BREIUIKEHE BIT.

3474, r=0.999 5, LMETEHE 1.7~25.0 pg/mL; KX 2.5 FREMiXE

R HEE Y=197 878 X—2 027, r=0.999 4, £t s 2 W AR — B VAR (A1-12160805 46D
Y5l 0.45~10.70 ug/mL. 20 pL, 43AI7E 0. 2. 4. 8. 10. 12. 30 h Sy
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M, WASUUEDURE. MR E . RS RCE . BTRs R,
MUY . KIEE. B, RERARE. 28K
FWNEE KM K% 2 H ERIE T ALY RSD 43318
1.26%- 1.16%- 1.72%- 1.14%- 1.27%- 1.47%- 1.41%.
1.62%- 1.94%. 0.75%. 1.73%, FBMHR IR
30 h WAREME R .
2.6 ESMRAE

I3 ARG BEAREE —HEIK (A1-12160805 L) Ff
SRR 6 17, MRIREERE 20 pL, 45 SRR 7 DU RS |
MR BERCER . TR R FEANS . KB
BRI . AREREARE. ZEAREFNE. KEB. K
T E FBET 2301 RSD 205108 1.70%. 0.60%-
0.39%-+ 0.50%- 1.62%- 0.81%- 1.39% 1.69%- 1.09%-
1.73%-. 1.27%, RPARTTEEEMERLT.
2.7 IiAEEERIRLE

HUA — AR (A1-12160805 #tt) £10.5g, ¥
ERE, REMAVIEE. M. B B
PSR FEANS . KIEE . JEAE . AEFRANEE.
FEANRTNEE. KIEMY . K52 H R0 R 5 g 2%
WA TE R “2.1.27 TUN J72:0 45 BUMBE AL s
W, SPATHIRE 6 s RSB REBUINFEHEE 20 pL,
TENBAR B REAL, fE “2.27 Witk T 20 ml ke
BEATIE, THEECR, ERVTUEERE. M.
PSR B FEANG . KIEER . JEAM

KERNEE. LEARENES. KEl. Ko R R
(1T 25 B 23 51 100.08% 100.28%+ 99.11%-
100.80%-. 100.80%. 100.23%-. 99.62%-. 99.91%.
98.90%- 100.42%-. 100.87%, RSD 4374 1.16%-
1.13%- 1.21%- 1.02%- 0.87%- 0.70%- 1.23%- 1.42%.
0.60%- 1.02%- 1.15%.
2.8 HmlE

4Nt 6 #bEMm, 1% “2.1.27 BURN A
il 2 HEal IR, BRI A S s R iR
ST IE 11 MRy, Z5HRIER 1. AR (EZH
FRATFRHE S (AR B ) Bl ixbrdE b i
e AR K B R IX — A o fR AR AT 7 S E
€, BA 9g) FRELLRHER, MM DT 075
mg. ARFFERRK 4 ) KM 6 =i KE R
FEBITEA AT E FARAERE « (ERRLIRZ R
R 1) LU R IR 22 443 (0 52 &5 SR 22 0 e, 1P
Wiy EENR R EZ R R, A EdE—2m
SRR, DR B ARSI S 1) 2 5 T
BESHITTE, RIS B E A S K A
3 e
3.1 TFNERRRIRE

ELAIH T, VIERNBY, [FRH2SiE
Zitt, (REZGHY 2010 FERBGCERRT “UTE” Zitt

#z1 otEiAmP N MNP EEMNELER (X £s,n=5)

Table 1 Quantitative determination of 11 components in six batches of samples (X s, n=5)

FRED B (ugg™)

o
s U VU mE ool B A BRE HH HEF N E
12160805 188.21+4.12 5044.79£7.25 7 355.97£5.80 5245.88+7.18 282.08+6.50 119.14£3.90
16110221 163.18 +:2.80 2915.58+4.12 6329.62+3.98 1 393.50+4.00 950.91+3.85 337.944+4.88
15082721 105.831+0.98 639.334+2.95 12 322.01+7.69 573.00%£2.18 176.894+5.29  294.33%£3.46
003805 112.69£1.40 2421.14%+3.01 8717.46+3.29 1651.48+2.98 747.3413.09 305.51+3.34
005604 141.58+1.22 8 930.36 £3.78 5618.811+3.82 55.94%0.55 431.25+£2.59 356.431+3.62
180907 117.41£3.47 4170.85+1.31 5611.37£1.11 4157.03+1.13 2328.00%=1.21 107.51%3.66

fon BRESE/ (e

JE AN RAEKE N B8 FEARE NG PNl KB HK
12160805 347.9618.59 144.71£3.16 204.58+1.50 171.48%+5.67 32.86%0.18
16110221 907.91+3.94 72.95%+0.77 151.72%3.60 814.47%5.66 175.64+3.41
15082721 92.61%x1.46 12.4740.24 138.78+7.11 525.021+9.25 115.52£3.01
003805 552.22%3.04 121.10%2.31 112.54+1.97 460.09+£3.63 122.10+4.85
005604 381.90%2.67 16.731+0.45 192.90+3.52 1173.56%3.53 240.224+5.49
180907 1371.07%£1.50 57.924+0.42 106.131+0.84 339.201+0.93 69.10£0.60
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PRAE R BB S ENESH, N OGE T SRz
FHANE, (REZGH) 2015 RO “UUR RS
HEEAT T RIEEETE, AR DY B X i 2
PREBEAT T A REWE, W HME TRHE G
K¥E AREF. MR, HESRIERMER 7
BINREEZR . KM KERTEE, KRERNEE.
FERFNEE, MEH. BRE. Bk JEF
ey, F B R I3 73  N JE ANy« AR AN o
DG, ARBFFGEER 11 AMRRIELL Sy, REAHXS 421
b S WA A AL AR MV 1 1 23, T HL 11 %8
HEE 0 B8 I P A Bt BAE D 1R 2 B SRAG A E 1O
2, R BT R AR AR SR A T BRI
3.2 WERMECHIFERATLEG AR

FERC ) R BE (R R B . A8 B 0T R i 5 T
If A LA R B b VR R I R, k6 e 1
DMSO-FEE (1 1 9) [RIVE £ VA 71 AT AR R g A i)
KEEAIK 36 = kA DMSO-H A5 i i, 4
I IEHE-OIE (12 9) BRA TR g veis
g R ERARAE N B € I b 2 I DMSO ¥
FIAGE PR (B D, HEIEATH 11 A
HIE B AT e A B0 ) % E A T R P AR G AN e
TR, 45 R IR A5 A SR B s R Z= A K,
P SR AT BT, HOR AR BGE . FEIE ik
b, XTHEE. ORHEATHE, Son HEERULE
oo JEIEXTRIBGA AL (104 50 A1 100 £5) F4g
HUSTa] (0.5 1. 2h) HIHEEE, ZRaHEIRHIACE
FEFI &, JE$E 50 55 R A S 1 h.
3.3 BiERFHRMNL

XF 11 ANy 38 2 57 B T AR B v R (Ut
NN RO BT T EAMAN, AR BRI
BB, HHA KRR, AT 45
MR, JEFET 215 nm NABEAK, JriEEIRAE
R BN R R BE T R 2K . U T DU
Hedra ODS-2. Thermo Syncronis Cis f1 Waters-Cs
i, &I Thermo Syncronis Cg i F: € 154+ 4
BRI L. HE T HEE-O85 . BERR-7/KEL
LR - /KIS A R S AR AR 5, 45 SRR W] ade H i
B CJE-/KAEJ9imshAH , Be &8k O I RE AT 75 BE
IIRAT RAFIFE L 0, WK, DR B I )& 2
WIS IR R F R (304 35, 40 C) X 11 ANME
YRR B0 B RS, S5 RARWIRh R (I 2D
RS R (g 3), DARAER (g 7) FIRER
Pl (U 8) 7E 30 ‘CHFATLIAFIFELL S0 85, 76304

BETHMZ DB R g EZ. %7 08 f 1.0
mL/min ARAFEST 10 AT RS 15 58 FE 5
M, 2 FARFUREXEFT . FERG . AFEN
fig. REARFENEE. KFEH. KFERFPBR 2 E
MK, HARRNR . PR B, KR
FAE 0.8 mL/min B 73 BIRUREE, WAER 1.0
mL/min EFIR &=,
34 FFENF

RSl BT HRAT 1942 I 5 R 2 b v Y G (Y
BB MY, ZbmdE R A A KB R IX
— ANt T TSRS, e 9 &
KELLRERITAEDT 075 mg, ALK 4 D
]I 6 #Er= i R K3 R A A AT B A it
FE o« X4 AT KB 6 /= fxt b dr k3, 11 4
PO RIEAR) RZIFE—EER, BluE
B R FPAEAN A 27 B s T AR ZE 2 10 £, 1X 0]
Re 5N I ERRIR, DL TEAFRA K
Fo PR E NN R R IE AL R AR, B
AR 1)) T 2 e B w24 ) 77 o = ) A
A SEU NI 22 20 oy R ) i i — A e 1%
PR ERRER — S EE L.

S 3k

[11 &tk Jifeaziien [J]. bR ERE, 19912):
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