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Quantitation of multiple constituents in Zhi-Zi-Da-Huang decoction by RP-HPLC

and its application in the study of chemical components in herb compatibility
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Abstract Nine representative compounds in Zhi-Zi-Da-Huang decoction (ZZDHD) was quantitatively determined
for the first time and their changes in herb compatibility was investigated on the basis of the authors’ previous qual-
itative researches of ZZDHD. Geniposide, naringin, hesperidin and neohesperidin were simultaneously determined by
an HPLC-UV method. While an HPLC-FLD method was applied for the determination of aloe emodin, rhein, emod-
in, chrysophanol and physcion, in order to obtain better sensitivity and accuracy. The final methods were validated
for the accurate determination of the 9 components. The results showed that the dissolution of geniposide, naringin,
hesperidin and neohesperidin was promoted by the compatibility of ZZDHD, that the dissolution of anthraquinones
was increased by the compatibility of Aurantii Fructus and Rhei Radix et Rhizoma, and that the contents of rhein all
increased in ZZDHD and related drug pairs.
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Figure 1
(ZZDHD)
1 : Geniposide; 2: Naringin; 3 : Hesperidin; 4: Neohesperidin; 5: Aloe

HPLC-UV chromatogram of Zhi-Zi-Da-Huang decoction

emodin ;6 ; Rhein ;7 ;: Emodin ;8 ; Chrysophanol ;9 ; Physcion
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Figure 2 Excitation spectrum ( dash line) and fluorescence spectrum
(solid line) of emodin (0.96 pg/mL) and its blank solvent ( metha-
nol-0. 2% HOAc,95:5) ,E /E, =430 nm/525 nm

[, XI5 T AR R BE (/KA L BR R JEE A
MR 0.1% ,0.2% 1% ) RIS sl 2 il 45
PCICIERIFEI . G5 R LI, I SRR FE S
XoF RV PR e WA — R SR, HL 5 B 2 b
T R B WD/ NTIT I o PR Ry 24 95 50 Y TR
FEDS/N , R 5 o+ i s A RS n R PR AR v
T 55 ALY E G5 , OB B K. Ji4h,
R E2 T K AHRR BE ( SRRV BE 43 3 h 0. 05%
0.1% .0.2% 1% ) %t 5 Fh B (35 R BT W B 52
M 5 SRR B R A R B Bk 8] 32 R vk BE 521
HAE 5 Fl g o3 B9 43 25 BE AR AH B pH, 3 #5 T
0.2% Z, % (pH 3. 1) /KA,

TEF 2 5 i) HPLC-FLD &0, ani&l 3 i
AN, RER ORI KRR ORI LR R
FITBE R B 8 (05 5 ~9) , HITE AR, &) T
e = [RIB, BRRAE il (2 5 v B 26 K AP
3 WRZ5HE, Fi 2. 37 TR O il g AR ) T AE
558 B it R ] % B B[] A A A S i 0 IR
fZH 3 A TP B B3 I A
3.2 FiEFER
3.2.1 FAM U237 REATHIA N 6
ZZDHD BE S AL BG4 BR 2. 17 TR (3% S5 4
AT BT, sk O Fh AR Fr Bl o3 1 06 T AR, 353



534 ‘*’ @ F # X # %O Journal of China Pharmaceutical University 44
RSD #4/NF 3% R R MR 4T
C
(I) lIO 2I0 3I0 4I0 (I) ' 1 I0 3I0 I 4I0 0I 1 I0 ' 2I0 ' 3I 0 I 4I0

t/min

t/min

Figure 3 HPLC-FLD chromatograms of mixed standards ( A) ,decoction of ZZDHD (B) and negative sample (C)

5:Aloe emodin ;6 :Rhein;7 : Emodin ;8 : Chrysophanol ;9 ; Physcion

3.2.2 &g Wnl— ZZDHD #f At B 1%
HR“2. 17 TR a3l 254, & 4 Citredst, T 0,4,
8,16,24 h HEFE T, i 5% 9 FIFEAR LS I I AR,
TR RSD B/NF 2. 5% , F WL A TR AE 4 C i
FERETPHCE 24 h HEAFAE

3.2.3  KMEE B2 27 FECH B RAR S

Table 1 Calibration curves of the 9 compounds of ZZDHD

PRUETIR 4% B2, 17 U 35 A5 MR R E 3
FOFEWETA(A) o DA R (A) XA (c,
pg/mL) FEATERAE A, 253 N3 1 s 7E € v
[N O b R 7 v Joi 5k 2 -5 06 T B Bt LA A 4R
PERZR(r>0.999 2),

Compd. Regression equation r Linear range/ ( pg/mL)
Geniposide A=1.606 x 10*c —4. 803 x 10* 0.999 6 9.28-580
Naringin A =8.567 x10%c +7.245 x 10* 0.999 7 20.91-1 307
Hesperidin A=8.751 x10%c +4. 963 x 10* 0.999 2 8.37-523
Neohesperidin A=9.134 x10%¢ +6. 031 x 10* 0.999 7 12.99-812
Aloe emodin A=1.776 x10%¢ - 1. 153 x 10* 0.999 9 0.15-2.32
Rhein A=9.295x10°c +1. 101 x 10* 0.999 8 0. 39-6. 21
Emodin A=6.513 x10°¢ —4.700 x 10° 0.999 9 0.254.05
Chrysophanol A=2.442 x 10°¢C -2. 345 x 10* 0.999 9 0.21-3.39
Physcion A=4.493 x10% +1. 179 x 10° 0.999 7 0. 12-1. 87
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(45 X A AR AR 2 R R S PR R A3
H 1 100% , 4% “2. 37 TR J5 32 43 5 i 75 A3
VT, AR 2. 17 TR o A R HERE 0T T R A
BA B RUMAE [ 3 45 3045 9 s A 9
eI ZE3 7E 98% ~ 105% Z [i], RSD ¥/ F
5% , %W ZZDHD FL 5 %5 9 Fl 48 A5 8 43 1 I 2 TG

3.3 H&mor

Fie 2. 37 WU il £ W A5 (A5 2% S AR 2
TR, FE i TRAL 3L, 43 0 #e BE“ 2. 17 00 3%
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F2 M3 4 TS HIRAM KN 4T &
4 P2 KRR O T b B 1 2 1 DU 45 2R
Fe e RO B it = R o B/ & R 25 M 1 A 2
WEE x 100% . DhA% B 245 41 vp &% 20 53 5 &t Ol 2k
HE A TR (%) = | 29X 84T KRR
HAR RIS 5 — SRR 24 B 7K R R I 8 A
Gy | /PRBRZTA A R PR AR LAY 5 i x 100, 3T
A R AR, AR AR BC A0 45 41 70 i
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Table 2 Contents and content changes of four glycosides in different decoctions (n=2)

Content/% ( change , % )

Decoction

Geniposide Naringin Hesperidin Neohesperidin
77 4.06
78 7. 66 1.74 3.98
ZZDHD 4.55( 112.00) 8.53( 111.36) 1.96( 112.64) 4.91( 123.37)
77-DH 2.94( 27.71)
77-78 3.73( ] 8.10) 9.33( 121.80) 1.20( | 31.03) 2.64( ]33.67)
77-DDC 4.01( [ 1.13)
7S-DH 7.77( 11.44) 1.72( [ 1.15) 3.46( 1 13.07)

77.:Decoction of Gardeniae Fructus ( Zhi-Zi) ;ZS : Decoction of Aurantii Fructus Immaturus ( Zhi-Shi) ;ZZ-DH ;:Decoction of ( Zhi-Zi) and Rhei Radix
et Rhizoma ( Da-Huang) ;Z7-7S ; Decoction of ( Zhi-Zi) and ( Zhi-Shi) ;ZZ-DDC ; Decoction of ( Zhi-Zi) and Sojae Semen Praeparatum ( Dan-Dou-
Chi) ;ZS-DH : Decoction of ( Zhi-Shi) and ( Da-Huang)

Table 3 Contents and content changes of five anthraquinones in different decoctions (n =2)

Content/% ( change ,% )

Decoction -
Aloe emodin

Rhein

Emodin

Chrysophanol

Physcion

DH 0. 090

0.43

0.29

0.23

0. 085

ZZDHD 0.076( | 15.56) 0.57( 132.56) 0.094( | 67.59) 0.14( ] 39.13) 0.051( | 40.00)
77-DH 0.099( 110.00) 0.53( 123.26) 0.22( |24.14) 0.14( ] 39.13) 0.054( | 36.47)
7S-DH 0.12( 133.33) 0.66( 153.49) 0.31( 16.90) 0.23( 1 0.00) 0.095( 111.76)
DH : Decoction of ( Da-Huang)
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