5520 %45 3 10 FEXRAFFERE Vol. 29,No. 3
202342 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2023

2 M4 5 By v P v AR O ¥ 5 BT R85 ¥R 10 22 S 1 o0 A

FHAMA NFR, EHFF, KA, BEEg'? RAEEY, FH
(1. "EBYEHRFRE FHHFRA, R 100700; 2. THFEH KF B2, &9 330004;
3. A A AL L IRy A RG], db 100102 4. PR TFEAFR PH TR P, LT 100700)

(FZE] B LULE AR AR & 5 A8 OS5 B0 B S8R R R 24 05 by v i R O vk 5 BRI ik
14 22 S, Sy iz 2 A2 5 B SEAERE i 4 B S R T R AR S % . TR 1 IR IR S R )T T B2 ) B (BB 97 LA 24 i 2y
2 P ) 12 10 R O TR 0 X b 8 BEAT B RIS AR o OB BE 15 T 488 m b 0 SE A i Hh A 220 3 k61T o8 280
3 1 (HPLC) P05 A it o ) A 90 (R 1 /0N BB L 8 9 A B L AR 22 AL 80) 7 fk % FCAE S0 3%, 45 3 11 B R R AT 5 83 3 Fl

10~35 min, 8%A ; 35~45 min, 8%~12%A ; 45~75 min, 12%~17%A ; 75~105 min, 17%~35%A ; 105~110 min, 35%~100%A ; 110~
112 min, 100%~5%A ; 112~122 min, 5%A) , &% < 230 nm. £ R AWK RIEVIER F L ITRER, Y H 7P 2 S =
e T HUAR R 1k BT B B ) I8 480 15 13 3 AR WIS 43 1 o B 3 LA BAR B vk g e o 3 I AR O 1 I T A R
it 1) i S0 PR % 00 1 e 30 1 AR — 30, DETAE M 13 4> A e, I8 0A H R IR /DN SR 6 T 8 AL L K 22 B 3 A4S A e 5 {EL ik 3 iy
T T ) 5 o 10 9 ST e A I R AR X 048 TR 22 S K, B R AN R RIS T 6 B B0 h 2 B0 o R IOBOR AR 25 S o Ut
Hb 3 B0 R Ty 1 i R A Y LR R A AE 22 e, DA (OB 5 KR ) IC O T BRI B R O B . SR AR AT
D5 1k SRR S W B B R R BB A A RO R R B ik R T % 4 S 4 B A ) S A B R a5
Ak, dUGE o P Ak A AT & T R i R A T2

(KRR KT, B, Ak, W, 20, LG =80 &% % (HPLC) 48 20 3%

[FES2ES] R22;R28;R94;0657 [XHkFRIREB] A [XEHS] 1005-9903(2023)03-0152-08

[doi] 10.13422/j.cnki.syfjx.20220649 [Hgom AR B E] AR U hitp : //www.syfjxzz.com B§, http : //cnki.net

[P 4% H AR 3E]  https:/kns.cnki.net/kems/detail/11.3495.R.20220616.1426.004 . html

(M4 HAR B #I]  2022-06-17 11:49:52

Analysis on Difference Between Ancient Decocting Methods and

Modern Decocting Methods of Yihuangtang

WU Yangiu'?, LIU Yuling', WANG Xiuqing'?®, LIN Longfei', YANG Anhui'?,
ZHOU Yingying™*, LI Hui"*
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China;
3. China Resources Double-crane Pharmaceutical Co. Ltd. , Beijing 100102, China;
4. National Resource Center for Chinese Materia Medica,

China Academy of Chinese Medical Sciences, Beijing 100700, China)

[Abstract] Objective: To explore the differences between the ancient decocting methods and modern

decocting method of Yihuangtang by taking the dry extract rate, the content of active ingredients and the
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fingerprint information as indicators, so as to provide reference for the preparation of benchmark samples and the
development of compound preparations of this famous classical formula. Method: According to the three
decocting methods recorded in Paozhi Dafa and Jianming Yigou and Management Specifications of Traditional
Chinese Medicine Decoction Chambers in Medical Institutions, the Yihuangtang was decocted respectively. The
polysaccharide content in the samples was determined by ultraviolet spectrophotometer (UV) at 488 nm, and the
contents of alkaloids (berberine hydrochloride, phellodendrine chloride and magnoflorine) in the samples and
their fingerprint profiles were determined by high performance liquid chromatography (HPLC) , and the dry
extract rate was combined to compare the differences of the three decocting methods of Yihuangtang. Among
them, the fingerprint was gradient eluted with acetonitrile (A) -0.1% phosphoric acid aqueous solution (B) as
mobile phase (0-10 min, 5%-8%A; 10-35 min, 8%A; 35-45 min, 8%-12% A; 45-75 min, 12%-17%A;
75-105 min, 17%-35%A; 105-110 min, 35%-100%A; 110-112 min, 100%-5%A; 112-122 min, 5%A), and
the detection wavelength was 230 nm. Result: When the decoction was carried out according to the method
described in Paozhi Dafa, the content of polysaccharides was higher than that of the modern decocting method
and the method described in Jianming Yigou. However, the contents of berberine hydrochloride, phellodendrine
chloride and magnoflorine were the highest in the modern decocting method. Meanwhile, the number of peaks in
fingerprint of the samples prepared by the three decocting methods was basically the same, and 13 common
peaks were matched, and the three common peaks of berberine hydrochloride, phellodendrine chloride and
magnoflorine were identified. However, the relative peak areas of the common peaks in the fingerprint of the
samples prepared by the three decocting methods varied greatly, suggesting that there were differences in the
extracting effects of different decocting methods. In addition, there were also differences in the dry extract rate
among the three decocting methods of Yihuangtang, and the highest value was obtained by decocting the samples
according to the method recorded in Paozhi Dafa. Conclusion: Decocting method can affect the dry extract
rate, fingerprint information and active ingredient content of Yihuangtang, among which the modern decocting
method is conducive to the extraction of alkaloids and the preparation transformation of this famous classical
formula, and it is recommended to determine its preparation process by optimizing the modern decocting method.
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decocting methods; dry extract rate;

polysaccharides; alkaloids; high performance liquid chromatography (HPLC) fingerprint
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Table 2 Determination of alkaloids in Yihuangtang by different

decocting methods (X+s,n=2) mg
R Tk RER/NEERL  EhER AR R 2 TE6R
PACRIE T ik 67.74+0.34  11.99+0.05  2.35+0.01
(B BES)IC BRI 56.3420.15  10.5240.18  1.65+0.04
G HRIEYICHITIE  54.79£0.05  10.3040.02  1.73+0.00
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Fig. 1 Wavelength investigation of HPLC fingerprint of

Yihuangtang
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IF, S B BRI 28 5 v B il 25 A it b 228 A 0 1Y
U T FRAR K

L. A 2K Aol s " ).JJLA
| A I - 1y ,LJ.LB
I A | W1 A, ;_»LL_C
(; 1'0 2'0 3I0 4'0 5'0 6'0 7I0 8‘0 9'0 1(')0 11I0 12I0
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T AR BT B3O IC #0776 5 BLCOR 5 R i) Iic #0073 AT

Ik
B2 TRMETEHSHSEFH HPLCIELIE
Fig. 2 HPLC fingerprint of Yihuangtang prepared by different

decocting methods

2.4.8 FROEIE W E S S SR IN K 3R
D5 W B 5 B PR A HPLC g S AR 25 (8
T 8 20 R AR LR T R AR (2012 W), 54T 2 45
K IE , DA AR B2 T 12 il 4% A i (9 HPLC &3
b2 IS SR 2 805 | B 982 0.1 min, UL
B3R 3, S5 ILUCHED 134 47 0%, &5 08 i S5 0
HE 46 230 (133 1 AF AL BE 247>0.99 , U8 W] 3 R B2 77 1k BT
il £ FE i 13 A A e B RAE A AR P . R
Sof HE Al e X i HEAT 1R N, 45 SR DU IE T 3 A e D

W 7 Sy 1 TR B RALRL U 8 hy AR 22 AE TR (I 13 O R R /)N
BEn, WL 4.

13(S)

23 436 7 8)ho N
L P G )
S1

6 1I0 2I0 3I0 4I0 5I0 6I0 7I0 8I0 9I0 160 liO 12IO
t/min
TE o S LT BE 3 ) i0 880 6 5 S2. (M 4 Kk )it 88 1% 5 83, BUAR
P 7 v s RO AR SRS (F2 3 1))
B3 SEFIWMAMEAFEHERYHPLCIELIL
Fig. 3 HPLC fingerprint of Yihuangtang prepared by three

decocting methods

x3 ZEAIHAERFEERNESEEEMNE
Table 3  Similarities of fingerprint of Yihuangtang prepared by

three decocting methods

FE S1 S2 S3 R
S1 1.000 0.996 1.000 1.000
S2 0.996 1.000 0.995 0.998
S3 1.000 0.995 1.000 0.999
R 1.000 0.998 0.999 1.000

ERIR/NBEBR,
ERER G MR
| RELER
J t M s3
y I M 82
I_Ll i Ak | SIS Al - M R
A S1

0 10 20 30 40 S0 60 70 80 90 100 110 120
t/min
TE:S1.%5 [ R s R. 50 8537 3 0 B 7 T B 100 ) B 8 S0 1R i
S2. kiR /NBER X AR 5 S3. Eh R B AR B K 22 2B B A X IR
El4 S Hi7ZHPLCIEGUEM BILIEIEIA

Fig. 4 Identification of chromatographic peak in HPLC

fingerprint of Yihuangtang

2.4.9  HHX PR BA B JE) B A G 0 TR o Y DAUE 13
h 2 W (S) I8 5 87 3 FhRLE vk ke S rh It
gy KR X B S [) R AR ) 0 T AR, DL 4. BEOR &
PR A5 AT U A X AR B R TE] Y RSD 349<2.0%, 3% B 4%
A W AT R S AP . FE S AR AE 2 R TR R,
P AR R & 5 i 5 O & Rk ) ic #8007 e ke a1
AF X e T AR, 2 3 BAR BT Ty T o 1 R R A
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T AR R R A s e AR BRI ik 5 e (T
P2 3% ) iC 2k 7 vk FE S 0 R X 0 1 AR, & B ERAR
J7 35 F R B B ) 10 #8007 12 5 b s (T B B )i
BT 5 O 5 L DI 3T T i B4 A X 0 1 R
R 1~4.6~T.9 12 5 €8 3% 04 11 A X e 1T AR A7 7 388
K226, R W 2 F oty R 2 07 12 0 48 JBOSOCR IR A A

R4 SEFITMMEAT ER R HLHER B R E K E 48 mE R

Table 4 Relative retention times and relative peak areas of common peaks in Yihuangtang prepared by three decocting methods

ZESt o LRE NS B 3R RUE T AR SU R

rh A 0 1~12 A X e T AR RSD 43 Oy 24.4%
27.0% . 14.6%.31.2% . 6.9% .26.7% . 11.3% . 28.6% .
25.8%.7.7% . 14.7% . 13.7%, 1 1 12 /4> H: 75 1 (%) 41
Xof W TG AR I B K, 3 WY I VR R O 2 A
A RIS, AR AT 8 T v 0y R BUBUR b

D R T I 1 I 2 I3 I 4 I 5 I 6 I 7 I 8 o Wg10 g1l 12
AR OR BRI E] BRAR ATy vk 0.041 0.058 0.120 0.284 0.332 0356 0.465 0.531 0.567 0.579 0.609 0.664
(FRIMIEES)IC# 7 0.041 0.058  0.120  0.283  0.331  0.354  0.463 0.529 0.567 0.578 0.608 0.663

G KIENVCE T 0.041 0.058  0.121 0285 0332 0356  0.464 0530 0.567 0.579 0.609 0.663

AF X W T AR IAR AL & Ty vk 0.018 0.028 0.039 0.026 0.052 0.019 0.076 0.045 0.252 0.063 0.010 0.023
(B BESCE L 0.028  0.023  0.030  0.028 0.046 0.017 0.079 0.027 0.245 0.054 0.008 0.021

(B RiEYiIc# T 0.020 0.016  0.039  0.015 0.047 0.011 0.064 0.029 0.152 0.057 0.008 0.017

2.5 HERNE B2 F A EBOR 10 mL, &
TeTHRBEEMZEKINY 2 T/5F T 105 °C T
3h, B RS R 30 min, OE A BB E R T
BHER, RS, AR KRR KB IS T
2 T A R T R R I R T R AR R A T
AT I B2 38 ) ic 28 vk il A A ol 1, ELIAR R &y
T T A5 R A R R T e IR D R ) il B
D5 1 i 45 R i 1 B A W) R 5 VR 23 R g ¥
)

x5 SEHAIHAERAEEROHETERE

Table 5 Dry extract rates of Yihuangtang samples prepared by

three decocting methods

B T e TERg HER% TIE%
AR Tr ik 1 9.00 9.21 9.12
2 8.84 9.03
M 5 R yic o0y i 1 14.26 14.58 14.57
2 14.23 14.56
(T R B ) ic 407 i 1 7.00 7.15 7.29
2 7.25 7.42
A ¥ 97.79 g
3 it
WML HEG RN K HR M E
5~ 5 R 25 L AL A8, A2 18003 52 2% L R AN W) 7 ik
B8 AT BB 23 52 W 52 07 v AT R0 o3 & B, 5 T 5 e

Wi R 97 5%, £ 705 BI85k 1) 5 B8 0 2 M 44 07 1 T 2

BAREZ L AP5E4 a2 EN) , 2 R(E

T AL Hh 24 [ 24 % A BALYE ) e 5 B0 BT AL AR

DEGESE SRl N PSRRI
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PR B 837 ) 3 Bl B8 T ik AT FUEIE O A5 OR A
B 5 v i ) BRAR B T ok R R M B A )l A
I3, ELAR W B BT A A T A 2 BRAE AR T
TR IIRYT T A I HLIR S R an
PR iR BT S A SR O AR SO Y e I AR R
A7 O 220 4R BORE 0 RS 58 T (M R Rk ) iR 3
4 B 7 i ARUBRAX B 38 07 vk B 3 Tl A 7= S B
s 00, b 25 2 07 HoA 2800y 2288 a3 b [ 4 Y
R ZR G % 8 R SRR ik T RE G T
by B R o

Xt o B 3 0 B T IR ) 22 SRk AT e B )R K
B, Z D5 LAl gy 2SO R 25, kb O v o R A
K, HE & TR S 0 by R o, BRI ] SR T
CERVR 2 INTE R/ )Y S I C T N
BT ¥ B AR b T 2R R R R e
A% 07 1 U 5 1 245 Wy Wi R 4R B0 (R B 2 A1
[ A B ) ¥4 ik B2, T A — s R b 10 D I [
AR TR B B BRI A e AR
S AR s, BRI AL T 2 Bl LR
J7 o M A I R AT RE 23 5 0 AR ) A 2 RN
O3 i BRI ()R S0 A W DS o) T fE 2
TR B IA 5 T R I I A e 3L AT RE A T B I
RFEGF I BL 2 o DR I B X ) BV 3 i R O ik

ok 7 0 I B[] AR A5 R e [ R B AT A T2
LA, I it — 0 B G2 A e A R

£ L3 AW 5 LA 0 5 25 v R i 01 Joi o
AR—EC E bR, IR A RO i R SR
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