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Abstract: Objective To elucidate the key quality attributes of the benchmark samples of Sanhua Decoction (=4ti%), establish its
characteristic chromatogram and determine the content of index components, including nodakenin, naringin, neohesperidin, five free
anthraquinones, and magnolol and honokiol. The study explores the rules for the transfer of the Sanhua Decoction herbal pieces -
benchmark sample, laying a material foundation for the later evaluation of Sanhua Decoction formulations. Methods Through
literature research, 15 batches of Sanhua Decoction reference samples were prepared. UPLC was used to establish a characteristic
profile and calculate the similarity, and the common peaks were identified. The transfer analysis of the reference sample was conducted
through the content determination of the index components and the transfer rate of the dry paste. Results The similarity of the 15
batches of Sanhua Decoction benchmark sample established was greater than 0.98, and the characteristic profiles were similar, with 26
common characteristic peaks identified, including five from Houpo (Magnoliae Officinalis Cortex), six from Zhishi (Aurantii Fructus

Immaturus), five from Qianghuo (Notopterygii Rhizoma et Radix), and 10 from Dahuang (Rhei Radix et Rhizoma). The average transfer
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rates of the index components nodakenin, naringenin, neohesperidin, honokiol and magnolol, and total free anthraquinones from the
decoction to the reference sample were (28.08 £ 5.28)%, (45.07 £ 5.35)%, (41.03 + 4.91)%, (3.32 + 0.92)%, and (16.54 + 3.57)%,

respectively. The transfer rate of the whole formula dry paste ranged from 64.43% to 76.39%. Conclusion

This study

comprehensively investigated the transfer of the Sanhua Decoction benchmark samples using a characteristic chromatogram combined

with content determination and dry paste rate evaluation, providing a scientific basis for the quality control and subsequent formulation

development of Sanhua Decoction.

Key words: classic prescriptions; Sanhua Decoction; benchmark sample; quality value transmitting; syringin; nodakenin; narirutin;
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Table 1 Source information of Sanhua Decoction herbal pieces
Wh o #t5 KF Wh 5 KR
R DY)IBTHE 22022201~22022203 B 25 R AZ AL A BRA R | EAN DY )1 #RTHE 22022001 245 SR AT T AL 2 A PR A A
POJIH e 2012070 R ¥ 24 ) 2 A TR A ) mg 1| 2203026-1 R 25 1 25 PR A A
IO 1% 220102~220105 T3k B2 A PR W PONFEE 220102~220108  JA[AL S 2 Ml AR 15 PR 24 =]
HAALE 200701 AL Z A R A 7] W 2201153 TR AR R A R A
HifBEEE 2112063 TR CH AR ARAH PUJIZRFH 220501~220505 22 [ i {24l A5 PR A ]
Py 211001~211005 AL EHRFEAWARAR  |[FASE #irEakH 21052101 245 SR AT S AL 2 A PR A A
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B 220101~220108 bz ERTF A ARA
#z2 ZWiAkENAEE
Table 2 Random combination table of Sanhua Decoction
5 K JEh JEAb A s K BE S EAY BsE [#lS KiE BE EAY s
S1 2012070 Z-2012049-3 22022001 2109231|S6 2112063 220104 220104 220302 | S11 211002 220107 220504 2007054
S2 2112063 220101 220102 2007049 S7 211001 220106 220105 2007052 | S12 2112063 2201181 220502 2007049
S3 22022201 220103 220103 2007050 S8 211003 2201181 220106 21052101| S13 220104 220105 220107 2007053
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Fig. 1 UPLC chromatogram (A) and comparator chromatogram (B) of substance benchmarks in Sanhua Decoction
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Fig. 2 Characteristic chromatogram of substance benchmarks in 15 batches of Sanhua Decoction
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Fig. 3 UPLC chromatogram of Sanhua Decoction benchmark samples and single herbal pieces
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Fig. 4 UPLC chromatogram of Sanhua Decoction benchmark samples and negative sample
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2.4.1 @iEE;

(D R FEIEW T ARG CRAERT
BAEE . MR BT ) UPLC @ il 21t
Acquity UPLC® BEH Ci3 (100 mm X 2.1 mm, 1.7 pm)
O RER  FENAH A Z55-0.1% P B /K T, 6 FE Ve i«
0~10min, 10%~17%Z.i5; 10~28 min, 17%~26%
OB AR E 02 mL/min; BERERFR 2 uL: KR

®3 ZHIAREHRSRARR A PEHEEEERELE
Table 3 Peak area ratio of characteristic peaks between Sanhua Decoction benchmarks sample and each herbal pieces
s I T F/(mAU - min) A U T A . U i #2/(mAU min) AR U TI AR
K MBS B EAN AR BRORUOR FEAERE K¥E B JBiE AL FEAERES BORICR FEAERE S

47921 44041 0.66 0.70 14 124603 101930 0.35 0.35

2 57853 49374 0.80 0.79 15 352801 292 048 1.00 1.00
3 60 159 51264 0.07 0.06 16 24562 22391 0.07 0.08
4 51247 39775 0.71 0.64 17 38158 30 025 0.11 0.10
5 76 155 37189 0.44 0.22 18 51285 47287 0.15 0.16
6 160598 149913 0.46 0.51 19 132 581 119 118 0.77 0.70
7 52148 39902 0.15 0.14 20 18597 13258 0.11 0.08
8 40 139 35830 0.04 0.04 21 32145 21628 0.09 0.06
9 172133 169 182 1.00 1.00 22 72591 62600 1.00 1.00
10 60 487 58 704 0.07 0.07 23 30998 30 111 0.18 0.17
11 845 611 757353 0.94 0.90 24 41594 22278 0.57 0.36
12 30 157 29291 0.03 0.03 25 41257 37225 0.12 0.13
13 895618 845386 1.00 1.00 26 9017 5665 0.03 0.02
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| I 10

1l
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2% M AR E 0.2 mL/min; BEFEAFR 2 uL;
FEIR 35 C; B B (PRI AR, KR, K
TR KEM . KERFED KK 254nm, &
£ 0o B O I LR 5-A, FEUHERE S LK 5-B; AR
K JERNERG % K 295 nm, TR AR (1 P
LK 5-A, FEHERE S LK 5-B.
2.4.2 A FEAERE S S R R A R £
(1) FACHTHAER . MBS Fris BT : [H“2.2.27
T TS i) ) 2% pt ke VAR

B 2
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I-EAERTIIH 2-ME 3BT 4B REER SRR 6- KWK 7-MEAE 8B4 9- KM 10- A3 Tt

1-nodakenin 2-naringenin 3-neohesperidin 4-aloe rhodopsin  5-rhein  6-emodin 7-honokiol 8-magnolol 9-chrysophanic acid 10-physcion
5 REMES A) MR EHRIERERS B) RENEGIEE

Fig. 5 Chromatogram for content determination of mixed control sample (A) and reference standard components of Sanhua

Decoction (B)

(2) TR B R MEANG . EANG . MR
U AERE 2 25 mL, B0k, I =5H
FEPRE 3 K, R 20 mL, &I =S P Em, 7%
T BB INE R P RA R, HE S mL BT,
HEERZIRE, #85, #E, 022 um JEHEE, BIFG
BT TE R
2.4.3  FABRYCT S RN E W A

(1) FRSEZ: BURFAARL 0.1 g, KERE, &

R, %A HEE 30 mL, FRE R,
BB 1.5h, B4, FRRERE, HHEANE R
P, B4, fE, 1022 um JEE, BIf5.

(2) FEih: BURA M ARZ 0.1g, RERE, 7
AEAF RZEHERIES, HEE 20 mL, HEHE A
20 min, G4, FRRETE, FHEEANE KRR
&, #®4, 022 um g, HIf5.

(3) K. JEAb: SR fEHR S A i %
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ZE (REZH) 2020 FHR.

244 FIRSERIGHI S  BCERTERTEAE A
W EERTER . KRR, KEE. KHm.
KEZHBE FEFNE . JEANE X SR, %
FROE, WEEEME, SIS ERED Ay 248.01,
908.02. 992.01. 68.42. 86.01. 64.41. 74.80. 32.41.
204.01. 156.80 pg/mL [ 55X} FE ot VAL o

245 ZMERAREE  BURFEBREIKEE RTEARTE L
SRR, R “2.4.17 TUT (3 S A HERE
5E » LA IR BEAMASER (X0, IETIFUA A AR (D),
2t A I TSR IR R, SRR 4 o,

SRR ERHE R KR, KR, Kl

Kz K. FIEANG . AN, SKAERTEAE . Ml
BH PTG B AE A B LR TEVE B 2RI R AR R A

x4 ERMESSEBNEREFEE

Table 4 Methodological investigation of determining of content of index components

. ST . oA U RIENEEN RSD/% SES

(ng-mL™1) WEE et mEEM FURE%
FERER Y=20164.20 X+17 69443  0.999 8 3.42~41.05 0.87 1.26 2.41 98.87
PN Y=15693.08 X—3 012.60 0.999 4 4.30~51.65 0.99 2.02 2.19 99.21
NE Y=13950.01 X+4 173.82 0.999 7 3.22~38.35 1.01 1.55 1.95 100.11
N Y=19786.04 X+21799.62  0.999 6 3.74~44.88 0.97 0.98 2.56 97.88
KB 7 PRk Y=4181.04 X+1 140.63 0.999 2 1.62~19.45 1.14 1.25 2.47 99.87
FEFN Y=921832 X+116093.11  0.999 6 5.23~204.01 1.35 1.85 2.09 100.09
JE My Y=2407.83 X—14 643.00 0.999 8 2.72~156.80 1.95 1.22 1.62 100.15
IR Y=2514.22 X—6196.01 0.999 9 9.31~248.01 1.12 1.31 1.84 98.64
il Bz Y=1937.93 X—4 861.11 0.9991  181.60~908.02 1.08 2.13 2.68 98.98
e R Y=1739.41 X—13 096.02 0.9994  173.64~661.34 0.79 1.86 1.92 101.22

24.6 FEEEHE O WFE AR Z WSS 2.4.9 INFERNICERELE RSB CIAIFE bR

(S1), 2 “2.4.27 T J7 70 &AL S 1 64
% “2.4.17 TUNEIEKME, ESHFE 6 I, FEKR
R, KR, K¥R. KEm. KiERFEE.
JEANEY . JEANTY. RAERTEITER . MR B T
TR FR ) RSD {521/ T 1.95%, RSD L% 4, &
A R 5 R

247 HEEMWFEH WEM A GG EER S, %
“2427 BURNJTEPATHIE 6 bl s, 1%
“2.4.17 TR BRI RERTI, I RIE R K
fR. KR3EER. KB KERHE. FEND. B
Y. ERACHTEHE . M. B R E A B
RSD 1H#4/NT 2.68%, RSD W3 4, FHZTIEK
HEMRLT.

248 FREMEFELE  HUE =4 im B R
(S1), ZH8 “2.4.27 T F 773 &AL S 1 64
% “2.4.17 WUN G4, AERIFEE 0. 24 4.
8. 12, 18, 24 h HHATME, FERTE. KK,
K KW KRR FEAS . JEFNG .
SAEHTEAE Ml R E S B R P e T AR ) RSD L
4, ZERFPUEKRIERAE 24 h WEE .

SRR (SO L6y, HRliecm
JREWRIEI 80%. 100%H1 120% I AR &, 5%
“2.4.27 WU 775 & AR R VA, e A S - F
PR, VPRI RIS, S5 R 4 FoR,
FEREZR. KER. KR, Kk, KEEF
fok. FUEANG . JEAND . SRAERTEATE . MR B
P& B 0 ~F- I EE [l R I 7E 95%~105%, RSD 1
INT3.0%, RETTIEMETE R I4F.
2410 FERME B AREIEERE S (ST~S15)
AEBRIRZG M, o> G IR “2.4.27 “2.4.37 TR
LR AR AT, X “2.4.17 TR B
BEREHT, T = AR FE AR SR BRI H R AR
25 ZWiARE-BEHRPIEIRE TR RER

P IR A ST B =A% O - B HERE i A FE b
PaNinL s 2

HRR=wWw
w N EHERE B PR RRIE R 5 B, WO TR RR A RS
i

£ 5. 6 Z55B a5, 15 =4k REuErE S
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Table5 Content and transfer rate of nodakenin, naringenin and neohesperidin in Sanhua Decoction herbal pieces-benchmark

samples
P L L L — LY BB L
B IEMERER, WO IEAERER, W IEMERER,
S1 2.34 0.68 28.87 7.41 3.60 48.66 5.31 2.20 41.42
S2 2.01 0.67 33.12 6.96 3.72 53.44 5.23 2.21 42.37
S3 3.10 0.72 23.13 6.78 3.77 55.63 5.14 247 48.01
S4 2.36 0.71 30.06 7.95 3.60 45.25 7.13 3.31 46.38
S5 0.95 0.39 40.64 8.10 3.73 46.10 5.40 2.45 45.32
S6 2.08 0.59 28.26 7.83 3.58 45.79 7.23 3.10 42.85
S7 2.61 0.66 25.33 6.57 3.04 46.24 8.64 3.88 44.90
S8 0.98 0.39 39.57 7.83 3.06 39.14 7.05 2.72 38.50
S9 1.95 0.65 33.15 8.22 3.73 45.36 5.40 2.51 46.50
S10  1.22 0.39 32.14 6.24 3.01 48.29 5.38 1.95 36.28
S11 222 0.60 26.83 8.05 3.12 38.71 5.36 2.13 39.68
S12 241 0.63 26.31 7.44 2.70 36.29 8.74 3.46 39.60
S13  1.86 0.55 29.45 7.38 2.88 39.01 5.30 1.72 32.40
S14  2.68 0.63 23.68 6.37 2.76 43.29 5.28 1.69 31.99
S15  3.04 0.69 22.73 7.41 3.32 44.88 5.32 2.09 39.29
Y 2.12 0.60 28.08 7.37 3.31 45.07 6.13 2.53 41.03

JEE 0.95~3.10 0.39~0.72 22.73~40.64 6.24~822 2.70~3.77 36.29~~55.63 5.14~8.74 1.69~3.88 31.99~48.01
®6 ZWARA-BEEFRPHESER. MEAMSBSENISIEREBE

Table 6 Free total anthraquinone, magnolol and honokiol content and transfer rate in Sanhua Decoction herbal pieces-

benchmark samples

- AN + JEANG % FeRE 3/ Ui B A R % FERE %/ - FERNE + AN % FeAp R/ e B % e/
Y BAMEREAR % UOT FHMEREN % W RERER % R EEMEREE %
SI  6.64 0.17 249 191 028 1453 |S10 3.39 0.13 3.94 055 012 2131
S2 598 0.14 229 096 0.7 1722 |SI11 6.63 0.13 197 098 015 1525
S3  6.53 0.17 258 052 011 21.82 |SI12 3.52 0.17 478 194 026  13.48
S4 324 0.14 428 1.85 024 1294 |S13 6.54 0.26 402 191 025 1332
S5 5.75 0.15 254 192 020 1029 |S14 659 0.24 361  0.61 010  16.00
S6  5.69 0.12 213 189 025 1310 |S15 4.17 0.14 330 058 013 2178
S7  6.62 0.32 483 052 011 2036 [¥H 5.20 0.17 332 116 019 1654
S8 334 0.13 377 065 0.2 1923 [JEH 3.24~ 0.11~ 197~ 052~ 0.10~ 10.29~
S9 3.4l 0.1 331 054 009 1741 6.64 0.32 483 194 028  21.82

Febr o SRAC AT W R B 0.39%~0.72%, - BFAN (16.54+3.57) %.

PR N (28.08+5.28) %; MIEHRESHE 2.6 HERIINE

2.70%~3.77%, “FIJHFEEF (45.07£5.17) %; & “2.17 TUR & 7204 15 IEHERE 7
BB B R BUE 1.69%~3.88%, I3y W, REII S0 mL T2 KM, KigzZET, BT
(41.0314.75) %; S5 EAH SRESEE TR 448hE, ETHRSTREERE, e,
0.11%~0.32%, “FIEHEBEFEA (3.324£0.92) %; TFEA R SR Az SR B R

KBV 9 A TR 5T 70 28LE 0.10%~0.28%, P33 %% WA =mVIMy
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Horbom FoRTHRE, MFBERRARE, v ARERDEART,
V ARE IR S

I 15 HExS Rt S R ARSE L BTE . R
FRERBRII R, 4% “2.17 TR T3 %452 4 Rzl
WRYCFT KRR, $aI8 _EaR i & 7%, 493 2 R
HER, WERGRNE 7. 2477381 120, W)
IS HER=REHEEX25% LB BFEX
25%+ I H B2 X 25% + JEAN H R X 25%, o
PSS (44.61%£3.01%), JEAMOHE 2
BRAL (13.6120.67) %, #FHRETT FHEREN
64.43%~76.22%, HIRFFEER £10%.

*8 ZWARENREBREERR
Table 8 Paste yield rate and transfer rate of Sanhua
Decoction benchmark samples
HE /% R/

Kim Bk S8 B4 &77EIRE LhME %
S1  30.67 44.80 29.05 14.33 29.71 20.16 67.85
S2  33.27 43.87 31.67 12.88 30.42 21.15  69.52
S3  35.35 47.77 24.77 12.98 30.22 19.47 64.43
S4  41.85 45.26 33.47 14.55 33.78 23.12 68.44
S5 39.22 41.28 26.35 12.53 29.85 20.48 68.62

Ff it

S6  38.67 42.65 27.65 13.97 30.74 2244  73.01
S7  34.65 40.01 28.64 13.97  29.32 19.76  67.40
S8  35.11 46.32 30.77 14.08 31.57 21.66  68.61
S9  40.16 42.35 26.89 12.88 30.57 2330 76.22
S10 42.16 49.21 25.01 13.60 32.50 22.60 69.55
S11  39.55 47.65 25.59 14.13 31.73 22.17  69.87
S12 38.88 44.36 27.18 12.57 30.75 20.27 6592

S13 37.59 39.68 26.11 13.56  29.49 2033 68.95
S14 36.15 4533 28.65 14.13  31.07 2373 76.39
S15 43.73 48.67 33.01 1401 3486 2293 65.79
¥I{H 37.80 44.61 28.32 13.61  31.10 21.57  69.37
3 g
3.1 SFERKITEEIE

2 WA 7T R D) B P s A&, (BARAEE
AR A B R 2 S AR 2 M s I . AR
FAIE, 4705 AR5 R E4T H A1, AR
1 &4 39~41 g2, HIE b 24 5 1 s
Y B E R AN S ARE M 7 S B
x QSEFTAD” BREFP SR WL 41.30 g
AWyE, “RER=MW7 Wk RETT 117.00~
123.00 g, “R3E. #8Z. FEME. JEFSES” WY
BRZG%% 29.25~30.75 g5 S SpTEIAR To A 1

“Ft7 IR, 152 A St
W1 T4 28 702 mL. S 2405 Ab 7 R EE
FAsZ. BTG JEAME AR 30 g, K “=F7
(2100 mL), RI&E “—F” (1050 mL).

32 BIERGSH

A S8R A UPLC & 57 = ALz 5 E B Al br
532 B 73 BT SEE 43 R FH 2 -0.1% 16
PRV I RE-0.1% H R 7KV AN 6 -0.1% FH R
KA BNAE, XTI, KA 2 15-0.1% H
IKEHATREEE VRS, FELR-FRa, (itId s Bk
RRT.

FANEEAF AR E (0.24 031 0.4 mL/min)
X GRER R, YA R EE, RERS 6
T2y B FE AR, MR R B S I E 0.2 mL/min B,
ORI LRI . B KAE 250~260 nm i, HREEE]
IR, RN ME B RO AT 255 nm K
TR, SR BRI S BRI, TR
HEFE 255 nm VB RHIE EIRE (1 B AR K
3.3 BRSO MIEEREREEEIBMR

FEWERE S P b R R RS R R B R B
e T AR S, R RS R RN R, 2 A
FEROK KRBT, AWEFCUERE, R e X6t
B BA — AR DY, B R R KT
40%, HiT SIS 9T R 303 S ARAE 2 B s I
AR, B AE R AR AR SE I E 45
BRI o FEAERE S TP S AE AT S A T (P [ 2 )
2020 4F KRR E 1 63 D 7 48 A B 2 S IR 2R R
FETEIE UPLC 2 B3 R B 4F, 1 HAEREAT TLC %51
R EIERTE AT 0 BB RIEAE, A
FIF R bR ST, RIE R A MR bR R4 2
— o FEERE I B B AR AN JE AN A
PEEAR, 1R R =S e E SIS AL
i P LR RN E AN 5 R AN s A
w8 AR T BB 73 X A b ) T3
ERRE AT ool [N T S S iR R 7) B3 N4 St
TR TR bR g S .

PLFR B i 2 e 7% R A 94 1) £ 30% M 1T &= b
#E, 15 it =AbA FEHERE i A IR AT o Al R A
BRE B A R A RIFT G2 e, (HE
JE AN 5 JEAN S Ui e R I R R R AT Y
B +30% 5 Y, HAR 220105, 220502 #HEKJE AR
HH S T IME IR 30%, 23 AT i DR AT R A ) £ i
Tt v 52 BT PR B S5 IR R o) 5 80U b 1 o0 7% 2R AH
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SIS — M. o rp S B AL A 5 JE R MR E B ARSI (1] P EZ, 2022,

Y CLTE 2 = e A3 7 3 o ) 7 23(7: 20112021

JUISI6L, BRI 5 LR [ — 2 2 4 [8] #R¥hAN, B¥H, MEPE, 5. S 47 BSEHE A EEN B Y

T = e ‘ B RS TT I [J]. R824, 2022, 53(9): 2650-

SR, KA PRI I 7, KT Jess,

PR, PR RBUR: MAERBUN RN, S0 o) Twem. Sromme DL K HHOCE 2016,

BRI AT E, S/ RS, S AR [10] f#MHIG, EHRE, M85, % 208 ) LAY Y

P N MOERREL T2, DUHIR S 2 & TR A i S0 R 2 O B I B A B A 3 A A
22 4 7 S RE R (R BITF R (R I, ). 25, 2023, 54(3): 746-755.

) R TR A 72 g B R 4600, B R S A - ] [11] Foe®d. EAREELES M) Jbal: B R,

-9 T B A R B S, 17 P S o B 1992:448-465. ‘ N

(A B T LARE BEVEE R B [ — . R 520221, [12] SGigae. RouEEEHEN KR [J]. eSSk,

%Mﬁ %ﬁiﬁ%jfI?I?tk?j(%‘{ﬁﬁ;%%ﬁl’%]i%ﬁi% [13] ?“lz)i; 35656(32 gg;:l”ﬁﬁﬁ?fﬂﬁﬁﬂ&&* “RTEAERE

DVREAR T B AT RAEA AL VR, FFExs 3t T[] bR EEZE LR, 2019, 42(9): 738-741.

AT THEINS VAR, FT@SLIRIE R0 14y seoe, 2o e a0 S 0 90945 0 PR L 1

PIRT 0.98, &l 45 R B oR R UERE 5 % 48 br Ak VgL (1) PEZFARE, 2021, 56(6): 484-488.

DB REAREHEMEN £30%, SRR T [15] BAUE, 308, 7%, 45 2T HPLC sk 20

B AL R IGTEVIE N 90%~ 110%, 330 F/E M2 A = A T R L3 A2 g 42 B 0 5 A P

I £10%, U EEUERE S & T2 R kb 7 AP [, EbrAE g E, 2021, 43(11): 1109-

FRONFAE, RS AR — 5 R R HIS. | ,
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