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Abstract: Objective To establish the characteristic chromatogram of Sanhan Huashi Granules (#¢7&{k i@ 5iki, SHG) by HPLC,
identify the components of all characteristic peaks and the origin of medicinal materials, so as to provide reference for its overall
quality control. Methods The separation was developed on Waters Atlantis T3 Cis column (250 mm < 4.6 mm, 5 pm) by gradient
elution with acetonitrile-0.1% phosphoric acid and the analytes were detected at 250 nm. The column temperature was 30 ‘C and the
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flow rate was at 1.0 L/min. The 10 characteristic peaks were chemically identified by UHPLC-QTOF MS, NMR, reference substance
and directional separation, which were also assigned to individual herbs. Furthermore, the consistency of 20 batches of preparations
was evaluated. Results The HPLC characteristic chromatogram of SHG was established. The consistency of 20 batches was good.
Ten characteristic peaks [adenine (peak 1), uridine (peak 2), guanosine (peak 3), inosine (peak 4), 5-hydroxymethyl-2-furaldehyde
(peak 5), magnoloside A (peak 6), bergaptol-5-O-B-D-glucopyranoside (peak 7), nodakenin (peak 8), 6’-O-feruloylnodakenin (peak 9),
4-hydroxyphenethylanisate (peak10)] were chemically identified and assigned to individual herbs [peak 1 originated from Mahuang
(Ephedrae Herba), Kuxingren (Armeniacae Semen Amarum), Qianghuo (Notopterygii Rhizoma et Radix, NRR), Guanghuoxiang
(Pogostemonis Herba, PH), Cangzhu (Atractylodis Rhizoma, AR), Baizhu (Atractylodis Macrocephalae Rhizoma, AMR),
Jiaoliushenqu (Charred Massa Medicata Fermentata (CMMF), Jiaomaya (Charred Hordei Fructus Germinatus, CHFG), Dilong
(Pheretima), Xuchangqing (Cynanchi Paniculati Radix et Rhizoma, CPRR) and Tinglizi (Descurainiae Semen Lepidii Semen, DSLS),
peak 2 originated from Houpo (Magnoliae Officinalis Cortex, MOC), NRR, PH, Peilan (Eupatorii Herba), AR, AMR, Pheretima,
CPRR and DSLS, peak 3 originated from NRR, PH, Pheretima, CPRR and DSLS, peak 4 originated from Pheretima, peak 5 originated
from Charred Crataegi Fructus, CHFG and CMMF, peak 6 originated from MOC, peak 7—10 originated from NRR]. Conclusion
The established HPLC characteristic chromatogram method of SHG was simple, stable and repeatable, and the characteristics of the
chemical composition of SHG were preliminarily described. It lays a foundation for the promotion of its quality standard, and also
provides a reference for the quality standard research of other classical famous prescriptions.

Key words: classical famous prescription; Sanhan Huashi Granules; HPLC; characteristic chromatogram; adenine; uridine; guanosine;
inosine; 5-hydroxymethyl-2-furaldehyde; magnoloside A; bergaptol-5-O-f D-glucopyranoside; nodakenin; 6’- O-feruloylnodakenin;
4-hydroxyphenethylanisate
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Fig. 1 HPLC characteristic chromatogram of 20 batches of samples and reference characteristic chromatogram (R)
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1 20 #HIFIBIHEXRERTE
Table 1 Relative retention time of 20 batches of samples

HHS £ B 5 i)

A O B I 1)

W1 W2 WE3  IE4 145 g6 17 I48

%
9 1£10

W1 g2 UE3 R4 5 IB6 17 I8 B9 110

S1
S2
S3
S4
S5
S6
S7

0.114 0.270 0.356 0.372 0.411 0.841 0.923 1.000 1.187
0.114 0.270 0.356 0.372 0.411 0.841 0.923 1.000 1.187
0.113 0.270 0.356 0.372 0.411 0.841 0.923 1.000 1.187
0.113 0.270 0.356 0.372 0.411 0.841 0.923 1.000 1.187
0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187
0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187
0.113 0.269 0.355 0.371 0.410 0.841 0.923 1.000 1.187
S8 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187
S9 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187
§10 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187

1.285
1.285
1.285
1.285
1.285
1.285
1.285
1.285
1.285
1.285

S11 0.113 0.269 0.355 0.371 0.410 0.841 0.923 1.000 1.187 1.285
S12 0.113 0.270 0.355 0.372 0.410 0.841 0.923 1.000 1.187 1.285
S13 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187 1.285
S14 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187 1.284
S15 0.113 0.269 0.354 0.371 0.410 0.841 0.923 1.000 1.187 1.285
S16 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187 1.285
S17 0.113 0.270 0.355 0.371 0.410 0.841 0.923 1.000 1.187 1.285
S18 0.117 0.268 0.352 0.369 0.409 0.84 0.922 1.000 1.194 1.300
S19 0.117 0.268 0.352 0.369 0.409 0.84 0.922 1.000 1.194 1.300
S20 0.117 0.269 0.352 0.370 0.409 0.84 0.922 1.000 1.194 1.300
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Fig. 2 TIC (ESI” and ESI™) and UV chromatogram of mixed reference substances (A) and samples (B)
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%; 75~80 min, 100%FEE; Al A 250 nm;
BEFEEN 10 mL; AR EA 15 mL/min; R
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Fig. 3 HPLC of mixed reference substances (A) and samples (B)
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Fig. 4 HPLC of SHG and its relevant herbs
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I 7 () 'H-NMR (400 MHz, DMSO-dg) J: 6.38
(1H, d, J = 9.8 Hz, H-3), 8.49 (1H, dd, J = 9.8, 0.5 Hz,
H-4), 7.49 (1H, s, H-8), 7.33 (1H, dd, J = 2.3, 0.9 Hz,
H-9), 8.03 (1H, d, J = 2.3 Hz, H-10), 4.95 (1H, d, J =
7.7 Hz, H-1"), 3.40 (1H, m, H-2"), 3.28 (1H, m, H-3"),

3.20 (1H, m, H-4), 3.35 (1H, m, H-5"), 3.74 (1H, ddd,
J =116, 5.0, 1.8 Hz, H-6"), 3.51 (1H, m, H-6'), 5.65
(1H, d, J = 5.7 Hz, 2'-OH), 5.08 (1H, d, J = 5.3 Hz,
3'-OH), 5.17 (1H, d, J = 4.9 Hz, 4'-OH), 4.68 (1H, dd,
J=6.1, 5.1 Hz, 6'-OH); 3C-NMR (400 MHz, DMSO-
ds) J: 160.54 (C-2), 113.25 (C-3), 140.61 (C-4),
108.00 (C-4a), 152.25 (C-5), 115.64 (C-6), 157.63
(C-7), 95.47 (C-8), 147.67 (C-8a), 105.95 (C-9),
146.97 (C-10), 104.43 (C-1'), 74.29 (C-2'), 76.65
(C-3"), 70.16 (C-4"), 77.95 (C-5"), 61.32 (C-6"). JFiit.
S R B R 5 SRR E B A — 6181, S Ry
HEVE 7 kA 3 T3 -5-O-B-D- itk e 3 44 B, 4
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#F 2 SHG # 10 MFEIER UHPLC-QTOF MS ¥ 7E
Table 2 Identification of chemical components in SHG by UHPLC-QTOF MS
py o TR RE ey WFET AR Ity TERE
mn JEE ERE (X109
1 7521350611 1350545 49 136.0611 [M+H]* / CoHeNs ~ JRREEmATT- W, EHCL RE TER. BA AR
EAM EEE W, RER, BT
2 1440 2440626 2440695 28 2450756 [M+H]", 2430626 [M—HJ", CoHuNoQs  [RHT b, i TER B2 BR
113034 1 [M—CsHi0]* 4871319 2M—H]" AR ol BKE, EhF
32079 2830849 2830017 -24 2840982 [M+H]* 2820849 [M—H", CuoHusNsOs ST FE ER L GRE, EpT
565.176 0 2M—H]”
4 2019 268.0874 2680808 25 269.087 4 [M+H]" 267.074 2 [M—H[, CuoHiNiOs LT Y2
537.167 3 [2M+H]', 535.1549 [2M—H]"
137,045 1 [M—CsH04]*
5 22111260386 126037 55  127.0386 [M+H]* / CeHsOz  5-f AR I, . EEF
6 45676242000 6242054 0.9  647.1939 [M+Na]* 623.2000 [M—H]" CoHyOs K F Al JEAh
7 50.16 3640858 3640794 18  365.0858[M+H]", 4230947 [M4CHCOO], CuMisOs  HFB-5-OpDMM  £if
387.067 4 [M+Nal", 2010199 [M—gle—H]" ) s
751.145 9 [2M+Na*,
203,033 1 [M—glc+H]*
8 54354081500 408.1420 20 409.150 0 [M+H]", 407.1359 [M—H[, CoHuOy  SIERTHAHIE Hi
431130 8 [M+NaJ*, 467,157 8 [M+CH:COO],
270059 [M—gle+H]",  815.2793 [2M—H]"
839.273 1 [2M+Na]*
9 64745341839 5841894 10 607.1776 [M+Na", 583.183 9 [M—H]" CauHnOn  6-O-(RAMMME)- K
1191365 9 [2M+Na]* KTEAT

10 7028 2720933 272.1049 -43 295093 3 [M+Na]* /

CisHisOs  THARBMRER LI T

“I7 JR A R LT T
“/” indicates that there is almost no MS response in this mode
TR 5 frs .

I% 9 ff) *H-NMR (400 MHz, DMSO-ds) &: 6.16
(1H, d, J = 9.5 Hz, H-3), 7.82 (1H, d, J = 9.5 Hz, H-4),
7.39 (1H, s, H-5), 6.74 (1H, s, H-8), 3.22 (2H, d, J =
9.1 Hz, H-9), 4.90 (1H, d, J = 8.6 Hz, H-10), 1.31 (3H,
s, H-12), 1.12 (3H, s, H-13), 4.50 (1H, d, J = 7.8 Hz,
H-17), 2.94 (1H, m, H-2'), 3.18 (1H, m, H-3"), 3.09
(1H, m, H-4), 3.48 (1H, m, H-5"), 4.39 (1H, dd, J =

11.6, 1.9 Hz, H-6"), 4.17 (1H, dd, J = 11.7, 7.7 Hz,
OH

HO,, OH 0
. PN
OH
0" "H

4a HO

) 6

O 7 8a O 0
s T 3 -5-O-B-D-bk i ] 22 W 7

6"-O-( S 3BT LI IE)- S TERT B

H-6'), 7.16 (1H, d, J = 1.8 Hz, H-2"), 6.69 (1H, d, J =
8.1 Hz, H-5"), 6.88 (1H, dd, J = 8.2, 1.8 Hz, H-6"),
7.46 (1H, d, J = 15.9 Hz, H-7"), 6.34 (1H, d, J = 15.9
Hz, H-8"), 4.86 (1H, d, J = 4.8 Hz, 2'-OH), 5.02 (1H,
d, J = 4.9 Hz, 3"-OH), 5.18 (1H, d, J = 5.4 Hz, 4"-OH),
9.57 (1H, s, 4"-OH), 3.75 (3H, s, 3"-OCHs); 13C-
NMR (400 MHz, DMSO-ds) J: 160.88 (C-2), 111.46
(C-3), 144.98 (C-4), 112.74 (C-4a), 124.43 (C-5),
125.69 (C-6), 163.37 (C-7), 97.29 (C-8), 155.43 (C-

Fysel

da
9 RS S OH
: 0 10 2 ¢} /\/@’
: 8a°0" "0 ¥ .
6 S
S g
wd ) OMe  HO L MeO” ™%
HO ’

I8 A B R AR 2

5 3 MHEIEHZER
Fig. 5 Structures of three characteristic peaks
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8a), 29.67 (C-9), 90.05 (C-10), 77.66 (C-11), 23.55
(C-12), 21.31 (C-13), 97.63 (C-1"), 73.88 (C-2"), 77.13
(C-3"), 70.95 (C-4"), 73.86 (C-5"), 64.14 (C-6'), 125.82
(C-1"), 111.73 (C-2"), 148.30 (C-3"), 149.83 (C-4"),
115.82 (C-5"), 123.45 (C-6"), 145.53 (C-7"), 114.61
(C-8"), 166.90 (C-9"), 56.09 (3"-OCHa). JFii. &i%
F A SRR 5 SCRR AR A — B0, I BRRE S 9
FEY R 6-0-( AP BRME L) - L LTI, 70
gE Ry =0 5 o

I 10 f¥] 1H-NMR (400 MHz, DMSO-dg) d: 7.97
(2H, d, J = 9.0 Hz, H-2, 6), 6.91 (2H, d, J = 9.0 Hz,
H-3,5), 7.14 (2H, d, J = 8.5 Hz, H-2', 6'), 6.78 (2 H, d,
J =86 Hz, H-3', 5), 299 (2H, t, J = 7.0 Hz, H-7"),
445 (2H, t, J = 7.0 Hz, H-8'), 7.26 (1H, s, 4'-OH),
3.85 (3H, s, 4-OCHs); 3C-NMR (400 MHz, DMSO-
de) 0: 122.72 (C-1), 131.61 (C-2, 6), 113.63 (C-3, 5),
163.37 (C-4), 131.61 (C-6), 166.42 (C-7), 130.15
(C-1%, 130.12 (C-2', 6'), 115.38 (C-3', 5'), 154.27
(C-4"), 115.38 (C-5"), 34.43 (C-7'), 65.47 (C-8), 55.43
(4-OCHs). Jiiith. Sk A B i B 5 SOk R F A
— 308l HrE 10 AL AP E IR R K OB,
o FaEk Bl 5 Fs .
3 Wig
31 BERMERE

SHG & #5 J5 77 It R 25 77 20 % 22 344 J7 1
HIR ZR R KR T2 %, FESRPER KL
sy, Fk, SRAXZE R BA BRI
Waters Atlantis T3 Cig (o i4E: K DAD il 28 %}
PRSI ROEAT WK, SRR 250 nm R
kIR, NG, HIEREON TR, It
KA 250 nm VR Rl s xT ELiA B £ 1-0.1%
TR 7K T VR B PR -0, 1% i R 7K VAR 1) 40 5 U R, 485
RRDHEE R T B e TR O Es, Tz
A3 K0 73 43 B AR IR U, TR, e 49 R -
0. 1% R K IS A i shAH . #EiR . AR E. B
A R RAH R A R G T e g R R T g s i
ER/SR
32 HWikminigHIg A EIRE

ASEEG LT A FESEHGA . $EEOT R
B[R] R BUSCR . 45 R DIK R R B 7 ik 25
min Z B A MR ORI i I B T, e B R 5
7 5 B 1 U 1Y) = R P e R TG B Y
FEHL 30 min BUATHEE AR 7o 455 /K $E T 2005 il S

PERITRTE I, JEFEACHVER, HE A HEE 30 min.
3.3 FHIEIES I REE M 51

T 5 JE AN R IR 7K ¥ P 15 magnoloside A (R 2%
A, 1§ 6) HAMGIFHEIEZERE R L& B3
PRI PERC20), B 24 JE3E Hh (1 2 & R o 1
Ty -5-O-B-D-Abk e 1 7 B (I 7)) SEAE R (i
8) K 6"-O-(/ NP AR ML) - K AL AT (I 9) A2
FETEAERMRR P TR, AR IR RT I A
SERICIPT A BUR I R, B 25 = Al R o AR
FEETPII 5-F% H L RERS (I 5) BAERR. PIHES%
A VER2 2 e 2 R R RS (U 1), KR
& (g 2). 3 (I 3). WL (1§ 4). JRTF (1§ 2)
ERH R AR RIE T RIS 2 R
EVETE, HEERER,

22 LFTIR, SHG HEIE B b (R 06 2 HLB
WZm, SHgERHEEA —E R, A
BT 58 18 g 23t — 2D a2 3l 5 A2 ke ik e
FTHAIE -

4 57

ARSIGET SHG 7K HR T 20E T R R
PEARDCHIF 7T, 2 N7 AR PR 5 4 T b S R 1127
RS R, NHRRMNRE SN RS
R AHR TR CR, AR FAKT 10 AMREIE
VAT T HaIN, SR SHE T AT N R A AL 2= R
R, FEX DR o AT TR e ANES R, DABRAR R
SHG 1E ML, H AR EARME PRt 5 3
2 E KA .
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