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Abstract: Objective To establish an HPLC fingerprint method of Sanlejiang Oral Liquid (SOL) and determine the contents of its
main components, combining with clustering analysis for quality consistency evaluation of different batches, so as to provide a
reference for the quality control. Methods Welchrom Cig (250 mm % 4.6 mm, 5 pm) column was adopted, the mobile phase consisted
of 0.1% phosphoric acid water-methanol with gradient elution at the flow rate of 1.0 mL/min, and the detection wavelength was 270
nm, the column temperature was 25 ‘C. HPLC fingerprint of SOL was established and determination method of gallic acid,
gallocatechin, epicatechin, corilagin, and ellagic acid were studied methodologically. Results The fingerprint chromatography
included 22 mutual peaks. At the same time, the 10 batches of SOL fingerprints were analyzed by similarity software, the similarity

among the batches was more than 0.95. Based on the tetention time of master compounds, five components [gallic acid (peak 3),
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gallocatechin (peak 8), epicatechin (peak 15), corilagin (peak 16), and ellagic acid (peak 21)] were identified and quantified. The
contents of gallic acid, gallocatechin, epicatechin, corilagin, and ellagic acid in 10 batches of Sanlejiang Oral Liquid were 5.743 2—
7.538 0, 0.492 9—0.847 1, 0.529 7—0.804 8, 0.937 5—1.756 5, and 0.352 7—0.554 5 mg/mL, respectively. Conclusion The
established method is simple in good separation and reproducibility, achieving the qualitative and quantitative research for SOL, and
thus can provide a reference for the standard and evaluation of quality of SOL.

Key words: Sanlejiang; fingerprint; multi-components determination; quality control; polyphenols; gallic acid; gallocatechin; epicatechin;

corilagin; ellagic acid
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Table 1 Classification of index components and selection basis
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1 UESRG

Agilent1020 =80 AH IS4, SE[E Agilent
AF]; BS110S B H 7204 RF. BP211D B HL145
MrR-F, fEE Sartorius A F]; Milli-Q HEZA/KAL, 3
Millipore A ]

10 4tk SOL, DU)I*EEHIZA R AR 477, it
43924 1503003 (S1)+ 1504002 (S2)+ 1510002 (S3)+
1601001 (S4).1603001(S5). 1603004(S6)+ 1603005
(S7). 1604002 (S8). 1604005 (S9). 1604008 (S10).
W, TN RREZARAR, P,
fit'5 Z00216N01; R HF, WT U2 AR
ANl FEHONPUNL, HES Z16116N01; &R R 5
2 K VHIEAR R 2R 5 8 0 0 N8R TR &
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RAEMRAT, RSN 98%it; HEE Ak,
T Fisher 2w ;s HAMRKGIIE 95 tréti .
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5%~7%FEE; 15~20 min, 7%~15%FE; 20~
25 min, 15%~21%FE#; 25~31 min, 21%~22%
HEE; 31~41 min, 22%9FEE; 41~47 min, 22%~
28%H ; 47~51 min, 28%~32%HE¥; 51~57
min, 32%~38%FE%; 57~70 min, 38%~45%FH
B, 70~80 min, 45%~65%FEE; KA 270
nm; AFUREAN 1.0 mL/min; R 25 C; R
10 pLo FRIEMR B L & FRRIETHE N 17 025.

22 BRHIHIE

2.2.1 RANHR RIS RS AREUS G R
e, AN 50% F BEKECH] S B TR 846.00
png/mL. WETILKE 21450 pg/mL. FILER
130.75 pg/mL. Fif B 47 5 201.00 pg/mL- ¥E1EHZ 92.00
ng/mL PIVRA XA, B

222 HHAMER TS RS2 SOL 5 mL &
25 mL &, I 50%FEE K EZI L, #RE,
F 0.22 pm FRFLIEME IR, B8R A A ik it v
223 W REFHEBREISS RBOT. R
FHAR GL2 50 £25g, 4HE 1000 mL &
JRBEH AN, I 200 mL 7K, HRFAFEIRIEE 1 h, 3E
I, JE R A A 500 mL, A 0.22 pm FLEEREEL,
g, BRfS.
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Fig. 1 HPLC fingerprints of 10 batches of SOL and its reference fingerprint (R)
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Table 2 Relative peak areas of 22 common chromatographic peaks of 10 samples

e FERT U TR AR

15l 250K 351 45 S55E 65 75l gSIE 9FIE 105k 1154
S1 2357 1.941 14442 0242 0902 0216  0.142  0.074 0127 0462  0.197
S2 1.168 2279 6.709 0.134 0389  0.108  0.094 0054  0.09 0286  0.178
S3 1959 1752 12355 0235 0815 0206  0.127  0.063  0.100 0382  0.185
S4 1755 2354 9.706 0.192 0538  0.166  0.121  0.060  0.099 0350  0.180
S5 1572 2.074 8.263 0.152 0487  0.125 0109 0064  0.115 0361 0219
S6 1.193 2353 6.556 0.128 0465  0.102  0.111 0070  0.106 0306  0.188
S7 1.155 2378 6.458 0.127 0421 0099 0115 0065  0.101 0307  0.192
S8 1.069  1.936 5.949 0.110 0409  0.091 008 0067 0105 0295  0.194
S9 1175  1.920 7.541 0.140 0468  0.115 0103 0060  0.112 0328  0.205
S10 1214 2.068 8.100 0.174  0.496  0.141  0.118 0064  0.110 0322  0.205
. R U T AR
s 125 135K 1458 155K 165 1750 1851 1950 2050 215 2251
S1 0.220  0.107 0.386 0.180  1.000  0.085 0471 0256  0.071 0771  0.195
S2 0.125  0.049 0.474 0.132  1.000  0.058 0253  0.140  0.035 038  0.111
S3 0.193  0.096 0.394 0.150  1.000  0.085 0363 0215 0064  0.614  0.191
S4 0214  0.073 0.590 0.152  1.000  0.090 0343 0205  0.064 0553  0.168
S5 0.154  0.053 0.378 0.122  1.000  0.066 0315  0.150  0.060 0463  0.113
S6 0.125  0.049 0.458 0.118  1.000  0.045 0267 0138 0036 0381  0.104
S7 0.134  0.052 0.461 0.156  1.000  0.062 0264  0.144 0043 0370  0.101
S8 0.110  0.051 0.421 0.126  1.000  0.063 0223  0.129 0033 0349  0.104
S9 0.113  0.047 0.325 0.110  1.000  0.050 0279  0.137  0.041 0.286  0.106

S10 0.121 0.047 0.375 0.110 1.000 0.055 0.311 0.138 0.041 0.361 0.121

&3 10 HEE@ACEITNER

Table 3 Similarity evaluation of 10 samples

. FRABLEE
P i
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R

S1 1.000 0.981 0.994 0.995 0.994 0.999 0.996 0.995 0.995 0.995 0.997
S2 0.981 1.000 0.994 0.993 0.969 0.981 0.992 0.991 0.991 0.993 0.992
S3 0.994 0.994 1.000 0.999 0.980 0.992 0.996 0.994 0.994 0.999 0.997
S4 0.995 0.993 0.999 1.000 0.984 0.995 0.997 0.996 0.996 1.000 0.999
S5 0.994 0.969 0.980 0.984 1.000 0.995 0.991 0.992 0.992 0.984 0.991
S6 0.999 0.981 0.992 0.995 0.995 1.000 0.997 0.996 0.996 0.995 0.998
S7 0.996 0.992 0.996 0.997 0.991 0.997 1.000 1.000 1.000 0.997 0.999
S8 0.995 0.991 0.994 0.996 0.992 0.996 1.000 1.000 1.000 0.996 0.999
S9 0.995 0.991 0.994 0.996 0.992 0.996 1.000 1.000 1.000 0.996 0.999

S10 0.995 0.993 0.999 1.000 0.984 0.995 0.997 0.996 0.996 1.000 0.999

2.3.5  EIRIERITRIN 23 EOR X R VR W 1% “2.17 WUN Ak AT HPLC I, il
SOL Ptk WA R H TR B 2. @57 S H ARG G0k
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Fig.2 HPLC of SOL, Terminalia chebula, Emblica, and mixed reference substances

WEBEAT LLXF M, FTAN 1. 3. 4. 6~8. 16~18.

21, 22 W RIFRIRH P, 9~11. 13~15,
19 SIERIE T ¥, 2. 5 SUSRIETRH T, FN
P 5 AR TIRENE, 3N 3 SN
WETI. 8 SR EFILER. 15 5IERERIL
RE. 16 THAR BRI, 21 SIERNTIR.

24 SOL F5SPNEERSNEENE

241 OFEFA LIRS Ak FEE “2.17
WUR T, WRPIHI& [ “2.2.17 f1 “2227 TUR
J7¥%. HPLC LA 2.

242 LYEXRRFBE  FEE RIS 0T R GE R
4, 8. 10, 12. 15, 20 pL JEANEREAGHAT 4T,

O IR LSRR RO AR AR (XD, 1
RIS (V), ZelbndErhZ, KAGEIATHE
SHNEE TRR: Y=3373.3 X+394.31, ¥=0.999 9,
LTSRN 3.384~16.920 ng: WETILAR: Y=
266.67 X—0.248 1, r=1.000 0, ZXMEJEE A 0.858~
4290 ug; FRILKEK: Y=58334 X+3.884 7, r=

1.000 0, Z&MEVEREIN 0.523~2.615 pg; A BLh7 5

Y=1 887.1 X—7.007 2, r=1.000 0, ZtEJulHE N
0.804~4.020 pg; HEIEFER: Y=2 446.5 X+8.264 4,
r=0.999 7, MR 0.368~1.840 pg-.

243 REEEAL  BUE A A R (S8 i#E
SEHERE 6 T, DA, SRERE TR, ®KEeT
JUAS R RILAE B at AR ERIE TR RSD
RN 0.17%. 0.92%. 1.3%. 0.12%. 0.47%,

TG 2 R

244 FRoEMERE  HUR—#E SOL Al a iE i)
(S8), HIF 0. 3. 6. 9. 15, 18, 24 h #kFE, iC
EEISE. SREETR. BETILER. £ ILE
. OBTHEAI R, BRIERRIE A RSD H 50
0.57%- 1.77%- 1.51%- 0.58%-. 1.52%, FHIHR
TRVETRAE 24 h NEEE .

245 HEEMHE AR SOL #£5 (S8), #%
“2.2.27 U JEFAT RIS 6 A il i ia i, 2E T
E, WROIEE., GREETR. BETILRE.
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FILFER PR BAERRIE AR K RSD H 737
N 0.67%- 0.89%- 0.94%. 0.72%. 0.20%, FHi%
TEEEER .
2.4.6 INFEEIERREE RS E 2.5 mL SllE
H A& SOL (S8) L6 43, 40 5HIE T 10 mL %
tERY, MAEETR. BEeTILER. RILE
R RPN &0 R iE g, 1% “2.227
TR 7 R, 3T g dr, ik,
TSRO INRERICR . SRR E TR, WET
LB E . RILEER A B R ERR 13 I
B 5 K 4> BN 101.00% « 104.40% « 100.36% -
102.22%- 100.87%, RSD 73514 1.04%. 1.25%-
1.06%. 1.17%- 1.22%.
2.4.7 FERDIE  HL 10 fit SOL FEfh, 4% “2.2.27
TUR ik 46, 4% “2.17 TR vkt T e ns 0T,
Wk R, RIS FIREES R AR
FEmh & EFIR. WETFILER. BILFER. TH
P AEAETR ) o IR T, 5 IR 4. SRR,
10 # SOL #fan, W& FRRIVEAE 5.743 2~7.538 0
mg/mL, WETFILARMEL 0492 9~0.847 1
mg/mL, FILFXEKIELE 0.529 7~0.804 8 mg/mL,
F] B4 5 B EEAE 0.937 5~1.756 5 mg/mL, ¥21E/R )
B 0.352 7~0.554 5 mg/mL.
25 BESH

K SPSS Statistics 21 7T BAE R AS R K
SOL & &Il & 45 kAT TR Hr, a5 Rl 3 s
] 3 WIS TR SOy 22 R 0K, IX A AT e
SOL FEAF TR 2 H = AR PTE 23 0T il 73 B it R M

=4 104t SOLMELER

Table 4 Determination of five major components in 10
batches of SOL

JREWRE/(mgmL ™)

2
U RETE RETIVEE RILER R SR

S1 7.5012 0.4929 0.5401 09375 0.5545
S2 6.2782 0.640 6 0.7150 1.6901 0.5054
S3  7.5380 0.4929 0.5297 1.1009 0.5184
S4 63731 0.504 8 0.5797 1.1864 0.5035
S5 63442 0.625 6 0.5419 13870 0.4934
S6  6.1995 0.847 1 0.6468 1.7081 0.5002
S7 57432 0.744 4 0.8048 1.6078 0.4562
S8 5.7813 0.8333 0.7143 17565 0.4700
S9  6.7227 0.682 2 0.5685 1.6094 0.3527
S10  7.1675 0.722 6 0.5654 15965 0.4418
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Fig.3 Cluster analysis of SOL several different components

from different batches
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SOL 7 it &= AR — € Bk FE . A S8
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BFILER. BILER. MR AEAER 5 Ak
SyiE, KRIUE 10 it SOL % & FIR. wETFIL
RERANT B T EZE R, BRIV RAGIR
(P28 SN o ARSI HE ST I FR SRS A2 1oy
HIETTEAN SOL BiEsEhliR it 7 — AN, #E
i ARSI FE .

At W) K FAF F IR AR AL HALAL T 485,
P

(11 Jr i, BOHERE, B0, 55 AR HE T 5T
AZGEAE R [0]. AR BOR— R 5B,
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