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Quality evaluation of Terminalia billerica based on HPLC fingerprint and
multi-components simultaneous determination
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Abstract: Objective To establish the HPLC fingerprint and to determin gallic acid, methyl gallate, corilagin, and ellagic
acid in Terminalia billerica, in order to provide the scientific foundation for quality control of 7. billerica. Methods The
analysis was performed on Atlantic T3 (250 mm x 4.6 mm, 5 pm) C;g column, mobile phase was acetonitrile-0.2% glacial
acetic acid aqueous solution with gradient elution, flow rate was 1.0 mL/min, injection size was 20 pL column, and
temperature was maintained at 30 °C. The common mode of 7. billerica HPLC fingerprint was established, the hidden
information was analyzed in the fingerprint by Chemometrics, and the components in 7. billerica by HPLC-MS" and
quantitative analysis characteristic peaks were identified. Results There were 21 common peaks in the diagram and the
similarity of the fingerprints was over 0.9 in all 11 batches. The information of the 18 common peaks in T. billerica was
summarized by HPLC-MS" technology. The samples were broadly divided into three kinds by principal component analysis
and clustering analysis. The five key compounds were verified by partial least squares discriminant analysis method in
quantitative analysis, and identified that the No.12 peak was chabulagic acid, and the average recoveries were in the range of
97.24%—98.58%. Conclusion The HPLC fingerprint method and content determination method are reliable, accurate,
rapid, simple, and reproducible, and this study could control the quality of 7. billerica.
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Table 1 Information of sample batches

HEIK P 1187 P
S1 i S/ E| S7 i 2
S2 J7E 1 S8 [
S3 J 75 2 S9 VU, 4
S4 JETH IR S10 =~ 1
S5 B S11 =2
S6 ik 1

2 HESHR

2.1 AERYHI&

2.1 RN RO R T IR
YRGS 17.25 mg, B IR R LG 1.05 mg,

] LRy 6 I 4.46 mg, B 10 mL BN 50%
FHIERS A, 8 250850, IRk s 4 o 1.725..0.105,
0.446 mg/mL; K% FOE BALIR A B 8.64 mg, &
10 mL & in DMSO %, @505, s
4 0.864 mg/mL.

2.1.2 RS IEIS BT AR R G
40 Hif) 29 0.1 g, ¥EME, BRI, R
A 25 mL 60% F i, FRoE i, R 2 h, Tl
Ay fNEBUR R, $RA, IR, EUERIEV, RIAE.
22 EFIFAHMIBUEIEHRR

221 @GS ik Fh Atlantic T3 Cig (250
mmX4.6 mm, 5um); WA LN (A) -02%4
MK (B), BEEEVEMIFEF: 0~20 min, 5%~
10% A; 20~30 min, 10%~15% A; 30~60 min,

15%~20% A; 60~75min, 20%~25% A; 75~85
min, 25%~50% A; 85~95 min, 50%~90% A;

PR 1.0 mL/min, #3325 °C, HEAEHR 20 L,
K K- 254 nme.

222 A& AE BSI YR, RA U TR
i, B3 =4, ZAAAFRES 1.50 L/min, CDL
WEE 200 °C, IIVELHGEEE R 200 °C, TR
7129 100 kPa, FHi7EH m/z 100~1 000,

223 RS HC S1 kA, % “2.1.27 T
NS PR T, ESEAE 6 Ik, WA
I IR FIUE TR . DL 15 S0y 2, g5 k], &3t
7 U PRI A 5 B 1) () RSD 241/ T- 2.35%, AHX I
THIFH R RSD /8T 1.66%, Ut WAL ARG 5 FF [ 4
2.2.4 FoEtEREG U S1 HtZhAE, d% “2.1.27 T
NS ARSI S NAERE A S 04 2,
4. 8. 12. 24 h HEFE, ICARBE I RIAIE AN . LA
15 SIS, G RLEN], S ILAT IR A0 R BE I
(][] RSD ¥J/NTF 2.32%, XU IR RSD #4578
T 2.52%, ULHIRE AR E PR R 4T

22,5 EEMWRE B ST LM, 1% 2127 T
TR AR A 6 0y, R, R
IR AR . B 15 S S, 45050, &3k
H U AR B ) ) RSD ¥/ 1.7%, A%
A RSD ¥/ T 2.88%, i vk ZE R I
22,6 BV HPLC F540 &% r S ARLE vRAY
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Fig. 1 HPLC fingerprints of 7. billerica from different batches
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Fig. 2 Total ion chromatogram of 7. billerica samples

F2 EFFHMILERS HPLC-MS" £
Table 2 HPLC-MS" data of T. billerica components
YT fr/min REEF (m/z) JFUE R ESIUMS® (m/z) A=ty
1 2.06 201.0255  156.978 0 2,3,4,5,6- TR R
2 3.22 3310662  313.0662, 168.862 4 BT I AR
3 4.91 3550295  336.9402 [IRR/ o
4 7.34 331.0667 1689121 BT I AR
5 8.64 169.0141  124.8332,106.814 1 BT
6 13.25 483.0779  331.049 1 3,6- BT W 2 B
7 25.78 183.0297  168.980 8 BT H R
8 32.99 635.0878  465.1597,313.017 9 T R B
9 34.61 651.0821  633.231 8, 607.094 4 gl
10 35.24 633.0714  301.0143,275.0106 LTS Ol
11 36.16 635.088 1  483.0627,331.153 4 T R B
12 37.55 785.0828  300.950 2, 633.175 4 sl
13 47.33 953.0886  476.0410,300.982 0 T EERRLC)
14 51.00 7879810  617.2255,465.134 4 DU - Ik A )
15 52.92 3009980  283.9797,228.914 4 i e
16 60.82 955.1042  937.106 5 W R
17 65.05 447.0561  299.9327,271.168 7 BRI I A )
18 72.38 939.1105  469.052 4, 787.089 7 T R A R
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Fig. 3 Dendrogram of cluster analysis
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Fig. 4 PCA results of 7. Billerica
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Fig. 6 HPLC of reference substances (A) and sample (B)

242 &KMHXFRER KBOREITHEE TR M
Rt BAERR TN £ 718 R RE A 6 AN AN AR
FEMIHL 1% “2.4.17 TR iS4, B
WA ARER (YD, s oA RARER (XD, i
ATERNERNA, MARIEETRE . AR () R
JuH, ZiRiE 3.

2.4.3 EEERE  OREAEUR—HERE W AR
d, A% “2.1.27 TR ikl R e, gt
FE6 I, il S A AR, SRR TR,
]Iyt R RNV £ 1 IR R X g T A RSD 43
WA 0.64%. 0.40%-. 0.84%-. 2.54%. Ui Bk
E RS

2.4.4 FamMRLe  ORSEKIEUR —HERE I AR
ft, 4% “2.1.27 TR JRiE A BRI, A

T3 ATESBILREXRR

Table 3 Regression equations of different control samples

J3y EIEpTs r SbHEHng
WETR Y=625X10"X+682X10° 09999 03312~4.1400
LS A Y=3.96X 10" X+528X10° 09999 0.0714~0.8920
L atdiv Y=188X10°X—535X10" 09998 0.0276~12096

WETIRTEE v=669X10' X+139X10* 09995 0.0084~0.4200

FESMHIEEIT 04 24 4. 8. 12, 24 h HEFE, 0 &4H
kA, SRR TR MIERRI, B
BT T HER AL RSD 20930 0.34%
0.41%- 1.35%- 2.86%. UtHIME R/ 7E 24 h R
EVER T,

245 HEEMERE  OREREUR — R B R
6 A7, 4% “2.1.27 TR J5 i il o ki
R, s S A g, SRR E IR M
LR T R TR AN B 611 R IR 5 43 2 RSD 4y
WH 1.61% 0.72% 1.26%- 1.90%. it W% 7 ¥
HEME R

2.4.6 JOFERDACRIRLS  HCE AR (S10) 6
B REEERRE, BRI, 4% “2.1.27
TR 7 4% el R, % “2.4.17 T
SAFRERENE, WIFHE TR MR, B
AL B 11 TR )~ 2 D0 (1 3 2300 ok 98.05%
97.24%. 97.51%-. 98.58%, RSD 14354 0.65%-
0.75%- 3.00%- 1.31%. &5 H R 1% 771N FE R
IR RUF

2.4.7 A FEHEZIA MG BUAS [ B B 1
TidE, % “2.1.27 TR 7 vE S A S,
P B SR EREDI T, T EORE S b S R bR
SrE, iR IEK 4.

x4 HRNEER n=3)
Table 4 Results of content determination of samples (n = 3)

ik : JREEU% A

BRTR MR BHR O RRTRTE  BE
S1 278 0.44 1.31 0.08 4.61
S2 258 0.56 1.03 0.11 428
S3 2.70 0.61 1.13 0.14 4.58
S4 291 0.64 122 0.08 4.85
S5 293 0.52 1.34 0.06 485
S6 4.69 0.35 1.15 0.08 6.27
S7 3.53 0.34 1.35 0.11 5.33
S8 3.07 0.51 1.09 0.21 4.88
S9 229 0.84 1.10 0.22 445
S10 2.55 0.58 122 0.13 448
St1 2.67 0.44 1.02 0.25 438

3 1hE

ARSI LA T R B R ARG, R IlA
PR A 22, SREURE A, DR R BT
PREG T 50%. 60%. 70%-. 80% FEEHEHL,
S5 R 50% HREREIURI RS 2 FLG 4 FlResr e
R Ry, WOk 50% F A PR AT i
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