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Quality Evaluation of Terminaliae Chebulae Fructus by HPLC Fingerprint and QAMS
ZHANG Weiwen ,YUAN Jing
(Nantong Health College of Jiangsu Province ,Nantong,Jiangsu,China  226000)

Abstract: Objective To evaluate the quality of Terminaliae Chebulae Fructus. Methods The high - performance liquid
chromatography (HPLC) fingerprint of Terminaliae Chebulae Fructus was established, and its quality was evaluated by similarity
calculation, cluster analysis, and principal component analysis. The quantitative analysis of multicomponents by single marker
(QAMS) was established to determine the contents of shikimic acid, gallic acid, methyl gallate, ethyl gallate, chebulagic acid, ellagic
acid and chebulinic acid with corrilagin as the internal reference material. The results of QAMS were compared with the results of
the external standard method (ESM). Results
peaks, with identification of peak 2 as shikimic acid,peak 7 as gallic acid,peak 11 as methyl gallate,peak 14 as colilagin,peak 15

The fingerprints of 18 batches of Terminaliae Chebulae Fructus had 23 common
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as ethyl gallate, peak 16 as chebulagic acid, peak 20 as ellagic acid,and peak 22 as chebulinic acid,all with similarity > 0.95.

The clustering analysis results showed that 18 batches of Terminaliae Chebulae Fructus were clustered into two categories,with two

batches of samples from Qinghai being clustered into one category and the remaining samples being clustered into another category.

The results of principal component analysis showed that the cumulative variance contribution rate of the five components with

eigenvalues > 1 was 84.088%. The relative deviation between the content of shikimic acid, gallic acid, methyl gallate,ethyl gallate,
chebulagic acid, ellagic acid, and chebulinic acid in 18 batches of Terminaliae Chebulae Fructus determined by QAMS and ESM
had no significant difference (P > 0.05). Conclusion The HPLC fingerprints combined with QAMS can effectively evaluate the

quality of Terminaliae Chebulae Fructus.

Key words:Terminaliae Chebulae Fructus; HPLC;fingerprints; QAMS;chemical pattern recognition;quality evaluation
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Tab.1 Information of 18 batches of Terminaliae Chebulae Fructus
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Fig.1 HPLC chromatograms of the system suitability test
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Fig.2 HPLC overlay fingerprints of 18 batches of Terminaliae Chebulae Fructus
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Tab.2 Similarity of 18 batches of Terminaliae Chebulae Fructus
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Tab.3 Characteristic values and analysis of variance results of

%5 R | %% AR | %% iR principal components
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S4 0.971 S10 0.979 S16 0.970 3 2.480 10. 784 71.978
S5 0.952 S11 0.981 S17 0.991 4 1.588 6. 906 78. 884
S6 0.951 S12 0.977 S18 0. 986 5 1.197 5.204 84. 088
7[50/ my x4 1ISRTFAMERERDHESSHE
288 22 Tab.4 Score and ranking of principal components of 18 batches
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2. Shikimic acid 7. Gallic acid 11. Methyl gallate 14. Corilagin 15. Ethyl
gallate  16. Chebulagic acid  20. Ellagic acid 22. Chebulinic acid
Fig.3 HPLC reference chromatogram of the common peak of

Terminaliae Chebulae Fructus
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Fig. 4 Dendrogram for the systematic clustering of 18 batches of

Terminaliae Chebulae Fructus
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S17 4.617 -3.849 -1.482 -0.068 -0.379 1.735 2
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Tab.5 Results of the linear relation test

g B4 R SAMTEE (pg/mL)
ERTER V'=252.58X+5.30 0.996  19.86~277.98
RER Y=103.43X-195.54  0.9998  30.04~420.56
EARTE P B Y=2252.56X+28.34  0.9998 7.31~102.40
MEHET Y=98.55X+18.24 0.9999  32.08~449. 12
ARTFR U ¥=329.88X+36.05  0.9997 4.11~57.51
G Sl V=27.69X+74.25 0.998  59.76~836. 64
E¥i% Y=105.20X+117.17  0.999 6 19.61~274. 51
R V=104.36X+194.87  0.995  29.46~412.44
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ik ik 8 LA R S RSD L 25 5 R I
TR B TERHEE ) P75t B T LM 2L
BR BRACTR TR 1 3 % 143 o 1233, 18. 76,
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98.36%, RSD 43 %1 4 1. 42%,1.63%,1.02 % , 0. 89%,
1.36%,1.24%,1. 66%,1. 18%(n = 6) , 2B J7 ik IR
R4f.
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Tab. 6 Relative correction factors of seven components in Termi-

naliae Chebulae Fructus

FIREARS AATR RIS AATATE RRTHCE TAMR RER AR

1 0.797  0.971 0.389 0.294 3580 0.920 0.9
2 0.78  0.982 0.381 0.292 3517 0.932 0.941
3 0.766  0.9%7 0.380 0.290 3403 0.916  0.933
4 0.789  0.981 0.398 0.301 3548 0929 0.908
5 0.795  0.90 0.393 0.304 353 0.920 0.935
6 0.782 0.955 0.388 0.29 3561 0.94  0.9%6
1 0.78  0.969 0.388 0.29 3.5 0.9 0.937
RSD(%) 142 L3 L7 1.82 L1709 L7

2.5.3 RCF fif F % %

K 2. 2 10 R IR A 6 BESL IR TR 10 WL, #2 2. 1
T 1% A5 A R I, 43000 25 4 A ) il R v R0 AR
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BB T TR R BEALTR TR B RCF 1Y 52
Wi o 25 S RSD ¥/ T 2. 0% (n = 3) , WA | A3 1Y
SR AR R B TR IR R TR R K
BT IR HEE IR EALTR W2 % RCF T i &
FEMA PRI 7 I 8.
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R7T AREEEE G & XA L IE F FF4E R B i E 2206 (n = 3)

Tab.7 Effects of different HPLC instruments and chromatographic columns on

RCF and RRT (n = 3)

Biirin g b s LR RER RRTRVE XRTHRLE  AXHR RER AR
A5 RCF RRT RCF  RRT RCF RRT RCF RRT RCF RRT RCF RRT RCF RRT
€2695Waters i#1 2 Diamonsil Plus C 442 0.785 0.327 0.978 0.589 0.385 0.858 0.292 1.125 3.562 1.23 0.923 1.485 0.941 1.463
Welch Ultimate AQ - C, 4 0.779 0.325 0.985 0.587 0.386 0.851 0.296 1.121 3.544 1.225 0.911 1.496 0.936 1.452
Waters BEH C (4 0.796 0.345 0.996 0.582 0.381 0.846 0.298 1.116 3.495 1.219 0.926 1.474 0.923 1.427
Shimadzu Essentia i 2 Diamonsil Plus C, 0.782 0.329 0.976 0.601 0.384 0.844 0.301 1.139 3.466 1.254 0.917 1.469 0.938 1.439
LC-15C Welch Ultimate AQ - C, 22 0.789 0.328 0.972 0.595 0.379 0.861 0.289 1.101 3.573 1.206 0.909 1.471 0.934 1.463
Waters BEH C 42 0.785 0.327 0.985 0.583 0.399 0.869 0.285 1.128 3.581 1.239 0.936 1.418 0.958 1.471
Agilent 1260 i1 2 Diamonsil Plus C 442 0.791 0.326 0.981 0.576 0.386 0.852 0.294 1.143 3.513 1.208 0.945 1.471 0.941 1.495
Welch Ultimate AQ - C, 2 0.795 0.323 0.983 0.580 0.388 0.836 0.299 1.125 3.481 1.228 0.939 1.445 0.933 1.463
Waters BEH C 42 0.776  0.33 0.989 0.581 0.375 0.861 0.303 1.117 3.562 1.266 0.928 1.461 0.915 1.454
X 0.786 0.329 0.983 0.586 0.385 0.853 0.295 1.124 3.531 1.231 0.926 1.466 0.935 1.459
RSD(%) 0.88 1.94 073 135 174 120 1.97 L.11 L21 1L62 1.34 155 1.29 1.32
7 :RCF A A4 E W F  RRT A ARSI R G B8] A 8 Fl .
Note:RCF refers to relative correction factors,and RRT refers to relative retention time (for Tab.7 — 8).
#8 REAEE XX E B FREXHR B E A 808 (n = 3)
Tab.8 Effect of different column temperatures on RCF and RRT (n = 3)
- EETER B EATERTE  RRTH OB A R LB T F R
S RCF RRT RCF RRT RCF RRT RCF RRT RCF RRT RCF RRT RCF RRT
25.0°C 0.773 0.337 0.988 0.591 0.391 0.859 0.286 1.133 3.562 1.248 0.915 1.458 0.928 1.456
28.0°C 0.781 0.328 0.975 0.582 0.375 0.874 0.279 1.125 3.484 1.233 0.936 1.489 0.931 1.448
30.0°C 0.795 0.321 0.979 0.574 0.386 0.862 0.293 1.114 3.557 1.221 0.928 1.471 0.944 1.463
32.0°C 0.776  0.322 0.984 0.596 0.379 0.841 0.284 1.149 3.538 1.209 0.931 1.449 0.946 1.471
35.0°C 0.789 0.326 0.991 0.583 0.389 0.836 0.283 1.112 3.544 1.234 0.936 1.455 0.936 1.442
X 0.783 0.327 0.983 0.585 0.384 0.854 0.285 1.127 3.537 1.229 0.929 1.464 0.937 1.456
RSD(%) 1.17  1.95 0.66 1.46 1.77 1.83 1. 81 1.34  0.88 1.20  0.93 1.09 0.84 0.79
MM B TR OKE TRROHE R M . iUk,

I — I 22 ik 5 bk I R R0 e 2
(P =0.413,0.394,0. 438,0. 092,0. 248,0. 559,0. 546) ,
F W — DN Z2 3% m] T 00 301 258 T 8 A o 1

L EILE9,
3 itig
3.1 EiEsH®RE

G35 AR Sh A CF B — K RS - 0. 1% B iR
VR G - K NG — 0. 1% BRI ) BB 1 Ve Ji 2%
FOERLLONE - 0. 19 BV WA it sh AH I, €33 0
WY B Af | A 2 L ) R A A B ) T B AR
190 ~ 400 nm £ Bl R & X0 AR, 5%
SCHR[17 — 19, e85 270 nm VE RN E K
3.2 IREAEER

a3 50 25 5% T O TR 4 B0 ) CA 3] v J3E Y R &
) A TR B 32 A [l 3 A 75 ) S ) 48 B i
(20,40,60 min ) XFHEEER I FEM , 254525 RN R 25 5
AR EME 00 LA 70% SR BI04 9] , B8 7 $2 L 40 min
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3.3 By EiEsHh

WG H ST T 18 HE AR T 25 M 1) HPLC 45 2 &
i, eH e T 23N A 1 MRS R T 0.95, R =
B ARV RS B RV 6 4 U T 25 R R
) — B P S R S17 RN S18 YR 24 k1
AR RE AL A LA AL IR 5 o R A BT 45 S o, 1T T 25 44
By 225, 905 J S1T FI SIS IURE S B Jy—3 , Hi ke
i R —28, ST 25 SR — 3 R Hr e R
W, BEGEAE LY 5> F e AR A 1 84. 088% 1Y
15 8 k55 18 I F 2 M 2551591, S5l S17
FIS18 HYRE S 5545 4 B, 40 5 R 1. 735,2.290, 5
AL 43 AT R 2 A0 H FD 2 B 2340 W 245 SR — 3, R A 7=
i Ay 7 T 8 T - 244 1) T R
3.4 FHERFEM

AMFFE ST 1) HPLC F8 8L B 25 G — D 2 0Pk
VSRS 25 SR Ui , RERC b 256 EA T 25 & R VT
M, AL IRl F 2 R bR R T A el AR S 2%
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®9 BHAFHMPEITHASEMNEL R (mg/g,n=3)

Tab.9 Results of the content determination of eight components in 18 batches of Terminaliae Chebulae Fructus (mg / g,n = 3)

AP REm REFHTE RetE REFHRUB ARHH LY AR
MR —MEEE MR MR SMRE —WSEE SMRE -WSEE MER —WERE MR —alER MRk -l SR
SL 2003 1874 1856 452 5.0 1231 1225 2% 266 341 3685 1222 1258 1845 18.96
176 1652 167 512 5.6 1425 143 2.63 245 B %62 10012 1045 1.8 1741
$ 185 2011 196 6.4 6.7 1365 13.68 3.0 324 3422 .03 L% 1L 1569 1523
S 193 1436 149 325 355 417 1412 274 285 365 B8 44 413 1689 1122
$ 1745 1156 1102 402 43 1623 1631 1.85 L6 349 3523 1058 10.96  19.85  19.54
$6 1814 1636 1612 574 545 1336 1331 366 374 365 34 1L 1214 2136 2165
ST 1635 1SR 1589 487 5000 102 1015 274 285 3.8 368 400 1325 1747 18.01
002 164 1684 633 6.65 1156 1748 263 243 312 M85 1355 1387 1698 17.41
9 1865 143 45 1.1 145 126 1335 2% L7 36 %4 98 1012 1742 18.02
SI0 19.36 1869 1841 5.49 520 B 4 34 322 3385 W12 1068 1031 1456 14.03
SIL 174 R e sl 474 14T 1419 33 350 M5 M2 1.9 1240 1569 1621
S 1505 163 1602 614 6.5 1569 158 3.1 34 3312 3.6 1345 1384 17182 1814
SI3 1632 174 111 11 6.8 1436 1452 41 433 314 36 40 1451 1654 16,95
SI4 1712 1602 1585 5.4 5.2 155 14 28 313 B4T M 164 13.02 1740 17.85
SIS 1656 153 1564 5.8 633 1.3 1036 3.65 360 3504 3531 1356 1400 1825 1.0
SI6 1939 1741 17.00 6.0 5730 1412 A 49 460 369 312 L4 123 1632 16.44
SIT 256 1785 1154 487 5.03 1420 1432 3.5 38 334 BT 1540 1L 189% 1823
SIS 1863 163 1612 469 44 152 1516 367 375 3575 3541 1260 1301 2033 19.67
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