HPLC 8 BB ARG A& KK AN A RHUO FRE

BEH, REX, a=& 2, AR, KHBB, TIRZE V0t ER s, R 0101105 2455k RHE
KR BESRE, M5 Sk 014040)

WE: B NE 10 2R RE RIRITF 4469 HPLC 385 Bk Ae 4 AP 384T RS, SEREXRESITEZ I AR Z RN
Fik. B3k KA HPLC ME 10 b R R KRBT FHMAIELBER LT EZRSEL TR, AR TR TE . AT L7 AT
F B 694% ., Agilent Eclipse Plus Cis &,3% 45 (4.6 mmx250 mm, 5 pm), VA 0.03%FBE82 K- W BE 4 shA0, # kb, Ak
I mL-min™', 43 30 °C, ® KK 270 nm, A “F 2% EER LA BAAMEIFN FAQ012 rA)” i HiE, AT
B &R IRE MR B BRI T A6 AF R0 8B, A FM LRI TAE B 6948k RBRBEAEAME, st
AT, R AL TTHSORLAFEEART 19 MNEAS, AL T3 TEAERLTR, 8 FEAERLTR
WES, 10 5% AMBERT, 19 5% A7 T8, ARTHR., ARTVE. MEET. #WT8RSHE 5.625~180, 2~68,
25~800, 5.718~183 ug L% A RIF(r > A A 1, 09992, 09992, 0.9999, n=6), #HEE. T LKA T Y RIF;
AETFR., ARTVE. MEZER., T TR FHmFRKESH A 97.92%, 98.24%, 100.35%, 101.82%, RSD 4
F 4 2.33%, 1.98%, 2.19%, 1.87%, KIEH IR 63T AR EL B K, L KEXKES WKL S HPLC
ER B SRS R BN F AR L. A&, THTTTHRERN, AT BRI LA R BT R 7F R4

T HEARYE
KR T B EE; RN REXKE
FESES: R284.1 NHEIFRERS: B YEHS: 1007-7693(2020)12-1448-06

DOI: 10.13748/j.cnki.issn1007-7693.2020.12.008
SIRAAS: AE4, KREL, =%, . HPLC HLBA#EHRLE SR EXKEFFNRRAMNATFRAEN]. FEIAREA
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Evaluation of the Quality of Different Batches of Terminalia Chebula Retz. Based on HPLC Fingerprint
Technology and Grey Relational Analysis

XIA Huimin'!, ZHANG Huiwen!, BAI Yunxia?, LIU Hong!, ZHANG Lingling!, WANG Huanyun'"(7.School of
Pharmacy, Inner Mongolian Medical University, Huhhot 010110, China; 2.Baotou Medical College, Inner Mongolia University
of Science and Technology, Baotou 014040, China)

ABSTRACT: OBJECTIVE To establish the HPLC fingerprint and determine four index components of 10 batches of
Terminalia chebula Retz. from different origins, and establish a quality evaluation method by grey relational analysis.
METHODS The fingerprints of 10 batches of Terminalia chebula Retz. from different origins and the components of gallic
acid, methyl gallate, corilagin and chebulinic acid were determined by HPLC. Agilent Eclipse Plus Cis column(4.6 mmx=250 mm,
5 um) was adopted with 0.03% phosphoric acid water-methanol as mobile phase, gradient elution. The flow rate was 1 mL-min~",
column temperature was 30 ‘C, determination wavelength was 270 nm. The “Chinese Medicine Chromatographic Fingerprint
Similarity Evaluation System(2012 version)” established a HPLC fingerprint. Based on the grey relational degree, the data of
each index component of different batches were analyzed, and the relational degree of each evaluation unit sequence with respect
to the reference sequence as a measure, and the sample was comprehensively evaluated. RESULTS The fingerprints of the
samples were established to determine 19 common peaks. The peak number 3 was gallic acid, the peak number 8 was methyl
gallate, the peak number 10 was corilagin, the peak number 19 was chebulinic acid, and the gallic acid was linear at 5.625—
180 pg(r=1, n=6), methyl gallate had a good linear relationship between 2 pg and 68 pg(r=0.999 2, n=6), corilagin had a good
linear relationship at 25-800 pg(»=0.999 2, n=6). The linear relationship of chebulinic acid at 5.718-183 ug(r=0.999 9, n=6),
which precision, repeatability and stability were good. The average recovery rate of gallic acid methyl gallate, corilagin,
chebulinic acid were 97.92%, 98.24%, 100.35%, 101.82%, RSD were 2.23%, 1.98%, 2.19%, 1.87%, respectively. The similarity
of most batches of Terminalia chebula Retz. met the requirements. CONCLUSION The grey relational analysis combined with
fingerprint and multi-index component quantitative evaluation method is simple and comprehensive, and can be used for the
quality evaluation of Terminalia chebula Retz., which provides a reference for resource development and utilization and
screening of high-quality Terminalia chebulia Retz..

KEYWORDS: Terminalia chebula Retz.; fingerprint; quality evaluation; grey relational analysis
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W TR A & A W] F (Terminalia
chebula Retz )i 4 E 17 F(Terminalia chebula Retz.
var. tomentella Kurt.)[ T i@ R szl =410
VU, ERRE . At S5, thER . PEE. )T
RV A AT . W2 R EE A
X MRS, EEESEN, BAYUR
b, PUs . YU . SR . RITROE . PSR
FEREAL . IRYS | R RS EER], T2
MEEZY | SEEEZ PR AL, A IR LT 5
B RARSE TR R ATz, BRIA
P2, BRSSO IR . ORI
SR e, WA AP R BEE,
I R b3 FH TR TS AR, B MBEAT, i W %
AMEASIE, R & EAEAED) s 5By h, BATHt
REUR . PO . U . PUREESF AR PEN,

HAT, ST+ it PH 7 2 il 2 5% H
HZYEE . HPLC KLTAMGIE LA . AR SEg Rk
AR IR A DI B A ik e — E R b BEHRER AATTRY
TR, I 2 TR 00 A2 Ll vk S A 3L S PR
[ 0 P 1 Bl e i A . Bheede . N LR g
o VER K5 R GEBE L3 58 2 A — &8 43
NZS, AR AT DUE RS A Y
FHXF 2200 BEF AR TR 8T, A5 45 ie
PbE il . W, N IE o 880 ) S22 25 4
TR AT AR AR, RE R A RS
PE, SEMARPECHA K, BUAZ5H B AN
ik, BN M AR SR AT E S A, T
FE LT AR IR A KA R i, DAtk
XF 2 AT R BT,

ABFFAERNT 10 HEUCAF > #3]F- HPLC 45
QUSRS L, SR DR 4 AN EER
SPRE TR I EFERIERE . A BLR e PR Ay
FRRUOEAT Tt A BT TR AR R 43
Bt RIS A5 K8 SCHK FE LE A b, da FHI T =X,
DIABXT SCHRBE A S, XTRE A T2 5P, LA
N5 BRI K B ALt PR e S S 25 i dla
1
1.1 5

LC-2030C 3D 5 &4 AR (R A (H A 8 e AR
Jir); KQ-250DE %I 75 i YR A (B 1l iy A A 2
ARRAT); AL204 BIFT5 532 —HF 50T R F- (1
Fr-E R 2 IRA FD); KQ-250DE AU H #AIH

o E AR 22 2020 4F 6 A4S 37 55 12 1]

TS TR A oA T B 7 s oA FR A D)

VIR GT Bt (b 1 24 2R o ko T
#5 . 110831-200302; HPLC=99%); iff F-FR X}
M (IR BB FRAE], fit5: B20495; 4fi
FE=98%); WETFRRHERES . M103947; 2l
=99%) . Ff FLF H S 23094-69-1; 4L =>98%)
BI A st B TR A A PR F 5 B B (g al,
% F R B R ]
1.2 HEASRIE

T 5 5B 1 1 TR R SR S AR
(AW AR, 0 F e gE EB i FrEJE , K 1.5~2.5 cm,
WFRmEGOEEMGA, YErRmEER
ShRAE 0 AT B S A e SO F ) A
SRS AR B AR, B PR AR B, S
EREEE . 10 MR IR 1, ZNEN
2 Bb R 2% 24 2 Be A 25 it & 5k 2 S0 A e
S1~S8, S10 Aifl¥(Terminalia chebula Retz.)1-J5
BEAIRAZ, S9 MBI F(Terminalia chebula Retz.
var. tomentella Kurt.) T HL 52
F1 10HATFAHMFEREER

Tab.1 Sample information of 10 batches of Chebulae
Fructus

Az Eilm=2 7L %
S1 170801 JR B [ s 5 P 2R A B A D
S2 180106421 IR FRESE 2V 03 A RN )

S3 160504671 "R JESE 24 JBA53 A5 BR A )

S4 816070631 = WALE G PR A RA

S5 151002313 = AL 8 2l AT BR A F

S6 20170501 =M JUVE Al 2GR A R

S7 180501 = JTARRWH R

S8 1809001 =M P58l R A2 A B2 )
™ TALERHEZ AT B A

S9 1710010115 =
S10 18042801 I

I

L £ Bt 25l A7 B2 A

2 FHAEEER
2.1 @FEEIF

Agilent Eclipse Plus Cis & i # (4.6 mmx
250 mm, 5 pm); %A 1 mL-min~'; #EFEE 10 pul;
HEIR 30 C5 KA 270 nm; FRBIAHK 0.03%05
FR7K(A)-HBE(B) o BB EEPEN - 0~8 min, 5%—10%B;
8~15 min, 10%—15%B; 15~35 min, 15%—22%B;
35~42 min, 22%—23%B; 42~45min, 23%B ;
45~50 min, 23%—24%B; 50~55 min, 24%B;
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55~63 min, 24%—30%B ; 63~78 min, 30%—41%B;
78~83 min, 41%—43%B ; 83~88 min, 43%—45%B.,
Fie IR S 25, 0 R IBOR & % BRI L
AR AS 10 uL, AR, #fa B TR .
BB TRRFHS . ] HLRL 5T AT R (4 B 1) 4y
Wk 8.8, 23.7, 40.8, 79.9 min,
2.2 R SR A
SHBEE TR . WETIRWES . AR
S B ahiE , FEEAOE, B 10 mL &l
H, MRS AR, Sl 1 mL SRE T
% 0.180 mg., WEFMHMEE 0.068 mg. 45T
0.800 mg. 1FHR 0.183 mg AYIRA X IR A,
oI, 4 CHROBIRAT
2.3 A
BOmnF @y Ak &, rgnoe 20 BHif), B
0.1 g, MmFrE, ERIEHIEHS, FHEMA 70%
O R 25 mL, PR, 3% 100 Wk
PR 20 min, B G AN, JELT , BUZEEWE , FH 0.45 pm
UERENESL, RIS,
2.4 HPLC 580 EE AT
24.1 {UEHEEIEFZLEE WSS 258 0.1 g, KK
R, HE 237 TUT B A e S, R 2.1
TR ik sk Stk 6 Wk, 4hIREM, Ak

1) A B[] R0 T AR LB 36 A4S — 2, RSD #<3%,
AR SRS 2R,

242 FAEVTEEZEL HUS5 258 0.1 g, HEHRE,
Fie “2.37 UM A A, (2.7
TR @R A, e AE 0, 2, 4, 6, 8,
10 h AR, 255, AT Wi Of BE sl i)
WA A —3, RSD ¥<3%, fF&+540El
TEER

243 FHMERE  HUSS 258 0.1 g, KEHIRE,
fie “2.37 WUk A AL A, R 2.7
WUR g o, Ay A, g5 SRR, g EN
PR B i [R] Fnide i AR LR S A — 3, RSD #1<3%,
AR RSB ZR

2.4.4  FRSUEGE RS KA IES A EC 10
fL(SI~S10)Z5#4 0.1 g, KEEFE, & “2.37 WIH
WL A AL A TR, e “2.17 TR Ak S
S3AEI . RL (2 (gt bR S0 B AR LU IE AN R
45 ) (2012 MUA)RAEHAT 0T, DL ST S A A
TEAE NS H B, R 2 SR IE ik Ui A fifs
SRS R B SO KEA, HAKHERE R S5 X}
A RS AL 24>0.9, 10 Stin] Ay F S i
Bt BRE S IR 1, HebiaE 19 AN IE I, 10
HEVITF 25861 19 A W I i AR L3R 2.

14
7 B 1
1234 761 8 9 10t 13 L1516
RS B g = R
ln_‘_u‘_LA._k_‘__. A i - $10
Pl Lo : ; Pl !\

0 4 8 12

110 #K ¥ F 2 41 89 HPLC 45 5

3-WETHR; S-ETIRWE; 10~ AR 19901,

Fig. 1 HPLC fingerprint of 10 batches of Chebulae Fructus
3—gallic acid; 8—methyl gallate; 10—corilagin; 19—chebulinic acid.
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R2 10 BRI THM 19 A A & wiEE R

Tab. 2 Peak area of 19 common peaks of 10 batches of Chebulae Fructus

No. 4 Ht[E]/min S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 RSD/%
1 5319 851856 892793 1361484 684256 1370290 1232899 1063432 1186391 660215 894 722 26
2 7.124 60789 55357 102 434 34 818 127 549 98 671 91 303 40 424 125 884 46 783 45
3 8.767 1079 688 340 188 961265 1178818 1630816 587308 526077 1157895 920 532 446 233 46
4 10.230 227250 230412 247 088 290 208 456 550 357 440 321 527 877 120 201 514 379 368 55
5 14.716 1223043 1433899 2363503 666447 1989924 2137443 1859363 1561571 329490 2563899 45
6 17.148 261 458 167 180 220452 182 111 222 600 214 435 189 351 277 364 250 653 165 356 18
7 20.211 1636940 2166213 3257991 1125654 2881024 3098233 2674353 2354859 460 198 3435809 42
8 23.755 56 424 69 719 57134 64 801 38953 44 808 179 523 160 436 10282 342172 97
9 28.157 246 740 608 848 863 302 182 127 549 996 722 407 685272 595201 93 771 795 858 50
10 40.817 1133988 1027287 1362262 585 650 863600 1368438 1177390 681 792 465015 936 493 33
11 42.160 1287219 1314716 2357659 688179 1624606 2098311 1997829 1847679 1034992 1610729 32
12 44248 1288 131 201 807 353 094 888249 330 561 228 288 273 548 525197 294 668 101 650 82
13 61.853 962 504 397 831 723 516 548 528 750 192 560 755 667300 1002575 76 791 473 050 44
14 63.372 6221510 6198095 8497201 2876886 5966594 7995521 8177854 5945607 863316 6187098 40
15 65.706 745 490 279 447 860 694 113 370 350213 406 474 519152 329 856 49 787 571 160 61
16 66.373 726 080 166 519 230585 455171 224980 118 194 227438 336 305 18 281 160 001 75
17 73.160 1084 104 667339 1212203 571 680 538 515 857051 1698476 2314624 25219 663 572 68
18 77.505 8126602 1597134 2362659 4973654 2108143 1235912 3001682 5013944 80089 1314955 81
19 79.998 3312221 1622029 2677541 2390613 2394343 2049783 2303063 2374261 1716901 1850618 22

2.5 EEE TR S E, RSD 23518 0.92%, 2.22%, 1.81%,

251 LMEXRRFZLE BRI 227 BFRE
YRR, HEISH R 1, 4, 8, 16, 32
5, BB5), 4% <207 TR AR SRRIERE, D g
o DIERIBCY Y, X BREREE (ug- mL)h
X W hibrEi 2, WETFREERIA TR Y=
32 117X-12 223, ZMEMRRE =1; BEFRH
BRI 7R Y=30 924X-1 527, LPEAHE R
7=0.999 2 ; Fi] HL 47 5T 2Rk [\ 09 J7 #R Y=11 882X—
191354, =0.9992; W FRRLMERIE T’ Y=
36 472X-75 930, LA FREL =0.999 9., 25
FIAE TIRTE 5.625~180 pg, & TR W ESTE
2~68 ng, MTHEFIGFE 25~800 ng, IFHR 5.718~
183 pg EFIN 2 RIF& LR,
252 (UEHEE AL LSS M2 0.1 g, K%
FRAE, $ “2.37 WUN AT AU S A T,
“2.17 TUT @GRS 6 K, MR E T
iR, B PR . o) FER RN ] R i e T L
RSD 24510 1.21%, 2.13%, 1.67%, 0.60%, %
FEHLERHG 2 5 R AT o
253 EEMRE B S5 2 0.1 g, KEERK
R, HE 237 TR A A A IR 6 1,
e “2.17 WUF ISR, AR E TR, &
TR ES . A HLR 5 R M T A, 4 )
rh E BRI 2427 2020 4 6 F 545 37 545 12

1.82%, Z5RFWZIr ik ER M R
254 FEMRE: B S5 ZHMA 0.1 g, KEK
FE, 4% 237 IR B AR S, i 2.1
WUR 38 25 R, I ERESTE 0, 2, 4, 6,
8, 10 h (AL, MR E TR BEFRTER.
ol LR RN TR 5 i, RSD 4031 0.54%,
0.18%, 0.98%, 1.08%, &5 FLMMLE I WAE
10 h EEE R AT
2.5.5 JNEEENECR BEME S A S5 254t 6
., B 01 g, KERE, BT HEHRE
A, 435 4 BRRE S S X R R 1 05,1 ¢
1AL 15 INAHREE 20510 1.244, 0.028, 1.728,
1.637 mg'mL~!' (R E TR, WE TR, flH
PR AT RRIR A X AR, He (237 TR
P IR, HE 2.1 TR ik SRR
HR AR U R T SRR DR, e E TR . &
TR . A B R R 0 S 24 A [Tl
AR 97.92%, 98.24%, 100.35%, 101.82%,
RSD 43514 2.32%, 1.98%, 2.19%, 1.87%, uERH
I RS
2.6 4 FRIE MRS

B 10 fbITF25 MR, & “2.37 IR A9k
Oy e B S, FE 2.1 TR @i Ak
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TR, 7T 1 F5 S0 Kok B FE 2
b 19 AN, SXFRE ST, 3 Sk
HEETIR, 8 SEEMEETRHE, 10 Sk
TR, 19 SRR, RE 4 FHE MBS
ORI, Z5E IR RIE S R, S5RIEE 3,
10 FAS [RIHE U 0] Hh A AS ) B 43 7 & HE 7
(F 5 17): TR S5>S4>S8>S1>S3, W& TR
i S10>S7>S8>S2>S4, #fif 751 S6>S3>S7>
S1>S2, J[FR S1>S3>S5>S4>S8,,
£3 0HAATHFRETR, RETFHRTEH. WEHK
R FEHAE

Tab. 3 Components of gallic acid, methyl gallate, corilagin
and chebulinic acid in 10 batches of Chebulae Fructus

mg-g!
FE OBRETER  RETERWE AR TR
S1 8.499 5 0.468 5 27.8855 23.224 3
S2 2.743 2 0.576 0 25.640 5 11.638 8
S3 7.5777 04742 32.688 4 18.873 9
S4 9.2722 0.536 2 16.348 3 16.907 1
S5 12.789 5 03273 22.196 5 16.932 7
S6 4.666 8 0374 6 32.8184 14.570 8
S7 4,190 2 1.463 7 28.798 7 16.307 0
S8 9.108 2 1.309 4 18.3712 16.795 0
S9 7.260 6 0.0955 13.8102 12.289 1
S10 3.568 6 2.778 6 23.730 2 13.205 7

27 TRt AT
271 BEHASUERUAR AL JEF 19 AR it
WS AR R T T IR R
SR, T IR ARG, X R B
Ko IAbER, BEAT n AR, AREAAT m AR
Hebi, ALROEH M ITIT A, AR IR ()RR
IR HE T TSR A b

m=§§ (1)

A, Ya MRS AL PES REHE . X 0 5UR

T4 I0MKFATFI9ONEFETHRAANABEEHTER

BAE, XA n DS KA HEPRIIE
272 SEFHIMER SRR GCHEH#1T
VAN, FFEEERILS T MR %S %7
5. mMEHFINN (X} (k=1,2,3,---m), J&n
ASBE SRR A AR R K (EH s IESFH TN
(Xgtk=1,2,3-m) , & n DHE 5 HE 5 15
/IME

273 REKEHE RILSETH), CECREL:
Amin + PAmax
Vi = Y|+ pAma

f]i(s) = | (2)

KA, A =min | Yy =Yg [ A
Yy |, SRR Y, MERKRAE, p BaPER
B, HEHBUE 0.5,

KZEZHTY), KRIRFRE:

fi — A:rlin A pAmaX (3)
i |Ytk - Ytk| + pA:nax

= max Yy, -

X, AL, =min| Y, Y, [, AL, =max|Y, -
Yil, Y R RRA Y, i/AME, p N3
PR, HEHUE 0.5,
WS H ), KB,
0y 7Nt
Fis) = Zglff{(s) 4)

WEZFHFH, KIKE

17
t = — ! 5
40) mkzzlfk(t) (5)
AH ISR
_ T
= (6)
Ties) T i)

THEARE S AT SCBR RS, IF 4% r, R/NHE
¥, HEPZR I 4~5,

Tab. 4 Sorting results of relative correlation of 19 peak areas of 10 batches of Chebulae Fructus

i H S1 S2 S3 S4 S6 S7 S8 S9 S10
ri 0.555 6 0.388 3 0.587 6 0.377 4 0.529 0 0.509 1 0.5163 0.562 4 03126 0.4720
HeF 3 8 1 9 6 5 2 10 7

RS ARTR. RETRFE. MEuxX., WTRAENKREHTFE

Tab. 5 Sorting results of relative correlation between gallic acid, methyl gallate, corilagin and chebulinic acid

i H S1 S2 S3 S4 S6 S7 S8 S9 S10
ri 0.563 8 0.336 7 0.538 7 04195 0.507 2 0.456 6 0478 7 0.470 0 0.3030 0.474 6
Hey 1 9 2 8 7 4 6 10 5
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2.7.4 RSP rBOK, RN ITTE S i
5% e Hl [ B SRR BE ALK, PRM BRoGHAE
JT AT o KA IR B A B vk T AT LAAS R LA
TE5E: WA THR SCEE 19 A I K
R4y #r, WPy M ERT 5 402 S3>S8>
S1>S5>S6; 138 i 3= 22 Bl o3 A0 K 48 IR B2 43
W P25 AT 5 4452 S1>S3>S5>S7>S10,

3 Wig

AR SZ IS A i A YR Y R 4 v A TR b b —
ZE L)V TR, SR T 2 0 DR 3 A
ERAWEEES, IS EIEHME O A ZS . K
AIF 538 3 K8 S B 43 51 o0 A 10 JtE U] - 1)
HPLC 88 EIEM =T M0 & &, 450 %RH 2
TR 0 S B B 285 SR BB AH L EDIE, [RIE, 4 Fh4g
P 1853 A HE P 435 S 5 K 0, S 166 32 1 i 45 SRt AH
ENIE, B FHEWRSNERARE, BaES,
Hrh SI07H). S3(7 %) . S5(=m)4a TiaHE ¥
SERT, AR TR R 3 AR AT
56 MUK BRI T, | RN FLE AT
B, ARZHZ M R fAE S EER, 57
W R | RIS . AbFE . fEE T REEE
FUIN KR K 6 Mtk arEr=il 1, 4503%
B[R] — = Wil A A 2 5, HNFE R i 4
A, JER A ER Rl X AR S 25, B
AR R AR R 1 B s A, W 59808
WF 2 FEY BARVE R R —FP 25 W (A, fH2
P RSN FER, HBH . MR KO R,
9 MR 5 S9 Tl T i, Frar
P33 5 7 €0, 5 Bk JBE 43 M 46 SR 1 36 W 48 B 3T 17
10 LM PR ERZE, HEETR. &8
TR A B P i PR & 2 A 5,
55 SCHR A 9 245 R — B0 R e o R K 556
R ATk Al HPLC 48 803 v I 2 i o3 oF
Wb . B TARFFR PR BRI D, #5200t
I8 PR T IR A ML X SRR Sk, e
VI BE IR BRI T, o 24 1 Jo o 6 3 5 i AL AT
RE%,

R A, IR B A AT 1 R 45 b AR G S R (ELA R
HBHEIFE, NIRALEE T SRR AR, R
FH R A6 I B X8 20 B3 19 Ao ik 7 e Ak
SEHT, RERS B . 4T ML ZE A PR T B UR

o E AR 22 2020 4F 6 A4S 37 55 12 1]

548 SRR R AR A AN T s IR ORI
GIATIE AT RSO PR 2k B, i) AASORE AT
T EZO 0 BEAT R A, B R e
BOREAR, BEARZOREADIILA, BARD T
PEdd AR TR . IR 2R AR (B 5%
HRPEE 7 Ak Ml HPLC 48 SCRT3E % I BB R PF
2H
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