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Optimization of processing methods for Zerminalia chebula based on fingerprint, antioxidant spectrum-
effect correlation and multi-component contents
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Liaoning University of Traditional Chinese Medicine, Liaoning Dalian 116600, China; 2. Traditional Chinese
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ABSTRACT OBJECTIVE To compare the similarities and differences between raw and different preparations of Terminalia
chebula based on fingerprint, antioxidant spectrum-effect correlation and multi-component contents, and to provide a reference for
searching for modern processing methods of 7. chebula that are similar to classical ancient methods. METHODS Ten batches of
raw and different preparations of 7. chebula (single stir-fried products, bran-roasted products, sand-scorched products, ash-roasted
products, stir-fried charcoal products, and wine-steamed products) were used as test samples. The high-performance liquid
chromatography (HPLC) fingerprints of different samples were established by using the Similarity Evaluation System for
Chromatographic Fingerprint of TCM (2012 edition) , the chromatographic peaks were identified, and chemometrics analysis was
carried out. At the same time, HPLC method was used to determine the contents of 8 identified components. The antioxidant
capacity of raw and different preparations of 7. chebula was determined by DPPH free radical scavenging method, and the spectrum-
effect relationship was analyzed. RESULTS A total of 20 common peaks were identified in the fingerprints of the raw and different
preparations of 7. chebula, and the similarity of each sample was >0.9. Nine common peaks were identified from the raw and
different preparations of 7. chebula, including chromatographic peak 2 (chebulic acid), 3 (gallic acid) , 6 (punicalagin A), 8
(punicalagin B) , 12 (corilagin) , 15 (chebulagic acid) , 18
ABERTB L TPEZLRFEAAR LRSI H No. (ellagic acid) , 19 (1,2, 3, 4, 6-O-pentagalloyl glucose), 20
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(chebulinic acid) , etc. Compared with crude drug, the

contents of the above 8 components (punicalagin A and B are
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charcoal and wine-steamed products were more obvious than those of other processed products. Chemometric analysis showed that

the fingerprints of stir-fried charcoal and wine-steamed products of 7. chebula were obviously distinguished from other processed

products, and the fingerprint information of raw products and other processed products of 7. chebula was partially overlapped. Four

main differential components (chebulinic acid, chebulagic acid, gallic acid, ellagic acid) were obtained between raw and processed

products of T chebula; and four main effective components (chebulinic acid, chebulagic acid, gallic acid, corilagin) were

obtained by analyzing the spectrum-effect relationship of antioxidant activity. The single stir-fried product of 7. chebula showed the

strongest antioxidant activity. CONCLUSIONS The single stir-frying method is a modern processing method of 7. chebula which is

similar to the classical ancient method and is more excellent.

KEYWORDS Terminalia chebula; processing method; fingerprint; chemometric; spectrum-effect relationship; antioxidant

activity
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BRI
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L6 3 T8 0 840 1 130T 7 SP (45 S1) 38 &, #4
HH L LA X BB S, 4422227 300 7 vk i £ I
VR, Fe 2.3 N gk S R ERE R, e SR g I L T
TR ECR . S5 R BRI IR IR B TR A
AR I EER REAER (1,2,3,4,6-0- AR
- Tk 6 46 A L IRT T R A R (RT3 51 A 100.3%~
101.7% . 98.60%~102.3% . 99.76%~102.6% . 100.4%~
102.5% . 98.43%~101.8% . 99.6%~102.5% ., 98.24%~
102.4% . 98.39%~101.3%, RSD 43 %] } 0.35% . 1.14% .
0.83%.0.75%.0.53% .0.86%.1.12% .0.94% (n=6) , F ¥
T IEER R R AT
2.5.6  FiEE

B“2.2.27 0 R 30§~ SP K AN [R) A s s ) A3t S 8 TR
(£ 104tk , 439 “ 2.3 T ik S5 Ak A 2 , SR A1
br— p AT AR 8 Rl A3 i IR A
EIR L 3. RN T R RS e,
8 F A B 2 ) 5 m B A T kAR, e CT JZ i T4
I e e S A B (R ZE A L 8 e AR g A 1) 5 e AR AR A
] it B R A A
x3 WFSPEARMEHEFSHASHEENELR

(mg/g,n=10)

e S THH DC  FW ST CT /

ERR/N 1882 .14 1659 1397 1890 161 4634
BETH 849 1475 2246 3570 2621 1207 3171
LHRE 3009 275 1776 1458 1780 195 588
filis 3087 2955 26 1939 213 306 327
AL 12951 1571 10426 9418 11200 496 637
Bl 360 7026 10800 11886 10744 213I5 M4
1.0,3,4,60- TR AFREHE 1700 1710 1014 644 1040 061 189
IFgA 0393 18479 18697 10839 18488 617 131

2.6 AFSPRARMEH MHREMLEEHNE

K F DPPH H h 2% ¥ Bk 7% iF 17 Bt 4 1k Be 1 DU
FENTHL R REC2.2.27 TR T SP KA [ A i A
EAL ISR AR S A% 3 mL, 20 B B T B R
F&% A DPPH [ 55 (0.25 mmol/L) 1 mL, IR &%
A),BESE A TR GHCE 30 min. SR EEAM-AT LAk
FETHIE 517 nm A AL AR IO (40) . DLAE(E
F150% ZNEFCHE DPPH I SEV U, [ #84E , JHG
WG (As) 5 LLEEAR T 50% 2 AR RE S I, ) 45t
P, FEOCRE (Ao) o £ FF SR I 5E 3, BOF3{AE
115 DPPH H 1 3L 75 B % . DPPH A L5 R (%) =
[1— (4i—A4:)/A4] X 100%, 1f Bl SPSS 22.0 # " Probit
ST IIGE, 3 Logit i1 30F SP KRR il i i) A
3P ROH PR (IC) o 45 87K, i F SP.DC .FW
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ST.THH.CT.JZ % DPPH [ i % 4 1Cs 43 31 Ay 2.209
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1Cs 2 5 W i, S8 AR [RE ] T2 %60 T4 A fb i v 2
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271 CA

K SPSS 22.0 A THARANHL . KR 1) 70 HE YT
TRE (SP R A [R) i 5t 4% 10 41 By ey e e i FRAE Sy
SRR G S A A, 4H 0] B v B, SR FHE 5 BRR
FCHE B R0 64T CAL S5 SR LK 2, S5 WoR, K
FE B R 20 ) JZ A CT 4 H R —2&, 1 SP.FW . DC .,
THH.ST %}y % —2%, %W SP_.FW .DC . THH ST H.f
—E R, HAs 8RS B R S .
2.7.2 PCA

HE T~ SP B A [ H il i 1) A Wi 1o ARV Sk DLy
B, bR LA B | >R SPSS 22.0 #4317 PCA.
4R R, KMO i >0.6, ELURRFIRRER JE K 56 . 25 1k <
0.05, % I 4% 745 1 2 [|) HLAT 50 G B , $/R 64T PCA
HA T

T EAS SRR > 1 60 4 Fp 8050, B3 2 5t
k%R 86.633% , hi. I i 4 F 3= J 40T 55 1301 SP AR
[) 0 1 5 4 S [R5 86.633% (45 . . 1 380 A T 3%
Tor S FE AT, B 3506 19(1, 2, 3, 4, 6-0- T 15 £ - ik 4
%) 15 RZHNR ) (11,1613 12(F] FLp7 50) (8 (A H
1 B) 5.6 (LA AR E R 1 A STRRER K ; (it
7 200 FIRER) (A X 847 2 I STk A 5 T F2 A 53 3 .4
R L BT RR A R Y (63506 . PCAFS43 R (1 3) i , 0]
FZ.CT 5 SP FH A Ag i & HAT 5 35 X 1), i ]+
SP F HoAthIa ] i Z [ X/ AN IR, 5 CA &5 - —3L
2.7.3 OPLS-DA

N4 TTF SP S A [ ] it H A 0 06 T BV Oy D L 4K
P, >Rk SIMCA 14.1 i} i 47 OPLS-DA, 25 5% UL %1 4,
MNP A BT AL, F JZ F CT g4 H B AE—ike , 1fif SP AL
bk i A SR AE— R, 45 S 5 CA L OPLS-DA 45 {7 55—
3, H OPLS-DA 73 B R R PCA S 4T, 3035 FH T 1
SP Je ANl il i B S0 B 73 Afr . OPLS-DA 5

B R°X 7 0.944 .R°Y 1 0.512, YK T 0.5, FHHZA AN X
FERER Y 3R MR B R R RE 15 07 0.456>0.4, 3R
I ARG R AR B R AR T RE T o

A EEAT RV AR, AR B B (variable
importance in projection, VIP ) (B > 1 S i BEbRE , i 1% 17
+ SP AN [l M il b =2 B) 9 2 S vk i 0 . S5 AR R,
VIP {E K ENIMER Ay 3508 20 (3] 182 , VIP=2.149) |
15 (AR hR , VIP=1.824) . 3( & T, VIP=1.787) .
18(¥EAEmR , VIP=1.748) ,
2.8 BEMEXRSW
2.8.1 GRA

90T SP KA [R) e il it 114 1Cs0 2 A g 06 1
A SPSSPRO 7k /3 #11F 5 (https: //www.spsspro.com ) ,
XS AT YA A B, - A e 06t 1 AR S AR
i, ICo/E MRS 54T GRA, 45 SR W EK 4. 4550 5R,
Rk 7 2 FIRIR ) (9 18 (BEAERR) 3R B FIR) 4.
15 1C WS BREE X KT 0.6, U B 1 3 (83 0 Jir Xof 107 1)
WA SHUEALTE R R B R
2.8.2 PLSR

B4 SP KA [RIAE ] il A8 1C 50 (PRI A5 o) LA 0
WAL ([ 725 ) 5 A SIMCA 14.1 5 4F3#47 PLSR , %44
RIS W S 8000 F : R°X=0.992, R°Y=0.980, 0’ =0.867,
BUEHI KT 0.5, K1 WA ALA AR 47 i A T 1 1 R il
Mfe 1. B [ ShalA i/ e nl 0 25k, RECh
TE B350 BH 2 8 35 A 0 I 09 A6 5 40 -5 B AU A P 2 TE AR
XK, RECH BN ARG, SR BN, kg 1. 3%
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TR ERACBR A & AR AR W ., 33 m] BB 2 IRk M il el
WF R o K T AL, IEANATT LI H il i
[ R AN TR] 30T 1 A2 1 o0 2 % A A ) R B ) e
b, Horp CT & @ iR ik, 12 231 24 h K i) [A] 2%
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