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Abstract: Terminalia chebula is a traditional Chinese herbal medicine, which distributed in Yunnan, Guangdong, Guangxi, Tibet and
etc. T chebula is widely used in the clinical medicine of Chinese medicine and it plays a significant role in the Mongolian
medicine and the Tibetan medicine. The chemical composition of 7. chebula is rich and diverse, including phenolic acids, tannins,
triterpenoids, aliphatics, flavonoids, volatile oils, amino acids, trace elements, carbohydrates and so on. Modern pharmacological
studies have shown that 7. chebula extract has many pharmacological activities, such as anti-oxidation, anti-cancer, anti-tumor,
detoxification, antibacterial, strong heart, anti-inflammation, immunomodulation, anti-microbial, and promoting bronchial smooth
muscle contraction. From the aspects of textual research, chemical composition characteristics, pharmacological action and so on,
this paper expounds the research progress of 7. chebula. According to the core concept of Q-marker, we predicted and analyzed
the quality markers of 7. chebula from the aspects of chemical composition characteristics, traditional efficacy, medicinal
properties, pharmacokinetics, new clinical use and measurable composition. It provides reference for the quality evaluation of T
chebula.
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Table 1 Phenolic acids in Terminalia chebula

eIkl wEY R B CHR

1 RAKHMER (trans-phenylacrylic acid) CsH1002 — 8
2 ZHE (benzoic acid) CHeO2 — 8-9
3 JRJLZER (protocatechuic acid) C/HeOs Ri=R2=H 8
4 RETE (gallicacid) CHeOs  Ri=OH,R2:=H 8-12
5 WETFERFEE (methyl gallate) CsHsOs  Ri=OH, R2=CH3s 13-14
6 EETFERLEE (ethyl gallate) CoH1005  Ri=OH, Rz = C2Hs 9,13,15
7 JEHER (shikimic acid) C/HsOs  Ri=R:=Rs=Rs=H 8-10,15-16
8 FEHRPZHEE (methyl shikimate) CsH110s Ri=R2=R3=H,Rs=CH;s 8-9,17
9  FEER-3-0-K BTN (shikimic acid-3-O-gallate) Ci4Hi609 Ri=galloyl,R2=R;=Rs=H 14,17

10 ()-FFHER-4-0-% & THRIEE [(—)-shikimic acid-4-O-gallate] CisHi609 Ri=R3;=R4=H,Ry=galloyl 17

11 (-)-FFER-5-0- B FHLHKS [(—)-shikimic acid-5-O-gallate] CisHisO9 Ri=R>=Rs4=H,R3=galloyl 17

12 ZEFFEEMR (dehydroshikimic acid) C7HsOs  — 15,17
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Fig. 1 Structure skeleton of phenolic acids in 7. chebula
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Table 2 Tannins in 7. chebula

Eike] wEY AN B ZE R
13 2,3-(8)-/NFRFE ROR — F B - D- i 4 B CsH02 Ri=Rs=Rs=H,Re=Rs=A, 13
[2,3-(S)-hexylphthaloyl-D-glucoside]
14 3,6-—-O0-% & TWiE-D- # p C20H26014  Ri=Rz2=Rs=H, R3 =Rs = galloyl 13,18
(3,6-di-O-galloyl-D-glucoside )

15 1,6-—-O-¥% & T Bt Jk-D-7i % bl C20H26014  Ri=Rs=galloyl,R,=Rs=R4=H 12,19
(1,6-bis-O-galloyl-D-glucoside)

16 6-O-V% & Tt dk-D-H i bl Ci3HwwO1w  Ri=R2=R3=Rs=H, Rs=galloyl 12-13,18,20
(6-0-galloyl-D-glucoside)

17 1,2,6-=-0-1% & T 5E-B-D-i % Hl C27H3301s  Ri=Rz2=Rs=galloyl, Rs=Rs=H 12-13
(1,2,6-tri-O-galloyl-B-D-glucoside )

18  3,4,6-=-0-1% & T BE-B-D-H & Hl C27H33018  Ri=R2=H, R3 =R4=Rs = galloy] 12-14
(3,4,6-tri-O-galloyl-B-D-glucoside )

19 1,2,3.4,6-F-O-B & T Wk 5E-B-D- &) B C41H47026  R1=R2=R3=R4=Rs = galloyl 12
(1,2,3,4,6-penta-0O-galloyl-B-D-glucoside )

20 1,3,6-=-0-K & T EER-B-D-HE HELF Cx»H33013  Ri=R3=Rs=galloyl, R,=Rs=H 10,21
(1,3,6-tri-O-galloyl-B-D-glucoside )

21 ﬂ?? (chebulanin) CosHs9Os0 ~ Ri=galloyl, R3=Rs=H, Ra=Ra=A; 8,22

22 ELEER (chebulagic acid) Ci26H115066 Ri = galloyl, Rz =Rs=A1, R3=Rs = Az 10,12,15

23 ﬂ?ﬁ& (chebulinic acid) C4H2027  Ri=R3=Rs=galloyl, Rz=R4=A, 10,22

24 23-O-FE B TEARE#R (punicalagin) CosH720s4  Ri=H,R2=R3=A3, Ra=Rs=As 17

25  punicalin Ce6H46033  Ri=R2=R3=H,R4=Rs=As 8

26 Mi{-FEZHE A (terflavin A) CesHs602s  Ri=H, R2=R3 =A3, Ra =A4, Rs=galloyl 10,23-24

27 Mif-#E B (terflavin B) C36H30022 R1=R2=R3=H, Ra= A4, Rs = galloyl 25

28 MIf-#EE C (terflavin C) Cs0H49032 Ri=Rs=H,R2=R3=A3 Rs=As4 8

29 Mf-#E D (terflavin D) C2H23013 Ri=R2=R3=Rs=H, Rs=A4 8

30 U FEERT (terchebulin) CosH720ss  Ri=H,R2=R3=As, Ra=Rs=A¢ 12,17

31 Bz=Sks (corilagin) CssHasO26  Ri=galloyl, R-=Rsa=H, R3=Rs=As 10,12,17

32 WF#5 A (chebumeinin A) C2sH32020 Ri=galloyl,Rz=R3=R4=H,Rs =A7 26

33 {-F#5i B (chebumeinin B) C29H32020 Ri=galloyl,R2=R3=Rs=H,Ra=A7 10,26

34 TR (chebulic acid) C7H100s Ri=R3=H, R2 = a-COOH 10,17,27

35 WTFIRER=ZME8 (triethyl chebulate) Ci3H20s  Ri=R3=CzHs, R2=B-COOC2Hs 8,15

36 HTTTFIKER (neochebulic acid) CioH36024  Ri=Rs=As, Ry =p-COOH 14

37 ¥E4eRR (ellagic acid) C14HOs — 10,12,28

38  AMFHET (casuarinin) CuH30025 — 10,12,29

39  ZAREH (punicalagin) C4sH2sO30 — 30
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Fig. 2 Structure of tannins in T. chebula
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Table 3 Triterpenoids in 7. Chebula

EIke] % Y IAREE 7 iR
40  BEEE I (arjunglucoside ID CssHeoO11 Ri=OH, Rz = B-glucose 31
41 FAIYLMS AR Carjunic acid) C30H470s Ri=Ro=H 32-33
42 FYIMi41-%& (arjungenin acid) C30H4706 Ri=OH,R2=H 9,27
43 1 FLfE (chebupentol) C2sH190s Ri =H, R, = CH,OH 34
44 WFH 1 (chebuloside I) C3sHe0O11 Ri =H, Rz = COO-B-galactose 32,35
45 T 11 (chebuloside 11) C3sHe0O12  Ri = OH, Rz = COO-B-glocuse 10,32,35
46  20-FRHELAEER (20-hydroxymicromeric acid) C29Ha40s — 28
47 W#ERR (maslinic acid) C3H404  Ri=CHs;, R2=H 14,28,36
48 20-FRHRERER (20-hydroxyursolicacid) C30Has04 Ri=H, R»=CHj3; 28,37
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Fig. 3 Structure skeleton of triterpenoids in 7. chebula
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Table 4 Volatile structural compounds in 7. chebula
U HE AHXS 43 T 5 SR

49 +FH 4t (pentadecane) 212 40
50 2,6- AT FENTHEY [2,6-bis(1,1-dimthylethy)-4-methy-1-phenol] 268 40
51 +754t (hexadecame) 226 40
52 IEiHER (linoleic acid) 280 40
53 + )\BR J% R [9,12-octadeeadienoic acid (z,2)] 280 40-41
54 175 (hexadecanoic acid) 256 40
55 Z#4t Ceicosane) 282 40
56 +4t (heptadecame) 240 40
57 + Lkt (octadecame) 254 40
58 ZKHER (benzic acid) 122 40
59 Ji-0-fEFFEE (cis-o-santalol) 202 40
60 2,6-—HIFEA+kE (2,6-dimethy] heptadecame) 268 40
61 + ViR (tetradecanoic acid) 228 41
62 MR Coleic acid) 129 41

2.7 BERRSE

H AT M7 20 B I BB R R S A R &
AR BER. AR BER. RS,
2.8 WRKILEW

H AT M7 20 B SR i K A S 0 b
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3 HIEER

AR 245 B 22 AIF T 3R I, 1 3R U BT B s b
PUEPUHR . AR, i 0. PR R

PUMAED S ARt SOUE TR LSS 2 25 BRI
3.1 mENEHR

PRI W PR E . 5 AR R
RGN EABZ ImFedk, REHERE B HHE A
BRI, X T B S A SO 51 R e
TEAR AT IR YT A P14 w1 i S ST 7 3 Y ] 5%
9 Fh b2 K B SR OB AT IR 9 A DT AT 1% - Hazra
SEleE i i EEE BRI R I 70% FEE SR X
YRR AT E R SN[ E N f A /Y TEN
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WEY & B S TR RO R AL AR DS,
KAHE>0.99. IMsLEed, FEEERITF
RSP A TSR Bosm b A E R, H
PUEAALTEYE B R BN T A BE R L6 > 95% L B>
60% Mg >K>TE ke, HAESIR CBEHE A bt
FAbreJumm, BT RRENZRZEH . BLeihsEns
XF 2 B R SRAE AT U IS YRR e, 25 SRR A
T AR REAR & BT S R T R R 2 1 A T
(BHA), 47 BHA MIZXZ M2 ], Saha SF4hE
W€ ] ¥ & 2 By S L) 1) S B A RE 7« DPPHL,
AR T JEAESE A PR, I
T EE R HPUAMETE. XCGEBLRA Cu?
AMNE SRE R E A (LDL) 44k, Z5REIAN
T ERARMEMPT LDL EARET). FEEEEBIRTTT
R T Z BRI 12.5 ug/mL X FFAoRL AR i 52 i
A REMHIER, Reigaifl H0, 51
5 AN B A AL 5] EE ¥ 1ML . Ramgopal ZE0215 37 /5
MR R ERASERY, R I F REHE P RE S 12 =i A5 2R K R
JFH A S AL D AR (SOD) it Ak &
(CAT) )i /7. Sharma 251531 Chang ZE54F) F —
FR S 22 52 15 /0N BUHE PR o DO SEisasi i, 4 S A
A7 FH 7 52 07 179 e B S5 ARG PR OB A4 i Tt 4
e, fE—ERE ERAPUE SIS ER .
3.2 iEibEER

P FARIBUAT W B U U R R . AN
[ A B AT LA S e £ L 120550, 4 - i
Wrxos 3% NN BR 0 AL B 4 L Ak MCF-7 Al S115.
1T 3 B 2H Ok PC-3 F0N B PRI 4H L HOS. 1 S5 M
I 40 FL AT AR A 67T, HK R B RE i i)
JIev 96 4 L PR A L5813 - S B v R o ST I R
&AW R A0 e E o 35 s AR T 5T
RO, VRIS e AS49 40N, H
VR 9 fE S B R s, L mT e 5
R TR S WA K100, Kashiwada SO AT
TR UM AT R, BaRHAR
BRI BT s v, T B IR e A0 D B B 2
9% 20 PR AR T2 0620, Ahn 263 )3 1SR B
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PUIX LAl S0 N e shfaiieg 1 8 (HIV-1) %
AR EA RS, A T B I o T
P PR R AT A O, Ak A7 S 6 F 9 165-66 2 TR 1]
ERETR R ) A Bt bk P R 4 AN K BR B KPR I
(RTEE R, AV 52 AA R I LA AN T 00 ] e e 4 M 2 K

3.3 REER

WA RORRETE IR, BEREMRA R T RN
VR TEREAE, ] AR b B 259 B
R A AN FEAE o T AR S 55 T TR
Bz, HYREMER 25 kb (aconitine). H115
Sk (mesaconitine) X% 3k%% (hypa-conitine ),
FER PPN S B R A 3 Fh: M|
W T FidRE: QR SR I @K
AR B BN F LA 5 9 8 25 4L i le) . 1]
TR S BRI T AT LA SIS BRI N B 25 3%
S 2 AT U . EASEAFOSIRT R G | BT
AT F 7K AR A B TS s R A (2 3k,
53l SR S ERATIE, S5REY 3
Tl AL DR 28 93 3 BRI 22.7% - 66.3%- 98.4%,
UESET 5] DU 53, W] e PR 5 b XU 1Y
TR TR, M RO I LB
B KR AR i, 30 I B R R AL
], 45 R iAo 5 15 AN T AR ) BT
i b BB A 7 XA A e & &, T A 1]
T BRI R S AR R A A OV, 1o
BV RAE K R B R o] AR KR, PR
BE. RARERY, MRS T T EHS TR
By, WEENRD, BRI R, FETCER K, U1
WA U R L R MR & A 2 RN R 5 A2 )
T&h SR BIRRERAE U, 3ok, )RS U
FETR S AT DLESE /N B ) A 22 D el
34 ME. MYEYER

W EBATZ MPUAEEE, X R AR
B T A IR R, 0T == B R =2 B A
HA v P RURAE T o ] R HL 2 RR R0 o] 4 B 10 7
G ERWE Staphylococcus aureus~ i 4 v B A0 A B
Klebsiella pneumoniae « 3 [l Bk & Enterococcus
faecalis~ HZNE M Pseudomonas aeruginos. H
& Candida albicans « 7% & ¥ ¥k
Streptococcus mutans~ KJFF 1 Escherichia coli &
SRR S JF AR SE S8 A7 il AR FHUZ 781, R i 24 470N i
PRGNSR SR, X AT B Shigella . 435
OREIRE . AT ESAMHEIER- . W3R
ARG RIF T FERT B Salmonella typhi {FH,
IR FE SRR 1) L EE SR AU T S R I B AR
FHBO, ot P A S SR B AR /4 R B0 E S 17K 2
Pxg A e 1TRRAT 1R SOR 2 2% . Malekzadeh 55182
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AN, KBREUY) B G A0 R TE I, R i TR AT B
Helicobacter pylori B 5/MIEWE (MIC) Flf/h
AHIE (MBC) 41508 125, 150 mg. f 524583
Tt 58 R IR - 7K BN W 4= 3055 9% 6 Fvd JiR R 350
BEFNEHER . SAWFRESEPATERN . 4
51 RE AN M BT U BN 25 M R A B e, R
HIN1 A —E R e B, 52 ik
P\ AMSRESYY SR BRI I HUE M, RN RS
BRM, SHEALLE, W FHREWIRE R I B K
ANBRIAEIE I ] (P<<0.05), A& Szat s Hoo e
JE B 2 B (ICs) fHA (15.414+0.61)
mg/mL, VB FA — & FPUEiEE, EHECR
EUBH P 2475 5 2 99 184-8S) . TR A TS 10 s 6 i
MAER, FE S5 AL L 5 BRI Streptococcus
mutans FFLER B 1A ORBe-871,
3.5 salER

T FE ST AR P9 AN A5 5O D LA e 46
DhRe RN A M AE A o N 28 S5 8 500 1 B 24
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JIE S Do LA 1800 o 8 R S 0 I 7R ] R R
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YA R G B 5RO E PO, 1 28 J — S FR e
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SKOEATER) O R, R HAA — PO
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3.6 IMAFERIER

TR RERE ML o RGL, PITE—EFfE
FE 520 SORE R AE R TR I FE . ARSI LR WA T
SR I i T — B AR S R B B R
P T HP A BB R G S 2 I R RS R DT R
RIFFIGAL, TEREARGIF (Aller-7) Hxd 35 Fatk 5
5 I R R IR M BB R AE I3, i
T R A R A T R I ] A ) 22 B4R TR AL B IR
i (MAPK) @& L,  BEHE 7 A 1 Hb B AR G
2 W53 1 SO R IR IR SE R T -0 (TNF-a)
A R-18 (IL-1B) [IRIELY, F#/R AR

BN, ig 45 T 1 /K$249) 150, 300, 600 mg/kg
Jei s FLRE RIS 1 A R S IR B D,
R K BRI /N BRI 1R 28 5 B =] T AR (100
mg/kg) AHY, HEZKTEHE (10 mgkg) P39,
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W BE MR ER, AR
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HH G HIL-6 ik, FHafis it A K B
K, RETHR R TSR YR T AU
KA G I LS, B AR s R R
N, VU@ I s R 1--kB- (NF-kB)
T P A S TR AR I M S N T L A B
Rk, REGRFERIER, X —25 1R 14
WA BE NS EETE. A4, BAh, KR
PER S e B S AL S 48/80 75 T BRI IE
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K IgE 5 51 TNF-o, [17=4F, X 2e g JIR {1+
HA P e o,
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F s AHH B 5 T T TR X > . PR ot
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T TG AR, T 5% IR AR AR5 K 1
A SR A B IR, X AR I
5 —S A E AR IR = R R IR SR
(cGMP) KB BIRFEZATR, mrEeRA . KT
HOE T B AN R AT S B 0
4 JF Q-marker BTN 4

24 Q-marker AEXI| B ZFE LI T H 2y
R 42 1) I M 231 o B ST T 27 B o0 N 24 B i
PEERR PR, FET Q-marker 1% /0o I 45 5 1%
GOk ST SERE FEAT A0 AT, X3 Q-marker AT
TR, RESLAITEE T T AM R AR S %
41 ETHEVFESEFZFRUCERSHFBMIEREN
Q-marker T 5347

Wl R A B A 1 B R T
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