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Abstract: A certified reference material of chebulagic acid has been developed using a Tibetan medicine Terminalia

Chebula as the raw material. Terminalia Chebula was extracted with 60% ethanol, enriched by the macroporous resin and
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through the preparative liquid chromatographic purification to obtain chebulagic acid. The purity analysis was carried out

by high performance liquid chromatography (HPLC), liquid chromatography-mass spectrometry (LC-MS) and thin-layer

chromatography (TLC). The structure was identified using ultraviolet (UV) spectroscopy, infrared (IR) spectroscopy,

mass spectroscopy (MS) and nuclear magnetic resonance (NMR) spectroscopy. Finally, the homogeneity, stability and

cooperative certification were carried out. The results indicated that the chebulagic acid has a good uniformity and a fine

stability within 24 months at 4 ‘C. The standard value of the purity of chebulagic acid was 99.33%, which was in

accordance with the requirements of the certified reference material. The developed chebulagic acid (GSB 11-3 724-2020)

can be used for the content determination, method evaluation, testing and quality control of related products.

Key words: chebulagic acid; reference material; homogeneity; stability; certification
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Fig.1 Chemical structure of chebulagic acid
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Table 1 Models of instruments
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C. K% : 200~400 nm. iz 17} E]: 30 min.

(3)W AH 6 33% -5 3% (LC-MS)J3 B . 0 3% % .
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(a) positive ion mode, (b) anion mode
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Table3 'H NMR data of chebulagic acid
&Y A % {H(400 MHz, MeOH-d,) SCHR{E (500 MHz, MeOH-d,)™"
Glucose 1 6.50 (1H, s) 6.47 (1H, s)
2 5.39 (1H, brs) 5.46 (1H, s)
3 5.82 (1H, brs) 5.86 (1H, s)
4 5.23 (1H, d, /=3.0 Hz) 5.19 (1H, d, /=3.6 Hz)
5 4.81 (1H, overlap) 4.80 (1H, t, /~17.4 Hz)
6a 4.37 (1H, dd, J=10.2, 7.8 Hz) 4.38 (1H, dd, J=10.8, 8.0 Hz,)
6b 4.86 (1H, overlap) 4.70 (1H, t, 20.3 Hz)
Chebuloyl 2! 4.79 (1H, d, J/=7.4 Hz) 4.84 (1H, d, J/=7.2 Hz)
3 5.04 (1H, d, /=7.4, 1.2 Hz) 5.04 (1H, dd, J=7.3, 1.5 Hz)
4 3.80 (1H, m) 3.80 (1H, m)
5 2.15(2H, m) 2.11 (2H, d, J=4.5 Hz)
2" 7.48 (1H, s) 7.46 (1H, s)
1-O-Galloyl-2,6 7.07 (2H, s) 7.11 (2H, s)
HHDP (3-O end) 6.84 (2H, s) 6.98 (2H, s)
HHDP (6-0 end) 6.63 (2H, s) 6.62 (2H, s)
Bt E. 2.6 TREMSH
252 FZESHT 2.6.1 RS E VRS

% 5. 6 AT, DL, (EDETE] )R 9 % v, (B4
WK 20 FAEE, 15 Fies(9, 2008 2.39, i F
F=1.49<F,,5(9, 20), At LAARE SO 50, 2015,
PISJHEAH E B R 0.02%.

e 7 T H, TR B R KR S ST 38 Al
99.39%, fFEEEK.
2,62 KRR

HH 3¢ 8 HAdE T 15, TR 8 g v A 1 S 4



146 TR AR 5 509 %
R4 MEHERNBRIEEE 102
Table4 “C NMR data of chebulagic acid 100
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(100 (150.9 (100 (150.9 ol ol
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MeOH-MeOH- MeOH- MeOH- %y
[21] 21]
d) d) dy)  dy) 2 T3 4 s s 7 8 9 10
Glucose 1 91.1 91.7 1-0- 1™ 118.7 119.7 i aes
Galloyl
8 WA ta3
2697 707 2" 109.5 110.4 s AAEES
6 Fig. 8 Uniformity trend
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' ' ) ' = (19) Fra.
6 633 639 || HHDP 1 1146 1152
| by | <toosnas(b)=3.182x0.01 =0.03182 (19)
(3-0 end) ’
Chebuloyl 1' 169.4 169.8 2 1242 1252 B | b, | <0.031 82, BIARPRAYASUA 35, 1%L
2 654 662 31068 107.5 FIRARMERE O AE 2 SRR E. AR ¢ S 24 S H I
3 403 409 4 1448 1453 KR PE RO A 2 BE DTk 1=0.24%.
4 386 392 5 1362 1362 27 EE
5292 299 6 1439 1446 E NS KA EENEREA 8 K, EEHE R
6 173.6 173.6 7 168.7 168.7 Nk 9 Fhm.
7' 173.0 1732 || HHDP 1' 1163 117.1 2.8 AHEEEIEM
(6-O end) AN TR S5 IR anse 10 T3], 5 ) bR v
1" 148 1S 2012311242 K SR FIR SR S, 26 HPLC W T2 )
2" 117.6 1184 3 109.1 110.1 RRE MR T RR M
3 11621169 41442 1451 (1-0.08% —0.09%) x 99.50% = 99.33%  (20)
4" 1460 1465 5 1373 137.6 20 &
13901397 6 1441 1448 AT R B2 v 1 R B s T A i,
6" 140.0 140.8 7 166.1 166.4 R s =
FRAE Chp HERE i A S 0] ) Y 2R X 1] B B R A &
7" 1650 165.6 g g v o v et s o .
PEAT T hREALIR 5. 0 2 S0 = UME 2, 0]
BLENTRARUERE S ) e (E45 RN 99.33%. Bl At e 22
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Table 5 Measurement data of homogeneity test
1%
iiiR=s 1 2 3 4 5 6 7 8 9 10
AL/ 99.49 9949 9950  99.48 9946 9950  99.48 9949 9949  99.48
oAy 99.49  99.46  99.51 9948  99.49 9951 9949 9947 9948  99.50
55345 9947  99.46 9947 9950 9947  99.49  99.48 9948 9949  99.49
FHHE 99.48 9947 9949 9949 9947 9950  99.48 9948 9949  99.49
SARSEE 99.49
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Table 6 Variance analysis of homogeneity test

®8 KHEREMKEHIE
Table 8 Data of long-term stability test

AEFER T 2EH1(SS) I H Y75 22 (MS)
cra] 0.002 1 9 0.000 24
i 0.003 2 20 0.000 16
ISyl 0.005 3 29

WHEH SPE% PRERZE%  AEER %
0 99.45 0.02
6 99.39 0.03
12 99.42 0.03 0.24
18 99.35 0.02
24 99.38 0.02

Table 7 Data of short-term stability test

x99 MRBBEBEERFITANE
Table 9 Statistical analysis of certified value of

chebulagic acid

BESC FEE% ERZE% SEEE % 1%
-20 99.37 0.02 SLREFS | 2 3 4 5 6 7 8
7.8 99 42 0.02 FIIME 99.60 99.58 99.57 99.52 99.45 99.47 99.44 99.39

PRifERZE  0.09 0.04 0.06 0.04 0.06 0.02 0.04 0.05
20 99.44 0.02 0.04
x 99.50
40 99.39 0.02 S: 0.05
S, 0.08
60 99.34 0.02 56 0.03
F10 AHEE
Table 10 Table of uncertainty
1%
ANH R

SR AR - )

SEAE Safaalicn iRt KRt Ko oy Ak ET

T B FR 0.03 0.02 0.04 0.24 0.02 0.02 0.25 0.50

FNPRARAE Ay AT AR SC™ A BT A Sl e | A=
Wy A 2 BRAT T B F 58 A5 AR SR 1 4 Skl
PRAEASIN 5 SR A TR 2 1T PR A PR
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