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Abstract

Introduction and Objectives: Bacteria are an important cause of acne. After acne appears, inflammation
is induced, leading to tyrosinase activity, and ultimately, dark spots occur. Chatuphalathika herbal formula contains
four plant ingredients in equal proportions: Terminalia chebula Retz., Terminalia arjuna (Roxb. ex DC.) Wight &
Arn., Terminalia bellirica (Gaertn.) Roxb. and Phyllanthus emblica L. The herbal ingredients of the formula include
phenolics and tannins that have been reported to inhibit the growth of acne-causing bacteria and the production of
tyrosinase enzyme. However, the herbal formula has not yet been reported as an antibacterial or anti-tyrosinase
product. Therefore, this study compared the anti-bacterial and anti-tyrosinase activities of Chatuphalathika extracts
derived from different extraction methods.

Methods: Chatuphalathika extracts obtained from ethanol and water extraction processes were tested for
antibacterial activites by broth microdilution. Anti-tyrosinase activity was investigated using L-dopachrome and
chemical analysis by high-performance liquid chromatography (HPLC).

Results: The macerated ethanolic Chatuphalathika extract showed the highest antibacterial activity against
C. acnes, S. aureus, and S. epidermidis, while the reflux ethanolic Chatuphalathika extract had a similar effect.
Moreover, the ethanolic maceration extract expressed the highest anti-tyrosinase activity and chemical content,
followed by reflux ethanolic extract and aqueous extract.

Discussion: The Chatuphalathika extract obtained from ethanolic maceration had the best activities and
highest chemical content. Ethanolic extraction apparently increased active compound stability as the maceration
is extraction without heating. That was unlike reflux and decoction extraction methods with direct heating that
resulted in some active compound degradation. In this way, the heating process may reduce antibacterial and anti-
tyrosinase properties.

Conclusion and Recommendation: Ethanolic maceration or extraction is the most suitable method to
obtain a Chatuphalathika extract that yields the highest chemical content with antibacterial and anti-tyrosinase

activities. The extract is good for further development as herbal products in the future.

Key words: Chatuphalathika herbal formula, infectious diseases, herbal medicine, bacteria, acne
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Table 1 The mobile phase ratio of the validated HPLC method of Jatuphalathika remedy.

Mobile phase ratio (%)

Time (Minutes) Acetonitile

0 5
12 15
32 25
37 100
42 100

42.1 5
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Table 2 Percentage of the yield of Jatupalathika extracts

Sample Extraction method Code Yield (%)

Jatupalathika remedy Maceration with 95% ethanol JPE 33.62
Decoction with water JPW 29.61
Reflux with 95% ethanol JPR 28.73
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Table 3 Antimicrobial activity of Jatupalathika extract

Sample C. acnes
MIC MBC
(ug/mL) (ug/mL)
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Clindamycin 19 19
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Figure 2 Calibration curves of (a) gallic acid and (b) chebulagic acid
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Table 4 Parameters of HPLC validation

Parameter

Linearity (ug/mL)

Regression equation

Coefficient of determination (R?)
Limit of detection (LOD, ug/mL)
Limit of quantitation (LOQ, ug/mL)

Precision (mean of concentration + %RSD)

Intra-day 100 ug/mL
200 ug/mL
400 ug/mL
Inter-day 100 ug/mL
200 ug/mL
400 ug/mL
Recovery (mean of recovery rate + %RSD)
50 ug/mL
100 ug/mL
200 ug/mL

Gallic acid Chebulagic acid
25-400 25-400
= 34331X + 62743 Y = 17549X - 165027
0.9994 0.9995
6.84 6.34
20.74 19.21
100.51 = 1.47 96.02 = 0.70
199.79 = 1.82 190.65 = 1.04
390.94 + 0.72 387.30 £ 1.67
102.44 + 1.33 95.13 = 1.60
195.17 £ 1.78 193.11 = 1.49
398.66 + 1.28 394.61 £ 1.89
90.25 + 0.444 109.49 £ 1.71
101.81 = 1.26 111.99 = 1.42
99.11 £ 0.72 101.26 £ 0.12

mendsmsnasouen 4lduassruy &3
aneehsuaguaBnesgninaAe LRSS
féy TounanmsaeneiUsinuasddy
waalifiuehuaguaBneitarasneizens
Qe gallic acid ¢ chebulagic acid Wuasd
tanauluBanafiuensheiu leemuhansato
JPE fignaesaeAsmautluamueniisanns
miﬁwﬁmﬁaamﬁﬁ@qﬁq@ﬂ@ &R /580aaN3 gallic

acid 3988 4.75 Whmtinglashniin way chebu-

Table 5 HPLC analysis of Jatupalathika extract

Sample Gallic acid xW/W

lagic acid 5agay 7.99 vhviinsiathviin s0984
anda JPR fignaredneAsmsanandluamuen
f1/58194813 gallic acid Se8/a¢ 3.77 vhviinsiash
1N Way chebulagic acid 5aeag 7.33 v
siavhiin luanigdl JPW Aignaadaeamadnh
fU331uas gallic acid ey chebulagic acid

'
b2 ~

daefigalouflewiniuiosay 3.38 uaz 5.33

£
° o ' °

IATNEINUTINGNE1AU (Table 5 and Figure 3)

©

Chebulagic acid %ZW/W

JPE
JPW
JPR

(mean = SEM)

4.75+0.16
3.38 £ 0.26
3.77 £0.15

(mean £ SEM)

7.99 £ 0.27
5.33 £ 0.38
7.33 £ 0.31
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