2548
ISBN 974-14-1786-1

481363



ANTIOXIDANT, ANTI-COLLAGENASE AND ANTI-TYROSINASE
ACTIVITIES OF EXTRACTS OF PHYLLANTHUS EMBLICA (AMLA)
LOCALLY GROWN IN THAILAND FOR USE IN COSMETIC PRODUCTS

Miss Ponsuk Jithavech

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Pharmaceutical Technology
Faculty of Pharmaceutical Sciences
Chulalongkorn University
Academic Year 2005
ISBN 974-14-1786-1
Copyright of Chulalongkom University

N



Thesis Title

By

Field of study
Thesis Advisor
Thesis Co-Adv

Antioxidant, anti-collagenase and anti-tyrosinase activities of

extracts of Phyllanthus emblica (amla) locally grown in
Thailand for use in cosmetic products
Miss Ponsuk Jithavech
Pharmaceutical Technology
Associate Professor Parkpoom Tengamnuay, Ph.D.
isor  Associate Professor Ubonthip Nimmannit, Ph.D.

Accepted by the Faculty of Pharmaceutical Sciences, Chulalongkom

University in P

artial Fulfillment of the Requirements for the Master’s Degree

............................................................. Dean of the Faculty of
Pharmaceutical Sciences
(Associate Professor Pompen Pramyothin, Ph.D.)

THESIS COMMITTEE

....... Bj 1t hairimm
(Associate Professor Papavadee Klongpityapong)

. T .....Thesis Advisor
(Associate Professor Parkpoom Tengamnuay, Ph.D.)

.1 M A2 i Thesis Co-advisor
(Associate Professor Ubonthip Nimmannit, Ph.D.)
Mo MY Mrember

(Associate Professor Rutt Suttisri, Ph.D.)

o Member
(Nontima Vardhanabhuti, Ph.D.)



[
. (ANTIOXIDANT, ANTI-
COLLAGENASE AND ANTI-TYROSINASE ACTIVITIES OF EXTRACTS OF
PHYLLANTHUS EMBLICA (AMLA) LOCALLY GROWN IN THAILAND FOR USE IN
COSMETIC PRODUCTYS) o . L
245 ISBN 974-14-1786-1.

P A1 Euphorbiaceae)
3 ]
( ) ( )
5 ’ m
()
() ( ) ( ) (ICso = 443 462, 463 500
629 /XgmL )
(IC%0= 687 IXgimL)
IC5 1.4 [XgmL
( ) (ICD=08 mg/mL) (ICs0= 092 mg/mL)
(ICs0 = 1.12 mg/mL) (ICs0 = 119 mg/mL)
(IC% = 162 mg/mL) () (ICx =167
mg/mL)
( ) . 1 mg/mL
. ' ( ! ) ( 1
) 1" 1
9
................. FLA NN
2B AN 1

N AN

">



v

## 4776852733 : MAJOR PHARMACEUTICAL TECHNOLOGY (INTERNATIONAL) PROGRAM

KEYWORD : PHYLLANTHUS EMBLICA/ ANTIOXIDANT/ ANTI-COLLAGENASE/ ANTI-

TYROSINASE/ FRUIT EXTRACT
PONSUK JITHAVECH: ANTIOXIDANT, ANTI-COLLAGENASE AND ANTI-
TYROSINASE ACTIVITIES OF EXTRACTS OF PHYLLANTHUS EMBLICA AMLAg
LOCALLY GROWN IN THAILAND FOR USE IN COSMETIC PRODUCTS. THESI
ADVISOR: ASSOC. PROF. PARKPOOM TENGAMNUAY, Ph.D. THESIS CO-
ADVISOR: ASSOC. PROF. UBONTHIP NIMMANNIT, Ph.D. 245 pp. ISBN 974-14-
1786-1.

Ma-kham-pom éPhyIIanth_us emblica Linn,, family Euphorbiaceae) has been used for
thousands of years m food and medicine in Asian countries. The objective of this study was to evaluate
different solvent extracts of p. emblica fruits, locally grown in Thailand for their antioxidant, anti-
collagenase and anti-tyrosinase activities. SPray-dried powder of p. emblica was directly and
separately extracted with three solvents of different polarities, i.e. ethyl acetate, acetone and ethanol
using a Soxhlet extractor. After ethyl acetate extraction, the remaining spray-dried powder was also
successively extracted with acetone and then ethanol to yield acetone (successive) and ethanol
(successwe{ extracts, respectively. The five extracts plus the spray-dried and commercial p. emblica
were evaluated for their H-donating and hydroxyl radical scavenging activities. All the Tp emblica
extracts showed H-donating activity on | |-diphenyl-2-picrylhydrazine (DPPH) radical. The DPPH-
scavenging activity of acetone ﬁthect?, ethanol (direct), ethanol %successwe), acetone (successive)
extracts and spray-dried (E emblica (ICso = 4.43, 4.62, 4.63, 5.00 and 6.29 /Xg/mL, respectively),
although lower than EGCG, 1-ascorbic acid and Trolox®, was still greater than the commercial ﬁ
emblica extract (6.87 /Xg/mL). Ethyl acetate extract exhibited the lowest H-donating activity with the
highest 1Cso of 7.74 [Xg/imL. Regarding the hydroxyl radical scavenging activity, the acetone
(successive) extract (ICso 0.88 mg/mL) exhibited the highest potency comparable to Trolox® (ICs 0.92
mg/mL), whereas spray-dried p. emblica (ICso 1.12 mg/mL) and EGCG (ICs0 1.19 mg/mL) had an
activity slightly less than the first two compaonents but greater than the commercial p. emblica extract
(ICso 1.62 mg/mL) and the acetone (d|rect§) extract (ICso 1.67 mg/mL). At lower concentrations, pro-
oxidant activity was observed for all p. emblica extracts based on deoxyribose degradation. However,
their Pro-omdant effect decreased at higher concentrations. The acetone (successive) extract was
completely free from pro-oxidant activity at concentration above Img/mL, whereas other p. emblica
extracts and EGCG still showed some pro-oxidant activity. Both the ethanol (successive, direct) and
acetone (successive, direct) extracts possessed more potent anti-collagenase activity than other p.
emblica extracts, whereas the commercial p. emblica extract exhibited the lowest anti-collagenase
activity. Anti-tyrosinase activity of p. emblica was also evaluated for its protective effect on
melanogenesis. The ethyl acetate extract was found to give the highest tyrosinase inhibitory activity
and, thus, both the direct acetone and ethanol extracts provided more potent anti-tyrosinase activitK
than the successive extracts. Moreover, all of the extracts exhibited good long-term stability wit
respect to the DPPH-scaven,gm? activity during 9-month storage at ambient temperature. These results
thus suggested that p. emblica locally grown in Thailand was capable of helping protect the skin from
dama%mg effects caused by free radicals, as well as from the collagenase and tyrosinase enzymes.
Therefore, the multifunctional effects of p. emblica extracts may have a strong potential for uses in
cosmetic and other health-related industries.
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