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APPENDIX A

CERTIFICATE OF THE APPROVAL FOR THE USE OF ANIMALS

Certificate of Approval
For Use of Animals

Faculty of Medicine, Chiang Mai University

Protocol Number: 27 | 2554

Title of project: In vivo albino rabbit skin irritation test of crude and semi - purified extracts
from various parts of Long Kong ( Lansium domesticvum, Correa )
fUnder the main topic of Development of cosmetic, food supplement and

pharmaceutical products from Long Kong (Lansium domesticvum, Correa )

Principal investigator: Professor Aranya Manosori

Affiliation: Faculty of Pharmacy

The Faculty of Medicine, Chiang Mai  University, supported by the results of Animal Ethics
committee review, that the use of animals in the project conforms with international and national guidelines for
ethical conduct on the care and use of animals,

Hereby approves the research proposal to be conducted under its proposed scheme. The

approval is effective from 16 November 2011
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Bannakij Lojanapiwat , M.D. Niwes Nantachit , M.D.
Professor Associate Professor
Chair Dean
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APPENDIX B

CERTIFICATE OF THE ETHICAL CLEARANCE

NO. 20/2012
CERTIFICATE OF ETHICAL CLEARANCE
Ethical Review Committee
Faculty of Pharmacy, Chiang Mai University
Title of Project : Development of anti-wrinkle cosmetic formulations containing extracts

from leaves of Long kong (Lansium domesticum, Corr.)
Principal investigator : Miss Kulthida Kumguan
Prof. Dr. Jiradej Manosroi
Prof. Dr. Aranya Manosroi

Participating Institution (s) :Faculty of Pharmacy, Chiang Mai University, Thailand

APPROVED BY ETHICAL REVIEW COMMITTEE, FACULTY OF PHARMACY CHIANG MAI
UNIVERSITY

Y Moa kS

(Associate Professor Nimit Morakote, Ph.D.)

Chairman of Ethical Review Committee

(Associate Professor Wandee Taesotikul, M.Sc.)
Dean of Faculty of Pharmacy

Chiang Mai University
DATE OF APPROVAL 17 May 2012



219

827 wolmede

vanms%’usm‘l\nsamsﬁnmﬁé’ﬁuugué
Tau
AUENSTHNISIIUETINNTITINE

AULNTUANNAS HWTANEIReTe9 T

a o o 4 ) Y Aot o
Tﬂ‘is)ﬂ'l’i']'alﬂz ﬂ'l?ﬁ’mu']O'I'ISUI.Fl:i’aslﬁ"l‘a”lsiﬁ”lﬂ%’??’flﬂﬂﬁﬂ’luﬂﬂﬂﬂﬁdﬁ'ﬁﬂﬂﬂ@ﬂﬂ?ﬂﬂ’aﬁﬂ’ﬂ\‘l

(nelETAsINIS NISHRIRINARTUTIASEIRIBTY BIMISIFBHLALHITINRBINDY)

EANTANN5ATE WNFINAEAT AN
AANSIASE A5, NN. 507 HINESeu

ANANS19158 A9, ney. a5y Wluades

WHALITHSUAAYDL : AMELARYANNAS HRAVEIaeL T s

o a o T&A T a4 2 2 2 ] T vas
AHENITHNTIIIFEEITHNTTIAYE LANITTRILATINTITIFELIDITNARUR?Y WU HTARD

o

9
ﬁw%ﬂi’ﬂﬁmmm:@ﬁnﬁ’ums’mufi;'jgn%fqmwitlszmﬂﬂ

Fauiuanasiandunisiseluvevdtszaslasenisiiaue (&

a1 JooGJE L YR T X R LN
(599FN1AMNS19158 A5, RAAS H5NA)
UL EIUAKRENSIHNISATUETSHNSIVE
) OX k___i X
RIYD

(3IFNNASITT5E NEY. 7550RR uﬁTﬂmﬁqa)

AMUR ARZIANTATTAS

FUSDI ™ NN oo/ WHHNIAN odad



APPENDIX C

ORDER OF REACTION DETERMINATION

The degradation rate constants (k) of gallic acid were estimated from the slope of
the plot between the bioactive concentrations versus times, by the least-squares fitting of
various kinetic equations including zero order, first order and second order calculated
according to the following equations:

Zero order equation : [A]; = -ko + [A]o

First order equation : In[A]; = -k; + In[A]o

Second order equation : 1/[A]: = 1/[A]o + k2
Where [A]: represents the concentration of gallic acid at a particular time, and [A]o
represents the initial concentration of gallic acid and k represents the slope of the
resulting linear of the order rate constants.

The trend line of graph which showed the linear regression (r’) that was the most
closed to one would be selected for prediction of shelf life and half life. The predicted
shelf life (too) and half life (tso), which were the time required when gallic acid in the
formulations remained at 90 and 50%, respectively were estimated by substituting k into
the following shelf life and half life equations:

Zero order : Shelf life (tog) = 0.2/tso

Half life (tso) = [Alo/2ko
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Where [Ag] was the amounts of gallic acid (ug/ml) at initial and ko was the degradation
rate constants of the zero order kinetic equations.

First order : Shelf life (tg0) = 0.152ts50

Half life (tso) = 0.693/k;

Where k; was the degradation rate constants of the first order kinetic equations.

Second order : Shelf life (tgo) = 0.11tsg

Half life (tso) = 1/[A]okz

Where [Ag] was the amounts of gallic acid (ug/ml) at initial and k, was the degradation

rate constants of the second order kinetic equations.

For example;

For the zero order, the degradation rate constant (k) of gallic acid of the 0.1%
extract dissolved in propylene glycol kept at 27+2°C for 3 months were determined from
slope of graph which plotted between time (month) and remaining gallic acid (pug/ml) or
[Al at particular time as shown in Figure C1.

For the first order, the degradation rate constant (k) of gallic acid of the 0.1%
extract dissolved in propylene glycol kept at 27+2°C for 3 months were determined from
slope of graph which plotted between time (month) and natural logarithm of remaining

gallic acid (ug/ml) or In[A]; at particular time as shown in Figure C2.
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Figure C1 Linear graph plotting between time (x-axis) and remaining gallic acid (ug/ml)

or [A]: (y-axis) for determination of degradation rate constant of zero order
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Figure C2 Linear graph plotting between time (x-axis) and remaining gallic acid (ug/ml)

or (y-axis) for determination of degradation rate constant of first order

For the second order, the degradation rate constant (k) of gallic acid of the 0.1%
extract dissolved in propylene glycol kept at 27+2°C for 3 months were determined from
slope of graph which plotted between time (month) and a proportion of remaining gallic

acid (ug/ml) or 1/[A]; at particular time as shown in Figure C3.
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Figure C3 Linear graph plotting between time (x-axis) and a proportion remaining gallic

acid (ug/ml) or 1/[A]: (y-axis) for determination of degradation rate constant of second

order

The trend line of zero order gave the highest linear regression (r* = 0.9933) which
was the most closed to one, therefore, the degradation rate constant (ko) of zero order
were selected for prediction of shelf life and half life of the remaining gallic acid in the
0.1% extract dissolved in propylene glycol stored at 27+2°C for 3 months.

The half life and shelf life of gallic acid was calculated from the the degradation
rate constant of the zero order kinetic equation from the following equation:

Shelf life (to) = 0.2t50

Half life (tso) = [Ao/2ko
Where [A]o is the remaining gallic acid at initial (TO) ([A]o = 26.89 pg/ml) and ko is the
degradation rate constants of the zero order kinetic equations (y = -7.9559x + 34.798) (ko

= 7.9559)
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Half life of the gallic acid in 0.1% extract dissolved in propylene glycol was
followed:
Half life (tso) = 26.89/(2 x 7.9559)
= 1.69 days
Shelf life of the gallic acid in 0.1% extract dissolved in propylene glycol was
followed:
Shelf life (to0) = 0.2 x 1.69

= 0.34 days



APPENDIX D

FORMULATIONS OF BUFFER AND SOLUTIONS USED IN THIS STUDY

1. 30% acrylamide solution
Acrylamide 147 ¢
N,N’-methylenebisacrylamide 03 ¢

Add distilled water to 50 ml

2. Lower gel buffer (0.75 M Tris) pH 8.8
Tris (hydroxymethyl)-methlamine 4537 ¢

Add distilled water to 500 ml and adjust pH to 8.8 using HCI

3. Upper gel buffer (0.25 M Tris) pH 6.8

Tris (hydroxymethyl)-methlamine 15 g

Add distilled water to 500 ml and adjust pH to 6.8 using HCI

4. Loading dye pH 6.8

Tris (hydroxymethyl)-methlamine 15 ¢
Sodium dodecyl sulfate 4 g
1% bromophenol blue in 25 M sucrose solution 4  ml

Add distilled water to 100 ml
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5. Electrophoresis buffer pH 8.5 (10X)
Sodium dodecyl sulfate
Tris (hydroxymethyl)-methlamine
Glycine

Add distilled water to 1,000 ml

6. Separating gel (7% acrylamide) for zymogram
Gelatin
Distilled water
Lower gel buffer pH 8.8
30% acrylamide solution
10% sodium dodecyl sulfate
10% ammonium persulfate

TEMED

7. Stacking gel (5% acrylamide) for zymogram
Distilled water
30% acrylamide solution
Upper gel buffer pH 6.8
10% sodium dodecyl sulfate
10% ammonium persulfate

TEMED

10

30

144

0.01

2.4

2.3

100

100

10

1.128

400

500

10

20

10

ml

ml

ml

ml



APPENDIX E

SATISFACTION EVALUATION BY QUESTIONNAIRS OF VOLUNTEERS

Example of questionnaire
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Table E1 General information summaries of human volunteers who have assessed for in vivo anti-aging activities and

satisfaction evaluations

Average body mass

Sex I:I/l;:zﬁiggrzf ,(6;2; ;:r;?celz)s Aver?lgg)mass Avera(gr?])helght index (BMI)
(kg/m?)

Male 10 27 -49 69.97+8.30 1.69+0.08 24.53+6.42

Female 10 24 - 57 54.67+15.17 1.57+0.07 22.31+3.80

Total 20 24 - 57 63.09+13.94 1.64+0.10 23.53+5.12

Note: BMI = [mass (kg)] / [height (m)] 2

Table E2 Numbers out of 20 volunteers in the satisfaction evaluation of the physical appearance and organoleptic

evaluation on the cream formulations containing the ethyl acetate semi-purified extract at 0.1, 0.3 and 0.5% (w/w)

Numbers of volunteer

Scale of satisfaction Very poor Poor Fair Good Excellent
Concentrations of cream 01% 03% 05% | 01% 03% 05% | 01% 03% 05% | 01% 03% 05% | 01% 0.3% 0.5%
Physical appearance
Color 0 0 0 0 0 5 6 9 10 9 8 2 5 3 3
Odor 0 0 0 1 3 6 12 9 10 2 5 2 5 3 2
Consistency 0 0 1 2 3 1 11 10 14 6 5 3 1 2 1
Glossiness 0 0 0 4 2 1 8 9 12 4 7 5 4 2 2
Organoleptic evaluation
Sticky 0 0 0 3 2 3 11 9 13 5 6 3 1 3 1
Absorption 1 0 0 0 3 2 12 9 12 3 6 4 4 2 2
Smoothness 0 0 0 1 0 0 9 8 12 6 7 3 4 5 5
creamy residue 0 0 0 0 2 1 12 10 14 4 5 2 4 3 3

6¢¢
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