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ABSTRACT

This research was starting from formulating moisturizing gel base containing crude
polysaccharide from Spirulina spp., Cladophora gomerata, Spirogyra spp. extracts. After the suitable
formulas were formulated, the physical stability testing was done by centrifugation and freeze-thaw
cycles. It was found that the products had good stability. Product efficacy testing was performed in 19
healthy volunteers, age between 18-45 years old for three consecutive weeks. The test sites were
evaluated by measuring skin condition with Comeometer® MPA 825. Results showed that there
were significant difference in terms of increasing moisture content on the skin between gel containing
crude polysaccharide extract form Spirulina spp. (0.5%w/w in the formula) and Cladophora

gomerata (0.3%w/w in the formula) when compared with gel base.

Key words: Spirulina spp., Cladophora glomerata, Spirogyra spp., Moisturizer
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UM UAZUTIIUHIVDIAIIA (probe) ﬂiJﬁUﬂﬁJJNﬁiHﬂﬁ’JﬂﬂQﬂ 49 A1F1NUAAUAT UAZNINTG

SAUSMAIHITTY Stratum corneum Anad llieg 10-20 Tulaswas mniu
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(http:// www.dutechscientific.com/download/CM825 pdf)
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3.1 ngaunly

o & o a L a ' ay =g
amsasanen nduwan lsdnnamswaldzdaul amsieln uag mih AlFlums

b
=

naaoaiu wininmsnaassneuniiig Teslumanaassasail ldhasanadinarnumiinmg

¥
o @ o _ o

naaouns ltanuuuunimisianduduiesas 0.3 taz 0.5 Tanhminlugasdiivaa

U
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3.2 1in3eailouazgunsaimlylumanaans

- Centrifuge: Hettich/ Universal 32

- Corncometer MPA 825

- Desiccators: C-3W Sanplatec

- Drying oven: Contherm/ Thermotech 2000 oven
- Freeze dry: Helo/ Drywinner§, FD8-55

- Homogenizer: IRA" T25 digital

- Hot plate: LMS HTS-1003-SP

- Refrigerator: SI-W40]

- pH meter: Eutech instruments pH 510

- Two digit electronic balance  : Mettler-Toledo JB 3002-L-G

= A
3.3 sl lumsnaaed
®
- Carbopol Ultrez™21 Polymer
2 Carbopolﬁ940 Polymer

- Deionize water (DI water)
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- Denature ethanol (alcohol denate)

- Hydroxypropy! methylcellulose (HPMC)
- Methyl paraben

- Polyethylene Glycol 400 (PEG-400)

- Propylene Glycol (PPG)

- Propyl paraben

- Xanthan gum

- 99% Triethanoamine (TEA)

3.4 35MINAand

AnpianuaIRazanEugnIMenwiinzay a1 Taslvunaudiae 11/
1. msAnriatazdSinavosaisnetaa (gelling agent) Aviizan

A A a a ' = o Qe & 2 10 Y Yq VYR
iefinywiauazlTnumsnenanmmzeulugasdrsvmanu o Tildd144dn
MUBHNE 419000 1M1 nzAuan wglomeuazAvesnu Tne TaoyiauazlSinumsne

waiil¥lumsnaaouriinann 4 siauazlsunlfonlSinanuansdisuaieeg 8 gasdaeasly
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15191 3.1 1aui TS ouAadl
u‘.a 1 = o, o q ¥ Y 1 o 3/ dli n'.r om
Fimsuaazsiamugasa1suhigndeuniué deomnioiriainea

1.1 ans# 14 Carbopol®940 ilumsnaina

=

- @7 19 (Part A) 1swarsnawandlniudea 1/3 vaadSmanimlenanua ududy
S o | o A VY w
Huduaunmae auliiny
- @9u U (Part B) Waua1s luaIud Usenoufi0 PEG 400 (emulsifier), Propulene
Glycol (PPG, Humectant), Ethanol, Methyl paraben (F5NULFY), LAz Propyl paraben
o = Y Y w
(@snuae) aulinnu

- e 1 wevadlugu il LLfgllilﬁm'li neutralization 928 a7U ¥ (Part C)



1.2 q’ﬂiﬁal“lsf; Xanthan gum Lﬁumsn'ama
3/
- d9u 10 (Part A) 1dseansnowaaslsni auliidhiu
- a2 1l (Part B) wauasludiud Jsznoudae PEG 400 (emulsifier), Propulene
Glycol (PPG, Humectant), Ethanol, Methyl paraben (ﬁﬁﬁulﬁﬂ), 1AE Propyl paraben
(e15nude) auliidnnuy
° 1 = ' ~ Y o Y ¥ ow
- e O wavasludu O udadinis auliidadu
1.3 gashld upmc dumsnona
- @710 (Part A) 1svmsnoantlui aulfidhiu
- du i (Part B) wanasluaiuil Ysenoudae PEG 400 (cmulsifier), Propulene
Glycol (PPG, Humectant), Ethanol, Methyl paraben (msﬁuaﬁa), 1Y Propyl paraben
(@1sMde) au i
o 1 = q 1 = Y o Y ¥ o
- e U savasludiu 4 udaiims aulfidndu
1.4 fj,ﬂ‘iﬁﬂl"?f} CarbopolR'Ultrczmﬂ &‘ﬂuﬁﬁf‘if}ﬁlﬂ

¥V

fl - 1 : = = o ~ yé’ ¥ o
- @U@ (Part A) Iseaisnewaaslinivdon 13 voeSwanii ldvavua udnuan

3

v
=} Y

o ' = Y 3
nguaUMae aulienu

o

- @ D (Part B) aanmsludaui dsznoudao PEG 400 (emulsifier), Propulene
Glycol (PPG. Humectant), Ethanol, Methyl paraben (ATAULFY), 1Az Propyl paraben

@nwde) aulifdnu

- 1 “ﬁ peruadluaiu i L!ﬁ?lﬁ1ﬂ"!§ neutralization Gglj’m a1 “T’f (Part C)



M0 3.1 gasdrsulumsAnaidanazdSavesaisona (gelling agent) Mymzaulung

3
ATENANY (Gel base)

% w/w in the formula
Part Chemicals
F1 F2 F3 F4 F5 F6 F7 F8
A DI water (q.s to) 100 100 100 100 100 100 100 100
Carbopol “940 1 2 - - - - - «
xanthan gum - - I 2 = - - *
HPMC 5 = & = 1 2 - .
Ultrez"21 - - - - - - I 2
B PEG 400 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
PPG 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Alcohol denate 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Methyl paraben 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Propyl paraben 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
C Triethanolamine q.s. q.s. = 3 - ~ q.s. q.s.

2. ﬂﬁ‘nﬂﬁﬂ‘ﬂﬂ”ﬂuﬂdﬁ’aﬂNﬂWﬂ]W‘Uﬂdlﬂ’ﬂﬁu (Gel base) (Roland er.al,2003:85)(Anchisi

et.al2001:427)

2.1 MTNAAOUAIMTHIMNIN (Centrifugation assay)

¥

mnadouil I§MmMInaaons5uee C. Anchisi of al Tagiinmsisunlasuluuragu

¥ ¥
S w o

o IWaoandosiudnuuryesnuise Tavlidunousda
2,11 shdededon 15 addas lalunasanumos (Graduated Centrifuge
Y o o = = [~ P = Y )
wbe) ud N hlvyumIesiinannsason 3000 mpm Hunar 30 wif nguuuvos 210 /c = 2)
uaziimsdunquasiiuinuamananos Tasasvaouguanddniinenn AMIHYNFUY
wldeud ndu maanaznou M5ui lunentuSaesfohilnnunsdiamamening Tunsaey

AromaviumIeaiiasiifion 24 9 Tua, 1dow, 2 @ou uaz 3 oy ad iy




2.1.2 8A5I1MIINANTUUAYY (Phase separation rates) 3xQniiuiinlugilvasdovay Iny
§1989NINATITIUVUNADANIUNIY (Graduated Centrifuze tube) R3i 100 = stable: 0 = total
v e o w A 1 :j =4 = = Y =
instability /1507 luinendudanzioninnuasdinianionud

4 3 1 ]
2.1.2 WATUEaiuNT 8 gas AHIUMINATOUAUAIMIAIINTHYUINIBNNT
o A o o Aq ¥ dv = @ v s == | = ={
msfadengasdisuilinaladhuiioforfu nudanszaeaaidd Tanuniamumzay dfies |

gas ohandAn ludunouds d
3. MINATIVANHAININIIMENTHYD AR UHANANTANAMIBEN9(Roland er.al,2003:85)

(Anchisi et.al 2001:427)
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vnn1s3velude 2 imsAaidenansdsuNmmnzauuIInIIRaENaIT TR AR 196197

Y]

E
Y o o o

ﬂTIJJL‘“‘jJJ”fJIH '%JEIE!EW 0.3 uaz 0.5 lasvhmunlugas UAININITNATDUATINAIAIVDITITAAR Y

IS UIANY Al

2.1 MSNATOUR WM THYUN TN (Centrifugation assay)

¥

MINAFVH 1811N1INAA0INTTUBY C. Anchisi et al. Taviinisysunlaouluyiadiu
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2.1.1 iAleeniwI 15 daaans laluvaeanyumles (Graduated Centrifuge

=

o ~ = o < =1 = 1

tube) AN TUMyUIMABINANTITOU 3000 rpm et 30 Wi Hguugiives @10c « 2)

uagiimsdunquaziiunnranisnaaes Tasasedeunuauiananens 5y gmstendu

4 a4 A o @ aAn o Fre A A w =

nldgud nau msanaznou Miud liuondulesteonianuasdimumennd lumsnaaou
9 a & o = & A A & o w
AWM ITHIYUIM I UM 24 T2 Tua, 1 idoY, 2 1fow uaz 3 1Hou mud1dy

2.1.2 9A51IMIAANITUUNTU (Phase separation rates) ¥xgniiuiinluglvesfosazlan

§NBIWINIATITIUDUNABAN U IO (Graduated Centrifuge tube) 7371 100 = stable: 0 = total

instability A15UA lienFuiaazdoninuadImiamening

¥ b
o @ e

2.2 mi?})ﬂﬂ'?ﬂ?]mﬂuﬂiﬂ—ﬁlw (pH Measurements) ﬁmuﬂaumu
2.2.1 Whdlenaliinw 2 asu hlvhazmedishnauuTgnsuSiam 10 Gadans

HAINTDIAUNTLAMNT O udiimatamanuiunsa-andmaiesianinnuiunia-a
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(=1 = =8 =} 1o s e & -~ ) w oY [l 1
Tufimsnlavundasiaezdeniinnunsdimuaiid ¥ pH Aimuzauvendasuaidosngluss
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2.3 MynAeuANNANENINLY LTI Inen1s 1FQuugiiadugy (Freezethaw cycles) i
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- pimauasANUlIEIa L‘ﬂuiiﬂﬂ’.}ﬂuﬂ
y

3/
?
o shzid Y Y = [ d
- onmminsgnidsziamsuinani
o o a av
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= o o = s o/ - @ 1 =y ar 4
naasuatly 14 Su Taedalusui 15 uazotaadinsezdod lilduaaduai laq sauda
nandasiniimInaeuinluiun 15 daae
afaft 4 - Day 21 (D, iumsiamarpuiuivesmmias ndwnfivhmsngaldndadust
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i 3.1 AmuadumiwSnateauivhinsnaaoy

¥

¥
sanunaumsatave s Twausaa1s@ain Spirding spp. Yavar 0.3 Tagimiin

t ¥
s waRunauasadanow Twdiuanalsaan Cladophora glomerata ¥otag 0.3 Tastimin

®ox X

[~

¥ v
saiuraasEiaro Indusaa lsqon Spirogyra spp.fovas 0.3Taorimin

o v
saturTusatavey Tnauama lsann Spindina spp. Yoz 0.5 Taerimin

<

P

3 E
s awuaumsadavo Tndusan1sq9n Cladophora glomerata 2ovaz 0.5Tagrhmiin

Ka

3 v
swanunmmsasane Twdusnnt 158910 Spirogrra spp. Youaz 0.5 Taerhmin
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-
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3.5. MINATIZHHANADA (Salkind.2006)

M3Tg T ranaddi 1aedT pair T-est 1BoQAMUIANAITEHII09ARY 1A ATl
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4.1 msfinmnriauazdSinamwesaisnoroa (gelling agent)

MsfnuIsiauazSuInwes gelling agent fminzay ldnasauanluais1en 4.1 wuh

v
=1

M3N0190 (gelling agent) Mizauiiaa ldun Carbopol 940 (F2) Zauay 2 Taehminlugas

Q
a oA ®

M3u dloannldnala dnnumidawenineg nrenonazfafiag uas Carbopol Ultrez™21 (F7)

9 : o o w ydﬂ.l = = 1 " Y YL P=1 d o
jovaz 1 Tashminlugasiify vwldidlena asdoainn Furudio naanmilenantioy
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| . a a A Y ' A ] ¥ - A a
@IU gelling agent ¥yHAuazUTINMIUY 9z Iiivayu nieuwhzIdnalauddtiiiomaruimiu
Ve limingReg 1idumsnona (gelling agent) vounaNY (Gel base)

al

M1 4.1 QUauTANINIENNYBIGAT MURATIU (Gel base) AT wTiALazSInumIiona

1 s @ o 4
(Gelling agent) HANAI1INY  ( Wank + VouIn ++ 1ANT0Y +++ UTUARI ++++ 11A)

wa o A
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Sample
Appearance pH  Transparency Viscosity  Spread ability Sensory test
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FI wWitudhudeden s 44 ; & wala Darmidaidntioo
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¥ o /iv a b=l é‘(v e A " Yy va
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4 Y Fi 5 z 5
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¥ o 4 a a4 W 1o
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A519T 4.2 HANTIINATOUAIIUAIAIVDIIAWU TABNITHIUIN B

Hours Months

e

Functionalized gels

FI 100 100 100 100
R o on K oo R
F3 100 100 100 100
F4 100 1000 MO0 - Mrpgak
Fs 100 100 100 100
F6 100 100 100 100
F7 100 100 100 100
F8 © 100 a1 00, S 100 '100,_'

100 = stable; 0 = total instability

4.2 ﬂ]‘i‘ﬂﬂﬁﬁmﬂ'J“INﬂ\iﬂ;]}'JTINﬂ1ﬂﬂ1wmﬂilﬂﬁﬁﬂ (Gel base)
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A a o 2] <2 o o a A g ya
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2 5 Hq o Fy v o = L4 " a ¥
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M1, 41500198 (gelling agent), LB%ﬁ!L@BﬂﬂBBﬁ(cthyl alcohol), AT INIA (surfactant), @113
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= o

= oy = = .
NAATUUT (humectant), A1IAULTY (preservative), LAY WIUIANT (purified water) NINATIUAIY

=
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Stanlurd tevintion 3B by Where: S is standard deviation,

> is sigma, which told you to find
the sum of what follows.

X is each individual score,

X is the mean of all the score,

n is the sample size

Standard error of mean (SEM) by

Where: SL ¢ is standard error of mean,
S is the sample standard deviation,

< : .
SEx = n is the size (number of
T e observations) of the sample.
/ n
% variation = [ ( Tn- T,) Where: Tn is the mean of time measurement
*100 (n=0, I, 3 and 6),

Tn Ty 1s the mean of initial time
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Concentration of Spirulina spp. (%ew/w)

Volunteers D, D, D, D,
0.3 0.5 Control 0.3 0.5 Control 03 0.5 Control 0.3 0.5 Control

1 49.85 50.80 39.25 86.00 81.75 76.65 60.70 61.25 51.55 47.70 44.40 44.70

2 40.65 39.95 39.90 57.00 45.10 45.65 64.55 55.70 63.80 44.50 37.55 42.15

3 5435 | 51.95 49.90 73.60 70.00 57=15 54.83 | 53.90 53.50 48.00 40.25 41.90

4 55.20 50.65 48.80 55.25 52.80 50.55 57.10 57.20 5115 65.90 64.80 46.70

5 4590 | 47.60 43.80 46.75 47.40 44.25 47.15 41.60 35.80 53.15 50.40 49.50

6 39.00 37.30 42.30 56.05 54.60 54.80 42.75 47.40 44.45 39.30 39.10 37.20

7 46.45 51.35 37.30 52.45 57.20 50.70 61.25 62.40 5770 40.55 40.90 36.80

8 43.05 | 4570 41.75 53.70 53.00 48.20 46.35 40.55 40.95 4295 48.25 41.00

9 49.00 | 43.90 40.25 54.40 48.15 47.50 3875 35.35 38.90 45.65 44.60 42.45

10 43.00 | 47.10 41.70 48.90 47.80 41.60 40.80 39.95 41.35 39.20 40.20 42.35

11 48.10 36.70 37.50 61.50 46.50 42.70 70.75 66.50 NP5 73.50 67.70 38.14

12 40.05 37.00 38.30 54.35 50.15 49.90 44.25 42.55 60.75 39.95 42.45 40.55

13 48.05 3115 30.90 59.95 47.40 35.85 60.85 52.45 53.30 38.00 35.95 40.35

14 51.13 53.20 37.70 64.30 5 M35 55.50 51.80 45.70 40.85 39.05 40.15 38.75

15 49.30 57.50 52.45 66.20 60.75 64.45 49.40 49.15 44.55 34.35 36.50 58.35

16 43.00 | 47.70 35.30 47.85 55.00 65.65 48.80 49.50 47.10 40.80 39.15 40.45

17 4010 | 3370 30.75 52.15 47,25 51.25 49.50 47.40 45.10 39.70 37.85 36.90

18 47.85 41.90 41.80 46.10 47.35 52.05 36.45 41.90 51.55 39.90 35.50 37.25
Mean 47.34 47.09 40.54 61.01 58.41 53.02 55.48 54.21 48.53 48.44 45.34 41.97
Minimum 39.00 | 37.30 30.75 46.75 45.10 41.60 42.75 41.60 35.80 39.30 37.55 36.80
Maximum 55.20 5195 52.45 86.00 81.75 76.65 64.55 62.40 63.80 65.90 64.80 58.35
SEM 6.25 5.99 5.78 13.74 13.07 8.85 7.93 7.45 7.3 9.03 9.58 5.34
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Volunteers

Concentration of Cladophpra glomerata(%ow/w)

D, D, B D,

0.3 0.5 Control 0.3 0.5 Control 03 0.5 Control 0.3 0.5 Control

1 53.40 49.70 39.25 80.30 79.95 76.65 68.30 67.10 51.55 42.50 | 43.60 44.70

2 29.60 30.35 39.90 55.05 49.00 45.65 60.65 66.65 63.80 44.15 34.00 42.15

3 49.90 46.85 49.90 59.15 62.45 SIS S7nllnyl 53.25 53.50 35.75 38.30 41.90

4 47.20 53.70 48.80 55.20 5150 S0r55 46.05 52.80 5115 56.90 54.80 46.70

5 44.40 42.60 43.80 44 .45 43.20 4425 4570 | 43.40 35.80 50.40 | 49.70 49.50

6 39.80 36.05 42.30 54.35 56.90 54.80 45.95 49.35 44.45 40.30 36.10 37.20

7 37.05 3715 37.30 55.75 RUSS 50.70 60.20 | 37.95 57.70 42.60 44.90 36.80

8 37.75 39.65 41.75 55.05 52.60 48.20 44.75 46.35 40.95 43.45 | 46.25 41.00

9 38.10 33.80 40.25 48.15 46.40 47.50 38.35 37.60 38.90 43.40 | 40.55 42.45

10 38.15 38.75 41.70 45.80 46.90 41.60 41.35 40.35 41.35 39.75 38.80 42.3
Il 40.90 32.50 37.50 4980 42.25 42.70 71.30 47.10 SB325 4790 | 41.52 38.14
12 34.90 36.85 38.30 48.30 43.80 49.90 42.45 37.60 60.75 41.70 38.50 40.35
13 33.80 25.60 30.90 49.25 47.60 55.85 55.80 58.65 53.30 31.65 29.05 40.35
14 40.70 33.10 37.70 69.20 69.55 55.50 47.40 40.70 40.85 43.70 34.00 38.75
15 37.35 35.18 52.45 59.65 58.70 64.45 53.20 550 44.55 42.40 | 46.30 58.35
16 35.70 35.90 35.30 50.60 51.05 65.65 47.80 | 48.10 47.10 45.10 36.35 40.45
17 35.90 31.35 30.75 51.40 49.40 51.25 46.70 | 48.50 45.10 36.30 34.30 36.90
18 38.30 39.85 41.80 46.15 45.80 52.05 51.30 | 4090 51.55 39.70 | 41.03 37.25
Mean 43.05 42.34 40.54 SL,15 58.05 53.02 55.28 55.79 48.53 44.66 43.06 41.97
Minimum 29.60 30.35 30.75 44.45 4320 41.60 45.70 43.40 35.80 35.75 34.00 36.80
Maximum 53.40 53.70 52.45 80.30 79.75 76.65 68.30 67.10 63.80 56.90 54.80 58.35

SEM 8.17 8.31 5.78 10,93 11.51 8.85 .60 8.76 7.73 6.96 7.51 5.34
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Concentration of Spyrogyra (Yow/w)

Volunteers D, D, D, D,
0.3 0.5 Control 0.3 0.5 Control 0.3 0.5 Control 0.3 0.5 Control

| 51.40 | 44.20 | 39.25 80.10 81.20 76.65 69.85 | 71.50 51.55 46.00 | 39.30 44.70

2 41.70 | 42.00 39.90 560.80 49.25 45.65 61.35 | 6L.15 63.80 42.05 | 38.40 42.15

3 4530 | 49.45 49.90 60.90 52.45 STk 56:55155.45 53.50 43.70 | 39.35 41.90

4 4445 | 4440 | 48.80 51.95 55.00 50.55 52.20 | 48.60 FEAS 59.10 | 64.80 46.70

5 40,65 | 36.10 | 43.80 47.35 44.55 4425 42.95 |/37.55 35.80 53.05 | 4940 49.50

6 33.70 | 3570 | 42.30 51.90 53.45 54.80 59.75 | 59.55 44.45 35.05 | 45.85 37.20

7 49.00 | 36.90 | 37.30 52.85 53.80 50.70 60.25 | 51.90 57.70 43.85 | 35.65 36.80

8 42,95 | 4240 | 41.75 49.70 48.85 48.20 42.35 | 40.65 40.95 43.65 | 40.80 41.00

9 40.10 | 40.80 | 40.25 51.05 44.85 47.50 39.60 | 37.90 38.90 47.95 | 43.35 42.45

10 4225 | 4290 | 4170 53.30 46.80 41.60 39.50 | 44.50 41.35 40.45 | 40.85 42.35

11 36.75 | 35.80 37.50 53.30 42.45 42.70 61.70 | 493 5125 39.40 | 40.15 38.14

12 35.75 | 34.15 38.30 44.90 47.30 49.90 4340 | 4245 60.75 37.20 | 38.30 40.55

13 31.40 | 30.65 30.90 54.45 50.10 55.85 43.30 | 56.15 53.30 39.00 | 36.15 40.35

14 42,25 | 34.30 37.70 60.70 54.85 55.50 49.00 | 41.70 40.85 35.15 | 34.60 38.75

15 50.00 | 57.30 | 52.45 62.00 60.65 64.45 46.60 | 47.20 44.55 48.50 | 40.35 58.35

16 57.10 | 38.90 35.30 58.60 5RL5 65.65 48.80 | 4950 47.10 57.20 | 35.10 40.45

17 35.80 | 31.75 30.75 49.70 45.90 51525 49.50 | 47.40 45.10 41.85 | 59.55 36.90

18 4530 | 43.70 | 41.80 53.05 49.65 52.05 48.65 | 39.80 51.55 47.15 | 46.95 37.25
Mean 4374 | 41.25 | 40.54 57.41 55.67 53.02 57.56 | 35.10 48.53 46.11 | 44.68 41.97
Minimum | 33.70 | 35.70 30.75 47.35 44.55 41.60 4295 | 37.55 35.80 35.05 | 35.65 36.80
Maximum | 51.40 | 49.45 52.45 80.10 81.20 76.65 69.85 | 71.50 63.80 59.10 | 64.80 58.35
SEM 5.83 5.21 5.78 10.87 11.80 8.85 8.37 10.69 7.73 7.82 10.06 5.34
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SEX

BIRTHDATE

BIRTH PLACE
1995-1998

2001-2004

NAME

SEX
BIRTHDATE
BIRTH PLACE
EDUCATION
1998 - 2001

2002 -2005

U521 NIdBnaT AL

Phunrawie Promnart

Female

December 28, 1976

Phang-nga, Thailand

Bachelor of Science (Chemistry)

Rajabhat Institute Suratthani ( 3.15 GPA.)
Master of Science (Pharmaceutical Chemistry)

Mahidol University (3.65 GPA.)

Pahol Saansoomchai
Male

January 04, 1979
Lumpoon, Thailand

Bachelor of Science (Biotechnology and Biochemistry)
Chiang Mai University
Master of Science (Biochemistry)

Chiang Mai University
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