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3.1 ngAu nazqunsal

0l i 4
1) U710 (Centella asiatica (Linn.) Urban) M 1¥1uanu3deil laninlasenisnana

A [ . o =

a ¢ o (] a o
mmmmtmzﬂgnmnﬂﬂuau‘nuuu iN'H')ﬂl‘]fU~11'HU 'lmﬁi)u uguIsUy 2552 21gNIINY

= o Yo A Ao o o ¥ o Vo
o7 60-90 Yu Tavldnadenmmz lunlidior uazaadiunldtianusinguly
[l v
sz 2-3 wudwas erh llwsouanailuiun
a o 14
2) umhh3i-m3518uuu (GC 300 : v5iim Inoadueusiniinea)
o da o a o a
3) Tafaatiudn W5un Inoyadusudiniinen)
v P2 v
4) hA1ans 1w IgNS (UTEN manswliaska 11A)
d a o a a a o
5) gaeud (luasumiiiuady Indesaundoudavegiiiionond )
6) 91luasu/ Indienau (luasuartiuaduIndesau)
a ad awv a 4
7) galwalwsiau (UTENAARDITINA)
o a L4
8) 103 1IR3 (Thermometer, Testo : 106-T1, England)
9) 1N3DIAY
10) 1n5039@ 1 1asan (Hydraulic press)
11) m?m"ﬂﬂﬂﬁﬂqrytymm (Vacuum sealer, Audiovac : VM2010, USA)
] v 4
12ynseannnuFuuuuiluanuiounivldsiddansilaloan(Heat  pump
a o 4 a o oS o W
dehumidifier, UTHN 113¥0 DUAYNT §11A)
q a a o a Jda 4
13) m?mauvlsnmnw'lé’qn;mgﬂm (Infrared vacuum dryer, U3HN wing dunDS
wFuuua $10a, Uszmelng)
14) lﬂ?m}fﬂﬂ'mﬁ@,ﬂﬂﬁuuﬂ 3 (UV-Vis Spectrophotometer: Rotina 46R, Germany)
4 @ 4 aa Y . .
15) 1n309IARA1IDIADI LOAAIA (Water Activity Meter; AquaLab: Model Series 3, USA)

16) 1ATDUNIBaNTIgUINANI (Centrifuge: Model Rotina 46R, Germany)
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3.2 I5mMInaae

3.2.1 mamIsniluinun

n’: nsyd .’: =) : 4 L% adg :

lumisdnuiadall Tuaeumsimsomnianalutaun - Tasdsnisauaa (31 3.1)
o o a a F% y v 4 g o o e

Tasih lutunieson13 ldwdiniazein s ase aziaaiteon wauiazoanmIums

14 v vy v
dusinveudl ludasidruveslutitundein 3 de 1 Tastimin nasnniuildduld
) y ) v v
azduARoINI 0Ty LazanauumiiAunTedn 18 1asan (hydraulic press) 1nilutiuad

v v

13 13mszvganmmienenm il uazgadriine ihluuaduimioildussylu
a a a aa @ d 9 Y 1 d da a
QanaIaAnyianadeNnsau (Polyethylene; PE) geaz 500 n3u thul ludusudsniigangi

. bt v
-18% ioldmasanisnanes Juasumsanmirlutinunuaasdegyl 3.1

luiiun

'

g &
dnliazera/azidminesn

'

v v
wanluiunaoiionsaIu 3 ae 1 Tamimin

o ) a ) - o
dulvaziduanlunIoadu

!

ANALLNNINDDN

y
ﬁﬂuﬁimﬂ’dﬂ
vy

o o ) {1 a d o Yy 1 o
dnihluihunldgananadn wuinunTiguanvs

v v
31 3.1 Fumpumismismnirlutun
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ada v

3.22 5
) e dy
msmamumaami‘lu 4 AU AU
:i = b4 ) o a : o/
AdUN 1 ANHIRUMNNNAIUMEUNN AN lmzQﬁ'ﬂ’)’)‘ﬂﬂ]‘\lﬁ@ﬂﬂﬂﬂ’)‘ﬂﬂﬂﬂ

MINATIZHMIMENIN

1) md Meunseaiad (Chroma meter, Minolta : CR-310, Japan)

a d o
MIAUAICHNIAUAY
' J 9 & [ J P
1) sanuidunsa-an pH) Tasldiasesiannuiunsa- A1e (Microprocesser pH
meter WTW : pH 537, Germany ) (AOAC, 2000)
a g o v o h v A o qa I
2) ﬂiu‘lﬂlﬂﬂﬂllﬂﬁﬂﬁsﬁ’lﬂvlﬂ“ﬂﬁUﬂ (total soluble solid) ﬂ')ﬂlﬂiﬂﬂ')ﬂﬂilﬂﬂﬂlﬂﬂlwq
] 4
Nazarwlananua (Hand Refractometer, ATAGO, Japan)
vy
a a 4 a ° o
3) UsuaesiFod In'laa (asiaticoside) HazNIABLIFUAN (asiatic acid) Twrirluiun

410 HPLC TaoaauiladninIsn1sins1zviuey Inamdar (1996)

asnal
1. A5UIAITIUNIADLIFUAN (Fluka Analytical, France)
2. M51NA5§U0IT0A 1n 19 (Fluka Analytical, France)
3. lUNBIUDA (methanol HPLC grade; Fisher Scientific, UK.)
4. Acetonitrile (HPLC grade; Lab-Scan analytical science)

5. 11 (water HPLC grade; Lab-Scan analytical science)

MIIATENAIVEN
o 1 °y £y o y ¥ A 9y 1A o
Lhdedinih luhunneiidiunisevudsdsnissouudwuuugidonuds
v
1 n3Y azarwdIsasazanauvesumueanet ludasidau 9 de 1 TasilSuas 1S
10 indaas afa3hgamgivesdiunannu s $1lue udRailinsesdronszaunses

¢
1o 4

2. dhasazaen 18 lsemoerdninazaivoen (evaporated) 3N
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(]
=y

v
3. azawaznouil lddoasazaowauveAuMUBaAB 8 1dM 9 Ao 11aY
51nas udnlsulsinasqamemiiiu 10 Naddns
=

4. NTDIAITALAIVAIY membrane filter NHANNAZIDEA 0.45 Tulasuas udave

i l5ms e lagldinsee HPLC

Condition Y839 HPLC — UV/Vis Detection Analyses
Column : C18 (GL Science Inc, Japan)
Reversed phase Column : Acetonitrile (1302018 A) llazlf'i (msazaiy B)
8a3137 : 1.4 NaaaasAoui
gunqll : gungiives
Yinasvesiaegraiiaiadh column : 20 ulnsdas

UV detector : 220 U1 1UIUAT

M13AUAN mobile phase 1aal¥3z VY gradient
wiin 0 B3ouaz 80 A Jovaz 20
WHn30 BJevazas A Jovazss

WNn4s Bievaz 80 A Sevaz 20

nsminasgu

1800000 -
1600000 -
1400000 -
1200000 -

1000000 -
800000 - y=2041.1x-5044.8
600000 - R%=0.9995

b
-
©

400000 -
200000 -

0 T T T T T T T 1
0 100 200 300 400 500 600 700 800

concentration (mg/L)

a d a a o 1 a
31 3.2 nalnasgwezidun Inlea (adniudedns)
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6000000 -

5000000

L

4000000 -

area

3000000 -

2000000 -

1000000 -

0 4 S T T T T T T o

0 100 200 300 400 500 600 700 800
concentration (mg/L)

71U 3.3 nindinasgiunsaesidean (Nadniuneans)

° a d
mssnnamifBinaezidenlaleq
o 1 a1 a a s A a 9 i v
e ldnnaisazarvezided In ledunasg e ou 3 luduasunisad
v
as s ndnnumgasaumsiduasala adl
y=2041.1x - 5044.8 lagh R’ =0.9995
Ay A b LY ) o a 4
Tay y = wunnew ldvesilntesidon 1n laa

x = USinaeziFoaln loa ludled1e (Hadansuneans)

v [}
nninia x 118 dAnoalsunaezded 1 laa ludiedis ae'll

@ 1 a a a L4 o’ Y a v oW a a o 1 a
AIDYN 1]51”51?)31"50%191‘lfﬂ1uﬁ'|5ﬁza'wu‘ﬂlll]']‘UﬂUl'ﬂ'lﬂ'U 13.2 (MaanNIuADanI)

A a a aa s A a2 a d
MIazaueINsinas 1000 Uadaas NUTuezFeA In lya
= 13.2 Haansu
A a a aa a /@ a a 4
MsazauReIsunas 10 Tadans NUSuueziEen In laa
=(13.2 x 10)/1000
= 0.132 Naansu
a a a P 9 Y ' : o Y o
USuaezdoa I laan ldunnndsdini luunuds 1 asu

vy vy
s luunuds 1 sy T lutun 38.73 Naaans
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vhluunan 38.73 Taaaas seiSinuendoalalad
= 0.132 WadAN3U
Suhnihlutunas 100 Tadaas v TuSnaendoaln e
= (0.132 x 100)/38

a a o 1 & a aa
=0.34 InansunoviladooNanans

° oS a
misnnavlSinaninesdunn
o 1 &t a a o a o [
e ldninasazawnsaesidsanasguiaioy Bluduaoumsadiansm
1 4
AT NANIUMGATAUMSIFUATI TR Asil
y = 5890.7x lagh R’ =0.9715
A dd. v o a a
Tay y = Wunnem'ldussietunsaoidodn

x = YSuunsaesdsan lualot1e (NaansuAoans)

v [}
i x n1dn sualSnanseesidsanludlesis el

vy
a10013 USunansaezdean lumsazarnih luiunliminy 281.69 Uaansudsans

msazawneT A 1000 Nanaas lSuunsaezFean
= 281.69 ANV
-~ a a aa a a o a
asazaune9lsunas 10 Yaaans NSuunsaoziFean

= (281.69x10)/1000 Waaniu

= 2.816 Naansy
a s a d' v o ] : LY 9y 17
Usunansaez@eani ldunndeoiniluiiunuds 1 asuy

v v

fagrni luunuds 1 a5y TRunnmilutun 38.73 faddas
v
hluthunaa 38.73 Uanans seldSuansaezdenn

= 2.816 Naansy

v vy
raui luiunaa 100 Taaaas v HlSuansaezidsan
= (2.816x100)/38.7 Uaaniu

a a o 1 £ a aa a aa
=127 11aansumnm%’auuaaamuaaam
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v v
4) PsnaasisznsuNueansnualuiilutivun Tasldsneanlas 1 lasinos

a a d
ﬂ'l)J'J%ﬂ'li')lﬂi'lzﬂ‘llﬂﬂ Tsai et al. (2005)

a3Adl
1. msmmgmnmmaﬁn (gallic acid; Purum AR, 100 gm : Fluka, Germany)
2. MU (ethanol; Fisher Scientific, UK.)
3. folin-ciocalteu reagent (VWR International SAS 20)

4. Twdsumsueiuauou'laasa (sodium carbonate anhydrous)

G I
M3 ai
o v d Yy v v =
1. msazargemusanmium Uity anududuiesas 80 wsoulasals
§ v .
emuea anututuiovas 95 1511As 210.5 fanans udlSudTinas Aeihnauldasy
250 WadaAs
2. folin-ciocalteu reagent AMUIYNYUToBAL 10 1@5ouTavilila  folin-ciocalteu
v 0
reagent 3113 10 Hadans wdnSvlTinasdrninduldasy 100 Tadans
a s Yy vy a o a
3. msazarolaRsuasvamannududuiesas 7.5 wioulasyalamdon
4 o o 9 :‘ o 9 [ a 9 oy o v
amsuaaneulaasa 7.5 afu azawdnnindu udSulsuiasdininauldasy 100
Haaans

" v 0
4. ¥9T130AIFIUNTAUNAANR 0.01 A5 azawdninau uazdSulTinasaae

4 '
o

winauldasu 100 Taaaas

v =
msadannimsilsznevueainasgiu

1. Yulamisazarensaunadnnnududy 0.1 Jaansuaeiiaaans Usuias

50, 100, 150,200 taz 250 lulasaas aslunasanaass
vy 0

2. @nhnauldsinassauminy 500 lulasans

3. 1@ANTALaIw  folin-ciocalteu reagent ANMIYNYUTOTAL 10 YT1AT 2.5
faaans wauud121’3 Wuna 8w

a a 4 Yy v g a a aa

4. Wwyuasazare leRouasusiuaaNuINTIUSesaz 7.5 USuias 2 Haaans

warud119’13 2 ¥ Tue

5. 1 il amimsganduaduuasnanueaau 765 ulumas
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MINATITHABE
v @ 1 [ ' 1 a [K-1 9
1. %@20019 3 N3y lalulnseuanuaouudn

a o a a aa o
2. uemusawuautududosas 80 USias 12 iaaans ualvidny

]
o a

o M . M J d
3. M lilmlssdrunseanvaniiguinaiasdion21uis 2 3000 x g Ngamail 4%

whurar 20 wn

9 a aa

' v v
4. vdweamadlan'ld 1 Taddas UsulSuasarninau Ivasu 10 Uadans
5. dulawn 0.5 ﬂaﬁam lalunasanaass Aua15aza1w folin-ciocalteu reagent
anudududosaz 10 USias 2.5 Hadans udr9Bidlunar 8 uin
a a o y 9 g a a aa
6. avasazarw lmAasuasusiuaaNnudududosas 7.5 Usuias 2 Hadans
wauudmald 2 ¥l

7. I damimsgandunduudsianueniu 765 unluwas

anlinasgiu

0.9
0.8 |
0.7
0.6
0.5 1 y = 0.0158x + 0.0164

0.4 - R? = 0.9966
0.3 |
0.2
0.1 |
0 . , , ; -
0 10 20 30 40 50 60

conc. (mg/L)

absorbance (nm)

v
31 3.4 namlnasgimsdsenevueaianua (Nadniudedans)
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msanoamfBinamsdszaeuiueaniviua
' ' y
e ldninasidseneufusanassuimi sy Bluduasunmisadansv
i 4

AT ANAUMgAsaUMsIduAs 1A Al

y=0.0158x + 0.0164 lash R’ =0.9966

" =) o 9 o l Gl a’:
Tavy = Aganaunaenet ldvesdiednasiszneuiueannua
v
x = YTmnamsilszneuiueannualudiedn (Hadniuauyavensaunadnae

ans)

vy v v
minih x 114 dsnnanlsunamsiseneuusaninualudiediaslil
v vy
@79619 (99379 100 (M aariulSnamsisenevusananualudlegia

19 223.69 x 100 = 22,369 (HadnFuauyaveINIAUNAANABART)

v
M392a10993191311a3 1000 Hadans Uasdszneuusanvua
=22,369 UaANTNAVYAYDINIAUNAANADANS
-~ by aQ aa IS = o’:
Msaza1wne119lsu1as 10 Naaaas NasiszneuNusaninua
= (22,369x10)/1000
= 223.69 UAANTUAUYAYDINIAUNAANADAAT
v ' v
sunamstszneviusaninuan ldanandediailuaiunuds 1 nsu
v v
sed1nih luunuda 1 a5y 1dmamiluiiun 38.73 Hadaas
: L =) as - ) = le
ihluiunaa 38.73 Haaans winlsuamsdseneuueanivua
= 223.69 HAANTUANYAVBINIALNAAN
v v vy
auiuilutiunaa 100 Hadaaas selidSuaaisiseneudusanavua
= (223.69 x 100)/38.73

a = o a 1 é = an
=5717.56 uaaﬂinmjga‘umnsmmaanmawua%’aunaaam
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v
a a ° Y a a L4
USuansaueanssiin (ascorbic acid) i luifun @26 HPLC @w35nsinsizw

Y03 Rodriguez et al. (2002)

asad
1. ﬁ‘lilﬂﬁipuﬂiﬂuﬂ’dﬂtﬁ‘ﬁﬂ (L-ascorbic acid; Asia Pacific Specialty Chemicals,
Australia)
2. (UNB1UDA (methanol HPLC grade; Fisher Scientific, UK.)
3. ﬂiﬁ‘fi‘ﬂﬂ?ﬂ (Sulfuric acid; Merck, Germany)

4. NTADTHAN (Acetic acid; Merck, Germany)

G I
MIAIBuTISIAN
L= L9 a : a'; a a aa o [
1. w3ounsadaysn pH 22 Tasaduinauilsuias 500 daddas 1i1llda pH
A v > v 1a gy g o8 o a
Gudy nniuAesg veansadgaysndutuasldlnihngu sunsens pH anaumaedszina
2.2

2. mamsounsaezdan 0.1 lua1s lastulansaesdandududovas 99.99

v vy .
9 } 4 o o

vy
U511as 5.87 Hanaas asluhndu udrlsulSuasarminduldasy 1 ans

MIananeea
o w 1 c’ LY a v A I 1Y v 9
1. e lutiunidiumsevuiauuusitenuds 1 a5u anaalonsa
Fayf3n pH 2.2 YSuas 9 Haddas wiwse Iidhnu
2. N5OIASANAN 1AAIY nylon syringe filter YU1A 13 TadaAs A1NALIDYA 0.45

Tulaswas 19lumsinsizvias 1y

v
msainninasgiu
=) da o a Y
1. MIwIsNAsAsTIUNSAUBanDs Unlumsazaiwdaysn pH 2.2 Ml
[Wudu 10, 20, 30, 40 uaz 50 lulnsnsurennas
2. 17111509970 nylon filter ANuaLdua 0.45 lulaswas

o da a 'd 9
3. dhmsazawnasgunsaueanasn 13msiz Tasly HPLC
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MTAATILHABE
Condition Y99 HPLC — UV/Vis Detection Analyses 145211 Isocratic
Column : C18 (GL Science Inc, Japan)
Reversed phase Column : n3ABEdAnANMIdNYY 0.1 Tuas (msazas A) uaz
WNEIUBA (1502010 B)
gl : 30%%
UV detector : 250 U1 1UINAT
8A3157 : 1.5 UnnansAeui

1/31175999720019NRA9N column : 20 luTnsans

anvinasgiu

7000000

y = 55802x
* R? = 0.9886

0 20 40 60 80 100 120

conc. (mg/L)

31 3.5 nswhnassnsaueanesiin (lulnsniudedas)

msf‘hmmmﬂ?mmnmuaﬂafﬁn
o ] da o = 9 :
'Ll'lﬂ'l'ﬂﬂ'lu15‘]'Iﬂﬁ'ﬁﬁ:ﬁﬁ'mﬂiﬂllﬂﬁﬂﬂiﬂﬂlﬂ'lﬂﬁj'l'l«l'ﬂlﬂiﬂil‘l'ﬂu‘lluﬁﬂuﬂ”ﬁ
Y ° 9y Yy o ;
ﬁi'l»iﬂi'lﬂll'lﬂij'l'u mmuommqﬁmumsmumﬂﬂ AU
4 2
y=55802x lagh R’ =0.9866
4’ At 9 @ 1 a da
Tayy = wunnew ldvesdedatSinansaueanaiin
a da o 1 a a o 1 a
x = YSnmnsateanastnluaieois (VaanIunADANg)

: o 1 a 9 ° a da Y] (] 1
NNUUUINT x 711?1)J1 ﬂ1u'ml‘1jiiJ‘liuﬂiﬂuﬂﬁﬂ?)i‘UﬂiuWJﬂUN ﬂﬂvhj
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o [} a Ja 1w a a o 1 a
FI’JEJU'Nfﬂiﬁzﬂ'wﬁﬂ%Nldlﬂill'l_ﬂlﬂiﬂllﬂﬂﬂﬂﬂlﬂ MNY 19.721 UaaNIUADAAT -

asazaeenlsinas 1000 TUSmnsaueanesin

= 19.721 HadANY
MsaramuRenlsinas 10 Tadans HUSnunsaueaneiin

= (19.721 x 10)/1000

= 0.1972 Naansu
Sinansaueaneitind Idinvndedmiluiunuda 1 a3
sretrailuthunuds 103y WRnemiliiun 3873 fiadans
silutiunaa 3873 Tadas sxiffinanseueanesiin

= 0.1972 Naansu
sutihluthunas 100 Taaas v flfinensaueaneiin

= (0.1972 x 100)/38.73

a = @ ' A = aa
= 0.50 uaanmmenm%’auuaaam

v
6) WsuaesdsenouunTsiiuesa liniiliniun Tasld3smeanlnlas W lafiines

aauasnin AOAC (2002)

i
LAy a5 (Beta-carotene; Asia Pacific Specialty Chemicals,
Australia)
2. 13U (Hexane AR Grade; Lab-Scan analytical science)

3. 2% 1Ay (Acetone AR Grade; Fisher Scientific)

. =
MIAIBNAITIAN
1. mMswsouasHauezd lautududosas 10 luwanau Tastlnlaezdlau 10
a aa o a a aa : [ a 9y 9y
faaans asluvaadsudSuasvina 100 Hadans miulsulSuasamenulviasy

100 Uaaans
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= v -
MIMIBUTINATFIUUAATINY
o 9 = o [l = d a aa
1. Fasuas A un 1sivan 0.005 n3u ldasluiinnesvuia 50 dadaas
d o a aa
sawas AT IUAonae IseINs I 2.5 iadans
2. YSulSumsaisazawlude 1 1asu 50 Nadans luvialsuilSuasdae
LI
3. dulaesazarslude 2 11 5 Haddas laluvialsulsuiasvina 50 adans
wdlSuilSuasaruenu 19asy 50 Haaans
4. Unlaensazareludo 311 1,2, 3, 4,5, 6, 7, 8 uaz 9 iaaans laasluvialiu
U311@s vina 10 Haddas udnSulsuasdasulaoldmsazaronay wed laulwenay
@nuuduievaz 10 Taslsuas)
5. ihensazawlude 4 Alinnududugegaunmimnmisganaunasiinnued
adugaga Taoldinsoa Spectrophotometer  Tugr9n181I08U 400-500 W Tuiwas 19
arsazaronay ued lauluenru @ udududssas 10 Taolsuas) uuuasa
.’J 1 o) d' - o 9 F3 s 9y
6. MnIMsganduuaIgIganaNusnaugIgaannialdnnde s (Jala

[ . 14
qagannnuenau 450 wiluwas) nmimharsazaswdwalsivuiasgiulude 4

Q
b4
o

=1 ) v U A 9 a y 9
nanuamson Pnasimsganduuas Tasldmsazaronan uedTauhueny (anududy
a d o " Ao
$ovaz 10 lavilSuas) wunvaed Tuinminia’la
o ' Ao 9/ a v o d 1 y 9 9y =
7. Whnmialan@sunsmanudunussgnineanuiduduve uudiwa 15y

@nluddin) fumgandunasiiond1a udymaumsiduassninasml

ad [
IBMIana
v o v : as o ° 9 1A o o [
Fealed1nh luunidunsiudwuuusgenuds 5.00 niu ldluvaagy
yuRvuIA 250 Hadaas @narswawezd laudududovaz 10 ey USuas 100
fiadans 111U MUUATEL magnetic stirer WU 10 W1H 1A lnsesdenszaunses
d [ 1 o v a aa
wes 4 uenmadudiula Tasnvdiulalunsisusnyuia 250 Haddas dr1aninday
y 1 4
pzdlau 25 faddns 2 ATY uaztenyy 25 Nadans Bn 1 A3 whaulavesesd lauiay
Hq Y ¥ @ Y a o b4 a
iy 19a19mn lswdudauusafieglunsiouen iimsdaeneezglaveen Tasns
vy v y E 4 Y
amsazaonanlunsiouenainiinay aseag 100 Haddas 5 A5y uendIuveing
a 1 1 4 - d (] o =
od launauegeannindwmfihuenuiiiasun lshiuesaazaweg hidswauualsi-

o Y L4 1Y b = 4
uﬂﬂﬂiulaﬂl"]‘uvlﬂﬂiﬂ\lﬂ')ﬁﬂszﬁ‘lyﬂSQ\nUﬂi 2 lausessumsHaualodininasvula 250
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aa 9y o - 9y o Y ° = Y v
aaaas udnhmsnnses1dlszmelugganusuuds hasiszmondawdnnazae

e &)

a

heaswauesdlaudesas 10 Tuenu uazdsulSuas iy so Tadaas hasazaiw

werud 18 T damganaunasiaaueanau 450 wiluwas tuiinan lanlSsudsuivuna

b d ¥ '
o

d a ° 13 o ' 3
QANAULAIVELAdN (@1swavezd Taudooas 10 luanau) Mg 2 adashainldns

£ Y ]
2 a59 wmamasuaziih lddnanSunavewn Isiiussaas T

palinasgIu

0.4

0.35
0.3 1
0.25 A *

0.2 - - y = 0.0043x + 0.0062
2 o
0.15 1 R? = 0.9906

absorbance (nm)

0.1 1
0.05

0 10 20 30 40 50 60 70 80 90

conc. (mg/L)

d a a v 1 a
31 3.6 namlnasgumisilsgnouualsnusea (Nadnsudeans)

o S d
ﬂ]iﬂ]ﬂ')ﬁlﬂ]lﬁ“'lﬂlllﬂi‘iﬂuﬁﬂﬂ
o 1 & 1 9 ;Y a a a 9 o’: 9
111ﬂ17|81u1ﬁﬂ'lﬂﬂ'liﬁzﬁ'IUlUﬂ'lllﬂTﬁ‘ﬂuIJ'Iﬂij'l‘NTllﬂiUN131uﬂuﬂﬂuﬂ1iﬁiN
o 9 s ﬂ’
AsAsg I ndnnumgasaumsiduasaa al
y =0.0043x + 0.0062 lash R’ =0.9906
1 i @ (] = L4
Tay y = mgandunasiio ldvesdednaunlsiiuosa
a =) o Y (] a a o 1 a
X= ﬂiﬂ1ﬂlllﬂ15ﬂuﬂﬂﬂ1uﬁ')ﬂﬂ“ (VaanIunoang)
le o 1 a 9 o a - d Y] 1 ]
VINUUUIAT X ﬂ‘ﬂlﬂ mmmlimmuﬂkwuam hlﬂ’JE]U'N ﬁﬂvlll

@ (] Y d 1 o a a o 1T a
feda asazaviilsinaun lsiuseaminy 246.24 Naansunoans

a a aa 4
Msaza1udelsuias 1000 Naaans dualsnuosa

= 246.24 Uaan3Y
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a a aa a = g
m'saxmuﬁmnﬂsmm 50 uadans Wualsnuova

(246.24 x 50)/1000

12.312 Hadnsvauyaveaudun sy
a =1 o 4 Y] Ll : CY [
USuawalsnueean ldnnnalesini luiunuds 5 asu
v v

Y] v @ = =1 L4
aaiui luunuva 1 a3y selilSunaa lsnusea

12.312/5

2.462 fadansuauyavouudwa sy

v v
fegaihluiunuda 1 05y Tamemihlutun 38.73 ladans
v
Wlutunda 38.73 Haaans seillSuansaunlsiuooa

= 2462 fadnsuauyavouuA A5y

b4 v
@ o o

gaduiiluiunaa 100 Taansu v TSuansaueanssn
= (2.462 x 100)/38.73

=8 ! ‘§ a aa
= 6.35 uaansuaugavmmﬁ'um?sﬁuﬁaﬂuﬁauuaaam

a d o’: : Y A a ['4

7)  UsunanaslsWaanamualiniluiun Tasldisneanlnlas I lasimes
aata9InIN15AAI 1Y Mahanom et al. (1999)

o a ¢ a ' o

Taon2 1 Tunsiinae 15Waa 2 ¥tia Ao aaslsHaaie (chlorophyll a) 1Az Aas lsWaa

v v
1) (chlorophyll b) Tagsaniagiedesansaganavuasludalaasu@iiuuazuas ua
[ & do ' Y d o

annsaganauualugisnnuemadunsumzuanaenulagaaes lsaawelanudnse

A a & ' st a - a

aanaUNAINANVEIAAY 663 W1 Tuwas daunaslsiaal UanuaNsaganauLaIN

d. d‘ @ - 4 : a

AWB1IAAY 645 W1 TUAS eannmlnasumsganauuaivesnas Isiaanaesiia

9 ] Y Y n’: ° a d Aaaa o v [ 4”

FounuUNU Ay mMssnunilsuianaslsiaa 135nsauIn asaunisae 1l

(marcano et al., 2007)

chl a (luTnsnSuAonTuUBIRIB619) = ((12.7 x Abs,,,)- (2.6 X Abs,,, ))x1s1Asv0302%F Iau

v
WINUNAIBEN (ATY)

chl b (luTnsnSuAonTNYBIRIBE1) = ((22.9 X Abs,,)- (4.68 x Abs,, ))xUTN1ATVYBIBLF IAY

v
WIMUNA20819 (ATN)

Total chlorophyll = Chla+ chlb
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ada d
AFUATEH
v @ { : o a 9 " A [~ [ [
¥an20010 lunndIuMssuUIUUHEIEeNUYY 1 a5y ldluvaea
a 4 Y] a
NAADY IANUAAITONAITUDIUA (Merck, Germany) 0.2 AN LALHITALAIWOTEH lAUAIN
Wududevaz 80 Tasilsunas Ysuna 10 Tadaas wornnu 3 win i llumdsadlenses
v { o [ o § @
TumIssnauis 4,200 seudownit iunar 3 wifi hmsazawildliianinsganiu
UAINAINENINAY 645 1AL 663 w1 Tuuas Tasldezd lauanudududosas 80 Tay
vy
YSas duasazarouvass ud s Sunanas Isiaaniua
msannarmifSinanaslsvadniua
A1502210ADHN UAINIYANAUUAINANNGIINAU 663 W1 TUNAT NNV 4.6513

13020 10A2061 UAINIIFANAUNAINANINLIAAY 645 w1 Tuwas (A 1.8214

aaalsfaa 1o (lulasnsumensu) = ((12.7 x 4.6513)- (2.6 x 1.8214)) x 10
= 543.35 lulasnsunonsu

=0.54 UaaNTUABNTY

aaslsnaa 1 (lulasnsudonsy) = ((22.9 x 1.8214)- (4.68 x 4.6513)) x 10

199.41 lulasnsunonsy

0.20 YaansuABNITY

v
USinanas lsiaanavua 0.54 +0.20

0.74 UaaNUADNITY
a (3 a 9 Y (] :‘ Y v Y
sunanas lsiaananuan ldunnnasdiaihlumiunuds 1 nsy
vy vy
fernhluthunuds 1 a5y Tanemiliniun 38.73 adans
ay Y a aa o |a u’:
hlutunaa 38.73 Nadans willsanaslsWaanavua
= 0.74 Yaaniju
o : : @ a aa a A o’:
i luiunaa 100 Haaaas v TsuanaslsWaananua
= (0.74 x 100)/38.73

a a o v & vy a aa
= 1.91 HaaNITUADNUIIDINARDAT
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M3AAIITHMIQaT 1IN A
9y
1) $12UAUNTIManA (Total Plate Count) 1AM AAIZHYBY BAM (2000)
° a J ad a d
2) $IUIUTAANAZI (Yeast and Mould) 1aI5NMSAATIZHYBY BAM (2000)

° a. a d
3) 914U Coliform bacteria Q% Escherichia coli Tas35Msn 1LV BAM (2000)

AaUMN 2 YianngasnminzanveuwaaurianImilluiun
< (v 1 d' 1 d o v v A w a a vy
2.1 AnvdanduimInzansznIlminduuutvladaatunulunswanwaduna
w1 luthun
' o a a9y : o/ vy ° : s 1 d i : g
nowiimsnaawadudainfunszdeninhlutunusuda mazmeiudnouud?
< )

a & Y o 1 ' d a s [YS o o
WUIUINAA ‘ﬁiﬁ’q%iﬂﬂullﬂiﬂﬂi'lﬁ'JUizﬁ'JNﬂ'l‘ii1ﬂllHUﬂUIﬁﬂﬂﬁl‘ﬁNﬂU AIA1314 3.1

ad a = Y :’ L 4’ vy @
llﬁZﬂﬁ511']5ﬂ'liNﬁﬂwﬁﬁllﬂ~1iﬂﬂu'thU'JUﬂll‘U'lJl‘UB\iﬂuuﬂﬁQﬂﬂgll 3.7

vy
hluiiun

!

nulundenduqugangil 85%

1 a d a Y] )
fAvee) AuM3 19Uy was laRaadudy

muldazawsunua

|

mausauaslumiRuisaduuA 2 x 2 x 1 cm

'

o yd y a
wn‘l’ﬂmuu HAWINTDONVINNUN

b 4 ]
pUURIUTANUFUaRauAB DIz 20-30 vauwaan lu'ldeuus
= Y :’ £
waauranmir luiun

v
51 37 st mskdawaduienimiliun

nu1: aauaannIning (2547)
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o

a { @ 1 d a @ o d o
MIN 3.1 ﬂqnﬂﬁﬂQﬁNu“ﬂiﬂﬂi']ﬂ'lu\lﬂ\iﬂ'ﬁi‘mlluuﬂﬂIaﬂﬁﬂﬁunu

2 ‘
r K i lutun CREEATINY Tafaaiiufu
damansan ) } 3
(30002) (30002) (5ovaz)

1 99.0 1.0 0.0

2 99.0 0.8 0.2

3 99.0 0.6 0.4

4 99.0 0.4 0.6

A 4 a9 °y o a a o o y 9 &' ° a '
lil't']1ﬂlUﬁ’ﬁllMQ'B'lﬂ'l-lﬂ‘ﬂ‘l]’)'ﬂﬂﬂﬂaﬂﬂ111’(1ﬂi?lﬂ'lﬂuﬂ1')llﬁ’) NUUUINNUAIITH

t 4
AUMNNNMEA 1Al wazmalssamduia asll

MIINTZHMIMENN
1) Ma ansead (Chroma meter, Minolta : CR-310, Japan)
v ) v
2) IadnuuileduNaA187T Texture profile analysis (TPA) AuiAIoe Iatiioduria

(Texture Analyzer, TA- Xtplus, England)

MIAATITHMAAI]

1) PSinmveadafiazau1dianua (total soluble solid ) &avinsna3mluavsad
faza10'1&anua (Hand Refractometer, ATAGO, Japan)

2) ArRenssVEaTh (a,) &ruindoaian1ieinesionAn (Water Activity Meter,
AquaLab : Model series 3, Decagon Devices Inc., USA)

3) ﬂ?mmmmgu (moisture content) Tﬂu"l%’ﬁammqu‘,mgmﬁ (Vacuum oven,
Binder : VD 53, Germany) @135 AOAC (2000)

onuwumimamuuudmaan (Completely Randomized Design: CRD) 11N13NARDA
3 41 vhdeyait 183nszinaneada TaeiinsizianunsysuANovA) udanfSouiioy

AuRdy 1AY5 Duncan’s New Multiple Range Test (DMRT)
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mydmszimalssamduda 7
° a 9 : % a o o 1 1 d a @ v I @ 1
waduiaih lnhunidunlseasidiuszniemsniuuuny lanaatiunuuaas
gas linaseuguamnlszamduda Taoldgnageusuiidudus Inasialusuou so
o ada 3 3 : '4
AU NATOUANVFOUUALNITUONSVAIUIT 9 Point Hedonic Scaling Test (1‘wTsw, 2535)
" v
nagouguamAmanuazlsing @ adulutnun anumiisivasified anudangu
1 d
HATANYOUIIN INUHUAIINAADINVGUUADNANY S0 (Randomized Complete Block
a L's 1 4 ac
Design: RCBD) ns1zvanundsusuudufSsuiioununieo 13T Duncan’s New Multiple

Range Test (DMRT)

=S : ci = a Y : (%
2.2 ﬂnunFsumumm'nmmzau'lum'manwaalmmmmmun

v ] ] ]
Aaidenwaduianimirluiungasnanganinaoud 2.1 yihinsAnylsua

b d

° o a a 9 : o a : o A
‘Ll”lGﬂﬁ‘YlWi1”2?111114ﬂﬁN'ﬂﬂlUﬁﬁllﬂQVlﬂl‘IﬂUU'J'Uﬂ Tﬂuﬁnmﬂsmmmma 4 5¢AU ND
fowaz 5 10 15 waz 20 1mmumsmaamum{uﬂaaﬂ (Completely Randomized Design :

o : ° a 's " A 1Y 4
CRD) Mimsnaaes 3 41 udnah s zvdguamsudsinuaoui 2.1

=

a < a . o doe Y vy aag v vo
ABUN 3 ﬁn‘u1qmmwuaamaai)1nu11uu1un*nmummunﬂummseumtﬂmm

sans hlenatazeunsusamalaguanma

= oy y _aad v Yo Ao ' a
3.1 ﬁﬂ‘H1N'ﬂ1lﬁ@ﬂ1‘i°ﬂ'Illﬁ»iﬂ')tnﬁﬁuﬂ')'miﬂuﬂlﬂlﬂiﬂ ﬂﬂﬂiﬂ‘ﬂﬂlaﬂﬂﬁﬂﬂm1‘"1!03!2]66

i luiun

a oy & o Ao o A 9y aad ¥
'Ll’llﬂﬁﬁllﬁiﬂ']ﬂu11UU')Uﬂq9\ﬁﬂﬂﬂq¢W‘lﬂﬂﬂuﬂ 2 1ﬂaﬁﬂ31uﬁiuﬂ1015ﬂuﬂ11usau

Yo o

nwldsedoansilaloian Taoldeasgungll 4 9230 30-50 30-60 40-50 Az 40-60°%

]
=

¥ 1 "l = 4 - ' Q. J QO‘
isnnliansedsgangiiveuniosliniild Tavgamgiiszaes iutunInguugiii
4 <2

4 v . Y
Tfagungiigagaiiasll nasmmiuguugiivzaosy anannsuiguugiisigana’ll

a ' a 3 {l A - ~ Yy A v
llazqm"quﬂgﬂﬂﬂq N P S SRTAVEN u’N?iﬂalqu“uauqﬂ53U311a1ﬂ1%~1uﬂ1iﬂUll"Q miﬂﬂ

b d
waduisnmi luiunidiunsevndalundassreguugil MNwwuMINAB UL

1 d
o o ° a J
A0dA (Completely Randomized Design: CRD) N1N13NAADY 3 41 m'lﬂ'zmﬂzﬂﬂmmwma
o @ 1 o o a L4 s a
MM wazlszaMAuAAFUALINUABUN 2 AATITHAMAINNIUAT uazqa%nﬂm

WUREINUABUN 1
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3.2 finwaveamanusdedurisusameldgaanmansganimvsawadinluliun

v ] ] ]
vwaduianmilinhuagashangasinaeun 2 Tleuudadreisoursusanela

& A

quanma Taoduulsgamgiiluniseuds 3 szdufe 40 50 uaz 60°w iile ldwaduds
vy '
vnmihluhunfirueuuilunrazgungiuds 1MwwuNIMAaBUUTuAeA (Completely
v
o o ° a d
Randomized Design : CRD) N1N1iNAavd 3 4N u1'lﬂams1zm1mmwmamumw iuag

o o 1A o { a d a 1T a [y “
ﬂizﬂmﬁuumwmmnm\auﬁ 2 ’Jlﬂi1$"f]ﬂlﬂ1ﬂﬂ1~uﬂﬁ llﬁ%Qﬂ%’]’)ﬂﬂ']l‘b’ﬂtﬂﬂ?ﬂﬂﬁﬂuﬂ 1

a4, a = ' PRy oy ca o
aeudl 4 Annmanfasunlasganmluszninmaivinmveasaauianinminluiioun

Y A ) Y : o d’dd‘ a Y d a
ﬂﬂlﬁﬂﬂlﬂﬁﬁllﬂﬂu11U1J']1Jﬂ'nﬂ7|q7|inﬂﬂﬂuﬂ 3.1 uaz 3.2 Uii?hJ"Uiﬁi!ﬂﬂlWﬁf‘Nﬂ

]
Iy a

a g o
Tuasuariiualuanzqaanme uazifuSouifiguugil 4 uaz 30% Wual 3 weu

o [ {d o a 4 o ' 1Y o 1 {d o {
TavdrpdainuinuIngungll 4% wiiud161990 9 15 1 wazAd19nALTNYIN

a d o ] o 4 a L4 ] a [ d'
UNNY 300% VWINUAIDYNNN 9 79U 1ﬁmms1::11f]tun1wvmmumwnmmmnumun 2

a d )

FNTIZHAUNNNUAN 1ATYAFIINGUTUALINUABUN 1
3mmumsmamuuuq’uﬂaaﬂ (Completely Randomized Design : CRD) M3
:’ o 4 a d aa a d
naans 3 41 1hdeyailddnsizianada Tasdnsizinuusysiu(ANOVA) uda

nSsumeuaunas 1ae3% Duncan’s New Multiple Range Test (DMRT)





