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Abstract

Study on optimization of Phyllanthus acidus fruit by freeze drying by using
maltodextrin‘as a drying agent in the range of 20 - 200% (w / v) compare using fresh
star gooseberry juice and the use of evaporated star gooseberry-juice, Analysis of
antioxidant activity, Total solid content ,Analysis of growth- inhibition efficiency by Disk
diffusion method, total solid” analysis and acidity -analysis It was found that the
amount of maltodextrin that is appropriate for the amount of star gooseberry juice,
the use of 3 ml-per maltodextrin 6 grams the star-gooseberry-be the best powder.
Moisture of star gooseberry powder It was found that the use of 3 ml of maltodextrin
6 grams had the lowest moisture content is 7.53 + 0.05and 8.03 + 0.05 respectively,
The total of phenolic compounds-The.-use of fresh star.gooseberry juice and
evaporated star gooseberry juice before freeze-dried has less total phenolic content
than using fresh gogseberry juice and evaporated: star gooseberry juice after freeze-
drying. a volume of 50.46 +.0.61 pgGAE / mg-and-93.52 + 1.52 pe¢ GAE / mg
respectively, Fresh star gooseberry, evaporated star gooseberry and powdered star
gooseberry Without the ability to inhibit microorganisms, When the concentration of
maltodextrin increased The amount of soluble solids in water increased with the
amount of 3 mi per 6 grams of maltodextrin. The total solid was 7.85 + 0.08 mg / L.
,Freeze drying gave acidity at 3.46 + 0.02 and 3.33 + 0.04, respectively.

Keywords : Freeze dryingPhyllanthus acidus, powder star gooseberry
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2.1 BYNTUITIUTRAILEY

Kingdom: Plantae
Phylum: Angiosperms
Class: Dicotyledons
Subclass: Dillenidae
Order:-Euphorbiales
Family: Phyllanthaceae
Genus: Phyllanthus
Species: P. acidus
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Tudsznau dszneusmigluges 30 -60 Tu lugeetuzuluiidde, lulineveansauiu agns
duverlatsuan aen iuderiaidy sendivuiaidn Lifindussn SnduiResdvay naifou
nay nfsinnndenidnties miwa iFouusesliddunasiosrug Usana 6 - 8 du an
ALY NTBNHE Wasnuadindosdey Wi daferlundanda @udanszinn
SAUS AR UYTUTWNENS 2554 Nrau nguEISNYIlea)

] v
Jun 2.1 anvusnausyy



2.3 dssnannseuazysslon

Bunalfsawioaiiien fuusen fnsdunltlunisinuilsanaifnsunng
Hutu wu Widuenssure anmnudu Tadn Jestulumnu uiln ussmeanisle weu
#in wasnunlsaimie Wudu nnsfnwmimgnuaiivazindyinemunguaniluna
uvsy Usznevludeansngu fuedn Wwarlmews leainesea Ardlulewnms uwnuiliu wesH
used lUiu TWsiu nsmesilu Faiiud uaaduy Woareda uazivdn Jusiu Taglusnds
wuans Phyllanthusol A wae B Ssiieinduansiendnuaivesiinasaudie ansvddgmanil
WlFussuiigrivandeinemainuate 1dun quidumssniau duenistan fueyya
Sasy Untleady Fuden sudauuaiids ansviuthmaluden Suilaans Fwudetalsa
waz quistudaouleoviefialadueamedisa Wy (aufonszmminusygan 2 denmus
$IUNUNT 2554 ureu ngue1inealsn)

2.4 23AUSENDUYNENONELANITDINTEY

nsAnerlinuanses wistn wagimiluraussunuawanz s dunalif
Uszneusetitluiunageiie 91,9 ndu Ty 100 niuemann duinamaneda swmdn
wae Fnndiugs (591 2.1) uananiidawurhdumensselurauzey Uszann 77 via wu
wWesUu (terpenes)-17 ulinlodine;(esters) 18 uAUBTA-(acids) 7 vlnusadlen
(aldehydes) a4 'truﬂﬂuaa (phenols) 2 ¥9a wavusanedod(alcohol) 1 viln Wudu lag
vfuveussmeiinudau 'ng'lunaumasflu Ao Witvedu (monoterpenes) was 19aa7
wosUu (sesquiterpenes) wumn'ﬂqﬂﬂa epi-a-muurolol (32.9 me/ke veeHadn) Lae O-
cadinol (22.1 mg/keg YBINAHARA) WAy ﬁﬂﬂ'uwan'ssmaﬁwua".m'imgj‘lunafuu,a%ﬂ Ao
hexadecanoic acid (3.8 me/ke ¥03uadn) (Pino uagAue, 2008) (1519 i 2.2)

d L = - d ar
a15190 2.1 Wamasnsemns wistauesdafiuinulunauzes Ysuan 100 ndy

a3 sun
Water 91.9 g
Protein 0.155 ¢
Fat 052 ¢
Fiber 08¢
Ash 0.51 ¢
Calcium 5.4 mg
Phosphorus 17.9 mg
tron 3.25mg
Carotene 0.019 mg
Thiamine 0.025 mg
Riboftavin 0.013 mg
Niacin 0.292 mg
Ascorbic acid 4.6 mg




o < .
A9 2.2 U‘%u'ltuﬁ'ﬁi:muwwu'luwauzﬂu (Pino wazane, 2008)

s LRI USuu (merkg)
hexanal 802 <01
(E)-2-hexanal 855 <0.1
(Z)-3-hexanal 859 0.2 0.2
O-thujene 929 <0.1
myrecne 991 <01
butyl butyrate 995 <01
ethyl hexanoate 998 203
Z)-3-hexenyl acetate 1005 <01
p-cymene 1026 0.1
limonene 1029 3.6
B-phellandrene 1031 < 0.1
trans-linalool oxide 1073 < 0.1
(furanoid)
terpinolene 1089 <01
p-Cymenene 1091 <01
methyl-benzoate 1092 <0.1
ethyl heptanoate 1097 <01
nonanat 1102 0.2
methyl octanocate 1127 0.1
camphor 1146 < 0.1
hexyl isobutyrate 1153 <041
O-terpineol 1189 <0.1
ethyl octancate 1195 0.6
methyl chavicot 1196 <01
decanal 1202 #04
trans-carveol 1217 <01
cis-carveol 1230 < 0.1
carvone 1243 0.1
piperitone 1253 <01
nonanoic acid 1280 0.1
isobornyl acetate 1286 <01
ethyl nonanocate 1288 0.1
thymol 1290 <01
trans-cadina-1(2),4- diene 1535 0.3
Q- cadinene 1540 0.5




Ot-calacorene 1546 29
B-calacorene 1566 0.8
dodecanoic acid 1567 <01
ledol 1570 0.5
caryophyllenyt alcohol 1572 0.2
epi-0-muurolol 1642 329
QL-cadinol 1654 221
cadalene 1678 5.0
tetradecanoic acid 1767 0.8
ethyl tetradecanoate 1793 <01
isopropyl tetradecanoate 1830 0.2
pentadecanoic acid 1864 0.2
benzyl salicylate 1866 0.2
hexadecanoic acid 1966 3.8
ethyl hexadecanoate 1992 0.1
methyl octadecanote 2123 <0.1
oleic acid 2141 3.3
octadecanoic acid 2166 0.5
ethyl octadecanoate 2196 <0.1

LR!: Lineal Retention-ndex in HRP-5MS

2.5 n1wdszuammns (food processing)

nsuUsIUe WS (food processing) WWunsyunsasunadnmyssingiy
tf'JuNﬁmﬁmﬁmmwﬂuanﬁwﬁmmsau asmin wazJasadenanisuiiae Wunisousy
9IS Lﬁaﬁmmqmslﬁu%'nm yliiiauansaistivg Aanumainuaty Wuniaden waz
\Wyarildiuingiu

L t o o
2.5.1 MIBULMLUULTLEDNUYS
o v v - ° 1 -~ = v
Wunsuksinenisangamafivesomisien ndgadenudadieliin
= & 2 § o o & ) o 4 dova dada o
wWasuaouzlundniiugs Fsmasiunisudi@enudawuuiiuieMnant iavusivuiaian
L “ J L. .G’ J 1 - - LS
wirTaarnuduussenmadelvindniiudafiegagluemsseiadule senluaindani
vowdndusimssziinvosdunihudarzSuantuhuddnauiviees ndadudseialy
Wuloviliuinatnasfuduwds snthudumssediaveatuinude sgatslundnduen
syl utuwieenlugiamivewindnueissuznainissviiatiuey fuvua jUsN uay
v a LY o o £ ' < aad ° 1 a £ v

Tasaadgeamdniusivesndndnsiusovein adunsiuidned ownslhikuainuiou
g whildesiiauamlaruinsgeuazaavieuammi auyssamdndal idu



] - ° &’ i L/ r ﬂ' =
ot eh annmsviansilialouarlaseainaueemis NWIALAW 9ISIYUE ndu savIR
& o Vot a Yo o  a dao a_a w & '
waziloduriavesemnslindetisnldnuingAuniisnags dndunasdnuay Walany W
< o ¢ vd v g v
i Wavex in3aame ayulng Unsaldiilednd Dusiu

2.6 qw‘%‘ﬁ'\uqa?m (Antimicrobial activity)

mnuannsaresmsaiviatiunensumeniedataandiy dufinmaasyreats
3@ (microstatic) w3e sWTa9aTyn (microbicidal) Hamauen sewinansitfiqridudans
\Winguazansfiigrenqadwivliansowuenlderednoy Wewnasueiinenafigns
Huastudimaindysetainaetuiuiluarluvasioatuds ansafiuasifiqvisdiga
Indnaneiuifeuiy dafuIainalamsesnqviudutiads lunsduunansdugain
ineq Tasaansauvsoonld 5 Tiua (D) Sudsnasaironis (2) sumumsyinnuees
WDouiead (3) Sudanasduasisvinsainnddn (a) Suffanisdansiest Tusiu (5) sunau
NSEUIUAITINAINDATY Fe3BnsvaanugvEAtu-9aTnlfdmunlag The National
Committee for Clinical Laboratory Standards (NCCLS) Uss mﬂawwmmm Ty 35019
mwmﬁau‘lmaﬁmanwumaumsuaawaa%awmw vie-wuafide 51 Bad lada Lﬁumu
Vst MuaaTinve0amasia saito araiminasySuansvesemnsideats nisnioande
Sudunarammitudurssdieiimnzay funountsinstsdistedrafionaaay an1iznns
\3yuaznsvinaousade Wy gumgl 1aa geanstade eiitesueisdunisnsiatona
vilildanTvaassiisiugmantuloausy nswUskaszuanskaludn MIC w3e Minimum
inhibitory concentration A9 A1 IdNdusgATiasAd USSR G RaTn 1A MBC
Wa ¥ MFCW 359 Minimum bactericidal Concentration W a.¥ Minimum fungicidal
concentration AeAnm sditusmaaiiansosnidouuniiGuiaysils

2.6.1 nalnn1589ngwsvaeasHugadn (Mode of action of antimicrobial
agent)

1) Fudnrsa¥rniaisad (nhibition of cell wat) sinduaswniisuginns
Fuaziuilalnadauseuaiio nessinlVasavludiureviiugaduasnsvifia
autolysis Yinl¥lwadunn n3e g0y, pentapeptide; side chain WAz peptide cross bridge
pan 1IN iEvsunlaieniegsswussiUllndvesnanesiilu D-ala-D-ala wielil¥iAn
ms sufuremnisugosvielosulfAtendephosphorylation teliliiinsadawlugad

2) sumunaiaureadeuiead (inaibition of cytoplasmic membrane
function) Ingazidviane phospholipid vhifgadssnautRvesnsiiuideidendw dwa
Theadvgamsisdyiviauazamelufiae

3) duginsdaAseriveInIniiaaddn (Inhibition of nucleic acid synthesis)

ar o 5 o . 4 (2 1

oy Anasdndudanisyinnueeaeulel gyrase Wag topoisomerase TUYMEALTAALUR
Wuna Wiradliamnsaudsiuavifindiunuld viathdudinisdansiest mrRNA sy



4) fudamsdaaTielusau (Inhibition of protein synthesis) @15381873U

fuvine degpeslsiuleuvinliliifianssuiunisuuaswanin mRNA Wy nsnesily wulu
o o v e o =4 ] = [ Y] 5 - .&’
LUAYILSE 9T LW13UNY 505 %59 30S dNalNANIT8UEINTTIAINYYDUYD

ac . . w = v
5) TUNTUNTEVIUMTATUBATY (Antimetabotites) nilluansnillaseadne
T ol e = S A L] s ar ql o | * ]
a¥Ade Auansinandluljiseiddglunisdunsevarsiduluseieadensy wu ans
v Y +a o aaa s v a o aaa Y v -
Wwugnssu 1un fadu Indidu odguwadasiinnaviujifowdeduivansinanedidl
Taseada adendaiy Mlkidunsanndnsusigaiesenssuiunsdunsiest Wunald
[ o/ 3 o

\wadgndudainaiedey

2.7 asfiuayYaddse (Antioxidant)
asiuoyyadassviausuAendunui (anticxidant) Aeansiadiiviwihivvas nie
ﬂaqr‘fumiLﬁmmjﬁ%maan%t.ﬂ'ﬁ’waqa'\sm“aﬁu il saufsansfiamnsadudanagaiuau
oyyadaselililunszfunisiinuidtensendindu 51 redudieuyadasyhiliviane
pefitsznavvasad asduayyedaslusTmAlildiuReEnUsnaumaniififivaine
Fuindu wismdaeulsifiisatewhs e ngy superoxide dismutase catalase way
peroxidase Wugu Inetutlagiunuin ansvsznevlunguitueaifivarsaifiunumdfylu
NIAUBYYaDaSE
2.7.1 umasrasdnTiuayyadasy
anssuenRdasEtneNIduATIINITIn W LazEinud iy
i Imeni varwuiia Wy Anaiing naiud wavansusnaviuedn amnsawulaludn
Aounnaia Insiawisogudaizifoma winuauauas fnaszgansna veuilng)
nsvigy Uayin %‘aﬂ’mm‘amﬁmﬁmﬁﬁuﬂsnzﬁm‘sﬁqua%aﬁﬁwumnﬁhaﬁ’uaaﬂlﬂ%uag:ffu
ANYAUINN quumaﬁ%ua:amwLtaﬂﬁauﬁﬁwﬁmﬁgﬂq WIAUle MBENANAIMINIMNS
Tuln Toiun dnmsega. Cruciferaceae wax Alliaceae 3 a15UsEnoV sulforophane selenium
folic acid vitaminB-12" vitamin D chlorophyll carotanoids wae vitamin C @1susenau
wanilvwhiiduassiusugadaseifussansamgdivszansnmlunistestuntsiin
\wadussmnuiln
2.7.2 mAwnsiqsusyuess
lunsiassiansiueyyadaseseds DPPH eyyadassiflouialy
9 1,1-Diphenyl-2-picryhydrazyl (DPPH) LﬂuaqyaﬁaszﬁLaﬁusu,asmmsn%'uﬁLﬁnmsau‘lﬁ
Weowdsuduluanaifliifueyyadaszuasdlolifuosnonlelnsiaunnluanadu sevi s
anstanamvunanudunyyadasy nsAnwiiifiunssandaty oPPH egluguoyyadassi
\afigshegluarsazaedeazifinnalnanisiuayyadaswuy scavenging activity Ineld
iwinsaninsiwlnfmadvaasuatsazaty OPPH JeiifiaaduiufAsenfuarsiueyya
dastluszornafidmun wuirdimawdsuulawediinsenas detnnisganduuasd
prmEmAdY 516 ulians wuirrsanselunsgauaiianasiaswsdlagmsatuey




\udurasans DPPH aliueyyadasy dwjunisanasveasiududuyes OPPH (F8euaq) Us
venfwmwannsalun1sdiineuyadassvesasimieyadasy (Blois, 1958)

2.8 d@1susenaunuein
asUsEnauRuean (Phenolic compounds) iuansUseneuiiiedaaseviulail
nsmazilufifiansanilu (Phenylalanine) [uansseu waluituneinaunsodanasisild
ynnsaezfilulvlsdu (Tyrosine) lnssainaves a1susenauiuednysEnauAlIInUUT DY
mehiluanauazimlensansa (-0H) etheliaeniiony Tasfivadretuifeingussasdsngg
W Aoliiind ndu warsard Adunizianzas Insdnulng udlufwsznuansysenauil
uednmaniiavegluguiinzegiuthea (Glycosylated derivative) snnninagluguidenn
(Aglycone) annsauuald 3 ngulngifididtfie nsaitusdn alauesd (Flavonoid) wae
wviuiiu (Tannin)
2.8.1 nsanvadn (Phenolic acid)
nsaviuedn Ysenaums nanleasandduuniin (Hydroxycinnamic acid) uaz
nsaleasenduuledn (Hydroxybenzoic acid)
2.8.1.1 nsalansendBuuniin (Hydroxycinnamic acid)

R1 O
HO OH

R2

3U 2.2 Taseadransnlansend@uuniia (Hydroxycinnamic acid)
¥ : Green (2007)

nsnlonsendduundin Massadrmdndansdusiwd 2.2 Snwuvialulufia
Taun nsaandn (Caffeic acid).nsawesin (Ferulicacid) NsAwI518u3IN (p-Cournaric)
uae nInfunuuin (Sinapic.acid) lusssuydinnwulugutenialansondieamad (Hydroxy
acid ester) lnaifiniussiaamasiunsamIun-—(Quinic acid) nsa3ANA (Shikimic acid) N9
M$Ma3n (Tartaric acid) #a1laused waglaa anflu videlusiiu Medradu nsnmaslsiin
(Chlorogenic acid) (n1W# 2.2) (Green, 2007) 2.8.1.2 nsaleasendiuvuledn
(Hydroxybenzoic acid)
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R1

HO
OH
RZ2

3Ui 2.3 Taseadnsnlansendiuuledn (Hydroxybenzoic acid)
<
VU1 : Green (2007)

nsateasendunledndnanninnuluzuveseyius nazwuuTinuioeluiie
ﬂfnwmﬂwmwaan'sﬂiamaﬂ%mu‘iﬂvﬁﬂﬁuaqﬁ'un']‘s‘-.n.wuﬁmaqmiﬁaﬂsaﬂ%au,as wvend
avuedlsundn lnesnnazifaiusyinalaledvioNussioamesiunsaduvid 1wy nsauna
80 (Maleic acid) uarn3AnNITVIn (Tartaric acid) n3owianussRunanliuses 1Wudu
shegransnlansendiuuledn wu nsawnadn (Gallic acid) nsmartiadn (Vanillic acid)uas
nsanslensendiuuledn (p-Hydroxybenzoic acid) lasnsaunadn fis nsalensendiuuly
Snfiaunsowulsvialy nsaunadn 2 luanaannsoswsianunaisitu nsawaatdn (Ellagic
acid) Fansmeaardniildsumnatlsatmniliasniinuautaly maFiunisiaunds
(Anticarcinogenic) kazfunisiinoandindu (Antioxidant) 1o

2:8.2 vlaalauswa (Flavonoid)

sUit 2.4 Taseadrsiuguvasasysznaurailouand (Flavenoid)
=
V7T Green (2007)

w a o -
Walaugeadaiduaisysynauiusdniignnuuinigaluussan
& a - Y Ve A et o ' o 1
arsusznauiiuedn anfigvinus wuegmallunenilidides uaswulunndiuvesiiv liines
I l-‘.’l’ L = L 4 =3 el L1 wt @ <

Wulu 510 ialdl wWaendu nen wa wiawdn lgaslassaimaniluwaiuiu (Flavan) vse
2-WTawuulgln usu (2-Phenylbenzopyran) Useneudsaiueu 15eznouidsaiuiliussuy
- a o v oW . = v oa a_ & ] ° § &

Cs-C-3C-5 lawilaa wudu 2 293unusisativeu 3 exney Jeonvdadeaunadunem 3 vinlu

v o ey v - v Y a o ad g Y

Tassadrandndila wiloulaseadandneesiadiudndulaseaiuuulasuuu (Chroman)
mawu‘lﬂwusu (Benzopyran) mnamiﬂsaawwanmuwuLmuwmiuaumkmmmqf|
Tne e A waz B dwlngjasfiumilensenda umenda LaLIATaA19Y MIWNLTives
MYA1a mmum'l.mnmﬂuwmhuawﬂuassmnmmmnmanutﬂummumn vianluees
ar o w. ¢ . | 1] § ] 9/ 1 [ )
sinnuludnwazvetayiudvesinalales (Glycoside) wazuualungueseld 6 ngu laund
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woulslevefiud(Anthocyanins) #ara1uea (Flavanol) Warlauea (Flavonol) Wailiu
(Flavone) #a1tuu (Flavanone) was lalewanlau (Isoflavone) (Kim waz Lee, 2005)
2.8.3 unuilu (Tannins)
o [ v € 1 = [ [ 1 °

wnududuansilinvludniusesnulalufiglidrezdudiusn ai
v = a 4 v P a £ . . =t
i Tu een wa Faesnulumadudiognudravmn ol Tansmsiunuiiuiigrsiu antiseptic 39
Yoatufivainmssunmurswuawaziiald lnorluiwelioniagesaiawazazanunuiuly
drusnevansuviagu Tu chestnut avfiunuiuluwdentsl diell uadlududiu wazuuings

< 1 4 [ ’ v 1 1 . . .

wnuiiulaeantiu 2 ngu leun ngu gallotannins wae ellahitannins

2.9 ATeRinets

2.9.1 msuanhiamsTaenisiuisivndenuda

wiswgnay yuilon (2554) Idvihmsnaniwndsslnensviwiuuudenuds

ThinhidsluiwkauidonudatpenisulsSiasealadnisuittddu 3 swiufie 4 6
way 8% neuthlyutidenude nanisnaaounisszarmdnianuimnisulsyiuiu uealn
Winv3ufiszdv 8% Asuazwuunawoulaesiuuiniigauazuaniniiseduduegedl
Wud Aty (p<0.05) mﬂﬂgu"lﬁuﬂ'nﬁmmﬁ’ﬁma@ma LLasﬁwm1aﬂanmaﬁsaﬁu 3 uay 5% Wa
nMsnaaeun Ussamdndanuianstaihaannlnaisgdu 5% fmadeuliayuuy
Auraulags N IgaunnAN Ianiiseduduns eiliedify (p<0.05) wan1snsIn
AnreilTinusaunidvoms Saduarsmyieglunusinnsgiuadn sy Ussion
WaTaRN (uy; 168/2546)

2.9.2 Anviwavesisn1ssuuninazdnsadiuvatiainazalsiiunndnatude
flanssun1sanmeesansana Phyllanthus acidus

Zulaikha Wazauy (2017) ANwHa0 9350150 UUMILAL S ASIAIUYDIH I
avanefuansaaitisenanssimsTinImvesansana Phyllanthus acidus AsUsRuAINTTM
ﬂ')'it'fua'?qa'l'aﬁﬂuaq:&aﬁa'ssl,taza-glucosidaseua'zrm P. acidus gnﬁﬂﬁLLﬁﬂﬂs'l'g’J%msﬁ
uansfuauAsoniseusemiau (OD) 01Me (AD) uazadsutuda (FD) uazanamoen
upaSAsIduA1eY (50 uaz 100%); MIdiasieiBumnguaistenayes P. acidus Wuin
egrwiaimuaiviinusnamsidulls Agegaves TPC, n1sduds Okglucosidase
wazqvisueyyadassdmivarsana ethanol 50% 39035 OD Fawe1 TPC 7 28.39 mg
GAE / g a1sanauya an ICsp NN 12.394 Mg / mL Lag 64.17% AMuaiu Han1sAns
wuinmsﬂsxnauﬁuaaﬂmatﬂuﬁ":ﬁmué’n‘lumié’usﬁﬁanssuﬁmawaﬁawuasd-
slucosidase TneldduUseavaan R 95.0 uay 73.8% mandu

2.9.3 AnwanaulAfiugaIndnwizvasansanalu Phyllanthus acidus gy

fiu Candida albicans Escherichia coli way Staphylococcus aureus

Jagessar LazAny (2008) AnvAnanURsugaindnnizvaarsaialy
Phyllanthus acidus \%i&ufu Candida albicans Escherichia coli Wa ¥ Staphylococcus
aureus 1a el Stokes Disc diffusion Pour plate Well diffusion uas Streak plate la
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AenssuvsuaiiSeuaz Phyllanthus acidus gnasaaeulay S.aureus (gram + ve) E.coli
(gram - ve) waw C.albicans \nal435 Stokes disc diffusion Pour plate Well diffusion uag
Streak plate vlindvitazarvansainlaannnisaia 3 Uasiae hexane CH, -Cly EOAC Uay
CHs -CH, -OH mudrdiusyhazaneamududu 0.035¢ Tu 0.01L (10 mL) vasiniavategn
aaevluUinafiuanaietu 0.2-0.6 ua. / plate fvhazanegnififudimuepiluvasild
ampicillin WAy nystatin WuidndsdmivuuaiidouasareiuduaadoTmudiiy i
azanvlifinadagdunidluunea ampicillin waz nystatin Fufanisiguesqdunid
Phyllanthus acidus wanRsVstudiedugadnd 0.18 un. / 10 ua. Feligvilamuiignse
ansafaeniuna nisdnwiadaiuandiiiutnarsataeniuaanes Phyllanthus acidus
annsolfifueraulnslumsaiuauees £ coli was S. aureus a




o
unn 3

AFN1sANTUIUITY
3.1 fangunsaluaziniacie

3.1.1 IngAu
1. Wauzey

3.1.2 @15iall
1. WOMUBAINTY 95% (WRR Intermational Co., Ltd)
2. lohaumsusium (Na;COs) (UNIVAR, Australia)
3 apalaiindasu (U5 T7ilo woud aieus s1im, Usuindlne)
4. folin-ciocalteu reagent (Sigma, USA)
5. Gallic acid (3,4,5-trihydroxybenzoic acid) (SRL, [ndia)
6. unda (NaCh paiidhudi 0.85%

3.1.3 Januanaiasuia
1. Inseumans
2. gounndns
3 Youanmuad

savunssldvasanaany

TN

Javifvaeananea

n

. 82AELTe (Loop)

(o)

. NITUBAAN

. AuAY (Forceps)

oo o~

. nszuanthndu

10. n3zUavegiiilusausnetn (Moisture can)
11. Gninaswunm 250, 500, 1000 fiadans

12. iaaaviun

13. TwWmwuim 1,5,10 Haddns

14. valdarsvuiaan (Vial)




15, amamie

16. WIEunay? (Durar)

17. Vaaaviaand

18. WHAUNIAUANS

19. walAIEYY (amber vial)

20. viaeaneassuumdnuwIm 1500 lulasans (ExtraGene, USA)
21. Micropipette

22. Microwell plate

23. Quilpyn

24. nsxUpNnueanagas 70 %
25. Parafilm

26. nszavegilitivulpud

27. Ns¥AENIBAUS 1 (whatman)
28, HUNAUN

29. U

3.1.4 10304310

1. Laminar air flow §u TL 2448 (HOLTEN, Denmark)
2. \AsasmANey & v (Sartorius, Germany)
3,504 Freeze dry U LyoL.ab3000 (Thermoscientific, USA)

4. fuside 35 vsmiwadea (Aerchert; Germany)

5. In3oalugnans 31 G560F Vortex-Génie 2 (Scientific Industries, USA)
6. Tnﬂvmm’m%u (Duran OHAUS; Germiany)

7. Microplate Reader 3u EZ READ 2000 (Biochrom, UK)

6. gauauiou Ju PO BOX 30605 (Scientific Ltd, New Zealand)

9. Autoclave ju ES-315 (TOMY, Japan)

10. Microwave ‘iu ME 81Y (SAMSUNG, Korea)

11. 1A3eaiu U HW-CH 1 (HOUSE WORTH, Uszwnelne)

12. Lﬂ%‘aqssmaqmmﬂmﬂ (Heidolph, Germany)

13. ‘qmﬂ%'aqnsquy:mmﬂ U Rocker 300 (Rocker, Taiwan)
14. 1399 Spectrophotometer (UNICO, USA)

15. \a%0e¥n pH U7 complex (METTLER Toledo, USA)

14
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3.1.5 [ouuafiie
1. Escherichia coli ATCC 25922
2. Staphylococcus aureus TISTR 25923

3.2 9uABUNITANTUNIUINY
3.2.1 MIssmuuINEey

5 v Yaqu o ] ° v v b Y}
dnanssuuaninvazenn vunenwanassn duseantuliiduinlesld
J Y g L - v 1] ‘B‘ ) Q
w3aetu nIRLenUNNzsNfUNINUEENEBNAINAUMIBEIY1IUN wiseeniluadiu v
' o et = . o ° Vel v v - 2
dwiniilureananlindninnisasedluviliilanuidutugadulaenisssivedls
tod . = - -
\w3eeszegyyIna (Heidolph, Germany) Tunissewmenguvgil 40 asrwaldea
1] ar = £3 £ 1 ﬂl dl 4 L3
AIULEIT0U 30 SEUABUNT AueL 72 fadund dufivilsuasaasiduvesvaniilandesn
[} l{ =i T
msnsesly ihlunedsugusvdanimsiely

3.2.2 a2y

3.2.2.1 pawen moisture can i maisture can Taulugauiigaugil 103-
105 perlwaded Wuan 1 49l felildidilumdinmes daimin vasthludiuluedin
wes aunIoxld

3,2.2.2 M3AASIERALEY TafatemasonEinn 1 ad wsedhdldly
moisture can arudadethmin drlusulugauilgugil 103 - 105 s waidoa Wunan
24 $1 P Twdulundiames wasduiivtin 4 moisture can Weyuviaf 103 - 105
ssmwadua Hdduluedases Snwmindnas nseiadeldiminiiasi

3.2.7.3 nsfuaniSuanAad (%)
Finshetnousy — (iwindouasisthmdsey —tdwninge)

X
ANTUFILUEN (%) = T o~ I x 100
“ UinAI8E 1N uDy

3.2.3 g1susznauiuadnnevaia (Total phenolic)

e ar ] g " N o 1 e - -
1iA19819U N s IARINATTIILa L LY U ll']'}l.ﬂ‘i'wﬁﬁ'}ﬂill']m

4
- ar

arsusenauusdnviavun (Total phenolic) Mesarsazate Folin-Ciocalteu 35n15iAsien
At

3.2.3.1 W93uEIATAIENINTgIUNIALNAANTINAYNYY 20 40 60 80 uay
100 lulpsndusediadansiuninay

3.23.2 i3puensazateiietng fuimintiegainreniiunasonuds
Tdlumasavmassuwimdn nfudmindunaliidriulagléindequgaans (Vortex) ga
asarane@mognyTung 20 ul adlu Microwell plate uanfnaisazansletdsy Arsusiun
(NaCOs) [ty 7.5% USunms 80 pl wasiiudnsazans FolinCiocalteu 10% U511 100
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' oo - Y e v v = . o P
ot vl lumiimdunan 20 uni antuiluindisiaies Microplate Reader #inu e1maU
765 Wluluns

f{
o

3.2.4 gu5H1ugadw Disk diffusion techniques

3.2.4.1 wenuUATISBURE WIS Nutrient Agar (NA) 1nei5 cross streak aula
o o ° v oo - =l o o ' - l
Taladifion ihluuufiguugll 37 ssrigaidea uw 24 Talus diednasussesnan delalall
= T o ' v o1 ow
\Aea anfunde 0.85% waziisuanuyulvlavindu McFarland No. 0.5

a & & a 1+ & &
3.2.4.2 mswlsnemisidsaelunisnadsuiissldemanidvade il
. oo = LA ° o [ n‘:
Mueller Hinton Agar (MHA) #iin1iiin NaCl Ay 20 o/l ewiunagauniseudenig
\936Ywe9 S, aureus Wagluinsiin NaCl dmsunaaaunisdudanisiasgue £ coli

x - A ar 13 -l L7
3.2.4.3 gai¥aUIuan-100 pt vaanaoanlivanugulilasifiguiu
a4 & ar o a - ¥
McFarland No. 0.5 aqUNIIUMIZIasuT09I15 MHA nasnntuldliwudanussanie
d' ] - J’ -r [ vt': - ==’ J nv v
guuuaiSeneg uulanine MIsIBeNYD ¥1n1s swab e misidenie #als
- A v - v o & v w ) vada o
Uszund 3-5 uafl Wi Iduiianiinnese mIsiaea s uvie na s nuuldnavavnseany
e e . - X sd Ot v v o I
Antibiotics assay disc (AA disc) 89UNAMUMNIELTBMAILLIAUAINAIUI 4 NEARIDE1NENT
v ol v oW e a ' '
ssmafﬂﬁwaqum AMUUNTUS LAY TINATILAILUULLED NLTY BILHUNTEATYNTDIAY
AvFAWNUY swvuday 12.5 pl dhminfaeeis 500 ue kay 25 pl uimineqedne 1,000 ug
o ar £ & -] : 1 4 -
aaau Wusalmangasudy control wr9inazteluvif 35-37 ssdwaidea Ju
a0 16-18 . wddundaduriuAudnananla (clear zone) UimithifluusiiGoisey

3.25 3sn1Tasnevivasutis (Total Solid)
=l o A -
3.2.5.1/ nswdauyiusseiivinssiveluevlugeungugil 103 - 105
-t ) ) ' v o P e B A i v o -
ssmwaldsa Wuan 24 Pl Yaseviduasluedniames saimin Maldlmauluedin
a3
o f [~ = o 1 ‘n’ -4 q. Ve
3.2.5.2. MyATIETadadonSuimsimetrainimins g e (liuSuim
voaudalugussmeyssunn 2.5 - 200 fadnsir (esunilyaclguSinasunamsgnglussning
-t - = Qs ' g v o .:‘, 4 o g 1 £ g
50 £l 100 fladdns wisnathahasluridsemeuanilusuuiniasdalatl Yaselminsewe
JUUMILAI muumauiﬂau’lumauwamnu 103 + 105 peAlgaldea (unateg1aion 1
$lue UdasldiBulumdntawes wasdainmin dariisemelusuuieil 103 - 105 aaen
wadva vassliulundniamesiasdeiimenenass viauldiminfiasfivietwing
1 1 = - - o I'I H‘: A
anaiosnin 4% vialuiiu 0.5 JadnSuvenistansanuan

3.2.5.3. msAuI Total Solid
(A-B)
c

it

x1000

We TS = USnawowdanavun (fiadniu/ans)

A = UWMINTewnaguasTINsEwve (Hadndy)
B = uwuinvaswusewe Qadndu)
C = USinanihweteily Gadans)
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3.2.6 ANENNTalUNITaTaTEnaY

ﬂli s ) e o -3 g ‘J <
FisnagnanazaNUSInm 0.5 ndu dnihdouit 65-70 ssrwalda Yiuan
- aa a P ) r-1 1 e o ° y

5 faddns YinanulasassanuLuuLlvdn 600 seussundt Wunad 5 undl dnludu
wiBe 3,000 seuseundt Wuan 10 wil mansazasduladuuuainszlewumegiy (%9
g LY *| LY ¥ 1 } 74 -] 4 <4 !:I s
dhuthrensetesauiiogreteulda) tdmneauil 105 asrmwaduailuiian 5 Faluands
ntuislnEuluadiawed agatos 30 Ui thnseUeteuiotiatnasu Faiminmas
U

3.2.6.1 NMSANN ATNaIEnsalunsazany (Souay)

(hwiinshesuriausy —imidndhathmiey )
AMUANNINlUNTaTANY = —— x100
mindegenauey

3.2.7 nisiannutiunsa-nia (pH)

32 7.1-fipunsliau sxfesufuilisuuinsgu (calibration) lnsnas
Uiuifiufuansavanstiniosuinsgiy laen1suiuasyiudae pH Afoenisiadieans
Uniwes?i pH 4 pH-7/4ay pH9

3.2.7.2 11570928 pH meter Z19B1E nlnsafaetisaaeanlensy
(deionized water) wiauandu (distilled water) wazdusiansznnuiivy wihdianininay
luansazanefifaansialntansazaiefiasen sxniosesnsdiu 1:100



o
unv 4

NanN15I8UazN1safYsIENa

< P 1 g
4.1 wan1sapsedsuinuesalamndasuilivunsausaUSunainusey
- A 1 g -] “: ot 1]
USinnuuealafndmSumvunsauseUSinaniiseay ¥nsviaagouviavun 18 faeg
) v :’ :’ -J ey oy o, o 1 = L.
wUIMNISIUNssNEaLas T ssEvenUSUaN 3 Daddas dousalmainnsu 6 ndu I
o2 Jdl‘ 5 = a 4 [ =l d 5 4: 1 1 -
wspniumnanganiamatiinauasdnvus ludemasasdoafionsialy 24 vu. liiin
msfudndufieou navesrnududuvewealadindniudonmuaniimaainanmuoniy
o < ] - v v ¢« a o &
uzen sauansluzui 4.1 4.2 4.3 uax 4.4 wui Weanududuvesealmandniuiatiue
.: o -J » 1 - 1 a1 A
ANNTUITANAY Fanlana1alueuideves(Tuyen, 2010) Jautuasiidranauiianiiu
[ ¢ o e - v -l 1 - ¢ a
uduvewealadindafuiisiy Jsansasunsldnnvquitinisidusealadindaiuay
- 1 -l & =1 o o - [ o &, : - 3 L J
IWiuduniuvetudavuealafndgnsuasandruiduindase v lvaamntuanad

= o o =
JUN 4.1 namavSunansvasussuvatainmaiuiauundidanids

4.2 M5AasEmaUSiudnale (% Yield)

nan1siasEinIIiuanAna livesiedin s etaindn s uLuuLY
Wonuds nuildandnnimstnreusaladindndu/w) 3.2 3:4 uay 3:6 9 ldRezaRuR
A Sms1dou 3 6 DA wiinueuzougegaiian 78.80% wawidlelddnsndau 5:2 5:4 5:6 10:2
10:4 uay 10:6 lmemzenwidlianysald (ms1e 4.1)
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= o v N o [ 4
A15°99 4.1 HansATIEinIUSIuANalR (% yield) vaeidatrninusesan
udanNIIuLUURdiEonuda

snyduduzaudiausaln Uunadmald (%)
windndu (v/w) IRHEHOR HANZEY
WA uelaiauysal
3:2 42.68 -
3:4 70.99 -
3:6 78.80 -
542 - 32.13
5:4 - 49.34
516 - 73.60
10: 2 ) 29.91
10:4 r 42.14
10:6 - 59.11

NAMMSIASIBTNTSUIYSHAANALA (% yield) U89A70EUINTHUFANGITINNITN
L % . | [ 1 e ’ LY ] o L.} | 2
whwvungdenuds wunlidasidauguesusousalamndniu (v/w) 3:2 3:4 uay 3:6 el
v = W 1 - | ..' o = 1 A o 1]
HIUTHUWANE 903U 31 6 Aaminnanzeugadaiia) 78.72 % waviiielddnsdu 5:2
v v ] =t J
5.4 5:6 10:2.10:4 uay 10:6 vglanazenuvislianysalf (m31994.2)

= . . 9 o v S
AT 4.2 HANITIATIINTIVUTUINANALA (% yield) 1990908 NUINTENTUNENAT
nsuawuTutganuds

9nsndu Uianaanala (% Yield)

vhuzsudatealafndniy " D) v R s y

o Uz UsEELAR tazsuuicbiauysal

3:2 42.95 -

3:4 69.00 -

3:6 18.72 -

his P - 32.16

5:4 - 49.36

5:6 - 73.62

10:2 - 29.96

10:4 - 42.15

10:6 - 59.10




20

4.3 wamshaTiaTady

nMsiaTsnanedurs s sure wuiraududuresealnandniud
wazasaglugig 66.-67 B4 133.33 % (w/v) MhuzsugauaninzsussmesoUinamea
TaRngrsusmsdy 3:2 3:4 3:6 5:4 uas 5:6 MssumehuzeransiolfhursanioUT
1alAANIATUSATIEAI 3:2 3:4 3:6 5:4 uay 5:6 suwhildndnAnsifiAranutu 9.07 8.60
7.5 11.02 Uag 9.25 % mud iy mssemehusoussweilelfiursuansouiinauealn
WANEA3USATIEIY 3:2 3:4 3:6 5:4 uaz 5:6 sUKIldNARN ALY 9.15 9.05 8.03
11.04 waz 9.60 % PN (M5197 4.3) nauvsuuFeiiauiuUsyaan Wifudvun
wmsgundasnainuazaaliipuuny audasluiu 12 % Taswmin denaaousiis
589 AOAC M3 3naaauduiiisuinvielidineamesuaniinlitiu 0.6 MaaouAnemas
wenfiifnguunaiiuszutn 25 ssrngmdsa) Gansgiudnuasnaliouuds nsznan
QRAMINTTY, 2558) Anawipsuaniin Wullsduddglunisauquuasiesiunisdende
wpandAniusiomis dnalasnssrentgnisiiuinyinandus dnemeiueniiiauansis
Unanidaseiiydunididlunineiyiuln SsaeandosiunsAnyazes qunsel (2553)
wuihSinuitusalanndasuiimnzatunsinuiuuunudssuiudy Ussanm 15% wags
arswredailuganiinisiisiedevaniou dawRimaesaiuyssuim 9.02 + 0.17%
wmsﬁnﬂsﬁ'zLxﬁwﬁuﬁ*:aﬁauau%’auﬂma%qﬁwwmm 4.29 % 0.03% (@unsed, 2553) N3
Lﬁuﬁmmma‘lmﬁn'ﬁm’%uqqﬁu snelanudunse-drwesdiogianas M3
uaalamndnsuazyialian pH as deinviuasealmandniuiiu 4% 6% way 10%
frog1evilan pH anaudu 7.9 7.82 wag 7.72 muddiu (Aswsnis, 2554) nsdoudia
Vhinamealmandesulunisauiisensiismanininmsynuisenseviiediiviealn
Aindn3ndannandastunIsAinetuee Pomeranz Wazpiuy (1985) wudieavasvidanimidu
nsal pH Tugas 3.03.5 nsnegviiiudsdiaanuniinanandessnmsiiaroiuszunsdu
mehibuanautedranweauiiiunsauantunuszazgrvharesnniurinliisiautaunneenls
18 (Pomeranz waLany, 1985)

o g “ 5’ L ] > | -4
A1579% 4.3 UsuinanutulutiyssugauasuiysadsengnaunasnaumanuuiL g anud

o 5 |
fNIDLIY AU (%)

YuseuEe 94.15 + 0.16

TnuzsusEme 94.58 + 0.08
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o & 11 - % Y] °
A9 4.4 YSuuauau (%) mwuﬂ'lu‘musmjﬁﬂLtazmu::Elu‘s:t.mmaﬁnnnﬁm'.kﬁd

wuuntidanuda
snsduguzendoneala | Unaealawindadu AT (%)
Wwngasu (v/w) (% W/v) Savonen | thusen
WL
3:2 66.67% 9.07+0.05" | 9.15+0.10
3:4 133.33% 8.60+0.25" | 9.05+0.11°
3:6 200% 7.53+0.05¢ | 8.03+0.05¢
5:2 40% 14.07+0.03 | 16.85+0.24°
5:4 80% 11.02+0.09¢ | 11.04+0.09°
5:6 120% 9.25+0.56" | 9.40+0.07°
10:2 20% 40.29+0.07° | 44.20+0.332
10:4 40% 36.76+0.85° | 37.14+0.55°
10:6 60% 25.75+0.275 | 30.31+0.44°

Y o o A b e W 8w aaad a
“11']3%“9} P2 = g VIE '?I'Jﬂﬂ\ﬂ"ﬂuuu')ﬂqwLW]ﬂm"ﬂHUﬂU'NNUﬂﬁqﬂmuﬂqﬂﬁﬁﬂwﬁzﬂUﬂ'}']ﬁJ

o P P
Wil 95 WeiHun

4.4 pani1sansedsuamua snusanaae Folin-Ciocaltuau

MRS aEs LA e nuA T AN B LU kazuUURS Tasviinns
AAs1eiAANIUSUS U (Analysis of variance, ANOVA) wuhnslfiussuanuasinsey
szprawiiututEsnuidiusinaensiusanimmntioaninisifiuveuanuazi
UTHUTEME WBINISTIMALUULBanude TUSum 50.46+0,61 pg/ml uag 93.52+1.52
bg/ml Ay 151971 4.5) TeaemadneiunisAnIes Chan uazatiz (2013) Msviwie
wuuwiidenudsioninuaiusalumssueyyadaszvesaulns wuidsmsiudaiuuud
Bonudadiunan 1618 Halua (overnight) ialilwansUszneuiaanifiatiu 26%

o - & % H i °
157199 4.5 USuuaisusznauiusinnanualutihussugatasiaseuseimenaunisni
WHLUURERNIYS

N USinaansusenauiuedn (UgGAE/Q)
ATty " -
ML YUSHUTUVE
100 28.94+0.61° 17.13+1.22¢
500 33.43+0.41° 25.60+1.69°
1,000 49.77+5.95% 50.46+0.61*

= @ s :‘I A k at ) ar 4 W And’ ar
RUNG : a - C B C‘I?ﬂﬂﬂi‘LULLU’)CﬂﬂVILLWF’IFI'NmJE]EJNﬁUEJﬂWﬂEUVI’NﬁﬂGWlizﬂUﬂ’ﬂEJ

P . <
oy 95 Wasldus
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| a Y % ¥ o
A3199 4.6 UsunsuansusenouRuainvamua lulnussudanas iy susevenanInnis
UL titanuda

USuuasusenauilusdn o o
a1susznauusdniiuiu (%)
ANY (HSGAE/g)
Wadiu | thuseu ¥ ¥
U HUER WULONER UNAUZITINE
STy
100 14.58+0.40° | 20.14+0.40° -49.62 17.57
500 24.31+0.24° | 32.22+1.19° -21.28 25.86
1,000 59.03+£1.20% | 93.52+1.52° 18.61 85.33
sad o

Ve : a - ¢ wnoil MdnwslutnRiuanseiuedeiliudfuvneadnnissdiung
Foslu 95 Wehidud

4.5 HANSIATIVNEAIUTTNGAY Disk diffusion techniques
mMIAeseiUsEAEamNSE g 3aeae3s Disk diffusion techniques WU
v -y v oow = v
WTHURA TNULUNTTING LATUNSENLUURS ANETRdugRganveasy 1,000 Lilasninde

=,

laddng ‘L!J'ﬁﬂ’l’mﬂ"lu'l‘iﬂ'lum'}'igu5@L%B‘ﬂ§ﬂﬂ%t? Faguil 4.2 was 'sﬂﬁ 4.3 UanInIsInnng
ET'IJENﬂ'I‘SI.ﬁ)iiy‘ﬂa»umﬂm‘iﬂﬂ'w’.lﬁ Disk diffusion 91NN 1sAnw1U94 & 990NS (2554) Wuin N3
-nﬂaa'umiUumn'rmsmuaumﬂmw ¢35 disk diffusion winliiduzouatasiei awlal
\in inhibition zone ¥is £.coli Uay S. aureus Lmen‘l'uu'mzﬂuwanﬂmﬂmmazmmam
ua 95% N8MTANN1: 100 Warldrsiduteansafady 500,000 TulAsnTurpiadang 3

wLAA inhibition.zone E.coli A9 8.3+0.8 Way S. aureus Ad 5.7+0.6

14

" ::0
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A [ ¥4 = L - . . -
IUY 4.2 uansanvusnisussiiunn disk diffusion U48IM15 Mueller Hinton Agar
(MHA) waawuaiidy S.aureus Tagldansann drusoudn Uuseussivig NSBUNT NDELR

Windedu shviin (A) 1,000 pg (B) Kaagariwiin 500 Hg uazs1UfPus Ampicillin

(A) (B8)
U 4.3 wansdnwaiznasUszifiuda disk diffusion Uuaamns Mueller Hinton Agar

= ol - 2 % -4
(MHA) vosuuaily E coli Taelda15a1n thasenas uinssussme vsouns uoaln

Windm3u 1imin (A)1,000 ug (B) fivagnsiutin 500 pg wazeujgaug Ampicillin

a ¢ a ¥
4.6 NANTITNATITVVOILYIVNIVHN
= s 5 I -l v L - q‘f’ =y
My IATIERvaLdiauanUI oA TN wea ol nT AS wIRLTY Usunm
2 o e S04 v &
vauanaras U IALTLNA2Y (115199 4.8) NN ITANWINEY SUUITIN Lavame (2016)
r a o oM vt 0w il - W X e N da

uealalfingnunazareullanaswirlianvaSinussewdmararoinfiviule seuisleds
o v « & & I -} P - = Y ma o
WuAutudurealandaSumnTuWnlug Sawinlya1usuiueedsiazarslunriiaa
WWutumuluaie
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Py Y H 1 ' ° \
R15799 4.7 USUeuv0audananun lutusdaLa syl seussmenaun1IsHILILUuULY
WanudaasUiunnvasudananun Ui uaanasinuLsussMenaIeInnis
Nl LuULtganuda

sandugureusionealn USsnuvawdaimun Gadniu/bas)
windniu (v/w) " v
BTG WS TINE
0.35* 0.19*
3:2 6.81+0.26" 7.23+0.05°
3:4 7.70+£0.07° 7.65+0.08°
546 7.85+0.08° 7.84+0.08°

WEWg : a - b mneiy Menvslununimiuanaaiueeiisd Agynvatianseduay
a o ¢ d ¢
\WouY 95 Wasigun

4.7 Naﬂ'l'5?Jlﬁ5'13ﬁﬂ'?'luﬁ'lil'l'iﬂ'[uﬂ']iﬁﬂﬁ'lﬂﬂﬁu

MSIASIERAIATINSOlUNITAYaIsnaY NI Mg e Tiiuuealawi ngnsuldea
autuwasUiosioalingsLTiATanAeUSaniuves 3 Tadans desealaisindniy
6 n¥u Yaninrolanuazmressme lagdsnsvauruundionuds Warnuaanse
nsaraInay #8.90.59% uay 90.86% MuETU SulAALNAIAEITUNTSANYITE 23WaE
wazAny (2014) IdAnAruaaunsalunisazate 90.04-99.08% uealawindniudioasarsly
Thesiensllomi wasinnisnszaesaitunsegasing aglsinmmaniusiueiinozdoad
AMALUR ATLawTalunsienth (wettability) s laninsalunnsaum (sinkability) way
AMNANITOLUNT1TNTEAWET. (dispersibility) Sadamalififnnisazaienin (solubility) A
AN MUAINY

4 o & % Y o
AT 4.8 AAINITOLUNITATANUAAUNINAA LS U AALAZINASHUTUMENAIIN
° v = e H o oo . -

M LUURtiganudanvSumLauses 3 Taaans usalawindasu 6 3y

f20819 afaudsalunisazanenau (%)
nuseuan 90.59 + 0.80
1NUTUUTEINY 90.86 + 0.30

= r's 7]
4.8 HanN13ILAIITHNTITIA pH
PMNMITUATIENATITTA pH UDIUINBIUAR UINTIUTEIY UASHTIUNI WUITILZEN
sEMendRInnIsLuuLtidonuda InelduSunaniuzey 3 faddas sonsaladndmsu
Y . 6 o A -4 e H
6 N3U ﬁmmmvﬂuniﬂquﬂ A9 3.33 + 0.04 uazviuzeysuve asldusunaniusey 3
a an 1 ] ~ @ A P - -
fadidns donoalawnaiu 4 n3u JArnuliuningafige Ae 3.99 + 0.17 991N Pomeranz
' aa o ' ° v - -
(1985) nuaremmsidanimbunsad pH Tutae 3.0-3.5 nsaazvildudefinanuniinanas
a ° 'Y \ 'Y & W
maamnmimmawuazmamuma’lu‘[umqaLLUamamwmﬂmﬂun AN TUNUGTITQN
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vhansunTuilridaulunneenliing 91n Pomeranz (1985) wuiremsiidianwiiunse
= ' o q v - P o o w |

# pH Tugaa 3.0-3.5 nemashbiudedinuviinanadilawinnsyhaeiussundunely
Tuanautidranmenudunsaunniuiuszasgniamsinniuinlidisuluaneenldie

o 0 g o & ¢ o '.{ '.f [ o
A15199 4.9 A1 pH YBNAY wealAngASY UIuTEUEALAZUNNEBUTHIMENBUNITHA
whnuundiganuda

At drnadunsn-ana
ﬁﬁné"u 7.61+0.02°
wealmAndniu 7.08+0.065°
vhugsuaataunsviutwuuutiBenuds 2.86+0.03¢
vhuzsussvetsunsiawinuuid@onuds 2.92+0.02°

&t

- S Il; J i ar 1 at e AAJ
VUV : a - C VNUIN man‘l:rs'luummmmnmwnuauwaﬁuuﬁ'}ﬂmuw’;\:ﬂﬂmmzﬂ‘umm

- " HS ¥ Y o v - ]
M19190 4.10 a1 pH 'L'I.JuquzﬂuﬁﬂI.tﬂS'l.I'ﬂJgﬂﬂJ'iﬁlﬂﬂ“ﬂ\‘lﬂ']ﬂﬂ"l‘i‘ﬂ'lllMQI.LUULLTiLEIBﬂLL'I‘N

inaahilflseror 2 a2 undunsa-fn
Uiinuealaandaiu (g) tuzsyan vuzeusTveY
P 2 3,54 + 0.08%° 392 £ 0.10°
3:4 3,66 + 0.05° 399 + 0.17°
3:6 3.46 + 0,02° 3.33 +£0.04°

@t

L3 S le l:i 1 o i ar ar uad
g ; a= b el fMsnwslulnaiuandunuegiifydaymsaiavszium

\Foslu 95 Wasitus




<
UnNn 5

ayUnan1sIeuasUalauBIUL

5.1 aunan153ide
=t = - el ] Tl ::’ -t
INAISANEIS B alafngaSuURMINaNssUSUI NN BILASNNSANYINTS
- ¥ 2 ‘o’ g A = - A 1
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AR LAaZAISANYIUSLIUN LD AN IVLATDINUESURATUZEUNS NS IEUNNLELAALATUN
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diffusion techniques n1sliugenan thuzeusyive Lasuamseauyn Wifiannaunsn
ar u‘: A‘ = - F d [ 2 L * =I ar
lun1sdugudeyiunsd Wwaldaandudusaagediuzsugidn 1,000 lulasniy uas
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AMANUTIN N

» Xz -
AMSEsENEINISRYBToUATATSIA
F-1 X
1.N15LASENBINSLABTD
1.1 Mueller Hinton Ager (MHA) (SRL,india)

Beef infusion 300 nsu
Casein hydrolysate 17.5 nsu
Starch 15 niu
Agar 30 n3u
dhndudsiaanleseu 1,000 ladans

Tdoms MHA duFaguuSinar31 nin amnsaRsEIe MNSABATe USRS 1 An
Tﬂaa.,a'mmmmsmmsﬂlmmmawﬂs’:ﬂmn“l.aaau thlUsindedoinioaiisdaled
(Autoclave) in g 15 Youdromsi QN 121 erNealtEd Uy 15 Ui
1.2 Nutrient Agar (NA)

Peptone 5.0 N3
Beef extract 5.0 nsu
Agar 15.0 A3
vanduusdntaseu 1,000 Yadans
pH 7.0

19919115 NA eTwsagUﬂ‘smm 93 N3 ANLITAS NS IABITR USRS 1 Bas
lavay awmawmf‘hLsﬁ]w’lumnauwi’um'm“laaau s ndasneindoeiitdnlet
(Autoclave) AR 15 VeurnesInin DN 121 BsAneaIdya wau 15 U

2.n15iAs8NENsIAl
2.1 M3AsuNETSaTaty - McFarland Standard No 0.5

wiouansazats wueuaaslsd (8aCl) Auiduiu 0:048 liasednseiniuniey
ansavany nsalelnsAaesn (HC ansdudu 0.18 luanedastharsavaruvassindredy
msouudnnnaniulaodi wuSsusaslsd USuans 0.5 denansnaunuaisazaieninlolag
papINUsNIng 99.5 faddns
2.2 mawdsaninnge Wudufouas 0.85

%1 NaCl USane 8.5 n¥u azangluthnduusiaeinlessu 1 dasiluside e
einailedaloth (Autoclave) iamudiu 15 Yauddensneii qumgfl 121 samieaidea uu
15 Wit Arswdesiluineuldynaga
2.3 nMawlsnaasaneInIgunTARNadn (gallic acid) Arandudu 1,000 lulasniusde
fagaans

Sinseunadn 0.01 ndu azangluhnduniuuSusiinesliiiviumg 1 faddes
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2.4 NMIWTUNEITALATY Folin — Ciocalteu phenol reagent aautudu 10% lag
Usums
Ywn Folin - Ciocalteu phenol reagent Y3n1ns 0.7 1addns (700 lulasdns)
avanslhnduuasUfuUSinnsiiusunms 7 fadans (7,000 Lilasdns) luvinusudsunns
don
2.5 nswssuasazaneloiRenasusiun (Na;CO5) adudu 7.5% lasaaadayusuing
HaleRounsuaiun 1.125 n3u udwiulsinassmhnauliiiviues 15 dadanstu
wnUFuLsms sntuivansazansildlurindn



32

AANUIN Y

1. Wouvaiide
1.1 Escherichia coli

311% W-1 E'fnvngﬂ‘f"lwm E.coli (Doyle and Michael, 1991)

1.1.1 Anwaznly
LfluuUﬂﬁL?ﬂmmaugﬂuﬁa (rod shape) Huu1Anaud 1.1-1.5x2.0-
6.0 lulastums mofugdailngjindeuiilil (motile) lngerdy fagella Ailagoudaliate
avas (non-spore forming) mmmLﬂsrg'lmm'luanﬂwuaan-mu (aerobe) wavan1ailaid
pandlau (facultative anaerobe) YaRannsaiaiauuawnssssuailuiasufomnnsda
gouugil 7 — 46,94 AITua YBse WIS 444~ 10 T capsule Uwﬁmauﬁaﬁﬂﬁﬁa
VUADANNIIAG DAY LAR wu ummaammﬁamhmqLza.,'lu;lua.,am'lﬂuaw’m oefluhlé
uuvaedUam umnnmmmuaﬂuw 60 BeFalTod ual 30 uil
1.1.2 undeiiny
WuuuaiFeuszdriiu (normal flora) inulduseagludildnuuay
ana Tmﬂruamu'lmym‘l.una'[sm‘luﬂu LLGlmJI.‘UFJ'U'NE'I'IEJW‘UﬁVIﬂE)T.Sﬂ'lUi"UUViNLﬂUE)’]WﬁLLﬁu
'i.,uuau-uaﬁwma"lmm‘lumuLLaxamﬂmmu’lmgwu*nuﬂ'ﬁﬂuL\Jau‘umL'nam‘lummiuas
v
1.1.3 AnudrAgy
WusuaiiSendneglungulainesuusuam fecal coliform dudhla
avesuimulugeassveaywduasdniidendu JHdusvilvdausnvasvasomsuanh
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31J1‘f‘| W-2 E.coli vuamm3 MacConkey agar (Dr. N.-Karim, Dept of Microbiology, St

Mary's Hospital, London)
fsn: https://www.aic.cuhk.edu.hk/web8/E.coli.ntm [14/06/2562)

1.2 Staphylococcus aureus

e P h?-» R

A ar L]
JUV K-3 anwaisgus1ewes S.aureus

i http://www.myhealth.gov.my/en/staphylococcus-aureus-s-aureus/ [14/06/2562]

1.2.1 anwuznalu
d a wa 1 a 1 o add o
‘UﬁuﬂmﬂMUﬂﬂﬂHﬂﬂﬂLlﬂqu')ﬂ WuluAnSy naanvauznau (0.5 -

1.0 lunseu) Bowdunguadiowieeiu uiomssnuiuwadidsniugvieduaodun
(neunladifiu 4 wad) sguzUwheiuanenadouunsy lindeuthiaiualeidnuusla
Tafinan veuSeu yu T8a3u wiea du Fusgruvdavesmlshiussdisadiumusy i
qumgfomsidsadeuasannzuindouivilfidewsin) awsasiylsienngl 6 - 46
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owniraidya Inolivaguuaifimnzanfe 30 - 37 ssmwadea nuauioud 60 e
waidya uu 30 uitannsoadieansivfigumgiinnnii 10 swwaidua f1 pH e
wiggldaglutn 4.0 - 10.0 pH Inedtnfimnzavie 7.0 - 7.5 dwud A, agluge 0.85-
0.999 fen A, tieendn 0.94 aneigildedredrqaunsonuindedl 18-20% gnineglundga
Facultative anaerobe fio annsainlddluanmilil sendisunnnitluanmlifioondiou
wavaninInaswatsiy enterotoxin wuseanilu 8 alialdun A B C1 C2 C3 D E waz H
¥iafl wuvssdauduamguosemnaiduivie A fu D msivillauauiffim nu A
Fou ligmimewifudenndeialuuasviumufoudl 121 ssrieadoa u 15 uitansity
favaeldhniuazansavaeindade s, aureus swadeansfivfandnilgumgll 37 saen
waidea ifndail 25 uay 10 ssrigadea audiu e annsenudesedununlugiinad
sugalvlgiuemsanee
1.2.2 Wnesiiny

Jueilansanulaaiiama TnseayniBaymadumela madu
awnsua Uiatwag ey saufiduiuduazess uewnsitinwudevudeuldun 1o
wazsdnfausiiilo Wodnitnuasndndnsionld anns Vssiavadagy 1oy eld s
wazinnelsilnaniusivuney Afume euani denlnuan ey wavndndusiun Aviulily
qoumpifiliiminzay wasfubitiunauuseusudss

1.2.3 pndrAg

Tinavanlumsyedeu catalase warlunnyibifioanfinuazaae

hmanglaalyinsnsunss

E'Uﬁ H-4 S.aureus UUBMTT Mannitol Salt Agar

i https://microbeonline.com/mannitol-salt-agar-msa-composition-uses-and-
colony-characteristics/ [14/06/2562]
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ANARNUIN A

AFnsAmsevinazAtuan
1. 385 Asev
1.1 msﬁwmmmﬂ?mmmw%ugmﬂun (%)

vwineessteueu — (iwmiindreuasiednavdsoy —umindie)

Aurugudon (%) = X

UminfogNnouey
100

& -
AMNIUFIUYN (%) =
& 5
mAMUAUgITEN(%) TaninELNdn

YNNG 3 91
3.0212-(17.5580-17.3818)

afait 1 mnadugruden (9) = Y X 100= 94.17%
> v 3,0514—(15.8066~15.6232
A3 2 AnuTugTuon (%) = : et )'%:100 £ 93.999%
s 2y (L 3,0903-(17.5064-17.3302)
AT 3 A NTUgUEn (96) = B oo0s X100 = 94.30%
¥ . 94.17+93.99+94.30
A uenadia (%) = z = 94,15 %
maatugudon(%) TnimvenTHTY
YNN1SNAGDY 3 91
¥ - 3.0601—(17.7378-17.5834
Asaf 1 mm%ugﬁmﬂﬂn (%) = ( a6 ) X100 = 94.95%
5 ) 3.0566—(14.6835-14.5243
afafl 2 mtugaden (9) = ( S fcoc D 100 = 94.79%
. x 3,0766—(17.8659-17.7088
A3l 3 ArwTugaden (%)= ( Ap Py Ly 100 = 94.89%
F o 94.95+94.79+94.89
AU deniany (%) = = 94.58%

3

A&l =l .o’ ad o L4 ] [
mm‘m'uug'luwan(%) BMNEENER [AETNURILUULYLERNILTS
AJ - ‘o’ o s o & o s
AUFUINLIULBY 3 Uaaans N'E)aIG\L;lﬂ‘dﬁﬁu 2 A3y

YNSVRans 3 90
1.0074—(18.0234—17.1076)

afait 1 AruBugiuden (96) = X 100 = 9.02%
“ ( 1.0074 )
o4 - 1.0071-(17.5893—-16.6730
afei 2 aradugiuden (o) = L0071 X 100 = 9.02%
P #uli 1.0067~(17.9158-17.0013
Az 3 atuguiden (%) = ( 2'%100 - 9.16%

1.0067



X 4 9.02+4+9.02+9.16
AuRugueniage (%) = 3 = 9.07%

A ‘o’ - e - [
FUSuninuzen 3 Haddns uealadndssu 4 ndu

Ynsnaasd 3 9
1.0059—(18.3017—17.3849)

st 1 mwrugnuien (%) = 10055 X 100 = 8.86%
. s . 1.0061—(17.3921—16.4750)
Asf 2 mnuBugnuden (%) = o061 X 100 = 8.85%
. . 1.0074—(15.2148—14.2890)
a¥elt 3 Arwtuguden (%) = 0074 X 100 = 8.10%
$ . 8.86+8.85+8.10
AMNTUgIuUenaY (%) = 3 = 8.60 %
MBanwzen 3 Daddes Lealawingniu 6 niu
YNN1IAand 3 97
z = 1.0035—(17.4729-16.5448
adail 1 auduguden (%) = TooMd ) % 100.- 7.51%
¢ A 1.0041-(17.9821-17.0545)
Asafl 2 Anaduguilen (%) =  ole X.100 = 7.62%
- v M. 1.0029-(17.0142~16.0860)
Asafl 3 ATmdugmaden (%) = S X-100= 7.45%
v £ 7.51+7.62+7.45
AuRugIuleniagg (%) = 3 = 7.53%
fivsinaniizey 5 Heaans uealadndssu 2 niy
YnnMsvaaad 3 $h
v ¥ 1.0045—(14.7045-13.8411)
Asafl 1 A wuguen (%) = = X 100/'=14.05%
i W\ % 1.0051—(15.8191—14.9561
ASIN 2 AuRuglan (%) = g = 3 ) % 100 = 14.14%
£ d 1.0032~(15.4862—14.6237
adeft 3 Awdugnudun () = ~p ) X 100 = 14.03%
& a4 14.05+14.14+14.03
autuguleniade (%) = - =14.07%
FvGainsey 5 iaddns wealadndssu 4 niu
yinnsvmeaed 3 €1
v 1.0055—(16.0503—-15.1568
adel 1 muPugmuden (%) = T 2 % 100 - 11.14%
. . 1.0035—(17.8357—16.9433
adeit 2 maAuguien (%) = ( 10035 ) % 100 - 11.079%

1.0039-(17.6148-16.7198)

1 NAN20

g d & o
AN 3 AuTugalen (%) =
ATUO T

¥ " 11.14+11.07+10.85
AMUTUFIUUNIGEY (%) = 3 = 11.02%

X 100 = 10.85%
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FUSInanmzes 5 fadans wealafindniu 6 nfu
AIN1SNAADY 3 91
1.0078—(17.3174—16.4016)

adei 1 Arudugudeon 06) = 10073 X 100 =9.13%
. f 1.0029—(17.8916—16.9723)

A3afl 2 g ulen (%) = 10029 X 100 = 8.34%
p y 1.0043-(16.2356—15.3344

Afaft 3 ArmTugulen (%) = ( 10043 ) % 100 = 10.27%

¥ a4 9.13+8.34+10.27

AU ulenaay (%) = 3 = 9.25%

AGananiwgey 10 faddns uealadndsiu 2 nfu

YNsNeand 3 6
& p 1.0089—(15.1341—14:5320)

afai 1 mrutuguden (96 = s X 100 = 40329
. 1.0063—(15.5186~14.9188

a$ail 2 Amatuginden 96) = T ora ) %100 - 40.60%
z . 1.0029—(17.9735-17.3734

pail 3 Pmdusdon (%) = S OoRY ) %1002 40.16%

40.32+40.40+40.16
7 =

pudugdenads () = 40.29%

fUSunaniuzey 10 fedans uoalaingmiy 4 nsu
YN1SNRNRDY-3 91
1.0065—(14—.6106'—13.9781)

adail 1 praugiuidon (%) = ram X 100= 37.16%
g 1.0042—(15.8913-15.2686
adei 2 Arutugiudon () = ( Pooks 2% 100 = 37.99%
¥ 1.0054— 15:3694—14.7171
pfait 3 Awsiuguien (96) = - e ) X100 = 35.12%
o - 37.16+37.99+35.12
Anuduguloniagy. (%) = =.36.76%

3

AUSuuNzeY 10 Haddans dsalalfingniu 6 nsY

YINNSNAaed 3 91

1.0044—(15.2481~14.5047
( ) X 100 = 25.999%

o o & =
Al 1 Atuguten (%) =

( 1.0044 )
4 . 1.0068—(17.9122-17.1593
A 2 Anudugulen (%) = L0065 X 100 = 25.22%
Y ¥ . 1.0051—(15.3149-14.5715
AfaR 3 mudugulen (%) = ( e ) % 100 - 26.00%
¥ -4 25.99+425.22+26.04
AuBugeniany (%) = = 25.75%

3

37



38

& S ac o v |-
mewtiuguon(o) veninzeiszme e sviusuuuutidanuds
FUSinaniuzey 3 Saddns uealalindsIu 2 ndu
YNINAGEDY 3 €1
1.0051—(14.5498—13.6347)

adal 1 Prmugudon (%) = 0051 X 100 = 8.95%
. r . 1.0079—(15.8293—14.9143)
adaf 2 mdugruden (%) = 5075 X 100 = 9.22%
. . 1.0083—(15.9930—~15.0782
adal 3 patuguden (%) = ( 0083 ) % 100 =9.27%
¥ u 8.95+9.22+9.27
anurugulenade (%) = = 9.15%

3

FUsinaniueey 3 Nadans vealafindssu 4 a3
YNASVINABa 3 99
1.0077~(16.7186—15.8039)

adeit 1 Armitugiudon (%)= Tices %.100 = 9.23%
p y 1.0063—(15.9821~15.0672
adait 2 Aautugiuiden (%) = TSdds 2% 100 - 9.08%
" A 1.0042—(17.1573—16.2420
A 3 A mdugnadon (%) = 039 )%-100 % 8 85%
p y 9.23+9.08+8.85
AMTUgILYENARY (%) = 3 = 9.05%
Uhnanitusen 3 fiaddns uealawingsiu 6 3
YiNsMAGed 3 91
¥4 & b 1.0017—(17.5047-16.5826
AT 1 AanRugen (%) = : vy %X 100:= 7.95%
p . 1:0035=(15.9813~15.0593
adait 2 A wiuguilon (%)= ( oty ) % 100'~5.12%
£ a A\ 9 1.0028—(17.3684~16.4459
AS 3 Awdugen (%) = ( 50025 L% 100 - 5.01%
B 7.95+8.12+8.01
AmMNTUFlsnaY (%)= =8.03%

3

Fvsunaninuzey 5 faddns uealawwindssu 2 ndu
MASNAaee 3 91

1.0072—(16.6429—-15.8031
( ) X 100 = 16.62%

Y &
A3 1 Araugnuden (%) =

1.0072
& . 1.0069—(17.5198—16.6801)
ASan 2 Armidugnuden (%) = 10065 X 100 = 16.61%
Y y . 1.0038-(17.9023—-17.0724
AN 3 mtugulen (%) = ( 10033 ) % 100 = 17.32%
p 4 16.62+16.61+17.32
AU lenadey (9) = = 16.85%

3



USinaniusey 5 adans uealmAndnsu 4 ndu
Yn1snaee 3 €1

1.0073—(14.5291—13.6340)

X 100 = 11.14%

b d ¥
ASa 1 armuguden (%) =

X 100 = 11.12%

X 100 = 10.85%

1.0073
545 5 crmiduemudon (%) 1.0065—(17.9102—-17.0156)
ASI 2 ATNYUS 10065
o ¥ . 1.0041-(15.3142—-14.4191)
ASIN 3 AUTUgUN (%) =
- 1.0041
11.14+11.12+10.85

PR
ANUIUgIleniang (%) = 3

fiUSunuhuzey 5 Siadans uealawndnsu 6 Ny

YMNISNAEaDe 3 9
1.0057—(15.7374

—14:8274)

=11.04%

X 100 = 9.52%

g g P
As 1 Anudusiuden (%) =
ANUYUS (%) 15657

1.0053—(17.8102-16.8991)

X 100 = 9.37%

Adal 2 Atusilon (%) =
- 1.0053

1.0048-(15.7258—14.8143)

X-100 = 9.29%

o o &

AN 3 mandusulon (%) =
’ " &) 1.0048
& i % 9.5 24-9.37+9:29

AMUFIUUENIRAE (%) = 3 =

FUsunutnuzen 10 Sadans vealawingmiy 2 N3y
YNNSARaY-3 90

1.0088-(16.1456-15.5824)

9.39%

adail 1 prndugiudien (%)= Th0H X 100 = 44.17%
p 1.0053—(17.8126-17.2461
p%afl 2 Py wtug e (%) = ( P00k Y% 100 £ 43.65%
0. 5 1,0051-(17.3683—16.8133
AN 3 m'm%ugmﬂﬂn (%) = ( 7, ) X 100'= 44.78%
44,17+43,65+44.78

& <
muRugueniagy, (%) = 3

A = 'e' - - & = [ 7]
AU3unauzen 10 Daddns dealalfingasua-niy
MN1sNAase 3 9

1.0039—(15.4288-14.7909)

= A44,2%

X 100 = 36.46%

adeft 1 Awdusuden (%) =
“ 1.0039

1.0051—(17.8106-17.1746)

X 100 = 36.72%

& & =
AN 2 aMuuguden (%) =

1.0051
¥4 &y - 1.0038—(17.3628—16.7428)
AT 3 ANNYUFILEN (%) =
« 1.0038
36.46+36.72438.23

& d
Anuuguleniade (%) = 3

X 100 = 38.23%

=37.14%



A .°’ [} - - L7}
AUTunaniwesy 10 addns uoaladindniu 6 Ay
YNAsviRaad 3 91

1.0061—(18.9824-18.2732)

40

I & -
A% 1 Audusuden (%) =
“ 1.0061

1.0058—(17.9821—17.2822)

X 100 =29.51%

& d X o
AN 2 ANBUsUEn (%) =
WYUF (%) 10058

1.0055—(15.5781~14.8884)

X 100 = 30.41%

L X -
adafl 3 ANUBUTUUUEN (%) =
- 1.0055

& o
ANNBugsniady (%) = 3

29.51+30.41+31.01

%X 100 = 31.01%

30.31%

1.2 myaensivdsunaaisusenauiuaiiniavun (Total phenolic content)

' =1 e =
AT B-1 WAAIAINTIRANAULAITIANLIIARY 765 UTULIAT VBIEITASANBUIATEIU
-3 ﬂ'l L i) -
AsAUNAaNAuITNYY 1,000 lulasnSudatiadans

aandydiu (llasnusiofiaiang) AINIAANTULAN
0 0
20 0.4
a0 0.72
60 0.951
80 1.163
100 1.303
~
f3vlnag a |
nagwnIathaan
I | f i TATeUNT, 1p0‘
E —y-=-0.0144x% ’.-""ﬂaﬁlumﬁm—
LS UR2=09502 I{ Je
0 — ‘...- 1H
e ’ -
- S I S T i
= 0.720 i
= 3
&
| E . gy, 20, ]
R }' 0.400
i L....{_
l JHiha Gallic acid (ug/rnl;
\.l-—-‘—'qn-i 404-0,-0.000 -1 _ ____J

o a_ = ¥
UM #-5 nsminasguvesaIsasatsInAsgIunsawnaaninaandudy 1,000 pe/ml




A981935N1IAILIN
mUSaansUsenouiuednluu nsalan thusgusving uas Nsuum
ynurgusEmenauGudy 100 pg/ml
¥ d
99 1
AINTSRANFULEN (y) = 0.022
PNAUNTFUNT y = 0.0144x
wnuAt y = asluannng
0.022 = 0.0144x
wla X = 1.528 pg GAE/ml
1.528x1000
- ———— = 15.278 pg GAE/mg
100
5 o
g9 2
ANSRANGEULEN (y) = 0.028
PNAUNISLAUNT y = 0.0144x
unuAn y = asluaunis
0.028 = 0.0144x
Ala X = 1944 pg GAE/ml
1.944x1000 ¥ s X My
) Y Y. A & e d ek
o A
g 3
AINNIAANALMER () - 0.024
INAUNFLAUNTS y = 0.0144x
wnuAl y = adluaunis
0024 . = 0.0144x
vla % = 1.667 pg GAE/mL
1.667x1000
= NN 16.670-pe GAE/me

o o
1.3 NMsATUAIMUIUSINYaLYINInae (Total Solid)

USunauveaudaianun

15

d - I‘j [ = & )
o TS = USinauvsauwdaviavus @adndu/dns)

A
B
C

1l

it

(A-B)x1000

C

L4
e a s ]

¥

uvineesrussmy (Badans)

USuastidegnanly (Haddansg)

WvtnYDIRIDENRasTINIsIve (Inaans)

41



MFIAsITUTIN sl WiaTenuTaNER YNN1INAaeY 3 ¥

- (40.6487-40.6357)x1000

A 1 TS = 20 =
E o (40.5821—40.5671)%x1000

ASIN 2 TS = 20 =
g (38.6593—38.6453)x1000

AN 3 TS = =

40
v oA e e & ¥ 0.334+0.38+4+0.35
ANRARYUTUIUYTDILTINIUUAVDIUINLHUER = 3 =

MsIAsIEUsinnurendimunreninuseussvie n1sneasy 3 91

g (37.3956—37.3870)x1000

ASaf 1 TS = ~— =
£ (40:3572=40.3497)%1000

AT 2 TS = 0 =
B (40.9824~40.9759)X1000

AN 3 TS = &

0
0.22+0.19+0.16

4 P S 4 &
ANRALUSUNIMTDILTW VLAY LNAR = : ¢

42

0.33 dadnsw/ans
0.38 fiaaniw/ans
0.35 fNadnsu/ans

0.35 Hadn5u/ans

0.22 faaniu/ang
0.19 fadnsu/ans

0.16 Jadnsu/ans

0.19 Jaan3u/ans

AMSAATIETUS LN DL VA Ua LY ENERaE TS ITSYuRU ULt Eanude vinns

nadau 3 92
o - > - aa d ¢ =& o
AU MY 3 Hadans Loalaangnsu 2 Ny

L 4 (38.6178—38.3251)X1000
A5IN 1 TS = 20 =
g (40.1579-39.8930)%1000
AN 2 TS = =
40
e (39.2673-39.0075)%1000
ASIN 3 TS = =
40
. . S v 7.32+6.62+6.50
ANRALUSUUYDILTSYIVNAY DI BUEAR = > =
a e H o aa &g L - a
AUSUALNEel 3 addns voalmangnsL 4 n3u
P (45.1921-44.8893) %1000
AN 1 TS = a0 =
%4 (40.9526—40.6401)x1000
AN 2 TS = 20 =
&4 (39.8325-39.5236)x1000
AN 3 TS = =
40
o4 . < v 7.57+7.81+7.72
ANLRALYUSUIUBDILTIYHVUAYDIUINSNER = 3 =

FvSnaniuzeu 3 Sadans uoalswindniu 6 nsu
(40.9822—40.6731)X1000
il 40

adait 1 TS

7.32 fiaaniu/ang
6.62 Nadnsu/ans
6.50 slaaniw/ans

6.81 Haansu/ans

7.57 filaansu/ang
7.81 iadnsw/ans
7.72 fia@niu/ans

7.70 ¥adnsu/ans

7.73 fadansu/ans
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L4 (40.2516—39.9393)x1000 ..o
AN 2 TS = 20 = 7.81 Uaansy/ans
g4 (40.3892—40.0694)x1000 e Y -
ATIN 3 TS = = 8.00 uaansy/ang
o4 .y ¥ 7.73+7.81+8.00 a sy
ANRAYUTUINTDILTIVIIVILAYDIU TS EUER = 3 = 7.85 1aansu/ang

mMTieevUSnueud wimuavetihussusuvelag g nsyinuwrwuunidenuds
YMNSYAEDIU 3 €1

FSunaniuzey 3 Hadans wealmAndasu 2 ndu
(40.2458-39.9539)x1000

adai 1 TS n = 7.30 fiadn$/ans
.y (39.9815=39.6917)%1000 S B

AN 2 TS = 20 = 7.25 dagansu/ang
i3 (40.5149~40.2297) %1000 .

ASI 3 TS = = 7.13 fadnsu/ans

40
ANRALUSHIUIBILTVIvAYR RINUYENER =

7.3047.25+7.13
3 =

7.23 Jaaniu/ansg

P - - o o o oa ar
NUIUINLIULZEN 3 NARaRT N@ﬂimlﬂﬂ‘ﬁfﬂﬁu 4 nsy

L4 (36.0614—35.7561)x1000 |
AT 1 TS = . = 7.63 Haaniv/ang
Y 4 (40.2593—39.94-68))(1000 AR o o
ATIN 2 IS = %0 = 7.81 Uaansu/ang
.3 (40.5981-40.2972)%1000 48 . .
AN 3 TS = 3 = 7.52 daansy/ang
. o, v 7.63+7.81+7.52 4
ANRALUTUNUTDILTIVNUATD S BUAR = = 7.65 Uaansu/ang

3

o - !' - e £ = ar
NUSINEEN 3 UaaanT uaaTmLﬁnﬂm‘u 6 N3l

s 4 (40.9822-40.6731)%1000 . e e m
AT 1 TS = 10 = 7.73 Uaan3u/ang
P (40.5418—40.2307)X1000 G .
ASIN 2 TS = r zx 7.78 daansu/ang
® oA (40.8913=40.5712)%1000 o T A
ASIV 3 TS = 0 - 8.00 Haansu/ans
N - . ¥ ¥ 7.73+7.78+8.00 -~ WS A
AURALUSHIUYDAULVIYNNUATDIUULEUAR = = 7.84 1aansU/ans

3

1.4 MIATUIUNIAMUEINITOUNITATALNAY

y (hwmindeganeusy—umindoguniiou)
Amansalumsazate (Sevag) = R x 100
UINUNAIDUNNBUDY
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MTIATIEALaINsalunsazanenduTe Nz saRlagIENTURLUULTEanude
USinaniusen 3 Hadans uealmsngnsuy 6 nsU vinsvageu 3 91

1.0058-0.0958
( ) x 100 =90.21%
1.0058

Y 4 v
AW 1 anuanusolunisavane (Sevas) =

(1.0035-0.0998)

X 100 =90.05%
1.0035

" v
AS 2 Anuaunsalunisazane (Savay) =

(1.0046—0.0854)

x 100 =91.50%
1.0046

& o v
AN 3 AuEnunsoluntsazans (Seway) =

90.21+90.05+91.50

Ll A ar g
ANRAYANAILNTO IUNITAY AU NAUYBMLSHREAR. = 3 = 90.59%

MsiAsIeveannsnlumsasatendureaintzsuszme Tasdsnisvinuiauuuutidenuds
- H o o - ar o 5
FUSINaNNLEY 3 TaAans uealalandssu 6 N3y YnIsAdau 3 €1

1.0575-0.0963
( ) X.100 =90.89%
1.0575

ASW 1 Anuaunsatlumsazane (Saeay) =

(1.0133-0.0898)

aSafl 2 paanustlunsazans Govazy) = X100 -91.14%
1.0133
s L (1.0498-0.0992
asaTl 3 mEmsalunisavals (S0ay) = ) %100 =90.55%
1.0498
v od N v 90.894+91.14+90.55
AAYAINNEENS IUNTSEYAIuNAYYRNINSNAR = = = 90.86%
1.5 n1sAUIMMIUSINATHalR (% Yield)
A Vannsisuianals
(% yield) Y = e %100
YIuuanindau

- (3 o 1 v s - 1 g -~ od -] o 1
MFAASIEANTIIVSINAIAREL (% yield) Toaiisgsuiusauas lagdtn1sviauvanuuuy
anuda

4=J =Y g o oaa 3 ¢ o (Y]
fUsunoninuesy 3 Haddns uealmdAngnsu 2 NSy

2.9857-0.8460
Y = x100 = 42.68%
5.0131

o o .a‘ - s = ¢ a o
NUsuuged 3 Uadans llﬂﬂIﬂLﬂﬂ‘dﬂiu 4 n3u

5.8264-0.8541

= - 0,
Y 047 x100 70.99%




o - H n_ an o & - [y
NUsunuNzeE 3 Uaaans UealARNGnIU 6 N3N

7.9502-0.8467
Y = x100 =
9.0143

o = S a aa g € & @
NUSUIUINEEY 5 HaganT yealadndniu 2 N3
3.1008-0.8470

Y = x100 =
7.0150

J ‘01 = B b - ar
ASunuzen 5 Daddns uealaindgndu 4 nfu

5.2906—-0.8408
Y = x100 =
9.0186

FUSinaizey 5 adans uealaendnsy 6 Ny
8.9362=0.8327

Y = %100 =
11.0095

- ?; e P L f = o
USuNEeN 10 UaaaRS MﬂﬁIﬂLaﬂ?ﬁW‘i‘U 203y

4.4336-0.8390
Y = x100 =
12.0168

= - H ey - (Y
JUSIuzeu 10 adans usalaangnsu 4 Ny

6.7799-0.8429
Y = x100 =
14.0891

AUSinauumsen 10 Tad8ws uealmdingssu 6 N3

10.3120-0.8445
Y = x100 =
16.0167

78.80%

32.13%

49.34%

73.60%

29.91%

42.14%

59.11%

45

MylATEinImIUsIIuAINa e (% yield) vasiegminganszme Tagdsnisviuaiuy

1o =
LLYLEB N

FUSunuz 3 Nadans Loalmeangnsy 2 N3N

2.9918-0.8389
¥ = x100 =
5.0128

A o H sa aa % € - ar
sunnuNzey 3 Uaaans upalaingndu 4 n3u

, 5.6013-08581
- 7.0051 =

ad @& H o as [ -] ar
NUSuNUNYEN 3 NaaanT upalMAngmsu 6 N3

7.9754—-0.8691
Y = x100 =
9.0269

42.95%

69.00%

78.72%



fusunaniwseu 5 fadans uealadindasu 2 Ny
3.1010-0.8431

Y = x100 =
7.0210

d 'n‘ o e £ a [
fiuSinaniugey 5 iadans uealawindssu 4 niu

5.2926-0.8421
Y = x100 =
9.0173

o a v a e o ¢ - [y
nUsHNUINZEY 5 UaaanT yealANgnIU 6 N3

8.9372-0.8319
Y = x100 =
11.0102

.J = ‘5’ Y o o £ - [
fUSunaniuzey 10 Saddns wealaangmiun 2 sy

4.4338-0.8385
Y = %100 =
12.0153

AUSunohugey 10 Daaans uealaengaiu 4 niy

6.7810-0.8427
Y = x100 =
14,0873

Fsunaniuzey 10 Jadans uaalmandman 6 n3y

10.3127-0.8441
Y =5 x100 =
16.0201

32.16%

49.36%

73.62%

29.96%

42.15%

59.10%
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a & H H
1. MINATIINANTUFITEN (%) YOUINTHUAA UTNLLUTVY WATUTBUK

AMARNUIN

HANTITNARDINIY

ar

o - & ¥ ¥ .
A15191 #-2 wansUTinuNtuglen (%) TaaazsudaUAsLINEBUTTMENBUNTS
viudsnuuuifenuds

uaruduguden (%)
viuzeuan vhuzsusTve
94.17 94.95
93.99 94.79
94.30 94.89
=
\aY
94.15 94.58

o Y % ar @ o
A15199 0-3 UaRUTINMAINTLFIUTUN (%) YaIzEana NS
puuLdiEonuds

&
Ysuiaannutiuguilen (%)

Uunaumuey (mOs | 32034 |36 | 52 | 54| 56102 | 104 | 106
Wunauuealawind | 9.0211 8.86 | 7.511.14.05 | 11.14 | 9.13 | 40.32/| 37.16 | 25.99
a3y (g) 9.02 1 8.85| 7621|1414 | 11.07 | 8.34 [40.40 { 37.99 | 25.22
9.16 |-8.1017.45 | 14.03.| 10.857110.27 | 40.16 | 35.12 | 26.04
Lﬂﬁf_l 9.07 | 860 | 7.53 1-14.07111.02 | 9.25 | 40.29 | 36.76 | 25.75
A15197 W-4 uﬂmﬂ‘%mmﬁﬂuﬁujwﬂﬂn (%) VDI UEINTEMEVAINTHANIES
WUULYEDNUYS
Ununautuguiden (%)
¥ 32| 34 36 | 52 54 | 56 | 10:2 | 104 t 10:6
J3auunuzesn (ml) :
Uinauuealenpnessy | 8.959.23 | 7.95|16.62 | 11.14 | 9.52 | 44.17 | 36.46 | 29.51
(g) 9221908812 |16.61|11.1219.37 | 43.65] 36.72 | 30.41
9271885 |8.01(17.32110.8519.29|44.78 | 38.23 | 31.01
L’ﬂaiﬂ 9.15190518.03] 16.85 ] 11.04 | 9.39 | 44.2 | 37.14 | 30.31




o a b .
2. MsARsIsimUsnaansusenauiluadinvaniue (Total phenolic content)

43

o . - ¥ ¥ ¥ o

AN 1-5 WHAIAINITRANAUUEININUAYDIUIUSHUAR UINSHUTLNY LATUZHUHIN
ol

AUEIRAY T65 UIULUAT

amtudy fiou Freeze dry 9184 Freeze dry
(alasniude
iaaans)
vnuzuge | unuzBusTMe | Yusouse | unassuszve
100 0.042 0.022 0.020 0.030
0.040 0.028 0.021 0.029
0.043 0.024 0.022 0.028
dy 0.042 0.025 0.021 0.029
500 0.235 0.198 0.172 0.239
0.245 0.195 0.175 0.242
0.242 0.160 0.178 0.125
iy 0:241 0.184 0:175 0.232
1000 0.590 0.710 0.850 1.390
0.880 0.740 0.820 1.330
0.680 0.730 0.880 1.320
ay 0.717 0.727 0.850 1.347

3. NMTIATISINITDWUINILA (Total Solid)

o ¥ N = ¥ ¥
A58 £-6 LaAUSUNIYD TN IR (Total Solid] 999UUZ8UER UIUSHUTEINE
nazureung (fdaandu/mansg)

fou Freeze dry

1aq Freeze dry

ﬁ’lﬂJgﬂlJ 1:{"!3138”53!.“8 ﬁqﬂzﬂﬂﬁﬁ JW&ISEIN?SLHEJ

i

a2 34 3:6 aid 34 3:6
0.33 0.22 7.32 7.57 1773 7.30 7.63 7.73
0.38 0.19 6.62 7.81 7.81 7.25 7.81 7.78
0.35 0.16 6.50 7.72 8.00 7.13 7.52 8.00

d
Qa8

0.35 0.19 6.81 7.70 7.85 7.23 7.65 7.84




4. n153Asievivaanuaansnlunisazatandu
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= ) ¥ o
A5 H-7 LERIAILETNSE LUNTALATENAUTLNULIUGALALUSUNTLINENAIINNTT
yunuuudifanudenivsunniiugey 3 fiadansrouoalaindniu 6 nFu

(%)
visizsuan iawsuszne
90.21 90.89
90.05 91.14
91.50 90.55
it
90.59 90.86

5. My IATIEMAIAMNITIUNSA-A9 pH

=l : ] T
A15799 K-8 UWENIAT pH UBIUINSHAAR UNUSBUITINE UWATUSBURN

Control fiou Freeze dry W84 Freeze dry
1.’1;'1 uaa 13"1 1.?1"111::&!:1 ﬁﬂuzﬂuﬁﬂ J’lu:’.&m evaporator
ﬂ'Ell'u Taan | uzey evaporator
f%u | @9 32, [\\3:4 17367 32, 38 | 36
7.660 | 6.960 | 2.880 2.890 3.650 | 3.710 | 3430 1-3.730| 4.010 | 3.370
7.580 | 7.180 | 2.800 2910 3.580 | 3.720 |/ 3.470 .| 4.010 | 4.280 | 3.260
7.600 | 7.1104].2.890 2.950 3.390 | 3.560'| 3.490 | 4.020 | 3.680 | 3.380
LQEl‘E.I
7.613 | 7.083 | 2.857 2917 3540 3.:663 | 3.463 | 3.920 | 3.990 | 3.337
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» W ° '
6. ANWUSUNUTUUEA UUSYUITINY LAS NSBUNN T.ﬂU')%ﬂ']'iﬂ']LLﬁQLL‘U‘ULWLanLL'?N

(A) (B) @

U -6 usntEn Rz BNz BNEAMA T IR uLLdBanudaluan 8 wu.
vanewe ;(A) Viinaniuzeiian 3 Sadans desealadindniu 4-niu

(8) Uiwnardnivsuan 3 Taaans neupalawindsadu 6 nu

(C) Viwreniwwenian 5 Taaans nousalaindmsu 4 03

(A) (B) ©

U W-7 wanednunsrvaniussssmenaennsuisuuidenuialiuia 8
B,
wnemn : (A) Uinanhusensyve 3 Jadans deusalaindsdu 2 n3u

(B) Vdmnanhwzeuseive 3 faddns sevealafindadu 6 nfu

(Q) Viuaniwvanszvy 5 Saddns sesealadindau 4 n3u
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