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Abstract

This research aims to study the antioxidant activity of kombucha from black
tea (Camellia sinensis), lemonerass (Gimbopogon diratus) and roselle (Hibiscus sabdariffa).
Five experiments were conducted kombucha from black tea, kombucha from mixture
of black tea and lemongrass, kombucha from lemongrass, kombucha from mixture of
black tea and rosetle, kombucha from roselle. These kombucha were fermented at
room temperature (30 + 2 °c) for 25 days. The results showed that antioxidant activity
and the total phenolics contents of the kombucha from mixture of black tea and
roselle were higher than those of other kombucha. By the 10" day of fermentation,
kombucha from mixture of black tea and roselle exhibits 98.52 + 0409%0DPPH scavenging
and amount of phenolics content was 1,094.02 + 139 ppm. Kombucha from mixture of
the black tea and lemongrass which fermented 15 days, allowed to obtain a good
sensory quality. Production of two types of kombucha, these were prepared with
commercial kombucha. They were observed that kombucha from mixture of black tea
and roselle which was formulated, was a good overall quality. Consumer acceptability
test using 25 panelists indicated that 75% of the panelists accepted the product and

overall liking was like 7.28.

Keywords : Antioxidant Kombucha Total phenolics Black tea Lemongrass
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AouymiTlqvdlumsinuoyyadastldguuasiuilnaseutu Anviamnwmiand auniwma
MeAm uazAuAIeUssamdnda laedyminmemsduduganiun

1.4 Uszlagufiananasldsu

o -=| 1 kg 1 Q S =
ansniivaulnsifiluusevalve wu aelad nseidsy wavwdanldduingiu

=y

Cy LY A o =) < e el €1 < °
Tumsminemdn  wedmundusSesduguanndiiusslovddosumes  uasilumsihite
1 t=l|l = =, ot ¢ 1 o a‘t’ = Va3 = 1 y
asulwsivarilinwiandndnurindyaduindu Wunmsifuseldldivivgniivayulwsmvand



uni 2
NUHUAIIUIL NN ITD

o a
2.1 1A399AUADNYY (kombucha)
o A Y
2.1.1 wpsesnudszianman
S o P =l a = 5 L = at LY <&
asnlnuagtasesdy finswinuasuilapnaudefinudslagiuarmminlaeyialy
= 4 A d a X a a a ¢ ol ¢ P
winefls eMInIelATesRNinGnTuINNISSRuInvesRAunSERTiUsETovduasdinng
< ¢ o q v = # =t I 4 A o
WasuuasesnUseneuvasemns vl mnsilusylevisesinie Saneuyridueiecdied
= (%} o = s a = =Y 1 a = .
\nnnszuIuMIninvesgaunidlasliingavidusailasiaquanadiagui 2.1 (Hutkins,
2008)

gUﬁl 2.1 ﬁnwmwam%aﬁuﬁawm

2.1.2 Ysgiiuaranuntuunvespauyy

sy TR pspis Al flemuadie oy iueendswilowd g 3o nszae
ludslseina Sal@y LwastuuazUssimasuialan %aﬂaugm N30 ‘v miln’ dalaindu
\nashuUssanminiuUsaRtilldua Lo fuagisun ( Velicansk wazAy, 2013)

ﬂau‘uumL@uLﬂéaqﬁuﬁLﬁmmﬂm‘sﬁﬂmumasqﬁwu‘%sﬁﬁagimﬁumwﬁwmﬁ’aﬁu
(symbiosis) waenguaaunsd 2 nquae NguLUATIGaexdRn wasnquiad vieonaSuninlu
SCOBY (Sreeramulu wazay, 2000) U89 Acetobacter ‘ijmﬁg\ﬂ Acetobacter xylinum Fadu
anvazlawy wazndudaduiace 1w Brettanomyces sp., Zygosacchomyces sp.,
Saccharomyces sp. wag Pichia sp. IﬂaﬂauuﬁmLLﬁiawﬁmﬁuagiﬁwﬁmsuawﬁuw%é (Mayser
wazamz, 1995) meauymdldwlszneu 2 diufe LLciuLﬂnaqiaaﬁaaaumfwwﬁmmzﬁmﬁﬂ
(Greenwalt wagAniz, 2000) TIMAEINTABLERN LA waznse sluconic Wudnlsyney
vdnuesveshviin (Roussin, 1996) uenanidsfiosdusenauiy 9 10U NIAUEARA NIA
glucuronic #uea ﬂﬁjﬁmﬁuﬁmm@ulﬁﬂ (Blanc way Florensco, 1931)

AONYY Huedesdiulssnmmdniifauvarnvanaduogiann Saduadesuds

savIuanTeglareusen daudunsalnanudes



asUsenauBurddinulueiomy e nsanglelsiin glucuronic acid (GlcUA)
(Jayabalan uagatuy, 2014) a1uninansiivld nedinauaudBlumsidnasfvussinnsnaqle
wu aseilninaeuen sesluumfosesrdruiu uag 9830unnsnmenywdiuszuy
Jaae (Linde wazmpig, 2013) uBNINT GlcUA aunsadsuliy glucosamine saiduans
filseleninfedosiulsansrgndou  roaatauszsesmiisatesiunistnunlsade
widou (Yavari Waaniy, 2011) GLcUA L*ﬂumiﬁaﬁuﬁﬁw%’umsé’um%ﬁmﬁuﬁ (Merchie
uazang, 1997) TunsuywiliuafiGuesdaniigadu nglaa uaz Wenlna ds dhmaluiana
mmmmmﬂua"ﬁms\uﬁwiumﬁwamaﬁﬂivnauaumamNqﬁumﬂma FAn nsnng
lniln uagnsanglalsin (Vijayaraghavan uasAmg, 2000)
fauiadelirenyruiuedosuivssleniatrannlunsinulsaniiasneg  wu
FIgusIeIMISNE waglsatadniay (Allen, 1998) Tsavaifuewns TsAlumvu lsn
hypercholesterolaemia Tsaramudulaings was Tsauzide (Aloulouet wavanz, 2012)
2.1.3 MsuBnLAIDANYMITnABNY YT
nany WuedoaduiiisaSouasiimudy FudundafusidiAnnnnssuuns
WINTRIA M (Camellia sinensis) laen1sinniAnanaduuuefiieesdin Taun
Bacterium xylinum, B. xylinoides, 8. gluconicum LLaSﬂEi:uﬁaﬁ Saccharomyces ludwigii,
5. apiculatus Schizosaccharomyces pombe) (Sreeramulu WagAME, 2000) ATYUIUNIT
uiinvesaonyn srauanssAudusfuanmuandonuazaeiuiuesBaduazuuniide
(Mayser Lagatuy, 1995)
nssuaumsvinAgeauRsnssuvesBadvimisnangladuassnindluiduien
uea FuaggnoondladiUliunsnesdninelduuafiduasaiin undsniueuvdnlunseuaums
win fe qlasadadu thaaflgndeslasiauluddunefmarndadifodluaouym  miy
wupfiSeezdinazdomevnuealuibunsanglaiinuazninosdfin - saaviansndunidiu q
1u nsawandia nsnezdin nsanglatin uaznsnnglalsiin JadunAnsusivdnvasneuyen
Tnevhly - LeSesiupouym  wiodldanmd Sesay 12 suludidendleadn
asensuazussmegeenanlun wnhmaglasafesay 5-10 luliunuiivomnsiie
Tduuvdsansomnslummaiyifivlnvesgdunds  andudnimifnvesiaderouymies
ay 10-20 uazuruiwaglasosiailoneuyndesas 2.5-5.0 Unilgamnil 25-37 ° C Hum
7-12 fu \ieliiAuriddiuiufanssunismin (Kallel wazane, 2012)
Jumeudrdyrasnisndnvmin fio nsmuauAnssumanin feiittadeiiAendes
wawtade liun sluasuhinadadureviudesiunisildlunssuiunimin wavnmnmw
voslurimhinldifuingiv iesneiinvedurasiinnuunnsevesesissneumaniii
wANANaAY 1y Ui caffeine, theophyline theobromine uag polyphenol #dluluiaz
ilwaduea flavonols (theaflavins Wae thearubigins) uae catechins ilanUfiy
bacteriostatic a1unsntaedufn1siadyves Streptococcus mutans nazqAuvIsitelian
15A Anwdy, gallate catechin, adenine, theobromine, theophylline, n3m gallic, uwnuiy,
gallotannin, aminophylline LLasﬁ”iﬁu‘ib’m&ﬁﬁﬂ?{Wﬂu (Ho \aznAnly, 1988)



JUN 2.2 ANWALYBIADNYY

o cd &
‘LJ’V?':TEJ‘V]LﬂEJ’.J‘U'e]\‘iﬂ‘Uﬂ‘i“U’Jum‘Wim‘U’eNLﬂimﬁmﬂ@lﬁj?ﬂ LUUﬂ”I‘i@EJi’J&JﬂaiJ‘U@G

dunIdVe 2 nfu LUUANTIRRINIDFe T (symbiosis) TouURiiiSesddn 1dun
Acetobacter xylinum uiludnwaiziany waznandanustina e lawd Brettanomyces sp,
Zygosacchamyees sp., Saccharomyces sp., wa¥ Pichia sp. Wusy

nauuueiliouazlad  TounguuuaiiiFernuduniasoddormalunisasaile
wazansaaiasaglaafiildnualiad1e surface mold wie mushroom | dhunauBadii
funuwdrrglunssurunmsmin fe nuBadfianursondnieanesed Tumsdnwnisuen
waaaumaﬁl’awammwmmanaawam WUNANGUIUATILIY Acetobacter uagiad ainas
‘U’]L‘UE!’%EU‘V]?EJVN 2neuiild MMl AU ILANSNYSIRRIELT AN biochemical
Wae physiological WU'JWLUuLLUﬂm‘iUﬂqu A.aceti sp.,A. xylinum WagA. pasteurianus R
finuandfiany Ao awnondnwegladld  dwdadisuunld #e S cerevisiae
B. bruxellensis wag Z balili Wy ﬁaﬁnéui’fﬁm’mﬁwﬁ’mmqama’mﬂﬁmmswﬁmLﬂ%‘lmﬁu
LLE}aﬂaﬁ@ﬁLLa“B’lWl‘imJﬂ fippuanUsiau ﬂammmL'«amlﬁlummwummLﬂuﬂsmaqLLauu
mmam ‘Ll’e]ﬂ‘ﬂ'lﬂu&NEJ’]R]WUEJEW]‘UUG\E)‘LJUNLLﬂvLJJﬂE)EJlJﬂ’J’IQJEﬂﬂEUﬂUﬂiuU’Jumiﬁuﬂ Falgun
C. tropicalis Debaryomyces hansenii Torulopsis famata was Pichia membranefacience
(Greenwalt wag Liu, 2000)
2.2.1 wuaiieiwaglasd (Bacterial cellulose)

WU Seias WQL‘ﬁaaIaﬁ lawn Acetobacter , Aerobacter; Achromobacter. ,Agrobacterium,
Alcaligenes waz Rhizobium \Judu ImaLwﬂwLsanauuummmmsmmamLau’LaL%aa‘[aa
DNUINYUDNYAE LuataEN’Lummeavw5fuuumMuwaammﬁvuﬂ'ﬁaswLau'laamfg
(pellicle) fmﬂivﬂaUﬂmUuLquwaaTaa ’Luivmw‘mumsmmaawaavumiaimau’lam
Wiou iy LJJE)‘iuEJ”L')a’1ﬂWiLﬁ]iEU‘LH‘LJ‘EJNﬁhMU‘iJﬂKMQﬂﬂ‘UU ﬁ}vamuavs’mmnuLUuLauma‘uu
‘unaa"l,umm‘smamavavmaﬂ] aawuﬁmwmmmi Luaaaamuamummmimm%%m
muﬂuLLuu‘uuLUumeuuaﬂwmuﬂuLLavmmmmum Imaauuwnu‘tmwmiaﬂa’m‘uamaw
Wetuduilosanideidesniseinia d1unsaeefeguuimiiamsmailfiiesy



sandiaulildunniign Teameawagloaiiad o Acetobacter sp. tHu wudh Taruuianiing
Usannindy wazieliwaglaa
lumsduasiwaglaanniuafisodui 2 funou fio

Furent 1 ngledluguveduanedasudumeluesd uaeatuuasatunednglaugy
Trearstavgndsg mesnived

St 2 RS weaniiee it rRad udledng (micofor) senn Wadd
wridlmmdas  waglalifet uinlusiuuseseg nivaimeemmmidhmdede
(Colvin wagmy, 1977)

& = o € & o v ' ¥ <t
waglaailuneduinalsdvilandsiusenaudne D-slucose waneqmiie saum15 fia
40,000 yde andefiusheduse B - 1,4 glucosidic iuwediues udazwhidesvsvaglaa
\3uni1 anhydroglucose Hignsiadl Ao CgH1,05  Tuusiag anhydroglucose Hoyyalans
o - 4 [+ v o aaa o P v a8 v o Y @
on%a (OH) 3 wy Feyyawartauludvihujisernvarsduliiindueyiuswazivmin
< v ¥ Voo | O
LuanawfieUssana 1,500,000 aadu Guegivinasiinn Teedldanunsawuiagladlu
[ 1 1 el < -] a’ = S e -=‘f
dnuuzilumsuszney  danlvgimuluiivannsmhunatadusaglaau3ansld uenaind
v o edata o | ) aa W o q w
Fanulufeiipdndus 1wy 51 awde wavuuaiise Wusylalasaunisluluanaviliivaglaa
Tusssunfaunsaasglegld  sulassaselimsdosaludnuasiovauiy  (parallel)  au
naneduwdn

CHEOH CHZOH CH20H

~—O N

|<8H 'f/ﬁ\ SH H \%)H H o

:.;Uﬁ' 2.3 lassainnaiaiveciaglaa
fian http://www.foodnetworksolution.com/wiki/word/0612/cellulose
(31 panmu 2560)

2.2.1.1 nwawveads Acetobacter
Ssausiuguniivemeuual SendstlduunitSuguuwi (Rod)
ua nas(Cocdl) wnwa (Gram negative Aerobic) agflu Family Pseudomonadaceze justaliuvion 313
v elinsuedd i Flagella weuii Wdasmsonniau (Aerobic Bacteria) Srmmmmuseanmenadiy
rssild uanmiislein pH vesensasmeninnd1 50 uauiageglAluAifidien pH s 3035 Bud
wurEeluana Acetobacter sp.  UnumTA Ao et sl Musan i enEeuom
vaa Ethancl Wi unseexfin T §ATen Oxidation tuammiifivenGiay



io» Arw BT = SIDLY Cowei)TEep JON

l_""_i My M E et iaka gt A v lalwx

S findniat

5Ul 2.4 Snunzvsada Acetobacter
- http://rungnapa59.blogspot.com/2016/03/2.html (31 naIAN 2560)

2.2.2 da6 (Yeasts)

ﬁaﬁﬁ’mﬂuswwaéﬁmﬁ‘nﬁsuémau 305 mmmauwuﬂﬁiﬂamsnmﬂ
e (Budding) suuﬂuuuulummmwa ag/lu Family Saccharomycetaceae Luamamuaa
eilzusndoutnay LL(FILi.lE)’e)’lEJﬁJ"lﬂ‘U‘uf\]ulliﬂ'i'ld’iEl’l'J aamvm’iwmmn‘svmumwun‘[ma
:,Uaaumma‘lmﬂumwaLLaanaaaaummwaulmaanlw Fantimiuniartaslunseuviums
wiinaziin1sadg Ascospores LLUUE)MEJLWF]EJEJ’LU Asci loun aﬂmaqa Saccharomyces
sp. L‘uaqmnaamuﬂmauum‘[umswunuﬂmaimﬂ Fdlunssuumsmineedanasyimiing
Wasuhmaliduneanasesuasfenduaulasonlas
farlusssummensigiviafiudnueed iownidundemsaninma Tngas
wuaeiﬁu%nmﬁmﬁwaﬁawﬁﬂ LUHWEN‘VIE}BEJL‘LJHﬂ’]E)EMN’J’UBQU’IWJﬂm’i]% #3811 Top
Yeasts ilon1svidhanasaanaznouag uaﬂmﬂuﬂvumamnmmwmauaaﬂuﬂuﬂsmmLanuaa
Toun Glyceral, Acetic Add, Organic Add, Amino Add, Purines, Pyrimidines ug Atcohol uaﬂil’mu
ﬁaﬁﬂzwﬁm%mﬁmmuaaﬂuu’tuimiwns"mumswﬂﬂéfw Tunszvauntsminduesiinanu
\Junsaanasiann LLmaawmmsnLf\]'sfumu‘[m"l,ﬂﬁuamwwLﬂunimaaﬁumw 4.0-6.5 uazedld
Tuanmiidaarudunsadeaniminssming 1.5-3.5 a.,maumanauauﬁmmﬂgnsmaa
edadnsusiiladunsadunidAntumn il dunsasweshmindamndy
nIAga amwwmmmLUuﬂiﬂmwaqquuﬂﬁﬁﬂﬁﬂﬁuﬁwaﬁr;*iam'iﬂ'wﬂmﬁuw%'éﬁda‘lﬁLﬁm
mmu’%ﬁa"l,ﬁ LLavwzmmnuuaanaaaamLﬂm*uumﬂmvmumswumﬂuﬁwwqumuFm
A Wi minde
2.2.2.1 &nvaizvsude Saccharomyces cerevisiae
Saccharomyces cerevisiae s gUnGs 3UT Msnsruanui e Auitusuuy
liendibime Tamsuammjeseuted emaireglalfdon wlbiv]a@Geuiuies svuarlaamossy
nasnegUl slaSeu fnenafiedenleaef owdi Teunffidna 1-4 aedvioneada nvin
winlfethemags Sarwniiesaiaiued wimug aovetfuresiasuailasonleiiimmiwes
vl S cerevisioe nnsavimimal¥iFouy niln e emamudlya nglea wWinlve uay



wandlua W uunasnrsusunaziluundmdanu s cerevisiae lidaninsows sy ulaluanmilals
pandauld aursalduenludendaminluunaslulnsiuld Foanisweanesadmiunis
Wiguarn1Indn wazamsaldlnunadeulalasiauneamaduwnamoainnlafniile
ladigulalasiaureainn duuvdwasdamesinldlusudamn  Induduansthoduasuly
N15Le3Yes S. cerevisiae fipsnnsiuledulunisiaiey dlulefuildiusulunisadeanssneg
vaneviln 1u nsduaseilniau daedlelne Wudu nsvialulefuinavitlimanauimy
wsuldfumudens  gaumglimanlunsaigiiula fie 0-5 swrivaldea IRERLNIEEY
gagnlunsagiiule fie 40-42 esrnwalea Fesniseendiaulumsaiaifvla Revly
nsaseiulngedn Ao 9.1-9.2 fewshgn Ao 2.4-2.6

g"l.l'ﬁl 2.5 ﬁ’ﬂwmx‘umlﬁﬁa Saccharomyces cerevisiae
N https://en.wikipedia.org/wiki/Saccharomyces cerevisiae (7 WgAianneu 2560)

2.3 U ise1veInanyen
o - 14 aa [ aaa & A & =
nszvaundsvlniielvldnseovddn [Wudjifen 2 dunou Ao Tumsunisiubey

v

° v o s '3 v el a = 8 v
Umalmdulemusauasiiweueulneenlas neldannefidoendauysuiandntios Tne
a eada v o o @ & o - & ¢
Padnilegluingaunldlunseuiunianin lussesusnssfunmisiaowhaadiuueanessed

s

= 1 14 ﬂ’l/
Wewduaunsianadl

CeH1204 s o 2C0, + 2CHsOH  + waasu
(thaa) (Mea1suaulaasnlan) (le¥iaweanagod)

= = aan a 1 a v aa & al =
swusfiaonlulfisereendladiofiousanasealifunsnerddnlneitouuaiisy
meldannzideandiau lnsansnsadeuduaumslen (qud, 2555)

C,H:OH  + 0, —>  CH,COOH + H,0

(tofiauwaanasod) (paNTLaU) (NSABLTRAN) (1)
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2.4 Usslewlunspauysn
rouyridundesduiioguandiisamuendien iinonnszuruntminyes
uvEdnisslomindulnslulefin dandsenaundnldud nsnexdin nsmuanfin nIANg leilin
nsanglalsin wazdafians DSL (D-saccharic acid-1,4-lactone) %’@ﬂmﬂqgkﬁnuasma
DsL iuansitredasdaliduduasiiv uasansionsddldfidy lurouymdasduoyya
daszuaneyiin 19w Indfluea sauvsiiadu uaeisiiu Fawuluuiuuiigendrlur
Udnalniiueaigeivldnisdueayyadassifiniu deunifassrsnisarnnsianeuas
oyyadastléffety vonandfmmanuarsiugaindelsauaraisiuntsiedges
\waduziSeueiin @was, 2557)
wenandfmuimesyriielumvhnuvesiulas wiilvesiuentsidaveside
uazarsiivesnaninime arsfuitigssmeasndngiu uasgnidnsenuantunieie
AszvIumsdondy naglsilindu (glucuronidation) Tnsansiiwazsaufatunsangglsin e
Duensuszneudedaungglslud (slucuronide comptex) arsusznauiiinduiimuiui
Hovamdenunanuduiy Feweansindunviedii galdluguasidaiane
999152 vasziansnaglsludegludilédlngifesentsirdaiia sxgniouleiiufngalstivng
(B-glucuronidase) Fsdaasrefarnuuniiiediala (Escherichia col) Mandeludnldlvg)
VanUdesarsfivesniniazgadunduiingsiente fnuifeiivsinluauiiimshaures
uluriedaiigs Momaduusiiedldluggandeuialy iWesenansrauzideignidadia
Tnenszunumsngglsiindy szgnuanvdelagieulaiaiad uavgndutrguiiildlng 4
Teadaans DSL (D-saccharic acid-1,4-lactone) Fafumsiinulunauysziuidsatunse
naalsin amsadudamsviiuneaeuleid TuhedaaiumsiinaeionzSuaramsie
Buqeenminsume  Feiunisiameldiuomnswlaindesiuiitinsangglsiinuazans DsL
Yewdaadunsviinuresiulunmsminaisnouzise uazarshuaeeenaIngane (wid,
2557)
uenvnfinonymieldurdssduiiaunsafiunanwinmevesiiasmalsasag
tgsyuuiuang ussmeImsgsunds hiensusundy annsamesen anauiuladin
anmssniay Tunsu Frensvinuvesiukasduansiy [ @asde, 2557)
2.4.1 Uszlewdvaansadunidiinulunsuywn
24.1.1 nsmedRn (Acetic acid) Sufsnsissaremuaiidonelsauasiid
TIYAUBUDIN
2.4.1.2 n3mandn (Malic acid) $rns8UIUNTTATY
2.4.1.3 nanglalaila (Glucuronic acid) daduanssnuoyyadass
2.4.1.4 n3nihAdan (Nucleic acid) Fouusuitumioad
2.4.1.5 n3ntudn (Folic acid) Treadradaidonund prununsvitnurosaues
2.4.1.6 nsauamRn (Lactic acid) ¥rglunisdosaane ausue1ns
2.4.1.7 ninepny1din (Oxalic acid) duaSuniswdandsnuvesyad aues
973
2.4.1.8 n3adav3n (Butyric acid) Tr8aan1soniay
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2.5 danasszisvaimsuilaanauyyl
= 2 a4 = ¢ ™ 2 - & d d 1
nasiuaTesunsuyreeiuseloviivarnuarsuniinadnafies Ao irSoshueiinl
ot LY ) ar nld - ot 1 d' =y LS ‘g/ &
rossense T mivyananilglAuiuunnsea Wasrnanainmsluloudelinbus
. | o A
(Smolinske, 2005) FAUDIDINTITRRUTIDES LLasQ’anmﬂuimmsmwsmwﬁ wazAuM Y
d at - ] - = a -~ dl! at
Tsafieanule (Kovacevic wagams, 2014) wui iiannmsbmnad@oundusnfntuiunsaua
o . - = o 2 &
ARNUAY hyperthermia Lasnnmyuilaaasashunanysussianil (Kole wasan, 2009)

2.6 91
2.6.1  UszdRveevn (Macfarlane and Macfarlane, 2004)

LY

=l 3 ] = =l al v o al = =
91 Duiilaluwouiedenyiuean 1aud Ussinadu wasdude uwalullaqdu
finswnzUgniuiluvaneysema dwsulsemdlnefvanmnludmindodml vesedey
W < o ca ¢ o v v v o
sennuladlunigenuguiddifugauauyselvasiunnygn lurufiefivinanduudiszion
W w ° o 4 o o 1 a
Wuwileadiimennhundlunsnafievarseulilulugimeldibilddansys - Tu
TUsenaunie niaunalaunuila (Gallotannic acid) $epaz 15 Twazlersunuiivesnyn
1 o L3 ‘ul o o LY [ qlllv & v ! b g
drusnflawluriudnssienisubibidmeu vennnildemnses munlsanas s
' : v oA o
26,2 Uszanyeern (https//www.thehighlandtea.com duAudioTuin 1 w.A.
2561)
Uszinnvesdansouvsesnidu 4 Yssanlueq fail
= e L4 = ! = d‘ ﬂ?
1. ¥ fvsnuasaieyyadaseluluriinainyuingug ¥1v13du
= < e ) ' l [y
TeluSanishuiesuanuunYInauly
o= nl 1 ° I3 v o 1
2. de Ao vinduimnuens suves uazdtvinrmesuwiaivd Tnglid

LTS J @ = oo o o s = Q AU
nszvumavin iiedesiuluriinujiseeentmduiveenduluetna vilulaluyids
den  Gndu & wer  savdlndlAssiusTsuvduinfigauazlasswanaiuniulse

' o o @ o W et | o 0 Yo a

3. v1gvad Ae v ssannavdnvseriumeviniteausdiy vinlndd 4

nauven  uagilsaviivyy Aauaudiiviugde nisdrednivUiunaludu weeddiugislunisen

H o i r P s oa A o 1 .
WUINUN LﬁaqmnfmquaaumwumwmwL'sanm Oolong Tea polymerized-polyphenols,
4" 4 = d!! o l:} =l k =3 L7 1

OTTPs FaduasiiinduanmminlunBddudiglunsannsgaduluiuvessenie
= I3 o Y ¢ v o i

4. 1A viFe 1 Ao WITHuNsEUIuMsuineg ey salmeTBnsunlag

THuuafiFuduiviugiter dmnnvaduszssnanudddsaniiiulu asmanmen
i Tutisnsdese s anraelaanesea karaansgaduluduludld
2.6.3 aswanuazUssleviivearn (elibfdamoph.goth. Aufudetuil 1 ua,
2561)
1. rensrAuszuuNIuveIsane vilvinssgunsyue

2. FEuNoNIstnAsSEY way Viniln
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. LABINITNTEUELN
1 b1 |
. rewnansiouly
. wanszavthmaluifongs
. gl uNITYinauadsEULHana Mg

. regullaany

e N o W

. efnwenistasdieuaudnanig
9. YIuduanIRYeNIINT 1A

10.97wnafueyyadasy

11. BEUZaDANNYT

12. drgvgaflans s

13. mshuwiinadeszuudenlie wartvaaeluiy ansziunaoiaanosen
Tngluiiumstursiaammesaatusamerdumailugaense

14, griuseleaiseszuuilanazszuulvaiouladin drevesvasnien
Yostulsadudenilasiuiu warnstiuwigaesnwonisiduntinen weend el

aadonld

Y ") a v oA o od
2.6.4  daarsseialunshuyn (www.manager.co.th. Ausutilaiui 1 u.a. 2561)
P [ [} LY 1 2 [ ] & o
1. mshwmonlivinyauuasarailifining urdilavhouunnsenSed
wda = or oo s o o o
81mslane gaidynifeaiunsamigemisuasdld an3isuusemuenauiuie and
& I 2o ) o @ v an v 2 o e
aeassA andbiunyns gbulsannuiladings Tseiale §Aflldes fidulsausubingy
< o ¢ ’ @y o1 o [T w 1 = 1 o v 1
wnfiogand 3 aauiliarsive wazdthelsalalinashiue ldarsiunanieadnsdy
173 [:3 . 1 =y = t d b2 =
R ImTzagilisyuumsdesemisinund uitieinaumiunaudaismeylsiuses
T ' ) ' 4 ) | - & 4
vosneu fhelvsendlinsfiuy wmsgenisnssdunsedieasBeaguuselu nszgns vas
ALHAY
{ o 1o o
2. lunilanseenyian (Oxalate) FafiogludBunandnifos udfhiuuing uay
Audulssdoneazanlusimeonasndusunsoselals
1 A = () =3 v
3. ldashuromeiuen ldnssuwnlumnaviesunutagiu mszans
e 9 lwhwewluyhuiterfueniifudnly wu imldnaeaudivessranas vieona
nanelduivld uimndesmsiusiueruhefinstesRunounsendeiuedseun 2 4l
wazlvinegoug

2.7 4191 (Black tea)

o d ) ﬂ' s 1 a
YW1 (Black tea) An MEhunsuUsgl Wldanmsivlugeu Quvaeiug
Camellia sinensis) thunyiliuiaieanUimveniuisdie nduihlunisiaiulupds
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=y v U 5 o 5 ' 3
winuamzgnnas tievlilundy Fagadlulurazuandilasluling uasieulesilugaday
' a v e fva _a a < = = =
dovameanaindunszuiunisvdn iliAenauuassa sulurisuisudiduiveuns dle
fdliszoznianouldanuteuthluilun (eeadilunludsiy wiesudeleth) el

£ :.\' < 2 a0 s o = v v o g o | a
gnuagvs lurnsudsududa dowlumnvdeauliuis aniufivavseiumuuauin
veun Fandildintazdendt “vd assmpuvesysdisiigeinle tethyinsawg dae

1 (I 1 ] = a st -ulAd ° <4 =
Tunsdegamns vssimenisewnsldden dhetsilaindmivaninivsssniou lulumni
ansgoelsantieduduuaiiFeludosuin Suedeaiuituy uaztisanenisdnuseveiiu

mﬁwﬁy’uqﬂulﬂé‘aaaﬁﬁmaqs&aﬁasz Wuheiu 9 1@e 1191 vgvas Jaildaudae
Tunsdeansiivlusienie dawananuidsswesnisialsasing q waztaelunisvrass Taevih
TshamedFnaniy nszdinsudsh ufenmsdasuay wzlurmaziansaunEuiiviilian
Andu Pensziunsimaisuvedainuaztisnseiussuond ol
(https://www.student.chula.ac.th/~53373316/.html Auduiiiasudl 10 §unau 2560)

2.7.1 arsUsznaunaninulusisd
o =i o =iy ci; d’ =l
Tumnediansdinan auea (Polyphenols) Faduasussnaviinuuasiina
1 a o v d v a ad o 'gd i da i ¢
ARTAYIN @ havdalumsiueyyadasy Indiluealuyidnluaisnquinbonin Walwuees
y = e =2 a < a aaa = )
(Flavonoid) . Andw(Catechin) «  dufinainmalasuitiamnziinuiisenoendindu

i
1= =l 1

W u I 1 i v as = = [~ =l
(oxidation) Tusewiramsuageh Tegezduswivluanaduuasuivansinifizent o1
wadu (Theaflaving) wagsonnaifidiuinliiinduas saufinasay yanandianuii v
aunsndudinsiesyifiulnveneaauis dniumsaurdilulsesh annsadueyyadasy
= & a & vy
Mluaumguesmsiinuzsld

< o v ¢ -l o |
nispumellauusElerduaniian srshunuulinauus nswavusadluly
- o 0 v ) a | X 1A o a e oAl cav v
1 fwavh iy usdudunazsiuanuesesniny widlsfidadaionssloviilasuannis
= ' a o g ¥ ! H £ o &
an wudn wl fidawildoiiaudszlevidanas Wosan Wsivludw svesnqusainiu
ansdnAny leiun Catechins Wavdnarenisveneuasieunaeduldonlds dufu msmunld

=f i v = 1 s & o 1
unIslildwad whdunshnwasegases

UM 2.6 Anvsuowem
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a4 v o o o

2.8 ﬁ'ﬂaa‘m‘lm (https://www.myherbsgarden.wordpress.com duauiiaTus 31 uns1Aw
2561)

o 1 LY s = . av v 4 o & L= | W M o

A ayulng muwszseyaRon waneds "eriildanndy @ wieus Fadlylldnay

< P " ! 4 omw & | [ 4w 2 1 )
Uy vsawasuann” wu Wfduliudiuees 590 ardu Tu pen wa 21a2 Jadslulinutunou
14 s [ 1 1 & v A &
nsudsgle q wilumeamsiayulwadnazgniaudasiuzusne q wu griuliduiudnas
[ - 4 o o i ! o vap & < e

uaunsaztosn visedmluuvis  athdlsinnalunnuidnvesruinly  fenanieayulns
) o ot va o %) o o & | ' ° vy
tnezlindaamgaulinunnléduenvindu isdonadumsieidas vious fnsdwnlddes
wazlvlulsauneaiiomingu

o ¥ o = s 2 < o 1] = = o

areduiivayulng wneds Wugliee 9 fawnsaduildusmsousznauiluendnu
lsan 9 lelunsdaasugunimsranmels

v

o v od o A
2.8.1 azlaf (httpy/puechkaset.com FuMumilatudl 31 nareu 2560)
2 A a g " a I <4 @
nzlas (Lemon Grass) Sainemrans Cymbopogon citratus IaLUUNVNN
a = da o A A a °
ayulnsvlandsndoudnnydsgneus i iweiusas dve101m1s LLasmmLL‘LJ'ig‘lJL@u

a w & v 4 ¥ o v v [ <
wamsmtoineg I uwglas wpelad Wufu wanadigui 2.7

‘J s 8/
sUN 2.7 dnvnzaaanyles

i ; https://health.kapook.com/view101762.html.jpg (@Ufuilatud 11 quigu

2561)

2.8.1.1 dnwazniluveenslasd
v oo Y ey 2 va Y 0 w & 2,

mlﬂwwmmummmag”lmmu lngdnuuzvasiinzamss Wugy
n3nsrven  drmesdsududiuresnivlunsesdouiuegrmwuiy Tausudldnuusniu
Tuiun dnvaigintey  weslivugeunaquinuina dulaulisussduddidieou
2 v | = = < | o I =3 | A o v o a
wwnuey Avesednasnatsludiuredly Tnewnunatsudads Wuduiiiiulddwsu

1 F74 s A

Usznauams anAmalasuInsvednslad uansianisned 2.1
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2.8.1.2 ansdrfginulunzlad
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) o v ¥ R . ol U
druresaniu wazludihsureussve (Volatile oil) MUsznaumeals#ans

= s =
HYUR LARIAINITNN 2.2

d 1 123 ‘D’ L7 i oF
A1519% 2.1 garmalasuinisvewzled (estminvemylad 100 nfu)

asnUsznevvamzlad Ysum
- e (Alaumas3) 143
- Tusfu (nf) 1.2
SR GEHY) Dol
- anslulaese (nF) 29.7
- ddly (hfu) 4.2
- upaltey (Hadndw) 35
- vleavlada (Hiadniw) 30
- wan ({dafinfu) 2.6
- Agdiue (lulasndy) 43
-lyendly @lafnsu) 0.05
-lalurlaniu @adindu) 0.02
- Twerdu (fladnsu) 7
- Fndlud Gladniu) 1

- 101 ("3) 1.4

#a1 : nedlnruinis (2544)

2.8.1.3 assnamaglad

sslafdnduisensivlsn  Sindusazuiomidusylondsianame
wiu Janfiue s1queaidey swmveavesa suwan Wudy assweaiivarnuateves
prlad fio relunisiusde Wuidhgsg felumsaiyemns teudenside
2ms wud  asananeslaiidiudislumsdosiulsaunieidlvg  uiuas
ussmemsuin le thifuvenssimevesiunglad aunsaussimennsuanld daoud
imstnfswe Mdugwfondeou daslunstiguasinmanenn Tdwuvaelunns
thsensegnuazdiliudause Sdwehglumsthpausaazifivmng fgvsidusdae
Tumsueundu sadiuldin adlafuavdiuusznevvsinglasilasmauiinainvane

danalviguslnadiulugfenuilaeimyladidusdimuin
. s v oA w4 [y
(https://www.medthai.com guaAulllaiun 11 Su11AN 2560)
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P o w o o
#5199 2.2 ansaaginulunzlas

o

o ar o P
asdnninulunyleg

- @y51a (Citral) W‘umﬂﬁqm 75-90%

- n51ud lelw@nia {Trans-isocitral)

- lalsuy (Limonene)

- gf‘ﬁuaa (Eugenol)

- §u1ga (Linalool)

- lW97ilona (Geraniol)

— A13leihau panled (Caryophyllene oxide)

- wasila oxditan (Geranyl acetate)

— 6-u¥ia S-LeWinu-2-3u (6-Methyl 5-hepten-2-one)

- 4-luwluu (4-Nonanone)

- wifialanwiiluu (Methyl heptennone)

- Fnsiuaasa (Citronellol)

— Tus%u (Myrcene)

- N7Y3 (Camphor)

i Ny (2552}

2.8.1.4 qvisnisgwBsEsaRnNeglad

1. fqvsanmstiudivesdild Fehiumessumenesnylnioengni
Tumsaneimauiuaniendensannistufwesld Taeflansddyioongns Téun
Cineole Waw Linalool 1Judiy

2. figyslumsshidenuaiifeinduaimemasonisteade Tay
ansiafludifunoussmsrasmsladaunneonguishifewuafiGefidauesemsvioude
Ao £. coli Tnaflarsaengus 1#un Citral, Citronellol, Geraneol wa Cineole

3. figvslumstuid feidumeussinengladlasddayiioangni

»
o

1uA Borneol, Fenchone way Cineole mmmaanqw%"lumiﬁ'mwaqﬁuéauﬁ*ﬁ’umﬁ
28NN

a. fgslunisfuau wud @15 Menthol, Camphor W Linalool
aansneangrnssiunIstuanvasimels
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a . a4 v o4 o oA s
2.8.2 nazlReunml (https://www.medthai.com &uAuliaiun 11 suinaAu 2560)
2 d a & o i s a o)
NITLAYULAS YDINUANENT Hibiscus sabdariffa anwurvainsziasulnaly
sUsIVauvau danuemivssina 2.5 wuiiuns wuil naseulididen naunavuiauanidy
o & a8 W v I o 2
5 uan luradiwdediinia anwmﬂmagﬂlmagmmumﬂ Uszungy 30-35 LWannana

s

<l @ 2 o
gﬂﬂ’]W“ﬂ 2.8 WAMNIANWSYDINITLLABULLAY

i https://www.etsy.com/il-en/listing/193983510/dried-organic-
hibiscusrosellesorrel jpeg (Auduiloui 11 guieu 2561)

2.8.2.1 A5TWALINTATEY

nvUTasswanmarnmatyvila Wiin dasnulsatunmniy taoan
Awdiulaiin houddudonduiu daesnvidudenliidusuagsoudn anguld daevi
Wanumderduresdonanas | edhwlsadudosudadsiglmivedad deudeins
AOWAY Nzt Tasufeinnsseuly Piganguvpilusnne giEsuasagiduils
udauss Medesiunia Luawmnﬁvwammwammﬂﬂmmuu (Anthocyanin) duduansa
unslunguideriuimlusalsl wu vguess Sdwtisanld Trudutasiesiulsaidensen
mallsity elunisgosans Willuszug evaeaudld iligannseiiutu daeshv
lsanseimziasanlddniay  drednwiusalunsewizaims  etulaanne  Wuaistean
AusuldSnmanils Hreshvilsamaiutiaans Hluls udlsailunsawietaans duds
BouuaiiSelumadiudaanns ammﬂﬁnivwawﬂam%é’mau PaunoInstaun  9ae
Unsfiulsasaugnuunnla Freifiunsnasifaniu wazteUeaiulidlvdiugniiiany (dudu

ﬂivmEJUmeqwﬂumimumimmwwaﬂmaumaﬂaqnumvmﬂmsnﬂmmamﬂ

arsiiy  lesdlowddeludniveass wuin m5anmmam(Anthocyamns) LALaEIS
Protocatechuic Acid veansuissuume anansatisanaudufivsesuainansislévans
¥l hnsussuunietesiunsinlsausts Imaawu,t,auiwlsuawuumﬂﬂiumwquama
fudieandiaturaslusunasiufensmeveauunlasmie Tnefians Dp3-Sam Faduuaulnle
muwuwumuqmmamﬂﬂwaaumumLaammﬂwawmaaﬂm Juiinalunisrretleany
nMaialspusiuaye1atissyaemsgnatuvesmeiseunsinld
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a o o &
2.8.2.2 gsdrAgimulunsziley
nszeuiiansdman woulnleenilu (Anthocyanin) wavarsinddiues

o ' . | £ = 1 a [} 1
Balaun Protocatechuic Acid ifigvdstesusyyadasy redosiulsauais drsvganauun
waztelidudensouiinld duly Juilardnilwgfioausinmihnssifeudunsedidiuig
o & w1 F < a - | 2 w <
ilvisameanty Weswndinsadndn andmlnvuinsveanssifeuung uansfien e 2.3

o b1 . v oA e o
2.8.23 mfluL‘TJuwwmﬂszmEJ'ULLm(https://medthal.com AuAudiatud

26 5UAM 2560)

= LA ] 2 =l ] <! o L=y 1 =

fusinwRsusdasvRanne ke A semsioadelaty
% o ga = v E o La W 21 o g a3
HUeuwme wselgviaduessune WesnminszRsullgrsiuendulaams widwedlrmmtuiui

] 1 A = | et 1 a '

wn uiAlimsAalinsnosdituiefoseiom q wneaslierafitogunm

ﬂ; U ] l°l L ol 24 al
N3N 2.3 F’]mﬂ']‘ll‘l']diﬂ‘lf‘lﬂﬂﬁ‘tmﬂﬂ‘iﬂL%EI‘ULLGN aﬂﬁluﬂﬂuﬂﬁ'ﬂx‘iﬂﬁUﬂﬂﬂﬂizﬁﬂU 100 n9y)

anAmsinawInsrasnszSauLag Ysua
wasu (Alauraad) 49
aslulawnsn (nS) 11.31
Tugh (n5) 0.64
Wsfu (nFw) 0.96

Andwe (ulasndu)

14 (Sovaz 2)

0.011 (Seway 1)

0.028 (Spuaz 2)

0.31 (Soway 2)

Inniiud (adniu)

12 (Gevar 14)

swueaden (fadndy) 326  (Sevay 22)
smwan @adnu) 1.48 (Sowaz 11)
swuuniligen ({atind) 51 (3ewaz 14)
saioaviea (adniu) 37 (Sovay 5)

smlmunaden Gafindu)

208 (Souay 4)

s1qladien (Hadnw)

6 ( Sovay 0)

fun - nedlnwunng (2544)
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2.9 Unnasay

o a S [
3'1.]“(1 2.9 ANWENTINIENNYDIUIRAD DY

2.9.1 Yszianaza1uidus

ﬂ’l’i‘ﬂ?‘u"lfﬂ'mﬂﬂfﬂl ’}lﬂﬁﬂﬂﬂ'ﬁu'}ﬁ’la E]EJHHJUL‘B’M’IE) 2ERRNNOU mﬂuummm EJ’J'LuﬂT"W“
UM 'm'm DEJQ”LWJEJ’] LLﬁS&Jﬁu’]GﬂaﬁJW'}ﬂ ﬁ]’iﬂUWﬂ@ﬂaﬂ‘me Lm‘éEJlJ‘l’J Nﬂmmlﬂﬂl L3 EJﬂ‘LJ WNED O
LLU‘U‘IJ’J'] ‘LHEJE]EI W0 mmmu

flormsvanvanevinfifeintssanauLes nAUMOLIINMaspeLYiN TS
Igoseum Iy 1y Uaweieusy dhammiarion fuilnmau weld nmesu Hudy
WS enAueNTenmadegiinaundne el fduthelunstundueieanaly
omnsiveaiiusnniy uasinnmtaaniaiiy LsenRuaZNINleeImITINdes Ingusieain
a3LAiildaUy

2.9.2 Aanwaall
¥ I P — el a a5 v o
Uwnae sennantisildluewnsuases st samnivnm @ aiwnas el

lnssairvesdiniidudou wedudnanlsd Tusiu uind uavansusenouduv3dau 4 (Ashurst,

1998)

ﬁ'lmaﬁaa (Non-centrifugal Cane Sugar, NCS) w3aii3unin "panela” 1Tu
mm'swumﬂuiammm IFanmssuisse Imerd'smzummaaaaummmadmiaqmmﬂ[ﬂu
\uansmaunuthana mu’l,wynamuﬂmmﬂauhmm1aﬁ1mmﬂﬁﬁmﬂmwmuna"lm']
Uaamnamm’mmawmumsﬂsxmumimumqf] dmsznavrenimades ldud thena
nglaa wagwinlnafosay 7 usonn nunawdon 531 un. /100 A%u wAaLTen 103 wn. /100
n3u Weawasa 58 un. /100 ndu iy (enilud 56 un. /100 ndu, Iandiud 4 un. /100 n3)
NINDUNIY, NSAOIlly, ﬂfjmﬁu 9 (Guerra wag Mujica, 2010; Jaffé, 2015) flasusznauiiue
an wagllansiueuyadasy (Duarte-Almeida uazanu, 2011; Jaffe, 2015)
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ﬁ'imaé’amﬁuﬁquﬂisﬂawaaLﬂ?aqﬁmﬁwﬁaﬁﬁwﬁty i%edendn "agua de
panela” @usouldiduuvdmdany vie dnuiloaduniostuiinausaunalsivin
Suquarthuvandeuniuwly LﬁaamﬂLﬁumsﬁﬁu'ﬁamuaﬁmﬂu T IuaIosnuniioussim
o nmswiauazlinin (Jaffe, 2012)

2.9.3 daudsznaumunlivadlinnadas

whmaglasasucrose) dmidulauinalsdviiouis lngauiusves glasa 1
luanauszneuseualuudnalsd 2 luana liud ngleauazwsalaa Tnsluianavesnglag
(glucose) 1 Tuiana \Beuseriuluanavesizalag (fructose) 1 Tuiana dewus:lariawi
Seniiuselnala3Anuaus (glycosidic bond) grsaaiivosalasa A CoH0:, warde
\AiiAe B-D—fructofuranosyl—(2—>1)—Q—D—glucopyranoside (https://guru.sanook.com
Auduidletuil 12 unsiau 2561)

A i A -3 @ dy' = & U
glasednduunasanivey. lflunsidewindensiysn. duvgnlalasladie
wwulwidunesng Mndadlunguy El’ﬁGWIJJﬂ‘mG]’l’s‘lﬂﬁiﬂﬂLLﬁ“H’?ﬂﬁﬁWiﬂImﬁlUL‘U'L!LE]‘W]
uaa mﬂuumumﬁaanﬂmﬁmaLL‘Uﬂ‘ﬂLiEJayszmﬂLﬂaauaml,amuaalﬂa,ﬂummawamﬂ

Glucose Fructose Sucrose
3U% 2.10 dhwaglassadnevesaiaglasa

i : http:/Awww.vcharkarn.com/uploads/2/2770.jpg Furuideud 17 unsay
2561

2.10 ayuaddase (Free radical)
auYadasy (free radical w30 oxidant) Aig lulanavseloooudils drnseulanLie?

agseuuenlasauyadassduluanaitliiadiosuasiimudoshrensiinufassrmanadiy

[

dnwarUisengnldaunsadnihngitoiuvarsiluanase q tegseuthaluiudiignaiie
u dawavilviifnauidemeunasdlsznoudieg veawadatelusienie laun ¥iane

laseasnafitoue (ONA) wWisuanmlusiuuaglefuvondovuead afeiusslaanaus

[

(covalent bond)fulusAunsataulesiunaviandwwalinisvieuvesiusiunsarouleimvantiu

o

\inAURaUNRTY (Ames wavaz, 1993) 1uanngyiliiAinlsa (Nakabeppu wazane,

2006; Valko wagmguy, 2007)
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2.11 a5Auauyadase (Antioxidant)

mssueuyadasr As  ansienunsadesiunievraemainyfAtueendinduues
ayyadaseld (Halliwell, 2009) ansdsnandnalnlunisiuoyyadasevansuuy 1wy dndy
(scavenge) ayyadasylnenss Sudinsaineyyadaseviodndu (chelate) Mulave e
Josfunsasneouyadase (Sies, 1991)  asmusyyadassfuansusznauiinumenis
Reuitereendiatuluwed (Chattopadhyay wavan, 2010) Tneviluansdueyyadase
anunsonuldlusssuwdarnansvengiln Wy arsdseneuiusdn (phenolic compounds)
a1s5Usznaululngau (nitrogen compounds) wazliAlsiiueen (carotinoid) (Vetioglu wag
ARy,  1998)  unumdRnvessitueyyadase  AelUeatunisifinufitereendiadulu
Semededusnmpresmsiinlsaiiequosyud  wasiidutiosfumaiaufioeendindu
vaslufuiduauvaminvoanmsdounmuamluamnsunesdn  Jegtussdnsiisndesty
ammwnssummiLLavm’memamwﬁumm'smuauuaaﬁimmmnﬁﬁsumm Wy uuAtise
Fos LLavwwua& (Chattopadhyay wazmig, 2010) ‘Luma"Unmmmafuaaﬂummvums
ﬂaqnumiavauaﬁauuaaasvaaLLa'mmaamUu 2 du Aa dwil 1 mﬂmﬂmmaam
Lau’lfdmmuaumaamwﬂuu'lﬂ'JUﬂuﬂ'immauuaaaileaeﬂ,umaumwauﬂa uavauil 2 ﬂa
ﬂqmmemmmawaaaizmmmmmuuLa ¥ 9 vise wiwalsiu (B-carotinoid) a4
ansUszneulndiiuea  dudunquedansanuldlufivdmantnuasalsl  drowaSuade
ivwm‘smamuﬂgﬂsa'iaansﬁmu’l,us’mma’lwuﬂ'ﬁvammwcﬂam‘smmaaumaaaiﬂﬂm
84%u (Shapoval Waw Gromovaia, 2003) mamamimua‘qagaaaszwwu’[.u's'mmEJ Ly
wulesingnziaa (catalase), ngalslouwesendina ( glutathione peroxidase) wavguwes
sonlwfaidma ( superoxide dismutase) WisasUsznou/Ausuuisedne iy Sayiu
(albumin), Td30u (bilirubin, weglawanaiiu (ceruloplasmin), ngnlsleu (glutathione),
nseely (transferrin) , glniuea (ubiquinol) wazatse (urate) Uy astnaniitndig
rauALSInaeyyadasesine Bieglussdufivnsay mnoyyadassifatululinamnniiu
ninfissuutiesfussaunsadudald sshlfdnanmefiFont “oxidative stress” Tu neld
anmedndny eyyadaszasindunmeresiisuaniebore vesiname fedhavauuing
o1 lUgmnuinunivieifaaninme 15y

oyyadaseiinantadoioniglunayaeuondeme  umsiiliiadosuasiinnn
Jadhlumsifaufiisen  Seanwnsaduivluananmalusumesazdmalifnarudomods
sedUsznoutenradudhiugmaidonussansnmuasuaivnuedsanmoviinlnoanis
Tamuzide ayyadasvgnvmadsansiuoyyadasy %’faﬁwﬁﬂﬁlﬁmmLaﬁmﬁ'u‘lmaqamm
yundaTY Uﬂmmmauwaavumwmauuaaaivﬂaﬂmﬂwauuaaaﬁvmﬂmw wndl
msnniUhemedudeddfuanmeen assusyyadassiviiaduaneiiias
WNANGTIUTRINBIAN NG L]

Yagthu wwanssueyyadassinaniiein niaana wasasulnslaumuanle
wazAnuduegianrerne iesniimiuuaendovesmsatininsssuyd
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2.11.1 vilavesasdueyyadase

asfusyyadassutinuumasiiuls 2 vl l6un

Lasiueyyadasedaasient (Synthetic antioxidants) @13Usznaufiuedn
duaseht 5 ofia leun propyl gallate, 2- butylated hydroxyanisole, 3- butylate
hydroxyanisole, BHT (butylated hydroxytoluene) Wag tertiary butylhydroquinone dnifu
astueuyadasyifinlilugnamnssuomaiedudimaiauiisuoondndureslaty
Fadummgyiliownsiindy & uasandnudodly asduassivandiussavsnmuas
aupsfiginhasatnansssund  willdedidavesnsld idesniAatigmfuaaia
vaeadulun1suilnm (Yang uazag, 2000; Pokomy WagAgue, 2001)

2. ansfnuanyadaTEANGTIIYIR (Natural antioxidants) ansnauiilisy
awaulanaziinisAuairegraniutlagiy Lﬁaqmnﬁmwm%adnﬁmmﬂaamﬁﬂlumi
Uﬂnﬂwmﬂmqaﬁmuauuaaa's.,ael,ﬂﬁvw asdnuoyyadassvand wuldilugatn &
uneite FolEuieniu Wy 3mud Sndus wiualsfu uazasalifinauamalnguinis
(non-nutrient) fsillAssasraduasussneuiiuagn Immawwvﬂqﬂwawuaa (polyphenols)
iy uaulsu (xanthone) wagwanlousyd ( flavonoids) Feuszneudaevflensandafinisuy
2LFY (aromatic hydroxyl) faust 2 wﬁ%ulﬂ miﬂaﬁ*ﬁ"u (functional group) ansieniill
wmwmﬂmlumsmﬂwauuaaasvlﬁh’ﬂﬂﬂsumumana'lwmmﬂgn‘smaansmwlm laams
Iioyya He uipyyadassiweaniy uanmnumiﬂsvnauiwawuaawu‘lﬂﬁ@ﬂ‘mmaa ortho-
dihydroxyl phenol agluluiena Samnsafudimsifneyya of: luufRseAlioyyalans
nswddu Ao Fe? war v \luhwmiind Weemsdhduiulavedindraifod
asUseneulisdou (complex) (Sanchez-Moreno warmmy, 2000) a1susznaunguinaiiue
anulalufiy ausasiueuyadasyles

2.11.2 nalnm‘sv‘hq1waamiﬁﬂuauua§as~
Mnenieiifedestumsisuesnsiusyyadasy wuin fanenaln
iai] Tunnsduenyadast ( radical scavenging) s uauadasEaINsaduSoyyaSay
lﬁﬂmamiwﬂﬂuLaQa‘uaaawaﬁassﬁmmaﬁas*’ﬁu FanalnveafAsonAntulagnals
lelasiauviediinniouunayadasy(Valacchi wavane, 2004)

2.11.3 msafauazn1sasIsdevaVs vasa s uayyadasy

asfnuoyyadassailugifiuasussnouituedn msnquiiivarsyia
fagnay tocopherol, tocotrienol, Y- oryzanol, oryzanols (Lai wavmauz, 2007), caffeic
acid, syring acid, rutin, (--epicatechin, (+)-catechin, gallic acid, vanilic acid, p-coumaric
acid, feruric acid Wa¥ quercetin (Que WazAmz, 2007) suvEnsTIwInaTue s
(Vichitphan wagmtug,  2007; Ramamoorthy W&y Bono, 2007) Tnevlulunisafia
arsUsznevituedndnldfvhasaneBuvdd  Fwmuunnsnaiulusgiudnusuas
saAUTENOUTEIS FvhavaneSuvissinuulddmivatnasussneuiiuedn 18un 1 wen
uoa s uea (Alluri kasamy, 2009) LoTaazdieA (Ramamoorthy Was Bono, 2000 Lai Wag
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ARy, 2009) wazivhasanefiidaenstu 1wy niwy (CeHyy), 928lAU (C3HG0), Aaalsvindu
(CHCly), TasiBandines wieasvauanszaaslsd (CCL) nan1svnaniuandlein a1sdu
oyyadaszinUseneudasansvaneviafivhouaduiy  SweliussivBnmgdumsyo
tagdunudt fudnuasnalsfild wu Buas f vde ahe ssfiasdweyyadastluuiinauge
(Zang uazaniz, 2006) Fnsideminnlilumsanaougriasiuayyedasziivanyds 99
wiazTBlanudungdeasuandadiy Tngunfiudntsasinaeudnavagunannvaneis
sy Wevhlinansvaaeuiimngniedeiu Bildvaaaugrinisiueyyadassiines
lewn  2,2-Diphenyl-1-picryhydrazyl (DPPH) (Que umzAmy, 2006), Ferric reducing
/antioxidant power (FRAP) (Alia wagAnly, 2009; Ramamoorthy Wag Bono, 2007), Trolox
equivalents antioxidant capacity (TEAC), lipid peroxidation reducing power wag metal
chelating ability (Lai uasmmz, 2007) diunsesienneuldlunmsssiameinvesanseuy
oyyadaseiilifunrwien Aa High Performance Liquid Chromatography (HPLC)
(Vichitphan wagague, 2007; Lai wuazang, 2007)

= d
2.11.4 Uszlgwvasarsiuayyadaszifidasnnie
1 é o g = o v oo o a &a
t. Frvananudaslumainlsauds Jayihmihiduan siviiduaivnves
nsiinuglS@enaIngame
1 e ¢ 1 ' o 1
2. PIVEARAIUEBLANTWYDUYAREIT] YIBBAAIINIHONANINYDITIINY
TeAIAIRgaultlarinlgdug1Inty
3. Prgtesiunarduinmaadyiulansiiniiesenludiunngg vesseme
4. Hrefosiuuasanmsiinlsnglud
i o w8 a o g 3 W P 5 8 e
5. Aheaswpeaanulatuiy sulusswrusznauvdnveateBofazvinlvin
WSFa ansoBRuNIazATIINgauARBY
44 ] L7 &
6. anrFerplinvaluuesTudgiony
7. Hrountonmadimifmnuasan Anuiou wasivdiyiluameiou
= e = d‘ al o 5 d 1 = %’
wilaunselesiu lilsindeuanin wazdaihwiidenurswadinilvvueag
8. Higannisiialianneg wiu lsananes lsavasndan 1savile Tsananu

o ﬂy & A I or =
s Tsansegnngu uazlsmsedalmulugingfonanauluauticTogeeny

2.11.5 Ussinmemisiinuanssnuayyadase
L3miud  Wumsiueyyadassdelumsiaduadsneaanauvestuioniis
viwihiidesusunssgndau Wudu aimeeadoalifienuudusafinty drven
ar a oﬂv ¢ ar = ol [ L | PAPEEN o oo
Moy NMsfnde waeidauuafiieuash3alllidgsne ownsATinniiug

v

v o & & W
g9 1y Al W3 weulen uraznegn Wudu

= = r ar d] L3 U
23miud  Jusylemivnetasfua s uan I nuoasasdanniauaniasSsd
#3 Prwannainsesuulumtiuassaiamls Snviadetieiasumsadlreaatay
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8 Qs 5 - s cJ:-lq - 1 s g s
TanuTuRIMT oWNINTIMAUDE 1y 91 Whan sz iy fnves diTufiv weies
o @ o 1% a a -
vl wazdlwe Wudu Ussianammsinuansinuayyadassuansisgui - 2.11
. . & b2 =J s al s
(https://www.honestdocs.co/antioxidants-longevity @uAudlaiufl 25 suiiAu

2560)
ANTIOKIDANTS
- YOI,

Carrots Garlic Lemon Tomatoes
Betacarotene Allicin  Hesperidin Licopene

Ha®e

Walnuts Black grapes Broccoli ~ Apple
Tocopherols Resveratrol Glutathione Quercetin

@ & ®LH

Turmeric  Onions ~ Greentea Peppers
Curcumin — Quercetin ' Cathechin Capsanthin

= a 1 Aa 4 a
EUﬂWW‘VI 2.11 LLﬂﬂGGI'JE]EJ’N‘UEN?]’]WHVI?JW]‘JGI']HDHHQ@E’ﬁg
=l J &0 ) 4oy d o 4 as
V1 : httpsy//www.honestdocs.co/antioxidants-longevity (@UAtlDIuN 1 SWAY 2560)

2.12 msAmszsianuannsalunisiiuansdvoyyadase
2.12.135 DPPH (2, 2-diphenyl- 1-picrylhydrazyl) radical (Hou Wiaz@amy, 2001)

UM 2.12 uanslaseasananaiivea DPPH radical
‘ﬁm:http://vwvw.sigmaaldrich.com/catalog/product/atdrich/d9132?Lang:en&regfon:US

(FuAudloTud 25 SunAy 2560)

ayya DPPH" WWueyyalulasiaufinei uandlasadiamand fgud 2.12 i Gl
TugUayyaeguda T,ﬂaﬁlﬁﬁa&ﬁwﬂﬁﬁ%mLﬁa‘LﬁLﬁﬂawamﬁauﬁ’umzﬁawa ABTS**M3
Annwidumsinauanansavesessaaeulumsmineuyadasslasislilslnsausaey
m3tilagldiaiesawnlnsinlnfines fanisenasesdidoduansiusendnduadly Toe

INsANAULAINIAILYEIAGY 517 uiluuns DPPH radical Tdlunsvaasupiuauisnly
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i b

nsviangouyadaTevatasiiete (scavenging activity) ngansazatuves DPPH" aeilding

| o < -1 R
luanuea wasdialasy H exwasuluasazanedindas auaunseed (Blois, 1958)

DPPH® + RH » DPPH-H+ R*

Aslng fptAgEaY Andog
1 or 2 a s ] . W aye
AIRlRazLanIAILEIN o luntsdusandatusanailuan % inhibition
LT dl’
ATNANATAT

% inhibition = [(As;7 control — Asy test sample)/ Asyz control)] x 100

] s PPN

A control L{‘JUﬂqﬂ']'iﬂﬂﬂﬁuuﬁﬁ?]@ﬂaﬂ']u@ﬁﬂLmllﬁ'ﬁﬂ&’a']ﬂ DPPH
1 . 3 4 =

A sermple WUUAMNIIRANRLLED B ARNESavaty DPPH

L of

2RAUD495 DPPH

o e L

vlddredoy 1WA Ussiuluntsneaeugniduayyavesaséy

DONBLAYUINNSTTUBRA

18188v0935 DPPH
auyn DPPH' Trnuasialiilemaviugitouviiousyyaiifnlueaduie
$1eme FeiuFsidansonenuezsnsuduayaiiaralgdld vsd, 2550)
2.14 aslusm@emumludalud (KMS) (httpy/www krunid.com, dufuiiotud 2

figuiey 2561)

KMS v¥e TusmBsumniludalug Ao asuseneuiiifleasarehasunndslidainesle
oonludafigrilunistestunaeindaidoqdunid  amvindiilesrarsluiesunndeglugy
voudalwidass (Free sulfite) Toud namdayaH, SOs) Tudalvsilesou (HSO,) uazda
Iivilooau(SOs) IﬂEJUﬂﬁmss&'alwﬁl,ﬁalﬁmaa’lua'mﬁ%gnaan%"lmhﬂu%’aLWm%QIﬁLﬂu
dunsIwRasMe uAtnidludEinasnnasmienndneglugUvesdalnyidasssmaunn

2.14.1 aruanvAvasarsdalviluaimis

L. desfunardudsmaadgivinveatoyduvid Tnafinareqfuvddaudiuannuan
Tier  #eil wuadiBounsuau | WUATISELNSHLIN, Suazan Ussivsniwuesasaanan
ﬁuaEjﬁ'wi'lm'lmﬁuﬂ‘sm-mwamsasa’lﬂ mnAe L dunse-Atse ﬂi:ﬁﬁﬂ%mwﬁng it
fmnfarudunsa-sasiiu 7 dateslaeenlosarlifinadensiudimaeiaile
999888 51 wavdeddUTinamnde 1000 wns/nn. Fsewnsadufinisiesydulave
wupiiisela

2 Fudufisemsdsuduiinaiiisdestunsihnursueuled] Ufisenil
dulvfstufuinuaenalian  Fudogniuvdeduasfuihiudafusondialuamenz
\euifteneandinduidsu phenolic compound #<luiiEludiuans o-quinone ATA 4
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Hunasnanufiierveneulen phenolase touluiiifloglusnuasnalifan duovlesidun
‘g tyrosmase catecholase,phenoloxidase  way ascorbinase ﬂlﬁﬂgmmwummnu
ansfifARAaTudanunsn polymerize wargneenilndroudifthnad Waiduansdaln
aslasfinuisenduiouled Wunavildeulssivunaniwly
3 fudugisondouduihmaitlifeesiunvhnuweseuled  ownsfirm
nssuiBnsnBnfideddmmuounsiauiitonswdsasiseniaimaiulusiuvie
nsnesilluldansiifdfatu violaufisemadsusawenhmaidernmutouhly
Imaqa‘uamf'lmaqmvl,ﬁaﬁﬁLLﬁq polymerise #a15 hydroxymethyl furfural @eiifthana
SwiUFASIINTaefvedinniug (ascorbic acid) astaliifiuadluasiufizenty
Tusitu vodina wiodndug yhiwliReugisemswdauadd
4.8u antioxidant uag reducing agent ﬁwqmauﬂ’ﬁmmﬂu antioxidant wag
reducing agent Saflununsiedl
t. Jasfunsgydedmiudluszninnswlsguuasmaiiusdndosivssinueenald
2. Wuaswond winhaauazully
2.14.2 Uadufiinadaviannatsdalaiy
1. aflpvesanmsiazUiinamesansdalwiiifsasiuluewnsifiesduseney
flannsaviufAsoduansfifuaduluinadiun Wy Wsiu dhana wasienii seiive
viliansdalwridavingleglugudalminuufiferiuasomisuseial sulfonates  fing
# LU 3-deoxy-d-sulphopenxosulose  Waz 3-deoxy-d-sulphohexosulose g Wil
AeoenBlauunsnegiseussylunmwusiiormmainsarsudhesntdaeinavilidaluily
amsgneandladidudamn (5042 Faflamasia sauveUSunndaleifuasiuluenung
'mnwmaqltﬂuﬂsmmwmﬂm'l,wua“l,wmwaamnﬂ'maa”[.ummﬂmﬂmalﬂwaa'iummumn
feduintuimunUiinasasesinsanledfomniiilusmns venaniomsiliems
Hunsaswind 4 asihlidalivnsdussweiluguvesfedaumesineanles
2. nssu¥mswdn ewnsiHwnssBnardeiideddanudoussilida
Iviundwaaeiidufisdamesinoenladssmely wiegnesn@ladidudamauasunsdu
UifSenfvansenns windunoumsdnnntuniedonngiae dweliuinadamesle
sanlwannAslussiosas
3. svgzawargamgiiluseinimsiiusn ownsfidumsdalan e
Auliifuszesammuuaniviiluanneibivensan Wy gungiigadonmmsdudady
aanfuLﬂu’L‘ummma].mﬂwm's‘ualwﬁmahﬂusﬂmawmﬂaﬂmaanlsumﬁannaansﬂmmﬂu
FaLnn mquummnu’hmuﬂsmmmaLW@ﬂﬂaan‘Lﬁﬂwmnm@aa"’[.ua'm*ﬁavamaa

o o
2.14.3 yilpvasamsiidansaalii
1. wandusidn waldidn wasnaldudte nsldansdalwviludnuasaaliui
d{ 1 l‘-’tI & - = r-4 s [] [] a 1 = A
WWeiwauaud nau Indud wasenlsfuses fdvthetesstumaiidsvasemisiileann
= N ] = = a v e o LT 7 o &t 4 = 1 [
Hund Fredaoremsiivinm Tunald il ssunumetedamednoanled senudy

q
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o [ T < - - W
aveaasassaraty  dluguvesansazaneasvinadilid  leswinfianisunsndudily
:‘d’ el 8 3 ; %’ = v o/ 1
Tudebovewnldlilosuazgniseanaeiy  Fiedamlaslroanladasmeluluszwing

= =

e 5 (7 a o o
NILNUINW ‘UU’BQﬂ‘UL’Ja’lluﬂ']'i‘iﬁJﬁ'JULLaZQmﬁﬂuﬂJ PUNONNNNSEY AD 110-120 a4e1

vsuley
o nl ald a4 ar ] a  ar -3 (4 n‘:
2. WT09RNNULLDAN2TDA mis&ﬁlﬂmmmmmﬂmium‘smhu%m%umau

[
ot 1

174 s & o =] L3 o o
mawanslfasdalailuguvesansazarslunisviavasenededdio gunsel  nsidn
& - b= L) | Vol & oo £ ar 13 L4 !
Wegdunsdlunaliieunszuiunsuinielilifanuiardmanzdmsumeilid lusswin

Y & '3 = s at < ot o & = =
nsgvaumsndln - arsdalwissudlesiumsivasunlamaimmminileminideqdunied

1 ar =3 at f‘d oy du 1 ar
Tusgminnsvinusinadalwifumnzasiie 50-100 ppm. Usunailddustiuanniwees

Kl q
=

adu gl Avwdutuveahmasassgivvesmsvulou Tusswinnsifuldudanis

win seeuvesansdalvimsasiodienite 50-75 ppm.

w
¥ o a e e 7 o ¢ o ) =
3. ualduaziaSastuilifineanaged ldarsdalwiietestunisideu

FlildiAsarnnevheweulsd  dretestumstutouveadogdunisuanduangiuiiy
Uhinavasansdalifldfusgduuinanaseinussadunisivudon  wllnvesansdalu
aeFUsyneurasiualyl

6. wanfudiide asdaliiansoveanisesyueaueitifeinuludesnn
uasdndnmidels susRetusvhifiveuilonsisseemis

2.14.4 anuluiwvasarsdaly

Lavudiuiiviuey  Feonismelafiedn Suwihon Uievies  eduld
91fou 99913edae iuanfiv Umver seumds arwsuladiesh nsldBwden ladi
e lufffnemsedegisesden uunafuasideddn TneowedUanfidulsaiin win
Iisuansdalvi 45 fiafindu ezifneimsszaeifioimasnetms Uinvies Uinadues wn
Iafuanstalvilugumsazane  (80-100 fiadnsl) wislugveswnugavotlufondaluy
(115-760 Tadn3y) awfinainistmeiuy nsldduden soumdy msvheuvesaanas
waglainene  wnldSuladendalwi  4-58 nd/du (70-100 fadniu/Alaniy) vuiia
pmsaauld endeu tanvies

2. audufiwludad lunyneaes delvansdalviiluliuiugnin 05%
g iR IMsAsEMIEa ISy aevnseiidentuy Mnnsfinwlussesdudu
nan 1056 u Ieglvdalwvisesay 8 Tuewns wuh Wisenmisladinens Heseen fhw
Tn nsswnzemmsiidensen Lelenssimzamnsgninans wadlunsuineladieulelasda
Tviaeilindanidomlananie  Tadhinadetomednmmadurentila  ausuden
anaq uariidonddluatoayeineg
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2.15 eAdeiiizades
aeuyyiusdesdimiinuuusafumnantmesfusenuas s Samansenaun

Wunamawid  wifduduifevedrwnnlurneiuan  Tnevilupsuyaifursmy
yiindedasdunidiidond Wadevmin Uuiigamgiivieaiiussaiaan 2 #Un (Anken
wae Kappel, 1992) ﬁw'ﬁvaﬂaugmﬁunﬁagjiwﬁ’uuwﬁqmmﬁ'ﬂﬁ’u (Symbiosis) 58114
\HouuniiiFeesifnuaztar TeowueiiGeerddniimilurmsdnaouyrdndng  1Hud
Acetobacter xylinum, Acetobacter xylinoides, Bacterium gluconicum, Acetobacter
aceti Wwa¥  Acetobacter  pasteurianus LLazﬁaﬁﬁwuimimﬁﬂﬂamuvm lauA
Schizosaccharomyces pombe, Saccharomycodes ludwigii, Kloeckera apiculata,
Saccharomyces cerevisivze, Zygosaccharomyces bailii, Torulaspora delbrueckii,
Brettanomyces bruxellensis, Brettanomyces lambicus, Brettanomyces custersii,
Candiida stellate (Battikh tazans, 2012) wAasusnonyvfivselond wu teambmmin
fnwlsauzduaznisinelsaend  Safumuaullumsuilaasmdnaeuysmndeiy
(Dufresne Wag Farnworth, 2000 ; Greenwalt agae, 2000) n'lsu%Iﬂﬂ’zrmﬁnﬂauuv‘m%
Freantminuagyiilidiongdetunnndeiu (Hartmann uagaaiz, 2000) ueneNidmuinney
g%ﬂﬁqw%{ﬁ’mﬁauuaﬁﬁﬂ‘lﬁ galéun Helicobacter pylori, Salmonella  typhimurium,
Staphylococcus aureus, Agrobacterium tumefaciens, Bacillus cereus, Shigella sonnei,
Salmonella enteritidis Wag Escherichia coli (Greenwalt uagmue, 1998: Sreeramulu Uag
Ay, 2001)

Battikh uagagi (2011) ldvhmsinwiAerfunesyssuusafuditinisudnana
wasdinsuianudenitevunsioudeugrslumsdudadegiiunid  Taeldnailuns
wifn 21 Fu wuhmswinaeuyuluridudagyslunissudafeydunidaiian Tnewuiiing
Tausnandlasevlalatives Staphylococas epidermids W 22 Tiedums Listeria monog/togenes |17
22 {iadnT wae Micrococcus luteus 19 21.5 ladiuns

Pure wavAni (2016) IdvimsAnyiisatugrilumséuoyyadassussnasylng
W wienndae Tusue war wndilumsutn wuin reaymandenndelovdlunmadiiu
PYYADATEEINIINBNY I NIUALELALABNYINI NN

Sun wazAmz (2015) shnmsdAnwiisafunsifiunuusslenivemminaouyslng
m'sLﬁwmfﬁwnumhﬂwmﬁm”uuu,asLﬂ?‘?@ﬁaﬁ%ﬁﬂmwaﬁr’ﬂ%mﬁ’ulué’msﬂﬁ'ausm‘] Wade
Busuili¥osay 20 (Uinsreuiinms) Ussnouludeidetan (Dekkera bruxellensis) uay
wuAfiSueydin (Gluconacetobacter rhaeticus Way Gluconacetobacter roseus) ¥nn13
wiinfigamll 29 + 1 esrnwwaidea unan 12 fu wuhqvdlunisiueuyadasy Usad
uednuaswatluseiionun firgandeemyruuuiadu maduguadulidiudsiy
msduatuUinavesiiuednuasgrslumsiusyyadasdlurminaonylffugedy
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A5n15A 1 UUIY

3.1 gunsaluazansiall

o

3.1.1 1nafU

3.1.1.1 9181 (Asnauen)

3.1.1.2 denasdes nsdnsaa

3.1.1.3 Wwayulng (aglad, nsudov)

3,1.2 ansaifldlunisvaaas
3.1.2.1 2,2-diphenyl-1-picryhydrazyl
3.1.2.2 Absolute ethanol
3.1.2.3 0.1M Sodium hydroxide
3.1.2.4 Phenolphthalein
3.1.2.5 70% Ethanol
3.1.2.6 95% Ethanol
3.1.2.7 20% Sodium carbonate
3.1.2.8 Folin-ciocaltau reagent
3.1.2.9 Potassium metabisulfite

3.1.2.10 10% Propanol

3.1.3 \osilonazgunsnl
3.1.3.1 angUrumivunn 250, 500 wag 1,000 daddns
3.1.3.2 viaannanny
3.1.3.3 vInLiufeEg
3,1.3.4 ns18ui
3.1.3.5 pglisNueanages

3.1.3.6 Uim um 1,2,5,10 daddns



3.1.3.7
3.1.38

3.1.3.9
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Pusae

o aa

Jninesewn 50, 100, 500, 1000 fiadfng

ASEUBNAIY 100 ,500 fadans

3.1.3.10 vwdsuUsuIms 100 fiaddns

31311

3.1.3.12

3.1.3.13
3.1.3.14
3.1.3.15
3.1.3.16
3.1.3.17
3.1.3.18
31319
3.1.3.20
3.1.3.21
3.1.3.22
31323
3.1.3.24

3.1.3.25

3.1.3.26

3.1.3.27

3.1.3.28

3.1.3.29

Inawfy vutn 1200 faddns Ewsundnasuyw)
ir e == = ] at = or (3 d' d
VIUNITUIR 250 Ta8dns uasrinde (@ msundninsindony
ABLIYY)
= £
And
96-well plate
& 1 ol

PIAUFIL UG 30 FT
naonuAIR LAz
Tulpsthun aum 200 1000 lulasEng
DANAIERN LAYDIAALAUIAE
AUmaag
L 74
117U
OSIIRR
MW
YIALUINAY

Y Q.J .OI s o 1 3 d “
wiseatsthmiln 4 sumids §u TE214S B¥e Sartorius

) s = 2 & = v
wIerinSinnuemtmsuaasayla (Refractometer)
1 4 ir
fuN-1c 8o ATAGO

d s 1 1
wisarinarulunsn-fag (pH meter) Su CH 8603
Ry
gve Mettler-Toledo

2/ 4:' . L] r-"
wiioflednle (autoclave) §u HV-25/50/85/110 %o BEC THAI

2 ' aaa . !
iwsessuuizeuululasiwan (Microplate reader) u FLUO

o 3

Star Omega g8 BMG LABTECH

wsesthunles (Centrifuge) Ju Z383K B4 HERMLE



31

3.1.3.30 Lﬂ?aﬁﬂmi@ﬂnﬁuma (Spectrophotometry) Ju genesis 10S
UV-Vis B8 Thermo scientific

3.1.331 1edecinAnd Ju MSEZ2188 v HunterLab

3.1.3.32 YANTENULUUAAATA Ju DOA-P730-BN 8 PALL

3.1.3.33 ieeaufalesunlangw (Gas chromatography) fu 121652 8%o

SHIMADZU
3.2 YunauIAEUILINY
3.2.1 mswifnreuyuianaglad nsiSou uazvad

3.2.1.1 st eainghiv
vhifwanulng 1WA nsedeuauus fungladandrahlFaron tudu
neladifutudng uasouliuseilgamgd 45-50 sspeaidee Wunan 1-2 34 wiewundnee
wis iuldgewanafnindrdiiu (4 ssrnwades) snu3Buos Ebrahimi Pure A wag Ebrahimi
pure M (2016) dwiunisn IWlumainsiausi

3.2.1.2 maweuidelunsminpeuy
Lm'%fauﬁ'aL‘T}Jaﬂaugm‘[ﬂa'lﬂumﬁﬂ InednuiasiSees  Jayabalan
(2008) heshamnduduiesay 0.4 Ingdwiindeysuins vedaedhwmuddluiiden Wy
wen 5wl thween hmadsesssutiemdududosay 7 lasiiinseuianes
nduihnUinang 1,000 feddnsaduraauasiciidy vwsiugaglaaansiadermsn
Wadenay 3 Tnethwiindeusines wasdhvinaeuyiiudesay 10 Tnevinas Jatinman
dhefhumusiiiumssnideudh duiisamgiteadunm 10 S

3.2.1.3 mywinAeuyrainyi ezlad hasNITIY

dhavenaunns 1500 Tedanseiliien 1thunsn vse Ruvidau
atiaag 15 n3u Gawvaz 1.0 Tasdmnindeusuins) vesredunuisddluduien e 5
wiuazudrisadunen 15 il Wsafnansansvdefimegey entuvuasionnaey
pen Whnhnadeusssurid 225 nfu (adududesas 15 Tagthmcneaeysuang) auls
axa1w wutldwinudnu3uins 1,200 faddns lngussydrunauainfianadournay 500
Tadans Wuswou 3 vn Wuidensuyy Tnslisderminiulumade 3.2.1.2 daw
veawm 50 daddns (roududuienas 10 TnsUsues) uasusiueaglaaarnifadormin
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wisluiade 3.2.1.2 15 n¥u Gevas 3 Tasimiindeusinms) Taurnwandefuraunedis
msshide Unitgumgiiveadung 25 Su awAtues Battikh uazany (2012)
nswinymdineeuyruadugansasosimn 5 4n UsEnaumie

- gamsneEedl 1 ABLYTIIINTI (15 n§)

- gan1sMAaedil 2 AewymantdNaunglad lndldSarduvaidentlag

Wiy 1:1 (7.5 n3N: 7.5 nd)

- *qﬂmivmamﬁ 3 meuynnarlas (15 niu)

- gansvAResdl 4 AewyrnTIRRaunTedey Tneldsasduvsrssie

nszduniiu 1:1 (7.5 03 : 7.5 nd)

- YANSVARBIT 5 ADLYTIINNSHIEY (15 n3%)

g Imaan 5 ga sl 3 dnfunan 25 Suilgaumgiites sndufy
Tretrevminuiueg 320 faddns Tuiuf 0 510 15 20 uag 25 Yu Tasuysusunns 20
findans dmsufinwniesiziniand Usnnasdseneufiuedniamunuazianssuntsindu
syyadasyrasfivihinvdinasuyw feduneuyniidadiusunaaeunmninma
Usganmdula Lﬁa@msaau%’waaQ’U%Tnﬂ°uaaﬂaug"uﬂuuﬁias‘qﬂﬂ'zswmaaa

= - a &
3.2.2 nMsanenisidasuudamianll Usinaansusenouilusanvianuanas
—_ K -9 d o 7
fanssun1sindvayyadaszvasentnmiinaaay ¥,
o s [ 5 W ool b W & o o
viinAauyyIanwe aeled uaznsz@oy AoFdeiu (Dussesnan 25 Yud
=y 74 1 o = =Y - ar A aQt -]
pnIved tuseg v mvinysuins 20 1a88n5 Tuufl 0 5 10 15 20 uae 25 4 ey

T u

) v o 4 & 1 o g o o
PAINUABZINSIAAEY Juivdeeimiuiiasey 5,000 seuraunil wWunan 10 wiil wie

s

WWawadiazduiovusen atuhdulaundinsgiandne sl
| v
3.2.2.1 menandunse-wa TegldieTod pH meter

Y
R
A

3.2.2.2 Uinavesudefazangldviaum (Total soluble solid) TaeldiAsas

Refractometer

3.2.2.3 U‘%mmﬂiﬂﬂxwmlugﬂn‘smas}%ﬁﬂ (AOAC., 2000)

wisnansazanelyfenlonsonledaududu 0.1 luadedns lnuwSau
ansararanasprulgu)iinuvaidedlalasaunnian KHP)  avwdudu 0.1 Tuaredns
dievhmslmsamanuiduduiiniuouvesasazasinasgiuladidlensenled  (NaOH)
NGRS CnaonVnaon = CiupVkup W8V 3 g1 nduthinedisUiums 5 faddas Fea
fuismnansuaulaeanleduiings 45 fadansturanarn aniuvenansazanefuodina
uAMutusosas 1 41 3 vien welndiu danlnnsatuansazansludolansentas
Tl uiinBuesvesarsazanslndelansanleddivilvansazaneietaendud

=

YUW (INF) ATUERS
U 5 LH

4
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CxVxMW. x100

Wnunsavnmalugunsnesdin (Fevas) = - —
1000 x Usumsvasasniesis

Tt € = ;widuduvesmsavaiennnsgiu NaoH (luasedns)
= VBuwsvssansaraneunasgu NaOH ldlumsiivsn
({iaddny)
MW. = maluanaveaninesdin dAwviniu 60.05 niu

3.2.2.4 MRS Usynauuadniaiun

MFATITinasUsEnauuednaun (Total phenolics content)
#7835 Folin-Ciocalteu Tnufnuuasisves Kumar wagaale (2008) wiidadsminainie
anpilns 0.1 §afEns newnduuiuns 6 Tadans lunasanaaes wifuansazans Folin-
Ciocalteu phenol reagent 0.5 dadans m‘savaﬂandLﬁaum%uaLumm'mL%’u%’u%’aaau 20
(20% NaZCO3) 1.5 1ad8ns wenlidniu ﬂﬁwimmammamamﬂauwmu 10 Nafans
wiRneluiisladiunan 30 undl m“l,ﬂfmmimﬂnauuawmmﬂfnﬂau 760 Wluluns Ay
LﬂiaﬂﬁLﬂﬂImﬂV\ﬁ,mmmﬂi Wmsnagsufetiees 3 91 dunavUSinamsUsenauiiuedn
Wanun Hadniusaiiadans) mnﬂﬁwmmg']umaqm'immg'mn'smLmaaﬂwummwmu
Tugae 0.1, 0.2, 0.4, 0.6, 0.8 way 1.0 JadnSudodadans LLamwaL*TJumLaﬁﬂugﬂﬁaan%’m
guyansaunadnsaaisana 1 Jaddns (mg eAE/mL sample) AulnuSunaesussnauilue
ﬁnsamaﬁa’lugﬂﬁaﬁn%’mm gallic acid equivalent (gAE) maansarin 1 Haddns AuIm
Winafiuedniaundiaunisansysenaufiuodnimmnun

(ladnIuauyavesniaunaiindeladans) = [(A760-B)/M] * D

lay AT60  fip AmisganauLasinamEIAdY 760 wiluiung
B Ao YARALNY Y YoINTINIATFIUNSALNSAN
M fe menuduvsanslinasgunsaLnadn
D AD ANNTSIADINYBIRBE

3.2.2.5 mslnseifanssunsindueyyadaseaieis DPPH (Blois,, 1958)
Wwhegatiums 100 llasiing wwaufuansasats DPPH A7y
it 0.2 fiadluansfiazansluienuea 100 lulasing Yuasfigumgivendunm 30 uril
uazian1sanasueseyyadass DPPH fiawgwieay 517 wiluams vinisduangudluns
fudafasereentindumuauns sl

nanssumMsAnduauLadass(3ouas) = (A control~ A samgte) 7 A control] % 100

! t a w oy da
Tawi A sample L"ﬂumms@mnauLtawaamamwmemia:ﬁma DPPH
Apank  JUAMIRANAULARIRIBENAzIINSEY
£ A =
A contiol tUUAIMSgANAULAWDNENLBATI AN SAva1s DPPH
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Jamfensalunsindueyyadassmidninnishusseiedwdnnsiimn 3
$1 udvnAnady
3.2.2.6 miadeuRu W UsEavdudasieds 9 Point Hedonic Scate

YIABNYINTOWRENTEAUNTEY Whatman Lues 1 wdafy
Tnunadosiuailudalid (KMS) Sevay 0.02 Teedminseusums Lwamwm}aumsﬁu‘m
niin mnuummwunusﬁmmwmma‘[.mamumsmﬂmsau Unrwaniiald 24 Falus iy
vmesoumeUssamdnia Taeldnisvaasumurauingds 9 Point Hedonic Scale 14
nagouduiiliiuntsilindusiuiy 25 Au

ﬂmLaaﬂqmmwuﬂﬂaugmmnfz‘mm'ﬁmamﬁgﬁ 5 gansvinaad Lag
ﬁmsmfmﬂ‘ﬁﬂwﬁﬂﬁﬁqm‘émséﬁuawaﬁaizqq uAURAuaNTAN1IATLAaENITNAZEUN
Ussamduda Worhuldlunisudandnsusivmsinlunmsanuidasely

3.2.3 Anvpuantivesndniusinenyildaidontd
thasuywiiflgrslunisdueyyedassgauazduslnasoususniian infine
ANAWLATIAMATMVIINMENTI LagauMIUssavdude Wisuifouiurvinaey
YYIMNINITAN

3.2.3.1 auawmaall
1. Usinauwssudafiazaneld dae Refractometer
2. adunsa-ane Meledosiaiiey
3. Vsinaunsemovialugunsaegifin demslnmsadae3s (AOAC., 2005)
4. USinuueansesd sewniewialasuiliansiw (GC)
5. Ysnostuednuazgvditueyyadasylne s DPPH
6. Uninadameslasanledfvdolundnie
7. Usinarewdulusdnaimm

3232 AATHNINNIBATH
' v P v a d v
1. A8 lusyuy CIE L* a* b* drewn$eiind 8vo HunterlLab

3.2.3.3 AN neUsEamENds
WIPONYYIINTOIMENTEATENTEY Whatman Was 1 fulnuwnadeiuaily

ar 2/ %’ L ) = =~ Q ar o 1 A:Fi'
Falwi (KMS) Fovar 0.05 TasmdnAsu3ums(500 Ay dwnminussymefeitelay

1
2

Wumsamiieu Uarwaadield 24 49lue dhumegeunsUssamduda Tneldnsveaeu
AUTBURETS 9 Point Hedonic Scale Miwnaaudailairiumstindusuau 25 ey
gslumsliasieidsnan dvmlnmensenduganiuau

3.2.3.4 ANAWNIAULAUNTE

=

1. AAOUNISIITYTBNdaRuaTLUATLSY
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3.2.4 NFAATIEINNETA
TunsveaemsununIAaaskUUgNaNYsel  (Completely  Randomized
Design, CRD) 9113u 3 91 Aiasievimanunlsusiu (ANOVA) wasiiRsneiAinnuLmneig
' P ] o w 4 & v i
IR AR TEWINYANIRaRITEiuAIBaliuforas 95 (p < 0.05) Tukey Pairwise
Comparisons agldlusunsaveadia lunsiiasedeys
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NANTTABUAN1TaAUTIENE
4.1 nsAnwqueanTanuaiivaspanyrnazlad nsulsu uasuidisendng

NSEUIUNITNIN
4.1.1 Ao
mnmwmnﬂauum 1 5 ganmmaans s YAMSVIARDIT 1 ABNYYIIINY)

s gamnaaeedl 2 ﬂauwfmnmmwamv‘lmamwmu 1:1 ganseaedil 3 PRI

nelnd mmmiwmaaw 4 Aoy mINTIMHANNSEEEY Sherda 1 1 qANTMARDl 5 AOY
yrnnssioy [uszesina 25 Tu \usethayng 5 Su e Tufl 0, 5, 10, 15, 20 wag 25
wuhlevuesronyIIsazednazlidananaenszarnaIn1smsin wanidsmsed 4.1 uay
UM 4.1 sziuliinfiensuduresronym e oy IR AL s uRa
silnazfiainfiAssiueglugas 3.14 £ 0,01 fla 4.24 + 0.03 Wesvegnamadnifutudid
Lawaaﬂauummiau‘uﬁmvammadwaﬁﬁ’aﬁwﬁ"mmaaﬁﬁﬁivﬁum'}m%aﬁu%aaa ¢ 95
TaglameAnuyIINNIHEEY TuSugevhomasniswin (25 5u) Tdarasigamiiu 223 £001
mmummﬂ’lusuwmﬂ'ivmumsmnunimaumé’l,uﬂauumquawummvavL':m'[.umi
wiln Fedenndosfusuifeves Sreeramula unsan (2000) ﬂﬂ‘ls}'lf]wﬁEIU‘ENﬂ"l‘iLiliﬂJu?Jaﬂ
aursdvnaeLym wuhAievanasetedelias 990 4.0 §1 2.0 lusswirensmtn
5197t 4.1 Afilasnsuyraned arlad nssiou wiinilaaumgiivies tuszesiaan

25 Y
Jegyan unIA-A"4
nawdn (Ju) YANITNARDY
1.6 2. 9IFNaAy 3.0¢las 4.9 INEY 5.15¢198v
azlas Asuldyu
0 4.07°+0.08 | 423 +005| 4241003 | 3434001 (314%+ 0,01
5 378+ 002 | 377°:£002| 3722+005| 3.01°+0.02 | 277+ 0.01
10 3.62% +0.05| 3577+ 001 335°+003] 281°+0.01|258%+ 001
15 339%+ 004 | 3.40°+001| 3.06°+003| 268 +000|241%+ 001
20 320°+ 005 | 3.22°+001| 2.80°+003| 2504001 {2254 001
25 311°+004 | 3144002 | 2782+ 004 | 2434002 223%+ 001
VB

1 =l J A £ A a9 g
- ANNWLBY LLﬂﬂﬂ’Lu‘iﬂﬂqLQﬂEl  ANMUBILUUNINTEIU INTVIAABY 3 91

Q s = a

a
- abad manmmmﬂm'wﬂuluumuau a3 Srnnuanaed uidedAymneaia Assiu
anudeiufovas 95
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5.00

4.00

3.00 —— 7161
5 Y Rl RET FALE)
=
2.00 o iG]
5 g
= Y51+ TR
1.00 —H117217¢/1
0.00
0 5 0 15 20 75 30

LIPS HIR (1)

o < - o o a8 i
JUM 4.1 nsivdguidasiitarvesnpayuaned axlas uavnssdousrming

nsyurUMTMITNTual 25 3u

4.1.2 Usinamead wlvasiazanely
nmIwinAenyINgIe. aglad AsvlaEy WU ADLYYININYIA
pgla nssiiuy ﬁﬂ%mmﬂuaaLL%qﬁgwum'ir’iasawiﬁféuﬁumaammﬁﬂag”lmha 14.43 + 0.25 fia
19.13 + 012 edAuind wavndulSinamewdwimtinfiasadldiunltianaasay
Lﬁuﬁu“lusw:qmﬁnmadmwﬁﬂag"lmm 13.20 £ 0.00 £14°19:93 + 0.12 83MUINT UaARQ
M31971 4.2 uay UM 4.2 Jeudim wasmals (2562) 578971u3 n'lsLUé"auﬁﬂmanQTﬂa‘lﬁLfJu
weansedaneldanniviivsieneentian  Taer1uitues Embden-Meyerhof-Parnas

Pathway Wu11 USunavesudaianuaiazaneldazanas
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= a < o < v o 1% 1 o
191499 4.2 Usmmwammmmmwaxmalmmaaﬂaug‘mmnmm ﬁ!&a‘lﬂ'ﬁ NITLALU WUNW

gungiivies uszeziian 25 Ju

SEeLLIAN USunasweadaiavuaiiazanels (earmusng)
nsun () YANITNIAADY
197611 2. B1AHEY X GH 4.9 e 5.N5¢38U
neles ASELRYU
0 15.20°+ 0.20 | 19.13% + 0.12 14.97° + 0.06 16.53° + 0.06 14.&3d +0.25
5 15.00° + 0.00 | 19.00% + 0.17 14.87° + 0.15 15.20b + 020 | 13.07° 012
10 15.27° + 0.23 | 19.53° +0.12 | 1507+ 006 | 14.87°+0.12 | 12379 + 0.15
15 1523° £ 0.15 | 19.40* + 035 | 1517°+ 021 | 14.43°+ 006 | 12.33% + 0.12
20 15.13% + 0.06 | 20.00° + 0.00 15.67° +0.12 15.00° + 0.00 | 13.00¢ + 0.00
25 15.50°4 0.56 [~19.93*+0.12/]15.70° + 0.27+/ *.15.10° + 0.10 | 13.20° + 0.00
VAN
| a £ 5 aal W ' & oA °
- MBIl L fiazansla wanalugudade = ANUBUULNINTFIU YIIN15VAaDa
3 9
LY A 1 s 1 -l 1 () =l s -] o/ - e, d s
- 30cd g SnwsnuanaenululIueu wansin daynwnneinediidedAgnisein Nseau
AR UTREAY 95
30
—— T

(DIMIUITNY)

Usmnaeavannivaiazanld

10

JUR 4.2 m3Lla

10 15

20 25

FLAIIAINITHIN (TU)

—— 5N+ AT

nzleg

TIRT+NTELRLIL

—H 11711

30

} a I CO - a
9’!31{'13 Ay NTELRYU SEuINNsEUIUNSrUNUUNaT 25 U

EJuLLUmﬂ%mmwaqLL%aﬁwmﬂ*?iasmalﬁmaaﬂamw’mﬂmm“w
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4.1.3 YSuansasiavue (lugUnsnozdin)

Pnmanihasuymangsh aglaf wagnseidou wud Usmmnmmwm’tmﬂ
ﬂ-imawmn‘uaaﬂauum‘luumammn’rsmaamwmumaamva gaammsin - Seduwudiuaai
Lavianas ‘Lumqmﬂwmmsvmnﬂ'smmnwmwmag‘tumwaaaz 0.06 + 0.00 fi1 0.13 +
0.01 Uinansmiamundiufunngantmeaes Tneawnzgamsnasesil 5 Fldnsedoumin
DENLAEN ﬁﬂ%mmnsmﬁwmaqn'ﬂwwnﬁmaaqé"uf} Tnpilariovaz 3. 77 + 0.03 Tutud 25
maqmivmn iaaaammwmmswmaaw 4 A9 ADNYTININTIAWAUNTY Reu fewas 231 +
0.15 mm‘uaqmmnmmauumnmﬂunsmaq L:Jau'm*munﬂauumwﬂwﬂaumnwlmmnmi
vmﬂﬂ's.,Lmawmmﬂuﬂmaamulﬂma Ferenadaaturudavesiuiuda (2551) s1Bauin
ﬂ'iuL'i]EJULLﬂ\“f&JﬂiﬂE]UWiEJ‘Wa’]EJ‘UUﬂ WU ascorbic acid, citric acid, malic acid wag tartaric
acid Bansadanadndaalilvinsiouiisansden

Wodinsesinieadi wud AesyINTedEUiUTun I anungeaalutui 25

' ! L% oo ol = o 2 =} < !
wsildunnsefumsadidafuinunsaluiun - 20 wasfiswTeuifieuluusdazaanimaans
' g = e elj 1 P P =
WU ABNYIIINNTEIYUNUIUIINIARIVLALANA NN NETANUYANISARDIDUY T

& - & as v = = P v_ow
NIAVNVLATSLHNTUANTLEEIANITUN LEAIPNMITNA 4.3Uax JUN 4.3 Fsdenndainy
= oas r_\{ <f @ ar
AT8189 Chakravorty wavmmg (2016) Balafnwinisuinpeuysiluszeziainisnin 21

o ! = = o a o o A:f
U nunlsnInEdfnaniunusreza eI mEnuasganluTun 21

= 0‘5 oy a v g N |
A5 4.3 Fananseisan (ugiiensaesAan) vewmeuymmngi avles uaense@ou wiini

aawgivies Wuseeenm 25 Tu

USunaunsaviavua((oeas)

FLyELIAN
ATHIN (il“u) ‘Qﬂﬂ']'ﬂﬂﬂﬁ?]\'i
1.6 2 BIWEY 3 azlas 4 W Es 5.n5uR8Y
azlns SR ey
0 0.06° £0.00 | 007°+00t| 005%+001( 013*+001| 0.11°+00t
> 0.12°+ 001 | 0.23°£001| 012°2001| 065 :008| 078 +0.18
10 0.24% + 0.02 | 0.41°+ 001 | 035 £ 003 | 1.94°+0.12 | 209° + 001
15 0.44% £ 0.04 | 065 £001| 073002 | 231°+0.16| 3.06° +0.07
2 0.71°+£004 | 095°+004 | 1222007 221°+0.15| 3577 005
25 0.90°+0.06 | 1119+ 001 | 142°£010| 231°+005| 3.77% 003
MQJ'IEIWIGI

- Fl‘TL]iZLI']ﬂJ‘ll@QLL‘UQV]\?WSJﬂWﬁ”ﬁ’!EJbLﬂ LLaWQIUiUﬂWLQﬁU = ﬂ']LUENL‘U‘I.JLIW]iﬁWU YINAINAaY
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4.1.4 ViinuansUsgnauiiuadniovun
PnNsvinAeNyY 1IN fglaT uAYNIHIBY WU YSnaiansUseney
Tuedinvesrouyuinnm aeled avnssdou azdisiuniszeznainismin [GEGELIT
NnvITaNNsHaguSasd I 1:1 (gnnsvinassd 4) 'lﬁﬂ%mmmwisnauﬂuaﬁnﬁy'wmqq
nIngAnsTAAeduY TAWiU 94841 + 139 - 1046.90 + 139 1094.02 + 1.39 1099.60
+ 0.00 1100.00 + 0.80 uag 1113.90 +0.80-ppm 1U3ufl 0 5 10 15 20 uaz 25 AU
LARIRINTIT 4.4 wae gﬂ*ﬁ 0.4 Famonpdostuuideves Malbasa  uavey (2004)
1891uI a1sUsEneuuedniiivduiiinainans quercetin Fuduansusenauiluednii
Vimnigaveaadashvmminatnas wazudEueanIgaun (2551) MBIl nssideuLas
fiansuoulvleenilu (anthocyaninlutimaigs savisdingsng ueaieu veaneda uunidey
wan uasiniudlothuduaznssteunineniy  hlruSinuasuseneufiueansiavun

UVBIABNYYUANTY
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o = a a & o o 2 o o
M99 4.4 ﬂiﬂ]"lmﬁqiﬂ'ﬁ'gﬂanuaaﬂﬂﬂﬁﬁiﬁ“ﬂa\ﬂﬂaﬂﬂﬂlﬂqﬂqfﬂﬂﬂq mﬂ.ﬂi BREATELREU WHNN

gaumiivie 1 usseziian 25 Yu

TEULIAN YSunaansusenauiluadn (ppm)
nIvan YANTVIARDY
ei") 19791 2. 91waunyles 3.0¢lps 496 pA3 5.n5%88U
NLAIBY
0 598.02° + 0.80 810.66° + 0.80 94.92° + 0.69 948.41% + 1.39 205.17° + 0.69
5 733.46" + 1.39 856.89° + 1.39 99.32° + 0.40 | 1046.87% + 1.39 205.63° + 1.06
10 829.15° + 1.39 985.39° + 0.80 104.62% + 0.69 | 1094.02* + 1.39 229.44° + 0.69
15 870.29° + 0.80 1024.22° + 0.80 123.58° + 0.40 | 1100.00% + 0.00 245.39° + 0.69
20 940.09° + 1.39 | 1030,69° % 0.80 | 126:80°+.0.00 | 1100.03° + 0.80 | 25232 + 0.69
25 949.80°+ 139°| 104502 +'0.80 |/ 143.46° + 0.69-| 1113.90° + 0.80 | 279.60° + 0.40
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4.1.5 mylaseifanssunsindueyyadasyies DPPH

MM svinAeNyIInYen aylag LLﬁ:ﬁﬂi“’L%El‘U e 25 Fu wuh Ty
sewienszuaumsudneeuyeonyd agled waensudeu unﬂﬂisumsﬂﬂwaumaasv
meuamanmﬁﬂu‘m 5-10 $u Inewuir eeuymanydHainsudsusaan 1:1 (4
nsvaaadil 4) fifanTsunmaandveyyadaseSouay 98.52 + 0.40 Tuui 10 waﬂmwmmqa
nganisvaaesduy  Wlestpzna iy FAansTuNsAnTusyyaBasingy
dnlioy Sugmineveamswii (25 $u) wuth eesymaNTIHANNSHSEUSAT I 1:1 (4
nsvaaesl 4) fidfienssumsdnduoyyadaszgeaniosas 9953 + 017 sesawiiunoy
ywnmdnaunzladnsidin 1:1 (gamsvaasadl 2) demaenssunsfndveyyadase fou
8 96.58 & 0.32 sovanTunsuyrany s (gamsmeasdl 1) TanAenssumsindusyya
ey Jouny 95.74 4 0.19 iaqaqmlffj'uﬂauu;mmﬂﬂm%au (qum'i'vmaaﬂﬁ 5) uag ARLYY
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15 15,235 1 0.15 19,405 £ 035 | 1517¥% 4 0.21 16.43' + 0.06 | 1233+ 0.12
20 15.135" + 0.06 20.00" + 0.00 15675 + 0.12 15.00%" + 0.00 | 13.00' + 0.00
25 15.50° + 0.56 19,93 1 0.12 15705+ 027 | 1510° £ 0.10 | 13.20' + 0.00
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AT¥IN YANTHARDS
() 1.9 2aenaunslad 3.avlad 4. A HE 517858
nseLI8v
0 598.02° + 0.80 810.66™ + 0.80 94.92° + 0.69 948.41" + 1.39 | 205.17" + 0.69
5 733.46" + 1.39 856.89" + 1.39 9932" + 040 | 104690% + 1.39 | 205.63" £ 1.06
10 829.15" + 1.39 98539% + 0.80 | 104.63° + 0.69 | 1094.02°+1.39 | 229.44° 1 0,69
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inrwideyavwaitlasnisinaununtimaassuuvgy (Completely Randomized
Design; CRD) Tael4Tusunsu Minitab Tnediasigrinauudsusau (Analysis of Variance)
sazREUTBURATIUANAeAaE1esERE Tukey Pairwise Comparison MsgsfuAa:
Wahudesas 95 (P<0.05)

4.1 nsAnwguaniintueiivesranywiatnaglad nszideu uazyidl
FEWINANTEUIUNTIVIN

= w o

Wioy Ui 0

One-way ANOVA: pH versus gf7

Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level o =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 51,2345

Analysis of Variance

Source DF  AdjSS  AdjMS F-Value P-Value

gns 4 3.04823 0.762057  411.18 0.000
Error 10 0.01853 0.001853

Total 14 3.06676
Model Summary

S R-sq R-sglad)) R-sqlpred)

0.0430504 99.40%  99.15% 98.64%

Means
§as N Mean StDev 95% (I
ABNYTIVINGIAY 3 40733 0.0751 (4.0180, 4.1287)

AouymRNIRNENnEleS 5 42067 00503 (4.1713, £4.2820)



asuyn9nazlas 3 42433  0.0306 {4.1880, 4.2987)
RBUYTININTWINAUNTERNY 3 2 43333 (,01155 (3.37795, 3.48871)

ABNYYIIINATELIEY 3 3.14333 0.00577 (3.08795, 3.19871)

Pooled StDev = 0.0430504

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

g N Mean Grouping

Aouyranaglad 3 4.2433 a

pouyrwIneIEnglal 3 42267 a

ﬂaug’mmn"mﬁw 3 4.0733 b
ﬂauu‘,mmn‘mﬁwamnisﬁau 3 343333 c
ﬂaug’mmnmm%w 3 3.14333 d

Means that do not share a letter are significantly different.

= ]
WYy UN 5

One-way ANOVA: pH versus g§aT
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =005
Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

4ns 5 1,2,3,4,5

Analysis of Variance

Source DF  AdjSS  AdjMS F-Value P-Value

g4ng 4 283657 0.709143 1032.73 0.000
Error 10 0.00687 0.000687

77



Total 14 2.84344

Model Summary

S R-sq R-sqlad)) R-sqlpred)

0.0262043 99.76%  99.66% 99.46%

Means
gas N Mean StDev 95% ClI
ABUYTIIINEIAN 3 37833 0.0208 (3.7496, 3.8170)

AouyTNYWNENAElAS 3 37723 0008 (3.7396, 3.8070)
rauyrnaglag 3 37267 0.0462  (3.6930, 3.7604)
ADUYTIINTANANNTELBY. 3 30100  0.0173  (2.9763, 3.0437)

ABUYTININATELIUY 3 276667 0.01155 (2.73296, 2.80038)

Pooled StDev = 0.0262043

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N  Mean Grouping

ﬂ@&li&‘ﬁ"lﬂ']ﬂ‘ﬁ’lﬂ’] 3 37833 a

ARLUTIINY IR INENRELAS 3 37733 3

ABNYTIRINAEAS SN o
ADUYYITINUIAWANNTEAOY - 5 35100 .
RONYTIAINNTLIRLY e .

Means that do not share a letter are significantly different.

Way A 10

One-way ANOVA: pH versus gnd
Method

Null hypothesis All means are equal

Alternative hypothesis Not all means are equal
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Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5 1,2,34,5

Analysis of Variance

Source DF AdjSS  AdjMS F-Value P-Value

gns 4 263503 0.658757 816.64 0.000
Error 10 0.00807 0.000807

Total 14 2.64309
Model Summary

S R-sq R-sqlad)) R-sqpred)

0.0284019 99.69%  99.57% 89.31%

Means
gne N Mean StDev 95% Cl
ABUYTIIINTIAN 3 36233 0.0551 (3.5868, 3.6599)

AENYTIINYINELAELAS 3 357333 0.00577 (3.53680, 3.60987)
AeNyANTlA3 3 33500 0.0300 (3.3135, 3.3865)
AONYPIINUIANEUNTIIEY 3 581333 0.00577 (2.77680, 2.84987)

ABNYTITINNTUIGY 3 257667 0.00577 (2.54013, 2.61320)

Pooled 5tDev = 0.0284019

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

k] N  Mean Grouping

ABHYTIINGIN 3 36233 a

ﬂauw’mﬂmmmﬁumﬂﬂs 3 357333

pauyr1aInmyiag 3 33500 b



ABNYTINYIINANNTEIRANY 53 581333 c

ABNYYIANNTELTLY 3 257667 d

Means that do not share a letter are significantly different.

= o o
WY U 15

One-way ANOVA: pH versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Sienificance level a = 0.05

Equal variances were assurmned for the analysis.

Factor Information

Factor Levels Values

74919 S5l Ao D

Analysis of Variance

Source. DF AdjSS  AdjMS F-Value P-Value

gas 4 229529 0573823 1024.68 0.000
Error 10  0.00560 0.000560

Total 14 230089
Model Summary

S R-sq R-sqlad)) R-sglpred)

0.0236643 99.76%  99.66% 99.45%

Means
gnas N Mean  SiDev 95% Cl
ADNYTTRINYIAN 3 33867 00404 (3.3562, 3.4171)

AaNYTINY IR NELNElAS 3 340333 0.00577 (3.37289, 3.43378)

Aouywnalnd 3 30567 0.0321 (3.0262, 3.0871)

ﬂauuummﬂmﬁwauﬂﬁzﬁau 3 2.680 0.000 (2650 2.710)



81

ABUYYIINNTELIYY 3 241000 0.01000 (2.37956, 2.44044)

Pooled StDev = 0.0236643

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping

PauyrIRINARENRElAS 3 3.40333 a
ABIYTIIINYIAN 3 33867 a

Apsyvannelad 3 3.0567 b

o g
ADNYTIINTINHENNTSLILY & 2680

pEAYIIIINNTIRU 3 2.41000 d
Means that do not share a letter are significantly different.

w o
Way U 20

One-way ANOVA: pH versus g9
Method

Null hypothesis All means are equal
Altemative hypothesis  Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,34,5
Analysis of Variance

Source DF  AdjSS  AdjMS F-Value P-Value

k] 4 216991 0542477 707.58 0.000
Error 10 0.00767 0.000767

Total 14 217757
Model Summary

S R-sq R-sqglad)) R-sglpred)




0.0276887 99.65%  99.51% 99.21%

Means
gns N Mean StDev 959% Ci
ABUYYININTYINN 3 31967 0.0473  (3.1610, 3.2323)

ABNYYIINTIANANAELAS 3 3.22333 0.01155 (3.18771, 3.25895)
awynnzlad 3 28000 0.0346 (2.7644, 2.8356)
PENYTWINTWNANATENOY 3 550333 001155 (2.46771, 2.53895)

ABNYTITANTELIYY 3 225333 (001155 (2.21771, 2.28895)

Pooled StDev = 0.0276887

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gnq N Mean Grouping

AauywnTINanzled 3 322333 a

ABNYYIANYIAN 3 31967 a
AoNyIINAElAg 3 28000 b
AONYTI N WENNTHABY 5 5 55333 s
ABNYIIAINNTLIRLY 3 995933 d

Means that do not share a letter are significantly different.

Aoy U 25

One-way ANOVA: pH versus ga3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a = 0.05

Equal variances were assumed for the analysis.

Factor Information
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Factor Levels Values

any 5 1,2, 34,5

Analysis of Variance

Source DF  AdjSS  AdjMS F-Value P-Value

GLE] 4 197131 0.492827 564.31 0.000
Error 10 0.00873 0.000873
Total 14 1.98004

Model Summary

S R-sq R-sq(adj) R-sqlpred)

0.0295522 99.56%  99.38% 99.01%

Means
g N Mean StDev 95% Cl
ABNYTIRINYIAT 331100 0.0436 (3.0720, 3.1480)

AOUYYIINIAWELAzlAT 3 31433 0.0208 (3.1053, 3.1813)
AauyvIINAglag 3 27767 0.0404 (2.7387, 2.8147)
PONYTIRINTNHENNSYNEY ) '3 1121420011 10.01737(2:3920,.2.4680)

ABUYYININATELRNY 3223000 0.01000 (2.19198, 2.26802)

Pooled StDev = 0.0295522

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

GLE] N Mean Grouping

Aoy NI mEIRLlAs 3 31433 a

ADNYYDINYIAN 3 31100 a
AaNyYIIINaglag 3 27767 b
ADNYIIMUIRHALASHAEY 5 5 4300 c
ABLYVININNTLTLY 3 223000 d

Means that do not share a letter are significantly different
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One-way ANOVA: °Brix versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

HiGE, 5 1,23 4,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gms 4 42,7507 10.6877 433.28 0.000
Error 10 0.2467  0.0247

Total 14 429973
Model Summary

S R-sq R-sqladj) R-sqlpred)

0.157056 99.43%  99.20% 98.71%

Means
gns N Mean StDev 95% CI
RBNYEIINYTN 315200  0.200 (14.998, 15.402)

AENYYIINYIANENRElAT 3 19.1333 0.1155 (18.9313, 19.3354)
pavynnzlag 3 10.9667 00577 (14.7646, 15.1687)
POUYTIINYINWAUNTBRUY - 3 165333 0.0577 (16.3313, 16.7354)

ADNYTITINNTBLIYU 3 14433 0252 (14,231, 14.635)

Pooled StDev = 0.157056

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
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gng N Mean Grouping

ﬂﬂﬂJH‘ﬁ’lﬁ]']ﬂ‘U']ﬂ']NﬂHﬁa‘;Lﬂi 3 19.1333

a
AONYVIR NI IHANTYSEU 3 16.5333 b
ABNYYIINYIAN 3 15.200 c
monyrneglag 3 14.9667 c
ﬁamuummmﬂm%au 3 14433 d

Means that do not share a letter are significantly different.

7] o @ o o
U‘%quﬂaﬁlLﬁﬂﬁ’Qﬁuﬂﬂﬁzﬁ'\ﬂ‘lﬁ aUNn 5

One-way ANOVA: °Brix versus g%
Methed

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor information

Factor Levels Values

gns 51,2345

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

gns 4 566560 14.1640 6863.94 0.000
Error 10 0.2133 0.0213
Total 14 56.8693

Model Summary

S R-sq R-sqladj) R-sq(pred)

0.146059 99.62% 99.47% 99.16%
Means

Lk] N Mean StDev 95% Cl

ABNYTIIINYTAN 3 1500  0.00  (14.81, 15.19)



rasyndwaungle¥ 4 19.000 0.173 (18.812, 19.188)
reuyRInazlag 3 14.8667 0.1528 (14.6788, 15.0546)
PENYTNINTWNEINTZROU 5 15900 0200 (15.012, 15.388)

ABUYTIIINNTELAYY 3 13.0667 0.1155 (12.8788, 13.2546)

Pooled StDev = 0.146059

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gng N  Mean Grouping

AoLYIINIAIENRElAT 3 19.000 a

Aoy HENnsTEeY 3 15.200 b
AONYTIAINYSN $-%J,%,5.00 b
ANy INRE LAY 3 14.8667 b
ﬂauwﬂmnﬂimﬁmau 3 13.0667 C

Means that do not share a letter are significantly different.

) =l o
USuruvauteviavuanazaiele Jufl 10

One-way ANOVA: °Brix versus g3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5 1,2,34,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gms 4 80.0907 20.0227 93856 0.000
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Error 10 0.2133  0.0213

Total 14 80.3040
Model Summary

S R-sq R-sgladj) R-sqlpred)

0.146059 99.73%  99.63% 99.40%

Means
gns N Mean StDev 95% Cl
ABIYYTININTIAN 3 15267 0.231 (15.079, 15.455)

AayrInuseEagles 3 195333 0.1155 (19.3454, 19.7212)

AeuyvaInazlas 3 150667 0.0577 (14.8788, 15.2546)

ABNYYIINYIAHAUNTELIY

[EN]

14.8667 0.1155 (14.6788, 15.0546)

ADUYTININNTELYY 3 123667 0.1528 (12,1788, 12.5546)

Pooled StDev = 0.146059

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gng N Mean  Grouping

AoNyMAINImENRgla 3 19.5333 a

ABDLYTIINVIAT 3 15267 b
AauyvInaylas 3 15.0667 b ¢
ALY NYAWANNTHIYY 3 14.8667 .
F]BQJ‘IJ‘U'H]'IHMSL‘%EIU 3 12.3667 d

Means that do not share a letter are significantly different.

USunauvasudananuaiiazansld Jui 15

One-way ANOVA: °Brix versus gfs
Method

Null hypothesis All means are equal

Alternative hypothesis  Not all means are equal
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Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

Gk 5 1,23, 4,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gk 4 791507 19,7877 486.58 0.000
Error 10 0.4067  0.0407
Total 14 79.5573

Model Summary

S R-sq R-sqlad)) R-sqlpred)

0.201660 99.49%  99.28% 98.85%

Means
gns N Mean StDev 95% ClI
ABUYIIIINTIMN 3 15.2333 0.1528 (14.9739, 15.4928)

rouyrndwaNnEles 3 19400 0346 (19.141, 19.659)
AeuyvIaINaYlad 3 15167 0.208  (14.907, 15.426)
ADIYINNATINIHEUNTELY 3 144333 00577 (14.1739, 14.6928)

ABNYTIINNTBIREY 3 123333 0.1155 (12.0739, 12.5928)

Pooled StDev = 0.201660

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

g N Mean Grouping

ponywIInTImEnglef 3 19.400 a
ADLYTIINYIAN 3 15.2333 b

ABNYTINNAEiag 3 15167 b
ABUYTINWIAHANNSHREY 5 144333



ABLYTITINNTEIAYY 3 12.3333 d

Means that do not share a letter are significantly different.

= 5 c‘ [ 4'!
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One-way ANOVA: °Brix versus ga9
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =005
Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gos 5 1,2345

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gms 4 797227 19.9307 5979.20 0.000
Error 10 0.0333  0.0033

Total 14 79.7560
Model Summary

S R-sq R-sgfadj) R-sqlpred)

0.0577350 99.96%  99.94% 99.91%

Means
ALk N  Mean StDev 95% Cl
ABNYTIRINTYIAN 3 151333 0.0577 (15.0591, 15.2076)

PaayrNdwENRzleS 3 o000 000 (19.93, 20.07)

AewyvIaInAyled 3 156667 0.1155 (15.5924, 15.7409)

ﬂauwwmﬂmﬁﬂmaunizt.%au 3 15.00 0.00 (14.93. 15.07)

ABAYTNTNNTEIEY 3 1300  0.00  (12.93, 13.07)
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Pooled StDev = 0.0577350

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

ga3 N  Mean Grouping

AouymR NI maNnglad 3 2000 a

AeuyvInnglaf 3 15.6667 b
ABNYYIAINTYIMN 3 15.1333 c
ADLYTIINYWIMANNTHAGY 5 15.00 c
ﬂaug%ﬁﬂ’lﬂﬂ‘iswﬁm 3 13.00 d

Means that do not share a letter are significantly different.

o e ¥ o 2 o of
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One-way ANOVA: °Brix versus ges
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

g3 5 1,25345

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

G 4 731907 18.2977 226.83 0.000
Error 10 0.8067 0.0807

Total 14 73,9973
Model Summary

S R-sq R-sqgladj) R-sglpred)

0.284019 98.91%  98.47% 97.55%



Means
gns N Mean StDev 95% (I
ABUYYIINYIN 3 15500 0.557 (15.135, 15.865)

LT LR EHE R EH

(W3]

19.9333 0.1155 (19.5680, 20.2987)
Aeuy I Inazlas 3 15700 0.265 (15.335, 16.065)
ABNYIINUWINANNTIREY 3 151000 0.1000 (14.7346, 15.4654)

ABUYTIIINATELILY 3 1320 000  (12.83, 13.57)

Pooled StDev = 0.284019

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping

ARy N WENRElAS 3 199333 g

ANy INeLlas 3 15.700 b
ABLYYINNT N 3 15.500 b
ABUYTIRINTITWEINTENEY 5 15 1000 b
ABNYTIINNTHI LU 3 130 A

Means that do not share a letter are significantly different.

Viinunsansuallusunseaz@din) - Juil 0

One-way ANOVA: Total acidity versus gnfy
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 51,2,34,5
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Analysis of Variance

Source DF AdjSS  AdjMS F-Value P-Value

gns 4 0.014667 0.003667 137.50  0.000
Error 10 0.000267 0.000027
Total 14 0.014933
Model Summary

S R-sq R-sqladj) R-sqipred)
0.0051640 98.21% 97.50%  95.98%
Means
6Lk N Mean StDev 95% ClI
ABLYYININYIAT 3 0.06000 0.00000 (0.05336, 0.06664)
nosymasnlal 5 607335 000577 (0.06669, 0.07998)
pawyrInazlas 3 0.05333 0.00577 (0.04669, 0.05998)
PRMIIIRAINTASOY 3 013353 0,00577 (0.12669, 0.13998)
ﬂ@“‘%’”’mﬂﬂmgw 3 0.11333 0.00577 (0.10669, 0.11998)

Pooled StDev = 0.005163%98

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gne N  Mean Grouping
ABLYYIIINTIHALNIHTEU 3 013333 3
ADNYIIAINNTETEY 3 011333 b
mauymanwwanazlad 3 007333 c
ABNYYIAINY AN 3 0.06000 c d
AENYIINeLIAT 3 0.05333 d

Means that do not share a letter are significantly different.
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Yinunsansua(lugunsnazdin) - Jufl 5

One-way ANOVA: Total acidity versus ga5s
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

any 5 1,2,34,5
Analysis of Variance

Source DF  AdjSS  AdjMS F-Value P-Value

ik 4 1.17489 0.293723 38.45 0.000
Error 10 0.07640 0.007640
Total 14 1.25129

Model Summary

S R-sq  R-sglad)) R-sglpred)

0.0874071 93.89%  91.45% 86.26%

Means
gns N Mean StDev 95% Cl
ABNYEIINYINT 3 0.11667 0.00577 (0.00422, 0.22911)

ronyrIInuEwEnslnY 5 50647 0.01155 (0.11422, 0.33911)
pouyTIRINAElAS 3 0.12333 0.01155 (0.01089, 0.23578)
ABNYIMRINTWNREUNIZNOY 3 06500  0.0794  (0.5376, 0.7624)

ABNYYIRINNTELIEY 3 0780 0178  (0.668,0.892)

Pooled StDev = 0.087407 1

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence



L] N  Mean Grouping

ABUYIINNTLIIEIY 3 0780 a

ABUYIMNVIAHANATEIAEY 3 0.6500 a

mauyvIneaaungled 3 0.22667 b
ABIYYIINaglAg 3 0.12333 b
ABLYYIINY I 3 011667 b

Means that do not share a letter are significantly different.

@t

Vunanseviavus (lugunsaeed@n - Sufl 10
One-way ANOVA: Total acidity versus ga3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

Gk 51,2345

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gns 4 10.2526 256315 812.84 0.000
Error 10  0.0315 0.00315

Total 14 10.2841
Model Summary

S R-sg R-sqladj) R-sqlpred)

0.0561545 9969%  99.57% 99.31%
Means

GlZk] N Mean StDev 95% Cl
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ABNYTIFINTYINT 3 0.23667 0.01528 (0.16443, 0.30890)

AeNyTINIANENnglas 3 0.41333 0.00577 (0.34110, 0.48557)

Aeuyranazled 3 03533 0.0306 (0.2811, 0.4256)

ABIYININTINANNTIROY 3 19367 01206  (1.8644, 2.0089)

ABNYTIINNTLIYY 3 209333 0.00577 (2.02110, 2.16557)

Pooled StDev = 0.0561545

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

g N  Mean ~ Grouping
ADNYTINATERY 3 209333 a
ABNYMIINT I WANNTYIRBY 3 1.9367 b

AauyvInssaunslad 3 0.41333
ARUYTIINALlAS 3 03533

ABLYYIAINYIA 3 0.23667

C
¢ d
d

Means that do not share a letter are sienificantly different.

& - w o
Viununsansuaugunsnos@iin) - Juil 15

One-way ANOVA: Total acidity versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns > 11,2345

Analysis of Variance



Source DF  AdjSS AdjMS F-Value

P-value

ans 4 16.5120 4.12799 640.33

Error 10 0.0645 0.00645

Total 14 16.5764
Model Summary

S R-sq R-sglad)) R-sqipred)

0.000

0.0802911 99.61%  99.46% 99.12%

Means

§ns N Mean  StDev 95% !
ABYTRINYIAN 304400 0.0361 (03367, 0.5433)
nouymnmaNaslal 3 (o333 000577 (0.55005, 0.75662)
pouy1InaYlas 3 0.72667 0.01528 (0.62338, 0.82995)
AOLYYIINIFHANNTEAOY 5 23135 01626 (22100, 24166)
ﬂ@w’ff’l"‘l”'ﬂﬂm%w 3 30567 0.0651 (2.9534, 3.1600)

Pooled S5tDev = 0.080291 1

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

G N  Mean Grouping
ﬂﬂmgmmﬂnim%ﬂu 3 30567 a
AoNYIINT W HENNTESBY 3 23133 b
mauynaInaylag 3 0.72667 c
AouywInRaENnglad 3 0.65333 c d
ABLYYIAINTAN 3 0.4400 d

Means that do not share a letter are significantly different.

LA ]
Yinansaviamualugunsnazdin) - dufl 20

One-way ANOVA: Total acidity versus Gkl

Method
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Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 51,2345
Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gns 4 165945 4.14863  659.21 0.000
Error 10 0.0629 0.00629
Total 14 16.6574

Model Summary

S R-sq R-sqglad)) R-sq(pred)

0.0793305 99.62%  99.47% 99.15%

Means
gng N Mean StDev 95% Cl
ABUYTININYIAT 3 0.7100 0.0361 (0.6079, 0.8121)

AeuyIINYIHaNnz]AS 3 0.9500 0.0361 (0.8479, 1.0521)

Aeuyyanaylas 3 1.2167 0.0702 (t.1146, 1.3187)

ABLYYIIINYIAWANNTELTEU

(SN

22133 0.1457 (2.1113, 2.3154)

ABUYTIRINNTSLILY 3 35700 0.0520 (3.4679, 3.6721)

Pooled StDev = 0.0793305

Tukey Pairwise Cornparisons
Grouping Information Using the Tukey Method and 95% Confidence

Glzk] N Mean Grouping

ABNYTIAINNTELRLY 3 35700 a

ADUYINAINTIAWEUNTSAEY 3 22133 b
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ranywInInaglag 3 1.2167 c
Aoy wENaylaf 3 0.9500 d
ABNYYIINY N 3 0.7100 e

Means that do not share a letter are significantly different.

o & oo |
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One-way ANOVA: Total acidity versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance tevel o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5.1, 2,13,8,5
Analysis of Variance

Source DF ~ AdjSS AdjMS F-Value P-Value

g3 4 165816 4.14539 1261.28 0.000
Error 10 0.0329 (0.00329

Total 14 16.6144
Model Summary

S R-sq R-sglad)) R-sglpred)

0.0573295 99.80%  99.72% 99.55%

Means
k] N Mean StDev 95% ClI
RBAYTIINTIN 3 09000 0.0600 (0.8263, 0.9737)

aouymnuEwaNnElas 5 11333 01155 (1.03958, 1.18708)

AaNyTIINALlAS 3 14167 00981  (1.3429, 1.4904)



ABNYPINIATIINGRINIBINEOY 3 93067 00493 (22329, 2.3804)

ABLYTIIINNTBLIEY 3 37733 0.0252 (3.6996, 3.8471)

Pooled Sthev = 0.0573295

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping
ﬂaugmmnmmgﬂ‘u 3 37733 a
Aauymnanssdey 3 23067 b
AoUyra1naglaT 3 14167 c
AouymanINaNaglal 3 1.11333 d
ABLYTIAINYIA 30,9000 e

Means that do not share a letter are significantly different.

ot
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One-way ANOVA: @1susznauiluafin(ppm) versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level a = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ges 5 1,2,3 4,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

Gk 4 1659776 414944 497918.68 0.000
Error 10 8 1

Total 14 1659784
Model Summary
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S R-sq R-sglad)) R-sqlpred)

0.912884 100.00% 100.00%  100.00%

Means
Gk N Mean StDev 95% Cl
ABNYTIINTYIM 3 598.022 0.801 (596.847, 599.196)

ARNYYIINTIANELAYLAT

[SN]

810.660 0.801 (809.485, 811.834)

AaNyyMNazled 394924 0.693 (93.750, 96.099)

ABNYTININYHANNTUILY

w

948.412  1.387 (947.238, 949.586)

ABNYYINNNTELIELU 3 205.173  0.693 (203,998, 206.347)

Pooled StDev = 0.912884

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N  Mean Grouping

ABNYTIINYIAHEINTEIREY 3 948.412 a

paNyvIINYIARaLerlaY 3 810660 b

ADUYAINYIAN 3 598022 c
ﬂaugmmﬂnm%ﬂu 3 205173 d
Aouyvneslad 3 94924 e

Means that do not share a letter are sienificantly different.

o

2 [
Ysunasusenauluafnenys uhn 5

One-way ANOVA: d15Ussnauiiuadn(ppm) versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are eq'ual

Significance level a =0.05

Equal variances were assumed for the analysis.

Factor Information



Factor Levels Values

gns 5 1,2,3,4,5

Analysis of Variance

Source DF  AdjSS AdjMS

F-Value P-Value

e 4 2067112 516778 366432.15  0.000
Error 10 14 1
Total 14 2067126
Model Summary

S R-sq R-sqgladj) R-sqlpred)
1.18756 100.00% 100.00%  100.00%
Means
gne N Mean StDev 95% Cl
ABLYBIINY I 3 733.463 1387 (731.935, 734.990)
nesyvmIngimaasla¥ 5 gsgges 1387 (855358, 858.413)
AeNy IRzl 3 99.316 0400 (97.788, 100.844)
ABNYTINTWHANNTEABY 5 104687 130 (104535, 1048.40)
ﬂa“%‘”q%’]ﬂﬂiﬁl’%w 3 205635 1.059 (204.107, 207.163)

Pooled StDev = 1.18756

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gne N Mean Grouping
AoNyYIIINTRHANNTEEBY 3 104687 a
panymInImEnaslef 3 856.885 b
ADUYYIIINYIMN 3 733.463
ABUYYININNTHREY 3 205.635 d
Aauyvnazlad 3 99.316 e

Means that do not share a letter are significantly different.
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One-way ANOVA: d@15Useneuuséin(ppm) versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gas 5 1,2, 34,5

Analysis of Variance

Source DF ~ AdjSS AdjMS F-Value P-Value

gos 4 2448074 612019 561601.07 0.000
Error 10 11 1

Total 14 2448085

Model Summary

S R-sq R-sqglad)) R-sqglpred)

1.04392 100.00% 100.00%  100.00%

Means
gns N Mean StDev 95% Cl
ABNYUIITINTIAT 3 829.150 1.387 (827.807, 830.493)

AOUyYTIINYHANRE AT

()]

985.393 (0.801 (984.050, 986.736)

AoUYY19INmE AT 3 104632 0693 (103.289, 105.975)

ABLYYNAN NUIANANNT IR

W

1094.02  1.39 (1092.68, 1095.37)

ABNYTIRINNTSLILY 3 229.441 0.693 (228.098, 230.784)

Pooled StDev = 1.04392

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
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g N  Mean Grouping

ABNYTINNUIWHANNTEAEY 3 1094.02 a

PaNYIIINIAWANALlAT 3 985393 b

ABUYLIIINYIA 3 829.150 c
ALY INNTTEY 3 229.441 d
AevyrInaglas 3 104.632 e

Means that do not share a letter are significantly different.

o P w o
USuaaisusznauiuadnnanua U 15

One-way ANOVA: g15U5znauiuadn(ppm) versus ans
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,34,5
Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gas 4 2486852 621713 1616408.00 0.000
Error 10 4 0
Total 14 2486856

Model Summary

S R-sq R-sglad)) R-sqlpred)

0.620182 100.00% 100.00%  100.00%

Means

ga9 N  Mean StDev 95% ClI
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ABNYEIRINYIN 3 870.291 0.801 (869.493, 871.089)

resyrnusmaunglad 5 100400 ggo (1023.42, 1025.02)

AouyrIIINaElA3 3 123584 0.400 (122.787, 124.382)
AoNyTINTHELNTE U 3 1100 0 (1099, 1100)
ABNYWIINATEIYY 3 245389 0.693 (244.591, 246.187)

Pooled StDev = 0.620182

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N  Mean Grouping

ABNYT NI MALNTYISEY 3 1100 a

mouymNIINadaglay 3102422 b

ABUYYIINYIM 3 870.291 c
AoNYTIINNTHFEY 3 245389 d
AaNyYvIRINaglas 3 123584 e

Means that do not share a letter are significantly different.

[
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One-way ANOVA: @15Usenauiuadn(ppm) versus GLZE]
Method

Nutl hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level Q=005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5 1,23 45

Analysis of Variance
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Source DF  AdjSS AdjMS F-Value P-Value
4o 4 2566432 641608 870330.57  0.000
Error 10 7 1
Total 14 2566440
Model Summary

S R-sq R-sglad)) R-sqlpred)
0.858604 100.00% 100.00%  100.00%
Means
gns N Mean StDev 95% ClI
ABUYTIINYIAN 3 940.092 1.387 (938.987, 941.196)
ey IINmRANAZlAY 3 403060 080 (1029.59, 1031.80)
AONYT1INAZIAS 3 1268 0.0 (1257, 127.9)
ﬂa%‘“"mﬂ‘l‘“ﬁ"“ﬂ“mﬁﬁ'u 3 110003  0.80 (109893, 1101.14)
ﬂauw‘m"ﬂﬂmgw 3 252323 0693 (251.218, 253.427)

Pooled StDev = 0.858604

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gne N Mean Grouping
ABNYTIT n'ﬂm?'maunim%ﬂu 3 1100.03 a
AesyvINAauaglaf 3 1030.69 b
ABUYYIINY A 3 940.092 c
ADNYTIINNTELTLY 3 252323 d
Aaxymnaglag 3 1268 e
Means that do not share a letter are significantly different.

a ¥ =
Usuuansusznauiuadnnanun Jun 25

One-way ANOVA: 1sUssnauuadn(ppm) versus gns

Method
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Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

K] 5 1,2,34,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

Gl 4 2517081 629270 818028.02 0.000
Error 10 8 1

Total 14 2517089

Model Summary

S R-sq R-sglad)) R-sqglpred)

0.877070 100.00% 100.00%  100.00%

Means
Lk N Mean StDev 95% Cl
ABNYIIINYIWT 3 949799 1.387 (948.671, 950.927)

AeuYTIIINTIAAunYlAT 3 1045.02  0.80 (1043.90, 1046.15)

reuyanaglad 3 143461 0.693 (142.333, 144.590)

ABLYTIINTIANEUNTHUIIU

w

1113.90 0.80 (1112.77, 1115.03)

ABLYTIINNILLILY 3 279596 0.400 (278.468, 280.724)

Pooled StDev = 0.877070

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N  Mean Grouping

ABNYIIINVWWANNTHIBY 3 111390 a

mouywIIm e waNazlaf 3 104502 b



ABNYYIRINTIN 3 949.799 C
ABNYENANNNSHLTEY 3 279.59 d
AOLYY1IINeElAT 3 143.461 e

Means that do not share a letter are significantly different.

o Y, a o o of
AaNTsuN1sANIURYYABATEAIIS DPPH  Jull 0

One-way ANOVA: DPPH #i1ag191miin(%) versus gne
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5.1 B121815

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gn3 4 1008.30 252.074 1359.97 0.000
Error 10 1.85 0.185

Total 14 1010.15
Model Summary

S R-sq R-sqladj) R-sqlpred)

0.430527 99.82%  99.74% 99.59%

Means
gns N Mean StDev 95% Cl
ABUYTIAINYIAN 3 85540 0.380 (84.986, 86.094)

ABLYTIAINT IR WENST AT

LV

88.890 0.543 (88.336, 89.444)

AeuyNAzlag 3 69.393 0486 (68.839, 69.947)
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RBUYTIINWINNANNTZROY 3 95 797 0344 (92.173, 93.281)

ABNYTININNTBLIYY 3 79.090 0.364 (78.536, 79.644)

Pooled StDev = 0.430527

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gag N Mean Grouping

ABNYIINNIANANNTBAYY 3 92727 a

AouyIIntImNaNRglas 3 88890 b
ABLYTININYIAN 3 85.540 C
ﬂaugmmﬂnim%ﬂu 3 79.090 d
pouyrNmglng 3 69.393 e

Means that do not share a letter are significantly different.

L= af  at ey =1-1 aF A
ﬂﬁ]ﬂ‘iﬁllﬂ']ﬁﬂﬂ’illl@‘t‘l%ﬁaﬁﬁ%ﬁ’.’lﬂ’lﬁ DPPH TUN 5

One-way ANOVA: DPPH @12814911iin(%) versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

4n9 5 1,234,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

ans 4 102796 256989 121248 0.000
Error 10 2.12 0.212

Total 14 1030.08
Model Summary
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S R-sq R-sqladj) R-sglpred)

0.460384 99.79% 99.71% 99.54%

Means
L] N Mean StDev 95% Cl
ABNYTINTNYIAT 3 90.523 0.366 (89.931, 91.116)

AONYIRINT AL ElAg

O

91.217 0.621 (90.624, 91.809)

AoNyrNAglad 3 71.733  0.361 (71.141, 72.326)

ABNYYIINUAHALNTUTLY

(§N]

95.323 0.542 (94.731, 95.916)

ABNYYINNNTTRLU 3 83.617 0340 (83.024, 84.209)

Pooled StDev = 0.460384

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping

ABNYYININTIHAUNTHIAEY 3 95323 a

peLysanvIdmanagles 3 91217 b
ABNYBIINY I 3 90523 b
ADLYTNIINNSHLEEY 3 83.617 c
RENYTIINAYLAT 3 71733 d

Means that do not share a letter are significantly different.

=3 F af =3 ol &
fanssunIsANIUaLNADATYAIETS DPPH  Jufl 10

One-way ANOVA: DPPH #in28199miin(%) versus §As
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information
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Factor Levels Values

gns 51,2345

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

G 4 129297 323.243 242141 0.000
Error 10 1.33 0.133

Total 14 1294.31
Model Summary

S R-sq R-sgladj) R-sq(pred)

0.365367 99.90%  99.86% 99.77%

Means
gns N  Mean StDev 95% Cl
ABNYIIINYI 394293 0242 (93.823, 94.763)

ABUY YN T IHENAElAS 3 952200 0.1500 (94.7500, 95.6900)
AeuyI9NAElAg V[ JEERsY, 000 2B, 178.22)
ABNYTMINMINANNITTAEY |, 3 98503 0,401 (98.053, 98.993)

ABNYTITINNTUILY 3 85830 0653 (85.360, 86.300)

Paoled StDev = 0.365367

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

Lkl N Mean Grouping

ABNYINIAHANNTEIIYY - 3 98523 a

paNyIINIAKaNaslad 3 952200 b
ABNYTIINTIAT 3 94.293 b
ADLYTIAINNTHGOU 3 85.830 c
AaNYERINaYlAg 3 7275 d

Means that do not share a letter are significantly different.



=y ar =, e s d
Aanssunsanduayyadassdaeds DPPH  Sufl 15

One-way ANOVA: DPPH #28819umiin(%) versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a=0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,3,4,5

Analysis of Variance

Source DF  AdjSS  AdjMS F-Value P-Value

gns 4 129447 323617 270447 0.000
Error 10 1.20 0.120

Total 14 129567
Model Summary

S R-sq R-sg(adj) R-sg(pred)

0.345919 99.91%  99.87% 99.79%

Means
Gk N Mean StDev 95% Cl
ABNYTIAINYIN 3 953033 0.1193 (94.8583, 95.7483)

R D VAR HE B 3 96330 0308 (95.885, 96.775)

pawyrInaglad

L

73.277 0.564 (72.832, 73.722)
ABNRTIRINYIINENNSHINEY 3 98813 0394  (98.368, 99.258)

ABUYYININNIZLILY 3 87.5000 0.1249 (87.0550, 87.9450)
Pooled StDev = 0.345919

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
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G1E] N  Mean Grouping

ABLYTIRINTWHANNSEIREY 3 98.813 a

ponymInmaNnglad 3 96330 b

ABUYYIDINYIAN 3 953033 c
AONYTIINNTEEY 3 87.5000 d
AouyNmLlas 3 73277 e

Means that do not share a letter are significantly different.

=, o el o, (=Y @ A
nanssun1sInduayyadasedaeds DPPH  4ull 20

One-way ANOVA: DPPH fiagsumiin(%) versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gng 51,23,4,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

g4as 4 1208.87 302.217 2178.19 0.000
Error 10 1.39 0.139

Total 14 1210.26
Model Summary

S R-sq R-sgladj) R-sqglpred)

0.372487 99.89%  99.84% 99.74%

Means

gns N Mean StDev 95% ClI
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ABNYHINNYIAN 3 95.8733 0.1206 (95.3942, 96.3525)
PONYTIINIINENAZIAS 3 96537 0455 (96.057, 97.016)
peuyrnazlad 3 74400 0491 (73.921, 74.879)
ﬂﬁ”“ém’mﬂm"h“ﬂ“ﬂm’%w 3 99.1533 0.0153 (98.6742, 99.6325)

ABUYYIIINATELRYY 3 88.4333 0.0929 (87.9542, 88.9125)

Pooled StDev = 0.372487

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

L] N  Mean Grouping

ADUYTINNYIIHALNTHIBY 3 99.1533 a

peNyIIINIAwaNnzlas 3 96537 b
ADUYIINYIA 3. 95.8733 b
ABLYTRINNTEL B 3 88.4333 ¢
pauyraneylad 3 74.400 d

Means that do not share a letter are significantly different.

nanssun1sfnduauyadasedae?s DPPH  Jufi 25

One-way ANOVA: DPPH dadnsumiin(%) versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

Glgk] 5 1,2,3 4,5
Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value




gns 4 1186.01 296.504 5117.42 0.000
Error 10 0.58 0.058

Total 14 1186.59
Model Summary

S R-sq R-sglad)) R-sglpred)

0.240707 99.95%  99.93% 99.89%

Means
gns N Mean StDev 95% (I
ABUYTIRINYINN 3 95737 0.188  (95.427, 96.046)

rouyTnniwaNnzlel 3 ggse3 0316 (96.274, 96.893)
AByYIINAglag 3 74.7867 0.0058 (74.4770, 75.0963)
ADUYIINTWINAINITNOY 3 995300 0.1646  (99.2204, 99.8396)

ABUYYIRINNTBLIGY 3 88530 0357 (88.220, 83.840)

Pooled StDev = 0.240707

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

GLK] N Mean Grouping

ABNYIMNIANANNTEIAEY 3 99.5300 a

AaNyINTIAmENRlas 3 96583 b

ABUYBIINYIA S 2) 93.591 C
ﬂaugmmnnm%w 3 88530 d
meuyyIIINAzlaT 3 74.7867 e

Means that do not share a letter are significantly different.

mMsvagaumsUsEammdniavesnauy N agles uasnssdeu
n1snageunUTsEmdNRaANTauinuAlE Juil 5

One-way ANOVA: A17uld versus gas
Method

Null hypothesis All means are equal
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Alternative hypothesis Not all means are equal

Significance level a =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5 1,2,3,4,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

ans 4 2299 5748 2.14 0.080
Error 120 32272  2.689

Total 124 34571
Model Summary

S Rsa Rsglad) R-sqlpred)

1.63992 6.65% 3.54% 0.00%

Means
GLk N Mean StDev 95% Cl
ADUYTININYIM 25 6120 1666 (5.471,6.769)

rouyr I InTNEnEleY  os c3g0 1381 (5711 7.009)

AouywINAZlAT 25 6400 1.803 (5.751,7.049)

ABNYTTINTIAHANATEREY o5 5440 1850 (4.791 6.089)

ABNYYIIINNTBIILY 25 5440 1446 (4.791, 6.089)

Pooled StDev = 1.63992

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

L) N Mean Grouping

AauyrIIINaglad 25 6400 a
AauymAINIRENRElAT 25 6.360 a

ABUYTIAINUIPN 25 6120 a



ABUYYIVINNTLILY 25 5440 a

ABNYTIINYIAINENNTETEU 25 5440 a
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Means that do not share a letter are significantly different.

o s wooof
ﬂ']'i“ﬂﬂﬁaU'VI'NU'igﬁ'WIﬁNNﬁﬂqquﬂaUﬁqua AN 5

One-way ANOVA: f versus g3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

qmi 5 11 2! 3! 41 5
Analysis of Variance

Source  DF AdjSS AdjMS F-Value P-Value

g 4 1157 2.892 1.30 0.274

Error 120 26704 2225

Total 124 278,61
Model Summary

S R-sqg R-sglad)) R-sglpred)

1.49176 4.15% 0.96% 0.00%

Means

Gk N Mean StDev

95% ClI

ABNYYIAINYIAN 25 6280 1621
rauynnnwanngley o5 gonp 1901

Aoy INAglAs 25 6400 1.384

(5.689, 6.871)
(5.609, 6.791)

(5.809, 6.991)



ﬂ'E]ﬂJ“ld‘U']ﬂ"!ﬂ’lﬂﬂ']NﬁNﬂiqu]UU 25 5800 1.555 (5209, 6.391)

ABLYTIAINNTLIILY 25 5600 1.581 (5.009,6.191)

Pooled StDev = 1.49176

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

L] N Mean Grouping -
AoNyr1neLlas 25 6.400 a
ABLYYIANY I 25 6.280 a

AowyrIndNaNngla 25 6200 a
ABUYTIINTINWANNTERIU  p5 5 800

ABNYYIINNTLITLY 25 5600 a

Means that do not share a letter are significantly different.

@ o =3 o ol
ﬂ']'i'VIﬂﬁaUﬂqﬂﬂﬁgﬁqﬂﬂNNﬂﬂ?quﬂﬂUﬁ'\uﬂqqﬁltﬂgﬂq MUNn 5

One-way ANOVA: AalU3e1 versus g§ns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5 1,2,345

Analysis of Variance

Source. DF  AdjSS AdjMS F-Value P-Value

gns 4 8112 2028 0.65 0.625
Error 120 372320 2.103
Total 124 380432
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Model Summary

S R-sg R-sqladj) R-sglpred)

1.76144 2.13% 0.00% 0.00%

Means
gas N Mean StDev 95% (I
ABNYYIINYIAN 25 4680 1.626 (3.982,5.378)

POYIIIINIRWENREIAS o5 5960 1724 (4.462, 5.858)

reuyaInaglag 25 5120 1.424 (4.422,5.818)

ABUYEINMIABANNTHIOY o5 5100 2048 (4.422 5.818)

ABNYYINNTLIBY 25 5480 1917 (4.782, 6.178)

Pooled StDev = 1.76144

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping

AONYIINATEELY 25 5080 a
AoNyTIINTIHaLasled 25 5160 a
ANV INYIHENNSEEEY 25 5120 2
AENYTIINaYlAT 25 5120 a

ABUYTIINYIAN 25 4.680 a
Means that do not share a letter are significantly different.

AINAEBUNNUSEAMFUREAIUYBUAIUAIUNIIY FUFl 5

One-way ANOVA: A713%I1U versus §As
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information
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Factor Levels Values

g0 5 1,2,34,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

Gl 4 1173 2932 0.96 0.433
Error 120 367.36  3.061

Total 124 379.09
Model Summary

S R-sg R-sqgladj) R-sglpred)

1.74967 3.09% 0.00% 0.00%

Means
gas N Mean StDev 95% Cl
ABUYTIIINY N 25 6.040 1620 (5.347, 6.733)

AeuyINTIRIRENnElAs 25 5160 1.886 (4.467, 5.853)

AeuyvInaglag 25 5360 1381 (4.667,6.053)

AONYIIINIRAUNTITOY 5 5280 1969 (4587, 5973)

ABUYTIIINATELIGY 25 5480 1.828 (4.787,6.173)

Pooled StDev = 1.74967

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping
ABNYYITINYIAN 25 6.040 a
ﬂauu;mmnm%au 25 5480 a
AouyvIaInglag 25 5360 a

ABNUMANUIANANNTEIAEY 25 5.280 a

rouymTMNYHaNngla 25 5160 a
Means that do not share a letter are significantly different.



YY) ’ w o
ﬂ']'i'ﬂﬂﬁaquﬁﬂﬁﬁiﬁ'\'ﬂﬁﬂNﬁﬂ?ﬂuﬂaUﬁquﬂaﬂﬂﬁau AUV 5

One-way ANOVA: a2 unaungay versus gas

Method

Null hypothesis All means are equal

Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,3,4,5

Analysis of Variance

Source  DF  AdjSS AdjMS F-Value P-Value

ans 4 5328 1332 042  0.791
Error 120 377.120  3.143
Total 124 382.448
Model Summary

S  R-sg Rsglad)) R-sq(pred)
1.77276 139%  0.00% 0.00%
Means
gae N Mean StDev 95% ClI
ABYYITINGIAN 25 5640 1350 (4.938,6.342)
pRAIININENIEAS o5 5000 1947 (4338, 5.742)
AEwYTIINAY AT 25 5280 1568 (4.578,5.982)
ABIYNONIHRRNTNY 55 5160 2115 (4458, 5.862)
PEUYTIIINNIZIALY 25 5400 1780 (4.698,6.102)

Pooled StDev = 1.77276

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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Lk N Mean Grouping
AANYTIIINYIAN 25 5640 a
ﬂEJl.I‘U“’U‘T’mﬂﬂﬁzL%EJU 25 5400 a
AouyrAINmglad 25 5280 a

ABLYTIINIIAHALNTEIREY 25 5160 a

PENYIIINIAHENAElAT 25 5040 a
Means that do not share a letter are significantly different.

& ar |
ﬂ"]'i'ﬁﬂﬁi’]‘U‘W’NUi%ﬁqﬂﬁuﬂﬁﬁqUﬂQWNﬂaU'ﬁﬂEl'i'!l] AUN 5

One-way ANOVA: aAuvaulatsan versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,34,5
Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

ga3 4 6.368  1.592 0.49 0.746
Error 120 392.720 3.273

Total 124 399.088
Model Summary

S Rsqg Rsglad) R-sglpred)

1.80905 1.60% 0.00% 0.00%
Means

gns N Mean StDev 95%

ABUYTIINYINT 25 5840 1.375 (5.124, 6.556)
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ranyrnTIRENngles o5 5o 1.792 (4.564, 5.996)

AsuyYIAnglAg 25 5440 1.635 (4.724, 6.156)

ﬂaﬂ"ﬂ"“"‘ﬂ’mﬁ"“ﬂ“ﬂm%“‘u 25 5200 2141 (4.484, 5.916)

ABNYIIINNTELILY 25 5560 2.002 (4.844,6.276)

Pooled StDev = 1.80905

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

L] N Mean Grouping
ABLYYIDINYIN 25 5840 a
ﬂamuummnn‘sm%w 25 5560 a
ABUYTIRINALlAS 25 5440 a

pauyTIINIRNaNnElad 25 5280 a

ABNYTIIINTIAHANNTSAEU 25 5200 a
Means that do not share a letter are sienificantly different.

ANTAdoUNINUssaEmaNRaaNvavatuAule Ui 10

One-way ANOVA: a21ula versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Infermation

Factor Levels Values

1k 5 1,2,34,5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gms 4 5472  1.368 0.61 0.656

122



Error 120 269.040 2.242

Total 124 274512

Model Summary

S R-sq Rsglad)) R-sglpred)

123

1.49733 1.99%  0.00% 0.00%
Means

gns N Mean StDev 95% CI
ABNYTIINYIAN 25 6.360 1578 (5.767, 6.953)
oy Inamennsled o5 o gan 1987 (6,047 7.233)
AewyyNRElag 25 6.520 1.686 (5.927, 7.113)
ABLYIIIINUFINENTEAYY o5 6100 1481 (5527 6.713)
ABNYYIINATLLILY 25 6120 1.4246 (5527, 6.713)

Pooled 5tDev = 1.49733

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping
AauymINAmENALlAT 25 6.640 a
ABNYIINAYlAS 25 6520 a
ABLYYIDINYIAT 25 6360 a
ﬂauw’mnﬂim%ﬂu 256120 a

ADLYVININUWIHAUNTHIAEY 25 6.120

a

Means that do not share a letter are significantly different.

NISRFBUNISUSEEMFUREANYIUAIUE

One-way ANOVA: & versus gns
Method

Null hypothesis

Sufi 10

Al means are equal

Alternative hypothesis  Not all means are equal
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Significance level Qa = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gk 5 1,2,345

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gns 4 8.032 2.008 0.93 0.451
Error 120 260.080 2.167
Total 124 268.112

Model Surnmary

5 R-sqg R-sgladj) R-sqpred)

1.47219 3.00% 0.00% 0.00%

Means
g0 N Mean StDev  95% CI
ABNYYIIINYIMN 25 6400 1.323 (5817, 6.983)

AONYYINNY IR NELnE LAY 25 6.120 1509 (5.537, 6.703)

rouyrnzlad 25 6240 1562 (5.657,6.823)

PONYTIINYWHANNTITEY 5 ¢ 300 1500 (5.737 6.903)

ABNYTIVINATELALY 25 5680 1.435 (5.097, 6.263)

Pooled StDev = 1.47219

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

(iLk] N Mean Grouping

ABNYBIAINYAN 25 6400 a
ARNUTIINYINALNTZIAEY 25 6.320 a
AauyRnaelad 25 6.240 a

AoNyIIINYIAKaNRYlAS 25 6120 a
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ABLYYIINNTLTEY 25 5.680 a

Means that do not share a letter are significantly dijfferent.

o -1 o
ATTNAFIUNNNUTS MU FAMUYBUATUAUSE? Tuf 10

One-way ANOVA: a11uU387 versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gns 5°1,23,4,5

Analysis of Variance

Source. DF AdjSS AdjMS F-Value P-Value

gns 4 5,808 1.452 0.60 0.664
Error 120 291.120 2.426

Total 124 296.928
Model Summary

S Rsg Rsgladj) R-sglpred)

1.55756 1.96% 0.00% 0.00%

Means
g5 N Mean StDev  95% Cl
ABUYYININYIAN 25 5000 1.443 (4.383,5.617)

AOLYTIINANENAZIAS 55 5000 1581 (4.583 5.817)
GRHAREHEE 25 5320 1345 (4.703, 5.937)
ABLYTINNIWIRANNTYROY 5 ags0 1787 (4.263, 5.497)

ABNYTIIINNSYLALY 25 4720 1595 (4.103, 5.337)
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Pooled StDev = 1.55756

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping

ApuyYIINAglag 25 5320 a
mouyvInINENagleS 25 5200 a
ABNYYIINYION 25 5000 a
ADLYTIINUIANANNTEREY 95 agag 4

g
ABUYTIINNTELILY 95 4720 a

Means that do not share a letter are significantly different.

o ot
A1SNAFERUNISUSTAMMALEAAMUYOURIUATIINWITY Tufl 10

One-way ANOVA: A21UUINU versus g9
Method

Null hypothesis All means are equal
Alternative hypothesis  Not alt means are equal

Significance level O = 0.05
Equal variances were assumed for the analysis,

Factor Information

Factor Levels Values

gns 5 1,2,34,5

Analysis of Variance

Source. DF AdjSS AdjMS F-Value P-Value

gns 4 3256  8.140 3.39 0.012
Error 120 288.24 2402

Total 124 320.80
Model Summary

S R-sq R-sq(ad)) R-sg(pred)

1.54984  10.15% 7.15% 251%



Means

L] N Mean StDev 95% ClI
ABUYIIIINYIAN 25 6.000 1.225 (5.386, 6.614)
rosyrInIReEeElad 5 5600 1581 (4.986, 6.214)
rewyvanglad 25 5680 1520 (5.066, 6.294)
PONYIIINUWINANNTHAYY 25 4480 1547 (4.066, 5.294)
ABNYTIINNTLLRUY 25 4.840 1.818 (4.226, 5.454)

Pooled StDev = 1.54984

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gng N Mean Grouping
ABLYTININYIA 25 6.000 a
ARNyYIINnElAT 25 5680 a b
mouyTIantIdeaunglad 25 5600 a b
ﬂauyjmmﬂnsmgau 25 4840 a b
ABNYIIINYIAHANNTEIEEU 25 4.680 b

Means that do not share a letter are significantly different.

o ar ' o o
ﬂ']ﬁ'/lﬂﬁaUﬂ'Nﬂ's:fﬁ'lﬂﬁuwﬁﬂqquﬁauﬁ']uﬂ']qunaaﬂaﬂu UN 10

One-way ANOVA: A27Naungaall versus gns

Method

Null hypothesis

All means are equal

Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 51,23 4,5
Analysis of Variance
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Source DF AdjSS AdjMS F-Value P-Value

gns 4 2291 5728 247 0.048
Error 120 27824 2319
Total 124 301.15
Model Summary

S Rsg Rsglad)) R-sglpred)
152272 7.61%  4.53% 0.00%
Means
GLk] N Mean S5tDev 95% Ci
ABLIYTININYIAN 25 5960 1098 (5.357,6.563)
AouyYIINNANAEleS o5 5560 1557 (4957, 6.163)
PoLYINAY AT 25 5880 1.092 (5.277,6.483)
AONVI AN 05 5080 1826 (4477, 5.663)
ﬂa“Uu‘U"ﬂ’lﬂﬂ‘igL%HU 25 4.880 1.856 (4.277, 5.483)

Pooled StDev = 1.52272

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

GL2k] N Mean Grouping
ADNYBINYIAN 25 5960 a
GLHINRERR R 25 5880 a
rouymInEsEnnzlal 25 5560 a
ADNYYIINNTHITEY 25 5080 a
auyrInTHanssdey 25 4880 a

Means that do not share a letter are significantly different.

NINAEUNNUSZaMMANNEANTUATUAINYaUL AT

One-way ANOVA: aAuvaulagsan versus gns

Method

Suit 10
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Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 51,2345

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

g 4 1845 4.612 1.84 0.126
Error 120 300.80  2.507

Total 124 319.25
Model Summary

S  Rsqg Rsglad)) R-sqlpred)

1.58325 5.78% 2.64% 0.00%

Means
g7 N Mean StDev 95% Cl
ABNYTIIINYIAM 25 6.120 0.971 (5.493, 6.747)

AouyIIINYITNELAz A3 25 5360 1729 (4.733,5.987)
ABNYYIAAYlA3 25 5760 1.508 (5.133,6.387)

ﬂa““&‘m"ﬂﬂf"ﬁ?“ﬂ“ﬂm%ﬂ“ 25 5200 1.826 (4.573, 5.827)

ABIYLTININNTELAGY 25 5080 1.730 (4.453, 5.707)

Pooled StDev = 1.58325

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

Gl N Mean Grouping

ADUYANYIA 25 6120 a

radyranaglaf 25 5760 a
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AouyrINmAmaIngled 25 5360 a
ADNYYIAINNTLAREY 25 5200 a

ABNYTAINTIHENINTYIIEY 25 5080 a
Means that do not share a letter are significantly different.

ar ot ar d
nInagaUNINYsEamaNRaautauAuatalE MU 15

One-way ANOVA: a21uld versus gns
Method

Null hypothesis All means are equat
Alternative hypothesis  Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 51,2345

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gms 4 14%6 3740 1.71 0.153
Error 120 263.04  2.192
Total 124 278.00

Model Summary

S R-sq Rsglad)) R-sq(pred)

1.48054 5.38% 2.23% 0.00%

Means
Gigk] N Mean StDev 95% Cl
ABUYYINYIN 25 7.080 1567 (6.454, 7.626)

Aoy NI NENAzlad 25 7.200 1.354 (6.614, 7.786)

RIVRDRIEIGE 25 6.880 1.641 (6.294,7.466)
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ABLYIININFHAINTAIOU 55 ¢ gm0 1082 (6.094, 7.266)

ABUYTININNTZLIYY 25 6200 1528 (5.614,6.786)

Pooled StDev = 1,48054

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gaid N Mean Grouping

AaNyINTIANENRgled 25 7.200 a
ABLYTIINTIRN 25 7.040 a
ARUYIINAzlaT 25 6.880 a
ABNYYINVINANASEIIIU 55 ¢ o

ﬂaﬂJUuﬂq'ﬂqﬂﬂ'iﬁLQEJU 25 6200 3

Means that do not share a letter are significantly different.

W o o
AsvagaunislssamviduNdaNYvauaugd  Juh 15

One-way ANOVA: & versus gas
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

4ms 5 1,2,3,4,5

Analysis of Variance

Source DF  AdjSS AdiMS F-Value P-Value

g99 4 7.088 1.772 0.58 0.679
Error 120 368.080  3.067

Total 124 375.168
Model Summary
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S R-sg R-sqgladj) R-sqlpred)

175138 1.89%  0.00%  0.00%
Means

aas N Mean StDev  95% Cl
ABLIYYININYIA 25 6320 1.600 (5.626,7.014)
oy WaAgles 55 6440 2002 (5746, 7.134)
PauYTINAzlAS 25 6040 1.947 (5346, 6.730)
ABYWINIHANNTUROY 25 a0 1635 (5746, 7.130)
‘ﬂ@”“é‘m"ﬂﬂm%ﬂu 25 5840 1491 (5.146, 6.534)

Pooled StDev = 1.75138

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gad N Mean Grouping
APENYTIINITHANNSEIRIY 25 6,440 a
PRAYIINYIAHANRElAT 25 6440 a
ABLYYIAINVIAT 25 6320 a
Aouyw1Inezlag 25 6.040 a
ABNYTIINNTHTEY 25 5800 a

Means that do not share a letter are significantly different.

A15NAEEUNINUTEEMFUEAAMUTRUATUAINUSEY YUl 15

One-way ANOVA: A7141387 versus g3

Method

Null hypothesis

All means are equal

Alternative hypothesis  Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information
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Factor Levels Values

an3 5 1,2734,5

Analysis of Variance

Source  DF AdjSS AdiMS F-Value P-Value

ans 4 7963 19.908 4.87 0.001
Error 120 49088 4.091
Total 124 57051

Model Summary

S R-sq R-sglad)}) R-sglpred)

202254 13.96%  11.09% 6.64%

Means
gns N Mean StDev 95% Cli
ABUYYIINTINT 25 6.240 1.855 (5.439, 7.041)

ﬂﬂﬂUﬂ‘U’lﬁl’]ﬂ‘U’!ﬁ’lNﬁﬁJms‘lﬂ‘!ﬁ’ 25 5800 1.936 (4999 6601)

peuyyIINAglad 25 5880 1.691 (5.079, 6.681)

ABNYTIRINTIRANNTZIREY 55 4700 2170 (3.919, 5.521)

ABUYTININATELREY 25 4120 2386 (3.319,4.921)

Pooled StDev = 2.02254

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gne N Mean Grouping
ABUYYININYIF 25 6240 a
AesyrIAINeElas 25 5880 a

PaNyIINTIRaNaslaS 25 5800 a
AONYTIINIWAINTEIOU 95 4700 54 b

ABNYTININNTEIYY 25 4.120 b

Means that do not share a letter are significantly different.



msvageunsUssamdudaanuraudmanavae Sudl 15
One-way ANOVA: AU versus gas
Method
Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level o =0.05
Equal variances were assumed for the analysis.
Factor Information
Factor Levels Values
gns 5 1,2,34,5
Analysis of Variance
Source DF AdjSS AdjMS F-Value P-Value
g3 4 1393 34.828 9.25 0.000
Error 120 4520 3767
Total 124 591.3
Model Summary
S R-sq R-sqlad)) R-sglpred)
1.94079 23.56% 21.01% 17.06%
Means
gae N Mean StDev 95% Cl
ARUYTIRINYTAN 25 6.560 1.781 (5.791,7.329)

ABNYMNANENATLAS 25 6120 1716
AaywRInnglag 25 5520 1.828
ABNYTIINYWMENATHILY o5 4040 1.947
ABNYAIINATUIBU 25 4000 2.363

Pooled Sthev = 1.94079

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

(5.351, 6.889)
(4.751, 6.289)
(3.271, 4.809)

(3.231, 4.769)
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g0 N Mean Grouping
ABNYUIINYG A 25 6560 a
monymImIEdLglnd s 610 4
AauyrRInezlag 25 5520 a b
ﬂauuvmmmnﬁwamm%am 25 4.040 b
ﬂE)ﬂJUU‘Iﬂ'i]’lﬂﬂi:fL%EJU 25 4.000 b

Means that do not share a letter are significantly different.

ANSNAFDUNIIUSEEMAUNEAUYBUAIUAUNAUNEDY

One-way ANOVA: A2MUNAUNEOY versus §is

Method

Null hypothesis

All means are equal

Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

G{ak] 5 1,2,3, 45

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

gm3 4 1043 26.080
Error 120 5125 4,271

Total 124 616.8
Model Summary

6.11

S R-sq R-sqladj) R-sqglpred)

2.06656 16.91%  14.14%

Means

9.84%

0.000

k] N Mean StDev

Sudi 15

95% Cl
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ABNYTIANYIAN 25 6.320
AonyrNANALRElAY o © g
mauyINazlag 25 5640
ﬂauuummmﬂﬁwauﬂixl,%au 25 4.320
ﬂauu;mmnmm%w 25  4.000

Pooled StDev = 2.06656

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

1.887

1.956

1.977

2.135

2.345

(5.502, 7.138)
(5.102, 6.738)
(4.822, 6.458)
(3.502, 5.138)

(3.182, 4.818)

gns N Mean Grouping
ABLYYIAINTIA 25 6320 a2
peNyTIIINTWsEIAElAT o 5920 a b
AauyANeEiag 25 5660 a b
ﬂaugmmﬂ‘mﬁwaunm%w 25 4320 L

ABNYYINNTLITLY 25 4,000

Means that do not share a letter are significantly different.

AsnegauNIIlsEanFuRaEnuAILYaulansIU

One-way ANOVA: A211%aUlnes93 versus gne

Method

Null hypothesis All means are equal

Alternative hypothesis Not all means are equal

Significance level a =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,254,5

Analysis of Variance

S 15
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Source Adj SS AdjMS F-Value P-Value
ans 1228 30.692 8.72  0.000
Error 4223 3519
Total 545.1
Model Summary

S R-sq R-sglad)) R-sqlpred)
1.87599 22.52%  19.94% 15.93%
Means
gns N Mean StDev 95% ClI
ABNYLIINYIAN 25 6.880 1394 (6.137,7.623)
nosyrTNEREIEleY o5 o00 1803 (5457, 6.943)
nowyrIINAelad 25 5800 1.893 (5.057,6.543)
ﬂauu;mmﬂ‘m'ifmﬁunm%au 95 4480 1.960 (3.737,5.223)
AoNYTIINNTHIOY 25 4320 2231 (3.577,5.063)

Pooled StDev = 1.87599

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping
ABUYYIAINYIAN 25 6.880 a
AeuymnswannEle o5 cong 4
paNyIINaYlAS 25 5800 a b
ABNYYIINTIHANNTH TS 25  4.480 b ¢
AouyTNNTE ey 25 4320 c

Means that do not share a letter are significantly different.

nsnagauNIsUTTEmANREAM RYaus U TE

Suiit 20

One-way ANOVA: A27sild versus gns
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Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,3,4,5
Analysis of Variance

Source  DF AdjSS AdjMS F-Value P-Value

Gk 4 1392 3480 1.35 0.255
Error 120 30888  2.574

Total 124 322.80
Model Summary

S Rsqg R-sqgladj) R-sglpred)

1.60437 4.31% 1.12% 0.00%

Means
gae N Mean StDev 95% Cl
RBNYTIINYTAT 25 6400 1732 (5.765, 7.035)

Auymneemanaglal o5 <700 1330 (6,085, 7.355)

Aanyrnazlad 25 6720 1.696 (6.085, 7.355)

ABNYTIINUIHEASESOU 55 5000 1605 (5.285, 6.555)

ABUYTIRINNTHIGY 25 6080 1620 (5405, 6.675)

Pooled StDev = 1,60437

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

L N Mean Grouping

Aauyrnaglag 25 6720 a
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redyrInwaNngla¥ 25 6720 a
ABNYYIINY I 25 6400 a
ADNYYIAINNTEIY 25 6040 a

ABNYYIINYIANENNTEIABU 25 5920 a
Means that do not share a letter are significantly different.

at

a a“r d
AsvAgauNIUsEamANNaAINTaUATUE Ui 20

One-way ANOVA: & versus L]
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2234,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

L] 4 1.680 0.4200 0.16 0.959
Error 120 317120 2.6427

Total 124 318.800
Model Summary

S Rsg Rsqgladj) R-sglpred)

1.62563 0.53% 0.00% 0.00%

Means
gas N Mean StDev 95% I
ABNYTIRINYINT 25 6240 1.665 (5596, 6.884)

ronyynesnanglel o5 gogq 1514 (5.636, 6.924)



AouymInazlad 25 6400 1.708 (5.756, 7.044)

ﬂ@ﬂﬂ\.jl‘lj'ﬁ]’lﬂ‘ﬂﬂﬂ’mammzﬁlﬂu 25  6.040 1.719 (5396, 6684)

ABAYYIINATELIELY 25 6.240 1.508 (5.596, 6.884)

Pooled StDev = 1.62563

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gne N Mean Grouping

Aoaymnaslag 25 6.400 a
poNyTAINYINELeglaY 25 6.280 a
ABNYBIINNTHITEY 25 6240 2
AONYTTINYIAN 25 6240 a

ABNYYTI NI NEUNTLIBY 25 6,040 a
Means that do not share a letter are significantly different.

ar o 1 L d
NSNAFIUNNUSEAMAUNIAMUTUAUAAUSEY Ul 20

One-way ANOVA: A1MalkU387 versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gny 5 1,2,34,5
Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

gns 4 9237 23092 7.85 0.000
Error 120 35304 2942
Total 124 44541
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Model Summary

S R-sq R-sqglad)) R-sqlpred)

1.71523 20.74%  18.10% 14.00%

Means
gad N Mean StDev 95% ClI
ABNYININYIO 25 5360 1.890 (4.681, 6.039)

rouyrIntnaEled o5 4350 1705 (3.681, 5.039)

AeuyyIInaeglad 25 4.640 1846 (3.961, 5.319)

ﬂall‘l_lu‘li']ftﬂﬂ‘tﬂﬁ'lﬂdﬁuﬂi&%ml 25 3360 1524 (2.681 4.039)

ABAYTININNTELIYY 25 3.000 1581 (2.321,3.679)

Pooled StDev = 1.71523

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping
ABUYBIINYIR 25 5360 a
AaNyInezlad 25 46600 a b
mRNYIIRINIEHELAElAT 25 4360 a b
ADUYTIINAHALNT2LT DY 25 3,360 ftyg
ABLYYIINNTELTY 55 3.000 .

Means that do not share a letter are significantly different.

N1SYAFBUNINUISLEMFNRARAIULTIUATUAIINNIIY  TUf 20

One-way ANOVA: A714UITU versus gnT
Method

Nutl hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.
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Factor Information

Factor Levels Values

gms 5 1,2,3 4,5
Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
qns 4 1579 39472 1403  0.000
Error 120 3376 2813
Total 124 4955
Model Summary

S R-sq R-sgladj) R-sqlpred)
1.67730 31.87% 29.59%  26.07%
Means
gns N Mean StDev  95% Cl
ABLIYTIDINYIAN 25 5680 1574 (5.016,6.344)
oy mieangled | 55 4720 1948 (4056, 5389
AUy RINAElad 25 4320 1.930 (3.656,4.984)
ABNYMIMINELNTAO. 25 2880 1420 (2216, 3.504)
ﬂ@“UummﬂﬂW%E'U 25 2720 1429 (2.056, 3.384)

Pooled StDev = 1.67730

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping
ABLYYIAINY I 25 5680 a
peuymndeaNnzlad o 4790 a b
Aauyrnaglag 25 4320 b
FIE]NU_J‘UW’tﬂ?ﬂﬁT’mﬁ&Jﬂ’isL%EJU 25 9.880 C
ﬂauw‘mnnm%au 25 2.720 c
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Means that do not share a letter are significantly different.

o ot 1 o o
N1SVAHUNIIUTEEVAUNEAMUYIURIUAINNANNE DY UN 20

One-way ANOVA: A unaunaayl versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gne 5 1,2,34,5

Analysis of Variance

Source  DF AdjSS AdjMS F-Value P-Value

gns 4 1779 44480 15.28 0.000
Error 120 3493 2911

Total 124 527.2
Model Summary

S R-sq R-sqladj) R-sqlpred)

1.70607 33.75%  31.54% 28.11%

Means
LAk N Mean StDev 95% Cl
ABUYTIIINYIAN 25 5800 1.803 (5.124, 6.476)

ralyng eyl o 4.800 2.000 (4.124,5.476)
AeuyrNAglag 25 4480 1.828 (3.804, 5.156)

ABIYTIINTIINENNIEIEY 95 2800  1.354 (2.124, 3.476)

ABLYYIIINNSTSLILY 25 2720 1.458 (2.044, 3.396)

Pooled StDev = 1.70607
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Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

K] N Mean Grouping

ADNYMIANYIAN 25 5800 a

ABNYTIINY IR AN RS 25 4.800 a

AauyINeLlAs 25 4.480 a
ABUYIINNYIRWANNTEILY o5 5 g b
ADUYITINNTHREU 25 2.720 b

Means that do not share a letter are significantly different.

ar ar o of
ﬂ'1'51’1Wﬁﬂ‘UW']\?U'igﬁ']VIﬁSJNﬁﬂ'J']il’if@'UIﬂE]'iqu UN 20

One-way ANOVA: arnuvaulnesay versus gng
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis,

Factor Information

Factor Levels Values

gns 51,2545
Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

gns 4 150.6 37.652 15.00 0.000
Error 120 301.2 2510

Total 124 4518
Model Summary

S R-sq R-sqlad)) R-sglpred)

1.58430 33.33%  31.11% 27.66%

Means



gne N Mean StDev 95% Cl

ABUYIIINTIAN 25 5800 1.683 (5.173, 6.427)
rewymneemanazlad o5 4950 1495 (4.333 5.587)

AeuYuINAnElAg 25 4.480 1806 (3.853,5.107)

ﬂ@ug’lf']%qﬂsﬂqﬂqwﬁﬂﬂﬁﬁwﬂi] 25  3.160 1.313 (2533, 3787)

ABUYTIINNTELIYY 25 2880 1.364 (2.253, 3.507)

Pooled StDev = 1.58430

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping

ABNYYIIRINYIG 25 5800 a
ARUYY NI WAL o5 4ge0 4 b
ARUYYIINAElAS 25 4.480 b
ABUYYINNTINHANNTEROY o5 3140

ABNYYININNTLITBY 25 2.880 c

Means that do not share a letter are significantly different.

A1svRdaUNIUsEEmduRaAuYauntualdld  Aui 25

One-way ANOVA: a11ala versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05
Equal variances were assumed for the analysis,

Factor Information

Factor Levels Values

?jﬁ'i 5 11 2) 31 41 5
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Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

gus 4 1088 2720 0.82 0.512
Error 120 39592  3.299

Total 124 406.80
Model Summary

S  R-sq Rsqlad) R-sglpred)

1.81641 2.67% 0.00% 0.00%

Means
G2k N Mean StDev 95% ClI
ABNYTITINYIM 25 5240 1.899 (4.521, 5.959)

penymanYhaaunyled o 5.440 1,758 (4.721, 6.159)

AsuymIINaLlag 25 6.080 1.754 (5.361, 6.799)

ﬂa“Uu‘ff"""'ﬂ‘mﬁ"Nﬂ““'i“"%W 25 5600 1.780 (4.881, 6.319)

ABAYTININNTSLIAYY 25 5840 1.886 (5.121, 6.559)

Pooled StDev = 1.81641

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

Gk N Mean Grouping
ApuyBRINmElag 25 6.080 a
ﬂaugmmnﬂiu%au 25 5840 a

ROUYTIINYIHANNTLALY 25 5600 a
AoNyIINAmENaylaY 25 5440 a

ABLYINNYIA 25 5240 a
Means that do not share a letter are significantly different.

AsNAgaUNNUSTEMSUREANTOUAIUE Ul 25

One-way ANOVA: & versus g3
Method
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Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ges 5 1,2,3 45

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gey a4 4032 1.008 0.28 0.891
Error 120 432720  3.606

Total 124 436752
Model Summary

S  R-sqg R-sgladj) R-sglpred)

1.89895 0.92% 0.00% 0.00%

Means
gns N Mean S$itDev 95% Cl
ABUYTIIINYIN 25 5720 201t (4.968,6.472)

Aouyw N EANElAY o5 5430 1.939 (4,728, 6.232)
AouYY1IINAElas 25 5680 1.842 (4.928, 6.432)
F]E):J‘l,lu‘mi]’lﬂ‘tﬂﬁ'lwﬂuﬂ‘im%ﬂu 25  5.720 1.838 (4968 6.472)

ABNYYININNTELRGY 25 6.040 1.859 (5.288, 6.792)

Pooled 5tDev = 1.89895

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping

ABNYYIANNTHITLY 25 6040 a

ﬂ@iJ‘U“‘U’W'lﬂ‘U']F‘]"]NﬁNﬂiSL%EJU 25 5720 a
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ABNYIAINYAN 25 5720 a
pauyneglas 25 5680 a

pRNyIIINY I WaNAlAS 25 5480 a
Means that do not share a letter are significantly different.

ar af =1 A
nsnAgaUNIsUsSEEMMANNEAINYIVALAILUSEN Juh 25

One-way ANOVA: A21UWS7 versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level Qa = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ALK 5 1,2,34,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

gns 4 1057 26420 7.83 0.000
Error 120 405.1 3376

Total 124 510.8
Model Summary

S R-sq R-sq{adj) R-sqpred)

1.83739 20.69%  18.05% 13.94%

Means
L2k N Mean 5tDev 95% Cl
ABNYTINTIAN 25 4720 2246 (3.992,5.448)

ronymndwanaglel o5 1700 1838 (3.992, 5.448)

pouymanaglas 25 3960 2.091 (3.232, 4.688)
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ﬂ’e)ﬁJUJU’]ﬁ]’]ﬂ‘U']ﬂ'mﬁﬁJﬂ‘ixL‘ilEIU 25 2920 1525 (2192‘ 3648)

ABLYTININNTZLABY 25 2480 1327 (1.752, 3.208)

Pooled 5tDev = 1.83739

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

(L] N Mean Grouping

AonyTIINTRaNAElel 25 4720 a

ABNYLIAINYIPN 25 4720 a
AauyY1INaElas 25 3960 a b
ABUYINNINYIAWANNTLRY o5 5 9o e
ADUYTINNNTEIREY o5 2480 -

Means that do not share a letter are significantly different.

ot ot &r L A
ANTVAFDUNNUSEAMAUNERIUTDUATUAILNNRITUY JUN 25

One-way ANOVA: A28 versus ga3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level a = 0.05
Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 5 1,2,3,4,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

anq 4 1417 35432 11.85 0.000
Error 126 358.7 2989

Total 124 5004

Model Summary
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S R-sq R-sgladj) R-sg(pred)

1.72897 28.32%  25.93% 22.22%

Means
gng N Mean StDev 95% Cl
ABNYUININYPN 25 5.080 1998 (4.395, 5.765)

PONYUIRNUWENAEIAS o5 4500 1584 (3.835. 5.205)

ABuYIINAElAg 25 3880 2027 (3.195, 4.565)

ARUYIIMNNFHENNSEAIY 55 9800 1607 (2.115, 3.485)

ABUYUIINNTBIRYY 25 2.200 1323 (1.515, 2.885)

Pooled StDev = 1,72897

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

G N Mean Grouping

ABNYYIAINYIAN 25 5080 a

AaNYIIAINIRHEnzlAS 25 4520 2

AauyIRInRslaf 25 3880 a b
AONYT NV WANNTUABY  9s  5go0 | c
ABNYTIINNTERLY 25 2.200 c

Means that do not share a letter are significantly different.

ar ol ' o o
ﬂ'l'i'VlﬂﬁaUﬂ']\'lU'izﬁ"lwﬁu“ﬁﬂqquﬂa‘uﬁ']uﬂ']'ﬁ-lﬂauﬂa@ﬂ AU 25

One-way ANOVA: A1NAUNEDY versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.



Factor Information

Factor Levels Values

ans 5 1,2,3,4,5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

ans 4 1407 35.172 0.43 0.000
Error 120 4478 3.731

Total 124 588.4
Model Summary

S R-sq R-sqglad)) R-sglpred)

1.93167 2391% 21.37% 17.44%

Means
gns N Mean StDev 95% Cl
ABUYYIRINTYIT 25 5120 2.068 (4.355, 5.885)

AeuyrIINTIRWEnElAS o5 g440 2142 (3.675, 5.205)

AuyraInaelas 25 3800 2.055 (3.075,4.605)

ﬂauuﬂ%’]ﬂ’]ﬂ‘uqmqwﬁuﬂigLﬂUU 25 2960 1.904 (2195, 3,725)

ABUYYIINNTTIYY 25 2120 1394 (1.355, 2.885)

Pooled StDev = 1.93167

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

L] N Mean Grouping

ABLIYTINYIAN 25 5.120
posYNNIAEaNREles  os 4400 8 b
AauywanaLlad 25 3840 a b
ﬂauwwmﬂmﬁwaunm%au 25 2960 b

ABUYYNIINNTULABU 25 2.120
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Means that do not share a letter are significantly different.

T LT d
AsVRdaUNIIUSEEMmdNRgAI N raulResan Jud 25

One-way ANOVA: AMUTVIAY9IU versus gns

Method

Null hypothesis

All means are equal

Alternative hypothesis Not all means are equal

Significance level

O =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

GLE 5 1,2,3,45

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
40 4 117.4  29.340 8.39  0.000
Error 120 419.8  3.499
Total 124  537.2
Model Summary

S R-sq R-sg{adj) R-sglpred)
1.87047 21.85% 19.24%  15.20%
Means
G Lak] N Mean StDev 95% Cl
ABNYYIINY N 25 4960 2091 (4.219,5.701)
PEYIINIEEEEEls o5 4840 1951 (4099, 5.581)
newygnaylad 25 4.000 2.021 (3.259,4.741)
ﬂ’e]ﬁJUﬂ’]‘il’]ﬂ‘U']ﬁ']Nﬁ&JﬂiSL%BU 25 3160 1.841 (2.419, 3.901)
ABNYTINNNTHTLY 25 2440 1356 (1.699,3.181)

Pooled StDev = 1.87047
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Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping
ADUYTIRINTTAN 25 4.960 a
peuymnenaNnslad  oc 404 4
pewymNazlas 25 4000 a b
ABLYTIMNYWIHANNTHABY o5 3 140 b ¢
ABNUYININNTZATLY 25 2440 c

Means that do not share a letter are significantly different.

4.2 AnwnnsuUfivewmandasiseuyuidadentd
3 :l L= at
ﬂ'%mm'uam%amwmmasmu‘lﬁ’wawamnmﬁﬂaugm

One-way ANOVA: °Brix versus gn1i
Method

Null hypothesis All means are egual
Alternative hypothesis Not all means are equal

Significance level 0l = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 3 1,23

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gms 3 18,2225 6.07417 242967 0.000
Error 8 0.0200 0.00250
Total 11 18.2425

Model Summary

S R-sq R-sgladj)) R-sglpred)




0.05 99.89%  99.85% 99.75%

Means
gns N Mean StDev 95% (Cl
ABUYIININM 3 9.8333 0.0577 (9.7668, 9.8999)

a o <
PBNYTWANNIZIAEY UV 10 3 410333 00577 (11.7668, 11.8999)
v o e
peuyywaNazlad ud 15 3 1300  0.00 (1293, 13.07)
Pooled S5tDev = 0.05
Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

Gl N  Mean Grouping

aowywaunzlag Judl 15 3 1300 a
AsuymnaNnszioy Uil 10 3 118333 b

ADLYYINISAN 3 9.8333 e
Means that do not share a letter are significantly different.

WiaYYINANAMTIABUYY

One-way ANOVA: pH versus ga3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ans 31,23

Analysis of Variance

Source DF AdjSS  AdjMS  F-Value P-Value

ans 3 0.776467 (.258822 10352.89 0.000

Error 8 0.000200 0.000025
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Total 11 0.776667

Model Summary

S R-sq R-sqlad)) R-sqlpred)

0.005 99.97% 99.96% 99.94%

Means
Qﬂ'a' N Mean StDev 959% Cl
ABNYYININAT 3 337667 0.00577 (3.37001, 3.38332)

1 o o

ABUYUNAUNTHAEY N 10 3 303333 000577 (3.02668, 3.03999)
v oo o

revywnaunzla Juil 15 33310 0.000  (3.303, 3.317)

Pooled StDev = 0.005

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gns N Mean Grouping

ABUYY NI 3 337667 a
aouyywaunzlef Jui 15 3 3310 b

DNy mENNIEABY Sufl 10 3 3.03333 ¢

Means that do not share a letter are significantly different.

Usinansanamuaugunsnasdfin)vaswdnduminsuyui

One-way ANOVA: Total acidity versus gni
Method

Null hypothesis All means aré equal
Alternative hypothesis Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

qns 31,23
Analysis of Variance
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Source DF  AdjSS  AdjMS  F-Value P-Value

gag 3 1.52636 0.508786 1221087 0.000
Error 8 0.00033 0.000042

Total 11 1.52669
Model Summary

S R-sq R-sqlad)) R-sq{pred)

0.0064550 99.98%  99.97% 99.95%

Means
k] N Mean StDev 95% CI
ABDUYTINNAT 303600 0.0000 (0.3514, 0.3686)

& o o
ADNYYIRNANNTZANEY N 10 5 57333 (01155 (0.56474, 0.58193)

v e o
aeuyvnaunzlad Juh 15 3 0.72333 0.00577 (0.71474, 0.73193)
Pooled StDev = 0.00645497

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean  Grouping

pouyrwaNmsla Ui 15 3 072333 a
AouymHANnTHEBY Fui 10 3 0.57333 b

ABNYLIMNAY 30,3600 c
Means that do not share a letter are significantly different.

Yimnadsuszneuiueinnavanvesnaniginauyy
One-way ANOVA: Total Phenolics versus g%
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level o =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values
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ans 3 1,23
Analysis of Variance

Source DF AdjSS AdiMS F-Value P-Value

Gk 3 123064 4i021.4 18283.31 0.000
Error 8 18 2.2

Total 11 123082
Model Summary

S R-sq R-sglad)) R-sqpred)

1.49788 99.99%  99.98% 99.97%

Means
g N Mean StDev 95% (|
ABUYTINIA 3 893404 1.601 (891.409, 895.398)

& w o
ABLYYINAUNIUREY N 10 3 9qq 250 1387 (942258, 946.246)

v ow o
Aauyyaumzlag Jui 15 3 735312 1.601 (733.318, 737.306)
Pooled StDev = 1.49788

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

Gk N Mean Grouping

ﬁE)llUﬂﬂNﬁﬂJﬂ'i&%ElU U 10 3 944.252 a
ABNYY NI 3 893.404 b

pouytmaunglad Tuil 15 3 735.312 c
Means that do not share a letter are significantly different.

fAanssunmsinduayyadassvasndaiusinauys

One-way ANOVA: DPPH versus §f3
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O = 0.05

Equal variances were assumed for the analysis.
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Factor Information

Factor Levels Values

gns 3 1,23

Analysis of Variance

158

Source DF  AdjSS AdjMS F-Value P-Value
GLE 3 263449 87.8164 210201  0.000
Error 8 0334 00418
Total 11 263.783
Model Summary
S R-sq R-sqladj) R-sglpred)
0.204395 99.87%  99.83%  99.71%
Means
k] N Mean StDev 95% Cli
PRI 390704 0222 {90.432, 90.976)
P + SROU TR0 5 geses 0289 (86273 86817
oy + ¥ T 1S 5 ogans0 01260 (96,1538, 96.6981)

Pooled StDev = 0.204395

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

G L2k] N Mean  Grouping
auywdunglel UM 15 3 964259 @
ADLYTNNA 3 90.704 b

= o o
ABNYTINANNTELIRLY N 10 3 86.545

o

Means that do not share a letter are significantly different.

Uamaneamusavenanineginouy s

One-way ANOVA: GC versus g0y
Method

Null hypothesis

All means are equal



Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

gny 31,23

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

gns 3 491280 1.63760 396.78 0.000
Error 8 0.03302 0.00413
Total 11 4.94582

Model Summary

g R-sq R-sgladj} R-sgpred)

0.0642433 99.33%  99.08% 98.50%

Means
gas N Mean StDev 959% CI
ABNYUINNAT 3014011 0.00885 (0.05457, 0.22564)

3 v o
RBNYTHAUNTHIREY WV 10 3 49704 00781  (1.0849, 1.2560)

v o oo
aovyrnanmylad Tuf 15 3 05182 0.0727  (0.4326, 0.6037)
Pooled StDev = 0.0642433

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

g3 N Mean Grouping

AENYYWANNTESEY A 10 3 L1704 a
ponyvHaumylad Jufl 15 3 05182 b

ABUYYIVIAT 3 0.14011 c

Means that do not share a letter are significantly different.
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Anfvaswanfumaauyyn

One-way ANOVA: L* versus gns
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

GL] 21,2, 3

Analysis of Variance

Source DF  AdjSS AdjMS - F-Value P-Value

GidE! 3 462701 154234 18471.10 0.000
Error 8 0.067 0.008

Total 11 462768
Model Summary

5 R-sq  R-sgladj} R-sg{pred)

0.0913783 99.99%  99.98% 99.97%

Means
gag N Mean StDev 959% ClI
ABNYTINHAT 322340 0176 (22218, 22.462)

o [T
ABNYIRANNISIREY WV 10 3 197133 00153 (10.5917, 10.8350)

v qr A
renyywaNnzlas Yudl 15 3 121467 00252 (12.0250, 12.2683)
Pooled StDev = 0.0913783

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gne N Mean Grouping

ADNYTINAN 3 22340 a
ouywmeNnslad Suil 15 3 121467 b

AoNyrmaLNsUEEy Tufl 10 3 107133 c
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Means that do not share a letter are significantly different.

Ardvawrdnusineuyy

One-way ANOVA: a* versus gy
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =005

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

g3 32 1,23

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

Gl 3 853606 28.4535 998.66 0.000
Error 8 02279 0.0285

Total 11 85.5885
Model Summary

S R-sq R-sqlad)) R-sqglpred)

0.168795 99.73%  99.63% 99.40%

Means
gae N Mean StDev 95% (!
ABNYIINAT 3 8890 0231 (8.665,9.115)

a v o
AONYTIHANNTEINEY N 10 3 99067 (0451 (9.0019, 9.4514)

v o o
AowywWaNnzla¥ Suf 15 3 25600 0.0361 (2.3353, 2.7847)
Pooled StDev = 0.168795

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

igk] N Mean Grouping




a3 o o
ABUYYHENATLIYY IUN 10 3 92267 a

ABLYYIMINNAT 3 8890 a

euyrmaunglad fuil 15 3 2.5600 b
Means that do not share a letter are significantly different.

AndvawdnfnugiaauyY

One-way ANOVA: b* versus a3
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level o = 0.05

Equal variances were assumed for the analysis.

Factor Infermation

Factor Levels Values

gns 3.4¢.[213
Analysis of Variance

Source DF - AdjSS AdjMS F-Value P-Value

gns 3 553,099 184366 53307 0.000
Error 3 2.767 0.346

Total 11 555.866
Model Summary

S R-sq R-sqlad)) R-sqlpred)

0.588097 99.50%  99.32% 98.88%

Means
L) N Mean StDev 95% Ci
ABUYTINNAN 3 19.197 1162 (18.414, 19.980)

= [y
ADNYIWANNTZIANY N 10 3 55033 00551  (1.7204, 3.2863)

2 o o
Aowywnaunzla¥ Tuil 15 3 9.4433 0.1450 (8.6604, 10.2263)
Pooled StDev = 0.588097
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Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

gas N Mean Grouping
ADNYIINIIAN 3 19197 a
Pouyvmaunglad Uit 15 3 9.4433 b
PenyweNnTHIeY Ul 10 3 25033 ¢

Means that do not share a letter are significantly different.

nsadeunUssamandannuvevituanlavawmbndusinauyy
One-way ANOVA: a2alldl versus wansdmusinauys)
Method

Null hypothesis All means are equal
Alternative hypothesis. Not all means are equal

Significance level O = 0.05

Equal variances were assumed for the analysis.

Factor Infoermation

Factor Levels Values

REAL LM 3 201, 202, 203
Analysis of Variance

Source DF AdjSS AdjMS F-value P-Value

WinfusiPoNyT 2 3851 19253 1198 0.000
Error 72 115.68  1.607

Total 74 154.19
Model Summary

S R-sg R-sglad)) R-sq(pred)

1.26754 24.97%  22.89% 18.59%

Means

pAnA9IRBNYYT N Mean StDev  95% C|

ARNYTINWAY 25 5600 1.258 (5.095, 6.105)
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5 o =
MONYTWANNIBAEU N 10 55 ¢ 880  1.333 (6.375, 7.385)

v oo o
ronyvaNaslad Ui 15 55 7080 1908 (6.775, 7.785)
Pooled StDev = 1.26754

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

NARSMIABUYY N Mean Grouping

rauyvmaungla¥ fufl 15 25 7.280 a
AONYTINALNTEaEY Ul 10 25 6.880 a

ABNYTINWA 25 5.600 b
Means that do not share a letter are significantly different.

nvadauNYsEEmANRANuYaUALAve IARTuTABNY Y
One-way ANOVA: & versus wansinsinaayen
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

ARLHENGRHIT Y 3 201, 202, 203

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

wandtueiAesyY 2 2059 10293 513 0.008
Error 72 14456  2.008

Total 74 165.15
Model Summary

S R-sq R-sgladj) R-sglpred)

1.41696 12.47%  10.03% 5.02%
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Means
pAainYIADIYY N Mean StDev  95% Cl
ABUYTINIAT 25 6.160 1519 (5.595, 6.725)

= w o
PONYINANNTBRBY WM 10 55 7440 1387 (6.875, 8.005)

v oo o
pouyrmaunzlad Wi 15 55 <00 1339 (6.155, 7.285)
Pooled StDev = 1.41696

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

AR MTIADNYY N Mean Grouping

o Y
ﬂaug‘li’]&lﬂuﬂ‘ESLﬂEjU Tu 10 25  7.440 a

AanvrnaIRylad Judt 15
T v 25 6720 a2 b

ABUYTINAT 25 6.160 b
Means that do not share a letter are significantly different.

N1IMAEBUNNUSTEMANREA N UATIAM LN BIvaINEn AT ANy YT
One-way ANOVA: A58 versus HaRAMINABNYY
Method

Nutl hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

WERSUAIRDUYY) 3 201, 202, 203

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

wandostronys 2 1512 7.560 310 0.051
Error 72 17576 2441

Total 74 190.88



Model Summary

S R-sg Rsglad) R-sqlpred)

1.56241 7.92% 5.36% 0.09%

Means
wEndnsiaauyyn N Mean StDev  95% Cl
ABNYTINNAT 25 5480 1759 (4.857,6.103)

ﬂ@“"—u’m“ﬁ“ﬂmgw Fufl 10 25 6560 1.356 (5.937,7.183)

v e :J
meuyrwannzlas Ui 15 o5 soan 1546 (5.217, 6.463)
Pooled StDev = 1.56241

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

WARAINADUYYN N Mean Grouping

ARLYT WA T Ty Tufl 10 o5 6560 3
v oas d
rouyrmaunsles N 15 o5 ssag 4 b

ABNYYINAT 25  5.480 b
Means that do not share a letter are significantly different.

NIVAEEUNNUSEEMANNTIAUTBUATUAIAUNIINYBINEAS AT
One-way ANOVA: 2711714 versus HEAS9IADIYYI
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level O =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

wER ANy 3201, 202, 203

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

wAndusiPoNyl 2 1875 9373 419 0.019
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Error 72 161.04  2.237

Total 74 179.79
Model Summary

S R-sg R-sqlad)) R-sglpred)

1.49555 10.43% 7.94% 2.81%

Means
nansuaiARAYY N Mean StDev  95% Cl
ABUYYINIIAT 25 5680 1.865 (5.084,6.276)

ABLYYHANNSEIREY Tufl 10 25 6760 1.268 (6.164, 7.356)

[YRPYI |
pouyrmaNnzla¥ W15 o5 5709 1975 (5.124, 6.316)
Pooled StDev = 1.49555

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

HAndIiAaNYY) N Mean Grouping
ABNYIHALNTEIREY Tuf 10 25 6.760

2 s o
rouywNaLazles UM 15 e 579 b
ABLYUIN AT 25 5680 b

Means that do not share a letter are significantly different.

nsnadaUNIUTEEMENERMITEUAMURIINNaunau vaskBAfneinaay Y
One-way ANOVA: A21unaunsasl versus Handuainasyen
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal

Significance level Q =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

HARDIAIADNYY] 3 201, 202, 203

Analysis of Variance



Source DF AdjSS AdjMS F-Value P-Value

WERAMMABNYYYT 2 1032 5160 273 0.072
Error 72 136.00 1.889
Total 74 14632

Model Summary

S Rsq Rsgladj) R-sgpred)

1.37437 7.05% 4.47% 0.00%

Means
AR ugIAaNY Y N Mean StDev  95% Cl
ABUYYINAN 25 6.000 1683 (5.452,6.548)

ABUVINARNSYAEY T 10 55 5840 1143 (6292 7.388)

v oo o
rouyraNRElAT TR 15 o5 g 100 4036 (5.572, 6.668)
Pooled StDev = 1.37437

Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

uandneinauyn N Mean Grouping

g a <l
ARUYYINANNTHIBY TUN 10 55 ¢ gap 5

YRV
Aouytmadaelas Juil 15 25 6120 a

ABIYTINNAN 25 6.000 a
Means that do not share a letter are significantly different.

nsadeunUssamauannvaulne s veINani nsinay Y
One-way ANOVA: Auvaulagsqsl versus Nandmsinauyen
Method

Null hypothesis All means are equal
Alternative hypothesis  Not all means are equal

Significance level a =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values
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AR UsIADNY Y 3 201, 202, 203

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
WARdnYiARNYYY 2 27.55 13773 805  0.001
Error 72 12320 1711
Total 74 150.75
Model Summary

S R-sq R-sgladj) R-sqpred)
1.30809 18.27%  16.00% 11.32%
Means
HANAMTIADNYY N Mean StDev — 95% Cl
AU NN 25 5.800 1.658 (5.278, 6.322)

ﬂauuumwauﬂ'ﬁzl,%w S 10 25 7980
v oar ql
nauyrmaunglas Jud 15 25 6.440

Pooled StDev = 1,30809

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

HEnA9IADIY YT N Mean

1.021

(6.758, 7.802)

1.158 (5.918, 6.962)

Grouping

AoNyTmaNnTEldEY Tul 10 25 7.280
rouyrrauadlad SN 15 e ¢ 4a0

ADNYUINIIAT 25 5.800

a

d

b
b

Means that do not share a letter are significantly different.
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Feed anc Nutritien Laberatery
Institute of Nutrition, Mahidol University
Salaya, Phuttamonthon, Nakhon Pathom 73170, THAILAND
WaajuRin1g andulatuinig smaimendesiing
999 QUUWVISNONA e 4 duamatey Sungwvsumne Swiaupsugy 73170

IVMURANITATY

#19619915:  1A3BSRL ABUYYY Y + NTtABY

\aufuinTg:  SFT 1261/2561

Twandoevasiiageems: WureavmEua usswraut St 7 van (iflean)

dvaiuuinis:  madndaiven aniveimand aotuvelilawszeamndhaamnsananssdy
1Bl 1 yeuaRBInge Lwia1angza nguyNe 10520

Fuiisuedne: 17 wqunieu 2561

Fuitveaoudiegne: 18 wuatAN 2561

Fwmaau: auanansuuY

HanInadeu:

A B Average
Caffeine (mg/100 ml) 12.45 12.17 12.31
Sulfur dioxide (meg/kg) 1599 16.50 16.25

Fruahsresieiidusentalsmsnn

PROMIBIFER FORZEDVERTISING
A

(E¥IsranTansd as. niy inadan)
souldmematheninensuazdandoy
Ty = o ar

UfuRwiniun gemnemsasfulnrinms

FwruNansYageu amviidelanil as 0517.21/ 1109 aruin 18 fiquiwu 2561
1/2

The analytical results reported in this document are valid for the submitted sample only.
This docurnent is prohibited for use in any type of advertising without written permission,
wamsnnaoultlaiuded niviniu Wnianawsilussmnlavandeulaiveygm

MUTNIFIUINAG Tel. 02 441 9346, 02 800 2380 ext. 406, 418; Fax. 02 441 9344



Feod ane Nutritien Laberatery
Institute of Nutrition, Mahidol University
Salaya, Phuttamonthon, Nakhon Pathom 73170, THAILAND
YiawfjiRnig andulnyuints aminendvuitaa
999 QUUWVTUMNA a8 4 AIVARMETET UNINNEUMNG JavinuRTUsY 73170

(ORAITUNY (lat# SFT 1261/2561)

ABvmaau:
SIOMIVAtEY ovndou
Sulfur dioxide Optimized Monier-Williams
Caffeine J AOAC. No.5(71): 1068-1071

2/2

The analytical results reported in this document are valid for the submitted sample only.
This document is prohibited for use in any type of advertising without written permission.
wanyswaseuldlaniumosniliniy dunienmsiivusemetasanioulstusygm

IMUUIMSIENTT Tel. 02 441 9346, 02 80O 2380 ext. 406, 418; Fax, 02 441 9344



[Feed anc Nutritien Laberatery
Institute of Nutrition, Mahidol University
Salaya, Phuttamonthon, Nakhon Pathom 73170, THAILAND
vaaUfiRnms asrtulazuins uininerdeiies
999 QUUWNENYA 18 4 suarman Sunaywsuama Swinuasuss 73170

FIBUHAN TNFEY

fpthaans: o Aoy ¥ + axled

lavfivinTs:  SFT 1262/2561

swazBorvamintems: [Wuveavaldivies ussgwiaud Swau 7 van (bifiaatn)

guaduuinm:  meduiihing ausingrmand anrdualuladnszasuindniiaummsainnssds
12l 1 gavanaings waRIANsH Ny 10520

FuRifuiaethe 17 nguma 2561

Tuftnaeudaegna: 18 wwnmu 2561

Foweseu: muenaIsIUY

HANTANADY:

A B Average
Caffeine (mg/100 ml) 16.38 16.74 16.56
Sulfur dioxide (meg/ke) 73.40 72.47 72.94

Frairse sl i rem sl

PROMBIFERECA ADVERTISTNG
& Mg

Evrteans1and as. sy e Tav)
seufnnamiieninginsuasdanndon
PRy P~ v o o

Ujlamifiuny gennsmsandulatnnis

TENRBMIVNABY numilrdsianil ms 0517.21/ 110D aviut 18 fiquieu 2561
i/2

The analytical results reported in this document are valid for the submitted sample only.
This docurnent is prohibited for use in any type of advertising without written permission.
uammnaaullanudaed il ynienarsildssmelaensodlduaygm
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The analytical results reported in this document are valid for the submitted sample only.
This document is prohibited for use in any type of advertising without written permission.
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