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ABSTRACT

The objective of this research is to develop the instant coffee products in a form
of tablet by studying the suitable proportion for making instant tablet coffee, including
it pH value and time of dissolution time of instant coffee in a form of tablet for
effectiveness in the preparation of drinks. Nowadays, coffee trade has been growing,
especially increase in consumption of instant coffee. Using DPPH and FRAP assays 5
brands of freeze-dried instant coffee powders and 5 species of roasted coffee bean will
be analyzed by value of antioxidant activity. The obtained results showed that the

antioxidant activity was significantly between freeze-dried instant coffee powders and

roasted coffee (p<0.05). The freeze-dried instant coffee powder was substitute for
instant coffee products in form of tablet. Moreover, according to the pH of freeze-dried
instant coffee powders it is evidence that suitable for instant coffee tablet are brand C
and D. In this study, used 8 different formulas with variable the ratio of weight and types

of coffee, tartaric acid, and sodium bicarbonate value were tested. From the study of

the pH values of instant coffee tablets, the pH value was increased significantly (p<<0.05)

as a result of the addition of tartaric acid and sodium bicarbonate. For lightness (L*),

yellowness (b*) and hardness values were reduced significantly (p<0.05) and the redness
(@*) was not significantly different (p>0.05). On the other hand, the decrease in
dissolution time of instant coffee tablets due to the same reaction between tartaric acid
and sodium bicarbonate was statistic significantly (p<<0.05). In addition, the sensory
evaluation and the consumer acceptance was tested by hedonic test with 30 subjects.

The result concludes that the instant coffee tablet formula which consist of 0.46¢ brand



C coffee, 0.02¢ tartaric acid, 0.02¢ sodium bicarbonate most accepted by the subject.
The data show highest possibility for development of the tablet instant coffee product.
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(origin character) lagauauiian Feszaun1sminaluseau Al

1. MsAannunszAULU 130 Light Roast (city roast) lunsAanuuseuiign azliubn
nMudieageuRnuiis acidity §3geeg Winns caramelize lUwdUszanm 50% sauA
(% 1 % 3 [ o (% v 6 ..
nudslaiauannddn Wussdunismnuanssnuazianizvesaneiusnium (origin character)
paTign M3mszaull nurlasdisaiUseunauvesanudunsadslivanzunnisianldin

I a4 A
WuLASe9AU Espresso

2. MIMLUAANLNSEAUNATS ¥ise Medium Roast (full city roast) AnsAasesuilazlaiude

Aaa a i . I Y o o v o '
ALNNUELT8NI Cinnamon Roast LUUﬂqiﬂ'ﬂu33®UUqUﬂa’NW1VﬂquLsUﬂJiJr]ﬂﬂ'g']LL‘UCULLiﬂ
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mlufsunsmluseauil wasBuseiunismnuangfagihluvindumnieshs Espresso

3. MISMLAANILNSZAULYY %38 Dark Roast (viennist roast) 1HuN15A3lUsSEAULTN N15ALIAR

Aulutull azlddaniundiunnnauniauaiwazlinduniunag1afud nunaITuEd
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v A

goj A = <@ £ .. a ¥ < [y
UduTueenuIAdouNanaUliuI1 acidity anasdn body nunanasnly LUUsEAUNISA
WAAIENBAIZNISAT (roast character) 11AA11 origin character WNNEAUAITILATOIANTL]

duNaNTRIUL 1T Cappuccino 38 Latte

4. MSAANAANUNKUUDUS LU Italian Roast, French Roast, Spanish Roast {Jun1sfidga
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AULANANTENIN NUNAIUA NU NILWESELTIFU
- munAUe (Roasted and Ground Coffee)

1AU19INENAN AT UNTEUIUNITNANAULAE DULALUER PNNTULINAMNUFATIRNE

Avey o

! v < ! = ! v & v = v ! 0
vousardvie LIunITnAuluuindt nunan aviled 2 aeiuguine FenveiuegUagduas
flag 3 WUy Ao Arabica 100%, Robusta 100% waz Blending mudnaiusi1ge daun1siiy
o Ny o = ' oA & v ) a

SnwnundivensAniley 4 9g19R0 81N1A MUY Las ULazANTaU InsziludiUdey

a Y] P I Aa, a @ a a
FAYINLLAZAINUNDUVDINILLNAIUA G]ENLﬂUSL“L!ﬂ’]GUUZ‘VlU@IﬂUV]LLa%vLiJLﬂ‘USLUVIE‘]‘mMQN?ﬂQ
v & P P a A Y a Py |
YDAVDINLNAIUA AD f\]glﬂﬂ’ﬁuﬁallLLa%ﬁﬁsU’]WGUENﬂ']LLWVILWHﬁQ lﬂﬂ'?lrlllaﬂiﬂll
- mLW\Imﬁ’lL%ﬁ]gU (Instant Coffee)

Aonisuinundualuaiaduiniwn udahluuusguliduns dadinsudnegy

2 WUUAD

1) mswanlusyuunuwie (Spray drying) WWunisiiudanunluduudmiudiniuidusles

avdanululuenimdeu ihazgnssmeeenlumdousninunlaziden azldnunilung

AD

Fne)

a < . N o Yy v oA [~ YK 1 A
2) msuantussuudu (Freeze drying) Aon1suntinidutuuddudniiniigaiten
o v Y I3 < - E ! < 5% N 1%
bbUN msimmmmquumumam LW@ﬁ&L‘MEJu’]@‘EJ’Ni'JﬂLi'JI@EJVLlIG]ENL‘UaEJuaﬂTW "i]%i@

o & o < 2 o a a v
ﬂ']LLWN\‘l?I’]Lif\]giﬂuzﬂmammﬂ FUTDNUINYINAU mmamammmuﬂlm

nundsguleunauasuiien wasiena MSendiniui 3 in 1 wiowsnau (Flavored
Coffee) Wdundnsfnsinadoniioanuudaninidmsuduslaamu nduniian ndulax

2 N - a & v
NIDNAUYDINY U19BUA LUUAU

Y o & = i % < A Al & a
Fofvanunnd 5oz fie vedire lanuazainsing wwugemnlududiluuiie fuss

LASUANNAANSAYIR LALADN
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LASDIDALINA
LATRIMENEINGT Y30 LATIeRLIR (Tablet Press Machine) A8 1AS993nsNa1508m
a P P Y v & = P a g W YY) o ' -

HagNENnNgnsiseuTesna Wludia nelannidusiing wasddnfunsesuans vie
Twad dnaumsenareidudauds auvunn uwarguhuusn Jglddaeilewiuduguss
Faau ldunnd Tnsunivhlie1asenin wieending) JiAsearalsvuln GRERIO
LANANUAISINTHAAYDILTT LU LATDINDNLEALUUAINALD A nSUMISINISHANTIRY was
LASDINBNLTRETRLWTR dusunisndnees TaUsuianIsuaniuinnid

\ASD9OALIR, LASDIMBALIAYN LUUAINLAYY (Single Punch Tablet Machine) 1Ju
inseafionuuuNildnu uazguasnudne wanzdunsndslugnamnssuvundn wie
AMAINISHARLULIN WU IR AAUINANN U UlLADLAUTEOLSINGIUNE UNEREN

ayulng 39U anunsandnen lava1eULUULaENaINaNeYUIn

AaauRlneluveesassndin, LaSewaning Bve Carver Ju 4350

- HAMIINAUALLATAMATNES
- TIANNAIYIUAN ﬁ'ﬂiqq
- wSewen, E'TmLﬁmaﬁﬁLa:uammzﬁ’umawﬁmmﬂizmw
Y a [~ LY 1 A Y A [ a a
- @usalinaninfIBg 1L NeNAaBIlYYS aNBUNISNANTS

- Tdwuuldgenyu Jeanunsaldlunilidlniilea

Muil 5 wwsesmonidagn Be Carver Ju 4350
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sgazBuaguaasanandiagn Bva Carver Ju 4350

Heavy-duty extended base frame with die storage cavity
Rugged construction to eliminate deflection

Extended daylight opening and stroke for procedures requiring high compaction ratios
Clamping force 12 tons

Daylight opening 0" — 5.5"

Stroke 5-1/8”

Fully enclosed hydraulic unit

Two (2) fully threaded columns

3.5” round top platen, 4” round bottom work area

Front mounted (0-24,000 (b) Analog pressure gauge

Front mounted pump for easy application of full tonnage
Special features, including:

Dimensions: 10.25”L-R x 15”F-B x 23”H

Weight: 115 pounds

gunsalsgniliidanlunisldnuaiasnandes Bva Carver Ju 4350

Force Calibration Certificate using equipment traceable to NIST
Floor stand 19"L-R x 19"F-B x 30"H Wt 125#
Floor stand 36"L-R x 26"F-B x 30"H W/6" Casters Wt 260#
12 ton hydraulic unit repair kit
Carver Special Hydraulic Fluid (Oil)
1/8 HP Vacuum pump
Evacuable 6mm Pellet Die Set
Evacuable 12mm Pellet Die Set
Evacuable 13mm Pellet Die Set
Evacuable 25mm Pellet Die Set
Evacuable 31mm Pellet Die Set
Evacuable 40mm Pellet Die Set
Digital Gauge (catalog# 6306.PN23 100 b or 6306.PN22 10 (b)
0 Easy read LCD Round Gauge Face
0 Back mounted for Manual Pellet Presses only
0 Battery powered
0 Readings generate in 100 or 10 pound increments on 24,000 pound gauge

0 Approx. accuracy: +/- 1% of reading between 1,000 lbs. & 24,000 lbs. Force



11

5. gndiny

gudlnlnealuiduedinnlifimsndou Ussneumeansidgrdilunsa 1w nsad
m3n (citric acid) ¥38N3ANNINIZN (tartaric acid) WagansNaUAITUBLUN (carbonates) vi3oly
A1sUBLUA (bicarbonates) FainufAzenluihegniniuaziinisuanUaosuia
s s 1 [ < 1 1%
msuaulaeanlenesnin dulseneuvesisuelinisenousiey

(1) fendrny Feindusenfasarelalus wu woalnsu Dudu

£

(2) srudmsuiianesy (effervescent base) Wuduwanvesans? dgnoidunse
f ' ) ¢ = & | ¢ Iz
LAZANY WU a13nguAIsUais Badulraeainsvsulaeanlyn
(3) anstheduglunisnanedin 1wy asYlevaeay asussnausa (Wudu
= a P & ' a a & Y a P ] aa A
galunsidenldeiunazanstiedus Tunsuantuaziosiansadenldansninuum
iedesiunsiiaufisenesineuldenu (premature effervescent reaction) saufis®s
danldansnazatsunlen telidenuilade (Ne.ns.nsenm 2547)
Uifsensiianesiiuufizennsasns seninansadssnvsensamsmi3nuazanad
< I3 :f! a aaa v a d‘ a on YY) | | dy
Juluasusiun FwaziAnuiseviuiiiefiuunasly deinegwaunisseluil
NIATHIN CeHgO7.H,O + 3 NaHCO4 4 H,O + 3 CO, + NasCgHs504
ASANISNISA : CoHeOy + 2 NaHCO; 2 H,0 + 2 CO, + NayCqHqOp

Al 6 pding (ans UseiusTaiug, 2555)
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audfrnuasuazussdasdmsueding

[y a

Tymanuesiindrdguednduanviiaves] Aenisgaduanuasnsatunisiianesiile

<

o w

Auliuug Tnsanzidledudaiunnudu uenaniudsnesiansuisesnuAIiesiend 1Ay

o

wavaIPIeuYin W arswiandu Wudu kdndaristavesildasiuledudaiuanuin
a (Y ¢ a o 1 d,‘, ¥ o Y a = v M v LY ¢
Handueisianeadlngazgannuiulan vilnAansidesaaeinlulaussgluussduni
a o eda = s a - v v i owm oy
wineay Kandauginildunauvedlansuluasvaiunaruiansdenaatsld annulunivusalile

Ynaiin neinufisensadl

2 NaHCO; — % Na,COs; + H20 + CO,

va @

U 6 o U a % 'S a ] U dy Yo 1 ldlq a A
Uiif\;ﬂmsmmmuma&mmwumwawﬂxlmmzﬂammmmulm Imamu‘imymuauﬂgumﬂm
| < 1% s a a . . [ ~ [y LY
mimmmmmaﬂaaaazgmuau (aluminum foil) wazlalunasalave Ledasnunisaulany

Anuguranuslaalneenld InevaealavenlddeliUnviinileasiu aauguld (moisture-

a

proof closure) visea1aussuenidalnelivdamnesyilalaniinmenosdozgiifion (aluminum foil
(3 a a a I

blister) Ineldneedezaiilonyiniindounielusielndiesiu (polyethylene) iiedasiuns@nuin

a a

viiesesTwemlesdezaiiien nsussysesiluan1znlannuyu nedine1vasussgiends

Wene TlunTounninseningnisussy
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Y89 aunsaluazddanliuauidy

3.1 Fagaunsallunisvinundnsazuuuudan

3.1.1  dnghusazasadinidlunisuaaniundnsazuuuudain

3.1.1.1

3.1.1.2

3.1.1.3

3.1.14

3.1.15

3.1.1.6

3.1.1.7

3.1.1.8

3.1.19

3.1.1.10

3.1.1.11

3.1.1.12

3.1.1.13

3.1.1.14

3.1.1.15

3.1.1.16

3.1.1.17

NNAIUAEIETUS Sidamo Ethipia
NuNAIUAEERLS Vietnam Arabica
NuNAIUAEEWUG Doi Chang
NuNAIUAEEUS Uganda Robusta
NNAIUAEETS Brazil Cerrado

°o < °o = [ <
NN TIFUANTAFULUULBLEDNLTY A

°o = °o = [ <
NLWELIIFUANTAIFULUULSLEDNLTY B

°o = °o = [ <
N LIIgUALIAIgULUULBEDNLTS C

°o = °o = [ <
NLWEIIFUANIAIFULUULBLEDNLUS D

°o = °o = [ <
nWELIIgUANTAIFULUULBLE DALY E
lefeumsuoiun (asudnniuse, Useinelng)

4 a aQ v IS L4 s 1Y) [
ASATISYNSA (USEMALA AasUBLsTuU 3110, Usewndlne)
DPPH reagent
FRAP reagent
100% methanol
95% ethanol

#1517735714 Trolox (Fiamudiatiu 20, 40, 60, 80, 100, 120 waz 140 M)

3.1.2  gunsaildlunisuaaniundnsazuuuudan

3.1.21
3122
3123

31.24

3.1.25

a =
LASBIRBNLIIAYN
LASBITIUNIN

a y a
wWIpsluazdun
YoUANANS

ARG

13
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3.2 gUnsaluaziniasiiofiasziigann

321  gunsaluazedasiiadinziiguninnianienIu
3211  p3e3iaA1d Chroma meter (Model CR-300 series, Minolta, Japan)
3212 sesinileduida Texture Analyzer (TA-XT2, Stable Micro System, UK)

322 gunsaluaziaTesiiodiezinunimmaiadl
3221  Unines 50 ml
3222 N38UaNAN 100 ml
3223 wdsuliunng 25 wag 50 ml
3224  wdosdnimih
3225 AN
3.2.2.6 A3 Spectrophotometer
3227  p3e3¥n pH (pH meter Mettler Toledo FE20)

3.3 35aHuUIY
331 AeneigrsnisiuniseendndulufoginiuidifasuuuuuniBonudauasniudn
up fe35 DPPH
33.1.1 w38 0.1 mM DPPH lngagana DPPH 0.07 g Tu 95% ethanol 250 mL
3312 W38Ua15I95EIU Trolox ALY 0-140 UM lagieses Trolox A
g 500 uM Taeds Trolox 0.0031 ¢ azanely methanol 100% 25 ml
3313 UUnansinasgiu 0.5 ml wauans DPPH reagent 5 mi ieilvidniu tiludal
Tuiiiln fgaumnfivies Wuran 30 uil

3314 Aamnsgandunasd 515 nm 1ag blank #o 95% ethanol 0.5 ml WaxaNs

DPPH reagent 5 ml

3315  @3unTdigsgu WniAINIIUeladasElagAInaINgns

blank absorbance—sample absorbance

DPPH radical scavenging activity = x 100

) blank absorbance
= L% . . .
N1 : ARLUaIN191n Brand-Williams, Cuvelier wag Berset, (1994)

332 AeneigrsnisiuniseendndulufoginiudifasuuuuuniBonudauasniudn
UR 13875 FRAP
33.2.1 1W383 FRAP reagent laeiaw acetate buffer pH 3.6 Usums 250 ml fiu 10
mM TPTZ 25 ml fiu 20 mM FeCl; 25 ml (8m518u 10: 1 : 1)



3322

3323

3324
33.2.5
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WSENETUINTFIU Trolox ANUINTY 0-140 uM Taeeses Trolox AN
g 500 uM Taeds Trolox 0.0031 ¢ azarely methanol 100% 25 ml
WUnansanmsgu 0.5 ml Heans FRAP reagent 7.5 ml welidniu tlud
Wluiiiln fgamgil 37 °C 1Hunan 30 wifl

farnsganduuasil 593 nm

A919NTMLATFIU WAIMANNENITATUOUYADATE VDI IDENS

11 : FAuUasN9N Benzie wag Strain (1996)

3.3.3  NImAnnSAueLYadaTEYeInLIiIeYs

3331

3332

3333

3334

3335

33.3.6

3337

3.3.3.8

Fanunognai 10 foege fegas 1.25 ndu azangluthndu 25 ml
thensavanefegnandeas 10 whdetndu

Unansiegian 0.5 ml wawans DPPH reagent 5 ml welvidniu vnluda
luiifln fgamgiivies Wunan 30 Wil

farnsganduuasil 515 nm lag blank A 95% ethanol 0.5 ml Hesans
DPPH reagent 5 ml

thefildiisufunsvluinsgiues DPPH

UUndeeean 0.5 ml wasans FRAP reagent 7.5 mi weildniu diludisls
Tuiifln figaumadl 37 °C 1Wunan 30 wifl

MAINIIAANTULEIN 593 nm

WeleieuiunsneInsgIuYes FRAP

fan - fauUasunann Benzie uaz Strain (1996) wag Brand-Williams, Cuvelier uwag Berset,

(1994)

3.3.4  gosnldlumsfnyiuIuna tartaric acid wag sodium bicarbonate N15¥IINLHATLN

°o & v o=
dsaguoniin
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M13197 2 USua tartaric acid wae sodium bicarbonate fildluniurdnsagunuudadalu

WAaEns
ans U%M’lmﬂ’lLW\lﬁ’lL%ﬁ]g‘U Tartaric acid Sodium bicarbonate
T1 AunEie C 0.45¢ 0.02¢ 0.03g
T2 Mundiie C 0.46g 0.02¢ 0.02¢
T3 Mundiie C 0.47¢ 0.01¢ 0.02¢
T4 Aundiie C 0.5 0.00g 0.00g
T5 AuEsie D 0.45 0.02¢ 0.03g
T6 nuEsie D 0.46g 0.02¢ 0.02¢
7 nulEsie D 0.47¢ 0.01g 0.02¢
T8 AulEie D 0.5 0.00g 0.00g

3.4 Fnsitldlunisieszi
3.4.1  A1audunsanns (pH) (AawUasaInisvas Tania Maria Leite da Silveira )
Salnald pH meter Fadaogenual 1.5 n¥u uaztin 50 mL aulwaransudrsanilusa pH
A pH meter
3.4.2 msdaanuEdne (L¥) aduns (@*) uasAdvaes (b*)
thiegenundnsaguuuudadaninddluszuu CLE Ingldiades Minolta CR 300 A1l
21UlAAD L* a* way b* LanIdeAT AINNEINY, ANUTIEI-LAY LAY ANUMEBS-TN AuaNeU
343  M5iaAAALLe (Hardness)
thiegenundnsasuuuusadaunindianuuds Tagldiaies Texture analyzer TA-TX2
lngldviain P/2N
344 mavegaunINIIazas (FauUasanisnisldveasiaiazareindve Berocca)
‘Ll”mLL‘V\IE%’WL%ﬁ]gﬂLLUUé’mLﬁmﬁﬁﬁmﬁﬂ 0.5 nsu azangluti 20 mL figauvindl 50°C Juraanlu
miazmﬂ&u’qLLGiﬁﬂmLLWﬁWL%ﬁ]gULLUUé’mLﬁmaqhﬂwfwumzﬁ’qmLLWﬁ’]L%ﬁ]gmwué’mﬁmazmmwm
3.4.5 MIAEUNIUSZEMEURE (sensory evaluation)

Tdn53mseniwu 7-point hedonic lngagnaaaun1seousuveuslaalumud niu savid

< & o [y Yy o
ANULUULLDLAYINU L’Ja'ﬂ,umiazms wazANUTaUlnYTIN I@EJI“(IE;JI‘I/]@E‘?@UQWU']H 30 AU
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3.4.6 NIFIATIZHNANIGEDA

TNUHNUNITNAABILUY Completely Randomized Design (CRD) 1¥n15Uszunanalang
TUsWNSUNN9ED R SPSS (Statistical Packages for the Social Science) 1AS1¥HAMULUTUIIUNT
W87 (Analysis of variance; One way ANOVA) waziU3auiiisuidadoudieds LSD fisesuainy
Fotudewas 95 lun1siinseit An1sAIunseandindusdie3s DPPH way FRAP A1 pH A1A91Y
a179 (L*) A1dune (@) Adudes (b®) Armnuuds (Hardness) wagtianlunisavane

1UNUNNTNAABILUU Randomized Complete Block Design (RCBD) ldn1suUszananalag
TUsWNIUNN9ED R SPSS (Statistical Packages for the Social Science) LAS1EHAMULUTUIIUNG
W87 (Analysis of variance; One way ANOVA) wazhU3auiiisuidadoudieds LSD fisesuany

Wotluiowaz 95 TunsiATIERNIVIAd@DU 7-point hedonic
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unii 4
NANISNARDILAZDAUSIINANITNAADY
4.1 MSANEINAVRINITAUNITEBNTLATULALTS DPPH wag FRAP
4.1.1  MFIANsAuNseandntuesniwil 1ne3d DPPH
mﬂmiﬁ'}ﬁaasmmLu/\lmﬁﬂL%agﬂﬁmumzmumiﬁwLLﬁaLLUULLG&L%ﬂLLG?N#T’Q 5 Bve uaw
Mufun 5 aneug  andamnsdunseon@edu  (antioxidant  activity) Tagldiedos
Spectrophotometer i 515nm linan1snaaeuanslunisnad 3

A13197 3 AN1sFuNseandndurainiuldniazunuuntdigenuduazniuiaaun 1neds DPPH

FDYNN % DPPH radical scavenging activity
Svia A 72.499°+0.58
fvio B 83.624°+0.56
ftie C 84.217%+0.03
f1fo D 84.769°+0.42
fvie £ 84.829%+0.53

Sidamo Ethipia 11.480°+0.32
Vietnam Arabica 9.653%+0.13
Doi Chang 10.5577+0.16
Uganda Robusta 12.588%+0.16
Brazil Cerrado 4.89"+0.13

NUELR)
- enuluaiade + ANJERULLIATFINAINNTINNSAIUNNTERNTIATUYRIN ARSI FUAN L

NZUIUNTIMTILUULYE DNUT Az NUNmUA 1ag3S DPPH 3 41

'
v v [ = Y

- fdnwINWIBINguuanaeiulursduRsIAULEAIINARAsTAULANA e TTEE AN

ANRATIIZAUAIULTIIUI5% (p<0.05) 1B usuAadlagIBLSD

NNTBATIHAINTEUNTEENTMYU (antioxidant activity) Yaeiieg 1NN L5agUwUY
whigenuds 5 Bvauazn unAiua 5 @reiug 1835 DPPH udwhnsduiindnnsduniseandiedu

lonan1snaanaandlunisen 3
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LANINTUIAINITANUNNTDONTLATU WU’i’lmLLv\lﬁﬁL%gﬂLwULLGziL?J'aﬂLL%QLLazﬂﬁLLWﬁaumﬁm

1Y

N1381UN1500NTnTUm 1A ueE 19l ded1Ag (p<0.05) Inem1 DPPH radical scavenging activity
A1315091A512%910 antioxidant AeglufegsnuniufATendu DPPH luansazaneiumniuea
1me antioxidant aglsdianaseuiu DPPH radical vl DPPH radical ﬁ@mﬁmmﬁ 515nm anad
Lﬁaﬁwmﬁwmmmugmﬂﬁm DPPH radical scavenging activity 8onu1 §30g13918A1 DPPH radical
scavenging activity mnﬁlqmﬁqﬁm antioxidant activity ﬁaaﬂmmﬁmmiaaﬂ%msﬁ’umﬂﬁ'qm

(Wendy et al.,1995)

4.1.2  ANINNNSAIUNITEONTLATUIDIN LN LAe D FRAP
o w 1 o < 1 @ :’/ -dl v o Y o 1
M 3FIeg N uNESagULUULEEaNLT 5 Bve uaznunAIuA 5 aneiiug undaem
NIANUNNTENTLATU (antioxidative activity) IngliaTee Spectrophotometer 7 593nm lena
ANSNARBILARIL LRSI 4

A15197 4 ﬁhﬂ'ﬁé’mﬂﬁaaﬂ&?jt,m%ummmLw\lﬁwL%ﬁ]g‘ﬂLLUULLG{iL%ﬂLLﬁﬁaLLaszLWﬁ’mm eSS FRAP

FDYNUN FRAP value (mM Fe?* /g)
Svia A 0.542°+0.00
fvio B 0.588°+0.00
ftie C 0.666°+0.00
f1fo D 0.668°+0.00
Svie E 0.671+0.00
Sidamo Ethipia 0.175%+0.00
Vietnam Arabica 0.1443%+0.00
Doi Chang 0.160"+0.00
Uganda Robusta 0.204%+0.00

Brazil Cerrado 0.091"+0.00
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NN GNY

- enuiuanede + Andesuuasgiuannsinnssiunseendinduveanunkdnsagy

'
a0

FNUNTZUIUN VAU UL E N aznLnFun 1aeds FRAP 3 41

o

- fdnwInwsIngunuanaiuluredutiRefulEnsIAdstauLanA et dAny

NNEDANTEAUANUITDIUI5% (p<0.05) WIsUTBUALASLALTBLSD

NNTIATIERAINITAIUNIT0BNTATY (antioxidant activity) veiieg1an undnsagy

[ I a v o v & Y ad ¥ o LY =1 | v
LUUBALEBNLTY 5 8valazn1uiAIun 5 @a1eug Ade35 FRAP La1vin1sUuiinAIn1saIuns
pandndulanan1snaasauanslunisnei 4

A a 1 o a o 1 o & 1A 13 Y] =

WeiansaneINIsAIuNIseandady nudtnundniasluuuudigenuduasniunauailen
N19A1UN1500NT AT UA A UBY 1T T8d 1A DYy (0<0.05) 1neA1 antioxidant activity 9811910
antioxidant lufeganuinufiseneendiaduriu ferric-tripyridyltriazine complex TilUdegugy
\u ferrous (Fe?*) form &sanunsaganduuasiininueninau 593nm dednlusieganundsuna
antioxidant u1n axviliid ferrous (Fe?*) form wn@u vinlviaA9innae spectrophotometer d@7
1neuluaae (Iris et al.,1996)

a o i °o & | 3 v Y} v ¢

91NN1IAATUIIBE NN UNENTIFURUULEIEDNUDY 5 BouarnunAIuA 5 @1eug 1

TATeRAINISAUeYYadaszieds DPPH waz FRAP vilimuiiniundnsaguuuuudidonuduas

o v

Y] a1 v a Y ) I Ao ) ' A
NUNAUALIAINITATUNITEONTIATURSAURE 19l TBE ARy (0<0.05) TasTudreg1snunniaAInIS

o

v a o < o @ [ < . . I | £ =
G]’mﬂ’]i’e]@ﬂ"limsﬁuq%L‘U‘UﬂﬂLLWﬁ’]Li"\]EﬂLLUULLGULEJE]ﬂLL“U\‘I lagans antioxidant @1150Y28AOATUNTD

' v
a a

idneyyadase (Free Radicals) MAnduanuisereendinduniglusinigls lngasidluia

s a QII a aaa [l £ :.J/ 9 ¥ a aaa a U v gj = A ¥

ansouyadasenasinu)isenanld wazduddldiminu)iseneendintu dedusdadentdnium
o & A [ v [ < o a [ 3 °o &

NQﬁWLiﬁ]E‘U‘WN']‘L!ﬂi%‘U'J‘L!ﬂ’]iVl']LL‘VNLL‘U‘ULL“UL‘EJE)ﬂLLGINGLUﬂ’]iV]@aENVI’]NﬁGmm“ﬂﬂWLLWﬂ’lLi"\]EULL‘U‘U

[ <
DALUA

=2 ' o & o o w L I
4.2 M3AnwAT pH Y89 NsdLSIgUARUnsTUILMIYIUALUUL T DNULTY
NHANISNAEDINITIAAT pH  veanunkedn5agUTINIUNSTUIUNSIIWRL UL EoNUDs 5

8o lngluiases pH meter lanansvnasuanslumisnei 5
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=] | o & i ° v LA <
f1979N 5 AN pH GUENﬂr]LLWN\T?{’]Lﬁ‘r\]EUN’]UﬂigU’JUﬂqiquLﬂqLL‘UCULLGULEJE]ﬂLLGUQ

019N pH
Svia A 4.19°40.02
S0 B 4.43°+0.01
Svie C 4.42°+0.02
§%e D 4.46°+0.03
Svie £ 4.28°+0.00

‘VilI’]EJLVWJ'
I3 i a oA Y o & A
- 189U JUANLRRY + ATLUYAUUNINIZIUIINNTITINAT pH “UENﬂ']LLWN\‘]ﬁ’]LT‘UEﬂVIN']u

° v = < Ay ! Ay o Y
ATEUIUNIIVNLAILLUURTLEDNLUS 5 81D hHagynInA1 3 941

o

- frgnwsnwdIngunuwanasiuluredutiffukansinALadselinuLANAseE 1 tud Ay

NEDANTEAUANUTDIU95% (p<0.05) WIsUBUALASLAETELSD

nN3tAI0Eg 19N uNId 15 FURRUNTEUILNM SR UGB oNWdeia 5 B 1nTne
£ d‘ ¥ o o = 1 ¥ -dl
pH Ineldia3es pH meter wavin1stuiinApH lananismaasauandlunisned 5
\dlofiansanen pH vesiipgenulnednsaguikiunszuIunsiuisuusgidonudanuiy
o & a ° ] LA & W | Ao o W
NUNEIFISAFUNNIUNSEUIUNMSWAL UL ER TR pH Asiuegeiifuddey (p<0.05) lag
1 3 a U U (% a dy a [ L3 d‘ 5 ¥ d‘ ] Y a dy
ABY pH HullANduRLSAUTav AU e wmanAugin L LTo91nasRRuviAnsaUTY)
U190 hydrogen ion 59184 free hydrogen ions Wag undissociated hydrogen ions ALV
Yo9salUsgIaNsaUsELNUlANAMUTLTUTINYB free hydrogen ions (Hong et al., 2015) 151
= A A ~ o o = [y =
Jadennuniiian pH Naslunisnasewihnundniaguuudadn
INATNAITANAINITAIUNITOONTATULAZAT PH INHANIINABDIIUAITINTN 3, 4 Uag 5 T
& °o & v o °o v & ~ A %
annuwaLsagUEne D ey C IumimaaqmmLW\ImmgﬂLLUU@mm LBI9INUAINITATUANT
2oNBATugs M TINA1AI835 DPPH way FRAP lnefir1agluyie 84.217-84.829 uay 1.916-1.931

o o a A Py 9 Y a o ¢ o & v & & a
FIUATNU LLasdAN pH '1/]%3\1LW@IMIMNaWﬂm%ﬂqLLWﬁqLiQEULLUU@mLll@ll?n']llLUiEJ'JlI']ﬂLﬂLﬂ‘U"\ﬂﬂﬂ']i

wunseaslulugn
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4.3 MR pH vaenundsagULuUSade
NHANIINAEBINITINAT pH HaINRaNNWHdSaFUnNgnsTsimuaTia 8 ans laeld
- v -
M504 pH meter lnan1snnaeIuwandlun1sIem 6

A13199 6 A1 pH veanuNdIFIgULUUSAn

Treatment pH

T1 (ﬂﬁLLWgﬁa C 0.45g, tartaric acid 0.02¢, Sodium bicarbonate 0.03¢) 4.98+0.02

T2 (ﬂﬁLLW@Iﬁa C 0.46g, tartaric acid 0.02¢, Sodium bicarbonate 0.02¢) 4.60°+0.02

T3 (ﬂﬁLLW@Iﬁa C 0.47g, tartaric acid 0.01g, Sodium bicarbonate 0.02¢) 4.76°+0.01

T4 (nuEvie C 0.5¢) 4.42%+0.02

T5 (ﬂﬁLLW@Iﬁa D 0.45g, tartaric acid 0.02¢, Sodium bicarbonate 0.03¢) 5.40°+0.02

T6 (ﬂﬁLLWgﬁa D 0.46g, tartaric acid 0.02¢, Sodium bicarbonate 0.02¢) 4.55'+0.02

T7 (nudia D 0.47¢, tartaric acid 0.01g, Sodium bicarbonate 0.02¢) 5.21°+0.02

T8 (nwida D 0.5¢) 4.06°+0.03
VUYLUG)

< ' a 1 PN [ o & [y <
- 9189UUUARAY + ATLVYAUUNINIZIUIINNTITINAT pH %@Qﬂ?LLWﬁ’]Liﬁ]EULL‘UU@@L@J@ 8 gn3

LLG\'azqmi’mm 3

o

- frgnwsnwdIngunuwanasiuluresdutiRfukansIALdslinLLANAseE Ty Ay

N9ADANTEAUANUTDIU95% (p<0.05) WIsUBUALRAELAETELSD

f\]’]ﬂﬂﬂiﬁ’]@v’mEJ'NﬂWLLWﬁoWLg"\]EULLUUEJUWLﬁ@ﬁﬁuﬂﬂﬁilﬁu tartaric acid wag sodium
bicarbonate audng1uns 8 ans w1ine1 pH lngldinIas pH meter wdvinisduiindpH lana

ﬂﬂﬁ%@ﬁ@ﬂLLﬁﬂﬁiu@’]’i’Nﬁ 6

]

A a 1 LY 1 o & [y < ' < [ @ a1
LBNINIUAT pH GEJENG]’JE]’EJ’Nﬂ']LLWﬂ’WLT\]E‘ULL‘UU@@LJJ@W‘U'J']ﬂ']LLWﬂ’]Li'ﬂ]E‘ULLU‘U@@Lll@llf"”l'] pH

o aa

snsfiuegiitudfiny (p<0.05) lnenundnsagunuudadafiien pH geiigaiial 5.40+0.02 Wuwa

1N1NdndIuvRIvdanILn, USuianiw, tartaric acid wag sodium bicarbonate Tusag19n 6w

= = LY

o & o & - A o X . - a &
ﬁ']Li"\]EULL‘UUEJ@LlI@I Luaﬂﬁ]’mqmumﬂimm sodium bicarbonate UNNNAAYIUANANUALUULUE LAY

9 9

wiiavoInungie D TaA1 pH C
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LY ! °o = v 2 & [ ! A '
INNITUIAIDYNNUNFULIIFULUUEALIATY 8 gRT U1IRAIAIINEIN (L*) AELAY (a%) Lazan

Aude9 (b¥) leeldinTesinAnd Chroma meter LazinAIANLLYe (Hardness) Ingiasod Texture

analyzer TAXT2 lgnadawanslumsedl 7

a °o < [y <@
M1INN 7 @mﬂ']‘W‘Vl’Nﬂ’]EJﬂ’]W‘UENﬂWLLWﬁ’]Liﬁ]EULLUU@@L@J@

Treatment L* a* b* Hardness (g)

T1 (nuiiia C 0.45¢, tartaric acid

48.41%°+0.17 | 9.40°+0.20 | 25.51°+0.08 | 1249.60°+113.97
0.02g, Sodium bicarbonate 0.03g)
T2 (nuidiia C 0.46g, tartaric acid

48.04%°+0.82 | 9.65°+0.30 | 26.67°+0.10 | 1500.57°+211.19
0.02g, Sodium bicarbonate 0.029)
T3 (nuidia C 0.47g¢, tartaric acid

47.73°°+0.23 | 9.87°+0.12 | 25.84°+0.19 | 1831.77°+77.21
0.01g, Sodium bicarbonate 0.029)
T4 (muW?Jﬁa C 0.5¢9) 47.33°+0.52 9.212+0.64 | 24.729+0.61 | 1909.07°+256.25
T5 (nwidia D 0.45g¢, tartaric acid

48.79°+0.35 9.68%+0.28 | 26.10°°+0.62 | 1409.13°°+59.61
0.02¢, Sodium bicarbonate 0.03g)
T6 (nuidia D 0.46¢, tartaric acid

48.43%°+0.69 | 9.74°+0.69 | 25.75°+0.70 | 1511.27°+4.16
0.02g, Sodium bicarbonate 0.02g)
T7 (nuBa D 0.47¢, tartaric acid

48.51%°+0.51 | 9.85°+0.12 | 26.80°+0.23 | 1899.13°+42.47
0.01g, Sodium bicarbonate 0.02¢)
T8 (nuEve D 0.5¢) 48.44°°+0.15 | 9.43%+0.56 | 24.82<°+0.53 | 2011.83°+16.43

NN GNY

< ' a 1 PN [ o & [y <
- 918U UUARAY + ATLVYAUUNTINIZIUIINNTITINAT pH %@Qﬂ?LLWﬁ’]Liﬁ]EULL‘UU@@L@J@ 8 gn3

LLG\'azqmi’mm 3

o

- fdnwInwsIngunuanaiuluredutifsfulEnsInAdslauLanA et d Ay

NEDANTEAUANULTDIU95% (p<0.05) WIBUTBUALRAELAETBLSD

ANNHANIINAADINUINAIAINUAIG (L) hazAdmiand (b*) daumni1enueg i vedifgy

[

<

(p<0.05) IngA1AINATN (L¥) uagAnd@mdeos (b*) vesniurdnsaguuuudndingnsi 4 Santesiian

- v 1 A ! 1Y | °o = v < S

Weosmndndiuansrsiuvesdrunadlugasnwidniaguuuudaina lnglugnsniidunauves
a

tartaric acid wag sodium bicarbonate NUNVUILLAIANNAINNANINTUNIY 11ID9977 tartaric acid

waz sodium bicarbonate LHundnfiddvvinlidaniundarauainafiud unuusuunldasly
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waglugnsniiusinanuniunduarimanuaineianasnulunie Tudiuvesdduas @) lifiay

upnEAUeENLTYEALY (p>0.05)

NN a NN b

NIN C NN d

AN e NN
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AN g 2 h

Al 7 nuldnsaguuuudaudin 8 gns

A a nMudnsaguiuudadagns T1 A b nMundFagUuuUsaingns T2
A ¢ Murdsaguiuudadegns T3 A d mMudnsagluuudadingns T4
A e nundnsaguuuudaiingns T5 A f Mudnsaguuuudadingns T6
A g MuNdFIgUuuUSaingns T7 A h MundnFaguuuusaiingns T8

a € 1 < o | o & v & O ~
INNIFAATITUAIAINULYY (Hardness) GUEN@'JE)EJ’NW]LLWﬁWLiﬁ]EULLUU@@L@J@WQ 8 qmmmm

1 LY | a o o @ (Y | a a < ~ IS ~ A
unne19A Uy 1T Wed1A ey (p<0.05) lauA298 197 UANANULYIFGINAAADFAT T8 T IUAN
2011.83+16.43 n3u (JugmsnunilafinisiAy tartaric acid wag sodium bicarbonate Tagnuw
dusaguuuudadadiAtauudaana esain tartaric acid uaz sodium bicarbonate fvAnaslull

I3 [ v I o« A 1y <@ [ v < Y I =
ANuLdvedlasiasidasninndnsagUNHIuNSEUINNSUYE NUd I lAULTIveiIag el

AnanaInuUSINdIuNaN tdadly

4.5 mMylasinaTiunsazatsvesnudsagiuuudade
PNHaNINeaeIIaTluNsaratevesNdnsagULuUSadanie 8 gns laglduniinduiian

IPHANITNARDILARNI I UAITI9N 8
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a o & [ <
19799 8 L'Ja’ﬂ,‘Uﬂ’]iaga’WEJ“U@Qﬂ’]LLWﬁ']Lif\]EﬂLL‘U‘UE]@LQJG’I

Treatment Time (sec)

T1 (ﬂﬁLL‘V\I@Iﬁa C 0.45g, tartaric acid 0.02g, Sodium bicarbonate 0.03g) | 272.67*+13.32

T2 (nuidiia C 0.46¢, tartaric acid 0.02g, Sodium bicarbonate 0.02g) | 295.00%°+20.30

T3 (ﬂﬁLL‘V\I@Iﬁa C 0.47g, tartaric acid 0.01¢g, Sodium bicarbonate 0.02¢) 304.33%+6.51

T4 (nuEvie C 0.5¢) 337.33%+13.80

T5 (ﬂﬁLL‘V\I@Iﬁa D 0.45g, tartaric acid 0.02¢, Sodium bicarbonate 0.03¢) 238.00°+14.00

T6 (nudia D 0.46¢, tartaric acid 0.02g, Sodium bicarbonate 0.02¢) | 285.33°+12.22

T7 (ﬂ’]LL‘V\]gﬁE} D 0.47g, tartaric acid 0.01g, Sodium bicarbonate 0.02¢) 297.00%°+9.54

T8 (nwida D 0.5¢) 309.33°0+65.25

UG

- enuluanede + Andesvuasgiuannsianattunsazatgvesniundsaguiuy

v . o Yy
2ALUA 8 gnT WRATENTINAN 3 91

o

- firgnwsnwdIngunuanasiuluredutiffukansiAadslinuLANAseE T Ay

NADANTEAUANLTDIU95% (p<0.05) WIsUBUALAELAETELSD

nnsthfmegenundnsagunuudadamudadiuiia 8 gas udunaitunisazaie lagld
a ) Y o o = P % A
wiAnTunan wavihmstuiinaaiildlunisazae lornanisveasiandlunisnm 8
A a o ' o o < i o &
Weisannaitunisazatsvesiiegenwdusasusuuudidonudanuitniundnsagy
wuudadlaldiianlunisazanesiaiuegefivedAty (0<0.05) Tnanwdnsaguitldiaanlunis
azanetoungneg il 238.00+14.00 dAdIUV0Y tartaric acid Wag sodium bicarbonate 71T
dealildnanlunisazaneiiovas 1esan tartaric acid Nilgvsidunsauazanslafoulumiveiun
= a aaa 1 < = a H s & a Y =
Fafnuiseregresaindoiuiiacil lnglumsvaiunlzganiuuiagsuaaledi 1013
UanUassufiansvaulasenledoenun induesy Fwglunisuandivesniurdnsagiiuy
[y <
andin
4.6 NIANYINIINAABUNINUTEEMANNE (sensory evaluation)
NMInadeuRMNIN Uz mduRaTesnudnsagULuUSndana 8 gns unliivadeu
o a [ ¥ = a a I & a [y
91U 30 ALUTELluaNwUsNIAIuE ndu saud Auludafeddu vallunisazais way
AMNTaUlaesu laeltn1svadoulLuy Hedonic test WAZILATIZUNANITNAADININEDR LANANTT

U dl
NAFDIANAITIIN 9
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Treatment a nau FAY

T1 (nuiiia C 0.45¢, tartaric acid

4.40°+1.63 4.17°+1.68 3.80“+1.58
0.02g, Sodium bicarbonate 0.03g)
T2 (nuidia C 0.46g, tartaric acid

4.97°+1.50 5.23%+1.19 5.00°+1.68
0.02g, Sodium bicarbonate 0.029)
T3 (nuidia C 0.47g¢, tartaric acid

3.63%+1.22 4.20°1.21 3.409+1.52
0.01g, Sodium bicarbonate 0.029)
T4 (nuda C 0.50) 4.77°+1.55 4.53°+1.80 4.10°9+1.75
T5 (nuidie D 0.45g¢, tartaric acid

5.13°+1.11 4.70°+0.88 4.60°°+1.04
0.02¢, Sodium bicarbonate 0.03g)
T6 (nuidia D 0.46¢, tartaric acid

4.87°+1.55 4.67%+1.65 4.10°9+1.73
0.02g, Sodium bicarbonate 0.029)
T7 (nuBa D 0.47¢, tartaric acid

5.43%°+1.01 5.00%+1.26 4.20°+1.42
0.01g, Sodium bicarbonate 0.02¢)
T8 (nwida D 0.5¢) 5.97°+0.81 5.07+1.36 4.10°+1.42

Treatment muduiodientu | vailunsarans | anuweulags

T1 (nuiia C 0.45¢, tartaric acid

5.47%+1.63 5.17%+1.23 4.60°°+1.22
0.02g, Sodium bicarbonate 0.03g)
T2 (nuidia C 0.46g, tartaric acid

5.70°+1.50 5.60°+1.00 5.17%x1.21
0.02g, Sodium bicarbonate 0.029)
T3 (nuidia C 0.47g¢, tartaric acid

5.70°+1.22 3.979+1.03 3.87°+¢1.30
0.01g, Sodium bicarbonate 0.029)
T4 (nudia C 0.50) 4.23°+1.55 3.939+1.17 4.60%+1.65
T5 (nuidia D 0.45g¢, tartaric acid

5.47%+1.11 5.33+1.18 4.80°°+1.06
0.02¢, Sodium bicarbonate 0.03g)
T6 (nuidia D 0.46¢, tartaric acid

4.57+1.55 5.43°+1.28 4.17°+1.39
0.02g, Sodium bicarbonate 0.029)
T7 (nuBa D 0.47¢, tartaric acid

5.07°+1.01 4.67°°+1.09 4.60°°+1.22
0.01g, Sodium bicarbonate 0.029)
T8 (nwida D 0.5¢) 5.30%°+0.81 4.50%+1.04 4.37°+1.45
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UG
< ' a ' PN [ o & v &
- 9189UUUARAY + ?ﬂL‘UENL‘U‘L!ll'](ﬂiiqu‘ilﬁﬂﬂqi’mﬂqLLWﬂ’]Li"\]EULL‘UU@@LM@ 8 g3

- frgnwsnwdIngunuanasiulursdutifefukansiALadslinuLANAseE T d ATy

NEDANTEAUANUTDIU95% (p<0.05) WIsUBUALASLALTBLSD

nan1sMAaBsansIINudLSasULUUSaLingns T8 AldnusssdniaguiiriunszuIuns
yhwfawuuudidenuds %o D wazlailéiAu tartaric acid wag sodium bicarbonate TANAuagnau
unfige JA1M1AY 5.97+0.81 uag 527+1.36 Aua1dy nurldnagluuusaiiagns T2 9
Usznausieniwild e C 0.46g, tartaric acid 0.02g, Sodium bicarbonate 0.02g Tia5a%15 AW
dudawertu nanlunisazats waganuveulassuanndign SAWAY 5.00+1.68, 5.701.50,
5.60+1.00 WA 5.17+1.21 auadu Tnenisuszdiuns 6 andnuny fanuuandiseshedded iy
(p<0.05) wazaNuanIIaassa1usaasuladnundnsaguuuudadngns T2 lasuazuuunis

Ussillunsaneassamduialag sauunian

—T] c—T2 T3 T4 T5 T6 T7 T8

ANNIN

AMEIA AunFen

AT 8 NsUTEIiuNIadeUNIIUTEAMEURE (Sensory evaluation)
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unil 5
a3UnanTIdeuazdaLauDIuL
d3UNaAN33Y
o gvSMIFuNTeanIAdy
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o 1 1 ) @ [ =3
o dnduraddIuUsznauveInNIbaLIagULUUDALIA

- Anuaunsatunslunisazane
[ 1 a a o < 4 a a
N1ILUIAAAIUUTUIUVDITUAVDINILNANTIFU NTANIINITN wazlawh euly

| s

ANSUBLUATILANANAUAINARDANNAINITOIUNITAZANY TALVINFAAIUYDINTANISNISA LAy

o w

lhsuluasvatununazyinlildnanlunisazansiesninegsiidudfgy
- MIgauTuTaEUILAA
NN IRFEUNIUTEAMANAEINNAZOUTI 30 AW Wudnuldnsaguuuusaln

gns T2 dAanuveulagsiuaniign

YDLAUDMUL
o v} I o @ (v [=3 QI dl” d‘l v
1. mimmimaaﬂummﬂiammumLW\ImLiﬁ]gULLwamumwmﬂﬂﬁuu iaUIuUTIAnIW
YY) I3 d‘ (Y 42”
NUTLAMNAUNFLALLUUNYDUTUNINTVY
) = I3 a [ I3 ) @ [ =3 QI dl'
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LONE15D1999

Andnad lafnsssuan wag U1siing Saudadiaviy. nsatauwagidinanuaiunsanisiuenys

dasgluiwayulng. Niainemansuazmealulad vdenadunssiuss 3 (2017) : 86-94
a a a ¥ a o v a o 2/ S 1 £4 < 6.
PIAIA NIUNIUY. BITATUDYYADHTE N1IANY Vlfﬂ,wm‘q‘au PieAuNse [paula]. 2563.

WaN9INN: https://www.honestdocs.co/antioxidants-longevity

[7 waun1AL 2563]
Ut aenudumeinedy Wszwmelng) sie. [peulat]. 2563. unasiiun -

https://siamintercorp.co.th/s18agtdanduni-265317-bench-top-laboratory-pellet-

press—gﬁa—carven—ju—dﬁo.htmL [18 figueu 2563]

U3t lueesing $1in. [eeulal]. 2561, uwnasian : https://www.berocca.co.th/th/medication-

information-leaflet/ [27 LWw18u 2563]

WIANA ASOUIANA. WuIMeN1IAITUEsUL UL, Ingladvetnug 1 Ewneu 2547) : 33-42.

ffans Useus e, [ooulatl]. 2555. unasiiun -
https://www.tudsinjai.com/welcome/knowledge/share/use_drug/effervescent-tablets/

[11 N8 2562]

a ¢ @ a s 6 a a aa (% L3 6.
NA.AT.WUWLNWEY WIRAUNWIA LLae ANERTIUNYTARN MT.UBEN IRUIUUUN, [aaulau]. 2557.

WIETIN: http://www.foodnetworksolution.com/wiki/word/3134/instant-coffee-n1un

pad13a3U [5 fueneu 2562]

LN I;:Jsziwmamwmié AT.NTANR FTOUTANA. wImeMsieinsuenguuuunesy. 1 @wnay
2547): 11-19
v 3 a Y] v o w a [ =3 1 o (v v 6 (v
ginsn auyed, saula I, Msimw U sEsudnlaresd wiudnitn. nsemsindy
FNARSDEIU 5 (SuIAU 2552) : 228-234.

Suzuki coffee. [oaulatl]. 2559, uwnasfiun: http://suzuki-coffee.com/yanu3iniiu-arabica-

robusta/ [5 AU 2562]

Benzie, I.F.F., and Strain. J.J. The Ferric Reducing Ability of Plasma (FRAP) as a Measure of

“Antioxidant Power”: The FRAP Assay. Analytical Biochemistry 239 (July 1996) : 70-76.

Brand-Williams W., Cuvelier M.-E., and Berset C. Use of a Free Radical Method to Evaluate

Antioxidant Activity. LWT-Food Science and Technology 28 (1995) : 25-30.
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AANUIN A.

N3MLINTFIUNITANUNITBONTLATUYBS Trolox 1ne35 DPPH

a dd‘u
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AANUIN 9.

NANTSIATIZUNINEDR
Taeluswnsa IBM SPSS Version 22 Statistics

M54 9.1 HAN1SVAEBU LSD U89AINISANUNITEBNTLATUAEIS DPPH

Multiple Comparisons
Dependent Variable: FRAP

LSD
Mean 95% Confidence Interval

(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

1 2 -.13400 .008598 .000 -.15194 -.11606
3 -.35933" .008598 .000 -.37727 -.34140
4 -.36500 .008598 .000 -.38294 -.34706
5 -.37500 .008598 .000 -.39294 -.35706
10 1.30833" .008598 .000 1.29040 1.32627
6 1.06567" .008598 .000 1.04773 1.08360
7 1.15400 .008598 .000 1.13606 1.17194
8 1.10767" .008598 .000 1.08973 1.12560
9 .98067 .008598 .000 .96273 .99860

2 1 .13400 .008598 .000 .11606 15194
3 -.22533" .008598 .000 -.24327 -.20740
4 -.23100 .008598 .000 -.24894 -.21306
5 -.24100 .008598 .000 -.25894 -.22306
10 1.44233" .008598 .000 1.42440 1.46027
6 1.19967" .008598 .000 1.18173 1.21760
7 1.28800" .008598 .000 1.27006 1.30594
8 1.24167" .008598 .000 1.22373 1.25960
9 1.11467 .008598 .000 1.09673 1.13260

3 1 .35933" .008598 .000 .34140 37727
2 .22533" .008598 .000 .20740 .24327
4 -.00567 .008598 517 -.02360 .01227
5 -.01567 .008598 .083 -.03360 .00227
10 1.66767 .008598 .000 1.64973 1.68560
6 1.42500 .008598 .000 1.40706 1.44294
7 1.51333" .008598 .000 1.49540 1.53127
8 1.46700 .008598 .000 1.44906 1.48494
9 1.34000° .008598 .000 1.32206 1.35794

4 1 .36500° .008598 .000 .34706 .38294
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2 .23100° .008598 .000 .21306 .24894
3 .00567 .008598 517 -.01227 .02360
5 -.01000 .008598 259 -.02794 .00794
10 1.67333 .008598 .000 1.65540 1.69127
6 1.43067 .008598 .000 1.41273 1.44860
7 1.51900° .008598 .000 1.50106 1.53694
8 1.47267 .008598 .000 1.45473 1.49060
9 1.34567 .008598 .000 1.32773 1.36360
5 1 .37500° .008598 .000 .35706 .39294
2 24100 .008598 .000 .22306 .25894
3 .01567 .008598 .083 -.00227 .03360
4 .01000 .008598 259 -.00794 .02794
10 1.68333 .008598 .000 1.66540 1.70127
6 1.44067 .008598 .000 1.42273 1.45860
7 1.52900° .008598 .000 1.51106 1.54694
8 1.48267 .008598 .000 1.46473 1.50060
9 1.35567 .008598 .000 1.33773 1.37360
10 1 -1.30833" .008598 .000 -1.32627 -1.29040
2 -1.44233" .008598 .000 -1.46027 -1.42440
3 -1.66767 .008598 .000 -1.68560 -1.64973
4 -1.67333" .008598 .000 -1.69127 -1.65540
5 -1.68333" .008598 .000 -1.70127 -1.66540
6 -.24267 .008598 .000 -.26060 -.22473
7 -.15433" .008598 .000 -17227 -.13640
8 -.20067 .008598 .000 -.21860 -.18273
9 -.32767 .008598 .000 -.34560 -.30973
6 1 -1.06567" .008598 .000 -1.08360 -1.04773
2 -1.19967 .008598 .000 -1.21760 -1.18173
3 -1.42500 .008598 .000 -1.44294 -1.40706
4 -1.43067 .008598 .000 -1.44860 -1.41273
5 -1.44067 .008598 .000 -1.45860 -1.42273
10 24267 .008598 .000 22473 .26060
7 .08833 .008598 .000 .07040 .10627
8 .04200° .008598 .000 .02406 .05994
9 -.08500° .008598 .000 -.10294 -.06706
7 1 -1.15400 .008598 .000 -1.17194 -1.13606
2 -1.28800° .008598 .000 -1.30594 -1.27006
3 -1.51333" .008598 .000 -1.53127 -1.49540
4 -1.51900° .008598 .000 -1.53694 -1.50106
5 -1.52900° .008598 .000 -1.54694 -1.51106
10 .15433 .008598 .000 .13640 A7227
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6 -.08833" .008598 .000 -.10627 -.07040
8 -.04633" .008598 .000 -.06427 -.02840
9 - 17333 .008598 .000 -.19127 -.15540
8 1 -1.10767" .008598 .000 -1.12560 -1.08973
2 -1.24167" .008598 .000 -1.25960 -1.22373
3 -1.46700 .008598 .000 -1.48494 -1.44906
4 -1.47267° .008598 .000 -1.49060 -1.45473
5 -1.48267 .008598 .000 -1.50060 -1.46473
10 .20067 .008598 .000 18273 .21860
6 -.04200 .008598 .000 -.05994 -.02406
7 04633 .008598 .000 .02840 .06427
9 -.12700° .008598 .000 -.14494 -.10906
9 1 -.98067 .008598 .000 -.99860 -.96273
2 -1.11467" .008598 .000 -1.13260 -1.09673
3 -1.34000 .008598 .000 -1.35794 -1.32206
4 -1.34567" .008598 .000 -1.36360 -1.32773
5 -1.35567" .008598 .000 -1.37360 -1.33773
10 32767 .008598 .000 .30973 .34560
6 .08500° .008598 .000 .06706 .10294
7 17333 .008598 .000 .15540 19127
8 .12700° .008598 .000 .10906 14494

Based on observed means.

The error term is Mean Square(Error) = .000.

*. The mean difference is significant at the .05 level.
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A519 V.2 HANISNAEDU LSD UBIAINISAIUNISONTATUAIEIS FRAP

Multiple Comparisons
Dependent Variable: FRAP

LSD
Mean 95% Confidence Interval

(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

1 2 -.04621" .002965 .000 -.05239 -.04002
3 -.12391° .002965 .000 -.13009 - 11772
4 -.12586" .002965 .000 -.13205 -.11968
5 -.12931" .002965 .000 -.13550 -.12313
10 45115 .002965 .000 44496 45733
6 36747 .002965 .000 .36129 .37366
7 39793 .002965 .000 39175 40412
8 .38195 .002965 .000 37577 .38814
9 .33816" .002965 .000 .33198 .34435

2 1 04621 .002965 .000 .04002 .05239
3 -.07770° .002965 .000 -.08389 -.07152
4 -.07966" .002965 .000 -.08584 -.07347
5 -.08310 .002965 .000 -.08929 -.07692
10 49736 .002965 .000 49117 50354
6 41368 .002965 .000 40749 41986
7 44414 .002965 .000 43795 45032
8 42816 .002965 .000 42198 43435
9 .38437" .002965 .000 .37818 .39055

3 1 12391 .002965 .000 A1772 .13009
2 07770 .002965 .000 .07152 .08389
4 -.00195 .002965 517 -.00814 .00423
5 -.00540 .002965 .083 -.01159 .00078
10 57506 .002965 .000 .56887 58124
6 49138 .002965 .000 48519 49756
7 52184 .002965 .000 51565 52802
8 .50586" .002965 .000 49968 51205
9 46207 .002965 .000 45588 46825

4 1 .12586" .002965 .000 11968 .13205
2 .07966" .002965 .000 07347 .08584
3 .00195 .002965 517 -.00423 .00814
5 -.00345 .002965 .259 -.00963 .00274
10 57701 .002965 .000 57083 .58320
6 49333 .002965 .000 48715 49952
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7 52379 .002965 .000 51761 .52998
8 50782 .002965 .000 .50163 .51400
9 46402 .002965 .000 45784 47021
5 1 12931 .002965 .000 12313 13550
2 .08310° .002965 .000 .07692 .08929
3 .00540 .002965 .083 -.00078 .01159
4 .00345 .002965 .259 -.00274 .00963
10 .58046" .002965 .000 57427 .58664
6 49678 .002965 .000 49060 .50297
7 52724 .002965 .000 52106 .53343
8 51126° .002965 .000 .50508 51745
9 46747 .002965 .000 46129 47366
10 1 -.45115 .002965 .000 -.45733 -.44496
2 -.49736" .002965 .000 -.50354 -.49117
3 -.57506" .002965 .000 -.58124 -.56887
4 -57701° .002965 .000 -.58320 -.57083
5 -.58046" .002965 .000 -.58664 -57427
6 -.08368" .002965 .000 -.08986 -.07749
7 -.05322" .002965 .000 -.05940 -.04703
8 -.06920 .002965 .000 -.07538 -.06301
9 -.11299° .002965 .000 -.11917 -.10680
6 1 -.36747 .002965 .000 -.37366 -.36129
2 -.41368" .002965 .000 -.41986 -.40749
3 -.49138" .002965 .000 -.49756 -.48519
4 -.49333" .002965 .000 -.49952 -.48715
5 -.49678" .002965 .000 -.50297 -.49060
10 .08368" .002965 .000 .07749 .08986
7 .03046" .002965 .000 .02427 .03664
8 01448 .002965 .000 .00830 .02067
9 -.02931 .002965 .000 -.03550 -.02313
7 1 -.39793" .002965 .000 -.40412 -.39175
2 -.44414° .002965 .000 -.45032 -43795
3 -52184" .002965 .000 -.52802 -.51565
4 -52379 .002965 .000 -.52998 -.51761
5 -52724 .002965 .000 -.53343 -.52106
10 .05322 .002965 .000 .04703 .05940
6 -.03046 .002965 .000 -.03664 -.02427
8 -.01598" .002965 .000 -.02216 -.00979
9 -.05977 .002965 .000 -.06595 -.05359
8 1 -.38195 .002965 .000 -.38814 -.37577
2 -.42816" .002965 .000 -.43435 -.42198
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3 -.50586" .002965 .000 -.51205 -.49968
4 -.50782" .002965 .000 -.51400 -.50163
5 -51126 .002965 .000 -.51745 -.50508
10 .06920° .002965 .000 .06301 .07538
6 -.01448 .002965 .000 -.02067 -.00830
7 .01598" .002965 .000 .00979 .02216
9 -.04379° .002965 .000 -.04998 -.03761
9 1 -.33816" .002965 .000 -.34435 -.33198
2 -.38437 .002965 .000 -.39055 -.37818
3 -.46207 .002965 .000 -.46825 -.45588
4 -.46402 .002965 .000 -.47021 -.45784
5 - 46747 .002965 .000 -.47366 -.46129
10 .11299° .002965 .000 .10680 A1917
6 .02931 .002965 .000 .02313 .03550
7 .05977 .002965 .000 .06359 .06595
8 .04379° .002965 .000 .03761 .04998

Based on observed means.

The error term is Mean Square(Error) = 1.319E-5.

*. The mean difference is significant at the .05 level.
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{ v 1 °o A o v 1
M3 V.3 NaN1INAEaU LSD U89An pH GU@\‘IGI’JE]EJ’NW]LL‘Wﬁ']Liﬁ]g‘ﬂﬂ&l’]uﬂﬁzU’JUf}’ﬁW%mﬂLL‘U‘ULL“U

5 <
b DNLLU

Dependent Variable: pH

Multiple Comparisons

LSD
Mean 95% Confidence Interval

(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
1 2 -.2400 .01619 .000 -.2761 -.2039
3 -.2333 .01619 .000 -.2694 -1973

4 -.2667" .01619 .000 -.3027 -.2306

5 -.0900 .01619 .000 -.1261 -.0539

2 1 .2400° .01619 .000 .2039 .2761
3 .0067 .01619 .689 -.0294 .0427

4 -.0267 .01619 131 -.0627 .0094

5 .1500° .01619 .000 1139 .1861

3 1 2333 .01619 .000 1973 .2694
2 -.0067 .01619 .689 -.0427 .0294

4 -.0333 .01619 .067 -.0694 .0027

5 1433 .01619 .000 1073 1794

4 1 .2667" .01619 .000 .2306 .3027
2 .0267 .01619 131 -.0094 .0627

3 .0333 .01619 .067 -.0027 .0694

5 1767 .01619 .000 .1406 .2127

5 1 .0900 .01619 .000 .0539 1261
2 -.1500 .01619 .000 -.1861 -1139

3 -.1433 .01619 .000 -1794 -.1073

4 -1767 .01619 .000 -.2127 -.1406

Based on observed means.

The error term is Mean Square(Error) = .000.

*. The mean difference is significant at the .05 level.




A1379 V.4 NANTVIAFRU LSD 983A1 pH Yaeiiagannd5aguuuusain

Dependent Variable: coffee

Multiple Comparisons
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LSD
Mean 95% Confidence Interval
(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
T1 T2 3733 .01691 .000 .3375 4092
T3 2167 .01691 .000 .1808 .2525
T4 5533 .01691 .000 5175 .5892
T5 -.2467 .01691 .000 -.2825 -.2108
T6 4233 .01691 .000 .3875 4592
T7 -4267 .01691 .000 -.4625 -.3908
T8 .5200° .01691 .000 4841 .5559
T2 T1 -.3733 .01691 .000 -.4092 -.3375
T3 -.1567" .01691 .000 -.1925 -.1208
T4 .1800 .01691 .000 1441 .2159
T5 -.6200 .01691 .000 -.6559 -.5841
T6 .0500 .01691 .009 .0141 .0859
T7 -.8000° .01691 .000 -.8359 -.7641
T8 1467 .01691 .000 .1108 .1825
T3 T1 -2167 .01691 .000 -.2525 -.1808
T2 1567 .01691 .000 .1208 1925
T4 3367 .01691 .000 .3008 .3725
T5 -.4633" .01691 .000 -.4992 -4275
T6 2067 .01691 .000 .1708 .2425
T7 -.6433" .01691 .000 -.6792 -.6075
T8 .3033" .01691 .000 .2675 .3392
T4 T1 -.5533" .01691 .000 -.5892 -5175
T2 -.1800" .01691 .000 -.2159 -.1441
T3 -.3367" .01691 .000 -.3725 -.3008
T5 -.8000 .01691 .000 -.8359 -.7641
T6 -.1300 .01691 .000 -.1659 -.0941
T7 -.9800" .01691 .000 -1.0159 -.9441
T8 -.0333 .01691 .066 -.0692 .0025
T5 T1 4267 .01691 .000 .3908 4625
T2 .8000° .01691 .000 .7641 .8359
T3 6433 .01691 .000 .6075 .6792
T4 .9800° .01691 .000 .9441 1.0159
T6 .8500° .01691 .000 .8141 .8859




44

T7 .1800° .01691 .000 .1441 .2159
T8 9467 .01691 .000 .9108 .9825
T6 T1 -.4233° .01691 .000 -.4592 -.3875
T2 -.0500 .01691 .009 -.0859 -.0141
T3 -.2067" .01691 .000 -.2425 -.1708
T4 1300 .01691 .000 .0941 .1659
T5 -.6700 .01691 .000 -.7059 -.6341
T7 -.8500 .01691 .000 -.8859 -.8141
T8 .0967 .01691 .000 .0608 1325
T7 T 2467 .01691 .000 .2108 .2825
T2 6200 .01691 .000 .5841 .6559
T3 4633 .01691 .000 4275 4992
T4 .8000° .01691 .000 .7641 .8359
T5 -.1800° .01691 .000 -.2159 -.1441
T6 .6700° .01691 .000 .6341 .7059
T8 7667 .01691 .000 .7308 .8025
T8 T1 -.5200 .01691 .000 -.5659 -.4841
T2 -.1467 .01691 .000 -.1825 -.1108
T3 -.3033" .01691 .000 -.3392 -.2675
T4 .0333 .01691 .066 -.0025 .0692
T5 -.7667" .01691 .000 -.8025 -.7308
T6 -.0967 .01691 .000 -.1325 -.0608
T7 -.9467" .01691 .000 -.9825 -.9108

Based on observed means.

The error term is Mean Square(Error) = .000.

*. The mean difference is significant at the .05 level.
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Dependent Variable: L*

Multiple Comparisons

45

LSD
Mean 95% Confidence Interval

(1) trt (J) trt Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

T1 T2 .3667 .39746 .370 -4759 1.2092
T3 .6800 .39746 .106 -.1626 1.5226
T4 1.0800 .39746 .015 2374 1.9226
T5 -.3833 .39746 .349 -1.2259 4592
T6 -.0267 .39746 .947 -.8692 .8159
T7 -.1000 .39746 .805 -.9426 7426
T8 -.0300 .39746 .941 -.8726 .8126

T2 T1 -.3667 .39746 .370 -1.2092 4759
T3 .3133 .39746 442 -.5292 1.1559
T4 7133 .39746 .092 -.1292 1.5559
T5 -.7500 .39746 077 -1.5926 .0926
T6 -.3933 .39746 .337 -1.2359 4492
T7 -.4667 .39746 .258 -1.3092 .3759
T8 -.3967 .39746 .333 -1.2392 4459

T3 T1 -.6800 .39746 .106 -1.5226 .1626
T2 -.3133 .39746 442 -1.1559 5292
T4 4000 .39746 .329 -.4426 1.2426
T5 -1.0633" .39746 .017 -1.9059 -.2208
T6 -.7067 .39746 .094 -1.5492 .1359
T7 -.7800 .39746 .067 -1.6226 .0626
T8 -.7100 .39746 .093 -1.5526 .1326

T4 T1 -1.0800" .39746 .015 -1.9226 -.2374
T2 -.7133 .39746 .092 -1.5559 1292
T3 -.4000 .39746 .329 -1.2426 4426
T5 -1.4633" .39746 .002 -2.3059 -.6208
T6 -1.1067" .39746 .013 -1.9492 -.2641
T7 -1.1800" .39746 .009 -2.0226 -.3374
T8 -1.1100° .39746 .013 -1.9526 -.2674

T5 T1 .3833 .39746 .349 -.4592 1.2259
T2 .7500 .39746 077 -.0926 1.5926
T3 1.0633" .39746 017 .2208 1.9059
T4 1.4633 .39746 .002 .6208 2.3059
T6 .3567 .39746 .383 -.4859 1.1992
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T7 .2833 .39746 486 -.5692 1.1259
T8 .3533 .39746 .387 -.4892 1.1959
T6 T1 .0267 .39746 .947 -.8159 .8692
T2 .3933 .39746 .337 -.4492 1.2359
T3 .7067 .39746 .094 -.1359 1.5492
T4 1.1067" .39746 .013 .2641 1.9492
T5 -.3567 .39746 .383 -1.1992 4859
T7 -.0733 .39746 .856 -.9159 .7692
T8 -.0033 .39746 .993 -.8459 .8392
T7 T1 .1000 .39746 .805 -.7426 .9426
T2 4667 .39746 .258 -.3759 1.3092
T3 .7800 .39746 .067 -.0626 1.6226
T4 1.1800 .39746 .009 3374 2.0226
T5 -.2833 .39746 486 -1.1259 .5592
T6 .0733 .39746 .856 -.7692 .9159
T8 .0700 .39746 .862 -.7726 .9126
T8 T1 .0300 .39746 .941 -.8126 .8726
T2 .3967 .39746 .333 -.4459 1.2392
T3 .7100 .39746 .093 -.1326 1.5526
T4 1.1100 .39746 .013 .2674 1.9526
T5 -.3533 .39746 .387 -1.1959 .4892
T6 .0033 .39746 .993 -.8392 .8459
T7 -.0700 .39746 .862 -.9126 7726

Based on observed means.

The error term is Mean Square(Error) = .237.

*. The mean difference is significant at the .05 level.
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Dependent Variable: a*

Multiple Comparisons
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LSD
Mean 95% Confidence Interval

(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

T1 T2 -.2433 .34724 494 -.9794 4928
T3 -.4633 .34724 .201 -1.1994 2728
T4 .1900 .34724 .592 -.5461 .9261
T5 -.2800 .34724 432 -1.0161 4561
T6 -.3367 .34724 .347 -1.0728 .3994
T7 -.4467 .34724 217 -1.1828 .2894
T8 -.0267 .34724 .940 -.7628 .7094

T2 T1 .2433 .34724 494 -.4928 .9794
T3 -.2200 .34724 .535 -.9561 5161
T4 4333 .34724 .230 -.3028 1.1694
T5 -.0367 .34724 917 -7728 .6994
T6 -.0933 .34724 792 -.8294 .6428
T7 -.2033 .34724 .566 -.93%4 .5328
T8 .2167 .34724 .541 -.5194 .9528

T3 T1 4633 .34724 .201 -.2728 1.1994
T2 .2200 .34724 .535 -.5161 .9561
T4 .6533 .34724 .078 -.0828 1.3894
T5 .1833 .34724 .605 -.5528 .9194
T6 1267 .34724 720 -.6094 .8628
T7 .0167 .34724 .962 -7194 .7528
T8 4367 .34724 227 -.2994 1.1728

T4 T1 -.1900 .34724 .592 -.9261 .5461
T2 -4333 .34724 .230 -1.1694 .3028
T3 -.6533 .34724 .078 -1.3894 .0828
T5 -.4700 .34724 195 -1.2061 .2661
T6 -.5267 .34724 149 -1.2628 .2094
T7 -.6367 .34724 .085 -1.3728 .0994
T8 -.2167 .34724 .541 -.9528 .5194

T5 T1 .2800 .34724 432 -.4561 1.0161
T2 .0367 .34724 917 -.6994 7728
T3 -.1833 .34724 .605 -.9194 .5528
T4 4700 .34724 195 -.2661 1.2061
T6 -.0567 .34724 .872 -.7928 .6794
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T7 -.1667 34724 .638 -.9028 .5694
T8 .2533 34724 476 -.4828 .9894
T6 T1 .3367 34724 .347 -.3994 1.0728
T2 .0933 34724 .792 -.6428 .8294
T3 -.1267 34724 .720 -.8628 .6094
T4 .5267 34724 149 -.2094 1.2628
T5 .0567 34724 .872 -.6794 .7928
T7 -.1100 34724 .756 -.8461 .6261
T8 .3100 34724 .385 -.4261 1.0461
T7 T1 4467 34724 217 -.2894 1.1828
T2 .2033 34724 .566 -.5328 .9394
T3 -.0167 34724 .962 -.7528 7194
T4 .6367 34724 .085 -.0994 1.3728
T5 .1667 34724 .638 -.5694 .9028
T6 .1100 34724 .756 -.6261 .8461
T8 .4200 34724 .244 -.3161 1.1561
T8 T1 .0267 34724 .940 -.7094 .7628
T2 -.2167 34724 541 -.9528 5194
T3 -.4367 34724 227 -1.1728 .2994
T4 .2167 34724 541 -.5194 .9528
T5 -.2533 34724 476 -.9894 .4828
T6 -.3100 34724 .385 -1.0461 4261
T7 -.4200 34724 .244 -1.1561 .3161

Based on observed means.

The error term is Mean Square(Error) = .181.
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Dependent Variable: b*

Multiple Comparisons

49

LSD
Mean 95% Confidence Interval

(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

T1 T2 -1.1633" .36836 .006 -1.9442 -.3825
T3 -.3367 .36836 374 -1.1175 4442
T4 .7833" .36836 .049 .0025 1.5642
T5 -.5933 .36836 127 -1.3742 1875
T6 -.2433 .36836 518 -1.0242 5375
T7 -1.2933" .36836 .003 -2.0742 -5125
T8 .6833 .36836 .082 -.0975 1.4642

T2 T1 1.1633" .36836 .006 .3825 1.9442
T3 8267 .36836 .039 .0458 1.6075
T4 1.9467" .36836 .000 1.1658 2.7275
T5 .5700 .36836 141 -.2109 1.3509
T6 .9200° .36836 .024 1391 1.7009
T7 -.1300 .36836 729 -.9109 .6509
T8 1.8467" .36836 .000 1.0658 2.6275

T3 T1 .3367 .36836 374 -4442 1.1175
T2 -.8267" .36836 .039 -1.6075 -.0458
T4 1.1200 .36836 .008 .3391 1.9009
T5 -.2567 .36836 496 -1.0375 .5242
T6 .0933 .36836 .803 -.6875 .8742
T7 -.9567" .36836 .019 -1.7375 -.1758
T8 1.0200° .36836 .014 .2391 1.8009

T4 T1 -.7833" .36836 .049 -1.5642 -.0025
T2 -1.9467" .36836 .000 -2.7275 -1.1658
T3 -1.1200 .36836 .008 -1.9009 -.3391
T5 -1.3767" .36836 .002 -2.1575 -.5958
T6 -1.0267" .36836 .013 -1.8075 -.2458
T7 -2.0767" .36836 .000 -2.8575 -1.2958
T8 -.1000 .36836 .789 -.8809 .6809

T5 T1 .5933 .36836 127 -.1875 1.3742
T2 -.5700 .36836 141 -1.3509 .2109
T3 .2567 .36836 496 -.5242 1.0375
T4 1.3767" .36836 .002 .5958 2.1575
T6 .3500 .36836 .356 -.4309 1.1309




50

T7 -.7000 .36836 .076 -1.4809 .0809
T8 1.2767 .36836 .003 4958 2.0575
T6 T .2433 .36836 518 -.5375 1.0242
T2 -.9200° .36836 .024 -1.7009 -.1391
T3 -.0933 .36836 .803 -.8742 .6875
T4 1.0267" .36836 .013 .2458 1.8075
T5 -.3500 .36836 .356 -1.1309 4309
T7 -1.0500 .36836 .012 -1.8309 -.2691
T8 9267 .36836 .023 .1458 1.7075
T7 T 1.2933" .36836 .003 5125 2.0742
T2 .1300 .36836 729 -.6509 .9109
T3 .9567 .36836 .019 1758 1.7375
T4 2.0767 .36836 .000 1.2958 2.8575
T5 .7000 .36836 .076 -.0809 1.4809
T6 1.0500 .36836 .012 .2691 1.8309
T8 1.9767 .36836 .000 1.1958 2.7575
T8 T -.6833 .36836 .082 -1.4642 .0975
T2 -1.8467" .36836 .000 -2.6275 -1.0658
T3 -1.0200 .36836 .014 -1.8009 -.2391
T4 .1000 .36836 .789 -.6809 .8809
T5 -1.2767 .36836 .003 -2.0575 -.4958
T6 -.9267 .36836 .023 -1.7075 -.1458
T7 -1.9767" .36836 .000 -2.7575 -1.1958

Based on observed means.

The error term is Mean Square(Error) = .204.

*. The mean difference is significant at the .05 level.
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Dependent Variable: hardness

Multiple Comparisons
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LSD
Mean 95% Confidence Interval
(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
T1 T2 -250.9667°| 106.01056 .031 -475.6990 -26.2343
T3 -582.1667°| 106.01056 .000 -806.8990 -357.4343
T4 -659.4667°| 106.01056 .000 -884.1990 -434.7343
T5 -159.5333| 106.01056 152 -384.2657 65.1990
T6 -261.6667°| 106.01056 .025 -486.3990 -36.9343
T7 -649.5333"| 106.01056 .000 -874.2657 -424.8010
T8 -762.2333"| 106.01056 .000 -986.9657 -537.5010
T2 T1 250.9667°| 106.01056 .031 26.2343 475.6990
T3 -331.2000°| 106.01056 .007 -555.9323 -106.4677
T4 -408.5000"| 106.01056 .001 -633.2323 -183.7677
T5 91.4333| 106.01056 401 -133.2990 316.1657
T6 -10.7000 | 106.01056 .921 -235.4323 214.0323
T7 -398.5667°| 106.01056 .002 -623.2990 -173.8343
T8 -511.2667°| 106.01056 .000 -735.9990 -286.5343
T3 T1 582.1667"| 106.01056 .000 357.4343 806.8990
T2 331.2000°| 106.01056 .007 106.4677 555.9323
T4 -77.3000| 106.01056 476 -302.0323 147.4323
T5 422.6333"| 106.01056 .001 197.9010 647.3657
T6 320.5000"| 106.01056 .008 95.7677 545.2323
T7 -67.3667 | 106.01056 534 -292.0990 157.3657
T8 -180.0667 | 106.01056 .109 -404.7990 44.6657
T4 T1 659.4667° | 106.01056 .000 434.7343 884.1990
T2 408.5000"| 106.01056 .001 183.7677 633.2323
T3 77.3000| 106.01056 476 -147.4323 302.0323
T5 499.9333"| 106.01056 .000 275.2010 724.6657
T6 397.8000°| 106.01056 .002 173.0677 622.5323
T7 9.9333( 106.01056 .927 -214.7990 234.6657
T8 -102.7667 | 106.01056 .347 -327.4990 121.9657
T5 T1 159.5333 | 106.01056 152 -65.1990 384.2657
T2 -91.4333| 106.01056 401 -316.1657 133.2990
T3 -422.6333"| 106.01056 .001 -647.3657 -197.9010
T4 -499.9333"| 106.01056 .000 -724.6657 -275.2010
T6 -102.1333| 106.01056 .350 -326.8657 122.5990
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T7 -490.0000" | 106.01056 .000 -714.7323 -265.2677
T8 -602.7000" | 106.01056 .000 -827.4323 -377.9677
T6 T1 261.6667" | 106.01056 .025 36.9343 486.3990
T2 10.7000| 106.01056 .921 -214.0323 235.4323
T3 -320.5000"| 106.01056 .008 -545.2323 -95.7677
T4 -397.8000"| 106.01056 .002 -622.5323 -173.0677
T5 102.1333 | 106.01056 .350 -122.5990 326.8657
T7 -387.8667" | 106.01056 .002 -612.5990 -163.1343
T8 -500.5667" | 106.01056 .000 -725.2990 -275.8343
T7 T 649.5333"| 106.01056 .000 424.8010 874.2657
T2 398.5667° | 106.01056 .002 173.8343 623.2990
T3 67.3667 | 106.01056 534 -157.3657 292.0990
T4 -9.9333| 106.01056 .927 -234.6657 214.7990
T5 490.0000" [ 106.01056 .000 265.2677 714.7323
T6 387.8667°| 106.01056 .002 163.1343 612.5990
T8 -112.7000 | 106.01056 .304 -337.4323 112.0323
T8 T1 762.2333"| 106.01056 .000 537.5010 986.9657
T2 511.2667"| 106.01056 .000 286.5343 735.9990
T3 180.0667 | 106.01056 109 -44.6657 404.7990
T4 102.7667 | 106.01056 .347 -121.9657 327.4990
T5 602.7000"| 106.01056 .000 377.9677 827.4323
T6 500.5667"| 106.01056 .000 275.8343 725.2990
T7 112.7000 [ 106.01056 .304 -112.0323 337.4323

Based on observed means.

The error term is Mean Square(Error) = 16857.358.

*. The mean difference is significant at the .05 level.
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Multiple Comparisons

Dependent Variable: time

LSD
Mean 95% Confidence Interval

(I) treatment  (J) treatment Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

T1 T2 -22.3333 21.43919 .313 -67.7824 23.1157
T3 -31.6667 21.43919 159 -77.1157 13.7824
T4 -64.6667" 21.43919 .008 -110.1157 -19.2176
T5 34.6667 21.43919 125 -10.7824 80.1157
T6 -12.6667 21.43919 .563 -58.1157 32.7824
T7 -24.3333 21.43919 273 -69.7824 21.1157
T8 -36.6667 21.43919 107 -82.1157 8.7824

T2 T1 22.3333 21.43919 .313 -23.1157 67.7824
T3 -9.3333 21.43919 .669 -54.7824 36.1157
T4 -42.3333 21.43919 .066 -87.7824 3.1157
T5 57.0000° 21.43919 .017 11.5509 102.4491
T6 9.6667 21.43919 .658 -35.7824 55.1157
T7 -2.0000 21.43919 .927 -47.4491 43.4491
T8 -14.3333 21.43919 513 -59.7824 31.1157

T3 T1 31.6667 21.43919 159 -13.7824 77.1157
T2 9.3333 21.43919 .669 -36.1157 54.7824
T4 -33.0000 21.43919 143 -78.4491 12.4491
T5 66.3333" 21.43919 .007 20.8843 111.7824
T6 19.0000 21.43919 .389 -26.4491 64.4491
T7 7.3333 21.43919 737 -38.1157 52.7824
T8 -5.0000 21.43919 .819 -50.4491 40.4491

T4 T1 64.6667 21.43919 .008 19.2176 110.1157
T2 42.3333 21.43919 .066 -3.1157 87.7824
T3 33.0000 21.43919 143 -12.4491 78.4491
T5 99.3333" 21.43919 .000 53.8843 144.7824
T6 52.0000 21.43919 .027 6.5509 97.4491
T7 40.3333 21.43919 .078 -5.1157 85.7824
T8 28.0000 21.43919 210 -17.4491 73.4491

T5 T1 -34.6667 21.43919 125 -80.1157 10.7824
T2 -57.0000 21.43919 .017 -102.4491 -11.5509
T3 -66.3333" 21.43919 .007 -111.7824 -20.8843
T4 -99.3333" 21.43919 .000 -144.7824 -53.8843
T6 -47.3333° 21.43919 .042 -92.7824 -1.8843
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T7 -59.0000 21.43919 .014 -104.4491 -13.5509
T8 -71.3333" 21.43919 .004 -116.7824 -25.8843
T6 T1 12.6667 21.43919 .563 -32.7824 58.1157
T2 -9.6667 21.43919 .658 -55.1157 35.7824
T3 -19.0000 21.43919 .389 -64.4491 26.4491
T4 -52.0000 21.43919 .027 -97.4491 -6.5509
T5 47.3333" 21.43919 .042 1.8843 92.7824
T7 -11.6667 21.43919 .594 -57.1157 33.7824
T8 -24.0000 21.43919 .279 -69.4491 21.4491
T7 T1 24.3333 21.43919 273 -21.1157 69.7824
T2 2.0000 21.43919 .927 -43.4491 47.4491
T3 -7.3333 21.43919 737 -52.7824 38.1157
T4 -40.3333 21.43919 .078 -85.7824 5.1157
T5 59.0000 21.43919 .014 13.5509 104.4491
T6 11.6667 21.43919 .594 -33.7824 57.1157
T8 -12.3333 21.43919 573 -57.7824 33.1157
T8 T1 36.6667 21.43919 107 -8.7824 82.1157
T2 14.3333 21.43919 513 -31.1157 59.7824
T3 5.0000 21.43919 .819 -40.4491 50.4491
T4 -28.0000 21.43919 .210 -73.4491 17.4491
T5 71.3333" 21.43919 .004 25.8843 116.7824
T6 24.0000 21.43919 279 -21.4491 69.4491
T7 12.3333 21.43919 573 -33.1157 57.7824

Based on observed means.

The error term is Mean Square(Error) = 689.458.

*. The mean difference is significant at the .05 level.
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