MANKIN N M3ARTEHAENTAMART MM sazgaunsd
a d a
nl MsAmnzHamEniAmand

1. msdmnzidSnannuu Tagliiseuludeullvh (a.0.a.c., 2000)

d
gunsal
9 A (o ay ¥y
1. qouguugiisuguungilla
49’ Y Aa A 9
2. MFUSHIANUTU (DIvozgiltHunTour)
2
3. Toganduay
4. 103 Iihmeiiou 4 dwila
ad
IS

a

) Y - Y {
1. eunaugdmsumanuduludenIihtoumgll 105° v 23 ¥,

U

o Y 1 9 dy 1 ay 9 o a Y
wwennndould 3 Tulogannudu dasenald aunsznsgungiivesmauzanauminy

a9

' Y
gunndl #o9 udrruimmin

Y Y v Y Y
2. AszRuru@eIiute 1 91 auldrasvenihminndaniaeensinane

Ty 1-3 wn.

]
v A

v o 1 d‘ﬁ! dy Fl 9/3‘ ] ]
3. Gmmamqmmﬁmme'immmsnuﬂl‘wllﬂumuﬂmmuau 1-3 n. laas

a

Y 1 9 v
Tumrugmanudugansuiimingud i ldeuluden Idihnguugi 105°% wiu 5-6 3.

U
v v
9

o 9 1) Y tﬂy M) oy v 2 o 1 @ Y] ) o Y

wwonnndould 1 luTogannuau sahminmyuzniondrediaiu mmivinay ludhg
v ' Y Y

219N taznsziusauIn Idnan e nihminuianganaeInsafaaoiu iy 1-3 un.

NMSAIUIN

M= (W,W,) x100

Wl
Taei M = USimanudy (Gowaz)
W, = simindedanouey
W, = hmiindedundaey

2



2. mmnzdsinaddsau 1995wanvia (A.0.A.C., 2000)

gilnsel
1. vaageallsAu (kjeldahl flask) ¥R 250-300 Ua.
2. “Ig'ﬂﬂ’c%uiﬂ‘i AU (semi-microdistillation apparatus)
3. aliulsunasvuna 100 wa. (volumetric flask)
4. vagUsuvIIa 50 wa. (erlenmeyer flask)
5. lavina 5182 10 wa. (volumetric pipette)
6. UUTAVUIA 25 LA 50 WA,
7. Qoum

ARG

1) a )
1. nsagayInunty
1 aana J v 1 1 [

2. dssalfnseldnetulesdama (Cuso, 1 diuse TuamFendaia

(K,S0,) 9 au
4 [
3. msazanevedlwmdonlaasen leauas Imaoy 15 lodamadududosas
0'.1 = 4 @ :’ Q'l [
60 Taedams Iadenlaasonlod 60 0. vaz Tw@ey 15 Togawla 5 0. azarelhnduudlnlsy
a I~
1JSue513)u 100 wa.
A Yy 9 9 A 9 :}

4. 13AYA9NIAVDISNIUTUS oA 4 Tasazalensauesan 40 n. A1

nauudsulsuas1dld 100 va.
A 9 9 4
5. f1IAYAENIANADITNIU 0.02 U5 NDA
a A Iq9 ¥ . . . = <3| . o a A
6. DUAANDI 1F fashiro indicator WTeMI Y stock solution : FAUNNAAUUY
a I'4 o a
(methylene blue) 0.2 7. aza1slueNiateanodaa 200 ¥a. HATFUNTATA (methyl red) 0.05 .
a 4 o Y] [ . 1 [

azaelwenausanogod 50 wa. narldiwwauludasiaiu stock solution 1 @IUAD

9 v
m‘ﬁauaaﬂaaaﬁ 1 9UADUINAY 2 94U

ad
IEMI
v Y
1. ommsas I ldhminudueuilszana 1-2 n. ldasluaiadesllsau
2. ANasslnsen 5 n. waznsadaysndudu 20 va.
, v < ° ' Y o @ Y
3. Tldgouna 2 e i lldeslum Iludasusunsznsldasazaele
2
aeesna131hdu

a & vy v V& v P, , y
4. lﬁuuqﬂauiﬂuﬁqqﬂa1\1?]@51]3@11’17]3 Llagiﬁﬂ')"IjJﬁﬂiLlﬁﬂllﬂi]uqﬁllﬂﬂju

Y
voansadanin Uaesina 13



o 1 [} a 9 oy o'/ 9 1 =S
5. 1hwnaeasluasulsuasviuna 100 va. lsihnaudevegesldsau
Tnuamsazared10619 1d1sulsuas 1918 100 va.
[ 4 a‘/
6. dagilnsalndu
o 1 a Ia Yy 9 9
7. hnaglsuyuing 50 va. @unsavessnduduosas 4 aall 5 wa.
09} ) A a A d 2 9 9 Y] ~ @ 9
NEinau 5 ua. uazidududmesBeusosud llseosSuvearatneznaun Tasliau
4 ] [ dy
Umevosginsaiaruuiugulumsazarensail
[ 1 9 af 1 1] (Y] 1
8. gamsazaealeddIsilavinaniug 10 ua. ldasluweslddiedia
a 4
udaduasazane Imaonlaasen laaaqly 20 ua.

o oy P v Yy 4 e
9. naulszmna 10 W Srvdmeginsalaruuiuaisiinduasluuinses

A o Y A Ao Yy v J
10. ”lmmwmiazmamﬂau‘lﬂﬂ‘ummzammaaﬁnummmmu 0.02 u®3
9 a g a0
woa 3z lagagailudaing
o 9 as = [ usj 19
11. M1 blank AYITNITATINUAULAUD 2-10
MINUIN

sy Tsauosay) = (a-b) x N x 14 x Factor

W

Y

A A Aq Y o v I
a=1Tuaasazarensamnasn l¥nuaeg1allu va.
a { Y] I
b =USamsazarensamnaon 1¥0U blank 15uua.
9 9 A 9 9 I 4
N=anuduvuvedadiIsazalensanastI Ny Uil uuosyoa
g’ v W [ I~
W = i miinaegrailun.

Factor = 6.25 (ﬁmﬁﬂﬁuyjas‘fﬂlaﬂuiﬁmu =14.007)

a d Ia
3. M3dazHidsnaud (Harbers, 2000)
d
gunsni
1. UKW (muffle furnance)
9 &L a
2. DNTLIUDUAADY (porcelain crucible)
Fe
3. Toganduay

4. m%‘m%’ﬂﬂﬁmdwazﬁm



ad
IBNIT

a

{ H &
1. wtenszdoundouluaumguvgl 550°% Wunanlsgum 12-18

U

a a 4 4 a
. (Awin) Taaindaumudisedszunm 30-45 it e ligunginelummanaunioe

Y o 1 f ' Y3 a 9 Yy o
sz 250°% uaniwennnmunlalulagannuan ddesldisusudiguugiidesdiy

U
Y

Wniin
' Y Y 1

2. dedeanadd Idhminudueutlszana 2 n. Taludenszidioundonng
g’ o ! Y o Y o o Y KX o 9 a o
dmiinudueundd hldwludaiusunuaniy udrdaihduawmngungi 550°5 uag

0 1A v 9

AIENUFUALINUTD 1-2
MIA NIV

a ) S e oy S o v o I, &L A
‘]Jﬁil’]ﬂ!lﬂ’] (ﬁaﬂaZIﬂﬂuqﬁUﬂllﬁﬂ) = UIHUNAIDYI NV AN T- U UNDIYNISIUDIAADD

9 ] td
ummmaﬂmm&’u X ﬁuﬂimmmwuﬂiﬂauﬁ’q
¢ Y

a a o % . d
dutlszansiimiinTaoure (Dry matter coefficient) = §08azYDLT/100

4. MIIAMNOY (Grigelmo-Miguel ef al., 1999)
d
gunsal
= a o
1. We¥IN03
=1 o
2. 1nNosT YA 50 VA,
ad
M5
] ] A g < a Y 1 ~ J Y a 3’
1. aeg el uveds (wnay) ¥a19819 5 n. adludnnesuanauiii
o a v % ' A J ) g/ o :Jl Qy Jq 9
AaulIRINBeeU 50 Ua. arudlregnitluvearal WniHSIaane B ldanazneuilszuna
2-3 9. hauladsuias 50 wa.
[ I~ 1 9 a S v Y o
2. Jaanulunsaaialasldierimes neunsUsualearsazaleliy

J ~
LW’B)'H'?JW]ijjTu oY 4.0 iag 7.0

5. myalSunameadenazalanaviva
d
ginsal
1. Hand refractometer
ad
M

Y v 9 Y
-

1. dnheSsaana A ianaznoualszana 2-3 ww.



o [ oy o % [ a < 1
2. e lavenidse 5ad1e hand refractometer 814U UIUVDIUDILYIN

9 QaJJ 1 0a 1D o
azma”lwwm“luwma UINY

6. msmilsanamsananualuzilnsa®ansn (A.0.A.C., 2000)
d
gunsas
1. iuse
2. vagdsuvine 125 wa.
=
A
1. Vuedmau
= 14 4
2. msazatemnigu Indenlaason lad 0.1 uesuoa
Yy ¥ A v = J d
msmanuINduiniveuvesnsazmelwianlaasenlua 0.1 uesuea
1. i Twumedeutegarimuan (KHCH,0,) ldnszanuiwmloud 110 ©
' <
o W 1-2 93, Yaveliauly desiccator
v Y
2. vuhminld lduueou 0.8 n. ldluviagdsunvuia 250 va.
Y v Y
3. @wnhinaudu 25 ua. (1 3 vae)

4. lesnduasazaelmdoulesasonled 0.1 uesuoa Taslduodn-m

as
3B
Y ' 1
1. tnhdSenldnsesruda
1 Y 1

2. Unladruinnsed]d 5 wa. Tdluwagdruyvina 125 va. Wmihinauas

1) 20 wa. nazi@uTluedvinidu 1-2 vea e Iiidm
o [ = 4 o
3. il lamsnduarsazansinasgulmdeonleasonlaa 0.1 uesuoa au
Y adg A

lagagailudauy
MIAUIN

Y
a @ a A J
Ysmansenanualuginsagain (Fovaz) = lamos x Nxnx 100

151105070819
4 4
11D N = anudutuved Tsdenlaason lsd (Losuoa)

n = 1880A1aUN = 0.07 (NTATATN)



a d 3,' J :’ g.’l a
7. msnseHmlSmnanihmaiaiduaziimanariun 1ae3s Lane and Eynon volumetric

method (A.O.A.C., 2000)

gunsal
1. DAUsAYUIA 50 Wa.
2. vagdsuy (flask) YA 250 wa.
3. vlsudsuias vuia 250 va.
4. lule
5. NIYAINNIDUVDS 4

=
GARIGEY

Jsa o S o
1. msazaelias A: saellesdamamuas lamsa (CuSo,-5H,0)
oy o [ a Y I a 1 4
69.28 0. azaneluinauuazlsulsues1viilu 1 aas nsoEUNTEMIBNTOULIOT 4
A o = =
2. msazatevas B: selnwunamdeuls@eununsamasilamsa
g’ o a = 4 o a Y
(KNaC,H,0,-5H,0) 346 n. aza1elutinau auladenlaason lad 100 n. Usuliuiasaae
g’ o I a
naudlu 1 ans
aa Yy 9 9 an J 9 o
3. wianuqindusosas 1: azaewnauug 1 0. lwihindutazlsy
a I
1J511@9513)u 100 wa.
4. msarawtimsamaosdan Wutuiesaz 45 azawiansamaozdiaa
:’ o [ a I~
225 n. lwihnauuazalsuilsuasidlu 500 wa.
5. TidaFeuoonyuan Wudusosay 22: azarelUdaFeuoonyuan 110
:’ o [ a I~
. Twsihnaurazdsvalsuiasdlu 500 va.
:’ a 4 o
6. 3azaeihnadunen (nglad) MATTILTNTY 2.5 wn/ua. B
oy @ 1 oy o [ a I~
ng Inald laiminuiueu 250 n. azaeluihnaunazdsulsinasdu 100 wa.
ad
I5MS
\l a
1. msmanasgiuasazaeil-as
Preliminary method
- Uulamisazare-a3 A waz B w1ednag 5 ua. lavaagilyuy 250 wa.
Y
- daesmsaraiimamaigiuannianga 15 va. wor lditniunasdu
< a
Tiaealags1uu 15 319

a an Y ra A :’ a 1 :’ a
- IRMNTAUUY 1-2 YEn (a1"l,3Jm@ﬁummmmmmmammﬂu"lﬂ)



= g; a ~ 19 A 1 Y Y o
"lmmmuﬁumumallﬂ (Gum31/1llmmi‘wmfflwumgﬂwWﬁ’eNmammmaﬂmmnumaaﬂ
1391)

v A 09} a J Aq ¥
- ﬂ"lu‘]JiﬂJWlisll?Nﬁﬁa$fl181!1@]1%‘1614!’461/]5%1@]3@11!1/]1%

Accurate method

Pulamsazaem-as A wag B wednaz 5 wa. laviagdyuyviie

250 wa.

Y
1 o a 19 Y A& Y '
GLE‘TﬁﬁﬁZﬁ’lEJHW]'IEﬁ]'Iﬂ‘U’JLi@ a\111!mﬂﬂgﬂﬂfuﬂuiﬁﬂiﬂ1ﬁiuﬂﬂﬂ31ﬂﬂ

gaszuna 1 wa.

1 9 Y <4 °
wenazan e Iaasuazainaus 2 Ui

wuFauug 1-2 viea

Y
lawsnlaoilaesnssaz 1-2 vea lioaaganielunar 1 i (vazla

19 A L] ] Y 9 o
wynasazagluiaglsudeunsnodaasaal tazve 1idnurue)
[ a g’ d‘ 9
- pwilSnasvesmisazareihimanasgun 1y
o J A
- AUIUAT factor VOIATAZAWNTAININGAT
4
Factor = 'lm@mi(ua.)xﬂgiﬂﬁ (n./ua.)
=Y : aa d
2. mswifSnanihmasaag
3’ 4 a {
2.1 nseniwa lddisnszaunsouves 4 tulamsazarenla 20 n. aslu
o a Aa g} o ) Y I Y =
viadsuilsiasvuie 250 wa. @ninau 100 va. i ldunandlreasazare Ta@enls-
J 9 9 4
ason leadudy 1 ussuoa
Y Y
2.2 PuaTazaetiInsamaosdian 2 ua. mewazdana w10 3w
2.3 o TildaEeueonsuanaslyl 1.5 va.
] a cy o I
2.4 USulsunasdreimnawdu 250 va.
[ J [ Y] 1 1 9 o v Aa J
2.5 AIPWNUATZAINNIBUUDS 1 (MLdI8adIunila IId s 1eH
Y Y
suanimanaviue)
2.6 11 1 Teuasnenndsludo 1

2.7 owilsmasasazanedieganly



3. msvlSananimarnanun

3.1 Tiladrediingaaldninde 2 1 50 ua. Tdluragdsmjuina 250 wa.

3.2 unsalalasnassnadll 5 wa.

33 @nindu 50 wa.

3.4 dulideann o Wunan 10 Wi udi ligy

3.5 peansazargad luvInlsulsuasviuia 250 wa.

3.6 Usulilunaadie NaOH 1 weswea Taslduedrmawiluduan-
ey

3.7 U5 masdaeinaulilld 250 wa.

3.8 11 1 lamsnanndslude 1
MIMUINY

Y 9
Q/

a 3/ aa 4 o 9 a A A
Usuanimasans , WIamanue (398ag) = factor x Usuanmeae x 100

¢ R
"lmmm (19.) x H1HUNNIDYNN (.)

8. maazHmSnadmiuglagds Microfluorometric method (A.0.A.C., 2000)
gunsal

1. Spectrofluorophotometer

2. Vortex mixer

3. Mlavina 2, 5 ez 10 wa.

4. inSeetansiion 4 il

5. vagdwuyvina 125 wa.

6. vadsulsunasvuia 100 wa.

7. nyumVINAFUHIUINA1T 15-20 %W,

8. NITAIYNTOUVDT 42

9. HADANAABINANUYUIA 10 VA,
mstniinarmsasen

1. @150a18 A (metphosphoric acid 3 % w/v): 3o TaesFansamaloanlo-
51 30 0. ANhng 500 wa. MNTUANAIAREEAN 80 WA, USUSnasdasthnawiiy 1 A

¥ g A o
UaINTOI NUN 4°% UIU 10 IU



2. @1582810 B (sodium acetate solution): 1303 1ae% IyAonossian las-
S e (= Hoooa g 4 o A
laiasa 500 n. azareluthnau YsudSumasidu 1 8as HuN 4% wu 1 1@ou
3. @13aza18 C (boric acid-sodium acetate solution): m3eu Tae¥ansauosIn 3
[ a < ' 3
n. aza1oal0 d13azate B USudsuaniu 100 va. Tasdeunieulniinnas
4. ®1582810 D (O-phenylenediamine solution): 1a3ou Taeda TodlHagu lawe-
=1 9 31 = ' Yo A
11U 40 wn. aza1eA2811 DI 200 Wa. AsKIeNNoU IFIUN
o A
5. @15aza10 E (ascorbic acid standard): 1384 1AgHINIALOAADITLNNING
9 @ a I
911 100 ¥A. azaeay asazals A Usullsuaadlu 100 wa.
aa
DM
= Y v
1. MSNBNAI0ENS
o ' { g i 9
1.1 fedniiiluveurainsearudid 19 1adssua 50 wa.
[ k4
1.2 thdredieiinsed]a 10 wa. imsadadie avasats A 30 wa. AoAsY
k4
U 2 A3
o a ) 1 ~
1.3 Usul5uasaie arsazais A auATU 100 WA, WEIUIU 15 UIN
a d
2. MIIATEH
A o ! [
2.1 9999 ATazae E: Iagthaisazais E 1, 3, 5 uag 10 wa. laluvialiy
Usuas 100 va. YSulSunasareasazats A a2 ldnnududugaievesaisazatonsauod
Ia I o w
ApsUmnasg iy 10, 30, 50 tag 100 luTlasn/ua. sy
o A o 1 1
2.2 hasazaemasgIunsaLeanssinlude 3.1 uazd1saza1efI0g1an
v 14 Y a ] 9 1 = '
ana’laninde 2.3 11 100 wa. wuasluwaglrulude 1.2 we1 2 Wi nsewunIzaY
! Y
nsosasluadagisuyvina 125 wa. aulamsazanela
2.3 M3 blank YOIAIBINUALATAZAWNINITIN Tasthdrsazalslaain
U9 3.2 YBIENTALAVIATTIULAYAIE 1908 9aL 5 Wa. ldasluvialSulSasvuia 100
a a o a 9 g; v z Qy U ~
wa. uensazae C Ysuas 5 wa. Usudsunasdieir bl wadenal3 15 wii
2.4 hasaza1elaande 3.2 Vo9E1IaL0NATIIUIAZAIDE1910819AS
1 [ a a o o a Y
5 wa. laasluwalsullsuasvuia 100 wa. diu esazate B 1uau 5 va. dsuilsuasaae
g} Ll 3 Qy 9 =\
11 DI wdaanal3 15 wii
2.5 ihasazanennde 3.3 wag 3.4 11 2 wa. laluvasanaaededisay 2

maoe



v Y
2.6 HUETAYA1Y D ¥adAag 5 Ua. WE1A8 vortex mixer HaNd 13 U 0iia
v Y [ v
35 119 ISUAVNANIAIS VNG ADANADDIAT AULT D
Y Y ) )
2.7 11la spectrophotometer fanald 15 WA e warm up 1504
Y I U I v K 1
2.8 l¥a1 Ex (11 350 w1 Twuas uaza1 Em 13y 430 v luwas 1unnaves
blank, sample 16i& standard
MIAIUIN
o A
MnIHNIFINYRITITAZAINTALBEAADT UN
o a A o [ 1 I~ (%
3.1 annadsunansaueanssinludtednamiatly lulasnswua. 910
na eI
a A o o [
3.2 USuansaueanasin Aula luaI9819 100 V.

<3| @ 1
3.3 s1enunay ¥n./100 ¥a.A08N

9. myuanzHmSna luemisazaieii (A.0.A.C... 2000) (993.19)
gilnsal
1. Wa0ANUINIBYUIA 50 Na.

2. Filtering crucible %ﬁﬂnguwam (Por.1) ¥u1A 40-90 lunsou 171479 30

'
=

= Y A a o vy Y a ~ o =K o a A
ya. Lﬁi&miﬂﬂﬂﬁmﬁﬂuﬂu‘ﬂ MUY 5257% L!ﬂ?iﬂiﬁqmﬂﬁhﬁﬂﬁiﬂ 1307 WHUBINFHLUR

E]

' . i Yy 9 ¥ = Ay g aa v o
R i!llclu cleaning solution [ UNUIUIBYDE 2 ﬂQﬂ!WﬂNﬁ@ﬁlﬂHDﬂW 1 ¥u. FEAFHIUAAIIUN

U

v
Y Y

Aaulls1rIndoou LaMuAIeE Iau 15 wa. Yasena 13 1Hute @y celite Yszum 2 n. ¥

a

9 J ] ] Y [
celite ArerinaulsAnndeou (ad11divlese1na) oufigurgil 105°% e liimiinah
Qy Yy tﬂy =] oy o A Aa . A
nalmdululagaanurulszna 1 wu. Tunmiminagddaussy celite (neiey 4
AN1U9)

3. inFegaguaIMa wiouad1msunsod ¥1IA 1000 L.
1 <3 Y Y
4. umnmanlianusou
5. INT0ITI0ENAZIDYA (MATON 4 AUIKU)
6. 1N (muffle furnace)
7. Qouguugl 60 1Az 105°%
Y
8. Tagannuwy
~ a 4
9. NOBNADT

10. TuTnsdula Aawg 20-100 lulnsdas



11. TnnesNIIgaumIa 600 ua.
12. pnaudmanvnadndmsunIy
ARG (m‘%aluiﬂﬂ‘lﬂ’rﬁmﬂﬁmﬂ%w)
1. esazangenaleanedon
- iWududesay 85: aafesaz 95 oNaueanedea 895 ua. uallsu
YSaslitlé 1 aas
- Wutudesay 78: anederay 95 oilaueanoasd 821 wa. udlsy
YSnas i 1a 1 ans
2. 0¥ lau

a

L
3. Heat-stable ai-amylase solution muﬁqmwgu 0-5°%
4
4. Protease: A38UE1TATAEOU by protease 50 WN./UA. Tu phosphate
<3 1 [ 051'
buffer INUN 0-5° (1781 11HNNNATI)
L
5. Amyloglucosidase solution NUN 0-5°
6. Diatomaceous earth : Celite 545 a
7. Cleaning solution (liquid surfactant type) AnuvuIuovaz 2
J
8. Phosphate buffer solution (0.08 Tua1s We% 6.0): w3y lagazaty 1.4 n.
Y
Na,HPO, (30 1.753 n. dihydrate) #taz 9.68 n. NaH,PO, (W30 10.94 1. dihydrate) 1A1111 700
@ a a a 4
va. Y5udSues 114 1 ans asrvasuiitey dreditwrimos
Aa o = 9
9. msaza1eninlalasnassn 0.325 wesuoa : wieulasly 325 wa. 1.0
J Y] a a
uosuoa HCI U5vdSuas 1914 1 ans
= 4 4 =
10. enyazanelwasylaasonlad 0275 uesuea : wisulasazals 11 0.
Y
NaOH 1u1i1 700 Hadas ud15ulsuas i1 1 aag
A o [ d a =1
11. ssaidmsuanszvlsunallsau
ad
IB5Ms
1. MsmseNaIIazale
= 1 I < % 1 1 [ 1 A
1.1 50810 UUD TS VARIDENFNIUAZLNTIVUIA 0.5 WA, A20819N%
Y
% 1 [ [} | 4 (Y] 1
lwiiuinnnidesas 10 desadaluiulaeldt Tnsi@endmes 3 a5e 9 az 25 Un/n. neUMs
@ 1 Aa a J Y o w o Yy a s Y Y Y
e @redlnilsanihmageaesiidativalagldwnateansseaduduiosas 85 10
09/’ 9 A ~ a ° 9 o 3} @ % oy dy ~
wa/n. 2-3 A59 eudwAuNgurgll 60°% (Aeurinimiinyes iy Waanazanuduiine

T umsdunadae)



v Y
1.2 $3@29879 0.500+£0.001 n. 2 F1 (M, iaz M,) ldlunaoa centrifuge YU1A
50 wa.
1.3 1@ phosphate buffer 25 a. azasIview Hod luyae 5.520.1
a 4 Aa (] 1 1 3
1.4 1@wown 1] heat-stable o-amylase solution 50 luTInsaas launausimian
) 1 a a 9 = ] = 4 a A a g; Y
dmsuniu Uathnreeanyunisatedundesy tuluiinmesvina 1000 ans Mauiin 14
Yy A A o, ¥ v Yt Y 2 o \
ANUTBUNGUHYN 95-100°% AIBUHIANLTOU TaglHINMINIUAIBANNE I IVEINaDAIA
1< =
Wunau 15 Wi
=~ ~ S A o | Aa g
1.5 191MA0ANYUIMIS00NINTNINGT 1TIAI08 NNAATNHADALAZNTZY

~

Y ' A Y 9 o Jya { a9
AIVYNNTIUNUNDDAAIY spatula ﬂ11ﬂlﬁluﬂﬂmﬂﬂu1’iﬂﬂ

Q U

1.6 YSuiowilu 7.5£0.1 @18 0.275 N NaOH 1521121 5 ua. a529W0FA0

~ a 4
WIDBUINDT

a 4 a A a oA
1.7 @uou'land protease 100 lulnsans aslunasanyumiodladh uun

a

QNN 60°% 30 U TaglimnIuaaoaan
o PES a A v A < ~
1.8 Mlviduaziy 0.325 N HCL 5 wawelsuiemilu 4.3+0.3 asiviiey
Y = a J
AENPFIINDS

1.9 1@uou'lasi amyloglucosidase 100 lulnsans aslunasanyumissilash

= a o = =
UUNYUHHY 60°% 20 UIN TagiinsniupaoaIa

J Y Y 9

1.10 dudredelunasanyumlesdisasazaroenatoanogoaduduion

)]

2 . 2, P 2 ;
az 95 ASIAY 35 ua. 1 4 A59 measludininesyuia 600 wa. Nalianaznougungil
Y A
NOIUIU 1 AY
a d = d‘ Z
2. muanzrimndSinaldeeisnazaiein
] Y Y
2.1 A1aznsze celite Tuagmdannawihminuiveuudadie 3 wa.
141nToqgagaInesie
[ ] d‘ = Y am 9 1 Aa a [} 1
22 n3IdIed NN e8I M Tude 1 Wuagdida Taesessudivais
ATAIAIBINTINTUNIDINAZD1A

a

% J Aa s o
2.3 “l)'%‘ﬁﬂlﬂﬂillﬁ%gNﬁgﬂfJUﬁ}’Jﬁlu1ﬂﬂJﬂﬂ!ﬁﬂN 70°% 2 A9 AL 10 Wa.

Q U

g' { A a @ ' J
‘i’J‘U5’33JﬁTiﬁ%ﬁWEJLLﬁ%UWﬁi%gNﬁzﬂﬂu‘ﬂ‘ﬂﬂUﬂilﬂﬁiﬁ13ﬁ3ﬂ18ﬁ3@81\1@\11uﬁﬂ!ﬂ@i"lllﬂﬂ
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a a J a a
2.4 1Avdsazasonatoanogoaiuiuiosas 95 gl 60°% TulSua 4

J a o 1 a R 2 J
mwealsuasaisazateaiedy Tagldmsazaeenateanssoddiunilarzininesuas
admiunsoanldiesiudiedis

Qy Y = a9y A
2.5 MlvianaznouNguUUYINeIUIY 1 AU
v 9
2.6 AMAZNTZNGHI celite TuagHdannshminiveudlsaisazate
a JY 9 A A Y . a o v
phateanadaasegaz 78 14HAT0I9Ag Y INAND THIA celite AANULHUNTDY
o 1 1 a A a 4
2.7 N30IRIENAIUATTILA 19 spatula 1Bz ENTZA10IONALDANDEDAS DAL
a d‘ ] 1 9 d' 1
78 luilSinaunenieasneuaunua lHnesgagyyIneye
a A a d
2.8 AnagneulungHiadie 20 ua.vesdIsazAI0ENALDANDEIORS DAL T8
Y 4
3 A5 AWAIY 10 WA vedETazaIteiaLeanoaoaliutusooay 95 2 AT AT 10 UA.UDY
A
A0 F 1Al 2 AT
o a a ~ a Qy <
2.9 hagmdalleuNdouguugl 100-105°% dwdu Naldidululoga
3
ANuyuIzIna 1 .
4 Y
2.10 FhminAzadia (R, 1ag R,)
v
o o 1 a A o a [~
2.11 ihagnoudlednluagdida 1 91 wvnlsnaldsdu @) 19 6.25 1l
Y v
. o Aa a 1Y L] = o A A a 9 =
conversion factor 1az1IAFHTAVITYAI0E190N 1 HrmasuvlTant (A) Tasmswn
QUNRNN 525°% U 5 B,
W 11 blank @283 MaAenu Taglildaed
MIMUIN
B = [(BR+BR,)2]-P,-A,

Taen B = blank (¥@.)

v H
BR, 18 BR, = 111M1inaznouiltiaevod blank Tuagmiands
Y 1
UGN 1 1Az 2 MUEIAY (WN.)
v
P, = 1iin 11U5Auve3 blank (WN.)

Y kY

Y
A, = W MIN01984 blank (W.)



DF= [(R;+R)2]-P-A-B x 100
(M,+M,)/2
v Y
Taeh DF = JSaleomsninua (Sovaz)
Y ] Y v
R, Uz R, = imidnaznouiimdendiey i 1 uazau
8191 (W)
Y
= munldsauvesdiedis (un.)
:’ Y Y Y] 1
A = MUADIU9R D619 (WA.)
= blank (U0.)
S o o a1 24 o w
M, tag M, = INWINAIPIIEIN 1 1ay 2 MuaIay (ua.)

10. MINaadUgn

d
ay

ﬁﬂ]ﬂ@ﬂﬂgaaﬁiﬂﬂﬂag DPPHP scavenging assay (Hatano, ef al., 1989 1ag

Yamasaki, ef al., 1994)

gilnsel

=
a1nd

ad
IHN1I

1.

1

TuTastlavuia 10-200 waz 20-1000 luTnsans
Microplate YHU1A 96 HQN

Microtiter plate reader

waawgum‘%ﬂwum 15 WA, (A M5 U109 19@10619)

navadUf0819H INAeIUIR 15 WA,
Absolute ethanol
BHT (Butylhydroxytoluene)

DPPH® (1,1-diphenyl-2-picryhydrazyl)

M3AseNaIsaza18va3 DPPH 14 Ethanol

1 Y
1 19303 DPPH® 1duanududy 6x10° Tuans 1101 100 wa. Taedaii

@ o a <
Yiun DPPH 2.4 Un. a$ﬁ18llﬁ$ﬂiﬂﬂiﬂ1@§‘lﬁjﬂiﬂ 100 wa. @9])'38 absolute ethanol Lléjﬂlﬂﬂ‘l'ﬁ,u

o ' Y { 9 ¥V o
VIAAW nea Adsessununnouly inun 4°x 19 1dlszuna 3 Ju

1

Y
WnHUnas (n.) =

2 MImuaaNuTuIUYes DPPH (¥iin Tuanaved DPPH = 394.32)

6x10~ Tua/a. x 394.32 n51/Tua = 0.024 n./a.



_ d o
fdoamawsen DPPH 1uaNud vty 6x10° Tuans $117u 100 ya. a2
Sgl)’f)\islafl\i DPPH = (0.024 n. x 100 ¥a.)/1000 ¥a.=0.0024 n. (2.4 Un.)
2. MIABNETAZTABNINGG I
Aq YA = P Yy v
d15esgiuildae BHT 3o ldlnnududu 100, 50, 25, 10 wag 5
luTasnsuma. (nududugaiions 200, 100, 50, 20 wag 10 lulasniudiaaans audny)
I v o
anudutuaz 2 ua. IaglF absolute ethanol 11 U@ Az
3. MNSUNEIIAIDLNS
~ o 1 Y Yy 9
W3eNaITaza18veIansdlI0e1e I uA MUY 200, 100, 50, 20 Az 10
o/ Yy 9 o o v A o 9 ) a aJd [
TuTasnswma. anududuay 2 wa. dmsuasananmIsualedinazaiedunss u
I~ )
acetone extract, chloroform extract {@% alcohol extract 9219 absolute ethanol 11 udviazae
1 o 1 A I 9 g’ @ I v o
druasarog19nilu water extract 92 1ihnawiludviazae
4. I5Msnaaey
4.1 Tlamsazareaaedn 100 lulnsans ldlunqu microtiter plate luug
Y 9
ATANUT LU
42 1Buasaza1eued DPPH® 11 absolute ethanol 100 luTasaas (A
YUFAMOUDIA0819AD 100, 50, 25, 10 1oz 5 luIAsnTu/ue. ANaIRD)
Y Y
4.3 1 e Idansmaudniud danald 30 i
o (% 1 A d’ d‘ 9
4.4 Wl lammsganauuasnanuenaau 520 i lumas Taeldarsazas
@ 1 H 1 Aa @ a I~
f19619NANUTUTUA 9 100 T TATANT HAUAY absolute ethanol 100 1y TaTaA5 1FJ1 blank
VOIAIAZ IR
45 JAAINIAANAULAYOIAITAZAIONIATIIU BHT uag control N 520 U1
1 Y v
Tuwas Taef control Usznoudlreriinau 100 lulasans uaz DPPH 100 lulasans uagls
oy o a [ a I
UINAU 100 "luiﬂiamwauﬂ‘u absolute ethanol 100 "liJTﬂi’dﬂi 1)U blank Y®4 control
Y Y
e IuuaasANMITNTUITNATRUE 3 AT (Triplicate)

5. MSATHIUK % inhibition

% inhibition = [ OD.control — OD.sample ] x 100

OD.control
MUIUAUNAYVDI % inhibition THt@azANUUTY 121111191 linear

[l v v
regression IOMIAMMITNIUVIA1TAI06 19N W5 06 VEINTIAA oxidation I8 50 % (EC,,)



11. MRS Total phenolic compound (Aatlag1n Miliauskas et al., 2004)

d
gunsas
1. luTastlavua 10-200 vag 20-1000 luInsans
2. Microplate YUIA 96 HQU
3. Microtiter plate reader
4. WARANYUINIBIVIA 15 WA, (AIM5TUIT0919AI0E19)
<3 % [
5. viaeamnuaIngarnagIvUIA 15 V.
=
ARG EY

1. Folin-Ciocalteu phenol reagent: 1a38o1TAgid0a19d15aza1w 10 va. Usu
Y v
Y3103 1718 100 wa. Arerinau
2. Gallic acid

3. Sodium carbonate anhydrous (Na,CO,): wseulagazaney Na,CO, 7.5 n. Tu

Y v
[

hnaulsudsues 11 100 wa.
4. Absolute ethanol
ad
5ms
1. MIAENAITAZALHINIGIY
w3eu AT 80,40,20,10,5 taz 2.5 lulasnsu/ua. AnuuTY
9 I v o
az 2 3a. laeld absolute ethanol 1T U@z A
2. MSMTENAITaTAIBAIENT
w3en1ANANUTNTY 1000, 500, 250 waz 100 JulasnTu/ua. AN

Y

I ) o Y Y i )

Yuay 2 wa. 1aeld absolute ethanol Iudiazats dmsuasananesoualsdiazate
a d I @
DUNIT ULFY acetone extract, chloroform extract {L@% alcohol extract 9219 absolute ethanol 11J1&7
o 1 o ' A Y oy v J v o
Mazate daud13a10819MIU water extract 3¢ 1H1hnauidludiiiazae

3. AEMInagen

3.1 Tulamsazaredaedne 20 lulasans ldlunqu microtiter plate Tungaz

Yy 9

ANUUNUY

3.2 1ANA15A2a10U84 Folin-Ciocalteu phenol 139919 10 1M1 100 lu1Asans
Tuunazvqu

3.3 1ANA1582a18 Sodium carbonate anhydrous 80 TuTnsans i ldwenld

Yy 9
A v A

Y o 9 =
TITNAULUINUA GN‘VNUl'J 30 1N



3.4 i lliemimsganaunasianuenaau 765 urTumwas

35 iﬂ?hﬂ"liﬂﬂﬂﬁu!Lﬁ'\iﬂlﬂ\iﬁ'ﬁﬁ%ﬁ"lﬂﬂ?@]ﬁﬂ'm gallic acid muﬁ%msmﬁau
9 A @ ' 3 . .
U9 3.1-3.4 IﬂEJL‘]JﬁfJ‘L!ﬁ]1ﬂﬁﬁﬁ?ﬂﬂWQLﬂUﬁﬁﬂ%ﬂ?ﬂﬂﬂ@iﬁ?H galhc acid

4. MIMUINU

4.1 1ha1 op.a ldsinslnasgiuvesasazaeninsgu gallic acid tay
1191 linear regression

42 MMANUTUTUVDIAT LA 10681991ANT VAT IU gallic acid
d A
N2 ﬂ1‘§%!ﬂ§1$“r‘ifﬂmﬁuﬂﬂﬂ1ﬂﬂ]ﬂﬂTIN

1. A Bulk Density (Prakongpan ef al., 2002)

i3l

NIZUBNANVUIA 25 VA,
ad
AEMS

' Y
1. suimiinvesnszuennie Tunndsunag
v Y

2. ladedvaslunszuenaie weuun q ¥aihminuazaiunnlsung

MINUIN

ﬁmammmmwmmiumﬂqm D=M/V
o D = ANUHUILLY (n./ua.)
M=u73a (n.)

v =151a5 (1a.)

2. mmmmm‘lumaé’um (Water Holding Capacity: WHC) (Aau1lad91n Chen et al.,
1988)
d
ginsal
1. ¥O0ANYUIMIBIVUIA 50 VA,
A A A9 '
2. IATOINYUIKIGITND Sorvall 34 RC-5B Plus
3. gouguugilsugumngila
3
4. Togannudu

5. 19599 Ivihmeiioy 4 il



aa
BN
v ' 1
1. 1d79819 0.25 N. wauAu1InaY 25 va. TuraeanyumIes
! Y Y o A Ay =
2. i paulidnfungugIRe Y 60 119
3. i lvaumesi 10,000xg 191 15 W7 gaingil 209
o ! 2 o o 14 =
4. hensazatedrunune 1l dhvasamaii 13 10 i
4 4
5. MEAIMFUSHIANNTY (moisture can) HIANNFUVDIALNOUAINITNNT
Y
a Jd a A,
AnszrlsmnaunnuduTasldisden Trlih
MIAIUIN
MUIUNNYAT WHC = (W,-W,) / W,
4 3 J <
e WHC = anwansalumsduni (naivn.veui)

14
(% v

w, = 1hnindiedenousl

14
(%

MU NAIDENHAIDU

W2
U U=
3. Mylaa
A A
IN399310
1n3093AAE B1o Hunter Lab §1 Color Flex (§1M5UA19819%9) ttaz 1 Color
Quest XT (115 UAIDY19VDIUHAT)
ad
M3
1. taon 1151054 Hunter Lab (L* a* b*) illuminate=D65 1182 observer=10’
o [ = Y ~ A o ' ~ =
2. immsdsumnasgud el suHuneuaa AT BHUNGUTVINIAT
Y v
FIUNMTUAIBINHILAZINAUTIMTUAIDENVDUNA
=

v a o Y o o VAo
3. L%@JGHTQNQW?@SH@J@ﬂTQ%@QH4ﬁﬁua3“11ﬂ31ﬁ1ﬂ@1uﬂuﬂﬁ3ﬂﬂ1ﬁ

1 { o I~
4. aIaldilu L* a* b

4. MFTAMANNYY (AAu1ad91n Franworth er al., 2001)
A A
AIOIND
d' (% = d' Y ]

INT03IANNE 8110 Hunter Lab U Color Quest XT
ad
IHN1I

= ' .
1. Laaﬂiﬂmﬂiumimqmuﬁuamm (transmittance)

o o Y 1A = o :je'/
2. w1ﬂ1iﬂiuu1msg1u1ﬂ81%uwuywﬂﬂﬁﬂ1u1ms§1uuazu1ﬂau



Y Y v
3. edregandananald 3 vy, dhanlanldsulaluainandniililng
TudwrtanIanimasnggriuveag

4. 9WAIMINZGHIUVDIAINAMNGIAAY 650 W1 TUINAT

5. M3IAMANNHHA (FALad91n Chopda and Barrett, 2001)

A A
1N5093(d
A Y] A d'al 1
IATBIIANINKUA 81O Brookfield 31 DV-II+
ad
BN
= o v 3 g J < 3|
1. @ensHaveainumiluues1 uaznu55e Uy 100 rpm
1w 1 9 Y Y a o ' ~ J9 Y 1 Ao g
2. wihdrednIinaunudITudIedaslulinnes Iininsosni iy
3. damAnuniliavedddegfiguygil 15 e uwaited lagdunal 10
N

4. owmanunilaluniie cps

a

a d N d
p3 MIANTIHNAUNIY
a d a = J gs . an
1. msazmwﬁﬂ%mmqauﬂmmﬁm (total viable count) Taes pour plate (Speak, 1976)
2 X
211151281750
1. Plate count agar (PCA)
2. sazae)iTausosas 0.1 (0.1% peptone solution)
ad
ABMSs
LY 1 g’ Q.'l Y o 9 a dy
1. we1e1911K59 uaatladaamaiialasae
o A [ [ Y I o w 9
2. 11M599919920819 1H13IY 1:10, 1:100 tag 1:1000 auaay Taelgais
avaonliTaudesas 0.1
v T 9 1 o g’ dy A tﬂy 9
3. 9AAT9Y199INTD 2 BE19aY 1 1a. (11 2 F1) a3 lunumzise s oA
4. MNUA80IMIT PCA U52anal 15 ua.
A & Y S uyYq Yy & o -
5. vyuawzden 9 urenan udaas B Iuudedlszunm 15w
tﬂy ~ a ° @ o
6. PUMIZIFONQUHAN 35°5 Tudnyuzaiuaduilumal 24 ¥u.
v o ~ tﬂy tﬂ‘tﬂ o =
7. aswuuulaladannawmwzsenysiuivilszana 30-300 Ialail

o3| o A o [}
'ﬁsmuNm‘lJumu’JuIﬂTam]mJa. §1739819 (CFU/ua.)



a d d
2. myraszrdSnadianuazs 1aeds spread plate (Speak, 1976)
L 4
21115128150
A v A 9 o a
1. Potato dextrose agar (PDA) NHIUMITUT VN % (3.5) AWHIAMINITN
$ouaz 10
9 .
2. sazanaTausesas 0.1 (0.1% peptone solution)
ad
M3
LY l g; M Y 9 a dy
1. wedee19tiese udrilachdramatinllasaie
o A o [ Y o Y
2. 11M599919920813 1%131u 1: 10, 1:100 uaz 1:1000 aua1wy laglgans
azanen)iTaudosaz 0.1
o 1 9 1 o g’ dy A dy
3. @AfI08199INTD 2 98 1aY 0.1 Ja. (M1 2 41) adlumumzisenange
9
1an
9 1 9 dy A o 1 9/0'/ Aa Y
4. lgunaunlsenndernasi10619 19N IHIMT1019115
& & A o o o o
5. eumzwengungl 25° Tudnyuzauaindunal 3-5 u
% o =\ dy d'do =~
6. asuuIuIalatdnnaumzyenisiuivilszana 30-300 Ialail

< o ~ % 1
swnurauduulalaiinona Ao (CFU/Wa.)

3. M5 1= coliform bacteria (USFDA, 2001)

2 A

0111134a8NLTD
1. Brillient-green lactose bile broth (BGLB)
2. Lauryl sulphate tryptose broth (LST) 2X t4ag 1X
3. EC broth
4. Eosin methylene blue agar (EMB)
5. Nutrient agar (NA)

aa

IBNT

M3ATIVTUSNOIUTTD (Presumptive test)

1. 181729619013 MU gadedaldnasae1ms LST (2X) naoaaz
10 ¥a. TIUIU 5 ¥aDA AIUNABADIHMIT LST (1X) 9AdI8819Kanaas 1 ya. 314U 5 1aoa
(ag 0.1 ¥, 1MUY 5 Yiaoa

9y

2. 1UNMaeARIITNINUATIQUNAN 37+1°% 24 11aY 48 ¥,



[ a [ o &Y 1 I 1
3. FUNAMSINANIS IUNasAA NN IS IUNADABINITUABZHADANAIINUN
dy 9 rTa o Y tﬂy 1A ] =2 @
¥o'13 24 1. invasala lumama ldludensdn 24 w1, aTI9HATUASINY
v R o Aa o 1 o a
4. Tunndnuvasannamsluuaazvaoa 11lilan131e MPN 518911
I A A a 4 qﬂ;/
wattlu MPN veauuane Iaavosuvusn/ua.
MMV UNUIUVUEIUE Y (Confirm test)
1 g { A [ 09/’ 1
1. oe¥sainvasannaniy luluLsnuaaziaoaadlue115a) BGLB
Ya0AANaDA

'
YA

] a [~
2. Uuwaaﬂmmi]l’mqmwm 37+1°%4% 11 uan 48 s

U

a o

A= A ) [~
3. UUNNNarasaNnANIY qul‘lJ!‘lJﬂGniN MPN ’D'WEINUW'GL’]JH MPN 494
Y
uuaiFevuEudu/Ia.
U o g.’l d
NIATIVUVNUINVUANY T (Complete test)
o Aa o 3 A 1 9 A ] dy 9 1
1. umammﬂﬂmcﬂumuwammmmm il 1%@ﬂ%ﬂ1uﬂ1ﬁm%%@uﬁ’! 018
dy [ 1 < [ ~ A o 1 dy
Lﬂf@ﬁ]1ﬂ‘lrifli’)ﬂﬂQﬂa”I’J"l‘IJEITﬂLLu’J‘]JHQWWﬁLHJ\1 EMB (11!’0ﬂHﬂ!SﬁIﬂIﬁHLﬂﬂ’J‘I’TﬁQ%TﬂUNW@

o a

2. hhiunguvgil 35-37°% 24 . n39g lalalinldnyuzmmzvedln-

G

A

a ' 9 I [} 9
avlosu Taelaladitmyy o1ilunaanson 19wy
1 dy dd’dw (% 1 A
3. geennlaladnlanvazmmizainald adlue1miswial BGLB 1350
LST ag1uue1113 NA
v A A o a o Y AW a & qYo
4. UNeN 35-37°% 24 wu. gManama lue iamad sumasnavn i
dy 9 =\ Y 9 d Y a a ] 1 z ]
Wo9n01Mms NA llfeudunsy qdrendesganssenl M@adunsuay jusrtvoudu T

aduaies uaasiluladdesuuuanGe

4. MIBATIZH flat sour bacteria (USFDA, 2001)
A A
91 131A81¥ D
1. Acid broth
2. Malt extract broth
3. Nutrient agar

A v A Y, S a9
4. Potato dextrose agar NUMIUsVNY (3.5 AENTANITNMTNIBYaL 10



ad
I5MS
= ] S A (; 1
NFAUAIDETNBFAINI 4.6
1. ladiee1901115a3lu1M15141a7 acid broth 314U 4 viava LAy malted
extract broth 2 #8909 1461981901113 2 Ua./¥iava
: 2 2 4
2. UNDIMITASUFDAINAITIN A3-1
Y A ==t dy ; 1
3. NMUATNITENIN flat sour ©1HITIABUTOILYU
Yy v P 9 V@ ' ~
4. asnaoulaglsnassgansial Tagls loop UAIDENOIMITNUNABUUE
4 9 Y 9 = 4 o 9 1 9 9 4 v KR w 1
lag solviudaudiniuzad hmsbouunsy dosgaiendosganssmi Tuinanbuzils

a

a A A J
HAENIAATUDIVAUNTY

v Y [
M NAFNUINN n3-1 mﬁ“lJllL%’EJLﬁE]Gl%) acid broth 1182 malt extract broth @1HTUDINIT
sziannsa (Wew 4.6)

Incubation of acid broth and malt extract broth used for acid food (pH

4.6)
Medium No. of tubes Temperature (°C) Time of incubation (hr.)
Acid broth 2 55 48
Acid broth 2 30 96
Malt extract broth 2 30 96

4
a

v Y
msnmﬂwmnﬁ n3-2 LLWL!ﬁ\iﬂ1ﬂlﬁlﬂl°§@1ﬁjﬂiﬁﬂﬁﬁ'lﬁ%lﬂﬂﬂ/ﬂﬁﬂﬁglﬂ‘ﬂﬂiﬂ (ﬁlf]‘b’ 4.6)

Q

Pure culture scheme for acid foods (pH 4.6)

Crigina Medlia Subcutture Pure culbure Characterization
M, SAEPR e (ot g] Acger slart —=  Zram a&n
asrobic E—
3P Acic brdth
/ Matt exdract brath
30T A, SAE
Aid brath araerohic 30°C
st endract brath
;s Tm---— - T - - - -
A, SAE crovadh Aricd brth Cram gsing MA LB
\ arEerohic Malt extract beoth = erchic 30FC
30C 30C
P,
aerabic e (. g] Aoar lant —=  Gram Sa&n
S5 — ™ Aridhrath
armerobic, S5
Acid beatth
SenC
\ M,
areerhic grirndh Acicd brath Cram stan

S5°C - ® 557 —3= Mo




MANWIN ¥ MsAnmgamginaznafitinzaslunswamirlSamdenaufulaerms
14 ¢
USIQWIANMNIMN@S |59

MINMANKINA V-1 dnnzmsangargitaznaivinzaslunszuIumswan

A Qmwgﬁmﬂsluﬁywl‘?mﬁi;mmlﬁ’a qmwgﬁmsﬂum%whvﬁa
(nfif) (cr) (°°r)
0 36.6 36.8
1 37.7 47.8
2 39.6 58.0
3 42.6 68.4
4 482 78.4
5 54.8 85.6
6 62.9 92.9
7 70.7 97.5
8 77.7 99.0
9 83.5 100.2
10 88.0 101.1
11 91.3 101.2
12 93.7 101.2
13 95.4 101.3
14 96.7 101.3
15 97.6 101.4
16 98.3 101.5
17 98.8 101.5
18 99.1 95.2
19 97.7 89.8
20 94.4 84.2
21 90.3 79.5

22 86.1 72.9



23 80.5 64.5

24 74.1 58.1
na Qquﬁmﬂiuﬁywlé’mﬁi;mmufgh Qmwgﬁmﬂum?mméfj
(i) &) &)
25 68.4 53.8
26 63.7 50.5
27 59.8 43.0
28 56.6 458
29 53.9 44.4
30 51.5 43.1
31 49.6 42.1
32 47.7 41.3
33 46.2 40.6
34 44 .8 40.1
35 43.4 39.6
36 42.4 39.1
37 41.6 38.7
38 409 38.4
39 40.4 38.3
40 39.9 38.0
41 39.5 37.8
4 39.1 376
43 38.9 374
44 38.6 372
45 38.3 37.0
46 38.0 36.9
47 37.8 36.8
48 37.6 36.7
49 374 36.6

50 37.2 36.5



51 371 36.4

52 36.9 36.3

o v (Y] d
MINATOU Sterility test ('mufmummgmwaﬂnmmqﬂamnssu, 2523)

ada d + A2 A
'Jﬁ'J!ﬂﬁ'l%?‘if)111']3?1531]?]\‘17]13@@]‘]‘337]81

@ J

1. l$waudredeawisey Blunasgusdadusigaamnssueim

nszileq
@ o+ 1 Y o =K =
2. ﬂﬁj%aﬂﬂmgﬂWﬂUQﬂﬂlﬂﬂﬂﬁgﬂﬂﬁ ﬂ@u%ga@ﬂﬂaﬁlﬂalﬁ‘lluwﬂﬁ']ﬂﬁglaﬂﬂ
91 Y o o A D, +
‘]J'L!ﬂa’lﬂll?ﬂ’t‘)u Wﬁ@i]ﬂ\iﬂ'llﬂﬁﬂ\iﬁu']ﬂll'lﬂle!ﬂizﬂ@ﬁ

a A + 1 I a 3 Y
3. asndeuaNuAnlnameuenveInszilousy v gu Wuaiy Huduy

[ 4

1 ] ] a 4 U [~ a
@nseilesuauhidestuuaz ludesiinsigd e luduldaumnasgiunansausigaaim

Q

<
NITNU)

[
a

3w l
4. oo ANgumgiives 2 nszdlea
=

o w 1 Aa o S & 9 Y dy [ dy
5. HIAIDYNWHNAANUNNIYIAD FINTUNITATIVUD 3 11 UNIBOANIY
A 3| o A A 1 Yo o '
5.1 @1ﬂ15ﬂhﬂ’31ﬂlﬂuﬂiﬂ@1 (’E’JWWWTI/HJWL’EJ%EI\?T‘I’N 4.5) ‘lﬂlﬂﬂ’)ﬂﬂN
1 & oA a ° | Y 1 A A oA a o |
t’f’JUWUQ‘]JiJ‘VIQﬂ!W{]N 35-37°% Lﬂunm 4-30 U mumwaauu‘ﬂqmwgu 557% Lﬂunm 7-10

[

U

A | A ' Yo '
5.2 ?JTW'ITVI?J?]’JTNLIJHT‘I?@ @MITNUNBFITUIN 3.7-4.5) Gl'l’iiﬂ@]’J’fJﬂN

gaungdl 35-37°% 1iuna 14 Ju

=l

STV

A < A A o ' Yo w 1 1
53 ’f]’]ﬁ’]iﬂuﬂj’]ulﬂuﬂiﬂqq (@1ﬁ1§ﬂqu@%ﬁ1ﬂ’)1 37) Gl‘ﬁ‘L!Wl’J’E]EJNmJ

gaungdl 35-37° e 14 Ju

=)

Wueg AeeeNUuLaazgurgiaes livdeendt 3 nszileq

dd‘ +| A A v a a A d? J 1 dy 1
6. TunsannszilosuinrsolanyuzHalnANaTUTEHINMIUNITO hliJ

Y a d A 1 1 a o o dy
ABDIUATICH ﬂmﬂmLﬂu”lﬂmummgmwamﬂmmammwﬂﬁuu

q

9
7. wﬁwmuuﬂimmﬁmumé’a Glﬁjﬂi’llfﬂﬁ'ﬂ‘llﬁﬂﬁ

Y
1Y 1 1 o <3
7.1 dudedunsziledldazoradisayuazii ialduiedroinazen

@

warhnsztlosdun luisvaldnidasemuea udraudlreadrlnonazines aieuila

+ A Y @ A ] dy A + Yy 9 ~ ) a 1 Y
ﬂizﬂm%au"lvhﬂmmwamwa L‘]Jﬂﬂiz‘ﬂm@aﬂiﬁﬂmﬂwam%mmmi@ﬂﬂm’sm’iww“lﬂ

Yo by = 9 s =
outluveunad GmezgmmmaumugmﬂﬂaNﬂixmm 1 992 9%u.



v
[V 2

72 aanyareImIsn2 lmendinsty Ao @ NAY ARNAULDINIT AW

U

3 1 9 A o [ [ 9 9 A a a a 1 <3 Y o YA
Wunsaag ﬂ'l'f)']ﬁ']ﬁilaﬂyﬂlgﬂ\iﬂﬁ']'J‘lJ']\W]L!ﬁJﬁfJu‘lﬂﬂ?ﬂ!ﬂufﬂuw@ﬂﬂ@ﬂﬂ'lﬂlﬁullﬂcﬁﬂ Glfﬁﬂ’f)
' 1 3 a o J dy
N lammnasgundasuaigaavnssuil

] 1a a o a 4
8. B101MITHIUMIATITRUMNYD 7 udd Tidadnd 1%l Aaszsinng

9
v A

gaun3daelu 533nszrimaadunsddmivemsiinanuiunsaliBins izl
1. Flat sour spoilage bacteria ‘f;jﬁ mesophiles 181¢ thermophiles (USFDA,
2002)
2. Coliform bacteria (USFDA, 2001)
&

3. 15magaun3dnarua (total plate count)

a 4
4. USuaEaatazs



MmanuIn a Mydsziiugamnmadszamausia

HUUNATOUBTNMIUSTaNEUATUUL 9 - point hedonic scale

a v d g’ o a
HNanNUN mvlﬁwuﬂ 100%
A v o A
YO-aNA WNAADY ... FJUN ...

o a A o 1 ~ Y Y Y Y o
A58 ﬂqmmmauwmamwzﬁmﬂwmnma'lﬂmm 1A INAZUUUANUTOLVDIAD

1 1 [ ~ Y [ YR 1 ~ ) Y
a1 lunmazpadnyus lndmeanuanugdnuesmuuniga Tasimua i

~ [l < 9
9=FoUNINNGA 4="Tivovrandouo
8 = ¥oUN 3 = Tywouiunans
7=9%0vulU1unaiy 2="Tiyouun

9 d' [} d'
6 = ¥outlosiiga 1= liseuaniga
5=198 9

AZUUUANNTOUIINVBINIDEN

AUANHAUL/INAAIDEN s e e,



HUUNAgeUBTNMIUsTaNEUATUUL 9 - point hedonic scale

a v d g} o a 4 a
HannNUN REREIIE 100% W%ﬂllﬁllm&lclﬂﬂTWﬁ
& y v A
FO-ANA HNATOU ... N e NM...........

o A A o 1A ) ] Y q9 o
AMOHUE ﬂiqmwmﬁﬂ‘]_lﬂm@nﬂEJN‘VILE‘TU@GLVI’IHﬂCB"IfJhl‘]JGU’ﬂ uaﬂwﬂmuummmmmm

1 [ [ ~ Y 1] YR 1 A o F
pa lungazaAuanyuz N Indinesnuanuanveiuuniga Taeiviuali

A ' 3 v
9=%UNINNFA 4="Tluvovuitantios
8 = YOUNIN 3 = Tyyouiunana
7=%ovudr1unay 2="Tiyouun

9 A 1 ~
6 = ¥PUNOINGA 1 = ldsouunigea
5=1R8 9

AZUUUANUTOUIINVBINIDENS

AMANHAZ/IHAAIDEN s e e e,
B e e,
ANVYY e e e e,
MU ) kol
I e e
Mouthfeel s it e e

AUANHULTATII e e e



a d aa
MANUIN 3 Hamaanzrianuulsisiumeasn

d' a 4 9 a oy q‘/ d' [ Wd‘
M1319M1ANUINT -1 Waﬂﬁ’JLﬂi"Iz“Viﬂ’J”IiJLL‘]Jﬁ‘]Ji’J‘L!iﬂﬂﬁgﬂl’ﬂ\maNa@u"lﬁhﬂﬂﬁﬂﬂ]lﬂ‘ﬂﬂ’ﬂu
9y 9 4 1 1
wmwummu"lwuamaﬂumi‘umn 9
Analysis of variance in yield of extracted guava juice at various enzyme

concentration and time for incubation

Source Type lII Sum of Squares df  Mean Square F Sig.
Corrected Model 2259.760 15 150.651 1625.168 .000
Intercept 504334.685 1 504334.685  5440589.203 .000
Concentration 969.718 3 323.239 3486.994 .000
Time 919.763 3 306.588 3307.363 .000
Concentration * Time 370.279 9 41.142 443.827 .000
Error 7.416 80 9.270E-02
Total 506601.861 96
Corrected Total 2267.176 95

R Squared = .997 (Adjusted R Squared = .996)
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Analysis of variance in pH of extracted guava juice at various enzyme

concentration and time for incubation

Source Type III Sum of Squares df  Mean Square F Sig.
Corrected Model 2.499 15 167 196.411 .000
Intercept 1460.316 1 1460.316 1721394.111 .000
Concentration 1.054 3 351 414.334 .000
Time 1.075 3 358 422.493 .000
Concentration * Time 370 9 4.107E-02 48.409 .000
Error 6.787E-02 80 8.483E-04
Total 1462.883 96

a R Squared =.974 (Adjusted R Squared = .969)
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Analysis of variance in total soluble solid (°Brix) of extracted guava juice

at various enzyme concentration and time for incubation

Source
Corrected Model
Intercept
Concentration
Time
Concentration * Time
Error
Total

Corrected Total

Type III Sum of Squares
56.026
9813.170
23.557
24.111
8.358
2.983
9872.180

59.010

df
15

—

80
96
95

Mean Square
3.735
9813.170
7.852
8.037
929

3.729E-02

F
100.159
263146.469
210.566
215.520

24.903

Sig.

.000
.000
.000
.000
.000

a R Squared =.949 (Adjusted R Squared = .940)
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Analysis of variance in L* value of extracted guava juice at various

enzyme concentration and time for incubation

Source
Corrected Model
Intercept
Concentration
Time
Concentration * Time
Error
Total

Corrected Total

Type III Sum of Squares
22371.619
212554.023
9585.049
9584.029
3202.541
36.736
234962.377

22408.354

df
15

[u—

80
96
95

Mean Square
1491.441
212554.023
3195.016
3194.676
355.838
459

F
3247.955
462885.060
6957.879
6957.139
774.919

Sig.

.000
.000
.000
.000
.000

a R Squared = .998 (Adjusted R Squared = .998)
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Analysis of variance in a* value of extracted guava juice at various

enzyme concentration and time for incubation

Source Type III Sum of Squares df  Mean Square F Sig.
Corrected Model 4.839 15 323 2.900 .001
Intercept 498.910 1 498.910 4484.992 .000
Concentration 1.448 3 483 4.338 .007
Time 1.418 3 473 4.249 .008
Concentration * Time 1.974 9 219 1.971 .054
Error 8.899 80 A11
Total 512.648 96
Corrected Total 13.738 95

a R Squared =.352 (Adjusted R Squared =.231)
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Analysis of variance in b* value of extracted guava juice at various

enzyme concentration and time for incubation

Source Type III Sum of Squares df  Mean Square F Sig.
Corrected Model 282.301 15 18.820 69.002 .000
Intercept 69994.260 1 69994.260 256625.608  .000
Concentration 130.034 3 43.345 158.918 .000
Time 101.195 3 33.732 123.673 .000
Concentration * Time 51.072 9 5.675 20.806 .000
Error 21.820 80 273
Total 70298.381 96
Corrected Total 304.121 95

a R Squared = .928 (Adjusted R Squared = .915)
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Analysis of variance in color attribute of guava juice at various °Brix-acid

ratio formulas

Source Type I Sum of Squares df Mean Square F Sig.
Corrected Model 96.447 33 2.923 30.746 .000
Intercept 7675.527 1 7675.527 80746.169 .000
Treat 1.773 4 443 4.664 .002
Rep 94.673 29 3.265 34.343 .000
Error 11.027 116 9.506E-02
Total 7783.000 150
Corrected Total 107.473 149

a R Squared = .897 (Adjusted R Squared = .868)
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Analysis of variance in turbidity attribute of guava juice at various °Brix-

acid ratio formulas

Source Type Il Sum of Squares df Mean Square F Sig.
Corrected Model 129.113 33 3.913 40.668 .000
Intercept 6626.727 1 6626.727 68879.955 .000
Treat 2.040 4 510 5.301 .001
Rep 127.073 29 4.382 45.546 .000
Error 11.160 116 9.621E-02
Total 6767.000 150
Corrected Total 140.273 149

a R Squared =.920 (Adjusted R Squared = .898)



! a 4 v W [
ﬂ1§1\‘iﬂ1ﬂw1—nﬂﬁ 3-9 ﬂ1§’JLﬂi1314?]’)']3“!“5ﬂiluﬂ'ﬁ%ﬂﬁﬂﬂﬂNﬂi$ﬁ1ﬂﬁhwﬁﬂmﬁﬂﬂm$
y A o 1% '
@mﬂaummmﬂﬁqmmq 9
Analysis of variance in odor attribute of guava juice at various °Brix-acid

ratio formulas

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 91.780 33 2.781 19.249 .000
Intercept 6494.460 1 6494.460 44949.723 .000
Treat 3.240 4 .810 5.606 .000
Rep 88.540 29 3.053 21.131 .000
Error 16.760 116 144
Total 6603.000 150
Corrected Total 108.540 149

a R Squared = .846 (Adjusted R Squared = .802)
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Analysis of variance in flavor attribute of guava juice at various °Brix-

acid ratio formulas

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 162.653 33 4.929 31.006 .000
Intercept 6746.907 1 6746.907 42442.580 .000
Treat 31.960 4 7.990 50.262 .000
Rep 130.693 29 4.507 28.350 .000
Error 18.440 116 159
Total 6928.000 150
Corrected Total 181.093 149

a R Squared = .898 (Adjusted R Squared = .869)
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Analysis of variance in overall acceptability attribute of guava juice at

various °Brix-acid ratio formulas

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 121.933 33 3.695 31.986 .000
Intercept 6800.667 1 6800.667 58871.443 .000
Treat 21.000 4 5.250 45.448 .000
Rep 100.933 29 3.480 30.129 .000
Error 13.400 116 116
Total 6936.000 150
Corrected Total 135.333 149

a R Squared =.901 (Adjusted R Squared = .873)
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Analysis of variance in chemical and physical characteristics of fortified guava juice

with various pectin concentration

Sum of Squares df Mean Square F Sig.
pH Between Groups .075 3 .025 12.010 .000
Within Groups .042 20 .002
Total 117 23
TSS Between Groups 1.152 3 384 3.113 .049
Within Groups 2.467 20 123
Total 3.618 23
Total acidity Between Groups 176 3 .059 330.227 .000
Within Groups .004 20 .000
Total 179 23
L* Between Groups 15.781 3 5.260 6.920 .002
Within Groups 15.203 20 .760
Total 30.985 23
a* Between Groups 1.378 3 459 15.935 .000
Within Groups 577 20 .029
Total 1.955 23
b* Between Groups 9.661 3 3.220 13.631 .000
Within Groups 4.725 20 236
Total 14.386 23
Transmittance (%) Between Groups .030 3 .010 58.245 .000
Within Groups .003 20 .000
Total .034 23
Turbidity Between Groups 76.178 3 25.393 49.400 .000
Within Groups 10.280 20 514
Total 86.459 23
Viscosity Between Groups 398.295 3 132.765 195.171 .000
Within Groups 13.605 20 .680

Total 411.900 23
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Analysis of variance in color attribute of fortified guava juice with

various pectin concentration

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 49.467 32 1.546 15.776 .000
Intercept 6293.008 1 6293.008 64221.903 .000
Treat 8.225 3 2.742 27.979 .000
Rep 41.242 29 1.422 14.513 .000
Error 8.525 87 9.799E-02
Total 6351.000 120
Corrected Total 57.992 119

a R Squared = .853 (Adjusted R Squared = .799)
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Analysis of variance in turbidity attribute of fortified guava juice with

various pectin concentration

Source Type I Sum of Squares df Mean Square F Sig.
Corrected Model 45.267 32 1.415 19.850 .000
Intercept 5768.533 1 5768.533 80945.548 .000
Treat 1.800 3 .600 8.419 .000
Rep 43.467 29 1.499 21.032 .000
Error 6.200 87 7.126E-02
Total 5820.000 120
Corrected Total 51.467 119

a R Squared = .880 (Adjusted R Squared = .835)
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Analysis of variance in odor attribute of fortified guava juice with

various pectin concentration

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 108.867 32 3.402 29.233 .000
Intercept 4700.008 1 4700.008 40385.257 .000
Treat 31.625 3 10.542 90.580 .000
Rep 77.242 29 2.664 22.886 .000
Error 10.125 87 116
Total 4819.000 120
Corrected Total 118.992 119

a R Squared = .915 (Adjusted R Squared = .884)
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Analysis of variance in flavor attribute of fortified guava juice with

various pectin concentration

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 62.133 32 1.942 17.121 .000
Intercept 5880.000 1 5880.000 51847.297 .000
Treat 11.133 3 3.711 32.723 .000
Rep 51.000 29 1.759 15.507 .000
Error 9.867 87 113
Total 5952.000 120
Corrected Total 72.000 119

a R Squared = .863 (Adjusted R Squared = .813)
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Analysis of variance in mouthfeel attribute of fortified guava juice with

various pectin concentration

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 41.367 32 1.293 13.027 .000
Intercept 5880.000 1 5880.000 59254.054 .000
Treat 2.867 3 956 9.629 .000
Rep 38.500 29 1.328 13.378 .000
Error 8.633 87 9.923E-02
Total 5930.000 120
Corrected Total 50.000 119

a R Squared = .827 (Adjusted R Squared = .764)
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Analysis of variance in overall acceptability attribute of fortified guava

juice with various pectin concentration

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 48.033 32 1.501 12.689 .000
Intercept 5754.675 1 5754.675 48646.807 .000
Treat 12.958 3 4319 36.514 .000
Rep 35.075 29 1.209 10.224 .000
Error 10.292 87 118
Total 5813.000 120
Corrected Total 58.325 119

a R Squared = .824 (Adjusted R Squared = .759)
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Analysis of variance in pH value of guava juice with dietary fiber (0%

and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 1.603 35 4.580E-02 473.817 .000
Intercept 3585.511 1 3585.511  37091494.330 .000
DAY 1.456 8 182 1883.058 .000
CONC 8.720E-02 1 8.720E-02 902.088 .000
TEMP 9.600E-03 1 9.600E-03 99.310 .000
DAY * CONC 2.948E-02 8 3.685E-03 38.123 .000
DAY * TEMP 1.158E-02 8 1.448E-03 14.978 .000
CONC * TEMP 2.017E-03 1 2.017E-03 20.862 .000
DAY * CONC * TEMP 6.967E-03 8 8.708E-04 9.009 .000
Error 1.740E-02 180 9.667E-05
Total 3587.132 216
Corrected Total 1.620 215

R Squared = .989 (Adjusted R Squared = .987)
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Analysis of variance in total acidity (% as citric acid) of guava juice

with dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°C

for 8 weeks
Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 458 35 1.307E-02 79.853 .000
Intercept 41.782 1 41.782 255231.900 .000
DAY 1.237E-02 8 1.546E-03 9.444 .000
CONC 334 1 334 2043.269 .000
TEMP 1.042E-02 1 1.042E-02 63.631 .000
DAY * CONC 5.087E-02 8 6.358E-03 38.841 .000
DAY * TEMP 4.866E-02 8 6.082E-03 37.154 .000
CONC * TEMP 6.667E-05 1 6.667E-05 407 .524
DAY * CONC * TEMP 6.583E-04 8 8.229E-05 .503 .853
Error 2.947E-02 180 1.637E-04
Total 42.269 216
Corrected Total 487 215

R Squared = .939 (Adjusted R Squared = .928)
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Analysis of variance in ascorbic acid of guava juice with dietary fiber

(0% and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 4767.114 35 136.203 52.856 .000
Intercept 468212.017 1 468212.017  181698.826 .000
DAY 4229.654 8 528.707 205.175 .000
CONC 108.163 1 108.163 41.975 .000
TEMP 3.450E-02 1 3.450E-02 .013 908
DAY * CONC 146.629 8 18.329 7.113 .000
DAY * TEMP 59.443 8 7.430 2.883 .005
CONC * TEMP 9.903 1 9.903 3.843 .051
DAY * CONC * TEMP 213.289 8 26.661 10.346 .000
Error 463.834 180 2.577
Total 473442.965 216
Corrected Total 5230.948 215

R Squared = .911 (Adjusted R Squared = .894)
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Analysis of variance in reducing sugar (%) of guava juice with dietary

fiber (0% and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 3.129 35 8.941E-02 13.862 .000
Intercept 8170.029 1 8170.029 1266652.980 .000
DAY 1.822 8 228 35.304 .000
CONC 177 1 177 27.502 .000
TEMP 2.894E-04 1 2.894E-04 .045 .833
DAY * CONC 554 8 6.920E-02 10.729 .000
DAY * TEMP 269 8 3.357E-02 5.205 .000
CONC * TEMP 8.206E-02 1 8.206E-02 12.722 .000
DAY * CONC * TEMP 226 8 2.820E-02 4.372 .000
Error 1.161 180 6.450E-03
Total 8174.319 216
Corrected Total 4.290 215

R Squared = .729 (Adjusted R Squared = .677)
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Analysis of variance in total sugar (%) of guava juice with dietary fiber

(0% and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 61.259 35 1.750 14.347 .000
Intercept 39487.864 1 39487.864 323693.374 .000
DAY 33.738 8 4.217 34.570 .000
CONC 8.564 1 8.564 70.203 .000
TEMP .850 1 .850 6.968 .009
DAY * CONC 9.737 8 1.217 9.977 .000
DAY * TEMP 5.058 8 .632 5.183 .000
CONC * TEMP 167 1 167 6.286 .013
DAY * CONC * TEMP 2.544 8 318 2.607 .010
Error 21.958 180 122
Total 39571.082 216
Corrected Total 83.217 215

R Squared = .736 (Adjusted R Squared = .685)
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Analysis of variance in L* value of guava juice with dietary fiber (0%

and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 638.806 35 18.252 59.513 .000
Intercept 241097.251 1 241097.251  786146.812 .000
DAY 575.593 8 71.949 234.605 .000
CONC 7.950 1 7.950 25.924 .000
TEMP 9.425 1 9.425 30.732 .000
DAY * CONC 15.887 8 1.986 6.476 .000
DAY * TEMP 11.519 8 1.440 4.695 .000
CONC * TEMP 4.872 1 4.872 15.886 .000
DAY * CONC * TEMP 13.559 8 1.695 5.527 .000
Error 55.203 180 307
Total 241791.260 216
Corrected Total 694.009 215

R Squared = .920 (Adjusted R Squared = .905)
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Analysis of variance in a* value of guava juice with dietary fiber (0%

and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 5.727 35 .164 18.905 .000
Intercept 147.081 1 147.081 16993.762 .000
DAY 2.368 8 296 34.198 .000
CONC 1.335 1 1.335 154.225 .000
TEMP .556 1 .556 64.254 .000
DAY * CONC 375 8 4.685E-02 5.413 .000
DAY * TEMP 7192 8 9.895E-02 11.433 .000
CONC * TEMP 7.482E-02 1 7.482E-02 8.644 .004
DAY * CONC * TEMP 227 8 2.835E-02 3.276 .002
Error 1.558 180 8.655E-03
Total 154.366 216
Corrected Total 7.285 215

R Squared = .786 (Adjusted R Squared = .745)
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Analysis of variance in b* value of guava juice with dietary fiber (0%

and 0.25% pectin) during storage at 4 and 8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 12.527 35 358 10.328 .000
Intercept 307083.094 1 307083.094  8861100.934 .000
DAY 9.792 8 1.224 35.318 .000
CONC 8.963E-04 1 8.963E-04 .026 .872
TEMP 6.667E-05 1 6.667E-05 .002 .965
DAY * CONC 1.232 8 154 4.442 .000
DAY * TEMP 1.256 8 157 4.529 .000
CONC * TEMP 8.067E-03 1 8.067E-03 233 .630
DAY * CONC * TEMP 239 8 2.984E-02 .861 551
Error 6.238 180 3.466E-02
Total 307101.858 216
Corrected Total 18.765 215

R Squared = .668 (Adjusted R Squared = .603)
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Analysis of variance in turbidity (%transmittance) of guava juice with

dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°C for 8

weeks
Source Type IIl Sum of  df  Mean Square F Sig.
Squares

Corrected Model 7973.868 35 227.825 60.062 .000
Intercept 324373.151 1 324373.151 85514.786 .000
DAY 1726.166 8 215.771 56.884 .000
CONC 3847.290 1 3847.290 1014.264 .000
TEMP 24.766 1 24.766 6.529 011
DAY * CONC 1024.246 8 128.031 33.753 .000
DAY * TEMP 1265.626 8 158.203 41.707 .000
CONC * TEMP 7.889 1 7.889 2.080 151
DAY * CONC * TEMP 77.886 8 9.736 2.567 .011
Error 682.773 180 3.793
Total 333029.792 216
Corrected Total 8656.641 215

R Squared = .921 (Adjusted R Squared = .906)
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Analysis of variance in sensory attribute (color) of guava juice with

dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°C for 8

weeks
Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 101.087 35 2.888 2.777 .000
Intercept 26895.780 1 26895.780 25862.642 .000
DAY 85.937 8 10.742 10.329 .000
CONC 2.017 1 2.017 1.939 164
TEMP .669 1 .669 .643 423
DAY * CONC 1.900 8 238 228 .986
DAY * TEMP 7.181 8 .898 .863 548
CONC * TEMP 313 1 313 301 .584
DAY * CONC * TEMP 3.070 8 384 369 937
Error 524.133 504 1.040
Total 27521.000 540
Corrected Total 625.220 539

a R Squared = .162 (Adjusted R Squared = .103)
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Analysis of variance in sensory attribute (turbidity) of guava juice with

dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°c for 8

weeks
Source Type IIl Sum of  df  Mean Square F Sig.
Squares

Corrected Model 75.193 35 2.148 1.365 .083
Intercept 23973.341 1 23973.341 15227.563 .000
DAY 66.259 8 8.282 5.261 .000
CONC .600 1 .600 381 537
TEMP 2.963E-02 1 2.963E-02 .019 .891
DAY * CONC 3.400 8 425 270 975
DAY * TEMP 3.837 8 480 305 964
CONC * TEMP 267 1 267 .169 .681
DAY * CONC * TEMP .800 8 .100 .064 1.000
Error 793.467 504 1.574
Total 24842.000 540
Corrected Total 868.659 539

a R Squared = .087 (Adjusted R Squared = .023)
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Analysis of variance in sensory attribute (odor) of guava juice with

dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°C for 8

weeks
Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 48.815 35 1.395 1.262 .148
Intercept 24590.252 1 24590.252 22253.089 .000
DAY 19.481 8 2.435 2.204 .026
CONC 11.267 1 11.267 10.196 .001
TEMP 363 1 363 328 567
DAY * CONC 9.067 8 1.133 1.026 415
DAY * TEMP 3.437 8 430 .389 927
CONC * TEMP 474 1 474 429 513
DAY * CONC * TEMP 4.726 8 591 535 .831
Error 556.933 504 1.105
Total 25196.000 540
Corrected Total 605.748 539

a R Squared =.081 (Adjusted R Squared =.017)
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Analysis of variance in sensory attribute (flavor) of guava juice with

dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°C for 8

weeks
Source Type IIl Sum of  df  Mean Square F Sig.
Squares

Corrected Model 84.467 35 2413 1.645 .013
Intercept 25544.067 1 25544.067 17410.128 .000
DAY 65.433 8 8.179 5.575 .000
CONC 7.407E-03 1 7.407E-03 .005 .943
TEMP 474 1 474 323 .570
DAY * CONC 5.893 8 137 502 .855
DAY * TEMP 6.826 8 .853 .582 793
CONC * TEMP 1.896 1 1.896 1.292 256
DAY * CONC * TEMP 3.937 8 492 335 952
Error 739.467 504 1.467
Total 26368.000 540
Corrected Total 823.933 539

a R Squared = .103 (Adjusted R Squared = .040)
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Analysis of variance in sensory attribute (mouthfeel) of guava juice with

dietary fiber (0% and 0.25% pectin) during storage at 4 and 8°C for 8

weeks
Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 108.983 35 3.114 2.349 .000
Intercept 24442.017 1 24442.017 18441.282 .000
DAY 99.733 8 12.467 9.406 .000
CONC 1.852E-03 1 1.852E-03 .001 970
TEMP 9.074E-02 1 9.074E-02 .068 794
DAY * CONC 2.148 8 269 203 990
DAY * TEMP 5.459 8 .682 515 .846
CONC * TEMP 4.630E-02 1 4.630E-02 .035 .852
DAY * CONC * TEMP 1.504 8 .188 142 997
Error 668.000 504 1.325
Total 25219.000 540
Corrected Total 776.983 539

a R Squared = .140 (Adjusted R Squared = .081)
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Analysis of variance in sensory attribute (overall acceptability) of guava
juice with dietary fiber (0% and 0.25% pectin) during storage at 4 and

8°C for 8 weeks

Source Type IIl Sumof  df  Mean Square F Sig.
Squares

Corrected Model 88.598 35 2.531 2.287 .000
Intercept 25944.535 1 25944.535 23439.375 .000
DAY 72.781 8 9.098 8.219 .000
CONC 150 1 150 136 713
TEMP 1.157 1 1.157 1.046 307
DAY * CONC 4.100 8 513 463 .882
DAY * TEMP 7.426 8 928 .839 .569
CONC * TEMP 224 1 224 202 .653
DAY * CONC * TEMP 2.759 8 345 312 962
Error 557.867 504 1.107
Total 26591.000 540
Corrected Total 646.465 539

a R Squared = .137 (Adjusted R Squared = .077)
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Electric power in each stage of production of guava juice fortified with

dietary fiber
Tuaouy (wﬁmmgﬂﬁ 1 Fandoauiialerh A3ZUILMIATE
w303 Tu 1 3u) 30 w1l 30 w1 60 U9 90 UM
Boiler
Water pump (watt) 1,100 1,100 1,100 1,100
Burner (watt) 704 704 704 704
Diesel oil (litre): Ti5aulu 26.5 - 26.5 -
mmaalih
Water system (watt) - 253 253 253
Operated retort (watt) - 750 750 750
Total (watt) 1,804 2,807 2,807 2,807

Total (watt)

10,225 x 2 ASIMINAA (ATIN 1 1A ATIN 3) = 20,450

Fuaou (wam%ﬁ 2 Fandoatuiialorh N3ILMIATE
w30 4 Tu 1 9u) 30 w1l 30 w1l 60 U9 90 UM
Boiler
Water pump (watt) - 1,100 1,100 1,100
Burner (watt) - 704 704 704
Diesel oil (litre): Tisaulu - - 26.5 -
mmaaluldh
Water system (watt) - 253 253 253
Operated retort (watt) - 750 750 750
Total (watt) 2,807 2,807 2,807

Total (watt)

8,421 x 2 ATINTNAA (ATIN 2 uaz ATIN 4) = 16,842

Total per day (watt)

20,450+16,842 = 37,292
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Cost calculation of guava juice fortified with dietary fiber

5193 l¥510/mTa

114014 load 4101 lsa

QAL

- warlfaaa 1,560 1,560

- heanae 58.80 58.80

- yaudrindenden 852 852

- tou'lylmnAiue (food grade) (EC 3.2.1.15) - 1,000

AT 108 108

RN ORI PRRCYY

- Andeusian 130.21 130.21

- Aninlszah 521 5.21

- Aniufiesa 993.75 993.75

- awmaeau i 22.93 22.93

59 (VM) 3,730.90 4,730.90

AunuAoNIIgY

@QMAaRansumMUTNaT 280 1a.) 17.52 2221
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Effect of enzyme concentrations and incubation times on guava juice

Enzyme Incubation Total soluble Color
Yield (%) pH
concentration (%) time (hr) solids (°Brix) L* a* b*

0 0 67.56:0.31 4.08+0.03" 9.27+0.24° 64.35:0.60" 2.18+0.08" 25.23+0.21°
0.05 15 70.7120.42' 3.84+0.03 10.370.14° 33.90+0.58™ 2.10£0.17™ 27.96+0.44°
2.0 74.18+0.15" 3.78+0.02° 10.57£0.15" 33.51£0.94% 2.26+036" 27.03+0.60"

25 75.42+0.27" 3.74+0.02% 10.78+0.08" 34.36+0.52" 2.0240.38" 26.54+0.50"

0.10 1.5 74.71:0.15° 3.79:£0.03° 10.68=0.10° 33.97+0.48" 2.77+0.29" 28.980.47"
2.0 77.81:0.36° 3.77+0.02% 10.78+0.16" 33.66+1.01™ 2.48+0.43" 29.08+0.74"

25 79.40£0.30° 3.73+0.02°" 11.0740.21° 34.18+0.56™ 2.03+0.44™ 28.90+0.96"
0.15 L5 76.45+0.35° 3.77+0.03 10.68+0.08" 33.67+0.62™ 2.42+0.46" 28.51:0.61"
2.0 78.56+0.34° 3.73+0.02°" 10.78+0.19" 31.78+0.99° 2.80+0.82" 29.20+0.93"

25 79.89+0.24" 3.70+0.03' 11.1840.13" 33.3620.64" 2.3340.28" 29.23+0.56"

Means =+ standard deviation in each column with the same letters are not significantly different (P<0.05)
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DPPH°scavenging assay (%inhibition and EC,,) and total phenolic

compound of guava juice fortified without and with pectin

Guava juice without the addition of pectin Guava juice fortified with pectin
DPPH°scavenging assay Total DPPH?® scavenging assay Total
% EC,** phenolic % EC,** phenolic
Values
inhibition* (Lg/ml) contents inhibition* (Wg/ml) contents
(100 wg/ml.) (as gallic (100 pg/ml) (as gallic
acid) acid)
1 26.75 190.70 5.21 32.72 216.16 591
2 26.17 161.48 5.21 31.05 219.40 5.21
3 21.02 166.46 5.09 30.38 216.60 5.80
4 29.30 196.69 5.15 30.00 236.65 5.33
5 28.66 189.02 5.44 31.72 249.34 5.74
6 24.50 206.36 5.09 34.05 257.28 5.85

X+SD 26.07+£3.02 185.12+£17.54  5.20+0.13  31.65+1.52 232.57£17.92  5.64+0.29

* % inhibition indicates the inhibition percentage of radical scavenging activity of 100 pg freeze-
dried powder/ml. fresh guava juice.
*EC,, value (Efficient Concentration, pg/ml) indictes the effective concentration of sample

required to scavenging DPPH® by 50% using BHT standard (EC = 19.19+0.09 Lig/ml)





