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ABSTRACT

This research aims to obtain a prototype of the mango juice mixed with
pineapple juice synbiotics. The experimental design was Box-Behnken method and
several factors were conducted in this study : The inoculation preparation time (X1)
was fermented at 12, 18 and 24 hours, the prebiotic content of galacto-oligosaccharide
(X2) was at 0, 1 and 2%, and the mango and pineapple juice fermentation time (X3)
was fermented at 3, 6 and 9 hours. The properties of the mango juice mixed with
pineapple juice synbiotics were analyzed in physical properties (Total soluble solid,
color and viscosity), chemical properties (pH value and lactic acid content) and
microbial properties. The results showed that the best condition of the production
process was inoculation at 24 hours, 2% of prebiotics (GOS) content and the time of
fermented synbiotics mango and pineapple juice at 6 hours. With this condition, it
showed the highest amount of microorganism (L. casei) with 10.5+0.3 logCFU/mL.
Samples of mango juice mixed with pineapple juice synbiotics were then produced
under optimum conditions at the laboratory level. And stored at 4-10 °C. For 4-week
quality analysis, it was found that in the 4 week, the total soluble solids content of
mango juice mixed with pineapple juice synbiotics decreased from 14.8+0.1° to
14.2+0.1°%Brix, pH decreased from 4.13+0.01° to 3.68+0.01°, total lactic acid content
increased from 0.63+0.01°% to 1.12+0.02°%, microbial initiative increased from
10.3+0.29 to 12.5+0.3% logCFU/mL, Viscosity value increased from 1180.3+23.71° to
1289.7+10.26°cP and color difference (AE) from 0 week compared to 1, 2, 3 and 4
week were 0.69, 1.2, 1.69 and 2.13, respectively.
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szanadmiin 100 n¥u Windseu 60 Alawnae’ (USDA Agricultural) n13uls3Uszanadadu
wumanieiifiuyan wazsifiuanuvainnaisliiunden Sueiuzsiag thandunalsild
Suuszmulivszneuemsuazyiiedesiusing 4 uzsdivgnlussmalneiinansaneius

Wy uzaaeenly uziienses uzdsuvnwun Wudy

2.1.1 UZUWURVUN

| ~ o N N . ~a
ULUNUMITUN UTDN1WI1DINHYAD Mahachanok #38 Rianbow mango agdlve

a ¢ A . . . & | YR A a | |
NINYIMIENS Ao Mangifera indica L. \lusgd 190 ug IndNfina 1NN snauseninauesing
wilananaiuiuiuguziniugduenveduiy JUNwagIAaeuimtina1siy Ianvae

oA e a VoA Aa o A oA Y %
WunWEeNNa Wonawnvseaniiiidwasaisany viedmdenduUuunt Ywana n919 6-7.6
WURIAST 8717 15.6-17.3 WUMUAT AU 5.1-6.3 WwuRwns J9laevituaziiindnualssan
350-500 n5u JUSuauvasdafiazansunls Uszanal 15-18 89usng (°Brix) [7] feudgn
= v 1 [} %) = 1 o o = 4 v 1
numamile laun Jamiadesdua dmu d1e wasdeese (8] gaulumeansemis taun
A1slulawnsn Inndiu Fanuandue (vitamin a) dnluguiudualsiiu (B-carotene) havus
' = P = v o A a '

510 WU wealden waglnunadey ansausinalividlusunaanuasuusuiiiodiiuyaniay

= 2 o =& o § v ' & P v a PP v
gnegnsiiusnw Favivinsdnumsunduniislunaliivsvgiavessewmelneidwualiy

azlasuaneainlanuInIu @s19snelaunusewne [9,10]



(n.) (0.)

AN 2.1 AUNLLWUAIYUN (N.) ANYULVDINANTUIUIATUN (1.) [11]

2.1.2 haigaing
hagaing munefs wedesduildnmstiaeuziisandegluanmiindidiiazenn
Janiden faussudiuiutu diluualasoramauindelufls nses Usaudssasmeiaa
vioras dndey inde eranauh vieidonaliiu 1wy diansa thdudzan iedutzen
nsTUIUNsHARTLzIh e TngthdumaNsne o uwasdieiy andudusidedienany
Youflgaumniiuazianiimungan usslunvuzussuMrSeund il B usiud d1inau
MSgIUREN SustgaaTNTIL (2507, UK. 701/2547) divunandnvmziidesnisvani
uzaiae 1WA Ynzaie Sdnwaeitily fo doadurennantu eamnazneudesaield dosd
ndu sanusTIIAvesdLUsEnould Usimannausalifiasyasd 1wy ndund sa

a
A3 Uazthueiideslsimaniuien AU LdeY 960 WNRILATUAIUYDILIAY LAY
a

swlanUasudu q[12]

2.2 AanaLA39nutulsT A lng

= d‘ 1 &) ] 1 A = A ada 3 .
paaasesnuLUseanidu 2 d@iulve) 9 Ao 1. Inseshunilieaneged(alcoholic
Beverages) hag 2. 1A30snuilliiiuoanagesd (Non-alcoholic Beverages) aiasasauiilaiu

wUananuniiga iaseianudsinanisusinaluwiazy fie wseshudssianliiveanaged

=

FAILUIDT 65% VBIRAIN AIUATBINLTNTLIANDTRATLNES 35% UBINANA13]



by Type

Volume Sales

100% -
(Average 2008-2017)

80% -

60% -

40% -

20% -

0% -

2012 2014 2016
m Other Alcoholic Drinks*
H W Beer
. W Alcoholic m Spirits
m Non-alcoholic m Non-Alcoholic Drinks
(n.) (.)

AN 2.2 Aa1ALAS99RU(N.) N155USTAALASBIRLTLan(.) [13]

iseshuUszamlifiueanesed Ao teiesuiilifiueanesedidudrutszneu Ly
nsusinude ndu WWuuoanesed [14] TnevhluiaTeshuussaamildun 91 nul 1 i
walsl thdnau iedosmundeus itusurts) lutlgsuduslaedlngiusldlagunmanniy
vilidesiusziavlifiueanesedliuifisueenamn Tnsannisalineratiyaie 2 uau
duum Fainnsaeingsiaieiosiniilifueanesedussinniannzngy uagia3esfuile

gunmvseLAsesnuniidululefndduuiliiiulavulusuien

Andouyaanamaiasanlifiueanased 1 2564

. - - .
yaAmaaiAsasanliiiuaanagad

.
ndnuali

9% B
7%

nun
7%

/

13% —
d 4 e /
LATENANINABUT

4%

N _——

7%

ATRIANY IR

fan: amffszneums, Aemsallauguiidonansing

(WRUAULN)

1.98 -2.00

1.97-1.99
195197 .
2563 2564

4 3 - .
I dsznniadesdnitaiadnasiilonadula 1éun
| .

| wa%0sdn Specialty aaulandianiznan uaz
|

| iAdasduReguNW

N

MW 2.3 daduyadnainniessuiliiiueanaged [15]

2.3 nslulefnd (Probiotic)

Insluledind Ao Aun3dnidien WesuusemudillulSunanunwe azneliin

A 1

Usrlevsosnanevesfuilan[16] fe Feiasuliguamudauss aunsovinulddlussuy



MUAURINNT hazasaunavesdld Aien15vinu 2 nalna fie nanaSEUERAUNTERY 9
a6 1

Tuanld wu nsauanfn wuamesledu udu uazuwdaiungdunsdnelsa lnalanzaieiug

Lactobacillus 3¢@319NIALAARN NIABETAN dINANONITANRIVDIAINLEY[17] T2 Uudl

L3 = Qs

a = ] A A N a ¢ 1 A ¢ N a a a
ﬁ;aumﬂmm’n 20 ﬁuumwmmamumﬂiﬂ,wﬂﬂama LYU UAR LLUANLIY I@]EJLQW']%LL‘U?TV]EEJ

9

lungu Lactic acid bacteria fidAgyfio Lactobacillus sp. WU Lactobacillus paracasei ng

a a6 ! dy o 14 a C% = d‘ a s a 1
aunIdnquilgninanldusslevdlunisudnemsndinuazinsasnulnslulefindvangyile wwu

9

a

d as A v oo o g a ¢ w v e &
wuTed leiise Weruslnasuusemuamsndnslulefndidrluuddunsdninilagny

fotoulgl lUNILANDINIT A1un1unsa 1A digeslunszmiziazdnldian auaiusaLiu

i luganldngioiudnugdunidnalLs] Lactobacillus Uuqdun3dninaeaudmidu

9

[

Inslulednd laganeiugnsInuazinsldusslondi@anisan taun Lactobacillus casel

Lactobacillus rhamnosus, , Lactobacillus acidophillus Wudu gaud uwﬁﬂuqﬁuw%sﬁm

(3

TulefndauusenAd1inauAnENITUNITOMITUALENTBI NaNN kAT UINIUL RN

N oAl

Taunsdlnslulefindluenms auenansuuuinesetoweqdunidndugdunsdinslule

a s

Anddmiuldluemisnasznmansensnasisngy Fosnsldgaunidinsluledndlu
9113 (Usgniansensnansisaay (@iufl 306) we. 2555 3es nsliqaunidinslulefind
Tuewns (Uil 2) 9auv3d Lactobacillus wiazvinaunsniaieylilugumgiivnzad
WANERY 1YY Lactobacillus casei Nz AUN5La3 gyl gamndl 37 osrwalfoa

Lactobacillus plantarum ﬁqm‘wgﬁ 30 99ANYaLTYd Way Lactobacillus helveticus Wi

(%
o a

funsiasyiaamal 42 esmiwaded \udu19] uenainuugdunidanesiug Lactobacillus

9

faanunsanunsalannitgdunsdaneiugdu n1siaseyresgaunsdinslulefndlussuumaiu

pmsneliiinUseleviseguainvesuysd a1msdmsuadunsdlnslulednd Nedfmy

]
S o v o

uananasemsUstnntaasiasii o wdmdluledndiuemsiiddydniudauass
waznseAun1Tasyvadlnslulednd [20]

2.3.1 Usznvaslwsiulang

Inslulefindgnuuadu 2 nqulvg) 9 fe wuafiSouazdas lneussinnueuuaiisy
wundunquaes Lactobacillus wax Bifidobacterium d1uUszinnvoidan Aang uves
Saccharomyces [21]

- Lactobacillus
Lactobacillus \ulwslulefinduwnsuuan f3usraduuns wazliadvavesla us

annsagesthmalmdunsananinls nedulugins-luledndviindanusanulalusianie

a

ATZUUNAUDIMT MR UTEIE Lazy9IPan YNNG IUNARA 9 91MITUSELANUNE

Houthuldmindundndie q wu usdSemazlensea [21]039]



Uselawiuad L actobacillus

o frusnwaunatuald
Y v o aa a dy
® Snweinsviendeiiinainnishniie
¥ a8 A [ <
o vinadudeunduluiin

® {5799UINITTUUTENMIUBIMNSLESUNT L. casei d9naliAnuinniaiaway
ANTTULASBNA
- Bifidobacterium
s . ) a 4 a | ) ] [ Y
Bifidobacterium {ulnsluledndunsuuin dsuiaduuislanatswuy uwagldasna
3 = 1 1% s 1 go’ Y aa a Y
auas srudsliasraeulatininiad auisagesuinialimidunsadfnkasnsakanfale sin
91dwagluuin dld uavdesnaen uanandlundndamionmsnulaluleise dlae dnaeq
A3 wazliu1ewia [21]039]

Uselawivad Bifidobacterium

o ShwlsAafAueInis
o Snwiiiiennisalduususiu

o Snhwfionsaldlugdniauiduuna
- Saccharomyces
Saccharomyces \Judad nandueiflddanviaililulnslulednd lnodulng
& ' o a o s a o ¢a a vy
arunsanulaluias osn v nuasndndueiasuainis lnvatewug 1 douldfe
Saccharomyces boulardii [21][39]

Uselawivas Saccharomyces

o Jastulsaviossalaunanewsin saursen1sviesssludniasnisn
v = U d‘ v
o o nsvisadslugtienliomsmeaneens

v a ] a I A a & ..
®  9INIVBLAYITENINNITAUNLALLIAITEINTANIINYE Clostridium

difficile [21][39]

2.4 w3lulafin (Prebiotic)
= a ea | v ! a = a
w3lulednd fie diudseneuvesenmsnligndeglumaiivenms lnenslulefnday
TUnsedumsasyiulanay/vioniseengnsveswuafiseludldlvgndudnnignsodnuiu
wil4 19U Bifidobacterium wag Lactobacillus U19sHina1u1503uiugdunsdnelsnlaagig
LANITLA1EIN LU Salmonella Uag E. colil22] Fedamalyise uumaiue1msinisyinnuis
T uariiuselevinoguan ssduszneuluemmsidunilulefind lown Suydu (inulin) Wsn

Ialodlnuganlsa (fructo-oligosaccharide) lalaladlnuaanlss (xylo-oligosaccharide)



wazninanlalodlnuasanlse (galacto-oligosaccharide) @nunsanulanalulunaiinuald

NANYUUA [23]

2.4.1 Uszunnuaans hulamne

- DUUAY
Y

Suydu (nulin) fauanddidunilulednd eeglunquledlnuyaailse
(oligosaccharide) \fuansemsnauailulainsn saudeduydudadunsluledndiiile
o3 Tassadswesduyduiidnuusnduamelndwosveninaninlnalfructose) Fesitu 2-
60 Tuiana lneidonsudeitusylnaladfn uazUaredunidsvesduyduduinianglea
(clucose) §uuﬁmﬂumimmiﬁﬁLmaa%‘f%ﬁm 1.5 kcal/g [24] [25] Duuduausaazaly
il ATigaungivszann 50-100 ssandaidoa Fsanmiadouiifiowh gumglas ilui
wlsdAgydmsunisialasladaveduyiu uaﬂmﬂﬂfﬁuuﬁus‘]’ﬂﬁﬂ331861115@'93"1%'18 Ao an
aaludenvosfiaeiumiu aanudiu anuaaed Wiunsgadunaaden adaauna
TAUssneLazusTmeInsyiesyn Feiunuduydu 20-90 ndu/Yu fualunisussim
91N13VI0IKN [26] [27]

CH,OH
0

OH

CH,OH
OH
AMNA 2.4 Inilin [27]

- Wignlaledlnuyanilsa

Wynlaledlnugaanlse (fructo-oligosaccharide) dniluledlnuaadlsaussinnduy
a & s g 09w DY) ¢ a 1%
du Wuenslulawsaiidiupaesaibinnumnuadteivglasauazeesivea Usenaunie
wiengnleadoudunglaaiidiuvatesieiuse B 2-1 lnaledfin Jeazligngeslnuuyud

28] wyalaledlnudnanlsadinuasialuenmsidaiesdszunn 4.0-7.0 Wynlaledlnuen



AlsaanunsanulAnusIINYIR WU nale nseiien Uiie dunen 1Wudy wenantuds
arunsanunsnunula v awuaS suazid 831 LU Aspergillus japonicus, Rhizopus
stolonifera \Jugiu [29] Usslewvivengnlnlesinuemlsdazadiendanuduydu fe 9iean

9ININBIN FIBLTBINTTULNY WAz IBiUINITAATURIT W AgIaNELARITENENATE [30]

CH,OH
0
HO
CH,OH
o OH
CH,OH
0 CH, _o
OH HO
OH or CH,OH
OH OH
- An

A 2.5 fructo-oligosaccharide [31]

- lolaledlnuaaanlsn

Lag 81nud nA1lssi(xylo-oligosaccharide ) L uladlnugnanlse doglulelag
Tuluundnanlsdanelevandedvunn 2-10 mireidouleatuseiusy B-1,4-xylosidic grnan
Fulnenislelasladarmeieuludvoslouay Inglogdlnudnenlsagesinslulefnduuudnmie
Tnstawglnslulefindana bifidobacteria Fslnslulefingd anunsoldlaladlnudnalsdle us
Lianunsoldlewauld Sanandsiiiuianisnszdunisaiyidvlnveddnsluledndlelaid

¢ a A ¢ a

= = a = = a & & A1 A
LWN@UWﬁiUI@@ﬂaﬁUUWQU [32] W’J’]NL?{QEJ?U@\?W{LUI@G]ﬂa%u@umu@?qml’ﬂUﬂﬁﬂmﬁU’NWLQGU

a |

2.5-8 uagnuganilaindt 100 esrideaidea [33]

Y Y



OH O‘ OH [0 OH

OH OH OH
! 1 n(14)

AT 2.6 xylo-oligosaccharide [31]

- mMuaalaladlnuwanilse

nuaalaleadlnueanlsa (Galacto-oligosaccharide, GOS) Usznauseiima 2 wiia
lawn n1uanlaa(Galactose) waznglaa (Glucose) W ounetusluwusslnaladan
(Glycosidic)[34] GOS gauilusenuaalaledlnusamlsdifamundudugannnitfesas 70
waznuanladauanlng dsesduszneulndidssiuiuanadlindsaudi uasiianumny
Uszanadenas 40 Ue3thn1anse nuAuSouads 160 asrwaidea Wuian 10 unil nu
seanefiley pH 4-7 Fsanunsauseyndldlitunandagiang o 1w 1n3esd u Teiid
waznansaueiasuoims Wuduss] cos Wunslulednd desreneldannsadesls wias
\DuuviasemnsvesuuafiFeiiiusylovisesnsnie GOS annsanszdunsiaiyidulnues
QAunIsTiiusslewdsosnenie Tundu Bifidobacterium uaz Lactobacillus Fadedudanis

a a a6 = a a a v oV v & =
LﬁilJﬂJ’e)WﬁUVliEm’eﬂiﬂ Lu@\‘i'ﬂqﬂl’ﬂ@ﬂqima(ﬂﬂﬁﬂLLaﬂ@]ﬂaﬂNalWaﬂqagiuaqiaLUUﬂ3@ LINKY

9

Useleyilunisiuemsvesuywd[36] uenaintu GOS dluselevilunisunsafnsse

FreLin sz UU)IANAL LUNSAATUISIR wazana1n1sviearn w37

9

HO CH,OH
CH,OH

CH.OH
OH ‘

OH O
H OH
OH

p

A 2.7 Galacto-oligosaccharide [38]

10



2.5 Fululafnd(Synbiotics)
Fululefind (Synbiotics) Aia N13viausauiuseninegdunidinslulenuasnilule

A a

a a A oedadaaa a a o ¢
an Felnslulefinfegdunsgnanddinlussuumaiuemis dddusslevisoguainves
laad lnensluleAnastsiasunisvinuresgdunidlnsluledn [39] fmnnliinslulend
a1vvzdwabiinslulefndliaunsasgsenld esndilufiunasenisndndudmiy

a N eala 9 v a o a i o = av oV v
AuN3ENA Faeaneliminnisuieandiau waza pH A1 saudsgamgdlivansauluald

' v
a2

Y
oA Y o a a v o o 8 Yo A a aa |
LLG]LiLIEJSLGUWﬂUIE)GIﬂLLaZIW{LUIE)GIﬂ@]’JEJﬂUﬁ]%VI’]EL%ﬁ]’IU’JU“UENLLU@VILiEJVIG]LWiJ“UUMa’IEJLVI’IELU

JEUVE089111T [40]
) = a a da 6 1 ¢ ] =
uaﬂﬁ]’1ﬂuuf\]’lﬂﬂ’]iﬁﬂ“@’]Nﬁ“UEN“ZIUiUIE)G]ﬂ‘VIELI“LJWIEJGUUGIE)E‘ZGUJYIWGUENJJHUEJWU’J’I LUB

Y

Sudsemundndundululeindudiazdisluisoavasssuuminagy N1swasuasgiduiu
] [ I [ a & a a 1 Yo X V1 U < = 1
Hglun1studng angnsnsinenuaiise YrgliduatulugUlslsaduuds saudsdsan
9INITENLAUNSINITHIFA Lazannsiasudululefndenafinataiugnsnulunissnuilse
anlddniauisass [41]

Uaqtulatiimsasanainnisudngululend? laldusiuuindu lesaniansun

v A

wnnanaalaaluuywe Juibrinmdnlunalduazsyiy wu nsihouviedwazeithunyi

Jwasesnunandululednd lneld Lactobacillus casei LC-1 uagngninlodlauganilsd
o a Saa a e i a S o a ¢ a & |

waryin1sUsediun1siddinvesqdunsd nuindunsdinsluledndiiutu Arftoyves

v A

A oA I a & v & a a a ea
LASDIANINTUNYANAT LaZANULUUNTALNUYU LLﬁmTMqu’s’lf\;auwiEJKIW{LUIEJGmﬁﬂJmi

o

Wwiulalaadnisidsuihmadunsauanin(a2]

2.6 MUATBNNEITDS

Jagtueiesnulnslulefnaniimduniasfuilasuanuaulaanguiing Tuudl
(2561) [43] Fslavinsfnwiigiiumsndnesosiulnslulofnaniindaduwuimienisiiiy

9 vy a a A A a N o v a
yaA liuRdnnan1n1snens lnensdnasesnulnslulefnaniidunisiiingivain
N vy Y o £ = S ) 1Y = o & o < [ a o
Ay alglanaidn wald anpseududidmsuwieniage wasthunduingaulunismdn
Ynusulsnameadafiazargldismalilduszaia 10-15 samuing wanhlaniaelag
n1snaeslsd anndulaeslimiu fundegdunsdlnslulefnasly wasiluulaeeiuny
aal = v 1Y) =~ a a = a

QauMniN 37 asmwaldva Mszeviian 24 1ilus WiegUstnansAlagn1sNAaeuTN JsayA
wod liiuseauiuly anulsevewdndamidunsensuvedy lnedunugdunidnldly
nsvdndemsvaandesglitesndy 10° CFU/ml

qAus wavany WUU.) [44] nAnwinavesaumgilunisulinden1siasguaznised
sonvaLvdunIduanlaurdada lagldadunie Lactobacillus casei TISTR 390 wag

Lactobacillus plantarum TISTR 863 Tutnalesssuwif uag Wiailedudimanuiiie 4

11



a

gl 30 wax 37 e iwaded Wwan 72 Palus nuderisaeswiaadyldntuiiale
a A oA a IS "o -3 Y oo < [ 4 |

5YTUMAlBUNTIgaM I 30 sarmiwaldua uiidlonusnuluguaidudunan 4 dUav wudn

ﬁﬂﬁﬂwﬁﬂﬁqmmﬁ 37 perwadyd USUIUAUNIEmaeYIERIE e USIENNINNTIAIN

NsULTRMA 031 30 perwaTed war Unaleidiuglaauaziiladusinunsiosenves

QE-"

ﬁ!ﬁu’ﬂ ‘1/] ﬁE)\‘iiLI’]ﬂﬂ’J’]“l«l’]a’leEJLL“U'UﬁﬁﬁiLIGU’]Gl
Gamage et al. (2016) [45] 1ﬁﬁ1ﬂﬂiﬁﬂwﬂLﬂ§aﬁﬁmﬁw§jwﬁﬁ Lactobacillus casei

IS a

431 \Juqdunidinslulefin szugiiainiswiin 2, 4 uag 6 Filas Ngaumgil 37 ssmwalded
wseshufininilunan 2 $aludinisseusunislsyamduialaesiugsdn L. casei 431
ansadulalasng 10° CFU/ mL widnsideauanialuasesauingnnlinazdes s gode
J Na ! I3 [ v < I o sl aaa
Anuansalunsiseliinluseninanisiiudneiluiendu unduiuead N133nveq

9 um’%ﬁmmt@@ﬁné’qmagjﬁ 10°-108 CFU/fladans #8910 4 duavivesnisiavluanuiy

9

v o o./

fioamad 4 esrmwadoa avmidunsadilansldifinduegreiitoddaain 5.5+0.05 10u
4.9+0.01 (P< 0.05) 5¥m319N15 AU
Elizabeth et al. (2018) [46] tadlauaulalunisiasugdunidinslulednasly
4 4 % o A v o o A A i =
A3 03N Na LY LTpandaim IS asRioguAMAUTIAIINLaAlaE Lnadnwae
wug Lwsbulednidanndlvdaiuarewus (L. paracasei, L. casei 4ag L. rhamnosus) bu
a a %’ 1 | o a = 6"
LATBIAUUINSUIN mamimaaummwumumammLLazmmuqaumﬂIu MRS Broth waglu
o A oA a = & o ¢ I o eal
wIvnuNzd Nl 4 ssmnwalfea Wwan 4 dUav arunsaasulainaneiugi
d' Ql' a a o % A Lo a =
wingaunaanagldlunisndnaioaduuuzdi9ae L casei T9UTU100v04 L. casei &
Usznad 7 Log CFU/adans wnvian
Alwis et al. (2016) [47] tavinn1s@nwigdunidlnsluledn Lactobaccilus casei
431® Tudwasen Jauasendarsusznaunslulefn ((Fructo-oligosaccharide (FOS) wag
o a - LA X 4 a4 4o -
Juudu) Msfnwessibiduiedmuaanumuizadlunndnnsevudululedn lngnay
Qq'

L. casei 431® adlutuAsonuwasinduian 0, 2 way 4 T2l Ngaunil 37 samigalded

9

a

wuhlunsvegeumeUseamduiainsesuiviin 2 ¥ilus Neamall 37 esewaidea il
Y U v d‘ & o < o < [ ¢ a
Austargeusulduniign wazantuiiluiusnwilunan 6 &y 71 5+ ssegaideos &
USuauves L. casei 431@ ag#l 10° CFU/Tadans deu3unauqduniddinegluinaeinig
o A a

WnsgIuTenAsesnulnsluladn

Thatyane et al. (2018) [48] lavinn1s@nwinalunszuiunisudssuiaseshunslule
a ! wa =~ a i l a o A 4 % o
fn denuautAvesnslulofnnuin GOS wzwnn1sagiuasluLa3 asf uneumaldl
= =~ = i < a a ¢
Wesndianuadesunseaniziilunsakavgamgias luvaed FOS aggnlalaslad

e Wesnllansanuanuiounaamgiguasnsals  luseeuves Voragen wuin
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a

nslianudou FOS Tigaungll 145 asenwaided Wuian 10 3und fewil 3.5 dewalsiinig

Y

o w

Telasladauszann 10% ves FOS Feanasegnaiitddayld9]
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uni 3

gUNIAlLAZITNITNAGDY

3.1 Jngau 13esile uazaunsal
3.1.1  Jngdu
- usdRswLsiugIYUN 9InTSNUULUURINSISERS (FACTory
classroom) 7 Total Soluble Solid 18 — 20 %Brix LAz AINUAAITLEY
4.0-4.5
- Fuursamasuwdudeiugdanie (Wi IneTued n3U 1) 7 Total
Soluble Solid 15 - 18 %Brix kag AMuUARRNLEY 3.5-4.0
3.1.2 @15.Ad
- muanlaledln wwanlsa (Galacto-oligosaccharides) (US®W Liien LAl
ada11m (Neo Cremar, Korea))
- Peracetic Acid (PAA) (UsEvpaid-1owdy wudwa 911e)
3.1.3 asesilouazgunanl
- ypLAesdns Functional Drink (PATKOL, Thailand)
- 1A309TR pH meter (S-610L, PEAK instrument inc, USA)
~ @384 Refractometer (digital hand Pocket refractometer)
~1p3eeiad (Color Flex, Color Global, US.A)
- indestaimin 2 fumids (UX-3200G, SHIMADZU, Japan)
- pdestaimiin 4 dums (BSA2245-CW, Sartorius, Germany)
- ASeuEnEns (Vortex) (G560E, Scientific Industries, USA)
- Unnes uazviaenvnnaeg
- 9USuUTuIeg 100 250 wag 1000 Haaans
- vIngurni (Erlenmeyer Flask) USuns 125 wag 500 dadans
- Uwe Y5u9s 5 war 10 Ja5ans
- UuIe Ysues 50 dadans
- N3¥A¥NTON (Whatman, England)
- 389 UHT/HTST (Lab 25 EDH HA Reseach, MicroThermics, USA)
- Lﬂ%'awﬁﬁ;mﬁmﬁmsﬁamaiiﬁ Combined sterile product outlet and
automatic filling control

(MicroThermics, USA)
- g’fﬂm Incubator (DIN12880-2007-K1:1, Memmert, Germany)
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 pSeq spectrophotometer (UV-3100PC, VWR)

- ﬁLLﬁdLgu (Panasonic, SBC-P2DSA 26.9 Q)

- ﬁLLﬁdLLﬁﬁﬂ (Panasonic, SF-PC997, Japan)

- 1A309TR pH meter (S-610L, PEAK instrument inc, USA)

~ \A%84 Refractometer (digital hand Pocket refractometer)
~1p3eeiad (Color Flex, Color Global, US.A)

- indesdaimin 2 fumids (UX-32006, SHIMADZU, Japan)

- pdestaimiin 4 dums (BSA2245-CW, Sartorius, Germany)
- ipSeed 15 Alansu

- ASeuENEns (Vortex) (G560E, Scientific Industries, USA)

- wnwdmantuldia (Turbora, 1C-505, China)

- Unnes uazviaenvnnaes

- 9USuUTuIeg 100 250 wag 1000 Haaans

- vIngurni (Erlenmeyer Flask) USuns 125 wag 500 dadans
- Uwe Y5u19s 5 war 10 Ja5ans

- UuIm Ysues 50 dadans

- N3¥A¥NTDN (Whatman, England)

YIABLNIVUG 180 Tadans

3.2 ASANEINIINSRIYAUIAYBY Lactobacillis casei Tuunduuzsn
idegunziinandulzsadululefnd indnsinisasgiaulamenisina1in
AUYU O.D. (optical density) f8LATB9 Spectrophotometer 11 600 W1lwnT LgUU

35113 standard plate count method U181%175 MRS agar (Hi Media - India) [50]

3.3 finw optimization nszUIUNSKARTNNZsPwENEUUsadUluTeRNE

finwn optimization ignfunszuaunsiushwendulzsadululennd Tnefne 3
Jase 3 seefu e 1. Anwszeznamsniudelnsluledn(Starten) 7 12 , 18 uag 24 21w
Tusgauufimnis 2. Anvivsunamemslulesing 70, 1 uaT 2% uay 3. ANWITLOLIAINIS

wiing 3, 6 wag 9 ilus Nigaunil 37 serLwalgya Meds Box-Behnken
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=] | o Ay =
MN1919N 3.1 YRLALILAUNHNDINITANWYN

Code variable
Independent Code

-1 0 1
wsfviade (Falus) X 12 18 24
Auanlelasinueamlsa (%) | X, 0 1 2
wiin (Fla9) X5 3 6 9

M54 3.2 MIDONLUUMIVIRABIANIE ANz AL s RSM Taeldnsmaaesuuy

Box-Behnken
Factor
Code
X, X, X

1 -1 (12) -1 (0) 0 (6)

2 +1 (24) -1 (0) 0 (6)

3 -1(12) +1(2) 0 (6)

4 +1 (24) +1(2) 0 (6)

5 -1(12) 0 (1) -1 (3)

6 +1 (24) 0 (1) -1 (3)

7 -1 (12) 0(1) +1(9)

8 +1 (24) 0(1) +1(9)

9 0(18) -1 (0) -1(3)

10 0(18) +1(2) -1 (3)

11 0(18) -1 (0) +1(9)

12 0(18) +1(2) +1(9)

13 0(18) 0(1) 0 (6)

14 0(18) 0(1) 0 (6)

15 0(18) 0(1) 0 (6)
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= 14

LS8US (

Y

3.3.1  NISHSENAIBEINUINTUINFNUIFUULSA

Togaudldlumsfne fe uzahafasududaiugumaun 9NTSIUALLUULIAINTT

FACTory classroom) Undudzsamaisududaiugtnnnie (uidn Ine3vynd nju

(%

971@) UIRO waznuaalaledlnugsanilss (Galacto-oligosaccharides) (US®W Liie LallAad)

laguanaIsN1ses e IngAULARIRINIT1N 3.3

M13197 3.3 drlsenauiagdsniswiendngiuvesiiusinnaudulzsadululesind

dauusznavu

ASN15M38U

uzaafaswdudsRugumYIN

avanslasudgduiiuly 15 dalus ndunadedy
010 n1mag 309 lduaddunianazuy 14
gamgiives iiuiian 2 Flug (L‘Uﬁlﬂuﬁ;’mﬂ 15
unfh) ntunsestensunvauLAuea Wiotduy

Towazpznausan

(%
o

WgU

Uzsniusuduwdaiugtnmiie

azanglagINUTLIVUNA DIAAT 8 03 LALYALY
\Bugamall 4-10 esrwaided Wuan 15 4l
NTUNTRIMERzUNTELAULaa Wiedndulauas

NTNBULBN

9

17



~ 3 a a v a go’ 1 go’ v a ) a o
Wasndunswieningivdiusdnranindulssalnsluladnuaznslulain lagin
Uzal9LT WuguIsunuazidulgsanas ugUnaleniiunisazaiowa Winnsedme

A o A o P ' & '
PTLNSIALAULAE Winunntuean waziatludnwsslutunousall

3.4 mswisuiethauziaksudulzsadululefndlussduiesuftins
3.4.1 ﬂ'nsl,m%auﬁ"nl,%laqﬁuw%é Lactobacillus casei 431®
Paunidinsluledniildlunismeassi Ae 98unididsnnsén Lactobacillus casei
431® 910 CHR-HANSON dsaglugunuuremFanse Inethauauluiduuysaludnsdn
auUN3d 1 nSusethdutzan 1 Ans mﬂﬁ?wﬁﬂﬁqmmﬁ 37 semgaidea \ulan 12, 18
uay 24 Hilas MazBuauansiannd 3.3 uarTeasBeatuney wanwinned 3.4 Weld

Wuiaaslunisutiniuziwandulzsasald

v
o w

Wavlysa

l

Usu TSS(1)

.

WaAReI159(2)

l

anguuii(3)

l

Naw(a) ]4—[ L. casei

niIn(5)*

N N N

MW 3.3 NMSRSENRTEEUNSY Lactobacillus casei 431®

18



a a & a o v A a = .
A9 3.4 1YRLLDEATUNDU IDNTT WAZNTTUIUNITNINRTBIAUNIY Lactobacillus

casei

JUNDU(A)

35015

(1A) U5U TSS

P1dulzsausu TSS a2811R0O T9ile 10-15 %Brix 210U

Uﬁﬁ;aﬂumm@mu

(2A) WALABS b5T

Tanueulaemsihvinguaunissulutmemuiudniih

Junszitgamgll 80 esrwaided Juvian 15 Jundl

a

(3A) anguUnaL

Y

NndudulgsnanguvnlainigdiNoumnndnes auin

dulzsnllonmaiiuszann 35 samiwaldea

) a a6 . . g [ d‘ 1
UNAUN3E Lactobacillus casei wasadlutnduussaniiunig

(4A) way a5 liuan Tudnsdmgdunid 1 nfusiethdulssn 1 §ns
wasyihnmswganguauanteaiielidenauiuindulzsn
UnhdulzsalddunIdunnguuogamgil 37 ssrwaldea

(5A) ngin* Wuian 12, 18 way 24 921u4 wiaduindalunisudnun

NzinaNdulzsanaly

3.4.2  nssvaummamhuzdnaudulssadululafndluszauiesufuifing

nsnannuziNanduUzsadululefndluseduresufuinisasyinnisniaaas bed

S | ) d' a = <, a Ny g o &
u’]mgmﬁﬂmamuanﬂgﬁﬂmquQN 80 23 TaLTed LUULAT 15 JUINAY IINUUNFUAILYD

L. casel kagU539adlurIALAIUIN 180 HadHAT I18aLLBEANTEUIUNTNEALAAIRINING

3.4 WAYIIYALLDYATUNDU LAAIFIAITINN 3.5
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[ UEInaLs

[ wau(1) }—[ GOS, mnsaa mﬁ’uuvmmn ]

[ mamm’lw(z)

amammu(?»)

I

wena) }—[ ﬁ?tga(Starter) J
[ U399(5) ]
[ wiin(6) ]

[ Wunw(7) J

AWi 3.4 nszviunskanusinRaudulzsatululeAndlussaunesufusing
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=] a g ax a 3 | o a a
M99 3.5 198 LRYAYUADU 10NT LLazﬂiz‘U’JumaGlmllzmﬂNauauﬂﬁm%ﬂﬂamﬂfﬂu

seauesluRng

JUNDU

35015

(1) ey

11 GOS ara18adluuIRO 91nUULNUIRO ATl GOS NANWAD Wazun

Fuvrsanauadlutnuzianis nunaulmiiulurliavung 32 ans

(2) WALRDILSD

(pasteurization)

a

Timuseutnuzamannduizsaigumgll 80 ssmgaideod (Ju

Y

1381 15 U9

(3) angaungd(Cooling)

nUuangugdveusinadulssaasiligumgll 37 asm

wawdea seundugnmngl 5 s iwaded

o o & LA o v v H 1 H
UNNIITD L. casei VlLG]iEJlIVL@"ﬂqﬂ‘UE) 2.4.1 mamaﬂuumzmmamm

(4) way duvzsa Inananlusnsndiu wiae L. casei 50 Jaddns Ao Uil
naNduUssa 1000 Hadans

5 nuuduzinnandulssadululafindussgadlurinuiivun 180

5) U359

1a8ansg

(6) NEINLTBD

tiuzshaanduursadululendiussaasturaumudminlugu
Incubator (DIN12880-2007-K1:1, Memmert, Germany) kag s Uy
Incubator (EN500, NUVE, Turkey) uian 3, 6 uag 9 dlag

(7) Wiusnuw

a A o & o o Ay o oa .
LIBATUITYTIATYINIVUA LNUINWINIBY NG LYY (Panasonic, SBC-

P2DSA 26.9 Q) Wlensiaianninnlususing
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3.5 MTIATIZAAMAIN
fhoghaiuzanamaudulssadululefndndslussduufifing dlviinneddaunin

fine 9 1 Usinamesudatmuniiazanetiléiionmn (Total Soluble Solid, TSS) e (pH)
& (color) nsAwaAdn (Lactic acid) Usunaaduniduannsauanin (Lactic acid bacteria,
LAB) wazanunila(Viscosity)

3.5.1 Usinavaudaismuniinzaretldianue (Total Soluble Solid, TSS)

dusediniuzhmandulzendululefndausinamendwiadiazasldde
13849 LA309 Refractometer (digital hand Pocket refractometer) ﬁﬁmuﬁwm 3 6&91‘;1

3.5.2 ALY (pH)

] Y 1

duinegnahuzinnaudulzsadululefnduninaiiies feiasesin pH meter (S-

9

~ Ql'

610L, PEAK instrument inc, USA) Imﬂ%’ummgmm?mﬁa sretmesidefion i a 7
e 10 MnTuTnrfiteruesiiegng S1uLA 3 97
3.5.3 AAuazANNLANANIYBsEnaun (color and total color difference)
Frethanuzshwaudulzsedululefndnsianadeiniesing (Color Flex, Color
Global, U.S.A) Tngl#szuud CIE L* a* uag b* fianneuas Dy Observer 10° S1uiusisvn
3 471 5199°UAN L* a* b* WAy AMUIAANAINLLANANIYDsaTI (AF*) faaunisit (1)
AE* = [(AL*? + (Aa*)? + (Ab*)7]Y2 (1)

(% L3

® AL* A9 ANAULANANYDIAT L* SEWINNANNUNNOULALTAY
= 1 1 1 1 a % 6 1 [}
®  Aa* AD AIAULANANYDIAT % SETUINHNARNUNNDULAL IR

® Ab* A AIAULANAIVDIAT b* SENININARAUNNDULALIES
3.5.4 n3auandn (Lactic acid)
A15ALATIETUSUIUNSAkAaRANA 2835 N5 tnnse (AOAC, 2005) Taaldansazany
Tota vulansonlon(NaOH) Aududu 0.1 Tuans wasldfusrnmaududunames [51]

a ¢ s & & <, a 1% q'
AWATIZALUBILFUAAINULTUNTALAARN 1@%’mﬁﬂﬂ’li‘l/l (2)

. NxV xEg.wt x100
WAcid=——"—"—"—""" (2)
V5,x1000

® N = Normality 989 NaOH (ussuea)
® V, = U5um5789 NaOH (Hadans)
® V, = J5unsMiega (Ladans)

® Fowt = dWUNNTNANYATDINTALAARN (N5U)
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a

3.5.5 Usunagdunidudnansauanin (Lactic acid bacteria, LAB)

nsieTesigAunssresiietaiate Lactobacillus casei 431® wagdiadn
uzahraudulrsagululefndvidn 9xgnas1393878n13 standard plate count method uu
811115 de Man, Rogosa and Sharpe medium (MRS) agar (Hi Media - India) #18&199nL38
sludnsdmivnzan (10" fs 101 vuflgamndl 37 ssrmiwaidos 1unan 48 dalus
[52]

3.5.6 AMURUA (Viscosity)

\A3a3InALTln BROOKFIELD VISCOMETERS $u DV - Il +™ Pro Viscometer 14
1 Spindle LV - 1(61) Wifuhuzshmauduuzsadululefndwin

3.57 fnwengnisnuine

fhoghaiuzahmaudulssadululefndnaslussduufiims sxgnifudnunisly
Futiu (Panasonic, SBC-P2DSA 26.9 Q) figamgdl 4-10 ssriwaLduanasnegmsiivine
4 FUn i wawshedsazgnina AT iginn q 1 &Uani Ineasgiiinamesudionuni
azaneiildavan (Total Soluble Solid, TSS) fitew (pH) & (color) nsAuaain (Lactic acid)

USunanduniduannsauaniin (Lactic acid bacteria, LAB) uagaumiia(Viscosity)

3.6 N1SLMIENAIBENUNNTUNENFUULsATUIUaRNE lISLAULTINI Y

=] a
M990 3.6 3’IEJa$LE)EJ®ﬂ’13ﬂ’JU@3J@mﬂ’IW

a 1 (% v 6 a
IUALLOYUN UZUNUNITUN dulgsmiuglnnnily
(% v 6 a
dulesa iuglenie 370
o o - 370 Factory Classroom Y - PR
LUAINNIYDAIRYAU USEn IneSwyed n3U 9rin

U5590499 1 mtin 5 kg o _
WL3UTI9a9R dmtdn 1 kg

AAINATUNIENIN LA

(Raw material specification,

%TSS = 15-20 %Brix %TSS = 12-18 %Brix

Physical, chemical, Microbial)

pH  =4.00-4.50

pH  =3.5-4.0

-3 1
nIsNUINYINOUNITLUIFY
(Storage condition before

processing)

UFHNUMPUATUAIUTTIYS
wrlugutdudsigamail -18

°c

[ v 6 a a 1

dulgsmiugUnalenag
Qv 1 & A

U53999 wiluguaudan

gaumnndl -18°C

3.6.1 N1SWATBUUTINMAN

nsvvIuMINanlusERuTandsglainisdenldussadue fe vanuivua 180

a a

fiaddns ihanuazenlaetvawiinnd g PAA 0.4% Wuial 15 unil n1si3euussy

Y L3 :’1 1 a a
AUTLENITUNDUDENALIDUALUAS1ST 3.7
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M13197 3.7 T18asBUANITRSENUTIUeINLElun1IAaeY

wiaussedoel | Yuneou

SUaLLDYn

YUINUVIN

a

YUIR 180 Hadans

YIAWN Y1MANY

REREKIRIY

UNIALAINIA1ME PAA LULTU 80 ppm Laensan PAA LUTU 80
ppm asluvin Ymeln g dntios anndussiieliilunan 15 uidl
L OATUNAITNATAUALTEIVIALAD LAZINU PAA 89n1nT7A [31]

¥

nuuavIaielillvigdumsd vsedsanusnasluvin

3.6.2 MIMBNRAYDYAUNSE Lactobacillus casei 431® UaLNITUIUNITHEAR

UnuzdnauduUzsadululafng luseauLBanIflve

n1swanuuziandulssndululefndasninm1eynia3 093N TNENATRIAULTS

[

wihd (U7 3.5) lagihdngh

9

YUUZU WA RIWATEUULIANAINHIUNITNTOA? UIRO WAL

warlalodlnuasaailss wasdanay nunaulidfulaedaluniudunan 15 ud antula

AUT U g )l 80 paAwalTea lngr1ugUnsalkaniUd sun1uausou (Heat

exchanger) Asgaumadiliiduian 16 Tuniiluvieasgaumgll uazangumngiiasil 4 oeen

walgea lngrugunsaluaniUisuanuiou (Heat exchanger) nasanuudsluinasdiain

gaumaiauin 200 803 Litenauile gaiugenwssulinndwmdnuwin 50 das aluds

Shwgaumgilvuin 200 &ns Mnuununalidiiu

s

AWA 3.5 YALAIBIINT Functional Drink (1A59n15LA3893N56e, Thailand)
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Al 3.6 (2) Sananvu 300 Ans waziadosal i (Pasteurizer) (b) Lﬂ‘%’lmamqmmﬁ
(Cooler & Chiller) (c) fa3nwngaumnivunm 200 dns wazdaminuunn 50 dns (d) 1AT8IUTTY
wazia3asUneh (Filler & Capper)

as1ed 3.8 wansEulsEnouveraAnAe Nzt waLduUzsadululeAnd sy
Tuniswanluseiudonded Tnefinsimunsnsidunisld L casei 431 lunsviiaide
sudsdhanmesdaretuzinmandulssadululedng

M15199 3.8 d@ruusnauinusinandulzsatululaRndluss AULTINImYE

druusenau $ouaz Alansu
Yraigsinsamnvun 50 100
Yrduizan 30 60
AMuanAlAlaalnkynNA1bse (GOS) 2 q
11 RO 18 36
394 100 200
e L. casei 431 o & e v

. v WD 50 UAAaNT : UNzUINEL

(L. casei 1 sy : WiduUzan 1 . - NP 10
- dulrsadululednd 1 ans
an9)
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3.7 N5IATITUNNNERR (Statistical analysis)
miTeifldununsmeassuutinsgiiuionevaues (Response surface

methodology: RSM) 88ALUUNITNARDILUY Box-Behnken @nw1 3 Uady 3 56U A

1. szpenanmaviinideluseduUiiRng

2. Usunaunuanalslosinuanailsasienisiasysiulavesqfunid

3. 3385LfgmmwﬁﬂLLmﬂGi'mﬁusia@mmwsuaqéf’gasj'mﬁmzmmamé’uﬂzim%uluia
Andwanluszauyfuinig

Tneldlusunsa Minitab statistic software 31a51¢ Wi uRIaUALBY (Response
surface methodology: RSM) WaitAs1E1#ANLUTUSIU (analysis of variance ; ANOVA)
Tngl#33v09 Duncan 1l e1ALUANGAIYBIANAE Bl AT BTy 95 Wadidud Taeld

TUsunsy IBM SPSS-25.0 dm5ussuu Mac OS (SPSS, Inc., Weaswniln, S§adusud)
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unil 4
NANINARDY
4.1 SnsmaaSayiulnves Lactobacillis casei Tuinduuzse
Fefinudniniaiouendunidinslulefin Lactobacillus casei 431 luih
dutysn Taouuilgnmgdl 37 ssmwalea iunan 24 $ls dudegnaiszeziaandng q (O,
36,9 12, 15, 18, 21, 24 Falaa) mﬂﬁ?uv‘hmﬁmﬁh@mﬂﬁum (OD) 7 600 Wiluluns Wiou
AT EiUTAunIElngTE plate count waRHAALARIINNTIET 4.1

d' % a a = [ 1 =) [ 1 .
13199 4.1 mema@mmimiwﬁmﬂaﬂﬁgaumsﬁmmi’mm OD w8unuAn L. casei

Incubator time (hr.) ODgoo0 L. casei (log(CFU/mL))
0 0.350+0.0014 6.8+0.1°
3 0.359+0.008¢ 7.0+0.0¢
6 0.362+0.0061 7.1+0.29¢f
9 0.387+0.014°¢ 7.3+0.19%f
12 0.408+0.012°¢ 7.5+0.1%
15 0.422+0.016° 7.6+0.5%
18 0.423+0.017° 7.9+0.0°¢
21 0.433+0.019%° 8.4+0.4°
24 0.455+0.019? 9.0+0.5
0.500 ~ 10.0
0.480 - 9.5
0.460 - 90
0.440 - 85 ;é
L 80 &
8 0.420 ‘gn
é 0.400 . }
A
0.380 %
I 6.5 %
0.360 L 60
0.340 - 5.5
0.320 5.0
0 3 6 9 12 15 18 21 24

incubator time (hr)
—A—OD 600  —f— U3u109auv38 log(CFU/mU)

= o a a .
AN 4.1 LLﬁG]x‘iE)Gﬁ’]ﬂ’ﬁL’iﬁiUuLGlUIGIGUEN L. casei
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a | N a a e . oA

AINNITNIITUNANNANAULES ODgoo LLaziJimmﬁgaumEJ L. casei WUILUDILYLLIAN
a X a a a A e Yy  a X ' Y
WinannTuAgandukas  wasUSnaaunIdiuuiliniiinniy  lngYieusnvensine
aandunasludilied 0-3 deUssan 0.350 - 0.362 FellAlaiinnuuwanseiuegnedl
WedAgn19aia widlaidngdaluan 9-12 fAseuna 0.387-0.408 WuIdANULANGATGLEE
a Y 1 o.'/ 1 a v o % a U o.'/ d‘ 1 =) a1 1
Wieuiugiawsn(0-3tiluegiiled ey lurawiediutiluedl 12 vesrganauwasdianly
wansnadlaieuiudalaen 15-21 FellAseann 0.422-0.433 uazilaingdaluen 24
AanAuwasiiAn 0.455+0.019 Fadlanuunnanaindalusn 0-18 waldfianuuandrailoiey
fudalued 21 egnelifadiAgneadn waslunisinseinisasyveiunidinslulefndan
LN 0-24 wutudalusd 0-9 Usunaugdunsdiien 6.8-7.3 logCFU/ml Zalyifimnuunneng
fuegitudAgnuadd alued 12 JUsuugdun3d 7.5+0.1 logCFU/ml FeU3una
a a el | 1 1 [ d‘ a [ o.'/ d‘ o.'/ d‘ a a a a1
aunsdlimliuwansniudlodiouiutiluedl 39 waglutilusl 15 USunauqdun3ddan
7.6+0.5 logCFU/ml &splaifianuuansnsiuiudlasil 12-18 Haluei 18 Usunagaunsdd
A1 7.9+0.0 logCFU/ml Wawlsufiutalusdl 12-21 wuhuSunagaunsdialiwnneneiu
PN 21 USUgdun3dlie 8.4+0.4 logCFU/ml Fadianlsiuansnaiuiutaluey 18 uay
FlaN 24 TUTH0RAUNTE 9.0£0.5 logCFU/ml Wiaiiguiuusunagaunsdlutalus 0-21
FadiA1 6.8+0.1, 7.0£0.0, 7.1+0.2, 7.3+0.1, 7.5+0.1, 7.6+0.5, 7.9+0.0, 8.4+0.4 e UA1AU

wuUTINaRAunIdlAuansiveg wilduddgyvnatanseduanuesiu 95%

4.2 wafinyn optimization nszUUNSHARUINZINENFUUzsATUlulaRnd

TunsAnwinszuINIsHaRUNLrLaLduUzsadululefng n1smanisimunsay

(% '
ac A I

AEIDNUNRINDUANBI(RSM) 1neds Box-Behnken laad@nw 3 U3de Ae syaziiain1siwsey
Walia(12, 18, 24 d2lu4), Usinamslulefnd(GOS 0, 1, 2 Wesidus) uagssezinannisvsin
dhuzshawandulysadululefnd(3, 6, 9 42l9) LanIHaGIANT 97 4.2

A1519% 4.2 11599NLUUNIITNAABILUY Box-Behnken wagnN15U U FUNs g (LAB

(logCFU/mL) tazaunile (Viscosity (cP)) westugsinnaudulzsadululofng

Code L. casei (logCFU/ml) Viscosity (cP)
1 6.7+0.4" 624.4+31.8°
2 8.1+0.6°% 664.0+44.2%
3 8.8+0.0“ 1182.5+44.6°
4 10.5+0.3 1184.1+45.8°
5 7.6+0.48 922.3+26.1
6 9.0+0.3¢ 936.3+8.6
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7 8.1+0.5 889.0+39.5

8 9.9+0.2° 885.9+12.7<
9 8.1+0.1°% 666.8+89.8
10 8.9+0.1¢ 1074.1+114.2%
11 7.8+0.1% 413.8+15.2"
12 8.9+0.2° 1111.0+65.8°
13 8.3+0.79¢f 984.0+66.8"
14 8.7+0.1°% 756.1+109.8°
15 8.6+0.1°% 833.0+125.9%

NUBNA : A8NYT a b cd e f g Uay h Auansineiuluwnas vunedis Tanuwansseg1eiideddamneada (p<0.05) Afl

uandlun131e Ae AadesANdoLUUIATIY

I [y

INHANINAADINUTIWIUTUAFUNTE L. casel vostuziwandulsadulule
a a dad  a

AndilAegluya 6.7-10.5 logCFU/ml F98011808InssUIUNMSHARNATIZNAD N15IATENIT

9

' (%

[
A I

Fefiszezina 24 4ilus Usunam3luleRnd(GOS) 2 Wedidu wasniiniuzswandudzsn
ululefind 1 6 alus TneransiaseilvUTaRaun3e L. casel 1niign T 10.5+0.3
logCFU/ml Tnapnuduiusvesifadeiidesnisinefuainisnevaussvesiads awnse
Jaseilalnglduuudnass nuinwuuIiaeeiiai R? = 0.89, R? adjusted = 0.69 wandlyiliiu

[

TUUINADILANULLUGIVDINTNAFDY W8T EUNITAIL

L. casei(logcfu/ml) = 6.96 - 0.023X; + 0.66X, - 0.090X5 + 0.00301X,*X; - 0.117X,*X, +
0.0009X5*X3 + 0.0125X,*X; + 0.0056X,*X5 + 0.0250X,*X3

Surface Plot of LAB(logCFU/ml) vs fermented(h), Gos(%)

Hold Values
starter(h.) 24

LAB(logCFU/ml)

|l ] )

- - G

& o 2 ) fermented(h)
1

Gos(%6) 2

v ¢ '

AT 4.2 Surface plot vasnauduiusszninaninanlalosinuannilse (%GOS, X,) kazszaziIaIn1s

%iin (Fermentation, X;) AUUTHN0RaU3E L. casei (logCFU/mL)
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Surface Plot of LAB(logCFU/ml) vs fermented(h), starter(h.)

Hold Values
Gos{%) 2

10.2

LAB(logCFU/ml) 36

[
fermented(h)

2

starter(h.) =

av o ¢

AW 4.3 Surface plot voHaUfduiusszniInseuzIaminiige (Starter, X;) wagszeziiainisvin

a

(Fermentation, X,) fiuU3unagaumnse L. casei (logCFU/ml)

Surface Plot of LAB(logCFU/ml) vs Gos(%), starter(h.)

Hold Values
fermented(h) &

2

10 |
LAB(logCFU/ml) 9 ]

y — l 1 Gos(%6)

15

20— 0
starter(h.)

AT 4.4 Surface plot YoWaUdunussenINmilnitTe (Starter, X,) wazniwanlaloslinuaanilsa

a

(%GOS, X,) fuduaugaunse L. casei (logCFU/mL)

MnramIAaeIUSInanunia(Viscosity) vaniuzinmandulzsadululofndd
Aeglura 413.8-1184.1 P Tagarmmilafifaunniigawinfy 1184.1+458 cP 911970
nsYUIRAAMTWIsuTRefisvazian 24 dlus Ysnamdlulednd (GOS) 2 Wesidu uas
wiinuzihaududesedululeding 71 6 $alus Tnemnuduiudvestlasuiidesnsinwiu
ANNNSABUANDIVBIUINY F1UNTOIATIEEALAEITLUUINADT WUILUUIIAB9ERA1 R? = 0.96,

R? adjusted = 0.88 wansltiuinuuuItasdinuusugweInsnaass laeilaunisael
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Viscosity(cP) = 1286 - 69.9 X, + 192 X, - 1.3 X5 + 2.06 X*X; - 18.0 X,*X, - 2.59 X5*Xs
- 1.58 X *X, - 0.28 X, *X5 + 24.2 X,*Xs

Surface Plot of Viscosity (cP) vs fermented(h), Gos(%)

Hold Values
starter{h.) 24

1
Viscosity (cP)

AT 4.5 Surface plot vasnauduiusszninininanlalosinuannilse (%GOS, X,) kazszazi1a1n1s
niin (Fermentation, X5) fiuauniia(Viscosity)

Surface Plot of Viscosity (cP) vs fermented(h), starter(h.)

Hold Values
Gos{%) 2

1200
Viscosity (cP) 1150
1100

1050

AT 4.6 Surface plot UaInaUfduiusTEninsTzEzaMINRYe (Starter, X,;) wazIzezlIA1NI59ALN
(Fermentation, Xs;) fluANnUn(Viscosity)
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Surface Plot of Viscosity (cP) vs Gos(%), starter(h.)

1250
1000 ‘
Viscosity (cP) |

750

500

15

20
starter(h.)

Hold Values
fermented(h) &

AT 4.7 Surface plot voswaUfdunusseninandniade (Starter, X1) wazniwanlalasinueaailsa

(%GOS, X,) AuAMunLa(Viscosity)

dy = g ] [ a a Y = !
wenantlumsanwtiusiimandulssadululefndlalinisfinwinunmueusay

Jadevaammeass lnevinisinsesiainuninlusiueg o deil Usunavewdsviovuni

azanethlsiimun(Total Soluble Solid, TSS) Aou(pH) d(color) nsananmn(Lactic acid) 14

LANINARNIANTIN 4.3

a ] o S \ o a a
MN197190 4.3 ﬂr]@mﬂqwm@qG]’J@'EJr]\ﬁu’]ﬂJgﬂJ’NNaNaUﬂgﬁm%uvLUI@mﬂa

Code TSS oH Acid Color
(%Brix) (%) L* a* b*
1 12.5£0.2  3.91+0.04  0.51+0.00 56.61+0.07 10.79+0.13 53.73+0.17
2 13.0£0.2  4.21+0.01  0.59+0.00 53.99+0.44 9.86+0.21 46.65+2.02
3 14.4+0.1  3.90+0.04  0.47+0.00 57.38+0.55 11.30+0.19 59.54+1.23
4 14.8+0.1  4.15+0.02  0.61+0.01 53.54+0.23 10.13+0.08 45.23+0.99
5 13.6£0.1  3.98+0.01  0.45+0.00 54.56+0.13 10.73+0.25 56.21+1.16
6 13.6£0.2  4.17+0.02  0.57+0.01 52.55+1.27 9.58+0.32 43.94+0.73
7 13.5+0.0 3.74+0.06  0.58+0.01 53.33+0.44 10.53+0.22 55.12+1.01
8 13.6£0.0 4.16+0.03  0.63+0.01 54.41+0.31 9.93+0.17 46.75+1.19
9 12.8+0.1  4.04+0.03  0.46+0.01 54.50+0.35 9.50+0.06 48.54+1.05
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10 14.6+0.1  4.07+0.02  0.52+0.00 54.53+0.95 9.67+0.35 48.81+0.93
11 12.5+0.1  3.89+0.01  0.55+0.03 57.88+0.74 10.56+0.14 53.32+1.12
12 14.4+0.0  3.88+0.03  0.58+0.01 57.24+0.87 10.40+0.08 52.88+1.04
13 13.5+0.1  3.97+0.02  0.55+0.01 55.93+0.33 10.19+0.13 50.47+0.85
14 13.8+0.2 4.04+0.01  0.49+0.00 55.96+£0.60 10.13+0.45 53.19+2.65
15 13.6+0.1  3.97+0.04  0.55+0.00 57.71+£0.63 10.30+0.10 52.25+1.46

A o W | - | o A A ¢ a ¢ 1a 2 O =
W1 911808 19U Nzl NaNEUUESATULUL R NANNILAT1E M US U UVD DIV IVUAT
avaetlanaruanudn Wausuianslulafnunnm1anu(0%, 1%, 2%) d@anaviitiaiusuie
@ d‘ ll:’/ Q‘ dg” a a [l a v o W a al
voudanavaliviavuaiiugiunuUsinaveansluleinegaided iy Ineusunamslule
fin 0% NANUTEUI 12.5+0.2 - 13.0+0.2%Brix Usunaunslulefn 1% da1uUseunas 13.5+0.0
- 13.8+0.2%Brix kazNUsuaunslulafn 2% A1Useunes 14.4+0.0 - 14.8+0.1%Brix ANUASU
d‘ ] tY 1 go’ 1 [ a a 6§ o LY d‘ 1
wazidloundegsnusisnandulzs sadululefndvinn1sudn i szaziamng 9 (3, 6, 9
F7149) WU E BFLELLIANITUT LA ULINT UAINLDVILANAY USUIUNTALLNUUINTUY
Wesnuuaniselaltdinalunisasgiivlauaziinnsuannsauanfnlunszuiunsuin

53]

4.3 Anwrognisiiudnen

fegatuzihmandulrsadululefndudnluseduu foaninduinmanelugud
1 (Panasonic, SBC-P2DSA 26.9 Q) figaumgdl 4-10 ssmiwalduanasnetgnisiusnwidu
1981 4 dUa9i uasdeg1azgniundiasizivn 9 1 dUav Inedinsziuunanesuds
Wanuaazatetnldvanue (Total Soluble Solid, TSS) #ito% (pH) & (color) nTALaARA
(Lactic acid) USu1aiadunsdudansauandn (Lactic acid bacteria, LAB) wagaunila

(Viscosity)
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acid(%)

1.20

- IS [}
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JSurunsavanin(wasiwu )

080 L e
060 &
0.40 |
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0 1 2 3 4

szazian (§Uani)

AW 4.10 Usanseuanfinvesiiegaiiuzimandulzsndululefindsesnihaiuinuniieamgl 4-10

srgalranaane1an1siiusnw 4 dUanii Avuanslunsm Ao Anade+Andsavuninsgiu

Tunsfnuiluaveswdifiazaraleiianun(TsS) nasnagnisiiusnwinun e
2 o ~ X ' a 2 v o P v o
558219815 NUSNYLANTY AUSUNUILTINazanglanInua(TSS) Hwudltuanad wandsa
U 4.8 Wneiududian 14.8+0.1° %Brix Woszaziiamiull 4 dUavi fAndu 14.740.1%
14.6+0.1% 14.5+0.2° wag 14.2+0.1° %Brix AUa19U bl auA R aweLs uauluTud 0-4
Y ¢ p= P Y ' a 2 v & ' ' ) '
FUaiuNUSeu Uiy nuINUSINRaLlaNasanglanaua(TSS) kiasdIIavedsiegna
I3 [ a0 1 [y 1 a v o d‘ a [ 1
AADADIYNITLNUINYINAMLANANNUDY U UBEIAY (p<0.05) lawilawiguiugisusn (0-2
Y} '3 1 1 Y} 1 a v o v} 1 1 Y} 1 Y L3 1 a v o %
dua) lalumnaneiueg19ldedAny uAAzLana19iUY9 3 way 4 dUaviegnedlivdnAgy
(p<0.05)
L BNATUNANNLOTLASUS U UNTALAARNYBIR2E 19U Nzl RaNFUUrsaTulule
a 6 1 @ [ [ I's 1 A = ¥ [ q‘ %
ANd S¥NINNNITHUTAY 0-4 FUAIY WUINAINLBTL LU LNANAS uenansgy 4.9 TngLsuAUY
evilan 4.13+0.012 ntiuleanaddu 3.95+0.01° 3.89+0.01¢ 3.76+0.01¢ wag 3.68+0.01°

a0

o o = = ~ o ! 9 ¢ o | 2 o A
puaau WeatlFeusuiuluurasduavivesdieg anaanaignisiusnyl Afaiean

1 [ 1 a v o 1 a % [ U a a d‘d L4 Ql é’
uanANNAUg1iitEdIRAYy (p<0.05) IWulRgIRuRUAUBIUSINMNTALaARN TSI LTI ANT Y
pg 13l TudAYy waneiezy 4.10 lnesuduuSununsauaaindan 0.63+0.01%% a1nuuld
WinAwdu 0.8240.01¢ 0.93+0.02° 1.03+0.02° wag 1.12+0.02°% mwaIAU

31nHan1svnasseIgnIsiusnwtsiuagulainiunaweswdanazaiglaianue

(TSS)wpsumzamandulzsadululofndliuualinanas flovanas uauSuunsaTnul
Q‘ dg” ] a v o 4" ¥ % d" Y o
WANHINYUBY NN UYEIAEY(p<0.05) BIdDnAABINUNITNARDIVDY Sagar LLazAny Falavinnng

neaeUszliunan mLasfnwegnisinusnvveunsosnudululefindainwataiiug wudd
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WatAusnwiduszeziian 27 4u dn1swasuniaswealsunaeaidsiazaiglaainnsv

anasad 1A ula e Wiovanadan 4.58 1Tu 4.02+0.02 wazUSUIUNIALA UT UAN

o W

0.609+0.02 11 0.80+0.02 agsiltiuayddny [54]

L. casei (Log(CFU/ml)

13.0 |
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O T T —

g’ ........................ Y
€ 110 | e §
& U e
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L 2
9.0 . | | I
0 . . 3 :

szazan (dUanil)

a

amdl 411 YSunagdunsdvesiiednhuzihmandulzsndululefndsenianiuinviiigamadl 4-10

ssrgalranaane1gn1siiusnw 4 dUanii mduandlunsm Ao Anade+Andsauuninsgiu

= v ' g ! [ a a o‘dy vy a2 a =] a
Wesanluimegahugdhmaudulssagululedndiladinaasuafunsdinslulesin

Wilundaduel Felavinnisdesieiviunuqdunid laslnsluleanildludiegsfe

'
a

Lactobacillus casei 431 FaUTu1auqaun3gisuAuila 10.3+0.2¢ logCFU/ml llauiusnn
Juszeziian 4 dUanvi YSunadun3gduunlduiindy Sanvindu 11.2+0.3° 11.5+0.1°

11.9+0.2° uay 12.5+0.3° logCFU/ml anuandiu dauandliifiuinuiinanaunidinslulofn

[
ca A 1 o

luthugdmandulssedululefndiidmungrunenivuen Aeuinnil 10° aaena1gnis
WAusnw[4] wazliannndednuduidevas Elizabeth wazane Flavinnisnaassuszuiiv
Naa P a o oA | .
AMuTTInveswuAT s alnslulafnl U p9RNLLIY 91NN1SNARB9UY Elizabeth wavAne
Y & 1 a e 3 \ H | o 2 W P a
wanaliliinIgdun3d L .casel anansaegsonlatuiugdnlanasanisiiuinwingamail 4
P a a A % o & a a A = o
DIALTALTYE L1P991IN I ULAT RN LTINS ALDAADSUNWAZINNTIY FeilAnuau1salunns
[V} a a ¥ v 2 a 15 ¥ a = <) [ o =
AndueaNBlaufazansudl asnanmwindeuniildeondiau Faluaiugmanisaisenly
\As0aANlA[55] TauTuziananduUzsadululefndiinisiiunslulefnddudua1risves

a AN & A =~ ° = & o
f\!aumﬁﬂf\]ﬂLUu@ﬂa’]LWG!WUQG]E)ﬂ’]ﬁ@qﬁﬂsﬁw@a@@@qQﬂqﬁLﬂUﬁﬂwq
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v oo a & 1 o~ . . - ' ) a
wananilaviinsiaszvranunila (Viscosity) vesuusiinauduvzsadulule
Andnasnszeziannisinusne nuinhuzianandulssadululedndlaiinanundaiiuuin
JuanISuAu 1180.3+23.71° cP 10y 1228.0+43.14%° 1229.7+49.07%° 1288.0+18.36° uag
1289.7+10.26* cP sUAIHU Fed0AARDINUNIINAADIBY Heba wazauz lavinnisnisanen
wa a v a = a o % H | %
AvantRmhnvedlusiulefnuasnslulefindonaanuaugauamunnveniueziii tngld
W o Lb. rhamnosus wag Bifidobacterium breve wui1sgni19n1siiusnwduiian 3

v L3 g 1 d‘ I a a = =) Q‘ 42” (Y d‘ a [ 1
dUan duzdnldduydudanundaiutuainiunsn wavidolfguiusening Lb,
rhamnosus Wa Bifidobacterium breve Wuinuuzsdwiily Lb. rhamnosus Wasfiuduyauy

a ~ a = a . a a

fiinanumninannfigedsenainananuaiuisaves Lactobacillus lunisudndnlalndudn

ALsAvN AU N TALRLYIU[56]

Viscosity
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60.00

PYPPRPRITTY. TYTTYTTTRIREY TRTLRTLIIY @ecocccccccccd®
50.00

Avococcce cocooecscescessecgirececcecccccs Aecccsccccces &
40.00

w  30.00 F coo@ees L

20.00 = cocfhee 3%
10.00 } Ry PWeccccccccces Beccocccccany Bececcccccccc cochees D*
0.00 ! L L L )

0 1 2 3 4

szaEan (§Uana)

AWl 4.13 Advesiedisuzihmanduizsadululefndseniafuinuiioamgl 4-10 ewrnaadea

masneEMAUin 4 Ui adiuandlunsii fie AnadeAndesuunsgiu

MshaseRAdvesihuzhwanduUzsadululeAndlatinsieilussuu CIE naon
ogn1siAuine Tuszezina 0-4 §Uansi Tnefegraduduilan L* (anuadng) A1 a* (dnd
LA) WAz A1 b* (A8 1Waes) A tad oidu 53.49+0.06°, 10.21+0.05®° wag 45.26+0.04°
AUETU WiodTeiaeuLAnaIwed (AE) Sudu@@Uai 0) Weutusiegnsnisifiv
Wi sEeEiian 1, 2, 3 way 4 dUAIY NUI1AIINLANAIIYeIE (AE) Y09UNL LA 9HEY
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Ju 55.50+0.06% A1 a* anas91n 10.21+0.05% 1T 9.92+0.06° wazAn b* 1l uTu

45.26+0.04° 1Uu 45.93+0.06° agsinnuunnaeiusesiteddnieadia (p<0.05)
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4.4.1 NSTUMNUNSHANUIUZUINAUTUULIANTS TUSLAULTIN e
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2.1 11919 ANOVA

UaUANTIATIEIVNADA

n.1.1 dn31N13N154930Y09AUN3E L. casei Iun13InAT L. casel (N=3) waguaznisinen

OD (N=3)

M13197 2.1 NTIATIINNETAGHIINIINIHITYVDAUNIEAEN1TTnAT L. casei (N=3)

LaEN15InAT OD (N=3)
ANOVA

ANOVA
Sum of
Squares df Mean Square F Sig.
OoD Between Groups .033 8 .004 21.623 .000
Within Groups .003 18 .000
Total .036 26
Micro Between Groups 12.370 8 1.546 18.310 .000
Within Groups 1.520 18 .084
Total 13.890 26

Post Hoc Tests (Duncan) 8#31n151191335)v0aunidlaenisingn L. casel (N=3)

Micro
Subset for alpha = 0.05

a1 N 1 2 3 4 5 6
Duncan® 0 3 6.767

3 3 6.967 6.967

6 3 7.100 7.100 7.100

9 3 7.267 7.267 7.267

12 3 7.433 7.433 7.433

15 3 7.567 7.567

18 3 7.900 7.900

21 3 8.367

24 3 9.000

Sig. .067 .086 .086 .078 .065 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Post Hoc Tests (Duncan) 8#31n151191335)v049aunidlagnisind OD (N=3)

oD
Subset for alpha = 0.05

a0 N 1 2 3 4
Duncan®* 0 3  .35000

3 3  .35900

6 3 .36233

9 3 .38700

12 3 40767 40767

15 3 42167

18 3 42267

21 3 43267  .43267

24 3 45467

Sig. 312 .082 .054 .065
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

v.1.2 AR nveshuzihandulzsadululefindsyninegnisiiuinm

AN5199 2.2 N15IATIZINsEdRveIrUSINuYRIwdsiazauld (Total Soluble Solid, TSS)

(n=3)
ANOVA
ANOVA
TSS
Sum of
Squares df Mean Square F Sig.
Between Groups 627 4 157 12.368 .001
Within Groups 127 10 .013
Total 753 14
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Post Hoc Tests (Duncan)

TSS
Subset for alpha = 0.05
number 1 2 3
Duncan® 4 3 14.2000
3 3 14.5333
2 3 14.6000 14.6000
1 3 14.7000 14.7000
0 3 14.8000
Sig. 1.000 114 .064
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
9.1.3 Apunvesiuzahmaudulzsadululefindszniaegnisifuin
A15197 0.3 NTIAsIziERRvesnivet (pH) (n=3)
ANOVA
ANOVA
pH
Sum of
Squares df Mean Square F Sig.
Between Groups .358 & .089 1917.714 .000
Within Groups .000 10 .000
Total 358 14
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Post Hoc Tests (Duncan)

pH
Subset for alpha = 0.05
number N 1 2 3 4 5
Duncan® 4 3 3.6833
3 3 3.7600
2 3 3.8867
1 3 3.9533
0 3 4.1267
Sig. 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
v.1.4 fpunwtesiuzahmaudulzsadululefindsziaegnisifuinwm
A15197 v.4 NTIAsIzisERRvesinUSinainsawanin (Lactic acid) (n=3)
ANOVA
ANOVA
Acid
Sum of
Squares df Mean Square F Sig.
Between Groups 433 4 108 649.540 .000
Within Groups .002 10 .000
Total 435 14
Post Hoc Tests (Duncan)
Acid
Subset for alpha = 0.05
number N 1 2 3 4 5
Duncan®* 0 3 6300
1 3 .8233
2 3 .9333
3 3 1.0333
4 3 1.1167
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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¥.1.5 AR mveshuzihandulzsadululefindsyninsegnisiiuinm
M1319% U.5 NMTAATIEINNETRVRINTTUAUNTE (LAB (logCFU/mD) (n=3)
ANOVA

ANOVA
LAB
Sum of
Squares df Mean Square F Sig.
Between Groups 7.957 4 1.989 42.629 .000
Within Groups 467 10 .047
Total 8.424 14
Post Hoc Tests (Duncan)
LAB
Subset for alpha = 0.05
number N 1 2 3 4
Duncan® 0 3 10.3333
1 3 11.2000
2 3 11.4667
3 3 11.8667
4 3 12.5333
Sig. 1.000 162 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
9.1.6 Apunwtesiuzhmauduzsadululefindszniaegnsifuinw
A5197 0.6 MTIATIzNEBRvEsAUln (Viscosity (cP)) (n=3)
ANOVA
ANOVA
Viscosity
Sum of
Squares df Mean Square F Sig.
Between Groups 25597.733 4 6399.433 6.067 .010
Within Groups 10548.000 10 1054.800
Total 36145.733 14
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Post Hoc Tests (Duncan)

Viscosity
Subset for alpha = 0.05
number N 1 2
Duncan® 0 3 1180.3333
1 3 1228.0000 1228.0000
2 3 1229.6667 1229.6667
3 3 1288.0000
& 3 1289.6667
Sig. .106 .055
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

¥.1.7 AR nveshuzihaandulzsadululefindsyninegnisiiuinm

M990 V.7 N5AASIEIN9adAveIAIE L* (Color) (n=3)

ANOVA
ANOVA
L
Sum of
Squares df Mean Square F Sig.
Between Groups 7.254 4 1.814 615.449 .000
Within Groups .029 10 .003
Total 7.284 14
Post Hoc Tests (Duncan)
L
Subset for alpha = 0.05
number N 1 2 3 4 5
Duncan® 0 3  53.4933
1 3 54.1833
2 3 54.5267
3 3 55.0700
& 3 55.4967
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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M15199 .8 N15ATILINEDRVRIAE a* (Color) (n=3)

ANOVA
ANOVA
a
Sum of
Squares df Mean Square F Sig.
Between Groups 255 4 .064 23.768 .000
Within Groups 027 10 .003
Total 282 14
Post Hoc Tests (Duncan)
a
Subset for alpha = 0.05
number N 1 2 3
Duncan® 4 3  9.9167
3 3 10.1833
0 3 10.2100 10.2100
1 3 10.2333 10.2333
2 3 10.2933
Sig. 1.000 .286 .089
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
A1519% 0.9 N5IAsIZIvnERRvesAnd b* (Color) (n=3)
ANOVA
ANOVA
b
Sum of
Squares df Mean Square F Sig.
Between Groups 1.299 & 325 41.029 .000
Within Groups .079 10 .008
Total 1.378 14
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Post Hoc Tests (Duncan)

b
Subset for alpha = 0.05
number N 1 2
Duncan®* 0 3 45.2567
1 3 45.3233
2 3 45.8533
3 3 45.8733
& 3 45.9333
Sig. .380 .318
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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U21aN1531A1¥M Box-Behnken Design
.11 NM33LATIY Box-Behnken Design lnadnsnn1snisiasayvenaunidlnenisine L.

casei (N=3)
Navigator Response Surfac.. v X

Box-Behnken Design o woikeheet

| Response Surface Regressi..  Response Surface Regression: LAB(logcfu/ml) versus X1, X2, X3
Response Surface Regressio...
Regression Equation in Uncoded Units

LAB(logcfu/ml) = 6.96 - 0.023 X1 + 0.66 X2 - 0.090 X3 + 0.00301 X1*X1 - 0.117 X2*X2
+0.0009 X3*X3 + 0.0125 X1*X2 + 0.0056 X1*X3 + 0.0250 X2*X3

Fits and Diagnostics for Unusual
Observations

Obs L Fit Resid Std Resid
1 8100 7.562 0538 21 R
3 8900 9.437 -0.537 211 R

R Large residual
Navigator Response Surfac... v X

Box-Behnken Design B8 Worksheet 1

Response Surface Regressio..  Response Surface Regression: Viscosity(cP) versus X1, X2, X3

| Response Surface Regressi... =
Coded Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant ~ 857.7 442 19.41 0.000

X1 6.5 2721 0.24 0819 1.00
X2 2728 2721 10.08 0.000 1.00
X3 -375 271 -1.39 0.225 1.00
X1*X1 740 398 1.86 0122 1.01
X2*X2 -18.0 398 -0.45 0671 1.01
X3°X3 -233 398 -059 0583 1.01
X1*X2 -95 383 -0.25 0814 1.00
X1°X3 -4.3 383 -0m 0915 1.00
X2*X3 725 383 189 0117 1.00

Navigator Response Surfac... ¥ X

Box-Behnken Design B8 Worksheet 1

Response Surface Regressi..  Response Surface Regression: LAB(logcfu/ml) versus X1, X2, X3
Response Surface Regressio... Model Summary

S R-sq R-sq(adj) R-sq(pred)
0508757 88.95% 69.06% 0.00%

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Model 9 104192 115769 447 0.057
Linear 3 102325 3.41083 1318 0.008
X1 1 49612 496125 1917 0.007
X2 1 51200 5.12000 1978 0.007
X3 1 01512 0.15125 0.58 0.479
Square 3 01017 0.03389 043 0.938
X1*x1 1 00433 0.04333 017 0.699
X2°X2 1 00503 0.05026 019 0.678
X3*X3 1 0.0003 0.00026 0.00 0.976
2-Way Interaction 3 0.0850 0.02833 on 0.951
X1*X2 1 00225 0.02250 0.09 0.780
X1*X3 1 0.0400 0.04000 0.5 0.710
X2°X3 1 00225 0.02250 0.09 0.780
Error 5 12942 0.25883
Lack-of-Fit 3 12075 0.40250 9.29 0.099
Pure Error 2 00867 0.04333
Total 14 N7133

.12 NM33LAT189 Box-Behnken Design lnafldnsan1snisiasayvenaunidlnenisinaing

nila (Viscosity (cP)) (n=3)
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Navigator Response Surfac.. v X

Box-Behnken Design BB Worksheet 1

Response Surface Regressio..  Response Surface Regression: Viscosity(cP) versus X1, X2, X3
I Response Surface Regre:
Regression Equation in Uncoded Units

Viscosity(cP) = 1286 - 69.9 X1+ 192 X2 - 1.3 X3 + 2.06 X1*X1 - 18.0 X2°X2 - 2.59 X3*X3
-1.58 X1°X2 - 0.24 X1*°X3 + 24.2 X2*X3

Fits and Diagnostics for Unusual
Observations

Obs Viscosity(cP) Fit Resid Std Resid
6 9840 8577 126.3 202 R

R Large residual

Navigator Response Surfac.. v X

Box-Behnken Design B8 Worksheet 1

Response Surface Regressi Response Surface Regression: LAB(logcfu/ml) versus X1, X2, X3
Response Surface Regressio...
Coded Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant  8.533 0.294 29.05 0.000

X1 0.787 0.180 4.38 0.007 1.00
X2 0.800 0.180 445 0.007 1.00
X3 04137 0.180 0.76 0.479 1.00
X1*X1 0.108 0.265 0.41 0699 101
X2*X2 -0117 0.265 -0.44 0678 101
X3*X3 0.008 0.265 0.03 0976 1.01
X1*X2 0.075 0.254 0.29 0780 1.00
X1*X3 0.100 0.254 0.39 0710 1.00

X2°X3 0.075 0.254 0.29 0780 1.00

Navigator Response Surfac.. v X

Box-Behnken Design B8 Worksheet 1

Response Surface Regressio..  Response Surface Regression: Viscosity(cP) versus X1, X2, X3

I Response Surface Regressi. Model Summary

S R-sq R-sq(adj) R-sq(pred)
76.5203 95.71% 88.00% 85.54%

Analysis of Variance
Source DF _AdjSS AdjMS F-Value P-Value

Model 9 653625 72625 12.40 0.006
Linear 3 607097 202366 34.56 0.001
X1 1 339 339 0.06 0.819
X2 1 595522 595522 10171 0.000
X3 1 11235 1235 192 0.225
Square 3 25083 8361 143 0.339
X1*x1 1 20219 20219 345 0122
X2*X2 A 1190 1190 0.20 0.671
X3*X3 1 2009 2009 0.34 0.583
2-Way Interaction 3 21445 7148 122 0.393
X1*X2 1 361 361 0.06 0.814
X1°X3 1 73 73 0.01 0.915
X2*X3 1 2101 2101 359 0n7
Error 5 29277 5855
Lack-of-Fit 3 2392 797 0.06 0.977
Pure Error 2 26884 13442
Total 14 682902
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Abstract

This research aimed to study the quality of fermented fruit juice. The mixture of mango
Juice and pineapple juice was supplemented with prebiotic galacto-oligosaccharide (GOS) and
fermented by probiotic Lactobacillus casei 431 The fermented juice samples at different
fermentation time (0-12 hrs) were collected for the analysis of viability of probiotic bacteria and
physicochemical characteristics of the fermented juice. The results showed that the amount of
Lactobacillus casei 431 cells increased from 8 22 log CFU/ml at the initial fermentation time
of 0 hrto 8 22, 8 38, 8 80, and 9.25 log CFU/ml at the fermentation time of 3, 6, 9, and 12 hrs,
respectively. The pH values of the fermented juice decreased continuously from 4.17 to 3.73 as
fermentation time increased When the fermented juice was stored at 4 °C for S weeks, the
probiotic cells of the fermented juice at 0, 3, 6, 9, and 12 hrs were 6. 64, 6 91, 7 88, 795, and
8.02 log CFU/m, respectively. The lightness (L+)and the yellowness (b+) values of the products
were slightly decreased during storage. The results of this study could be applied for further
commercial production of healthy fruit drinks.

Keywords: Mango juice, Lactobacillus casei, galacto-oligosaccharide, lactic acid
fermentation

1. INTRODUCTION

Nowadays, Consumers are increasingly aware of the consumption of healthy food and
beverages in addition to the basic nutritional value, fermented foods and beverages are obtained
through spontancous fermentation or by starter or probiotic addition. Addition of active
bacterial cultures can be considered by the consumer as an added value and a marker of high
quality. Historically, the use of probiotics in dairy beverages has been widely investigated,
whereas 1t was less documented in other matrices Lactic acid bacteria (LAB) metabolize
different substrates, lcading to biochemical changes in composition [1]. Lactic acid
fermentation is recognized to improve nutritional properties, flavor, and health-related aspects
of food products [2]. This process improves the organoleptic properties of food matrixes and
their acceptability on top of shelf-life properties [2]-[3]. Fermentation of fruit and vegetable
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juices for a beverage is an option for consumers who cannot consume fermented milk
beverages. Vegetables and fruits are good sources of vitamins, minerals, dictary fibers,
antioxidants, and bioactive compounds which have a positive effect on some vital organs in the
body. The health benefits of probiotic juices mainly depend on the concentration of probiotics
in the juices, along with their ability to survive the unfavourable conditions of the
gastrointestinal tract. Two important criteria to be fulfilled by fruit juices are to maintain the
viability (atleast 10° — 107 cells/ml) and activity of probiotics in the final product at the end of
the shelf life [4). Mangos are fruit that can be grown in all regions of Thailand. These mangos
can be consumed both raw and ripe mango. Ripe mango products include mango jam, preserved
mango and mango juice, which mango juice is a beverage that high nutritional value, However,
mango juice is further fermented by fermentation into mango wine, vinegar, and probiotic
mango juice, which is a fermented juice that has been fermented with probiotic microorganisms,
such as lactic acid bacteria. Probiotic bacteria are used widely in producing foods based on their
positive qualities, Recent studies have revealed that other novel probiotics such as fruits juices,
cereals and chocolate are better and superior carriers for the delivery of probiotics, Mango juice
is a staple with many nutrients, suitable for the growth of Lactobacillus spp. for probiotic
beverage. Lactic acid bacteria constitute a diverse group of organisms providing considerable
benefits to humans, some as natural inhabitants of the intestinal tract and others as fermentative
lactic acid bacteria used in food industry, imparting flavor, texture and possessing preservative
properties [5). Lactobacillus paracasei CASEl 431® or Lactobacillus casei 431 is a probiotic
strain that has been used in food and dietary supplements [6]. Probiotics need access to
prebiotics to work effectively. Prebiotic oligosaccharides are noncariogenic, non digestible
oligosaccharides (NDO) and low calorific compounds stimulating the growth and development
of gastrointestinal microflora described as probiotic bacteria [7]. Dietary carbohydrates that
show prebiotic ability include fructooligosaccharides (FOS), galactooligosaccharides (GOS),
polydextrose, resistant starch, soyoligosaccharides, xylooligosaccharides, lactulose and
isomaltooligosaccharides, [8] which galacto-oligosaccharides are an important class of dietary
prebiotics that exert beneficial effects on intestinal microbiota and gut barrier function.

In view of the above, the aim of this research are studying the quality of the fermented
mango juice for probiotic beverage, evaluate the amount of Lactobacilius casei 431, pH values,
lactic acid content in fermented mango juice at the different time intervals (0.3, 6, 9 and 12
h) at 37 °C and evaluate their viability in cold storage conditions. This study would give an
opportunity to introduce a novel probiotic fruit (mango) drink with inherent health benefits.

2. MATERIAS AND METHODS

Starter culture of Lactobacillus casei 431 preparation

Freeze dry commercial culture of Lactobacillus casei 431% (CHR-HANSON -
Denmark) 1.0 g. was cultured in 1000 ml of pasteurized pineapple juice, at 37 °C for 24 hrs.
and was used as an inoculum for Mahachanok mango juice fermentation.

Mahachanok Mango juice preparation

Raw materials in this study were used freezed Mahachanok mango puree, pineapple
Jjuice, galacto-oligosaccharidesand (GOS) and water. One liter of mango juice was consisted of
500 g., freezed Mahachanok mango puree; 300 g., pineapple juice: 20 g.. GOS and 180 ml.,
water. Mixed all the ingredients together, transferred to a glass bottle and pasteurized at 80 °C
for 15 s, cooled at room temperature until the temperature of 45 °C, the broth commercial
culture of Lactobacillus casei 431% (CHR-HANSON - Denmark) was added.,
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Mahachanok mango juice fermemtation

The fermentation of mango juice was conducted in 180 ml sterilized glass bottle cach
containing 180 ml of pasteurized mango juice. All samples were inoculated with 5%
(10* CFU/ml) of 24 hrs culture, and incubated at 37°C for 0, 3, 6,9, and 12 hrs. The variation
of viable cell number, pH, lactic acid content and total soluble solid content were monitored
periodically during incubation. The fermented mango juice samples in each time intervals were
stored under refrigerated conditions (4=1°C) for 5 weeks and measured at weekly intervals.

Analytical methods

The pH of the fermented mango juices was measured by using a pH meter (Lab 855, SI
Analytics, Germany)

The total acidity was determined using standard titrating against 0.1 N NaOH in the
presence of phenolphthalein as an indicator [9]. Then, the acidity (%) was calculated as a lactic
acid by inserting the amount of NaOH added into the following equation:

Acidity (%) = (NaOH added x NaOH factor * 90.08 / Sample volume = 100

The total soluble solid (TSS) content was measured by using a Refractometer (HI
96800, HANNA, Romania)pH meter (Lab 855, SI Analytics, Germany) in terms of *Brix [10].

Color analysis method with Hunter Lab ( Color Flex, Color Global, U.S.A). Find the
mean and calculate the color difference from the following equation:

AE*® = [(AL*)z o (Aa,.): e (Ab')z]":

Viable counts of Lactobacillus casei 431 of the fermented mango juice were measured
by standard plate count method in triplicate on solid MRS medium agar (Hi Media - India) [11].
1.0 mL samples were added to 9.0 mL of sterile Ringers solution and appropriate dilutions were
made (107" to 107'Y). Three plates were incubated in incubator at 37 © C. Colony forming units
were enumerated in plates containing 30 to 300 colonies after 48 hrs of incubation at 37 ° C,

Statistical analysis

All experiments were carried out in triplicate, and cach sample was analyzed in
duplicate. The results are expressed as mean = S.D. (standard deviation). The Microsoft Excel
statistical computer package was used to analyze the experimental data (Microsoft, USA).

3. RESULTS AND DISCUSSION

The present study was carried out to investigate the possibility of producing novel
synbiotic beverage by incorporating probiotic microorganism L. casei 43 1® into Mahachanok
mango juice mixed with pineapple juice and fermented for different time intervals (0, 3, 6, 9
and 12 h) at 37 © C. The fermented mango juice samples in each time intervals were stored
under refrigerated conditions (4+1°C) for 5 weeks and measured at weekly intervals.

At the incubation times of 0, 3, 6, 9 and 12 hrs. The results indicated that, the
total soluble solid were decreased from 14.20 to 14.00, 14.00, 13.90 and 13.80 “Brix (Fig. 1
(a)), pH value were decreased from 4,17 to 4,17 4.06 3.86 and 3.73 (Fig. 1(b)), respectively,
while lactic
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acid content were increased from 0.76% to 0.85%, 0.93%, 0.93%, and 1.10% (Fig. 1-c),
respectively and the viable cell counts of Lactobacillus casei 431 were increased 8,22, 8,22,
838 8.80 and 9.25 log CFU/ml, respectively. (Fig. 1-d), Lactocalillus casei 431 is a
homofermentative lactic acid bacteria which can only produce lactic acid by fermentating
carbohydrate such as sucrose, fructose, glucose and probiotic, sucrose consumpsion of
Lactocalillus casei 431 has been correlate with the lactic acid accumulation in the beverage
[12]. The metabolism of probiotic lactic acid bacteria may result in the production of
metabolites and can affect the flavour and aroma of the food product. Among various
probiotics, lactobacilli were found to survive in fruit juices with pH ranging 4.30 to 3.70 [13].
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Fig. 1 Change of Total soluble solid (a), pH value (b), Acidity (¢), and viable cell of
Lactobacillus casei 431 (d) in mixed mango juice fermentation at time intervals
0,3.6,9and 12 hrs

The analysis of chromatic values in the CIE system showed that, with more
incubation time, the brightness (L *) tended to slightly increase from 54.83 £ 0.06 to 55.64 +

0.11, 55.79 = 0.08, 56.61 + 0.10 and 57.73 = 0.27. The color difference (A E) of the o
riginal mango mixed with pineapple compared with the mango and pineapple juice after m
aturing for 3, 6, 9 and 12 hours were 3.53, 2,96, 5.13 and 5.03, respectively (Table 1). The |
onger incubation time, the fermented Mango Juice is brighter. As the number of m
icroorganisms increases
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Table I Color component L* a* b* in mixed mango juice fermentation at time intervals
0,3,6,9and |12 hrs

Fermentation (hr.)
Color value 0 3 P3 9 12
L* 54.83+0.06 | 55.64+0.11 | 55.79£0.08 | 56.61+£0.10 | 57.73+0.27
a* 16.24£0.04 | 16.52+0,13 | 16,84=0.02 | 17.29+0.12 | 17.28+0,01
b* 56.29£0.06 | 59.71+0.58 | 59.03£0.48 | 60.99+0.24 | 60.27+0.96
Al 3.53 2.96 5.13 5.03
Mean = S.D.

The shelf life study was carried out by storage the fermented probiotic mixed mango
Juice at fermentation times 0, 3, 6,9, 12 hrs under refrigerated (4 = 1°C) conditions for 5 weeks,
and measured at weekly intervals. The results at the end of 5 week indicated that, total soluble
solids were decreased from 14.20, 14.00, 14.00, 13.90 and 13.80 °Brix to 13.80, 13.80, 13.70,
13.70 and 13.40 “Brix (Fig.2-a), pH were decreased from 4.17 4.17 4.06 3.86 and 3.73 to
3.65 3.61 3.58 3.37 3.29 (Fig. -b), lactic acid content were increased from 0.76% to 0.85%,
0.93%, 0.93%, and 1.10% to 1.02% 1.24% 1.38% 1.59% and 1.66% (Fig.2-c). The viable cell
counts of Lactobacillus casei 431 were increased 8.22, 8.22, 8.38 8.80 and 9.25 log CFU/ml
10 8.17 8.32 8.68 8.90 and 9.31 log CFU/ml (Fig.2-d). According to legislation in different
countries for minimum probiotic viability in products during shelf life, the number of viable
probiotic bacteria ranges from 10° to 5%10° CFU/mL [14]-[15].

Lactobacillus casei 431 can be growth and use of nutrients for growth and produced
lactic acid at low temperature, which is consistent with the study of cashew juice fermentation
was conducted with Lactobacillus casei NRRL B-442 and stored at 4 °C for 42 days, during
storage 1-5 week, lactic acid increased and pH decreased, indicating that L. casei could produce
acid even at low temperatures. [16)

Lactobacillus bacteria used in this study is Lactobacillus casei 431® which a novel
bacterial strain developed by Chro-hansen, Denmark. The research carried out by CHR-
HENSEN in Denmark indicated a probiotic bacteria Lactobacillus casei 431® survive in the
low acid juices up to at least 8 weeks. Lactobacillus casei 431® incorporated juice has been
designed to give the best results in many types of healthy fruit juices from citrus to apples,
pears, berries and coconuts (www.chr-hansen.com). Lactobacillus casei 431® is proven to
beneficially enhance the body natural defense which may increase protection and reduce risk
of infections [17).
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Fig. 2 Change of Total soluble solid (a), pH value (b), Acidity (c), and viable cell of

Lactobacillus casei 431 (d) of fermented mixed mango juice at storage time
0.1,2,3,4, and 5 weeks
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Table 2 Color component L* a* b* of fermented mixed mango juice at storage time
0, 1,2, 3,4, and 5 weeks

Incubation | Color Storage times refrigerated (4 + 1°C) conditions (week)
time (h) | value 0 1 2 3 4 5
0 L* | 54832006 | 52.3640.02 | 52.88£0.03 | 54.81£0.02 | 54832006 | 53.5540.04

a* 16.2420.04 | 15.39£0.05 | 16.48£0.58 | 15.61£0.04 | 16242004 | 153120.02
b* 56.29+0.06 | 60.55+0.12 | 59.29+2.01 | 52.7320.30 | 59.46=0.31 | 51.1420.36
AE
3 L* 55.64£0.16 | 52.90+0.04 | 54.20+0.28 | 54.54=0.12 | 55.64=0.11 | 54.8120.02
a* 16.52+0.13 | 15.80£0.02 | 16.80£0.43 | 16.02£0.08 | 16.52=0.13 | 15.7520.06
b* 59.7140.58 | 61.2440.33 | 61.1244.54 | 5538035 | 59.71=0.58 | 53.48+0.35

AE 353 0.97 2.28 2.69 33 2.69

6 L* 55.79+0.08 | 53.98+0.04 | 54.65+0.19 | 55.32£0,05 | 55,79=0,08 | 55.83+0,04
a* 16.84£0.02 | 16.19£0.06 | 16.79:0.16 | 16.1420.11 | 16.8420.02 | 15.8820.06
b* 59.03£0.48 | 62.30£0.16 | 62.52+40.52 | 55.74£1.01 | 59032048 | 54.61+0.18
AE 2.96 2.51 3.69 3.1 2.81 4.19

9 L* 56.61£0.10 | 54.90£0.02 | 57.03£0.37 | 56.79£0.99 | 56.61<0.10 | 56.2940.22

a* 17294010 | 16.6240.02 | 16894009 | 16942019 | 17.2920.12 | 16.2020.66
b* 60.99+0.24 | 63.09+0.10 | 63.31+0.38 | 60.35£3.12 | 60.99=0.24 | 58.12+0.26
AE 5.13 3.79 5.80 8.04 4.98 7.55

12 L* 57.73£0.27 | 55.21+0.03 | 57.18+0.08 | 56.66=0.19 | 57.54=0.48 | 56.70:0.03
a* 17.2840.27 | 16.90£0.04 | 16.710.08 | 16.8550.24 | 17.20=0.14 | 17.1620.07
b* 60.27£0.96 | 64.58+0.16 | 60.86+0.15 | 58.95:0.41 | 61.1420.57 | 60.09:0.35
AE 5.03 5.16 4.59 6.61 5.49 9.67

Delta-E (AE) = a single number that represents the "distance’ between incubation time
intervals and storage times

The initial fermented probiotic mixed mango juice color values were L * (brightness),
a * value (red value) and b * (vellow value) were mean 54.83 + 0.06, 16.24 = 0.04 and 56.29 =
0.06, Respectively, when incubated for 3, 6,9, and 12 hrs, L * (brightness) values were 55,64
+0.11,55.79 =0.08,56.61 =+ 0.10 and 57.73 £ 0.27 a * value (red value) 16.52 £ 0.13. |
16.84 £0.02,17.29 £ 0.12 and 17.28 = 0.01 and b * values (yellow value) 56.29 = 0.06, 59.03
+0.48,60.99 £0.24 and 60.27 = 0.96, respectively, color difference (A E) of fermented
probiotic mixed mango juice. The initial probiotic mixed mango juice compared with fermented
probiotic mixed mango juice after fermentation for 3, 6,9 and 12 hrs was 3.53,2.96, 5.13 and
5.03 respectively, i.e. with more fermentation time. Have more brightness As the microbial
count increased and after 5 weeks storage, the brightness (L *) was found to decrease due to
the decrease in the microbial count.

4. CONCLUSION

Based on the results of this study, it can be concluded that mango juice mixed with
pineapple juice and supplemented with prebiotic galacto-oligosaccharide is a good substrate for
the growth of Lactobascillus casei 431, can be utilized in the production of probiotic beverage
and should be a potential alternative functional food matrix. The amount of probiotic
Lactobascillus casei 431 at fermentation times 12 hrs was within the standards (8.00 log CFU/
mL) until the end of the 5 weeks under refrigerated (4 = 1°C) conditions. Probiotic beverages
based on mango and pine apple have been proposed as new products containing probiotic
strains; essentially, fruit and vegetable juices have been reported as a novel suitable carrier
medium for probiotic that could be applied for further commercial production of healthy fruit
drinks.
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