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Optimization of Fresh Yellow Alkaline Noodle Formulation for Shelf Life Extension
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ABSTRACT

Fresh yellow alkali noodle (YAN) is one of the
widely consumed staple foods. YAN also has a unique
texture and flavor. However, the shelf life of fresh YAN
is relatively short (2-3 days) at room temperature
without preservatives. Hence, in this study, we varied
amount of sodium carbonate, sodium chloride and
glycerol as key ingredients that can effectively prolong
YAN’s shelf-life with low impact on its unique quality
and used Box-Behnken design to optimize the YAN
formulation. Noodles made from all formulations were
stored at room temperature and monitored for
changes in their characteristics until the day that the
total bacteria count was greater than 10° CFU/g. The
statistical analysis suggested that the salt and slycerol
contents significantly affected the water activity (a,)
and the hardness. While the sodium carbonate
strongly influenced on the pH value. The shelf-life of
YAN was significantly influenced by all the key
ingredients. The RSM models were able to describe
pH, a,, and shelf life properly, thus being appropriate
criterial for optimization. There were 27 formulations
that were able to increase shelf life of fresh YAN for 2
times. These findings can be utilized by small-medium

enterprise for manufacturing preservative-free YAN.

Keyword: fresh yellow alkaline noodle, slycerol,
shelf-life,

response surface methodology
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* Corresponding author e-mail: pawinee_deetae@hotmail.com
faunIvwAlulagn1seIms wnivedeuiing IMenuAnIIUY3 IR NYAIuYs 71150
‘AouzgRaIMNTIINYAT dn1tumalulagnsysund A saInnssds Ymin NJamMNEILAS 10520


mailto:pawinee_deetae@hotmail.com

NyansnAlladnises unninetdeasiy U9 13 adu 1 unsiau - lguieu 2561 72

Ui
d' I3 a [ '3 d' Yo a

Uendl WUNAnS o1l suaAINutey

ynegarailandunaitruiulunainaneuszmne
= a | A a = a

waunIvieide W Uy Ju INIVE Wy wae
e 1Wusiu 1ssnuendl Hnaaudinidaguinis
fnsyuIunsHanide s1a1gn aunsauun il
mmﬂﬁmnmsmmmﬁ@%uagﬁui’muﬁﬁﬂum
avUsena wanandusnildelsavfnaziloduna
Jungnuinguilaa [1] veniilaeialuazndnain
LU99712691 U1 NS kavLnaBud UanaN 91l
AunNaNdu U 1 weRnnUs Y50 S uNA ngn
13’131’1Lﬁuﬁauﬂizﬂauiwgﬁuagjﬁ’uqmmauwiag
ANEA WeUTUU IR NLAZATIIANMAINYANY
T UNAR A9 [2] NSLUIUNSHANULNTILIIUAIN
1198138 U1 1NAD kA LNABLUA U1aza8ll uan
nauldndududaula a1nduiidsulailauise
Wy WA UEUMLULINN A DINT NARA 9T
leeanun 238N vznilan [1,3] MsusStnausuilan
finaziunanvsetudunausuUTENIUY

venilan [Wundsdundadunaulnedey
[ I~ ] Y a r-:ll
SUUSENIULTUBEINUIN @mamuwmamhﬂimm
Inganlnginazilugaamnssulunsizounse
Lﬁuqiﬁa%uﬁml,ﬁﬂ NARUNULALAIFINITHANA

a A a £ o a a A v A o
UrNAAANNANTULNNAR I UUSU U UL N BTN
Fheluszezinanfidu nisiAusneLaznIsvuEs
linaglingaumnivies ieUsendasuyuuazaliing
4] veuilanlnenilyu deanslulawmsm 523 nsu
TUsAu 15.4 n5u Tuslu 4.4 nSu [5] wazdiAAuTy
g9 agluYiedesay 32-40 FunuIzaANAONS
WIYAulnveegaunId Jsdamaliiindedie d
<@ v Ql' 5 £ d‘

p1gn1stiusnendu lneUssuin 2-3 Ju 9
gamaiivies [1,4] dnivwunindagyilnduuenl
\Wndaan wadlen dndumdiu wasdinsadyduln
YOUYDAUNTY [6] Arumafenans 3avinlv

gnavnssuluaiSeuLazgsiavuadnlulszme
ne 1Andes1inlunisudn ldanunsandnlady
SruuInnLasmsvenenanitldendiemindss
Ronsdoudsvasifivsnvinaznisvuds 3an1sly
ms?Jmmqmnﬁu%’nmmémﬁmsﬁuwﬁam A11150%N
Tonaneds ldienduisnenmenin 38nand 35
medanm nsldussyiue vselunisiivaneds
AanaIunUsEeNAlgsINiu [6-12] endaegne wu 35
PNNMENTN YU nTldnuIiIun1sane S @ Lnuund
10 kGy 983 60 CO zteBnargnisnulad 10 Ju
flgunafitas 18-24 ssmwaiea 6] luvaziiis
N19WININ AISIRULUATLS 8 Brevibacterium
helvolum asluvgnilannsatisdaoignisivled
w1y 7 Yy [7] eghelsinny 5n1smand Tneanng
n1siuansiuya 1wy nsawuledn nsawesin

'
ada v a

[8,11] WWuisngnandenirunldlunisdneignis

a

Ausnuugnilantuunniian esaniduiside
wazdlenldanedey edralsinudisnmeldsuans
fandrredredoideonfuiatuiuazsinlv
Usavinmvesiuiaslnanas [12]
Jagtuguilaniainud uag Arilsiennny
Uaon 899991115 F9dananan1idene1nis
Sudsemunndu Fewadasiligsznounis
vanguiuiuaglinuaulafiozmansiiuuss
yialyal uenmileanildeglunsndnusvilan 7
anautAlunsdudatordunid uarlifusunse
sofuilaa wunuilanstuyaildediiu arsifuuss
fliluomsuariinuandilunisdudandogdunis
Avaeylia WU nsakanin ¥asinea wag naLy
o508 LHudu [1,8,9] ndiwesen \uarsnguihnia
woaneesed lfid luifindu fsiagn Jouiunld
Tugaamnssuemmsuinuglunisiluansiniiu
Aud [13] nifeadeiiadonldndivesonun
Uszgnaldluniswdnuenilaniiiednongnisifiv

* Corresponding author e-mail: pawinee_deetae@hotmail.com

'Food Technology Program, Mahidol University, Kanchanaburi Campus, Kanchanaburi, 71150

*Faculty of Agro-Industry, King Mongkut's Institute of Technology Ladkrabang, Bangkok, 10520


mailto:pawinee_deetae@hotmail.com

NyansnAlladnises unninetdeasiy U9 13 adu 1 unsiau - lguieu 2561 73

SN TUNNSHARULNLAADNITIEIUYDIATTL AL LA
WU 1@ tndetua dunuindiaglunisnivua
AN NvaINanet tnenistdindetiglilaiany
A lun1sTusUNR Tuvuginisldindeaylglv
Y Aayva & o o da a = | o
duugniilaileduiana danudangu wavild
= s = :j dy &
Wided [4] 9nUszasAuean1sfinwiasel Ae n1Im
IATNEATUNLNZAUTEING NAWTea LluhauAaslsa
(NAD) kay L auAIsUBLULA (NABLUE) TUNISHAR
a A A < [ a a v v
vgvilaniiegnengnsiiuine Noumgiivies lngly
WMTNATIRN DA LUUNURINOUAUDY (response
surface methodology) Na3a1nn15AnwIATINAY
Jumsiumadenifuiundnszdugnaivnssy
AsnTounIeilugsiavuindn nldunutes 7
AeInisuanuzulanliansiudeniiongnisiiud
gaungivieslinundnay

749 aunsal uaz I5N15MAaBs
1. MewSeuduusiian

Tunsdnwinsell 33msvduusniianay
AnuUasnanIsnskinveUsenaunis Feuznilan
gn3indun U (control) (baker’s percentage) RERIPY
druwan lngld wlsdmand Seway 100 1nde (wnew
naslse) Yovay 0.3 (netiviinuile) ndewa (uidou
asuewun) Sevaz 1.5 (agtmdnuila) 1o Yovay 3
(nevininudly) uazih fevay 45 (nevhuminuds) 1

AUNELLNAL AN U IEASBINEN Kitchen aid ¥
msuaunal 5w duaudule eeldsyau
ASIgeEn nlugesiindwesea sxiundlweson
PaaNSUNaALwTarauNaLdUlULE 1 W7 Wil
Ay N v A v & ' | =
Alaaniameniose duwiuung Inerse 3910
seegviavegnNnasINnlutes 4 seu Saseiuay
2 A59 wadandalmduduusnil muni1ssdy
A9 0.2 wuiluns MNTUUIEURFauaINTUTIYadly

a i ad  a Y a 2 w va
ganaainnedlnsiiaw Ynungsliatin iusnwlin
QUMD (25 +2 BermiaLiies)

2. MsANEMNSaTEILYasEsR LA aTivanzauTy
MsNARUTiEn

Tun5A NI ATV UV AT LA T
wnvaslumsndnuzvilanifiedaengmsiiu 193803
SisEnER A LU LR meUEueS (response surface
methodology) 1n 888 AL UUNITNAABILUY Box-
Behnken [14] Fail 3 frudsdu (independent variables)
fauls fio Binundwesea Binaludeunaslss way
Ginalaieumsvoiun samadulinndevasing
dminutls (baker’s percentage) Fefildlunsanun
adsiiuansly Table 1 929n5AnwvesLAaziuUs
Ifunannsnuesiu Tnefisysu upper Uimit
ifnasesavRvosusmd

Table 1. Level of examined ingredients according to Box-Behnken RSM

Coded variables**

Independent variables Code -1 0 1
Actual values
NazCOs (wt %*) A 1.50 1.75 2.00
NaCl (wt %) B 0.30 1.40 2.50
Glycerol (wt %) C 0.00 1.50 3.00

*wt is weight percentage of weight of flour

** The ranges of each key ingredients were selected based on preliminary study
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Table 2. Fresh Yellow alkaline noodle formulations used according to Box-Behnken RSM

Ingredients (Baker’s percentage (%)) [Code]

Formulas
NaCO, NaCl Glycerol
H 1.75 [0] 0.3 [-1] 3 [1]
I 1.75 [0] 0.3 [-1] 0 [-1]
J 2 [1] 1.4 0] 3 [1]
K 1.5 [-1] 0.3 [-1] 1.5 [0]
L 2 [1] 0.3 [-1] 1.5 [0]
M 1.5 [-1] 2.5 1] 1.5 [0]
N 2 [1] 1.4 0] 0 [-1]
@) 2 [1] 2.5 1] 1.5 [0]
P 1.5 [-1] 1.4 0] 0 [-1]
Q 1.75 [0] 2.5 (1] 3 [1]
R 1.5 [-1] 1.4 0] 3 [1]
S 1.75 [0] 2.511] 0 [-1]
T 1.75 [0] 1.4 0] 1.5 [0]

*There were 3 center points as formula T (15 runs, 3 replicates for each run)
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auuandsiuluidargns Uinandeuvailise
Faeluvgniianyngns lasiadedaiosnii 10 log
CFU den3usiog1e uazwuitugvinngasiiviin
wafliFeramuauniudessernainisfuing
Fsdu edlsfinugeslumandnugniianiisnatuay
daaliilongnafiuinuniidretuegeildodiey
91N Table 3 Ugvilangmsmuay azanansaliulL e
9auNNI 25+2 BIATALT L Juszezian 3 Ju
Tuvafiugniiangns O Fsfiviinalufsumivoin
Sowaz 2 lfeumanlsn Soeav25 nAlwesen Seuay
1.5 uaz vgnilangns Q Failviuulafeoy
AIsUBLUA Seuar 1.75 luisunaslsd Sovay 2.5
wazndwesea Sesaz 3 aziulilauiubs 5 u
dmsunanimsadaduarsimuatulilfuansua
Tusrsanu esnliuanisaaedlufienadendu
KaNSATIIUAT IS ETMNA LarBaduazaniinng
L3ulagInIILUATISY

Table 3. Total bacteria plate counts of different formulas during 7-day storage at 25+2°C

Total Bacteria plate count (log CFU/g)

Formulas

day 0 day 1 day 2 day 3 day 4 day 5 day 6 day 7

Control 0 1.95 4.81 6.11 7.26 >7 >7 >7
H 0 0.94 4.23 5.32 6.03 7.79 >7 >7

| 0 2.03 4.63 6.04 7.19 > 7 > 7 > 7

J 0 0.32 2.04 3.70 4.16 6.14 7.34 > 7

K 0 2.06 4.57 6.05 7.01 > 7 > 7 > 7

L 0 2.04 4.71 6.14 7.25 > 7 > 7 > 7

M 0 0.66 1.98 3.67 4.19 6.04 7.29 > 7

N 0 0.00 2.03 3.70 4.18 5.92 7.30 > 7

) 0 0.00 1.94 371 4.13 584 6.23 7.52

P 0 0.89 4.10 5.27 6.19 7.41 >7 >7

Q 0 0.00 2.02 3.64 4.20 5.86 6.25 7.19

R 0 0.97 4.10 5.14 6.18 7.40 > 7 > 7

S 0 0.00 2.09 3.71 4.14 6.05 7.24 >7

T 0 0.00 3.87 517 6.16 7.39 > 7 >7

The underlined numbers indicate the date that noodles have total bacteria counts below 6 log CFU/g
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n15a%1akUUSaaeAdiadtany e
DB UNUANNEUNUGIENIN USnauluifaumsunius
USunaunde wag USunaundleesea NUNaIaIAIAIw
Junsn-ang A1 a, AR LaZegNISAuTes
wanfnusiugvilan (4 Table 3 ngideniugavined
USnandeuunadi3evanaatiesnin 6 log CFU) Tng
THuuuinaewmendinrans-sdanasass (Quadratic
Model) lanauansna Table 4 WU LUUINADINIG
AflAAERSYaIA1ANUTUNTA-Ae A1 &, ATAIY
w3 waz ergnsnuiny den R? aglutae 0.7373-

0.9437 115U Table 5 LAAINANITNAGDUNIADA
suaamei’waawwmimmam%ﬁgﬂa%ﬁﬁyum dle
W315871AT F values ¥09uAaZLUUTIEDI WUIMA
wuaesfigninaestunnideddamieadn Snvi
ganwuina Lack-of-Fit lifidedfey wienanalaan
wuusaswdesulsTidenldfeumnzan sndu
wuusassdmuAtauLTe Ui iviiiudn aunse
Wnuuinaserinnudunsn-fng A1 a, Lage1gns
Wusnwanlglunsesunganuduiussenineduds
fifoensAne

Table 4. The predictive equation models for pH, water activity, hardness and shelf life of Fresh

yellow alkaline noodle

Dependent Predictive Models® R?
variables
10.62+0.093A-9.58x10°B+2.5x10°C+1.67x10AB-0.01 1AC-
pH ) i , 0.90
0.012BC-0.042A%-8.33x10*B?+0.012C
Ay 0.95-7.5x10A-0.012B-6.58x107°C 0.74
8120.35+20.19A-17.64B-549.41C+143.85AB+114.73AC+31.54BC+
Hardness ) ) ) 0.85
169.10A%+312.18B%+7.33C
Shelf life 4 + 0.37A+1.13B+0.25C+0.25AB+0.13A%+0.13B%+ 0.37C? 0.94

L= percentage of Na,COs; B= percentage of NaCl; C= percentage of Glycerol

dlefiansaiina ANOVA Tu Table 5 nudn
Twisunsuaiumviniuiiiinaserrnudunse-s
agflifudndey (p<0.05) vausiiluR euasusiunuay
ndweseaiinasen a,vevuenilanogedtodday
(p<0.05) warvalmiouaiuoun lodounaslse
uay NAlwesea iareengnisiuinuuesuguilan

981910 ud1A Y (p<0.05) DaudIUTuunNdweToaay
dawaroAin e siedAtyas Table 5 uaAT
Lack-of-fit veawuuSIansA1ALLTsALansTd ATy
(p<0.001) Fsvaneenuiuuusaesd lWwane a1y
oSuneAtnud fedufdiiidinnuud ey
ReululumsAngasiivsnzausiely
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Table 5. Analysis of variance (ANOVA) for the model of pH, water activity, hardness and shelf life

of Fresh yellow alkaline noodle

F value
Source!
pH aw Hardness Shelf life
Model 35.70** 38.36** 17.89% 65.25%*
A 282.83** 0.36 NS 0.18 NS 52.50**
B 3.01 NS 87.01** 0.14 NS 472.50%*
C 0.20 NS 27.71% (e 23.33%*
AB 0.05 NS 2.48x10° NS 11.67*
AC 1.92 NS 1.58x10” NS 0 NS
BC 2.56 NS 0.23 NS 0 NS
A2 2731%* 1.96x10” NS 2.69 NS
B? 0.01 NS 6.68x10” NS 2.69 NS
c? 2.06 NS 6.96x107 NS 24,23
Lack-of-Fit 0.13 NS 0.66 NS 8.02%* 0.75 NS
R-Squared 0.90 0.74 0.85 0.94
Adj R-Squared 0.88 0.72 0.80 0.93

*Significant at p<0.01, ** Significant at p<0.0001, NS = not significant
' A= percentage of Na,COs; B= percentage of NaCl; C= percentage of Glycerol

Wetiuudaewmnsadaransalaunlaly  Wedesazauslginsuaisueiunflgiiudy Figure

nsas1ansmaudd (Response surface plots) fia 1B wansliiiuandeiiiuUsuianie wag Usuna
. ' v & a ! aa 9 a P
wanslu Figure 1 Tuumaznsu (A-C) azuanslimity  ndwwesea A1 a, NHlulduUzniananas d518

fanansznuved 2 Mulsdundnwisienuanuyue?l  uidenudl ndweseaaiuisafsilagldssuy

Fanm Tuvaziidnuusi 3 avgnrmunlifidinans
Yo3grmaday serfidonunlduaninalunnas
A5l azidenunanefifiunu s edinas et
WedAny (p<0.05) 1A Figure 1A WaASlALiLINAT
audunsa-AsueIwan Sasivs nilanaiiugu

soaluAneanansruLNiulaasngny [22] dawalv
g115089A1 a, karannsaseyiulaveiuyisg (8]
. Y & 1 = PN a a
Figure 1C wanaluiiuln WealiuuSunalein e
AIsUBUALazUSUIANED 9398Lfine1gn1SIAY
Snwduusniiantaasnatniau
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Figure 1. Response surface curves for pH (A), for aw (B); and for shelf life (C) of fresh alkaline

noodles.
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Figure 2. Response surface curves of desirability test; effects of Na,COs and NaCl at fixed glycerol
of 1.52% (A) and effects of Na,CO5; and glycerol at fixed NaCl of 2.23% (B).

Table 6. Selected calculated formulations (Baker’s percentage).

Shelf life
Number NaCOs3 (%) NaCl (%) Glycerol (%) pH aw Desirability
(days)
1 2.00 2.23 2.71 10.661 0.938 6.046 1.000
2 2.00 2.50 1.52 10.665 0.941 6.001 1.000
3 1.81 2.50 2.99 10.633 0.935 6.028 1.000
4 1.97 2.33 2.73 10.658 0.937 6.111 1.000
5 1.98 2.50 0.11 10.692 0.947 6.013 1.000
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1.80 warUSinmndiwesea Jeuaz 0 wuingmsd 1 4]
Araudunsn-n1e 1ade 10.66 uay A1 a, @AY
0.94 F3lelndAsafunanIsAIuI Ao 10.68 waz
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