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ABSTRACT

Temperature control by computer program which was designed to control the relay with water pumping

comparing with no water pumping, (av. 37.05 = 0.35°C and 36.98 = 0.25°C) was better than thermostat control

(35.09 = 0.6°C) when set at 37°C. It gave more accurate and reliable control system. The hydrolysis of lactose

by beta-galactosidase showed that the specific activities of varied enzyme concentrations (0.002, 0.006 and

0.010 mg/ml) at 37°C pH 6.8 were not significantly different. Specific activily of enzyme was higher at 135

min (28.92 umol/min/mg protein) than at 340 min (17.37 umol/min/mg protein) hydrolysis.

Organoleptic tests of fermented whey resulted that the taste panelists preferred products with total solid

contents of 15% and 20% to 10% (p > 0.05). Moreover, the taste panel preferred the hydrolyzed fermented

whey to the unhydrolyzed sample.

Key words | fermented whey, beta-galactosidase, hydrolyzed lactose.
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Figure 1

Designed circuit. Where, I = current in the circuit, Iz = base current, I~ = collector current

Ig = emitter current, opto = opto isolator, R = resistor, T, = transister and D = diode.
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Figure 3  Diagram of program for temperature controlling.
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Vv [}
voahdoulimIndifos 37°9 wn (afe 37.05%)
= = a o a
imsudounasvesganginn 9 8 un leed

v 4 v v
waosvosmsilaouutaaluify 0.7° e l9tluih

v v
olunmsmyudown  Sgungiilasmaniy
36.98°% lifisovveamsndounlasqungdinag
a o a ° d. 3 o
WdgvoIQuuiineo.s° s luvasins 14imes Ty
auanaruauiinundoveniuilu 35.09°% Hanw
endeetiouniimisidneuiunes  Aefifduvea
gaunpiidlu 1.2°9 uaziimsfaounaswesgumgi
NN 20 WA MintuRugungi lasl¥nouRunes s
lianugndewaziniudind ianuiedie aussouy
a'a o -~ (1 J 3/ o <
NALazIAMNEAMEUNIINT 1T INeS Iuauanda
mnwﬁums“l‘ffﬂmgmgmngﬁmmmsﬁmumm
oulad Peterson et al. (1989) wuiinisle
v

AouRImDImUugungiisnhieu Iigamgd

' ~ ) 4
qan 37°% e 0.5%% Fam Iimsidenanin

g Y Y ' v e
vouou lmifldegiieoniimsaiugudumes Ty

& e a ' ° < ° & o Y
AUANTITQUUYNGINTY 37% T4 2°% Favld
oulnlideuanmazgadvl fasemnnh

2. woms lalaslasudnInalung
2.1 wavesnnudutuveueuluiiae

specific activity
nmsnaasdlasidionlsidainminin
Tanaindudusie 9 fu lelasladudning
Tundibunm 135 Wil wulueanututuvos
o lasliftyauon 2, 6 uaz 10 lulasnsu/a.
awfveams o Tas ladiituauon 2 x 105,
59 x 10 uaz 9.9 x 10 nfuvewdnIneamud
Tuhmesdrdutumslalaslads 340 uaii iile
IFanutuduveseuladiazudn Inalundimfy
fip NN 12 x 105, 3.6 x 105 1oz 6.1 x 105

o =] a 'Y g o0
ﬂiﬂﬂl'ﬂ\umﬂi‘l’lﬁ/u'lﬂ UARIYANULIINAININ 135

Y 1%
=<2 o o

a o A o a Y
i sstiomiesnnmudanInafignadisduiuds
Ugnsoweouland
(HBMUIUMIAT specific activity VOUOU
Tassinnarlumsle lasladimortu wohanudy
¥ Vo g ¥t . L
Fuvououlailuivil¥er specific activity uan
aufuneada  esnnlulgaseniidsunves
< a v ' a P = a o
uanInaSudusguiniiuwaiion)Souifsusy
a ' o 4
Ysmavououlel (Table 1) agalsiay iile
Anndalisoveaeuliivruaade g fu (120,

240 uar 360 WIN) WUNENHWUZVDING



9. nuasenans (v, 1 29 auh 4

g T3 ladvoaueu laalidulUya 1 Michalis-Menten
Plot Tuszuzusnuazazaos q WUy sigmoidal
ito'le Tas laganuiiu (240 uag 360 UT#) (Figure 5)
22 waveanududusuduvedn
Tnalundaen specific activity 9INHANIINAABI
TugveathminvesudanasignleTaslad'ly
oyt us uduve i Tnduaznadiaiu
gateradlu Table 2
pzifudnmtuduideafuiie
TaTasladuinin udninagnlelasladidun

467

2 . 4 v
Juuasasinsldsunilavanaslasdunanin
Awsuvoansmanas Tasmmizinnududug
P4 o o ' ¥ P ¥ )
Ju  oamsnasunlasneuvinsnuazusynd
o - ' o A o~
gasimaasuntasluria 0-120 N Wokigu
Yy ¥ a9 d o

nsIdveIaNMdutuiSuduveuanInany
A5 210151V VUBA Line Weaver-Burk
Plot dnads Figure 6

9N Figure 6 WU Km 1Az Vmax

é o J =)
anas uiolelasladuruiu (240 uaz 360UIN)
A < s ¥ ¢ o
iesnnnudnInai ldnnislalas laguaning

Table 1  Specific activity at different enzyme concentrations and times. Time Specific Activity (mole
lectose/min/mg. protein) (min) enzyme conc. (g/ml)
Time Specific activity (umole lectose/min/mg protein)
(min) enzyme conc. (g/ml)
2 6 10
135 29.479a 28.4182 28.8572
340 16.9152 17.4382 17.7572

a Values with similar letters are not significantly different at p<0.05.
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Table 2  Weight of hydrolysed lactose at different initial lactose concentrations and times.
Time Wt. of hydrolysed lactose (g)
(min) Initial lactose concentration(%)
2.7200 5.4440 7.0320 10.0140 14.5310
0 0.0000 0.0000 0.0000 0.0000 0.0000
120 0.8946 1.6400 1.9921 2.2110 2.2721
240 1.2178 2.6354 3.2644 3.5730 3.7601
360 1.3076 3.1744 3.9604 4.3278 4.5761
TIME (MIN)
1400 .
] 0-120 min
4 120-240 mi%°"
® 240-360 min +
300+
200{
= 1sish
0.40
-SDl
Figure 6  Line Weaver-Burk plot of galactosidase at different times.
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