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Abstract

The strain of Nuruk yeat No. 15 (NY-15) which ferments lactose in milk was isolated from
Nuruk and identified as Saccharomyces marxianus according to the API 20C profile index. The lac-
tose hydrolysing ability of NY-15 was similar to that Saccharomyces fragilis ATCC 8583 which has
B-galactosidase activity. Its optimum growth temperature, pH and time for the production of max-
imum enzyme activity showed 28 °C, 4.5 and 28hr, respectively. Galactose as well as sucrose as
carbon sources, and urea as nitrogen source increased the production of enzyme. In order to test
the production of alcohol, NY-15 was inoculated in whey medium and whey medium added with
sugar. In the former, NY-15 produced 2% alcohol and in the latter, it showed 12% alcohol produc-
tion. The optimal medium pH for lactose hydrolysis of NY-15 is 4.5, whereas that of Sac

charomyces fragilis ATCC 8583 is 3.5
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Fig. 1. Lactose-consuming test during the growth of 3
different yeasts at 28°C in whey medium
NY-4, (@--@); NY-15, (@—®); S. fagilis (O—O).
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Table 2. Effect of carbon source on the #-galactosidase
production from NY-15

Carbon source Relative octivity (%)

Control 100
Glucose 26
Galactose 174
Fructose 34
Sucrose 120
Mannose 14

Table 3. Effect of nitrogen source on the 8-galactosidase
production from NY-15

Nitrogen source Relative activity (%)

Control 100
NH,CI 121
{(NH4),SO4 92
{NH),PO, 107
(NH,),CO4 207
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Fig. 4. Alcohol yields obtained through fermentation of
whey permeate by S. fragis and NY-15. (—<7) $
troghs . whey permeate; (O—O) NY-15, whey per-
meate; (@—@) NY-15, contained 20%(w/v) glucose;
(M) NY-15, contained 20%(w/v) lactose; ()
NY-15, contained 20% (w/v) sucrose
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ML w3, S, fragilis = pH3. 5004 ool A



2 o

5o 2 8E R Faled CO, %] sl T
FE EEsidch, 223 FF9 AT de
B-galactosidase X84 N0 g sl AAAMAE Y3
2|A wfjokz7ol el =A% Azl 28CollAl vl e
7% AR 44 pH4.5-5.0, 2847l
A& el Blage 2xE  galactose o
sucrose 5, A4Uo 2= urea & AHEHE = F4
Aitere] Frlslgict, Bl 59 v LAFE 2
A7l A Aol AEsled Y2 AaEks AR
& A3 FHol v FEHE o] & Aol Ad U
2F AAlgheke] 295 Axold]l, Al 20% (w/v)<
% Aol oA g gadake]l 12%2 FUHEIA
o, 7o 2y Held 3o £ AgdA vlaie.
2 A3 S fragilis ATCC 8583 9] #+ a5zt
dz-g AAFE i FAsht fddaele] A% pH
7} 5 yeast &= 4590 vlalA S fragilis & 3.5°]

ol
A

Zabel o

A
o

1. Iwasawa, S., Ueda, M., Miyata, N., Hirota, t. and
Ahiko, K. . Identification and fermentation charac-
ter of kefir yeast., Agric. Biol. Chem., 46,2631 (1982)

2, Tales, FFF. Young, CK. and Stull, JW. A
method for rapid determination of lactose., J. Datry

. Benson, H.].: Microbiological

133

Sct., 61, 506(1978)

applications . A
laboratory manual in general microbiology, 4thed,,
Wm. C. Brown publishers dubuque, lowa, p.135
(1985)

. Craven, G.R., Steers, E. and Anfinsen, C.B. ! Purifi-

cation compostition, and molecular weight of the
fS-galactosidase of E. coli K-12., J. Biol. Chem., 280,
2468(1964)

. Sidney, W.: Official method of analysis., 14th ed.,

A.0.A.C., Washington, D.C., p.220(1984)

. Lowry, O.H., Resovroygh, N.Z., Farr, AL. and

Randall, R.J.: Protein measurement with the folin
phenol reagent., J. Biol. Chem., 193, 265(1951)

7. REHER | Mo oERE:, SRS, 45(1973)

10.

11.

12,

. Kennedy, J.P. : Utilization of whey., Cultured Dairy

Product J., 5, 13(1985)

. Mehaia, M.A., Cheryan, M. and Argondelis, C.J. :

Conversion of whey permeate to ethanol., Cultured
Dairy Product J., 2, 9(1985)

Kosikowski, F.V. and Wzorek, W.. Whey wine
from concentrates of reconstituted acid whey pow-
der., /. Dairy Sci., 60, 1982(1979)

Wang, C.]., Jayanata, Y. and Bajpai, R.K. . Effect
of multiple substrates in ethanol fermentation from
cheese whey., J. Ferment. Technol., 65, 249(1987)
O’leary, V.S, Sutton, C., Bencivengo, M., Sullivan,
B. and Holsinger, V.H. : Influence of lactose hydrol-
ysis and solids concentration on alcohol production
by yeast in acid whey ultrafiltrate., Biotechnology
and Bioengineering, XIX, 1689 (1977)

(19894 118 7 AH4)



