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Isolation of a Halotolerant Yeast and the Production of Extracellular
Protease
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A halotolerant and extracellular protease-producing yeast was isolated from fraditional Meju and identified as a strain of
Hansenular polymorpha by investigating its microbiological characteristics. The optimum pH, temperature and NaCl
concentration required for the growth of Hansenular polymorpha S-9 were found to be pH 6.0, 30T and 0.5 M,
respectively. Extracellular protease was produced maximally at 10 U mL" when Hansenular polymorpha S-9 was grown
on the medium containing 1.0% beef extract and 0.1 M NaCl for 12 hr at 30T. About 13% of the angiotensin-
converting enzyme (ACE) inhibitory activity was shown in the hydrolysates which were obtained from the digestion of
soybean protein (6 mg) for 6 hr at 30C by the crude enzyme (1 U).
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Table 1, Microbiological characteristics of the $-9 strain.

Classification Characteristics
Cell shape Spherical
Cell size 30%3.7 ym
Vegetative reproduction Budding
Ascospore 144Gy
Pseudomycelium +
Growth: 50% glucose/YEA” +
2.5 M(3.0 M) NaCl in YEPD® ()

(0.5 M NaCl optimal)
1% acetic acid -
Pigment(red-pink) -

Vitamin free medium +
Growth in media; YM*(color, ring/sedim) +(C, 1)
Malt extract
YEPD
Osmotolerant medium®
Growth temperature{ C) 20C~3¢C
(30°C oprimal)
Growth pH 3.0~75
(pH 6.0 optimal)
Resistance: Cycloheximide(100 ppm/f1000 ppm) ++
Ethanol(5%/10%) +H
Utrease activity -
Assimilation of nitrate +
TTC colorization test White

"Global “Yeast extract apar “Yeast extract peptone dextrose Yeast cxtracts malt extracts “Cream “Osmotolerant medium: veast ext. 0.3%,
Bacto-peptone 0.5%, dextrose 10%, malt ext. 0.3%, NaCl 2.0%({pH 5.0).

Table 2, Assimilation and fermentability of carbon sources by the S$-9 strain.

Carbon source Assimilation Fermentability

Glucase + +
Galactose - -
Sucrose + -
Lactose - -
Maltose - -
Raffingse - -
Soluble starch - -
Xylose - -
Ribose + -
Sarbitol + -
[nositol -

Inulin + -

Table 3. Effect of nitrogen scurces on the production of protease.

Nitrogen sources. Growth Activity (Units/mL)
Yeast extracts 2.78 -
Peprone 120 37
Urea 0.05 16
Beef extract 1.61 6.8
NaNOCs 1.35 -
KNO; 1.51 02
(NH.):804 0.73 33
(NH4)H.PO, 1.31 04
NH.CI 1.60 -
NH,NO;, 1.19 25
Gelatin 1.52 0.6
Casamino acid 1.35 L9

* Organic nitrogen sources and inorganic nitrogen sources were added to 0.5% and 0.1% in basal medium containing [% glucose and 0.1M
NaCli, respectively. Cultivation was carried out for 2d at 30,
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Figure 1. Effect of concentration of beef extract on the production

of protease. The cultivation was carried out at 30T for 2 d after

various concentration of yeast extracts were added in the basal medium.
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Figure 2. Effect of culture time on the production of protease
Cultivation was camied out in the medium comtaining 1.0% yeast
extract and 0.1 M NaCl at 30C.
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Tahle 4. Angiotensin-converting enzyme(ACE) inhibitory activity of
various hydrolysates from digestion of soybean protein by crude protease

Hydrolysates™
Control 6h 12 h 24 h
ACE
6.0 12.6 11.9 11.7

inhibitory activity{%)

* Hydrolysates were obtained from digetion of soybean protein{6 mg)
at 307 by the crude protease{1U) for indicated time.

# Hejo] 27} 5 aAzte] A%solE BalEA 9] o)
£ Aoz 4z,

s
protease 243 Helated P ARaEe B A
) o BT A $10)2] Bskshe Aol ek

ool A7E FHs B o AF FF7) ol Ea)
g, gy ERelT UF 228 5 AQNAN 2 4%
e AT9 2 Feheb) proeascd AGHEE o HLF &
BHZ mE o) Fol A4s: WA proteased AAF ]
AR Az $42% ASHeEA AFY 1EY o
W ENE U B4 4 g RolT olr} w¥I
Aol A AR A6l FEA 088 F AL soE
A2k,

[o

gAY YT TS

gl

9, dr ©

o OF
RriE

Wadadelo] T proeases FHEA Adde EEE
Al wFEZEH AEAAN Zejd WEH FRE 7HE
g2 Mt Hamserula polymorpha® 573351500t Hansenula
polymorpha $-92 30T, pH 6.0, 0.5 M NaClg& 53 YM
iAo & AFEdT o] T2 1.0% beef extract9 0.1 M
NaClE -3t Beefl extract Bi=|o] =Sl 30TE 1247
vjdsld S o 7l @ mLle 10 Ue] Eav) ARl
o8} o] AirE Protease(1UyE W5 TAE mgyo] Fr}
ata] 30T ol 4 6417 ZhEajalzl & A& AMEAA oF
13%2] angiotensin ¥ & A(ACE) As]|E4S Byt

REFERENCES

1. Kim, J. B. (1994), Enzymes and its application from
extremophile, Biotechnology News, 1, 38-46.

2. Abn, Y. S, (1990), Properties of protease producing by
the extreme halophile, Halobacterium sp., M. S. Thesis,
Dept. of Food Sicence and Technology, Chungnam
National University, Taejon.

3. Lee. ). S (1994), Enzymatic and biochemical properties
of alkaline protease produced by Halomonas sp. ESIO.
Ph.D. Dissertation, Dept. of Food Sicence and
Technology, Chungnam National University, Tagjon.

4, Kang, K. H., I. H. Bae, and C. H. Lee (1987), Studies
on extracellular protease from Saccharomycopsis lipolytica
-Conditions of Enzyme Production-, Kor. J Appl
Microbiol. Bioeng. 15(4), 279-285.

5.1ee, J. S, S, H Yi, §. I. Kwon, C. Ahn, and J. Y. Yoo
(1997), Enzyme activities and physiological functionality



162

10.

. Maruyama, S,

. Yashiro, A., S.

of yeasts from traditional Meju, Kor. J. Appl Microbiol.
biotechnol., 25(5), 448-453.

. Lee, Y. 8., T. Noguchi, and H. Naito (1983), Intestinal

absorption of calcium in rats given diet containing
casein or amino acid mixture ; the role of casein
phosphopeptide, Br. J. Nutr., 49, 67-70.
K. Nagagomi, N. Tomizuka, and H.
Suzuki (1985), Angiotensin I converting enzyme inhibitor
derived from an enzymatic hydiolysate of casein. I I .
isolation and bradykinin-potentiating activity on the wuterus
and ileum of rats, Agric. Biol Chem., 49, 1405-1410.
Oda, and M. Sugano (1985),
Hypocholesterolemic effect of soybean in rats and mice
after peptide digestion, J  MNutr, 115, 1325-1329.

. Sohn, K. H. and H. J. Lee (1988), Bitter peptide derived

from @- and A- casein digested with alkaline protease
from Bacillus subtilis, Korean J. Food Sci. Technal., 20,
659-664.

Suh, H. I, Y. S Kim, $. H. Chung, Y. S. Kim, and S.

Korean J. Biotechnol Bioeng., Vol. 16, No. 2

D. Lee (1996), Functionality and inhibitory effect of
soybean hydrolysate on angiotensin converting enzyme,
Kor. J. Food & Nutrition., 9(2), 67-175.

. Lee, I. 8., 8§ H. Yi, 8. J. Kwon, C. Ahn, and J. Y. Yoo

(1997), Isolation, identification and culteral conditions of
yeasts from traditional Meju, Kor. J Appl. Microbiol.
biotechnol., 25, 453-441.

. Hasegawa, T. (1984), Taxonony and Identification of

Microorganism, p.153-254. Hakhae Pub. Center, Tokyo.

. Kreger-van Fij. The Yeast, a taxonomic study. (3rd ed.)

Elsevier Sci., Amsterdam.

. Cushman D. W. and H. S. Cheung. (1971}, Spectrophotometic

assay and properties of the angiotensin-converting enzyme
of rabbit lung. Biochemical Pharmacology, 20, 1637-1648

. Kim, I. H, 5. H. Lee, N. M. Kim, S. Y. Choi, J. Y.

Yoo, and J. S. Lee (2000), Manufacture and Physiological
Functionality of Korean traditional Liguors by using
Dandelion (Taraxacum Platycarpum), Kor. J. Biotech.
Biceng., 28, 367-371



