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Isolation, Identification and Production of a Yeast Producing an Extracellular Proteinase. Chang-
Hwa Kim, Tae-Hyung Lee, Choon-Bal Yu* and Ingnyol Jin'. Department of Food Technology, Taegu University,
Kyungsan 713-714, Korea, 'Department of Microbiology, Kyungoook National University, Taegu 702-701, Ko-
rea — A yeast strain TH65 producing a high level of proteinase under alkaline condition was isolated, and
identified as Yarrowia lipolytica by morphological, physiological, and biochemical characteristics. In proteinase
productivity, glycerol and glucose among tested carbon sources were very effective, and optimum concentration
of glucose was 0.5%. Skim milk was found to be most effective nitrogen source in productivity, and its optimum
concentration was 0.6%. But, cysteine, cystine and tryptophane decreased the proteinase productivity. Yeast
extract was relatively effective at the range of 0.1~0.5%. The yeast showed maximum production of proteinase

at 18C, pH 9~11, and cultivation time of 36 hours.
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Fig. 1. Spores on mycelium (A) and liberated ascespores (B).

A. Ascospores are formed at the end of the hyphae (a) and on short side branches (b), and blastospores are arranged
in verticils on the hyphae (¢). The yeasts were cultured in YM medium for 3 days.
B. The liberated ascospores containing 1~4 asci, The veasts were cultured on V8 agar medium for 1 week.
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Table 1. Characteristics of the isolated yeast TH6S producing alkaline proteinase
Mophological characteristics

Cream-colored, moist, soft or tough, wrinkled, wavy and hilly coloneies; abundant true mycelium (1.5~2X20~30 um),
none or rarely pseudomycelium; ascospores containing 1-4 ascospores are formed at the end of hyphae or on short side
branchs; blastospores are arranged in small chains or in verticils on the hyphae; a pellicle, a suspension, and a sediment
are formed at stationary culture.

Fermentation: None

Assimilation
TH65 SL1 SLZ TH6e5  SL1 SL2

D-Galactose — W — D-Mannitol W + -+
L-Sorbose — D D Galactitol — - -
D-Ribose - D D myo-Insitol — — —
D-Xylose - - - D-Glucono-1,5-lacton + + +
L-Arabinose — — - 5-Keto-D-gluconate - — —
D-Arabinose - - — D-Gluconic acid + + ND
[.-Rhamnose — - - D-Glucuronic acid — — —
Sucrose — — - DL-Lactic acid + W D
Maltose — — — succinic acid + + +
a,a- T rehalose - - - Citric acid + W -
Cellobiose — — — Methanol — — —
Saliginn. == Ethanol + +- +
Arbutin NC NC NC Nitrate — — —
Melibiose — — - Nitrite — — —
Lactose - - — Ethylamine + + +
Raffinose — - — L-Lysine + + +
Melezitose — — — Cadaverine + + +
Inulin — — — Creatine = = -
Starch — — — Creatimine — — —
Glycerol + + + At 35 C W W W
Erythritol + +- + At 37 C - - e
Ribitol — — — At 0.01% cyclohexamide + + +
Xylitol — - — At 0.1% cyclohexamide + + +
L-Arabinitol - = — 40% D-Glucose D D D
D-Glucitol + + + 50% D-Glucose — — —
Additional Characteristics
Diazonium Blue B — — — Urease activity + + +
Starch formation - - - Gelatine hquefaction + + +
Ester production - ND ND Splitting of bovine fat + + +
Acetic acid production — ND ND RNase activity + ND ND
Citric acid production + ND ND

+: Positive; —: Negative; W: Weak; D: Positive response delayed over 7 days; NC: Not Clear, ND: Not Determined,

TH65: isolated yeast; SL1: 5. lipolvtica KCCM 12495; SL2; S lipolytica KCCM 35426,

Iyticaoll A A1® 25t ¥|2e of mannitolS A 28} (Table 2), glycerolz} glucose’} W3 $-<p&k Aus
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T AAHALA polytica SKD70012} alkaline protease(17)7} glucose &

Splo] AE 7lEwfAlel glucose WAl AE wha B 5% A HaAladE RQTths Bais) 4bolslg]
e 1% w22 H7iste] g24444-8 =403 A3 =3
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Table 2. Effect of carbon sources on the production of pro-
teinase

Carbon Specific Relative
SOUrces Activity Activity
(19%) (Unit) (%)
None 10.72 100
Glycerol 13.56 127
Fructose 12.65 118
Glucose 12.86 120

Basal medium was composed of 0.6% skim milk, 0.2% yeast
extract at pH 9. The yeasts in 50 m{ of media in a 250
m/ Erlenmeyer flask were grown at 30C for 36 hours.
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Fig. 2. Effect of glucose on the production of the proteinase.
Basal medium was composed of 0.6% skim milk and 0.2%

yeast extract at pH 9.
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Table 3. Effect of nitrogen sources on the production of

proteinase
Specific Relative
Nitrogen sources Activity Activity
(Unit) (%)
None 0.02 5
1% Skim milk 12.26 100
1% Casein 10.21 83
1% Peptone 10.51 86
1% Yeast extract 8.34 68
0.5% Urea 3.48 28
0.5% AS 0.49 4
1% Skim milk+0.5% AS 9.92 81
1% Skim milk+0.1% AS 10,34 84

Basal medium was composed of 0.5% glucose, 0.2% vyeast
extract at pH 9. The activity with skim milk was set at
100%. AS: Ammonium sulfate.
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Fig, 3. Effect of skim milk on the production of the protei-
nase.

Basal medium was composed of 0.5% glucose and (.2%
yeast extract at pH 9.
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Fig. 4. Effect of yeast extract on the production of the pro-
teinase.

Basal medium was composed of 0.6% skim milk and 0.5%
glucose at pH 9.
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Table 4. Effect of amino acids on the production of protei-
nase

. . Specific Relative
Amino acids Activit Activit

(5 mM) el : Y
(Unit) (%)
None 11.98 100
Glycine 12.99 108
Valine 15.13 126
Leucine 14.87 124
Isoleucine 14.71 123
Norvaline 9.79 82
Norleucine 14.16 118
Serine 13.16 110
Phenylalanine 11.04 92
Asparagine 13.86 116
Glutamine 14.02 117
Lysine 12.69 106
Arginine 12.03 100
Threonine 12.73 106
Cystemne 3.38 28
Cystine 1.17 10
Tyrosine 10.83 90
Tryptophane 4.93 41
Prohne 14.97 125
Glutamic acid 15.22 127
DOPA 12.73 106
Alanine 13.82 115
Histidine 12.56 105
Methionine 11.14 a3
Hydroxyproline 13.19 110
Citrulhne 9.60 80
Aspartic acid 11.84 99

Basal medium was composed of 0.6% skim milk, 0.5% glu-
cose, 0.2% veast extract (pH 9). DOPA: Dihydroxyphenyla-
lanine.

Table 5. Effect of mineral sources on the production of
proteinase

Mineral Specific Relative
SOUrces Activity Activity
(1 mM) (Unit) (%)
None 13.22 100
LaCl 12.81 97
K{l 1341 101
NaCl 12.98 08
CaCls 12.57 95
FeCl, 13.01 98
MgCl, 13.30 101
MnCl. 13.15 100
ZnCl, 13.14 99
AlCI, 13.09 99
FeCl, 13.51 102

Basal medium was composed of 0.6% skim milk, 0.5% glu-
cose, (0.29% yeast extract at pH 9.

Table 6. Effect of phosphate salts on the production of pro-
teinase

Phosphate Specific Relative
salts Activity Activity
(10 mM) (Unt) (%)

None 14.02 100
HPO; 9.38 67
NH:H.PO, 10.57 75
(NH,).HPO; 10.74 77
Ca(HPO,). 10.64 76
KH.PO, 11.50 82
K,HPO, 11.41 81
NaH.PO, 11.13 79
Na,HPO, 10.84 77

Basal medium was composed of (.6% skim mi
cose, 0.2% vyeast extract at pH 9.
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Fig. 5. Effect of initial pH on the proteinase production.
Cultivations were carried out for 36 h at 18C in the me-
dium containing 0.6% skim milk, 0.5% glucose, and 0.2%
yeast extract.

Z laked g AHrbshed wiokst Aik= o] vt
7t FFAsl= AekS ¥l ei(Table 6).
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"@"L“ pH 9~11¢] X 7}3 F3kcH(Fig. 5).
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1005 LA A]"3(15X15cm)o] 8mi¥ T3t
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okt Axp A2 9 A S-S 18CHA Hy
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Fig. 6. Effect of temperature on the proteinase production.
The veasts were cultured in 8 m/ of the media containing
0.6% skim milk, 0.5% glucose, and 0.2% yeast extract at
pH 9 for 36 h in a L-shape tube with temperature gradient
incubator.
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Fig. 7. Time course on the proteinase production,

Cultivations was carried out in 1/ of the enzyme production
medium in a 2 ! Jar-fermentor with 20C for 5 days.
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