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Screening of Yeast Cell Wall Lytic Enzyme Producing Microorganisms and Optimization of Enzyme
Production. Seong-Kwan Cha*, Hea-Suk Choi', Wang-June Kim, Suk-Hoo Yoon and Young-Bae Kim'. Korea
Food Research Institute, Baekhyun-dong, Bundang-ku, Songnam-si, Kyonggi-do 463-420, Korea, 'Departrment
of Food Technology. Korea University, Seoul 136-701, Korea — Thousand actinomycetes and 50 soil samples
were used for the isolation of microorganisms producing yeast cell wall lytic enzymes. Among 493 strains
producing large clear zones on autolysed washed yeast (AWY), 117 strains were selected on living yeast
cell agar plates. With the method of lytic activity, one strain (5t-1702) was selected, which was temporarily
identified as Streptomyces eurythermus. The optimal condition for enzyme production of this strain was partially
determined as follows; incubation of the strain for 3 days at 30T in the medium containing 2% freeze dried
yeast cell, 1% glucose, 1% K,HPO,, 0.01% MgSO,-7H.0O, 0.5% peptone, and 0.2% (NH,),CO; with pH 7.0.
The protoplast formation of yeast by using the enzyme produced by this strain was compared with commercial

enzymes.
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Rhodotorula glutinis ATCC 2527

Rhodosporodium toruloides ATCC 6987

Filobasidium capsuligenum KCTC 7102

Sporobolomyces salmonicolor KCTC 7113
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Double Layer Agar Plate(DLAP) w{=](1)

Upper layer . Yeast(Autolyzed-Washed-Yeast; AWY),
1.0%; K;HPO,, 1.0%; MgS0,- 7H.0,
0.01%; Agar, 2.0%; pH 7.0

Lower layer : K,HPO,, 1.0%; MgS0,-7H,0, 0.01%;
Agar, 1.0%; pH 7.0

He] AAE #eo &4 AR Yeast(Freeze-
Dried-Yeast; FDY), 2.0%; K.HPO, 1.0%; MgSU;,-
7H,0, 0.01%; Glucose, 1.0%; Peptone, 0.5%; (NH,),
COs, 0.2%; pH 7.00.2 A€ HA A& «’w}—&ﬁ}fﬂfﬂr
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Table 1. Microorganisms producing cell wall lytic enzyme
on basidiosporogenous yeast.

Primary Secondary Tertiary
screening screening screening
Range No. Range No. Range No.
of clear of of clear of of of
zone isolate Zone isolate LAX* 1solate
— 136 — 5 0~10 5
0 101 0 141 11~20 82
+ 446 + 34 21~30 20
+ + (291) “+ + 196 31~40 8
++ + (36) +++ (117  41~50 (2)
from soil (166}
Final Final Finai
No. of (493) No. of (117) No. of (2)
1solate isolate 1solate
—: No colony
0: No clear zone

+: Clear zone with diameter of 1~3 mm

+ +: Clear zone with diameter of 4~6 mm
+ 4 +: Clear zone with diameter of 27 mm
*. Lytic activity

Table 2. Cultural characteristics of the strain St-1702.
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2?5 & arabinose, galactose, xylose o] &) 8}%
U ALE n|Fo] Bol §t.1702 57} cell wall type

2] Streptomyces sp. 1% 4 F 9l2dt}. Table 39 4=

(A) Spore surface

(B) Spore chain

Fig. 1. Morphological characteristic of Streptomyces sp. St-
1702.

Agar medtum Growth* Aenal mycellium Reversed color Soluble pigment
Yeast-Malt extract + -+ Pale-Yellow Pale-Yellow None
(Jatmeal + Pale-Yellow Pale-Yellow None
Inorganic Salt-starch + + Dark-Grey Grey None
Glycerol-asparagine + 4+ + Dark-Grey Black-Green Dark-Green
Bennet's + + + Dark-Grey Black-Green Dark-Green
Tyrosine ++ + Dark-Grey Black-Green Dark-Green
Peptone-iron + + Grey Grey None
Nutrient agar ++ + Grey Dark-Green None
Czapek’s(Sucrose-Nitrate) + + White-Grey White-Grey None
Glucose-asparagine + + Grey Grey None
PDA(Potate-Dextrose Agar) + + + Grey Black None
Standard Plate Count ++ + Grey Black-Green None

*Growth: +, Poor: + -+, Moderate; + + +, Excellent
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Table 3. Comparison of physiological and biochemical cha-
racteristics of selected strain St-1702 with literature.

St eurvthermus

Test St-1702
(6)

Soluble pigment + +
Aerial mass color black black
Spore chain spiral spiral
Spore surface smooth smooth

Utilization of carbon compounds
D-Glucose + +
D-Xylose + +
[.-Arabinose + +
L-Rhamnose + —
D-Fructose + -+
D-Galactose + +
Raffinose + +
D-Mannitol + +
i-Inositol - —
Salicin — —
Sucrose + +

Urease production +

Indole production —

Nitrate production +

H,S production +

Streptomycin inhibition inhibition

Na(Cl tolerance 7%, but 10% 7%, but 10%
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Table 4. Effect of carbon sources on the enzyme production of the strain St-1702.

Lytic activity (%) on test organism

Final pH-value

Carbon source

Rh. glutinis Rhodsp. toruloides  F. capsuligenum Sp. salmonicolor of media
D-Glucose 100 89 79 100 7.0
D-Galactose 32 93 63 74 6.9
Sucrose al 100 5 75 74
Xylose 40 81 26 50 6.9
D-Raffinose 27 81 5 10 7.3
Cellobiose 47 88 5 30 6.6
Dextrin 75 81 5 8 7.1
Lactose 40 G4 16 17 6.9
a-L-Rhamnose 87 81 5 85 7.0
None 64 81 100 30 7.3

Basal medium: Yeast 2%, K;HPO; 1%, MgSO,-7H,O 0.01%, pH 7.0
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Table 5. Effect of nitrogen sources on the enzyme production of the strain St-1702.

Lytic activity (%) on test organism

Final pH-value

Nitrogen source

Rh. glutinis Rhodsp. toruloides  F. capsuligenum Sp. salmonicoloy of media
Beef-extract 98 70 40 50 79
Meat-extract 42 46 37 2 7.6
Peptone 100 160 100 50 75
Yeast-extract 93 76 10 64 7.9
Tryptone 49 7 63 72 7.7
NH:NO; 35 54 70 21 6.8
(NH4).50; 30 35 57 12 6.7
CH-.COONH, 26 79 57 25 8.8
(NH,),CO; 79 39 100 100 8.6
None 47 76 33 56 7.8

Basal medium; Yeast 2%, K;HPO, 1%, MgS0,-7H.O 0.01%, Glucose 1%, pH 7.0

Relative activity (%)

g 10 11 13

Fig. 2. Effect of initial pH-value of media on the basidiospo-
rogenous yeast cell wall lytic enzyme production.

® ©: Lytic enzyme action on Rh. glutinis.

B B; Lytic enzyme action on Rhodsp. toruloides.

- [1; Lytic enzyme action on Sp. salmoniclor.
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Table 6. Selected medium and culture condition for the pro-
duction of cell wall lytic enzyme.

Medium Yeast (FDY)* 2.0%
K:HPO, 1.0
MgS0,- 7H.0 0.01
Glucose 1.0
Peptone 0.5
(NH,),CO; 0.2

[nitial pH 70

Temperature 30C

Culture; 50 and n 250 m/ Erlenmeyer flask
Agitation; Controlled environment incubation shaker
at 110 rpm

*FDY: Freeze-Dried-Yeast
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Fig. 3. Cultivation course of lytic enzyme production of St-
1702 strain in selected medium on basidiosporogenous vea-
sts.
@®-@®; lyviic enzvme action on FRh glutints.
M-8 Lytic enzyme action on Rhodsp. toruloides.
A — A; Lytic enzyme action on F. capsuligenum.
[1—[7; Lytic enzyme action on Sp. salmoniclor.

Table 7. Comparison of protoplast yield (%) between the
selected culture broth and the commercial products.

Protoplast vield (%) on test organism

Enzyme
Rh. Rhod- F.ocap-  Sp. sal-
glut-  sp. toru-  sulig- moni-
1nis loides EVLUN color
Culture broth 46 59 100 46
Novozyme 10 9 94 15
Lycozyme 20 5 80 2
Lysozyme 41) 0 3 23
Zymolyase 20 14 80 12
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