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Production of Raw Starch Digesting Enzyme by Streptomyces sp. 4M-2

Choi, Seong-Hyun, Chan-Jo Kim*, Man-Jin Oh and Jong-Soo Lee

Department of Food Science and Technology, Chungnam National University
Daejeon 302-764, Korea

A potent actinomycetes strain was selected to digest raw starch, which was classified as a strain of
Streptomyces sp.. Its amylase production was maximized when it was grown on wheat bran extract
media added 4% of cooked corn starch and 0.16% of potassium nitrate for 6 days at 30°C and initial

pH 6.2.

£FR TN ELE Yaste v A= Aspergillus
niger (1), Aspergilius Aspergillus
cinnamomeus(3), Rhizopus oryzae(4, 5), Strepto-
coccus bovis (6), Bacillus circulans(7~9) o] %
HA glovt HigE o] &Aool ol A& o}F
1] &35t

o &

SECEE
o5

awamori(2),

2 3L
F45 A

FEel
= (10~13)
=2 =2 X‘I'F"T‘ % %‘(10)
o] A BAsEl a-amylase A4kl e
-9} Shimizu % (12)8] Thermoactinomyces vul-
garis7t A AdHE  a-amylase d A A 9 54,
Sakano 5 (13)9 Thermoactinomyces vulgaris 9|
a-amylaseol] A3k &A= z2E Ael 55 & 4 9

3}
3t

S = T

Key words: Raw starch digestion, amylase, Streptomyces
* Corresponding author

sp.

457

7k Dulaney’s ®l#] (14) & o)

W of] rxlra} EoF, o SolA
MEFE e & PYwlR (6)ol HE3s)
o] 30ColA 3 3L 2, 300X g 2087}
AR 2E4 o AR S(3)9
el o 2 A %@P%‘?P% 543 RSU(Raw
Starch Saccharifying Unit) 2 Yela 2 #+3&5
AAstodel, =3 Shirling 5(15), # (16), A
S A7) el F3fe] AATF ek, e

Z EAg AEstn NaCl# Strepto-

(<

<
<

J

47 ) el

mycin 5o g WA AFHL Benneto] ZA o oA
A ehz] (14)ol) o] &L "7—} AHE=E H7sle] 2
<+ Wez HEZ ¥ Bergey's manual of deter-
minative bacteriology (18)2} The Actmomycetes
(19) 9 ISP strain key(20) 5ol ulel A3},

FoMM =A

HYX] . Yeast extract-malt extract =] (15), PY
iz} (6), Glucose bouillon ¥1%] (14), =718 104}
9] =5 7hF drl ez 9} o] 9 1°°“ﬂlﬁﬂ7q

 5CAl 57k FHAIA of=hgl 2]
1] o U7)E 10gell 8mie] &2 73 ¥ ]?““?‘]C’ﬂ
AZHFE HEste] 30CANA 447 A= % A&k
wlek (90 osci, /min, ; stroke 3cm)3t & AWE =



458 Kor. J. Appl. Microbiol. Bioeng.

Table 1. Cultural characteristics of the isolated strain,

Medium Growth* Aerial mycelium color Reverse side color

Yeast extract-malt extract agar E Grey Dark brown
Oatmeal agar M Greyish white pale yellow
Inorganic salt-starch agar E Grey Dark brown
Glycerol-asparagine agar G Greyish white Pale yellow
Tyrosine agar G Grey Dark brown
Peptone-yeast extract-iron agar G Grey Yeliow
Melanine formation medium G Greyish white Brown
Sucrose-nitrate agar G Greyish white Brown
Glucose-asparagine agar P Grey Grey
Peptone-beef extract agat G Greyish white Brown
Starch agar M Grey Brown
Glucose-yeast extract beef-peptone agar E Pale brown Brown

*Growth: E: excellent, G: good, M: moderate, P: poor
The strain was cultured in various kind of media at 28 °C for 14 days.
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Table 2. Physiological characteristics of the isolated

strain.

Factor

Characteristics

Starch hydrolysis
Casein hydrolysis
Gelatin hydolysis
Indole production
H,S production
Catalase production
Optimum pH
Optimum temperature
Na(l tolerance

Positive

Positive

Positive
Negative
Positive

Positive

7.0

30°C

= 8%, but < 16%

Melanine pigment
Tyrosine agar

Positive or Negative

Dark brown(Positive)

Peptone-yeast extract-iron agar Yellow(Negative)

Melanine formation medium Brown(Positive)
Antibiotics Growth*
Penicillin G (200 ug/m)) ++
Cephalexin (200ug/m/) + +
Cefazolin (200 ug/ml) + +
Streptomycin (30 g/ ml) +

" (50 ug/ml) -
Kanamycin  (10ug/ml) +

" (30 g/ m)) -

None ++

Carbon compound Growth*
D-Glucose + +
D-Xylose +
L-Arabinose o+
Sucrose ++
i-Inositol -
Mannitol + 4+
D-Fructose ++
L-Rhamnose ~
Raffinose ~
Cellulose +
No carbon

* 4+ +:Good +: Moderate t: Doubtful - : Negative
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Fig. 2. Effect of medium on the production of raw

starch saccharifying enzyme by Streptomyces sp. 4M-2.

: Yeast extract-malt extract medium

: PY medium

: Glucose bouillon medium

: Wheat bran medium (added 10 fold water)

: Wheat bran extracts (extracted for 5 days at 5°C
after adding 10 fold water)

F : Wheat bran (solid)

RSU*: Raw Starch Saccharifying Unit
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Fig. 3. Effect of pH of the wheat bran extracts on.the
production.of raw starch saccharifying enzyme.
(The basal medium was wheat bran extracts)
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Raw starch saccharifying enzyme activity
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Fig. 4. Effect of temperature on.the production of raw
starch saccharifying enzyme.
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Raw starch saccharifying enzyme activity
(RSU/m! culture broth)
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Fig. 5. Effect of carbon. sources on.the production. of
raw starch saccharifying enzyme.

A: cooked corn starch* F : glucose K : mannose
B :raw corn starch G : sucrose L :fructose
C:cooked potatostarch* H:maltose = M: mannitol
D:raw potato starch I :raffinose N :sorbitol

E : soluble starch ] :xylose O : trehalose

*. corn & potato starch were cooked at 15 lbs for 15 min.
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-o—o-: cooked corn starch
-w—=a-: cooked potato starch
-+—a-: maltose
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Fig. 6. Effect of concentration of carbon source on.the
production of raw starch saccharifying enzyme.
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Fig. 7. Effect of nitrogen.source on.the production. of
raw starch saccharifying enzyme.

A:Urea F :NaNOj K : NH4NO;3

B : Peptone G: KN03 L: (NH4)H2PO4
C: Yeast ext. H:NaNO, M:NH,CO;3

D: Beef ext. I :(NH2S04

E : Asparagine J :NH4C1
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Raw starch saccharifying enzyme activity
(RSU/m! culture broth)
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Fig. 8. Effect of concentration of potassium nitrate on
the production of raw starch saccharifying enzyme.

Table 3. Effect of metal ion on the production of raw
starch saccharifying enzyme.

Raw starch saccharifying enzyme activity

Metal ion (RSU/m/ culture broth)

KCl 8.0
NaCl 22.9
CoCl, 13
MgCl, 28.4
CaCl, 12.7
SnCl, 12.7
HgCl, 0
FeCls 10.4
control 28

The concentration of metal ion in the enzyme production
medium was 1 mM.
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Fig. 9. Effect of culture period on the production of raw
starch saccharifying enzyme.
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