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Study on Brewing of Sweet Potato Starch
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(Dept. of Agri. Chem., Col. of Agri.,, Kyung-Pcok Natl. Univ.)

ABSTRACT

We have been studied on brewing sweet potato starch.

We obtained the results as follows;

1) 5 strains, T-T-2, T-T-4, T-K-2, T-T-18, T-T-1, were the most available in view of
fermentative power by capacity of CO,.

2) 5 strains, T-T-4, T-T-2, T-T-1, T-T-3, T-K-2, produced capacity of alcohol more than
5.78%.

3) 6 strains, T-T-2, T-K-2, T-T-4, T-S-2, T-I-3, T-I-1, are available not only taste and
flavour, but productive power of alcohol in sweet potato starch.

4) The form of 6 strains are long oval and round and most of them are similar to the other
yeast in size.

5) In giant colony the color was cream color and cream buff, and T-K-2 was formed by 15
% 12mm on diameter and by 3.5mm on high.

6) Optimum temperature of most of all strains is 25~30°C but T-K-4 is 28~30°C.

7) Optimum pH is 3.4~4.6.

8) T-S-2 was died off at 65°C, the other strains died 60°C.

9) Making Bun-kok with non-heated wheat bfan. a-amylase was more increased by 4.5~13. 5mg
of glucose in reaction solution and S-amylase more 1,6~3.4ml of N/10-KMnO, Solution than
Bun-kok with heated wheat bran.

10) It seems that mycellium grows better than original in substance containing 0.4~1.2%
of HCI.

11) Making Bun-kok to add 0.8% of HCI, a-amylase was increased 9.93~20. 7mg of glucose
and B-amylase was increased 2.6~4.3ml of N/10-KMnO, solation to reaction solution.

12) 1.2%-HC], or higher concentration, acts as inhibitor, in the meanwhile the concentration
between 0.4~0.8% of HC] acts as activator.

13) We must make Bun-kok for 42 hours, at 28~30°C.

14) After we made Bun-kok using S-O-T and R-J-] one by one, Bun-kok which mix each
other in equal quantity is increased more than original on enzyme activity.

15) Oxidation is the best way of refining sweet potato starch in N/10-phosphate buffer
solution (pH 7.5).

16) When we prepared sweet potato starch, first pH was 3.0.
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Table 1. Collection of Yeasts source in Korea.

: Origin and I Yeast | No. of | No. of
Strain sampling | source [samples | strains
Y-T- Taegu Yak-Joo 3 5
T-T- Taegu Tak-Joo 7 28
T-M- Masan Tak-Joo 1 2
Y-P- Pusan Yak-Joo 2 3
T-P- Pusan Tak-Joo 2 3
T-J- Junju Tak-Joo 1 1
T-K- Kwangju Tak-Joo 1 3
Y-D- Daejun Yak-Joo 1 1
T-D~ Daejun Tak-Joo 1 2
T-S-  Seoul Tak-Joo 1 2
T-I- Inchuan Tak-Joo 1 3
T-H- Wool-neung Tak-Joo 1 3
. Istand -

| 6Samples;
. of Yak-
8 cities and Yak-Joo Jooand | 56
Total s d i i
1 island 16 sam-  Strains
Tak- Joo 1
i ples of
| Tak-Joo !

Table 2. Name of selected Strains from Makkulli
and Yak-Joo in different cities.

Name of strains i Origin Source
Y-T-1 Taegu Yak-Joo
Y-T-2 Taegu Yak-Joo
Y-T-3 Taegu Yak-Joo
Y-T-4 Taegu Yak-Joo
Y-T-5 Taegu Yak-Joo
T-T-1 Taegu Tak-Joo
T-T-2 Taegu Tak-Joo
T-T-3 Taegu Tak-Joo
T-T-4 Taegu Tak-Joo
T-T-5 Taegu Tak-Joo
T-T-6 Taegu Tak-Joo
T-T-7~28 Taegu Tak-Joo
T-M-1 Masan Tak-Joo
T-M-2 Masan Tak-Joo
Y-P-1 Pusan Yak-Joo
Y-P-2 Pusan Yak-Joo
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Y-P-3 Pusan Yak-Joo
T-P-1 Pusan Tak-Joo
T-P-2 Pusan Tak-Joo
T-P-3 Pusan Tak-Joo
T-J-1 Junju Tak-Joo
T-K-1 Kwangju Tak-Joo
T-K-2 Kwangju Tak-Joo
T-K-3 Kwangju Tak-Joo
Y-D-1 Daejun Yak-Joo
T-D-1 Daejun Tak-Joo
T-D-2 Daejun Tak-Joo
T-8-1 Seoul Tak-Joo
T-S-2 Seoul Tak-Joo
T-1-1 Inchun Tak-Joo
T-1-2 Inchun Tak-Joo
T-1-3 Inchun Tak-Joo
T-H-1 Wool-neung Island  Tak-Joo
T-H-2 Wool-neung Island  Tak-Joo
T-H-3 Wool-neung Island  Tak-Joo
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HEdel A4 YA FATHEAE 9]
ste] Ar1e] 2033 =S malt extract Fiis
(Bilg. 14°, pH 4.8) 300m/e] zte] 2 14

FolE 1L,000# 245t 2 sl Iml B A
—5—’6}-0% 28~30°C 9 964 7+
WEAA HEY 50ml E FF3}ed aleohol per-
centage & T3},

¢ A3 2] g alcohol A% whg
=3 2 A I o] AEAYw = ZFe}

A afde] e A2 & 22 G244
Fgehests 97 e A9y ek Table 33
o) 4wy 25g, TFet WL Bg & Tl
= 7hted A W B R E2)
g% ¥4 20 7% 7—}7’* ] oF gt
me-E A 7hsted Kok 100m?
Fed Abel pHE 2477
conc. HC] 0.06ml ¥ Pz Ale] pHE 2
Aole] 2lglem 25°C 2 }e] 2L 26~28°
4] 48417 W A7 F Table 391 2¢k3}

a3l Arl S She] Abde] o8 9647 wE A

incubator of A

mln
o
'
e

.—.7
O

—m\ﬁ'o
=4

[(Vol. 9, No. 3

Table 3. Combination of Materials.
First | Second
Materials prepare | prepare Remarks
Wheat flour 25g 75g
Sweet potato starch 5g 75g
Enzyme source 2g 6g
Water 100m!{ 300m?
Well-bred yeast 3ml First temp. 25°C
Conc. HCI 0.C5m!? 0.15 First pH 2.4
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Table 4. Collection of Mold source in Korea.
S ‘
.. Ut No. of
Origin |Mold sourcei No. of sample strain
Taegu Wheat bran 1 1
Taegu Nuluk 1 3
Seoul Wheat bran 1 1
Seoul Nuluk 1 3
Daejun Wheat bran 1 2
Daejun Nuluk 1 1
Kwangju Wheat bran 1 1
Kwangju Nuluk 1 1
Pusan Wheat bran 1 1
Pusan Nuluk 1 1
o | i 5 samples of
Nuluk and
5 cities wheat bran and ' 5 i

R 10 samples of
wheat bran Nulak ‘

Mold | Wheat bran. ]
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Table 5. List of the isolated Molds from Wheat
bran and Nuluk.

Nuluk

sourc e

A-O- H(A spergillus oryzae)

é\z‘ihvoj;'eg‘gillzts A-O-M(Aspergillus oryzae)
oryzae sp.) A-K-X(Aspergillus kawachii)

A-K-TI ” sp.)
E’E}{;zlopus { R~J-T(Rhizopus japonicus
Japonicus sp.) sp.)

M- 1 (Mucor sp.)

A-N- . . .
(Asﬁelgillus A-N-T(Apergillus niger sp.)
niger sp.) S-O-I(Rhizopus japonicus sp.)
S-0-1¢( ’” 8)
Table 6. Combination of Materials in Enzyme
source.
Wheat bran 5% sucrose solutlon
140g 70m!
gz Aas| g HClY w7 548
Aol wvlz e 43S 4 95t 5%-sucrosed
%ol HCl ¢ tebe] Table 73 28 47
}
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5%*sucrose £N g Jl5le] FATF
2 zzh ASete BRETTe e 4L 27
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o7 EYssE Yo}

Table 7. Combination of Materials in Enzyme

source.
o0 gy Se o &g SuTE
7] (77— [y Dy L A -t ycn.—..
Wheat |SE[CCEISCECCEISTE|ISTE ECE
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Table 8. Combination of Mixture from two Strain Kop
Sample name { S-0, A-K S-0, R-J ‘S—O, A-O A—O, R-J 'A—O, A-K } R-J, A-K
I
Mixture of different S-0-1 S-0-1 S-0-11 A-0-1 A-O-T R-J-1
strain Koji A-K-1 R-J-1 A-O-11 R-J-[ A-K-T A-K-T1
EadzA % bgd & At ol 1% 2 Ade] ] A 4e F3A e UE(g
NaCl solution 50mZ 4 »}8te] 3 mubste] 3k o T;L%)g} 3ol (A dFE)e A4
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I e Dy
ek 23t AEE 4 dAE A9 2d F
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A 247 AFAA FaB s} 5mld S &5
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= 4 sRete] wbE g FAAY 2 12~165 4
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Combination of Materials in Refining Process.

— Component

N/10 phosphate
buffer solution

0.04% Ca(ClO},

i

i
. 0.5% H,0, solution Sweet potato starch

Name of refined ar'gt;jé\\ PH 7.5 solution

Sweet potato starch “A” 2,500ml 750g
Sweet potarch “B” 2,500m! 750g
Sweet potato starch “C” 2, 500m! 750g

aiy

absorbent
cotton

N/10 - phosphate
-buffer solution.

sweet potatoes

- E solution
Cn
P —f
4 | rsiereh
4

Fig. 1. Fermenter

T-T-4, T-X-2 FF& 5
R I T S RS
g on 25°C2 5%

Table 105} 7o)
A 249 FuE
Yoz 29 F 2AYE

44

7 g E Agkcl. BAY o 27L& Ay
o F4F Aetx Gz AgTE
Table 11e] 2ol&] ArE 27 4314

lactic-acid 24 2] pH 3.0 0.2 A A
223 2] AgE FYch. 292 FEe T-
T-4 FFEH PPt

Table 10. Mash bill of Tak-Joo
| | |
. Preparation ‘i Sample “A” Sample “B” Sample “C” ‘ Sample “D” ‘ Sample “E” {Remarks
Materials ' First lSecond‘ First ?Second First iSecondE First iSecond\ First ESecond
i i 1
Sweet potato starch 2i0g 4 OOg‘ ! i
“‘A.’J - 7i ‘ \i
S\\;%a;c potato starch i 300g: 400g i i |
i 1
Sw;%e;c potato starch ! 200g] 400 gf l :
.. : | |
Non-refining sweet ; i [
potato starch ‘] ‘ \ ‘ OOOg 4005
Wheat flour | 200g 400g 200g 400g 200y 400 200g) 400g  400g, 800g
Enzyme source 12g| 24g, 12gi 24g' 12g S4g 12g 24g, 12¢g 24gj
‘ | ! :
Starter . 40ml, ‘ 40ml, ! 40ml | 40ml 40ml‘ Firet temp
Cone. HCI : 0.4ml; 0. Sml& g 4ml3\ 0.8mi!| 0.4ml] ©. 8:11[1 0.4m! 0.8ml 0.4m!} 0. 8m/25°C First
Wat | 800] 1,600 800, 1,600  800| 1,600 800 1,600 soo; 1600/’H 2.5
ater : m!| m/, mli Z ml m!i mll i m/| ml‘
ZA%9 S AAFI A3te] Table 128 2 B2 A+ @ AL AF, Bazumz Ay
o] dBZ vl ZEHT AEY A4 A £ T AL BT, Cd=vz AglS g3 A
FARA (5295 : 58 1782, 4759 65 € CF, Dlzrlz A€ 3% A¢ DFel
H)e] g3 viEd g 249 JdzuE Az hErh &unbF 29 EAG S Bﬂﬁl{_“% At
drt. FA49 JdzeE4 Table 133 2 d % 597 ¢a2AA A4t
Z7 web A9 & Ferseh AR F] UG AL EAL Aol 2R

Fre T-T-4 352 $4A37 04, Adz

#H; Beckman pH meter 2 &4 slgiv}.
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\ Preparation | )

Test

f
|

Sample “A” } Sample “B” ‘ Sample “C” ‘ Sample “D”

S r Sample “E” }Remarks
Materials ‘ First Second‘ First ‘Secondw First Second‘ First |Second| First "Secondj
szi%ff potato starch 150g SOOg: / [ “ }
SVY‘%GE potato starch 150g‘ BOOgJ | : !
: | |
e i ! i
Sw“ece”t potato starch : l 150¢  300g
Non-refining sweet | !
potato starch : 150g, 300g
Wheat flour 150g 300g 150g 300g 150g 300g 150g  300g 300g  600g
Enzyme source 9g 18g 9g| 18g 9g 18g 9g; 18g 9¢g 18¢g
Starter 30m! | 30m/ 30ml. 30m/l. 30m/
Lactic acid 5ml i 5m/ 5mi ‘ 5ml‘ 5ml First pH
600 1,200 600 1,200 600 1,200 600, 1,200 600 1,200 o:OFirst
Water | temp.
m/, m/ ml m/ mi m/ m/ mi ml ml ooy
Table 12, Combination of Materials in artificial Rice.
) . Powder of Sweet potato Sweet potato Sweet potato
Material ‘ Flour ! Indian corn | starch “A” stach “B” stach “C”
Artificial rice “A” 40%; 6025
Artificial rice “B” 40% 602
Atificial rice “C” 40% 602
Artificial rice “D” 409 60%
Table 13. Combination of Materials on Prepartion, artificial Rice.
N\\\ Preparation Sample “A” ‘ Sample “B” ‘ Sample “C” Sample “D”
T — - — Remarks
i :
Materials .| Ist | 2ad | 1st | 2nd [ Ist | 2nd | st | 2nd |
Artificial rice “A” 300g 600g
Artificial rice “B” 300g 600g
Artificial rice *C” 300g 600g
Artificial rice “D” 300g 600g
Enzyme source og 18¢ 9g 18g %g 18g % 18g
Starter 50m! 50m/ 50m/ 50m/
Lactic acid 10m! 10m/ 10m/ 10m/ 1st pH=3.0
Water 600m/ 1,200m/ 600m/ 1,200ml 600m/ 1,200ml 600m! 1,200m ] Ist temp.==25°C

Acidity; N/10-NaOH= f1Ez 5t acetic-
acid ¢ ofo = ZA5}9ir].

Ethyl.alcohol; 4%
2 &7 ¢ Gay-Lussac ¥

Aste] BA e
Reducing sugar; Bertrand +] ®le] ¢}
Total sugar; N/10-HCl 2 2-%-8)5le] Ber-

trand ) 4 2 2 3o}

S g3t FAA

SR EAHAR B

pon



19713

Sept., Chung & Yu: Study on Brewing Sweet Potato Starch 111
SR 3 ¥ jz TEEE 4T ARHE 2()::#2;%
Adbste] A82 Q8 93 4F gA5E 4
48 L AFegAAA PP 2uY 48 zyue @3, giant colony B3, HHow,
A AA o] Lo 3 4. AR exE, 34 pH 54 24 #29 2
RS GhEAS A A4 ¥, mAqa e sole 2.
Table 14. Milli-litre of CO, gas.
W; [
i 18 20 22 24‘ 26 28[ 30 32| 34 36l 38 40‘ 42 44' 46 48
Strains |
Y-T-1 0.2 0.7 1.9 2.2 41 59 7.7 9.8 10
Y-T-3 0.1 0.5 2.2 4.8 7.8 89 10
T-T-2 0.1 0.5 2.5 4.5 87 10
T-T-4 0.3 3.8 6.7 9.4 10
T-T-18 1.2 2.5 55 9.3 10
T-T-37 0.5 1.1 4.5 8.5 10
T-T-37 0.5 1.7 2.7 3.5 5.5 7.4 9.6 10
T-T-40 1.5 2.9 4.0 57 85 10
T-M-1 0.8 2.7 5.6 84 9.9 10
T-M-2 0.1 0.4 2.5 6.0 85 10
T-P-1 0.3 0.9 2.7 50 7.5 10
T-J-1 0.7 2.6 5.3 7.7 8.9 10
T-K-2 0.1 0.5 2.0 5 7.6 10
Y-D-1 0.1 1.5 4 6.2 88 10
Y-D-2 0.1 1.2 6.2 9.6 10
T-8-1 1.8 3.3 8.7 10
T-5-2 1.0 8.2 6.5 9.4 10
T-I-1 0.1 0.5 2.7 5.6 8.8 10
T-1-3 0.2 1.9 45 7.2 10
T-H-2 0.1 0.5 2.8 5.4 9.3 10
Malt extract 2 EE=2 3 20059 & =2, Y-D-12 2247t CO, gas = k2 5} ed
58 43L& 28~30°C incubator fel4 247 1247w CO. gas 10m/ 2 w4 3ch. 2wk
st} 243 A Table 14 9 ). of T-T-40, T-M-1, T-D-28] & FHEL
T-T-29 T-T-4+= A EF 184 745 0.1m! 3847k, 3442k, 304 Zke] CO, gasE wlg st
0.3mze}] CO, gas & ¥4t oA T-T-4%&  23d d42 debile] 10ml CO, gas wy <&
26417k, T-T-2% 284 7ke] CO: o] 10ml % = el 2oiA B2 ot g 2 7
Ages 1 olF T-K-2, T-T-18 T-I-1e  F4 wad 4% 9osy g5 2o,

204 zke] CO, gas & w33 = T-T-188 T-T
-28}F ko] 284 7ke] 10ml 9 CO, gasE 24§
of wlal T-K-2, T-1-1& 304 7tel] 10migd CO,
gas-& wA) &}, ozoole] T-S-2, T-1-3, T-M

T-1>T-J-1>T-M-1>T-H-2>T-T-40

T-T-4>T-T-2>T-T-18>T-1-1> T-K-2>
T-8-2>T-1-3>Y-D-1>T-M-2>T-P-1>> T-
5-1>T-T-362>Y-T-3>Y-D-2>T-T-37> Y-
o1
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T-T-40 &} Y-T-1-& &7 CO, gas ¥4 % 10m!
2C0, gas & 33310 16~184] 7ko] EF o+

[Vol. 9, No. 3

Table 16. Test of Productive Alcohl in Sweet

Potato Starch.

2 0l8] FHEE BE 10~124 7HW ¢ 10miE CO. \'@ER?HGM dAelgggfg i Ac:dltyl g |Flavour and
_ . Strains \ ; ? taste
gas 2 3 1;11%% %ol 27 CO, gasgAupe]  Strains | %
2w Ho| Age e Y-T-1 10.2 0.8 3.7  bad
A]COhO] XE AAQL Table 158 o] et Y-T-3 10.3 0.79 3.9 bad
el wrEst As Bgshe el o}, 2g T-T-2 14.0 0.45 4.1 very good
o] A F& & T-T-4, T-T-2, T-1-1, T-T-4 14.0 0.42 4.1 very good
T-1-3, T-K-23% 454 =& alcohol & 44 T-T-18 13.9 0.40 4.2 good
§So] vl Fo] LaAo] Wursl oy Y-T-1, T-T-36 4.0 075 3.8 good
Y-T-3, T-M-1£& A3 &pp2s 0459 T-T-36 13.2 0.42 4.2 good
o). T-T-40 13.2 0.50 4.1 good
T-M-1 13.3 0.87 3.7 bad
Table 15. Test of Productive Alcohol. T-M-2 18.4 0.42 4.2 good
Strains a‘\elggggsl o | Strains 961;22; % T-P-1 i3.9 0.62 4.0 good
) - T-J-1 13.4 0.46 4.1 good
Y-T-1 1.8 T-K-2 5.7 T-K-2 14,3 0.44 4.1 very good
Y-T-3 1.5 Y-D-1 3.5 Y-D-1 13.9 0.42 4.1  bad
T-T-2 5.8 T-D-2 4.2 T-D-2 13.5 0.52 4.2 good
T-T-4 6.0 T-S-1 4.6
T-T-18 5.2 Tog.s 57 T-S-1 i3.1 0.70 3.8 good
T-T-36 47 T-1-1 5.8 T-8-2 13.5 0.43 4.1 very good
T-1-1 13.4 0.44 4.1 good
T-T-37 4.9 T-1-3 5.8 T-1-3 13.2 0.47 4.2 good
T-T-40 3.7 T-H-2 3.7 T-H-2 18.2 0.48 4.2 very good
T-M-1 2.9 e
T-M-2 4.7 A Z8 9 ¢ giant colom 4 2] = Table
T-P-1 5.3 17, Table 185+ Z3keh. 5 AZFu & wR
T-J-1 4.6

T AR FA 2T A

t}. -;*;Czi, d]Cf)hO] ARl AE F
T-T-2, T-K-2, T-T-4, 1‘-S-~,
[F1: 44 st A% ¢33
alcohol €@ 4] wo] M Ao 2 428 T3,
giant colony, 33 pH, Fdex, AdLx
e T-T-2, T-K-2, T-T-4, T-S-2, T-1-3,
T119 62743 445 B

2k bzt

long oval $} round ﬁ,o_t% giant colony &
= 9 z2ges 20 BHE 2e FAsAE
2y}, 63FF T-T-2, T-K-2, T-S-2, T-1
-3, T-I-1¢ 34&£xE 25~30°Cyle= T-T
4= 2B~3CEA BE Fol B HALE
E 2z 9ot =i 3 4 pH = T-T-2, T-
K-2x 3.4~4.29 09 T-T-4, T-I-1& 3.4
~4.6, T-S-2% 3.0~4.29 ¢ T-1-3+ 3.4
~5.001 9}, 2 Ad 2= T-S-25 A4
& 5FFE 60°CA4 =% sy T-S2%
65°C ol A Abgd et

AAFFES AAA A4 REF 8IR
BEEREY T 2ER A5 & a%

&g pH oA

ne 3487
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Table 17. Form of Cells.
= i EES e R _
Strains Form Long oval size to u Round form size to x
T-T-2 long oval €60%, round, oval (8.5~7.0)>(5.7~4.2) 5.7~4,2
T-K-2 long oval 5595, round, oval (8.0~7.0)>(5.7~4.5) 5.5~5.0
T-T-4 round 60%;, long oval (8.5~6.5) % (5.2~4.5) 3.5~2.8
T-S-2 round 65%, oval, long oval (7.8~7.1) < (5.7~4.2) 5.7~4.2
T-1-3 long oval 70%, round (7.8~5.7)%(5.7~4.5) 5.7~4.9
T-1-1 long oval 50%, round, oval (7.8~6.0)>(5.7~4.5) 5.0~4.5

Table 18. Giant colony Streak culture and giant colony on Malt exiract Agar media after 1 month.

| ] | ' } Diameter | Height

Strains Color { Elevation Border Surface | (mm) (mm)
T-T-2 pa].e dive buff umbilicate erose moist dull shiny, bullate 142010 3.0
T-K-2 cream cclor umbilicate erose moist dull shiny, rough 1512 3.5
T-T-4 cream buff umbilicate erose moist dull shiny, rough 15712 2.0
T-8-2 cream buff umbonate erose moist dull shiny, rough 14511 2.5
T-1-3 cream color umbilicate erose moist dull shiny, bullate 1811 3.0
T-1I-1 cream color umbilicate erose meist dull shiny, corrugated 123,12 3.0

Table 19. Optimum temryerature,
N T e P ae | zee | s | osc |osoc | asC |
~ Days “~_ FRRER SR RS N A !
. . X | . i o f ; i ; ’ A | Opt. temperature
N ! i é 9 —— s
Soaine . Growi 23]123/123/123/123|123
mudd le — G A A W - — - o
T-T-2 ‘ ) 25~30°C
ppt. H it Ht + t+ —
muddle TR A HAF T - - -+ - -
T-K-2 » 25~30°C
ppt. ++ s H# + + —
muddle D s N e 0 | S | S Rt S A

T-T-4 ‘ 28~ 35°C
ppt. + H# H# + +
muddle - HH HH s B O+ - - o

T-8-2 ‘ 25~30°C
ppt. - +h Hr i + + -
muddle S S 1 e e s S R MR

T-1-3 25~30°C
ppt. + i H + t -
muddle  — 4 H A - W o+ — - g

T-I-1 256~30°C
ppt. + H H + + -
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Table 20. Optimum pH
e T PH
2.6 3.0 3.4 3.8 42 46 50 54 58 6.0 Opt. pH
~ Strains -
T-T-2 + + A 4+ + - - - - - 3.4~4.2
T-K-2 + T LA = s S - - - - 3.4~4.2
T-T-4 + = + + + H - - - - 3.4~4.6
T-$-2 R L 3.0~4.2
T-1-3 T T 3.4~5.0
T-1-1 + o+ HF Bt - - = = 3.4~4.6
Table 21. Extinction Temperature.
Temp. | { l
45°C 50°C | 55°C 60°C 65°C Extinction temp.
Strains \‘ l -
T-T-2 - -+ - — 60°C
T-K-2 + 4 + - - 60°C
T-T-4 + + + - - 60°C
T-$-2 + + + + - 65°C
T-1-3 - + + - - 60°C
T-1-1 I + + - - 60°C
SRS AgAel FA%A @z AAEL ol gl
SE 2 Aauss R4 2, zAn 9od 488 % A% AT TY WA=
AAF 12%%— T 4T FE A et a4 a0k
e e B H 0}04 A &) s F3 FA4a
G%E AF ak 34E 3R -7
%"”(substrate)ﬂl g A of G |
g8 7" wst ov ZEY B AgdlAE 2 701
°
Table 22. a-and 8-Amylase, after Culture in E E
Incubator, 28°~30°C, 48 hours, at :f v 7
non-heat and heat Wheat bran. ; ﬁ" /] A
\;f::,wy\ Enzyme! - ? oot
\ Treat ™ l a-Amylase | 3-Amylase ! ’
Strains \ ’
non-heat 76.1mg 35.3m! A !
A_K—H 4 4 N
heat 57.6mg 32.7ml 50 A 7 7 ]
non-heat 68.5mg 29.8m/!
A R A S
heat 63.0mg 28.2m | \ |
non-heat 72.0mg 36. 8m! K { o 9
A-O-It i I m o
heat 58.5mg 33.4m!
S0-1 {non-heat 65. 7mg 32.1m! ; Fig. 2. a-Amylase
= w z_‘lz_.ﬂ 71 o /L:@A o)l o] Al =
heat 61.2mg 29.5m/ " ‘E_O} ! A mgrest = o sleld s
FEFE e
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&g Atz Eeb. A A 2 R-T-
19 FAF7 28.2mld vd As)IFF2= 29,

3

2r} 4.5mg AP ot A-K-Tol glefAdEe  8mizA 1.6mi o 445 el ol g

18.5mg ¢ © o] pehdlel. 2 3L S-0-TE T el Aol7 7] =

_ Fo} npdFol w@ol AgEly] wEelelm Azt

36} 9 = A-K-T1 &= S-O-T 2%} #4he] 2ol @)

g ’ / W2l Fage Q% shite] WAHRRE S-0-

< /8 M 25 B 54349 248 Jehi o]

ze 3G ; bl AARE. & A Aol e F

3 g g o) gFoEd AT AFd HFe &

£ ¢ grh. 2 AgdA wrest RS iea

T 30 : ? 45-F 25 7] 4 (substrate)s EAelx] @z

2 / ANFE AZ DA F5BE ek a0

LA / AT AFA HCLY B2 Fae] =A% o

A R A g 47 $¢td Table 73 7o) 5% sucrose

1'< ] c‘) o) gl Ze] HCIS 7}ste] 0%, 0.4%, 0.8%,

ﬁ } ﬂ] 1.2%, 1.6%, 2.0%, 3.0%¢<] HCl %x7} =7

Fig. 3. f-Amylase 3ol A Z= s} o] A E]Ex Q3 A FTFH

wma J3lE 94 st 2 A%E Y 24842 2P HClY wxsl 7 g3

Atk 5 A-O-T9 $AFE N/I0-KMnO, 9] o A&¢] w]s= 93¢ Table 235 Zox

Zedl ml<E7t 33.4ml o) wlE], Ay 27 36.8  amylased] vl = g2 Table 24 2 Table
m/ & 3.4ml7t o xuggrhs AL 25 g} ze}

Table 23. Growth of selected Mold, after Cultme in Incubator, 28~30° C 48 hours

Treat) Non-treat. of HC]

Treatment of HCI ‘

Conc. of HCI % e i Remarks
Strains ' 0 | 0.4 0.8 1.2 1.6 2.0 3.0 ‘
A-K-T Ht Sl i -1 + -
R-J-1 -t + # i = + -
A-O-T e H# it it 1 - -
S-0-1 + g # 1t -t + -
Table 24. a-Amylase, after culture in incubator, 28°~30°C, 48 hours.
Treat'YNon-treat. of HCI Treatment of HCl "
Cone. of HCl % . | Remarks
Strains | 0 0.4 0§ 1.2 16 20 30 |
A-K-11 67.23 82,21 83.96 70.13 36.18 27.00 16.56
R-J-1 51.12 64.78 63.12 49.98 31.93 13.12 -
A-O-1I 81.09 97.38 101.80 89.04 49.59 42.57 14.76
S-0-1 81.00 89.63 90.93 78.32 37.62 16.91 —

unit: mg
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Table 25. G-Amylase, after Culture in Incubator, 28~30°C, 48 hours.
Treat"Non-trea’c of HCI[ Treatment of HCI
Conc. of HCl % Remarks
Strains | 0 0.4 0.8 .2 L6 2.0 3.0
A-K-T 35.3 36.2 387 35.2 3.1 207 23.0
R-J- 30.7 346 849 325 29.5 230 19.4
A-O-T0 37.4 38.5 41.7 40.2 37.0 33.4 257
S-0-1I 36.8 37.2  39.4 395 362 28.9 248
unit: ml
Aaz) T2 AFA A ATEIGS =
T N £84% FAG FAcs A¥ze HCZ A
90+n — . 9= - =
o “/c,-q—.c_»...\\ 7+ ci;q aAe 2ds FAIA AU A
y /” \ s, A-K-T1% control o] HCl 3377 o3}
o 70 ’
£ — A\ tlo] 9 c]A glucose oFo] 67.23mg ol wl& 0.4
o 6or ” ;w ;
w e RV AN \ %, 0.8%% 82.2lmg, 83.96mg o& < 15~
of
gc a0l N\ Ibmg ¥ 4432¢ relmz A-K-TE 5%
T sk \ sucrose solution ¢ 0.4~0.8%¢] HCl & =17}
ool § H Fomd 224 FRAL F 2o
ol . \: A-O-TM%= 0.4~0.8%¢ HClz=# 18~20mg
e glucose ¢ A4 % = 2leh. = wkd R-J-1,
o 04 28 1z 16 20 30  S-O-[[& 94 0.4~0.8%<¢ HClIZ4 15~16
—>Concentration of HCL (%) rag, 8~9mg & control ¥} o AAHE < 9l
Fig. 4. a-Amylase sler B3t 94 dE5g ZFE velile]
A-O-TIe HCl FA77%= 37.4ml 2] N/I10-
s s KMnO, 9 ¥ mlE thelle] 0.4~0,8%¢] A
S 4 A; ﬂ(,s/-i—li['\‘ 38.5m/, 41.7m!/ 2A 1~3ml} o Zulg o=
M it pa
Z'o 30 O QSQ\ A-K-T, R-J-1, S-O-T & &7 1~3m/, 4m/,
— R-J-T A-K- . : . W -y =
B \§ 1~3ml & o <8¢k
E 0 ' gzt w R-J-1%, @3bsd gleia
T 0 . - : . . . FFET 08 2 24349 S5 el
¢4 ©8 12 6 20 3¢ 1 - o
oj e AdFEy ANzl T g 0.4~0.85%9
—>Concentration of HCl (%) HCl& 9o A3 BAAd 7l Fo2x &
Fig. 5. f-Amylase 2ol Fdl 4 veliicl
Table 26. a-Amylase, after Culture in Incubator, £8~30°C, different times. unit: mg
— Hours | { ! -
—— | 6 | 12 18 o ® | 36 42 ’ 48
Strains | | !
A-K-TI 54.79  56.60  58.40  62.81  67.81  74.31  8L.91  85.1L
R-J-1 52.10  53.50  57.20  58.82  60.20  67.43  70.18  72.82
A-0-T1 55.70  59.71  64.71  69.71  73.72  80.01 90.01  93.37
S-0-T 52.10  55.40  59.01  62.01  68.31  73.11  8L75  89.73
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Table 27. 5-Amylase, after Culture in incubator, 28~30°C, different times. unit: ml
— H { z
e 6 | 12 ! 18 24 | 30 36 ] 42 l 48
Strains T | |
A-K-1I 16.6 17.1 19.6 22.1 24.6 27.6 33.1 39.2
R-J-1 16.3 16.8 20.1 22.4 24.8 30.1 32.6 35.4
A-O-11 17.1 17.3 19.6 23.1 26.1 30.4 37.7 41.2
S-O0-1I 16.6 17.1 19.6 22.1 24.8 29.3 34.7 39.7
Ao A gold 25449 & Wk F a«amylase o gidA FAA A

LHE el A
279 7

FATE 7] A& 0 F
Z4A 647 vt a-% framylase &
s} Table 26, Table 27 & gk,

|oot
2 ool
g ] / A A-O-TI
2 o
S s / .50 I
° o s A-K-T
"0 /'/"/‘/ R-J-1

3056 (2 |3 24 30 36 42 48

—>hours
Fig. 6. a-Amylase

Z g-amylase sl glelA EFLETAHAEE EZT
ol 3047 AF o) F FET AT
247 o 5% &
L debia 8l
A7k o] Fel® =
¥ AL
- spore ] @A el i ,
t}. B-amylase & Z4 A a-amy ase & 7
o 3047 He 424277 AR B
4% vhebde Lol FE 9EE 2AL e
o9l ee egkrh. 2HErE FFALL a- R
p-amylase $:8 4247 7 F79 werg P
o T go| rzaleh s

o AgdAFAA

|

¢l B

A o] Fe) AT oA
HCle B4} £FA7e] A4 22E 47
Ay RETFE AEToEA AT s
wro] Wi Ade mgelm wbd TLEEAE 0
71 98 74 TF ?

22 AT F ERsA
7 A Table 28, Table 299 #e] el

SO R 1§ ARo2 $isiess A2
=2 110.98mg & glucose I 55 R —

vl O

ug_ FAA 7 2L A-O-T A-K-11E BEE
a0} Py
E EETy /:.%
: . /f A-0-T0
I o o S-0-T1
ZS es /Z
5 Z A
E ! EE%’ R"J"I
T 15
i ioo e 3 3% % a3 48
—>hours

Fig. 7. f-Amylase

E3sle 73.88mge] glucose ¥rel A A shA F
ol AR e 84S T odeh 29
g-amylase o gl = S-0-T, R-J-1& &
el e 2 43.08m7 o] KMnO, & &u|ste] 717
FEEg bl BEEKS £Ee SO-T,
R-J-1¢ A& EFFe) AF k554 shgleh
Table 28. a-Amyvlase, Mixture of two Strains,
after Culture in Incubator, 28~30°C.

o el

o

. |s-0, .| -0, | 4-0,1 A-0,| R-],
Strains | 3 ¥ | R-J | A-0 | } R-J| A K| A-K
Mg of -
glucose 77.48 110.98 92.19 77.48 73.88 83.48
unit: mg
Table 29. 5-Amylase, Mixture of two

Strains, after Culture in Incubator,
28~30°C.

__ Is0, s-0, [s-0,' A-0,a-0, [ R,
Strains | A- K R-] | A-O | R-J A-K
M! of
KMnO, 39.79 43.08 39.79 40.03 40.03 41.77
unit: mé
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[2.2]
(=]

—>»mg of Glucose
O
(==}

70 [mm il -
0 S0 S0 A-0 A-O
-K R-] A-0 R-J A-
Fig. 8 a-Amylase
HE 3 TP AYAYRE o4
Zo] 3T 4
A ARl A E T-T-4 9 T-K-2 39 27
et AR Qre] Uy A4 gyl
vl i 2 alcohol ofA] T-K-2 nt} T-T-4 5
7} e rgrrl. EU 2 E) U

.

R-J
A-K

» P

A-K

Nl

il

KOR. JOUR. MICROBIOL.

Vol 9, Na. 3

S 45
=
=
o
2244
5]
E
T 35 i
S-0 S-0 S-0 A-0 A-O R-]
A-K R-J] A-0 R-J] A-K A-K
Fig. 9. p-Amylase
¥ pehd 24l v gk B@ 476 9ol
g 47 W Yo} Fuehn] THE b
oh FEBRE ARl pHE & Mkl A 2l
Azgoz Qg Mmiikey ASE N3 8L A}

9 pPHE 2AdstzA g
s T-K-2 352 T-T-4 37 9%

Table 30. Component of Tak-Joo
Component »H Acidity 93 Alcohol degrees % | Flavour and taste
Strains , ‘
_T- K- - _K-2 T K- T "
Sample T-T-4 T-K-2 T-T-4 | Th,i,,,TTLi :TEZ T-T-4 ! TK?L
Sample “A” 3.8 3.8 0.75 0.78 11.4 9.5 very gcod good
Sample “B” 3.9 3.8 0.49 0.58 9.5 9.9 good good
Sample “C” 3.8 3.7 0.47 0.57 12.0 9.3 good good
Sample “D* 4.0 3.9 0.66 0.57 11.5 10.8 bad bad
Sample “E* 4.1 4.0 0.84 0.90 12.3 10.1  very good very good
Table 31. Component of Tak-Joo
N\ Component! yo1ume | Aleohol | 4 ... . Reducing | Total ‘
. | g ota. .
Sample\ gy’ degree 9% Acidity % P»H ] sugar % | Sugar% [‘ Flavour Taste | Color
Sample “A” 2,920 14.1 0.39 3.8 0.13 0.36 very good very good no good
Sample “B” 2,825 14.2 0.40 3.8 0.12 0.31 good good no gcod
Sample “C” 2,850 13.9 0.35 3.9 0.15 0.37 good good no good
Sample “D” 2,975 14.3 0.38 3.8 0.16 0.36 no good no good no good
Sample “E” 2,510 14.8 0.54 4.0 0.11 0.45 very good very good very good

o

ez FrA)L T-T-4 24 J35AAc)h )
# g glelAz AA A | gE DI v)a)
AAG AT, BF, CHFE 3o} o4 o
% #e] o3 oyt N/10-phosphate buffer
solution(pH. 7.5)e] 4 AA3 A T k5L
Jehho] 25 udgosd S8 AT

25k,

T 2

HE 24317 9ste] Table 115 o] A+
& @& Az Table 31¢] el Az} zEo]
alcohol degree &= < 4] =72 A4 Ex7t
b kEEE L olde] BE AH gleAx

)% F o 2L N/10-phosphate buffer
solution(pH 7.5)e].q) BA) 3 ARE& °T £t
ATt 58S vyl A3 ek, oAl
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277 A¥¢ AEHE 0B, 3 BFCEDF b 2354 4% 919 o7 Aol 454
2ok gsEht A2 gelAr W A4F A2 Az E Azt 4@ A aleohol
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Table 32, Component of Tak-Joo made of artificial Rice

 Component | Volume | Alcohol f’ Reducin

s 3 gi Total .

e ,,1 ml idegree o |Acidity %) pH | ‘sugar % } sugar % Flavour | Taste Color
Sample | |
Sample “A” 2,930 14.4 0.38 3.8 0.13 0.38 very good very good no good
Sample “B” 2,850 14.3 0.28 3.8 0.13 0.34 good good no good
Sample “C” 2,840 14.2 0.35 3.9 0.15 0.36 good good no good
Sample “D” 2,880 14.3 0.40 3.8 0.17 0.40 very good very good very good
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2. Alcohol 4% & T-T-4, T-T-2, T-1-1, T-1-8, T-K-2 7} 5.78% o] alcohol &
A 7 oz,

3. A4 = e alcohol 44¥ < T-T-2, T-K-2, T-T-4, T-8-2, T-1-3, T-1-1
TFIE ke, s gACt kT Ed FAFTFR LT S Q9rl

4. A Ageor AA Age] A% 6FF T-T-2, T-K-2, T-T-4, T-S-2, T-1-3,
T--T-1& A AL & A8 TATFE Pk, F Az YN =2 long oval Q round god ar=
dgw FF A 2ok

5. Giant colony g#]d]A color & cream color, cream buff o=, diametere] glo}A]
T-K-2 & 15X12mm o] = height = 3.5mm 24 Awre] 24 & 48],

6. A HLTE T-T-4% 28~35°C 24 oF7k Fghor} 1 ols] F2= 25~30° Qr}.

7. #A pHE A5 vl a4del .

8. A& s|E KH=2 9% st T Bt 4315 4o gl AE e 22 glucose
e 4.5~18.5mg & vl JhEEd gled 33 i4E 1.6~3.4ml 9 N/10-KMnO, ¢ o] 4
al g e}

10. HCL 0.4~1.2%¢] A <7k 4 Ke] A%
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11. HCl 0.8%% %7lshed Al T4 22 )8l EL% 6.93~20.7mg 9 glucose 2Fe] =g o nf
WElE 4 2.6~4.3ml 9 N-10-KMnO, o] o] 4 u] ¢ th.

12. HCl9] %53 1.29; ] 46l 4% inhibitor 24 A-§50e, C.4~0.8259]4]2= activator
2 ey
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4. AFA 30~424 7k Aolo] RLAgd o ABgEHe] FET SUF Vel Ez 424
7+ A3 ] ormETt.

15. BfdF A 44 =2 A 53td AR T¢Fge] £z FA47) 24 $-0-1, R-J-1 2
Eigte] R

16. =} 51 &9 Ax = N/10-phosphate buffer solution{pH 7.5)<] A oxidationA] # A&
Fo} fefsiel.

17. A4} pH 3.0¢] 7} = g3het.
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