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Abstract

The activity and characteristics of a-amylase in soy milk as well as in Jeungpyun batters were determined
to investigate the enzyme system related to Jeungpyun preparation. o-Amylase activity was detected in soy
milk as well as in Jeungpyun batters. Soy mitk had a-amylase activity of 0.79 units/mg protein for gelatinized
starch and 0.036 units/mg protein for raw starch. 0-Amylase in soy milk showed maximum activities at pH 5.92~
6.87 and at 60°C for both gelatinized starch and raw starch. a-Amylase activities of feungpyun batters
containing soy milk were 25.59 units/mg protein for gelatinized starch and 1.37 units/mg protein for raw
starch. Jeungpyun batters without soy milk demonstrated a-amylase activities of 3.37 units/mg protein for
gelatinized starch and 0.49 units/mg protein for raw starch. o-Amylase of Jeungpyun batters showed an
optimal activity at pH 5.25 and at 60°C for both gelatinized and raw starch. The results demonstrated that
Jeungpyun batters with soy milk showed significantly higher @-amylase activity than the ones without soy milk.
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¥ 1. ZH =29 recipe
@
AgHE ArbE A F FE AY ¥
Ti1 100 0.8 20 10 20 40
T2 100 0.8 20 10 10+10* 40
T3 100 0.8 20 0 20 50
T4 100 0.8 20 0 10+10* 50
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2. 220 ZH HE g-amylaseg] EM £F

(1) 529 3=

249 WS4 ALE FE3 }71 S5l wrE A%
3 0A17L, 24178, 44178, lz} &, 2% 08E ¥, 3%

ME Fo A7k ARE 30g¥ 3k 0.006 M2
NaCl-& Zg3t pH 6.9 0.02M sodium phosphate
bufferS 7110 8,000 pmell A 3087+ A4 215k
o} AFE oBg #Hsle] 70% ammonium sulfated A4
3] Arhste] hAlg A A7) 20 Q4] st A
AE-& 3]st o] A E- bufferell 3 F €
A Be|gtm A3 A& F3he] dialysis sacksdl] @1
24X7 A AT, go] AAE AL T e
ZF4 Nog 3t

F2E3 94z a4 AL FE 408 sk
0.006 M2} NaCl& 233 pH69 0.02M sodium
phosphate buffer2 200 ml Z}s}31 94 23 § A
=N 2FA Yo AHEET

(2) 39 138 F9 a-amylase B4 HE 54

ubE Alzb & 047}, 2407L, 4407), 13 R &, 2%
wE F 33 0E Fo A AR2YE 253 59
B SN sl a-amylase AL SA s}, 7|
A-e A L3} 382 72 pH 6.9 0.02 M sodium

E 2. 25 ¢isiof tf2 28 a-amylase2] 84 pis}
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phosphate bufferg A}-43}e] 1% £ o2 33t =
A ZA4EY 05miE APl dx 73T A
25°CellA] SEZF ¥R2A1Z] & 1 mi9] DNSE #H7}sie]
W& ZAEAIFHoE 100°Ce] water bathell] 5—,:7‘}
incubation ¥ ¥ A2 2 Alom {4 10mlE
o] & 23-& oL 540 nmellA] FHEE 2A4sigc) ]
o H-g- sampleo)] cha) 27+l blankE VES
blankE &2 folo 712 £e e} DNSE A L“o}
ELE ERFAIE HJH*_,E HSich Bk
I F3% 7re) 1% XL maltose S A-8-3le] 2HA
stk =l Bk Bradford Hel| 7123 Bio-Rad
Protein Assay Kitg AR2-3}dc), whilzle] 15 F41&
BSA(Bovine Serum Albumin)g o]-8-3}ed =pAlshsic),
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2% W3l g FE3) =tae, U e 24
AL pre-incubation?} incubation $-qte] =% 7t
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ZEE AL SIHEE 712 ARS8 o
amylase2] #Ado) g]-&o] s A I(E 2, ¥ 3).

3+ E% W 3}, Units/mg protein

713 20°C 30°C 40°C 50°C 60°C 70°C
R 0.57+0.09 1.0740.13 1.3740.20 1.7240.18 1.87+0.17 1.61+0.04
AR 0.036+0.41 0.045+1.37 0.075+1.75 0.21+1.06 0.27+0.75 0.20+0.40
V) BabE A A 148 A 3 B (1998) -962-
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HF+n=H 3, Units/mg protein

bk pH 3.62 pH5.25 pH 5.92 pH 6.87 pH 7.05 pH 7.41 pH 10.70
R g R 0.37+0.03 0.46+0.01 0.51+0.01  0.48+0.01 0.47+0.00 0.46+0.02 0.17+0.01
AR 0.036+0.41 0.045+1.37 0.075+1.75 021+1.06 0.27+0.75 0.20+040  0.020+0.00
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o] &xj 5l a-amylase= T3 23} A
7]7Qi S o FA-E Jelyon, Z‘?‘—l@}’ﬂ%ﬂ] o
g}t o-amylase BAI2 0.7910.018 units, A2 Nk
A2 0.036+0.004 unitso] gt ZE9] oc-amylase
AL SRS VAR ARSSE S w A E R
of 22uf) 78k & Zlo @ Jelydcl 34, FEL A
713t ¥bEol| A 8] a-Amylase EAd-2 dj27ol| vls] A
FE FEHL 3, s3dE BEEL 7.60)0)ix).
webd FE HUe 29 ukE W) Ad Ry 33
AR Bl Es E44E 7S HodFT Qi)

pH H3}o) u}E F-52] o-amylase 433} 53}
&l delir= pH 5.92 FZellAd Hulglon A
Bl gt AL pH 5.92-6.8701| 4 Hogc}.

FE o-amylaser= 7]A 6 3A|glo] 60°C F-ZollA]
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(1) 712l gt 54 HkS o-amylase®] 54
BF?,‘ W] c-amylase= 47}A] ulEo|A] =% 53}
Hofl i3t 8T} T AR U3 GAEE=
Iﬂ';ﬂ—‘?v:"ﬂ g S =nc) Ugith(p<.05). FEE
A7 vkl 33bd ol gt a-amylase H]ZA X
£ H7 25.59 units/mg proteino] gl 5. ARl i3
o-amylase B]EHA] ©+= - 1.37 units/mg protein®] <]

Z ol o3k o-amylase v]gA == 7k7F 3.37 units/
mg protein¥} 0.49 units/mg proteino|git}h. LF A7}
T A5 el diE =T AL A
A= Hr} oF 1878 &9k, FEE HrbehA ¢
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Zo AP Teohe} TRAE FohE BAAAE 2
o2 ¥olcth w3, & AR w5 1% i’é—%
R AR Bl ass) BHEA 91 o)
7} Qe Aow 45}1;1(9.114 (p<.05), wetA FE2 1t
2 o) ARE 2ol 5o BHL NAE SBE
S Aoz Foldoh

(2 ¥ A3 F = = g-amylase?] B4 W3}

ZH v1=E U)o a-amylase2] SA1-L wbF A 7kof of
3 A AL TR YA WSTHGE 4, £ 5). F
= A7 159 maAEel A3 a-amylase ¥] &

B

20w

1o
L
\_11-

AT oA whEeld =% F3bA Rl did 24
=7F w3 AR Ee dgt %}/‘*E— Zspd R gk
A =R} Frhp<.05).
o-amylase®] 842 FEL Ul FellA 23]
@& Lol Bl Egher, o= a-amylase®] EAo]

A2 FEel 71A7] WEA A= Bl £ AT
A3}, 972 o-amylase?] BAFo) gt v ==
1.37+0.38 units/mg  proteino) g3, 3P Hel ojgt
H#A T 0.02+0.02 units/mg proteino| gt atet

o FES H7ISIA] 92 sl A F3bd B} A A, FEE H7IIA %L 79 a-amylase &> =
I 4. 245 MYof wE =M Ut o-amylasel| S3IE ol Cist 2 w5}
3 + T390 2}, Units/mg protein
A EH3E 0A17k 277k 4A)7k 12 a3 22 wE ¥ 32Uy §
T1 27.12+1.89 20.26+2.86 23.11+1.62 17.53+1.00 19.24+1.03 24.16+1.64
T2 34.61+5.76 31.91+2.43 21.63+2.45 39.47+16.86 22.65+6.01 25.394+6.10
T3 4.214+0.93 1.77+0.86 - 3.86+0.23 2.56+1.84 2.62+1.03
T4 3.301+0.95 3.74+0.93 - 3.75%0.83 4.45+1.65 3.50+£1.15
E 5. 4= X#ol| 2 ZH S a-amylase2] T Zof CHst E4 w3
7+ FF9 3}, Units/mg protein
AgEHE 0417} 247} 4x 7}k 12 5 F 22 e % 3R 5
Ti 0.931+0.34 0.77+£0.25 0.83+0.01 0.67+0.21 0.80+0.21 1.57+0.01
T2 1.72+0.49 1.38+0.81 0.771+0.54 0.9710.00 1.47+0.51 1.314+0.93
T3 0.80+0.13 0.52+0.06 - 0.30+0.14 0.094+0.01 0.111+0.04
T4 1.78+1.17 0.32+0.21 - 0.14+0.06 0.12+0.03 0.12+0.10
63— Fze)oets|x] A 14 W A 3 5(1998)
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FolA 7] Aoz nolv] Sk 53] AAE
s 249 290] Ho glee B 4 o]}, 7]_5_‘%
7} 1 g3 2.43 units®] a-amylase #Ao] glrlw
fon S A 9-17ile) 94 F7bh bkt
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X Mdelo] v AE 2419 starter7} ¥ WEI} 28
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ol Ee] JfEo olfFHe AR xH a-
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glucose 6, 7, 87/ A== :r'-HSI dextrinF-2 A3
o] dextrinf-= A4 #4 2HL-S wrol F maltose,
maltotriose £} 2] 4] oligosaccharide Q] maltotetraose- 5=
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(3) &% gl W ZH "k a-amylase?] 24
K

25 Wl o2 Z9 4k a-amylase] A4S
23R %) disiAE 50~60°C, AR =
50°CollA] Al A& ebch 53} 3ol gt &
A& 50°Ce} 60°CollA] w)s=gh g vpebllokE 6).
wjebA] & skx)e] &4} oF '10~20°c el A
24 Vel 9l AR B2 F A a4 &
Aol FH = RAAl= fﬂ"“”‘]“ #elala] Z35k9d
o1} 29 uhEllE 5] o-amylase ¥ opuj2} vl A
E 224 A EE = o2 79| aamylase’} YL
Aoz Azt WEe) waAe] AA L B
A& )] 30~35CE Jehor o] ExF o
amylase®] 33 A SEob= @& Ao|7} = A&
2 4 olch 23y £3 whaAle] 2%+ a-amylase
o] BA3 A B3 W vAES A S LEF
Adste Zlo] Fashe, Hast £ A7 YAl
a3 vk Y9 of2] wWslEe] I F A dold
dE 2xrh gesie o 2%7) 30°Colet & 4 9l
Ak &F N} FL& v|AlEQl Aspergillus oryzae
o FBole] HA A% Lxv 25-30°CE ¢#A
ATt

(@) pH Hstel W 2
B3}

FEL AR F0 SN &G 54 A9
pH ¥ 3}o]| u}2 o-amylase B4 W3 F 74| Vb
Art. Tk ol WFF o] A4 99| A pHy o
pH 533t}h. A Eel th3lk A A pHE 4.5 A To)
m 6.7 3-Zoll ] T}A] Aol oAz Aoz vt
th. T2 WA E camylase) A pHE 5.0-55
o] Asp. oryzae, Asp. niger®] 73§ 4.9~5.20]3
Rhizopus oryzae2| AR Bl £2-9] #= pHe 4.0~
5002 434 geh ol HaES & o ¥

Z3 W= o-amylase?] A4

¥+ % FH 2}, Units/mg protein

714 20°C 30°C 50°C 60°C 70°C
R B 15.30+0.01 24.03+0.00 36.98+0.01 45.45+0.04 45.724+0.01 23.97+0.04
AR 0.23+0.03 0.61:£0.03 1.4240.09 2.2040.20 1.79+0.21 2.0240.18

# 7. pH viglo] 2 ZH IS o-amylase2| A 245}

B+ EFFH A}, Units/mg protein

714 pH3.62 pH35.25 pH5.92 pH 6.87 pH7.05 pH7.41 pH 10.70
33 R 6.96+0.33  9.92+0.30  9.81+0.10  9.15+2.63  830+0.54  7.89+0.11  1.2630.06
AL 0.560.01  059+0.12  043+001  047+010  051+0.02  0.49+0.09 -
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Z8 AFA ZE3) 05 e a-amylase A 4 EAdo| @3 AF 59

i Eae TE ER ohRt G5 sle vAEE
o M E AAEE Ao Halr) ujeia FE
a-amylase2h= pHell tigh &4 SA4o] ohg zlo}r]
o ol & Afellre} 2Fo] T Wl 9l AR
3l B4 pH W}l wfe}l 7 7)] peakE HojF
A=

V.g <

FHe EA Aot of - 3ahH A wsh=
Wi F AAPHE o-amylase®] 43 LA BAE
A2 Q& Attt ool B ATIAE FEA BE
Azkoll o2 2 W ] ovamylase BT S
24 3lsie}.

FET SHU NS AAE 3RS g
3= o-amylaseZ} EA 5o whe{ A} ZE a-amylase
o) E3pAEa} AL e o-amylased] W BT
= Z+7} 0.79 units/mg protein, 0.036 units/mg protein
olgdth 59| gramylases F3PA L1l A 2o o
3] pH 5.92, 6.873} 60°CollA] H ) A& Jehfgic).
9 Hb5e| st et A Eel 3 o-amylase)
A pHi= 525913 34 255 50CH T 53 vi=
€] o-amylase®] A1 wbg A|7be) dls] A% A
S 73 A Edeh FES AR ukEe] 53
AR 3t o-amylase?] B|FAIEE= FHF 2559
units/mg protein| 31 7. AU ol gl a-amylase2] B]
FAwe] P72 1.37 units/mg proteine| Tt FES
H7VBIA] -2 utEollA 9] Tt AR gt
o-amylase®] H]FAEE Zkzt 3.37 units/mg protein,
0.49 units/mg protein®]¢lt}. o-amylase®] &AL 7)1
o Aaglel FE AV To] 2%X) ¢ TR
S50 2 E9rh(p<.05).
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