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ABSTRACT

This study was conducted to specialize minor crops to Gangwon province. Varieties
with early maturing, resistant to lodging, and high yield properties was developed by
examining characteristics of the genetic resources of millet, sorghum, and Italian millet.
The number of resources was 450 for each crop. New varieties, Daepungsusu,
Daepungjo, and Alchansusu, were developed through yield trial and local adaptability
test. Plastic mulching accelerated the earing by 3~5 days depending on type of crop and
increased yield of sorghum and italian millet by 10~14%. Significant yield reduction was
observed at sowing on July 15th and little harvest for sowing after July 25th in the
twice-cultivation practice. Poor growth of buckwheat was shown due to delay of
harvesting when buckwheat was grown after harvesting of millet, sorghum, and Italian
millet. Growth characteristics including plant height and root length improved with
increasing pot size and the highest yield was obtained by rearing seeding in plug with
128 holes.

Four sorghum varieties with high ACE inhibition activity were selected. Most of
protein in sorghum hydrolyte was eluted in 20~56 fractions through isolation using
Sephadex G-25 column. The highest ACE inhibitory activity was shown in fraction 42
with similar yield out of total protein to fraction 24. Greater ACE inhibitory activity was
observed in extracts with SBEB than extracting 70% ethanol. Proper duration for reaction
of protease N "AMANO" G was 4 hours and better result was obtained without heat

treatment to sorghum water hydroloyte.
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chymotrypsin, trypsin, pepsin 52 &3t&4 xgste] AA4EH dHA/FEAEDS E7)
of o3 Ay dtAst axr) ﬂﬂﬂ?iu‘r(Ondetti, M.A., Rubin, B,& Chushman, D.
W,1982, Myoshi, S., 5. 1991). =2 AZ w2l Kkafirin<> alcohol soluble protein® = a
-zein} wj-§- FARGE FERE 7HAIY, 1 JbEESi4bE o] Angiotensin [ converting enzyme
(ACE, depeptidyl carboxyl peptidase, EC 3.4.15.1)¢] &4 Adlst= A= Hix ot
(Vasudeva <&, 2007). ACEx &S XZH3}= renin angiotensin  system(RAS)U el A
angiotensin I 283 CZTe F7/19 amino acid & His-Leus % octapeptide?]
angiotensin 12 W3A|ZITh Angiotensin I+ WG AAZE AW A ZFo] F7ie} i
b %T% gk ntk olygt dtidst Al bradykining &3 o2

THEE =S €

H edes dod|l= diolt(Jackson, EK.5, 1997, Messreli, F. H.,5, 1996). wWe}A
ACE AafAl= 8tA gl olA w4 Eﬂrﬁo] WHos ‘ﬂﬁxl—l— Rew w3k FIHA
o2 9E ACEAAIE T B AZdtArte] JoAME o8 7HA] o2& EHE FE= 0=
de A Aot H captopril, enalapril, lasinoprils 9 ACE A3|AIE 0] TG EAZA A
WEa ok ey ol g 9t ACEASIAl S Edstatgol el 713, < 27]8ks

v ZtAsl, DR o RALS Futsle oz 4 A Uti(Ariyoshi, Y, 1993, H.
Mazehar & A. Chandrashekar, 1994).
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# 3-6. - 32 AS R FF
z = 57 F87 =5 wBiF 2F BW EBEdFs FFF
° (29 (&9 (0~9 (0~9 (m) (m) (I/F) (m) (kg/10)
gax 718 831 3 1 151 1.0 2.3 25 154
gaFEFs 723 9.2 1 1 197 0.9 2.6 26 236
22714 717 827 3 1 165 1.0 2.8 27 142
Hd(F=) 928 1015 1 1 25 0.4 - - 20
R =, 5, 7183 3240 WL ARAA APl T2 WL e v
¢ sk
4) FIF S5 A A
X 37 AE 52aF
z E A d %7 (cm) =7 (cm)
plug tray 128% 15.0 9.4
7 200% 15.2 9.4
z
v 288% 15.0 9.2
S EAA 16.0 7.2
plug tray 128% 25.6 9.5
g 7 200 25.0 9.0
r 288% 25.0 6.7
S EAA 26.0 6.4
plug tray 128% 14.7 10.2
v 200% 14.2 10.0
717%
r 288% 14.2 9.4
SRS 15.2 7.3

68 & . AIEHAT AT



3 3-8 A A&

42 AW g7l = E O¥IE R OBAH 94RO F AT
(29 (1~9 (1~9 (m (m) (m) (m) (HI/F)

128% 7.26 3 1 119 0.6 50 35 115
200 7.26 3 1 122 0.7 46 3.2 11.2
z= 2883 7.26 3 1 113 0.6 47 3.4 11.1
LuAR 726 3 1 123 0.6 48 35 12.2
Z) 5} 8. 4 3 1 104 0.4 37 1.8 11.1
128% 7.26 1 1 182 15 65 8.2 10.5
200 7.26 1 1 178 1.6 62 7.8 10.5
TT 288% 7.26 1 1 191 1.6 61 7.6 10.7
LuAR 726 1 1 171 1.6 63 7.2 95
2| a 7.31 1 1 166 1.6 62 7.5 10.1
128% 7.28 3 1 148 0.9 47 2.7 8.1
200 7.28 3 1 156 0.7 42 26 8.5
717 288%F 7.28 3 1 143 0.7 44 2.8 7.6
LuAz 728 3 1 139 0.7 41 2.9 8.1
Z) 5} 8.2 3 1 131 0.7 41 2.7 8.2
# 39 A sEFTHaLs B oF
4 = . T & T F F 5 1L0008F F #F
(cm) (cm) (8 (8) (kg/10a)
128% 234 23.0 21.0 2.72 162
200% 23.0 224 19.0 2.72 160
S 288 23.6 22.1 18.2 2.74 148
RA=RA 22.0 22.6 19.0 2.70 146
z2 g 23.2 22.9 18.1 2.70 130
128% 21.4 284 43.6 15.60 240
200% 215 27.3 448 15.64 212
5 288 20.9 27.2 441 15.0 220
RA=RAS 22.0 24.6 42.7 14.8 200
EAN 21.8 27.3 45.0 15.0 198
128% 30.6 - 14.1 4.72 132
200 30.8 - 13.6 4.70 126
717 288 31.0 - 13.7 4.70 126
RA=RAS 30.0 - 13.1 4.68 110
EAN 31.6 - 9.5 4.70 104




AaHY S8 HEd AS 2 S ¥3.7, 8, 99 2tk EaAdAN 2Fe ZHa &
Holde A 7] @& zZole fleyd S22 FRAME 2, 242 Wi 3ol
Atk oA F AKoA e A7t SFEGANA 7P gey s4e wuden, 7%
& 2 A7t M. FFEe M= A AV 545 SFEE APl eyd FF, 718
dxe A =Z7]ek FAYPAG. old AFS & F(004)°] AFAIFANA A A7) wE
gl wste A A7F 245 AR A Aol Fre A#e}, = 5(2003)°]
Aulgtel BoellA A Z7)7F ARGl whe} Bo] o] ¢Fsithe Aaet A e AT

=59 F4(%B) H) 31
ZHAN & A F

2 5} o] 2] ()]

% = 1 - 1 1

5 (84 1 3 4 1
1 8 - A8

A 224 2 6 6 0

3 4 4 0

Ha2 4 1 4 - !
Al 25 15 A10

£ 311 FRF ALE 2837 v

$7 =% 2% A4 93 95+ FF 5

A= Zx

€ M (€,¥) 0~9 (m) (@mm) (cm) (cm) (cm) (8) (kg10a)
2 7028 1 104 7.2 36 8.5 23.9 13 181

Z  Ao+Bx7] 728 1 121 63 38 7.5 16.2 11 173
S HolA 726 1 102 7.7 37 8.3 17.8 11 158
2 3 730 1 102 7.0 40 8.8 31 7 195

714 HAu+EF7) 730 1 124 70 38 7.4 28 9 171
Sy o] 7.29 1 94 6.0 33 7.8 29 10 174

70 £ I, ANEHAZZAD



ACE &4 =42 ACE 02unit/ml, 7]13< HEEE 4mM, 37C, 9H3AI7F 605l A &

EHoFE MEEEE S T £ b o] WA ACEAIMNAZA A|H=E= ookl
Captopril& AH&3te] g £5 5 2743 23} captopril®] Fxo wet A3 &c] L7F3HA
Z7HE #9 Seh
2) %8 A
% 4-1. FE8E ACE AsigA. % 42, FEEuE G FgEs
FE81 A & & (%) F&8%  Sample NO mg/g
35.9 SG-16 18.8
SBEB 38.1 SBEB 5G-51 207
SG-28 8.9
33.7 5G-29 9.8
16.0 SG-16 3.2
70% EtOH 15.1 SG-31 3.9
70%EtOH
14.8 SG-28 0.7
Sg-29 0.7

ANEZFo 9 dS 70%EtOH9} SBEBE ©] &3

= S HYLe FA F F U |
A3 JA] SBEBOIA 70%EtOHO Blgte] vl e =aS &0 & + AATH(3E4-2). wHepA
A ddS 3871918 F+=8 = SBEBS Eips

3 wwd Bs) B2 HE ACE A EA

SBEBS} 70% EtOHZE °]&3te] F&3 5 @i do] A F5HAS W ACE A3i&
d& FI871918t pepsin?} pacreating * 2|3 ¥ ACE A|&AHS SAHsAS. 2 23
pepsin?} pancreatin¥ @] Al ACE A3j&o] F7tghs &< s vh(3E4-3). TS 7 @i
Aol g4A7 F BE dulzo] E3ES SDS-PAGEAAM &3l s9on, °F6.6Kdad]
band+ pacreatin ¥ Q1A THLE4-1).



¥ 43, 48 5 WE ACE As|&A.

None enzymatic Enzymatic
Sample no. treatment treatment
70% EtOHF& SBEBF+& 70% EtOHFZ& SBEBF+&
5G-15 0.1 1.0 9.6 12.0
5G-22 0.0 1.6 12.3 20.7
5G-26 0.0 2.0 10.9 21.9
5G-48 0.0 1.5 9.8 14.8

1A pattern 3}

(AR FFEFEEY G238 & @A pattern W3} 1,marker; 2, SG-16; 3, SG-31; 4,
SG-28; 5, SG-29; 6, SG-16 A3 ¥]; 7, SG-31 &4 *d]; 8, SG-28 47 9, SG-29 &4
2]. (B) 1, marker; 2, SG-31; 3, SG-29; 4, SG-31 &AA2]; 55G-29 &AA8|; 6, pancreatin;

7, pepsin; 8, pancreatin; 9, pepsin

4) Kafirin®] A€ 3 2% &4

Fgo] AT kafirin®] A% FE2AS 5—]'01’3}7] $13ted SBEB, water, 0.5%
NaCl, 60% EtOH, 70% EtOH, 55% Isopropanol, t-BuO 00% EtOH, 100% Isopropanol<
o]g3te] FE3 AP 70% EtOHS ©]& Al kafirin<] —’F—% 2o 714 =8 g
(L H4-2).

72 % M, AlgHTZD



—yta;
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«B

1 2 3 4 5 6 7 8 9 10
a9 4-2. &E kafirinFZ pattern.
Lane 1, marker; Lane 2, SBEB; Lane 3, water; Lane 4, 0.5%NaCl ; Lane 5, 60% EtOH

Lane 6, 70% EtOH Lane 7, 55% Isopropanol Lane 8, t-BuOH Lane 9, 100% EtOH Lane
10, 100% Isopropanol

g1

) &, £ 2 71F A5 ACE ASEA

T B E, 7179 ACE AddS FAT 23 offe} 22 AfddS FAskAth

4-4, 5, 6)

=2

(\

~

¥ 4-4. &4 ACE A& =427

Sample 2] 3l & (%) Sample A 3f & (%) Sample A &) & (%)
SG-1 11.7 £ 0.6 SG-18 77 £ 02 SG-35 0.2 £ 0.1
SG-2 42 + 0.0 SG-19 51 = 0.8 SG-36 9.0 £ 0.3
SG-3 6.2 £ 03 SG-20 96 £ 0.2 SG-37 74 £ 05
SG-4 109 £ 04 SG-21 93 = 0.6 SG-38 14.6 = 0.6
SG-5 104 + 0.3 SG-22 314 £ 0.6 SG-39 10.7 £ 0.2
SG-6 93 + 0.3 SG-23 8.6 = 0.0 SG-40 7.8 £ 0.0
SG-7 27 £ 0.7 SG-24 154 £ 0.0 S5G-41 139 £ 0.6
SG-8 13.8 £ 0.3 S5G-25 10.1 + 0.5 S5G-42 18.6 = 0.5
SG-10 11.8 £ 0.6 SG-26 371 + 1.0 S5G-43 91 =+ 09
SG-11 115 £ 0.3 SG-27 7.7 £ 0.6 SG-44 168 £ 0.7
SG-12 11.7 £ 0.5 SG-28 18.7 £ 0.3 SG-45 24 = 0.0
SG-13 99 + 0.3 SG-29 10.2+ 0.2 SG-46 05 = 0.0
SG-14 125 £ 0.1 SG-31 66 £ 03 S5G-47 10.7 = 0.2
SG-15 242 + 09 S5G-32 08 = 0.6 SG-48 272 £ 0.6
SG-17 18.7 £ 0.3 SG-34 12.8 + 0.7 SG-49 154 £+ 0.0

+ standard deviations.

GAG ) SBEBFE=9 ACEAS|ZHSH A7 100mg™s A8 &E 0~5000 207]%F,
5000~10000 2171, 120000]¢°] 4415 U< 1 A



¥ 45 71% ACEAs|IEA =H A3}

Sample A 3 & (%) Sample A 3l & (%) Sample A 3 & (%)
FM-1 298 £ 0.2 FM-16 19.2 £ 0.0 FM-34 105 £ 0.0
FM-2 141 £ 0.5 FM-17 247 + 0.2 FM-36 21.7 £ 0.6
FM-3 183 + 0.6 FM-18 151 = 0.0 FM-37 238 £ 0.3
FM-4 340 £ 0.0 FM-19 294 = 0.6 FM-38 255 £ 0.3
FM-5 154 + 0.6 FM-20 223 + 0.1 FM-39 276 £ 0.1
FM-6 295 + 0.2 FM-21 156 £ 0.3 FM-40 243 + 0.2
FM-7 146 £ 0.1 FM-22 164 = 0.6 FM-41 21.0 £ 0.3
FM-8 243 = 0.6 FM-23 16.1 £ 04 FM-42 23.6 £ 0.3
FM-9 246 £ 0.1 FM-24 226 = 0.3 FM-43 20.0 £ 0.5
FM-10 259 + 0.6 FM-25 21 + 0.3 FM-44 271 £ 03
FM-11 152 £ 03 FM-26 21.8 £ 0.0 FM-45 291 £ 1.0
FM-12 152 £+ 0.2 FM-27 182 + 0.5 FM-46 295 £ 1.1
FM-13 261 £ 04 FM-28 125 £ 0.6 FM-47 191 £ 0.3
FM-14 209 £ 0.6 FM-29 242 + 0.7 FM-48 152 £ 0.5
FM-15 243 + 04 FM-30 236 = 0.8 FM-49 319 £ 0.0

+ standard deviations.

g2 7179 SBEBFEES ACEAMNEAHZHAH 100med A& 0~8000 171%F,

8000~16000 10A41%, 16000~24000 167%, 24000~32000 17A41%, 32000~40000 1A% <& 3t

 sHATk

¥4-6. = ACEA3NEXH =AH 2.

Sample A &) & (%) Sample A &) & (%) Sample A 3l & (%)
CM-1 306 £ 0.2 CM-18 111 = 0.2 CM-35 60 £ 03
CM-2 172 £ 03 CM-19 78 £ 03 CM-36 11.6 + 0.5
CM-3 191 £ 0.0 CM-20 16.2 £ 0.6 CM-37 126 £ 0.6
CM-4 115 £ 0.2 CM-21 149 = 0.6 CM-38 11.0 =+ 0.5
CM-5 199 = 03 CM-22 169 £ 0.5 CM-39 242 + 0.3
CM-6 14.2 £ 0.0 CM-23 172 £ 0.3 CM-40 259 + 09
CM-7 199 = 0.7 CM-24 189 = 0.0 CM-41 39.8 + 0.5
CM-8 15.7 £ 0.6 CM-25 236 £ 0.8 CM-42 236 £ 0.6
CM-9 172 £ 0.8 CM-26 44 + 03 CM-43 13.6 £ 0.0
CM-10 9.2 + 0.1 CM-27 23.0 £ 0.7 CM-44 153 + 0.2
CM-11 6.1 = 05 CM-28 159 £ 0.6 CM-45 242 £ 0.6
CM-12 14.6 £ 0.6 CM-29 142 + 0.5 CM-46 86 £ 05
CM-13 149 = 0.1 CM-30 19.6 £ 0.2 CM-47 20.6 = 0.0
CM-14 10.0 £ 09 CM-31 229 + 0.3 CM-48 21.6 + 04
CM-15 142 £ 05 CM-32 10.6 = 0.1 CM-49 269 + 0.0
CM-16 192 £ 0.3 CM-33 83 + 03

CM-17 91 + 0.2 CM-34 186 £ 0.3

+ standard deviations.

74 % M, ANEHATZD



%9] SBEBFZE9 ACEAIEAHA=AHZA7 100mgd A31&L 0~8000 4415, 8000~16000
21741%, 16000~24000 18741 %, 24000~32000 541 %, 32000~40000 145U S 3¢l 3}t

=

6) ACE A3 &4} Kkafirin®] &4

A3 =2 ACE Ad|&Ado] &AH SG-15, 22, 26,
<= s Atk(fig. 3).

0y +y

- —
-2 a dra" "0 W B

19 4-3. ACE A&/ @94 pattern.

Lane 1, SG-15; Lane 2, SG-22; Lane 3, SG-26; Lane 4, SG-48; Lane 5, SG-32; Lane 6, SG-35; Lane 7,
SG-45; Lane 8, SG-07.

ACE Ad Aol =& 4, %, 7

)
52 BASA 479 JRlA Seld 4

8) 2 ACE A3 &Ao]

i
n
3
oh
>
©
Y
1
[

20079 83 4 84159 ACE AdEdS SA4s9Y. 1 23 2000d AddE A%

= =S ACEAS &40 #dH 445 (SG-15, 22, 26, 48) I W& ACE As|&Ado] =
4715 (SG-07, 32, 35, 45)9l 4 200633} F A3 patterne] ACE A ZAS 2l a3t



¥ 4-7. 20073 33+ 4 SBEBF=E9 ACE Ad&A =H 4.

Line inhibition rate (%) Line inhibition rate (%)
SG-15 18.2+1.5 SG-7 1.8+1.1
SG-22 19.8+2.0 SG-32 0.2+0.3
SG-26 25.6%0.2 SG-35 3.0+0.9
SG-48 16.9+1.4 SG-49 1.2+0.3

+ standard deviations.

9) S5 A &2 sephadex G-25 column chromatography

Heo] ACE AsfAIY E2E #18te] Sephadex G-25 column<
23 A3k 20-56H0 A thE ,s_'_sq gulgoe] 89S

1
2]
o

B
o
1
=Y
o
(%) uonquyui 30v

Abs (220nm)
w
o

20 1 30

4 20

10 | “ 1 10
0 4 ] ] ] ] ! I ] e 0

18 23 28 33 38 43 48 53 58 63
Fraction number

a9 44 AR E FBIEY Sephadex G-25 column chromatography 38 ol A&k
5 3]

(@) ACE inhibition(%); (), Protein concentration.

10) =9 EAATYAEY I1Ca & F
=

&
€ 24, 42, 509

Sephadex G-25 column< ©]-&3te] & TYEY [Coats Qg A%
429 - ENA 195ug/mle] 7Hg B sEoA ICohe 7HES Fdsiderd, 508 23

76 £ M. AlgHATZAD



A 364mg/ml, 24 EZ =4 88.8ug/mle] FEONA ICo#kS 7HES 9l st
TS AA @A) tig &S A AR 26%9 23% 2 24 2% EHES A
o HlE FES BASY ACE A4 HolA 429 8= /M Holds FAsA
Tk (3 4-8).

3 4-8. Sphadex G-25 column #3849 G0t ¥ T8

Fraction ICso (ug/ml)* Yield® (%)
24 88.8 2.6
42 19.5 23
50 36.4 13

* Concentration of an inhibitor required to inhibit 50% of ACE activity.

® Percentage of protein in relation to the total protein loaded on the column.

11) £8E A F3

24, 42, 50 EIE9o] A YdS Qe Ay} 24y 5000 B ES EHA 3|(uncompet1t1ve)
AFAL S &9 sFom(2d 47), 27 0.283ug, 0.022uge] Ki#es 7HdS 2l s
Hhd 421 8 E2 v AH A A (non-competitive) As|AZ &l HAoHW 0.097pgd Kiahs
M= Ao g2 g2l HJTHE 49

\'l
N

(')

0 r
80 r
K=0097ug 70 |

60 r

Sso

0.00 0.03 0.06 0.09 012 o015 -010 -005 000 005 010 015 0.00 0.03 0.06 0.09 012 0.15
1/[S] 18] 1/[8]

19 4-7. Lineweaver-Burk plot of ACE inhibition by fraction 50.
Inhibitor: , 0.55ug/ml; O, 0.275ng/ml; 9, 0.01375ug/ml; @, Oug/ml.



3 4-9. Sephadex G-25 column &% kinetic parameter.

Fraction no.

Parameter
24 42 50
1/ Vmax(1M/min) 10.0 13.6 9.5
K/ Vinax 153.7 13.3 172.6
Vmax(IM/ min) 0.1 0.7 0.1
Kun(1g/ml) 15.2 9.7 18.0
1/Kun(ug/ml) 0.06 0.10 0.05
Ki(ug) 0.28 0.09 0.02

12) SBEBS} 7|E}-&uje] @A 588 HW

224 Fruude) 22ELS 9
SDS-PAGEE o] &3to] F4ghudo] =
sanh 54 :

264 daitrT

A B C D E :F=G =H: | '5iJ: A

ad 48 FEEUE s

0.0125M Na-Borate, 2% mercaptoethanol ,1% SDS
100% EtOH

70% EtOH

70% EtOH, 1% Tween #80

70% EtOH, 2% mercaptoethanol

70% EtOH , pH 10

" T IrIaosEEsgnws >

78 £ M, ATzt

BCDETFGHI

WA 32 pattern.

0.0125M Na-Borate, 2% mercaptoethanol , 1% NaxSO,

0.0125M Na-Borate, 2% mercaptoethanol ,1% Tween #80
0.0125M Na-Borate, 2% mercaptoethanol ,1% Tween #40
0.0125M Na-Borate, 2% mercaptoethanol ,1% Tween #20

J



13) & 8v|'8 ACE AHEA
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S FABATH(1™4-9). 13} SDS
2 57199 ACE AaiA1o dZFyiS
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20000 r
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10000
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13 49. Protease A& WE 4+ & FEE2 ACE A& Hs}

g 10 =S 55 7hete] whaligk $ 4To overnight WAAA HES 21]7{6‘} i?
pat

ACE As|&Ads &9 sty =343 Protease N "AMANO" G*]8] A] ACE Xﬁ"%ﬂ%}/‘é o]
proteaseS 2|3t &L 9o Hlgto 20T FEdte AoZ 2l AT HE4- 10).



12000

_gﬁ A none
=
S 10000 |
@ B Protease NP
S 8000 |
kT C Protease N "AMANO" G
(]
> 6000 |
S D Peptidase R
2 4000 |
s E Protease M
w
Q 2000
< F Protamex
0
A B C D E F
Protease

1% 4-10. Protease =59 WE ACE A3|&A W3}

15) Protease N "AMANO" GA & 27| @& ACE Asf&A4 2 W3}

Protease N "AMANO" G9| HZ Ht-gAIZF 2 ¢ & FE259 €48 F5F w2 ACE
A S Fetr] st 44 & FE9 proteasedd] F 3 AZF IFACE WRERS

H3la] ACE AL 89 sQth £ B =ZE9 dxalE 100TCAA 2087 ==A
S EAE Ak FIAF dAHYTS AN T m=e AEES A HAUoH
proteasex] 2] o] Wopel wel Asj&go] F74E & s, 3AIZE o] & As&o]
st AEFE G2 SHATHaE 4-11). HIEA e 2417 e A 4A17E Atolol A Ao &S
Uehliglen dubdeg Azl Blste] As@de] w5S FASFATHIH 4-12). whebA
o] % protease*] 2 A] sample HIEA 28l ¥-gAIZEE: 44]3k0] Aget Aow &<l sl

18.0
£ 150
o
k::
:‘5 12.0
& 9.0
5
£ 6.0
=
E 30
[11]
g oo

1] 1 2 3 4 5 &

Time {hour)
—+—10mg/g —830mg/g ——50mg/g —%—100mglg
T8 411 A3 55 FEE9] Protease N "AMANO' Gxlg]AI7tol| w2 ACE Aol w3}

80 % . Algizzmt
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0 1 2 3 4 5 6

Time (hour)
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I 4-12. HEAHE 3 4 FEE Y Protease N "AMANO" Gx]g]A|7te] W& ACE A&
de] wsl

16) & protease(Protease N "AMANO" G)* 2 F &<l

3% pootease A F& F<lst7] 915t 10mg/g, 30mg/g 50mg/g, 100mg/ge] =
AR A YTES HEste] ACE AfBES & At 123 30mg/g7HA
protease ¥ 2] F7tel Wl ACE Asj&/do] §43] 718t olF 2 F71Fo] §43] o
skl 50mg/g@ 100mg/ge] A S AFol7F WA &2 Aew A JTHLH4-13). kA
protease*] 2] F& AZFSFEL 1gT 30mge] A F3 Aoz gt

- 25
£ —u
& 20t
=
=
T 15 |
i3
Fang
2 10 f
2
£ 5
3]
_ﬂ: U 1 1 1 1 1
o 20 40 60 80 100 120
Protease N 'TAMANO'G {g/mg)
- axz| iR bo ]

1% 4-13. Protease N "AMANO" G*]&]#Fol] WtE ACE A3|&A o] W3l
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157 A A% A

Hoh FEHAA 2= FAE

=

e 5% o

&

#7F gl

i
i+
Njo

;OL

= 2,040kg/10a
7] Aie) w2

=
T

} X% 2,100kg/10a, Hi

& 13 HEESYINE 2, 55, 7%

23 3% olFE 7

Z
A

—
25

=

ANA tray128%, 20082 2 #kol7t gllou, 288 3

~o

Hojgom, 53 559 7|

e
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