J. Korean Soc. Food Sci. Nutr.
29(4), 737 ~742(2000)

A F A o3 %)

= = : : : = 1=
25 WS F Angiotensin Converting Enzyme MsiEZ 2| Md Y 22|
A A - =4 ABS - WAST - AST - U wHS
dZEUEm AESED, TFEiEn AF7HEEn
CLEKE ABIED, T3t AEYY

Production and Separation of Angiotensin Converting
Enzyme Inhibitor during Natto Fermentation

Young-Je Cho*, Woen-Suep Cha, Su-Kyung Bok, Myoung-Uk Kim, Sung-Sook Chun®,
Ung-Kyu Choi*, Soon-Hee Kim** and Kyung-Sook Park***

Dept. of Food Engineering, Sangju National University, Sangju 742-711, Korea
*Dept. of Food Science and Technology, Yeungnam University, Kyungsan 712-749, Korea
**Dept. of Food Science and Technology, Kimcheon College, Kimcheon 740-704, Korea
***Dept. of Foods and Nutrition, Taegu Technical College, Taegu 704-721, Korea

Abstract

As functionality investigation of a soybean fermentation food, a angiotensin converting enzyme inhibitory
peptide was separated during natto fermentation by Bacillus natto and inhibitory effect was investigated.
After incubation at each 20°C, 30°C, 40°C, 50°C, 60°C for the 0~72 hr, protein content, protease activity
and angiotensin converting enzyme inhibition were determined. The protein content and protease activity
were increased and reached maximum at 60 hr fermentation with 40°C and decreased after the 60 hr
fermentation during natto fermentation. The optimum condition for angiotensin converting enzyme inhibitors
was appeared at fermentation for 60 hr at 40°C. Crude extract of natto was partially purified by Amicon
membrane YM-3 and Sephadex G-10, G-25 gel filtration, stepwise. The inhibitory rate was increased
in a concentration dependent manner, especially the most potent activity about 74.74% at 1.0 mg peptide
content. The most prominent amino acid of the peptide from natto was alanine, followed by phenylalnine,

histidine.
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Table 1. Changes of protease activity during natto fermentation by Bacillus natto

Fermentation Protease activity (unit)”
time (hr) 20°C 30°C 40°C 50°C 60°C
0 0.72+0.032Y 0.72+0.03* 0.72£0.03" 0.72£0.03 0.72£0.03°
6 0.73£0.01° 0.76£0.01™° 0.84%£0.03° 0.80+0.03" 0.83£0.04°
12 0.76£0.01* 0.76+0.02° 1.02+0,02%® 0.91£0.02® 0.88+0.02%
18 0.79£0.01™ 0.76+0.03% 1.03£0.04% 1.02+0.04% 0.88+0.01™
24 0.80£0.03™ 0.80+0.01"™ 1.44%0.10% 1.14+001° 0.89%0.03%
30 0.82£0.02° 0.84+0.02°¢ 1.5620.04° 1.36=0.07 0.91+0.04°
36 0.87+0.01¢ 0.87+0.03% 2.15+0.05° 1.48+0.03% 0.89+0.03>
42 0.91+0.03 0.89-+0.02° 2.41£0.04° 1.57+0.05° 0.86£0.03™
48 0.91+0.04 1.07+0.03° 3.08+0.24° 2.07+0.08° 0.86+0.01™
54 1.00%0.09° 1.04%0.02¢ 455+050° 216+0.228 1.25+0.09°
60 1.01%£0.03° 1.33x0.04f 5.08+1.48° 3.08+0.24" 1.09+0.02°
66 0.76£0.02* 1.35+0.14" 3.07£0.06° 3.07+0.06" 0.75%+0.04°
72 0.73%0.01° 0.74%0.02° 2.78=0.07° 1.85+0.18 0.74£0.02°

D Another alphabet was described to significantly different of 95% level.
PProtease was reacted with 2.5 mL of 0.6% Hammarstein milk casein and 0.2 mL enzyme at 37°C for 30 min.
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Table 2. Changes of protein content during natto fermentation by Bacillus natto

Fermentation Protein Content (ig/mL)>
time (hr) 20°C 30°C 40°C 50°C 60°C

0 197.50+1.73% 19750173 19750 +1.73% 19750+ 1.73° 19750+ 1.73°
6 214.002.29° 202.83%4.31° 225.17+5.75° 208.17+£2.93" 208.17+2.93"
12 21667+1269° 216834825 22683+ 1.44° 211.5044.09° 217.33+1.89"
18 219.00+1.32° 21650+ 4.27 22400+ 7.40° 221.83+6.17 21467+ 1.89°
2% 222.50+10.21" 21950+ 1.00° 241 50+ 3.78° 212.33+0.76° 212.83t3.33°
30 228,00+ 3.97 223.17+5.867 24817 +4.31f 22750+ 889 213.33+:7.01°
36 228.00%3.00 227.17+1.76° 274.17+2.75" 23350+ 564" 211.17+551°
42 221,50+ 7.40" 22817%7.10" 280.00+13.44' 233.33+1.04' 212.00+3.46°
48 228,33 +3,82¢ 231.33+2.36 285,00+ 7.05 248.33+7.69¢ 213,50+ 2.60"
54 221.67+2.93¢ 23450+ 2.18* 298.83+13.04° 249.67+3.75° 245.83+ 43 84'
gg 231.83+ 4.81‘1 238.33+1.04" 30150+ 11.44' 269.33% 1.53? 23400+3.28
. 226.00+6.06' 244.33+6.17" 27450+11.91" 282.67+501 234.67+3.33°

217.00+6.06° 22950+ 397 272.83 % 4.07 957.50+3.97" 231.50%4.36'

Y Another alphabet was described to significantly different of 95% level.
?Protein measurement was Lowry method.

Table 3. Angiotensin converting enzyme inhibition of ex~
tract during natto fermentation by Bacillus natto

Angiotensin converting enzyme

Fermentation inhibition (%)"
time (hr)

20°C 30°C_ 40°C_ 50°C_ 60°C

0 - - - - -

6 - -1 271 -
12 140 411 548 68 137
18 411 1096 1233 1370 685
24 548 1507 1781 1644 1233
30 1096 1370 1781 1644 1507
36 1644 2055 1918 2055 198
42 1781 2055 2623 2055 2329
48 2192 2329 2851 2603 2466
54 2466 2466 3051 2603 2466
60 2465 2877 3151 2703 2192
66 2320 2192 2877 2192 2192
7 2329 2192 2466 1781 1781

Y Angiotensin converting enzyme was reacted with 0.15 mL
of 25 mM Hippuryl-histidyl-leucine 0.1 mL enzyme and

0.1 mL peptide at 37°C for 30 min.

Table 4. Angiotensin converting enzyme inhibition of ex~

tract from natto by Bacillus natto

Hippuric acid Inhibition
Step (ng/mL) (9%)?
Centrol 185.00+12.12*" -
Crude extract 121.67%551° 3153
YM-3 membrane 106.33+4.73° 4252

Y Another alphabet was described to significantly different
of 95% level.

Z’Angiotensin converting enzyme was reacted with 0.15 mL
of 2.5 mM hippuryl-histidyl-leucine 0.1 mL enzyme and 0.1

mL peptide at 37°C for 30 min.
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Fig. 1. Sephadex G-10 gel filtration of extract from natto
by Bacillus natto.

Table 5. Angiotensin converting enzyme inhibition of frac—
tion after Sephadex G-10 gel filtration of extract
from natto by Bacillus natto

Fraction  Hippuric acid (tg/mL) Inhibition (%)
Control 177.33+12.10%" -

A 191.33%351% -

B 94.67+5.69° 46.61

C 164.00*557° 752

D 173.33£2.52% 2.26

E 180.33+9.07" -

Y Another alphabet was described to significantly different

of 95% level.

2’Angiotensin converting enzyme was reacted with 0.15 mL
of 2.5 mM hippuryl-histidyl-leucine 0.1 mL enzyme and 0.1
ml. peptide at 37°C for 30 min.

Zo] Bell4] 46.61%2] ACE A 37} Vel o ACE A
A7k ehd BREES Sashgo
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Sephadex G-25 gel filtration
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Fig. 2. Sephadex G-25 gel filtration of antihypertensive
peptide of extract from natto by Bacillus natto.

Table 6. Angiotensin converting enzyme inhibition of frac—
tion after Sephadex G-25 gel filtration of extract
from natto by Bacillus natto

Fraction Hippuric acid (g/mL) Inhibition (%)?
Control 10200 6.08% -
B-1 96.33+15.01° 5.56
B-2 4667+ 764° 54.25

Y Another alphabet was described to significantly different
of 95% level.

Z)Angiotensin converting enzyme was reacted with 0.15 mL
of 2.5 mM hippuryl-histidyl-leucine 0.1 mL enzyme and
0.1 mL peptide at 37°C for 30 min.

ol 2]%t ACE #8243} Table 73 o] 0.5 mg 1.0
mgS F7FS W) b7} 42.37%2} 74.74%2) A &) & e}
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2.2 Azy=E et o] Shin $(18)°] A peptide®] ACE
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tidine®] 20.24% 9] ¢4 2 Yehgdt} o] & Suh 5(27)
2] FA oA A A& peptide®] o}l A4k F4J o] alanine,
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=

Table 7. Angiotensin converting enzyme inhibition of par-
tial purified peptide from natto by Bacillus natto

Inhibition (95)”

Content (mg)

Control -
01 -
0.2 17.12
05 42.37
1.0 74.74

1)Angiotensin converting enzyme was reacted with 0.15 mL
of 2.5 mM hippuryl-histidyl-leucine 0.1 mL enzyme and 0.1
mL peptide at 37°C for 30 min.

Table 8. Amino acid composition of isolated peptide from
natto by Bacillus natto

Amino acid Content (%)

Asp 0.62
Glu 0.87
Ser 0.29
Gly 5.14
His 20.24
Arg 1.05
Thr 2.21
Ala 30.34
Pro NDV
Tyr 0.98
Val 2.03
Met ND
Cys ND
Ile 2.76
Ceu 1.82
Phe 30.03
Lys 1.12
Total 100.00

UND : Not detected.
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Characteristics of Sepiae Os As a Calcium Source

Han-Soo Kim, Mi-Young Lee and Seung-Cheol Lee'

Dept. of Food Science and Biotechnology, Kyungnam University, Masan 631-701, Korea

Abstract

The possiblity of sepiae os as a calcium supplement in food was studied. Elementary contents of sepiae
os were as follows: Ca 53.2564%, O 26.781%, Na 14.905%, Cl 4.37%, Sr 0.507%, P 0.064%, S 0.068% and Si
0.051%, respectively. Most of calcium in sepiae os was present as a form of CaCQOs. Surface area of sepiae
os was found as 386 mz/g, and scanning electron micrograph showed sepiae os has multilayer structure.
Buffering capacity of sepiae os showed same pattern as that of CaCQOs. With above results, sepiae os
can be used as a calcium supplement in food with good characteristics.

Key words: sepiae os, calcium source, characteristics
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Fig. 1. XRD analysis of sepiae os.
Standard material used was CaCQs.
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Fig. 2. Heat absorption analysis of sepiae os.
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Fig. 4. Buffering capacity of sepiae os (closed circle) and
CaCOs (open circle).
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