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SUMMARY

1. TITLE

Development of natural sauce containing antihypertensive function material

. OBJECT
This study were investigated development of a natural seasoning using the

enzymatic hydrolysate of beef, whangtae, soybean protein isolate.

. RESULT OF STUDY

1. The angiotensin converting enzyme(ACE) inhibition effect of soybean protein
isolate hydrolysate was studied using protease. Soybean protein isolate was
hydrolysed by seven enzymes (Alcalase 2.4 L, Flavourzyme 500 MG, GC 106,
Multifect Neutral, Neutrase 0.8 L, Papain 30,000 and Protamex), enzyme
concentration (0, 0.5, 1.0 and 1.5%), at various hydrolysis times (0, 1, 2, 3, 4, 5
and 6 hr) and suspension concentration (1, 5, 7, 10 and 15%). absorbance at 280
nm, brix and ACE inhibitory activity of soybean protein isolate hydrolysates
were investigated. Absorbance at 280 nm and brix of Alcalase 2.4 L treatment
were higher than other enzyme treatments. The optimum condition of hydrolysis
was Alcalase 2.4 L, 1% enzyme concentration, 5% suspension concentration and
4 hr. ICs value of ACE inhibitory activity of soybean protein isolate hydrolysate
was 79.94 pg/mL. These results suggest that soybean isolate protein hydrolysate

from Alcalase 2.4 L may beneficially antihypertensive.

2. Protein hydrolysates have been increased use in the food industry recently
because of their improved nutritive value, enhanced functional properties and
potential biological activity. This study was investigated development of
antihypertensive natural seasoning on Kimchijjigae (Kimchi Stew) with beef

hydrolysate. Natural seasoning product quality was compared with four kinds



(A-D) using red pepper powder, crab water extract, kelp, garlic, anchovy,
short-necked clam, shrimp, beef, shiitake, frozen—-dried Pollack, and beef
hydrolysate. Angiotensin converting enzyme (ACE) inhibitory activity of natural
seasonings were C (50.9%), B (45.2%), D (42.4%), and A (42.2%). From sensory
evaluation of Kimchijjigae, B natural seasoning was good taste for sweet, hot
taste, and aftertaste. And C natural seasoning was good taste for salty and
savory. In total acceptance, B natural seasoning was better than C natural

seasoning. Therefore natural seasoning on Kimchijjigae was B natural seasoning.

3. Food seasoning is regularly used in soy sauce, vinegar, Monosodium
L-glutamate (MSG), nucleic acid, and chemical seasoning for seasoning food
preparations in order to enhance taste and flavor. However, eating too much
chemical seasoning induces the food stability, such as adult-onset diseases. So
the idea of “natural seasoning” has been spreading as a way to pursue a
healthier life. This study was investigated development of a natural seasoning
on Kongnamulguk (Bean Sprout soup) with frozen-dried Pollack hydrolysate.
The natural seasoning made four (A-D) using skipjack tuna, kelp, garlic,
anchovy, short-necked clam, shrimp, beef, shiitake, frozen-dried Pollack, and
enzymatic hydrolysate of frozen—dried Pollack. Angiotensin converting enzyme
(ACE) inhibhitory activity of natural seasonings were D (386%), A (38.2%), C
(36.9%), B (35.79%6). There was no significant difference in ACE inhibitory
activity. From sensory evaluation of Kongnamulguk, B natural seasoning was
good taste for satly, sweet, savory, and total acceptance. Therefore natural

seasoning on Kongnamulguk was B natural seasoning.

4. This study were investigated development of a natural seasoning using the
enzymatic hydrolysate of beef. The optimum condition of beef hydrolysis was
alcalase 24 L, 1% enzyme concentration, 5% suspension concentration and 4
hour. Angiotensin converting enzyme (ACE) inhibitory activity of beef

hydrolysate was 70.2%9. Natural seasoning product quality was compared with



five kinds of beef hydrolysate concentration(0-20%). From sensory evaluation,
natural seasoning in 15% beef hydrolysate was taste good for salty, savory, and
total acceptance. ACE inhibitory activity of natural seasoning in 15% beef
hydrolysate was 41.7%. To make a natural seasoning, it was desirable for taste
of products that powdered 15% beef hydrolysate were mixed with 1.796 red
pepper powder, 4.25% crab water extract, 10.29¢ kelp powder, 1.7%¢ garlic
powder, 10.226 anchovy powder, 10.29¢ short—necked clam powder, 12.75% shrimp
powder, 179 beef powder, 12.75%6 shiitake powder, and 4.25% whangtae powder.
Amino acid compositions of natural seasoning in 15% beef hydrolysate were
taurine (511.3 mg%), glutamine (846.2 mg%), glycine (120.6 mg%), and
ammonia (NHsz) (105.7 mg2%).
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%

ACEA & &4 & Cushmans(1971)¢] ®wel wel SAsAT. 5, 0.3 M NaCl
S 3% 0.1 M sodium borate buffer(pH 8.3)°l rabbit lung acetone powder
(Sigma Chemical Co. LtD., USA)E 1 g/10 mL(w/v)9] %= 4ToA 24X &
b F&3% th& 4T, 4,000 rpmolA] 403 dAEE s ACE 22498 A
t}. ACEA3] €4S 10 mg/mLe ¥5& AXxd A& 50 uLol 01 M sodium
borate buffer(pH 8.3) 100 uL9} ACE Z &4 50 yLE 713k t}d 37ColA 583t
uHk-g- A7l F 0.3 M NaCle|] g% 0.1 M sodium borate buffer(pH 8.3) 5mL
of HHL (hippuryl-histidyl-leucine) 25 mg& 73l wr& 712 50 uyLE #7)3)
o 37ColA 3083 wkgAAY. ojul 1 N HCl 250 uLE 713l wb-8-& A A7
% ethyl acetate 1.5 mLE 7}3l] 1583 wHkgk & A1 E2](3000 rpm/5 min, 4C)
ste] FEd 1 mLs Atk o] AT HE 120TCoA 30:3F ¢d3s] AEXAA T
& 3 mLE 718 ge vhA &g F 228 nmollA] FHEE FAHIAY dEzTe
FE= A FE8& 50 uLE 7ralA A @itk ACE Asjgd S vhs Adba s
&

shech.

Q) &adst g4

i

., _S—SB
1= ( 2225 ) x 100

S: sample absorbance SB: absorbance of sample blank

ACE inhibition (%)

C: control absorbance CB: absorbance of control blank

(4) AAFI 22 (Electron donating abilities, ED.A.) &4
grrstgAd e 4bsle] Fo el HiE ZYedd B4 8-S SAHs 4
gt AAE I AE&(EDA)S] 374 W& Blois 9 el wa 4 Alm
DPPHoll gk datzgo] T2 Almefe] SddE SASS 5 Al=9 0.2
mL(1% sample®] 7% 50 uL Al&H +150 ul EHFF)S 99.9%2] o et &3 3t
4x10* M DPPH £ 0.8 mL, 0.1 M phosphate buffer(pH 6.5) 2 mL<%} 99.9% ¢
B 2 mLE 718t 10&x7F ksl & 108 $o 525 nmoll A &3

)
b xzTEAE ARl S Vel dEsen, EDA SAHAd= offf 9

Sample O. D.
Blank O. D.

EDA (%) = (1 - ) * 100
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(5) 47| 7hgEEE Alx

h ksl A=
37 20 kgE o|vfEo|A F91dte] xHES A A3 U}e grinderE F4 3 &
ARz 52 kg Wx=& el olE Al 4] 100 meshA = A A

e Az

£
K

7]

i

(th) 7kl &

JhEafo] Apgdr dulE RHelghE F 7 F£o2 Flavourzyme 500 MG,
Protamex, Papain 30,000, GC 106, Multifect Neutral, Neutrase 0.8 L, Alcalase
24 L& AHEekelth. 249 542 Table 2. ¢ 21

_41_



Table 2. 9Md 3842 EA

, Optimum
Optimum .
Enzyme q Temp. Menufactuer Origin Type
b C
Flavourzyme 500 ) Endo
57 20 Novo Aspergillus oryzae
MG Exo
Protamex 2.5-75 35-60 Novo Bacillus Endo
. Oka zone ]
Papain 30,000 57 65-80 ) Carica papaya Endo
international
Oka zone ) ]
GC 106 4 %) ) ) Aspergillus niger Endo
international
) Oka zone Bacillus
Multifect Neutral 55-6 40-60 ) ] ] Endo
International  amyloliquetaciens
Bacillus
Neutrase 0.8 L  55-75 45-55 Novo ] ] Endo
amyloliquetaciens
Alcalase 24 L 65-85 55-70 Novo Bacillus licheniformi  Endo

& 550C A2 g3y, xdmd sake semi-micro Kjeldahl® o2 A A18%) 2

=
btk mE BAe 33

, A& ether® o] 83 Soxthlety &2 FEdte] 343
g A stel WS Asstel et

(7) 9=, 9= pH =A
=F Y%A (PR-1, Atago Co., Janpan)E ©]|83te] % @9 = SAH3A 3,

== 9457 (PAL-03S, Atago Co., Janpan)E o]|&3le] % @ = =489t pH
pH meter (Orion 3 star, Thermo, USA)E < &4 33] v HE3sle] Hargk
AAtsto]l LERU AT
) ol e @A (NH: -N) & 24

Formol (Sorensen, 1907)HS Wasle] A& 5 go 579 250 mLE 7F8le] 30
® ok wyksl & wwukgel 25 mLE 0.1 N NaOHE 4o = pH 852 A3 Th
of7]e] g pH 85& ZAId EFLHs= & 20 mLs 7Fsto] pH7F stobAHd

rlr

mlo

0.1 N NaOH-& <22 pH 8574 thA] AA4ekqitt vhg 2ol we} ofnjwmg] A
s Ao, AR T 7 33 vHEete] SAS & Hdghs eI



_ (A-B) x 14 x F x250
obv] el d A& S (mg%) = x 100
5 X 25

A: 0.1 N NaOH £99] A& AA= (
B: 0.1 N NaOH &2 &A1& A4z (mL)
F: 0.1 N NaOH &9 =A<

9) A A#E 24

AAke STSHe oz AHEFsdth. Alx 0.1 goll wWysh 5% L5 &
4 mLE 7}3Fe] A7) (Ultra-Turrax T25 basic homogenizer, IKA-werke, Japan)
2 6,500 rpmol A 1E3F FAste] AAEE (6500 rpm, 102) F FF At £
shlvh Al EE A E 5 3]
e X3S 23] WhRdte] d2 AT HAx ATdSs o] SRFE 10 mL

H
Aeotal 260 nmol A FR s FASOAY. ke FEAE E=2860.% St &

A& Fo #ake] %k (ug) = (A x V) /(S x 10% x 100
Al AlE G 1 mL F9 #2ke] <k (ug)
Vi &8 78 A AEEHY T (mb)
St AEAHZE ()
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Table 4. A& AAxv x5 g v]& (2x)

11'?*7<H§_ A B C
e 2 2 2
E 5 5 5

A wh 12 12 12
vk 2 2 4
A 12 12 12

npA] 2 12 12 12
A -5- 15 15 15
e 0 2 2

&) 217) 20 20 15
Ok 1} 0 6 6

TIaHA 15 10 15
ige) 5 2 0

(14) A7NE ddzxzv = o vj& A4 (33

274 Agtel A #eE kel ACE Adlddo] =okd A AlEe] ACE A&+ 7Hashe:
zol7] Yo Har] iRy HUF wRE vEA ko] 3x wiEdveS AAEALY. 7
FRAES 579 2ubs M3 JoenE MG dAxvE A AEel 4iL7] Jheis

, 5, 10, 15, 8L 20%= 747 riete] #eRrt 3% 9% 3 ACE Asldds 574

<

S B g w9 CAES Vo ABS AF H37)sh Tuuidlel FFE ¥
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Table 5. 7§ zu| g9 v & (43

DR A B C D
(Al =+4ar7])  (arg+afE+d i) (EE) (#3r71)
I 1.7 10 2 2
£l 4.25 4 5 0
oFA] uf 10.2 8 13 2
vk 1.7 5 5 5
a4 10.2 8 13 0
i 0 4 4 5
1=y 10.2 8 13 0
A - 12.75 8 15 0
Eahe 0 8 8 8
2] 31.7) 17 8 0 30
QF 1} 0 3 3 3
‘WA 12.75 8 0 30
SHej 4.25 3 4 0
H a7 7R 15 15 15 15

(16) AL Az 9 2y
h /AN (13 £

o AE : FH 45 g, 75 1/4%, <3 &) g, &9 100 g,

Awps15g o 20 g ZHHE S5 g

o ZHY 1. B 5o 9F, 13 ZuaE =9 #Zelvh
]_

(h FEAA (13 £
o AR FH 1201, ¥ 150 g, T 1/4%, 49 50 g, oH58 60 g, ot 20 g,
F 10 g, &2 30 g o= vl 10 g, 2571 5 g, 254 10 g,
S bg XUHEDbLg
o Y 1 1 & 53 I, Fok ZHEE ¥l #th
2. A v, fzEy A} g, 3E7FEE W Btk

3 AFE AAUL FH, ek Z7¢ Wi #el whFeld,
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I, A, Al wks, W) 3 vey) apx =) Al A%, a7, EEolw A,
oo, I waMAl g FFor F 177K ABEE Z47te] EAd ghao] d4F3E dlo] &
FEHES A=Y o] FE0] EL 7GRS s HEke], TEAIRRE 08 G E
3] brixE FAIALE 1G9 FE2AIZ] T2 brixe] SAZAT, 1205 72 F 0.61%°1A]
2408 719 B 26%E VERTE ZA1E= 1208 7S 3 2.9%0 4] 2408 7FE B 43%E 1)
BP9, thAute] FEAIR ] 2 brixe] A4, 719 A 21%94 60F 7TE $F 6.3%
oA 180% 71E ¥ 1364%F YERSAL, vlse 608 719§ 2.3%, 1208 71E ¥ 105%
oAl 240% 7HE & 24.3%F YERNALE EA 9 FE:AT TE brixe SAATHE 714 A
093%0A 1208 719 3 52%% YR} o|ftell ZF A|RE 2408 718 % 5 brix =
A Ay T 49%, vHY 3.0%, 9-E 11.9%, M- 134%, A7 2.5%, FFolHAl 34%,
WF} 5.2%, 240 44%, I 54%, IHA 45%, B TF 85%F HEMISITH

3 5
25 45 1
4
- 2 35
F 3
§ 15 4 ,ai 25
8 o 2
1 15
05 A i}
05
0 0
0 30 60 90 120 150 180 210 240 0 30 ] 90 120 150 180 210 240
Time (min) Time (min)
Fig. 25. 3159 FZ A7t o2 brix. Fig. 26. 219 FFA1Zko ¥ brix.
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16 30

14 4 25 1
12 A
s | s 20 4
i B 3 13
I I
& G
4 4
24 g
0 0
0 30 60 90 120 150 18O 210 240
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Fig. 27. TA vl 9] FZ A7k 2 brix.  Fig. 28. w59 5%A7to] o= brix.
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3 %7 i 4
@ (=]
21 21
Al | N
0 o T T T 0 o]
0 30 60 90 120 0 30 60 90 120 150 18O 210 240
Time (min) Time (min}
Fig. 29. ¥ x| 9] FZA|7to] o2 brix. Fig. 30. ¥9] FZ A7t w & brix.
35 14
307 12 4
25 10 A
£ 17 g 81
3 &
o 15 4 = 61
1 q 4 -
05 1 24
0 0
0 30 60 90 120 150 18O 210 240 0 30 60 90 120 150 18O 210 240
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Fig. 31. vle)9 9] FZA 7t B2 brix.  Fig. 32. v &9 FZA)719] = brix.
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Fig. 33. A-5-9 FZA17ko W& brix. Fig. 34. A7+9 FZFA| 3o @& brix.
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G50 WA UT4%0)7) 1wk ol d HE ARE 95 737
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35
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Unit: % (dry base)

A= T 3 & A A N
aLE 92.9 0.5 0.1 1.1 0.4
g 81.4 2.1 0.8 13.7 2.0

ChA] vt 12.3 34.0 1.1 7.4 45.2
vhs 63.1 1.5 0.0 5.4 30.0
27 26.2 14.1 9.8 47.4 2.5

i 82.7 1.3 0.1 2.3 13.6

Eshs 86.1 3.2 1.6 6.7 24

HRA] 2 82.2 3.0 1.1 13.0 0.7
A -5 18.0 16.5 2.9 90.0 4.1
7 83.3 1.1 0.2 1.5 13.9

3317 67.4 1.0 11.3 20.1 0.2

FE ol Al 90.8 0.8 0.1 3.5 4.8
&t 90.1 0.4 0.1 1.0 8.4
2.0 82.4 1.2 1.2 15.1 0.1
3t 91.1 0.6 0.3 1.5 6.5
FEaH A 10.6 45 3.1 18.1 63.7
=% 82.8 2.3 1.2 9.7 4.0
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Unit: % (dry base)

g 538 — : 1 249 WM g5gE
L 17.5 12.9 0.1 18.0 ol4
£l 9.0 21.6 04 68.9 0.2

ChA|wt 3.2 34.7 0.3 79 23.9
vk 11.7 4.6 0 13.8 69.9
a4 3.1 40.3 10.6 43.2 2.8

i 20.7 1.3 0.1 8.3 63.7

v E 6.4 46.7 0.3 24.4 22.3

upA| 2t 6.5 12.0 0.7 46.7 34.2
A -5 45 10.3 0.8 74.4 0.6
Y 7 139 29.8 0.1 18.0 38.3

& a17] 45 2.8 14.7 75.1 0.0

I 7.3 154 0.1 18.1 9.1
&t 24.6 4.6 0.1 18.0 38.3

2% o 8.8 154 0.8 74.4 0.6

i} 214 2.7 0.1 11.5 61.2
YA 8.1 15.5 1.1 11.4 63.9
=% 9.5 13.7 1.1 15.6 30.1
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Aaioltt. NlAEe Wk 3 QAR 3, ol AAE BAXNE FHES AxSYT

(D) ANME AAzxu R FEE brix 57

2% ARARE e Az ANE JAXHE FFEY brix (%) SAHA, W
HE& (A-F)3 &A1 (0-60 min)dl] e brixs 03-05%%F e, 540 e
brix #ke] zke]7F A9l AT
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Fig 47. A& AQxv 5 (A-F)9 719A 3 & F% 59| Brix.
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(2) ANME FAdxv Rz ACE A =3
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Brix

Table 8. A 37| 7[R 29 758 84255

8.5

7.5

6.5

0.0

0.5

Enzyme concentration (%)

| oGC106 mAlcalase 2.4 L

m Papain 30,000 |

1.5

Fig. 57. da7) 76 &9 7lois] aaseeod W brix.
4

* 27| R FE 1%, 7heiE] ARk

hour

T Enzyme Sensory attribute
emp. :
Enzyme . concentration
() Flavor Color Taste
(%)
0 45 5.5 5.5
0.5 3.8 5.8 4
GC 106 55 1 35 5.8 3.3
1.5 3.3 5.8 2.5
0 4 5) 5.5
0.5 35 1.75 35
Alcalase 24 L 65 1 35 25 3.3
1.5 3.5 2.3 2.8
0 4 45 5.5
: 0.5 35 3 45
Papain 30,000 65 1 35 3 4.3
1.5 35 3 45

=196, 7Ha-El] A ZE 4 hour
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(3) EA& 1% #7HSE 7hgEa &9 ACE A3
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Alcalase 2.4 LZ 585%E YEM ST Papain 30,000% 57.8%%2 4]317] 71483
9] ACE A&l &4 Be 224 =4 JEry

Ha7] ZhpeEE] A A 280 nme] SR E, brixs SAS gty B A
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Fig. 58. #a7] 78l &9 7lE38 40 ©& ACE A& E4.

* A7) EE T 1%, BAF R 1%, 7FEEE] AZE 4 hour

(4) 7hpats] A A
Alcalase 24 L 1%E #H7tst 77} 0, 05 1, 2, 3, 4, 5, 6 A3t 7143t H 4
e AE MRS 918 JeRE A vFeREEe] 280 nmol A9 SR,
brix 243 7H($$F) H31 Wor o BeHNE T A3, 280 nmeolA 9
T Z2AAINE OA7 A 061, 308 IR A 1602 FA38 F71ete e
o, 6A17F Zheel akle W 26o= JHE ESkth Brixas 6A17F bR =
w 92 7h Eokvh de AR A, e 1A7F vheRE Al Ha] 59 FEu
7F Ao 633 r VERrF M %A, HEe hews] ARkl 1441t W
5- kel

6.3-7TH0 2 =& HAFE YJepgl oy 5-6A7 ol A= 3-3.72 wH&-Eo] g3 73
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Fig. 59. #37] /MR8 &) 7A53s Azel w 7p5is] 34

* A 7| B2 TR 1%, Alcalase 24 L 5% 1%

Table 9. -/;3]:]17] 7]'—};:;.]:_]—3“%9] 7]——);1;,‘:_'_5 }\]7]_0“ ]I]»E 7]_ ?1:1_3“%9] %%%7}

Hydrolysis time (hour)

Sensory

attribute 1 9 3 A 5 6
Flavor 2.3 5) 4.3 2.7 2.7 4
Color 6.3 7 6.7 6.7 3 3.7
Taste 2.7 2.7 4 4 4 2.3

* A a7|EE F5 1%, Alcalase 24 L &% 1%

91e) A3}, 2378 Alcalase 2.4 L2 7F5E3) A7he] G3= 4A b A =9ka,
AAAQl WS nHS w 1A7re] AFE Aoz yEhy, 4 JEEHE ACE
A& S =AY MRS ACE A8 @4 =845, X7 7526 s

TFE R ES 44.6%, AXZF TFEEE S VPR ES 585%9 EHE UEehlo] 4
Al

7] AR Ee) H4 Ahai)
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ACE inhibitory activity (%)

1 4
Hydrolysis time (hr)

Fig. 60. #3L7] 7l &9 7hgis] Azt wE ACE A3 &4,
* A 7| B2 TR 1%, Alcalase 24 L 5% 1%

o] v&xE AAFY] AT HA 7|4 v 1,5, 7,10, 16% HAE
aL, olell Alcalase 2.4 L 1%E H7tste] 65ColA 4XZE 7h8-ef skSivtk 7F
Ay 714 w271 F74ske] whel 280 nmel A9 EFF = brix & F713)
Atk 3] 7R EY 280 nmol A Y FFEE VAFE 5%0lA 3T7E 1% ¥

Lo 298tk STk o, 7% ol sReAE & AolE YEWA ¥koH,
brixel M= 712 % %= 5%l 1042 1% 5::4 9.0X.t} kol =LA Z71skge) 7)

HEem7t S71eE 280 nmol A9 39} brixgt &7 S7F8IR| T IR E
o l&# AXx A Aar|EFde BAALTE 385t HEF FEE 5%E A
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140 | .
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Lib]
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Beef concentration (%)

| s Brix —0—28{}nm|

Fig. 61. HaL7] 7kl Al Har|3 %o dig 7l &4,
* Alcalase 24 L &% 1%, 7F<FE38] A7k 4 hour

_74_



(6) &1aL7] 7t ielEel AlxeA
o) 7Rl ee Az 98, HaviE 100 goll 7 2 L 6%)E #

7}aksdeh pH 6.22 ¢ H 7|22 fHo] Alcalase 24 LE 1% (v/w) J718] 6

ofr

N

5C oA A Zr 7hdste] 7t aiataitt. 7 Azbe] A a5 d o] vErdll o,
a7l 54 WAZE st sk vheREE ezl & 84 WA E 95
B0CollA S5&E3F At 4Tl YAAR 5 Fhpief hojmo] 7helekel
ol +g¥ e #FFY 71 3lo] ol E 7,000 rpmol A 40% st 44 FEElEad
vl QAEY 3 ArZzHS FH3lo] filter paper (No. 2, Toyo Roshi Kaisha, Ltd.)Z
doles AAR §, 60TAA =33t 50 YarA, 1&g o4 Adx3t
i) TheElEs ARSI Fee 321%2 R
Weighing the beef flour
!
Adding distilled water (5% beef solution)
!
Adding alcalase 2.4 L 1%(v/w) in beef flour
!
Heating at 656C for 4 hour
!
Heating at 80C for 5 min
!
Let the hydrolysate cool (4C)
!
Centrifuge the beef hydrolysate for 40 min at 7000 rpm
!
Filtering off impurities through filter paper(No. 2, Toyo Roshi Kaisha,
Ltd.)
!
Concentration
!
Freeze drying

Fig. 62. 417 7}Fia & Ax3A.
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(7) A7) AsEH T ACE A 4 24
37 HEREEe ACE Aslade 24stqh 1 A 237 AaRe

=9 ACE A&|&4 70.2%0°] .

ok ARG ddzv s ais ve A4 B3

27} Bkl Al BeE ke ACE AslEA (272%)°] E9kd A Alge] ACE A&
AR Fol7] A& i) JleRalEY A7 wEE vhEA st 33 wiE} HEs AR
sttt

FERAES SR &5E 7 AL en®E AVNE HAxvE A AR 4] Tk
wAEE 0, 5 10, 15, 20%% 717t F7tstel #5387l 9%, 9% 2 ACE A84& 574
sl

3 MFos e 9nE ST 43}, BEE 365002 JHEEeE At R &
FAFE FRmrl Folpon, AR B 29-4%2 JHERHE AV vE7t BoldSE A%

6.0 45
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1 35
P L 43 =
= {25 &
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U‘J} 12 WH
9 {45 o0
4 &
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2ol = & =5 (%)

Fig. 63. 4a17] 7}-E3E A7 v2d o A8 ddxv e 3=9 9%
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2) Ha7] Zpeiel=e] H7F sl mE de Al
A37) RS AU ¥RE vEA Adrbe 33w Mg ddxuE BEaA

= 47 ARE 10% G0l HnE 66T S8 ol WAl (- WA, Hl=l Ay,

FRAE 15% FUMetds W 565 0% M =
ki, ©@uke ThEdels 10% HUFells vl 5630 Y U &
A7VSA] 92 %0l A 585 0% VBTt 7P Eokow JEReEe] Hub Al &ute] A
S =AA V)amrt seld Aol oAt ovt JlERElE HUskS W 715 ET)
52-54% 0% I Ao|7b Ytk Ante: VM RalE 15% H/HEAE uf 53R V|sk
7V 7 Zekow, AWkAQl VEk W JEREE 15% ke Adxu s 7|anrt vt

= Zghr},

& AN

Intensity score
[#x]

(8]
0 5 10 15 20
Hydrolysate concentration (%)
MR gSE T ampay TRy e .
CiOf i O —— = OF
[Ep [ O = A

Fig. 64. 317] 7heidlle 37 w50 & AS Adxv s A3
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3) Harr] 7heela el H7h wieol wE ACE AslEd

#a7] ZbEREE AUF s 2E vEA UK 33 v AlE AAxrEe ACE A
e FHAH, JedalE HIF 0% (27.2%), 5% (30.9%), 10% (34.0%), 15% (41.7%),
20% (44.0%)2 7Rl Ee T27F S71EE ACE A3 T Eolxith

50.0

400 -+
300 4
200
100 -
0.0 T T T T
a 20

Hydrolysate concentration (25)

Fig. 65. 4]3L7] 7heEal & A7 w50 wE A7 ddzv 59 ACE AslEA.

ACE inhibitory activity (%)

@) ANE ddzrael age A

7] eEEE A BRE GEA AU 34 Mg AE Bz e #ey
At ACE A#@A 23743 234 wjgell A el AxEet 417] 7HERAES 15% 3

W &S Mg Hodzuar AFIAT =, 23 1.7%, 27 425%, thATF 10.29%, v}
5 17%, 97 102%, IR 1020, A 12750, H37) 17% EIHA 1275% B
4.25%, &317) 7FEEEE 15%E v ghelaloh

Unit : %
FE 5] £ ZAM Fehwz 92
ANE AAxvE 10.0 10.2 4.2 52.4 23.2
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(D ANE ARz oplwrl A Fa B T B
A7NG Bz R oplwe] A s W FFE BAG A%, oprlwe Wi B

}1\1—
S 402.3 mgeolH, At TS 152.3 mg2olth

(th ARG AAxv 5 opv] At Shek £4

ANE AAzv R opnwAt A B FrEE E43 23 FElobu Akl depeptide?!
anserine (463346 nmole)9 $rgo] 71 ®th 223 ammonia (NHs) (6206 nmole),
taurine (4085.8 nmole), glycine (1606.9 nmole), glutamine (846.2 nmole) 52 <o
2 oluxAb ko]l wWeko ™ homocystine (2.3 nmole), asparagine (5.9 nmole),
phosphoethanolamine (7.6 nmole), serine (10.6 nmole), a-aminobutyric acid (11.2
nmole) 59 o] AQlth HFel taurineo] 1S}, AT F o, FdAH
=, B4 Azl dvtE WAk

ANE AJdzu 5ol feolneite] dafo] F5-3H, taurine, glutamine &

o] 72 ubs} glycine, leucine 59 ©@obs U= ofv|wAbES ®ol &F-3ta 9t
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Table 11. A7/E& AAxn g9 oju| At 1Al

ol Ak ESTD concntration mg/100mg
Phosphoserine 44,53 824
Taurine 4085.8 511.30
Phosphoethanolamine 7.56 1.07
Tyrosine 35.31 6.40
Aspartic acid 29.7 3.89
Threonine 130.18 15.50
Serine 10.63 1.12
Asparagine 593 1.03
Glutamine 846.23 123.67
Sarcosine 23.81 212
a-aminoadipicacid 35.09 565
Glycine 1606.92 120.63
Alanine 30.55 718
Citrulline 35.76 6.27
a-aminobutyric acid 11.22 1.16
Valine 43.59 511
Cystine 49.19 11.82
Methionine 94.71 14.13
Cystathionine 24.58 5.46
Isoleucine 55.08 723
Leucine 56.67 7.44
B-alanine 72.38 6.45
Phenylalanine 123.96 20.48
a-aminoisobutyricacid 22.94 2.37
Homocystine 2.29 0.31
¥—aminobutyricacid 152.64 1574
Etanolamine 125.48 7.66
Ammonia (NH3) 6205.98 105.69
Hydroxylysine 123.27 19.99
Ornithine 92.13 12.18
Lysine 26.09 3.81
1-methylhistidine 169.62 28.70
Histidine 79.39 12.32
3-methylhistidine 47.76 8.08
Anserine 46334.6 11132.36
Carnosine 62.81 14.21
Arginine 80.07 14.82
Totals 61039.5 12271.58
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A ATNG Az ae wiele (43

#a7] Theidles 16%9 e, Harleh RaAlE g 33k wiE a5 1.7%,
A 425%, VAR 10.2%, v 1.7%, EA 102%, PR 102%, A% 12.75%, 41317
17%, FAWA 1275%, o 4.25%9 437] 7heiele 15%s 71(A) = sk, # 7)<
AZohe FaA 359 ke 10%= 9 W] B, 4a17|ek 2uMAE
& TR WEd CoF dlee Alskal Havjeh Rl ke wol U3 wig|

Dz & 482 AME HAxvaE A5k

Table 12. A7NE AAxv & HFHl& (4AH)
H 2] & (%)

AFA = A B C

D

(Bl=+4aL7])  (aAF+aE+4 7)) (=) (& a71)
QL 1.7 10 2 2
e 4.25 4 5 0
CRA wf 10.2 8 13 9
8=y 1.7 5) 5 5
A 10.2 8 13 0
n 0 4 4 5
HpA| 2t 10.2 8 13 0
A -5 12.75 8 15 0
Ealzy 0 8 8 8
2] 31.7) 17 8 0 30
&t 0 3 3 3
A 12.75 8 0 30
o) 4.25 3 4 0
H a7 7= 15 15 15 15

(1) A& AQAdxn =2 ACE A =4
ARG AAxu|g A B, Co D9 ACE AdEA-e A3 Az, 7177 422%, 45.2%,
50.9%, 424%% Rl A3 E AVNE Adxng dudst @48 CAEVF M =9k
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SH5-3F 0.1 M sodium borate buffer(pH 8.3)9l rabbit lung acetone powder (Sigma
Chemical Co. LtD., USA)E 1 g/10 mL(w/v)e] X2 4ToA 24AF &¢F 53
s 4T, 4,000 rpmel A 408-3F A4l stel ACE ZEANS Atk ACEA &
gL 10 mg/mLe TE= AZX3 Alx 50 plel 0.1 M sodium borate buffer(pH
83) 100 uLet ACE Zx& A 50 ulE 718k ohg 37CelA] 521k dnjnkg Azl =
0.3 M NaCle] &% 01 M sodium borate buffer(pH 83) 5 mLo|] HHL
(hippuryl-histidyl-leucine) 25 mgs 718l WE 714 50 uLE #H7}ske] 37Tl A
3083 ®SAFHT ojd 1 N HCl 250 pulE 718t whe-S AX| A7l & ethyl
acetate 1.5 mLE 73l 15 sec w¥kst & A417-2](3000 rpm/5 min, 4C)ste] AFZ
1 mLs Ak o] A& dE 120TolA 3053 438 dxAA S75F 3 mLE 7}
g v vl &EE £ 228 nmel A FREE SASAYE dxTe FEE WA F

=8 50 uLE 7heix A@stadvh. ACE A=l @A S vhe Albeals o]&3kaitt.

S—SB
C-CB

S: sample absorbance SB: absorbance of sample blank

ACE inhibition (%) =1 - ( ) x 100

C: control absorbance CB: absorbance of control blank
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Table 2. 9Md 3842 EA

Optimum  Optimum

Enzyme Menufactuer Origin Type
Y pH Temp. T & P
Flavourzyme 500 Aspergillus Endo
57 20 Novo
MG oryzae Exo
Protamex 5.5-75 35-60 Novo Bacillus Endo
) Oka zone )
Papain 30,000 57 65-80 ] Carica papaya Endo
international
Oka zone Aspergillus
GC 106 4 55 _ _ , Endo
international niger
Bacillus
: Oka zone _ )
Multifect Neutral 5.5-6 40-60 ] amyloliquetaci Endo
international
ens
Bacillus
Neutrase 0.8 L 5.5-75 45-55 Novo amyloliquetact Endo
ens
Bacillus
Alcalase 24 L 6.5-8.5 55-70 Novo . . . Endo
licheniformi

=]
ARk 42 ACACHH (1990l we}, 22 106T A 7FE X, 3
) WA gEke semi-micro Kjeldahl® 2.2
, A ether® o]€3F Soxthlet | &2 F%3le] =AY wE

W2 Adste] Wigte Adstel Ve,

ofl

=7 (PR-1, Atago Co., Janpan)Z o]&

Alakste] LR LT

(7) ol e A2 (NH: -N) ghzF 4
Formol (Sorensen 1907 S A3l A& 5 goll 77 250 mLE 713t 30
P oEol wwhd F wwgol 95 mLE 01 N NaOH& 02 pH8 52 %4 a3

of7)e mlEg] pH 852 ZA S XL = &4 20 mLS 718k pH7t wrolxd
0.1 N NaOH& o = pH 857+# vhA| A A AT} v 2o ulzl ofv ] A4

2
8
Fe ZRSPO, AR P 7 38 wEste] 23T F PAS ek

R
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_ (A-B) x 14 x F x250
obv e d & 3 (mgl%) = x 100
5 X 25

A: 0.1 N NaOH £99] A& AA= (
B: 0.1 N NaOH &2 &A1& A4z (mL)
F: 0.1 N NaOH &9 =A<

Ak STSHE wiHo =z A3k A5 0.1 goll Wyt 5% FARA &4
4 mLE 7}3Fe] A7) (Ultra-Turrax T25 basic homogenizer, IKA-werke, Japan)
1 llErZ} %703}04 AAE2 (6500 rpm, 10-‘?—)8]- 5 zolul B3

ﬁod
hp
N
1>L
O
Do
o B
Jus)
J
QL
£
12
fo o
0¥
olN
2
_ﬂ
jﬁ
o 2
oy
olNr
2
mlo
(1}1_1‘
ol
2
of
4 o
+
f
—
<O
8
-

AEEd 1 mL 9 ik & (ng) = F3F=3k / 0.0286
A #@ Fo] dake] & (ng) = (A x V) /(S x 10% x 100

A AlEE 1 mL 59 2] <k (ug)
Vi 25 718 488 AlEgde 3 (ml)
S ABZANHF (g)

E dAEE (6500 rpm, 25%)3k] Hx AT
ol 50 mL® SirE 7hsl A&t o=
v = AF 25841 7) (LKB, Biochrom 30)% -E'r

E o
ol
ol
£
£
-
gL
o,
mlm

(1) F8g Az WF e 44 13

NF BFEE £8, ACE AdE, HASSAN BeANE £F 29E 2P
F 930 ARARCIRORA, TAT, vh, AA, B, A, A7), el )
5 Ausiar) o Ao B4 we} u AAxAE 650 WP &S QS )
FHlgo] 2 TR THE RARNDL FAS F4se] TR A 19 FE
Azst] e 2% (1000T)NA 0, 20, 40, 60 mino= 7}7; 7tE3lgitt, 718 &2 Wy &
A F, oldele] HuE BAxVE FEBL Az
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Table 3. A5 AFARY &8 Adxn & vt v&

AEAE A B C D E F
T}2A @ HA] 5 10 10 5 15 10
1= ARl 10 10 10 15 15 15
ul= 0 0 1 1 1 1
H =] 15 10 20 15 15 20
2] 317 15 20 10 15 10 20
A - 15 10 15 20 15 5
7 15 10 14 10 15 5
EaA 15 20 10 15 10 20
SHej 10 10 10 4 4 4
(11) IEf Adxuis FE5E9 A4
HAAxvEFEE59 Tsd7te & A, 9 Ay 735 F 47 358 H718H9
th g2 FEE e WAl AR v WAl Ax M2 @k Jx uke Auh
ool ok wjeuh AT Sn) (471 $-9] uho® & 671R] ulel] wia] Hrieh gk A al
S BT e dubd andd iE] Bl Bk 73 AER 1IHL ob de, 23
2o 34 o7l AL 44 BE 53 I 2L 67 2L THLS ofF 2L 07 Wiy}
(12) ==8 Adxvzeo w3 ve 24A 23
&g AAxvge 14 wigu| L s AFdAxns £ 22 &5 A
Azxvge w3 vL-S AAI AT

Table 4. 2% YFA5Y 4E] ddxv =5 24 Y vl &
AEAFT A B C
T~ A 10 10 0
t} A wk 10 10 10
ElS=y 2 2 2
H 15 15 15
1= 10 10 10
A& 0 0 11
A -5 15 15 15
o= 0 2 2
4] 31.7] 20 20 15
% 0 5 g
T A 15 11 10
3l ef 3 0 0

(13) ==& Hdxr g "k vj& 244 Gxh)
224 wigtell A BeW 7tk ACE Asl@Ado]l =9kd A ARl ACE Asiadst #asks

Fol7] fel &e rleEelEd] HUF wRE vEA dko] 33 i Wles AAsolTh vk
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Table 58 #Zo| AAsle] @A, wdxs FuEae wEy dAxvzE AAsA

Table 5. *&-§ HAxv| g9 wigv& (Uzh)

vl A & (%)

AEANE A B C D
Gl E+4ar7])  (ElE+3aL7|+4F) (3l &) (& 3L7])

7} 9 A 9 9 15 0

ThA| wp 9 9 13 0

iR =y 1.8 4 5 5

A 135 8 13 0

S 0 4 4 4

npA| 2 9 8 10 0

Al -5 135 10 15 0

AT 0 5 8 8

2] 317) 18 16 0 35

AR 0 2 3 3

FEAHA 135 12 0 35

Shej 2.7 3 4 0

Sy 7L el = 10 10 10 10

(15 ==97 A8 2 W
b "= (13 &9
o AE vEn Y 40 g, T vk 10 g, =37 50 mL, 715 30 mL, & 1.7 L,
Zulg 5 g

o 2 1 L wEN 9GS B0 10845 Bk

(h TyeE= (13 £9)
o A% @ FuE 130 g, tHyk 10 g, v vl= 8 g, w3 15 mL, & 08 L, V]
5b5g
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2. A7 st
% oAE due B
(1) H2A el

71210 5], TR, )
1

£33, §9, 2 67hA) A5 E 27te) Bl Rol deid dol BREE
& AzsHzv glol 8ol e ALANE FAS) Astel, HLANE 08 VAR ol
S T2 brixe] 32, 49 A 1504 1208

brix® Z4sier) Aoyl F
5

7t % 94%E brix7l 64 o]

Mrorle > e
o
—
Q1
S
=2
>
DO
,.Jé
A
N
1
ol
DO
=
[Sb]
N
s
v
o,
k= :
e
o
i}
)
1o

]

oo
>
)
o
a2
gl
g
5
1o
e
o,
N
i

719 5 49%E UeRQITE olttel 7} AlRE 2408 /1Y FEF F brix A3 23 v
oY 30%, vFAE 11.9%, A% 1349, %3} 52%, ZUE 3.1%, 3 54%, TIHWA 45%, &
B 85%, 2 FH) 420%F vteERST

-

16
14 4

Brix (36)
=

= R I T - R . - T - R =
Brix (%)

=T )
i TR i M|

0 30 60 80 120 0 30 60 90 120 150 180
Time (min} Time (min)

Fig. 18. 712 Q. 3-A1 9] FZA|7bel] mE brix . Fig. 19. tA|ut9] FEA11b] @& brix.

30 f

25 A 5

20 A 4 4

Brix (25)

15 4
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10 A 2
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Fig. 20. v}=9 FZA12H9] o brix. Fig. 21. A9 FZ A3t o brix.
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Brix (%)

Brix ()

0 30 60 %0 120 150

Time (min)

180 210 240

Fig. 22. 59 FZEA2toll oE brix.
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6 35
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1
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Time {min})

Fig. 26. ¥39 FEAZ0 mE brix.
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Fig. 27. 3Y4E9 FEA00 o2
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3 3 - P 25 4
-] & 74
27 15 -
1 1
05 4
0 0
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Fig. 28. ¥}9] FE A3t o2 brix Fig. 29. ¥ Al 9] FZ A7 o2 brix.
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Hz

Table 6. 2% 52 ¢ukA

Unit: % (dry base)

A= T 37 Z A H g sl
T}2A Q@ HA) 39.0 485 9.2 2.7 0.6
=l 12.3 34.0 1.1 7.4 45.2
nh& 63.1 15 0.0 5.4 30.0
%) 26.2 14.1 9.8 474 25
5 82.7 1.3 0.1 2.3 13.6
A=k 86.1 3.2 1.6 6.7 2.4
np2) = 82.2 3.0 1.1 13.0 0.7
Al 94.1 0.9 38 0.1 1.1
A5 18.0 165 5.9 55.5 4.1
2] 31.7) 67.4 1.0 11.3 20.1 0.2
&% 51} 90.1 0.4 0.1 1.0 8.4
FU= 89.5 0.7 1.2 5.1 35
o} 91.1 0.6 0.3 15 6.5
WA 10.6 15 31 18.1 63.7
=3t 82.8 2.3 1.2 9.7 1.0
Eige) 15.8 4.7 14 78.2 0.0

Unit: % (dry base)

ETEE T 5] & A e st
7} 9 FA 4.7 12.0 1.2 80.3 1.9
ChA] vt 3.2 34.7 0.3 79 93.9
vhs 11.7 46 0 13.8 69.9
27 3.1 40.3 10.6 43.2 2.8
i 20.7 7.3 0.1 8.3 63.7
Eshs 6.4 46.7 0.3 244 223
HRA] 2 6.5 12.0 0.7 46.7 34.2
Al 1.8 2.0 3.8 92.2 0.2
A -5 45 10.3 0.8 74.4 0.6
] 317 45 0.8 14.7 75.1 0.0
&t 24.6 46 0.1 18.0 38.3
T 17.1 12.6 0.3 o92.7 17.3
3t 21.4 5.7 0.1 11.5 61.2
FEaHA 8.1 155 1.1 114 63.9
=% 9.5 13.7 1.1 45.6 30.1
Eaa 2.3 8.0 1.4 85.4 0.0
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Fig 41. <58 Az 59 A3 & ACE A&&A.

et & Tl e Al
22k Mg o FAE w58 HAXME | ACE AfSHE S B &do] Fyhrh
ool Hezxw e Fd A4S Fola wze FAske: TH
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A4 Az EE R sl vt el E 3 mLE A bR Ee] 9
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B4 Aol FEA Ay F3E grol 29 oY =:A yEbsth Brix &
AZA = Protamex ZAX oA 872 brix/l 7 oW I 292 Alcalase

ol i
B
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AE 349 HA asEE HAASY] fske] 0, 05 1, 1.5%9Y FiAvEd
e s
[}

AFEalEel 280 nmol Aol FRES brix® ZAs9ed, BEAANE Ea B
AeEaEe] G, A vel wate] 7 AEE g3t WEWAE Yk &

2
o] ¥TE 0, 05 1, 15% HNA tERe de u, 520 A vEI} LS
% 280 nmel A9 3=} brix #el TUhHE Aoz vehgth 280 nmol A9 F
F o)X= Protamex® Alcalase 2.4 LollA &4 1%9F 15% A7M8S w zhol
24-252 Fol E%ow, brixollA= Protamex 1.5%°14 85= =4 Yeyth &%
AL A e el 519 dwto]l oFslA =A% o™ Protamex¢ GC 1069 7]&

b Fgvh gEE g9 gt R9d wsER JERd 29T we

Absorbance at 280 nm

05 _ I
0 L L L

0.0 0.5 1.0 15
Enzyme concentration (%)

| OProtamex  @Alcalase24L  WGC106 |

Fig. 4. 3tg] 78859 7[38 4550 & 280 nm &3 oA 9 &Al.
* SRR H5 1%, 7R A7 4 hour
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| OProtamex BAlcalase 2.4 L IGC1CIE3|

Fig. 45. 3te]| 7}adal &9 71438 2455 42 brix.
4

* S REE B 1%, 7FEs] A1z 4 hour

Table 8. &H| 7[F&3]&E9 7l a4s% U3 #5H7)

T Enzyme Sensory attribute
emp. )
Enzyme . concentration
(C) Flavor Color Taste
(%)
0 5 6 4.8
0.5 5 6.5 5.8
Alcalase 24 L 65
1 5 6.5 5.8
15 45 6.5 5.8
0 4.5 6 4.8
Prot o 0.5 45 6.3 3.8
X
rotame 1 45 6.3 4
15 45 6.3 3.8
0 5 6 4.8
Multifect o 0.5 5 6.5 3
Neutral 1 5 6.5 2.8
15 5 6.5 2.5
w« S EE B 1%, 78] A7k 4 hour
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@42 Cushman 52 Wil wel SASY. el £ 1% 2t 245 1%
A Htsle] speEE S TR Ee ACE As] 2AEE AW Ayl ACE A 3§
ST M =& &4 Alcalase 24 LE 788%E UERNA AL, Protamexi=
60.4%, GC 1062 59.2%¢] ACE A&|&4-S et}
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* R T 1% 3] A7k 4 hour
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Alcalase 24 L 1%E #H7tste] 747k 0, 05 1, 2, 3, 4, 5, 6 Az 743t H 24
TR AZES NS 9% veRE AdE vheREE R 280 nmol A e T E,

#5HItE § A 280 nmol A<

=

6417 Zhtsl shele W 28% grol 7P mteou AlbE 2 Ael= giivh

Brix:= 6A13F 7FeR8l d& W 918 7P wmokvh dedA A9 2 Y 54
of ol uA 1At heEe e W 63 eR VanT 7P E:okal, B vk
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Fig. 47. 39 7t 859 7heaa] Azt & Jpais &4.
* S EE F 1%, Alcalase 24 L 5% 1%

Table 9. SH 7li8l &9 78 A3t © & 7lsEaEe] A7t

Hydrolysis time (hour)

Sensory

attribute 1 9 3 4 5 6
Flavor 6 5.3 5.7 4.3 3.7 A7
Color 7 7 7 7 7 7
Taste 3.7 2.7 3.3 3 3.7 3.3

* S ET FE 1%, Alcalase 24 L 5% 1%

kb 4Azolth olo FElE Alcalase 2.4 LE 1AZF} 4A 7 247t 7h53-4] %

TEIES ACE Azl &S =43 A3 143 7R3 7R &2 41.

AN ZE Th R The R a2 78.8%9 EHE uEhdo] HA shgEe] A 4

S EARRCRES bR i ae
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ACE inhibitory activity (%)
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!
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!
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l
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l
‘ Centrifuge the whagntae hydrolysate for 40 min at 7000 rpm ‘
!
Filtering off impurities through filter paper(No. 2, Toyo Roshi Kaisha,
Ltd.)
l

‘ Concentration ‘

l

Freeze drying
Fig. 50. & 7Iea &9 AxTA.
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Unit : %
SR gE =AY zawa 93
TEE AAdxRAR 8.5 9.1 4.4 05.6 224

() 2§ BAxvE opvlwrl Ax AT B PP B4
g AQxv R ohrlmr Ad G G FAe FAD 4%, obrlmn 24 Y

g dAxuze ofw|xAb 4 9 S 243 Ay, fElobu|=AkR] carnosine
(246705 nmole)e] ko]l 714 Wil 1 L OE anserine (211057 nmole), ammonia
(NH3) (49546 nmole), taurine (3520.3 nmole), asparagine (10635 nmole),
glutamine (1041.8 nmole), glycine (884.6 nmole), 59 40 =2 o}u|xAaF ko] W
2™ homocystine (2.9 nmole), phosphoethanolamine (15.8 nmole), cystine (26.2
nmole), Hydroxylysine (34 nmole) 52 o] AAt} &8 HAJxXv Rl =
glolu)abe]  dhgko] EH.FlW | taurine, asparagine, glutamine %9 2 uhi}

glycine, alanine, leucine &9 @5-& U= oln| A4S Wol &3t Stk
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Table 12. +&8-§ HAXn 59 opu| Ak A

obm) =4t 3% (nmole)
Phosphoserine 48.3
Taurine 35620.3
Phosphoethanolamine 15.8
Tyrosine 105.0
Urea 8.5
Aspartic acid 40.4
Threonine 39.9
Serine 54.0
Asparagine 1063.5
Glutamine 1041.8
Sarcosine 113.2
a-aminoadipicacid 355
Glycine 884.6
Alanine 144.8
Citrulline 200.1
a-aminobutyric acid 111.3
Valine 91.3
Cystine 26.2
Methionine 477
Cystathionine 155.2
Isoleucine 226.5
Leucine 90.6
B-alanine 54.8
Phenylalanine 101.1
a-aminoisobutyricacid 43.7
Homocystine 2.9
¥-aminobutyricacid 268.1
Etanolamine 57.8
Ammonia (NH3) 4954.6
Hydroxylysine 34.0
Ornithine 106.6
Lysine 79.0
1-methylhistidine 619.2
Histidine 118.0
3-methylhistidine 60.6
Anserine 21105.7
Carnosine 246705
Arginine 56.9
Totals 60469.7

vl AEE dAzxv s wEnE (4ah)
A7) MBS 10% 393 33 HlE b2 Q5] 9%, thAlw 99, wlE 1.8%,
2] 13.5%, ¥EA|= 9%, A% 13.5%, 4317 18%, F WAl 135%, e 2.7%<+

™
=
e JFFEREHE 10%H3HS V) E(A)0R o], 7S wWEIAF AT 5%E T3 viEm
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Table 13. +&§ AAdxv| 59 g & (4x})

1] & (%)

DERE A B C D
(ElE+H 7)) (lE+Ha7+aw)  Gl=)  (Har)
)24 Q. A 9 9 15 0
T} A} 9 9 13 0
vl 1.8 4 0 0
H A 135 8 13 0
S 0 4 4 4
Hj-=| 2 9 8 10 0
A -5 13.5 10 15 0
A 0 0 8 8
2] 317) 18 16 0 35
ok st 0 2 3 3
FEAHA 135 12 0 39
SHEf 2.7 3 4 0
Sef 7R El = 10 10 10 10
(D =E& Az 59 ACE A:dA 54
ANE AAxmE A, B, Co DY ACE A&ds S43 . ZF7F 38.2%, 35.7%, 36.9%,
B6%E HERAAT. A3E AUiE Adxrs Fudsr 24 AE7F 7P =Rk

40

39 A

38 A

37

36

35 A

34 -

ACE inhibitory activity (6)

33

32

Fig 54. <58 Az 59 A3 & ACE A&&A.

- 148 -



ol =

)

A gl

=

R

o] ]
DA E(6.7)7) 7}

=
=

Al

=

R

6.1, 597} ©f

=
=

CAI=(BIY7E =how, DA E(R.9)Y

7 shkd DAE(6.1)7F v
7|5% A DAE7E 247 6.1, 64, 6.7, 667

DA
HA ol o
AR

il
Z

°
pad

3}, 74

AAzxuE A B, C8 DA
.

A& ((B1)7)

j2)

oz Mg %

gkom, 1 thEo] CAREG)Z e

=
=3

DA &7} 722 7+

1 =+4]317], B

—9

.00

g.00
Fao +
600 -+
500 4
4.00 A
300 4
2,00
100 4+
a.ao

p—

l=+a]7)+4 5, C-3l&, D-4]3l7

—9

A

- 149 -



- 150 -



A, B, Cs} DA

o
=

Az

d

ul

)

oA 714= 7+ =g

=
=

== AA
| =2 CAE(645)7) =kon, DA E(3.36)9]

7}

ARs
oL

=
=3

.

o

=
=

Al

=

R

(5.91, 5.09)7} 7}
(7147} 7+

o M

=
=

=
=

=
BA]

CA =
Al

=

R

-

1.

L B

°
pad

7} vhekd DAl E(6.64)7F T
NE® A DAEZF 77} 636, 655, 7, 645802 7173

(6.64, 6.36)7}
Hoae) Awka ) EE

Al o

=
=

B}
L4

DA
il

°
pad

BN
T

Az, 7

il

°
pad

7}3

3

A

715 )
A 57F 72 7F E%kon, I &0l AAEG6IHE YERST

3

b2

)
S

XN

o) AwrA 7]

o]
A

v

- 151 -

e+4 a7 +aw, C-3lE, D-4]317]

-3

gle+437], B

— O

A

2.00

8.00 +
7.00 4
6.00 +
.00 +
4.00 A
.00 4
200 +
1.00 4+
000 -
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Fig. 60. 39xv8E &3 TUHEx9 (=9 7135)97).
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Ea 15 1.5 225
2] 3L 7] (AFE) 32 15 480
G 3 225 67.5
A Al 32 11 352
7] ZheEEelE 15 33.11 496.65
A 100 1,555.5

Table 16. {EF TH==§& Jdxvae 4% 714

o) = ull ok A (L
A= 13+ (g/100 g) 7HA (9/g) (/100 )
T} Q FLA] 8 20.7 160
=Rl 8 7.2 7.6
la=asly 4 19.57 78.28
A () 7 13.33 93.31
T FEEE Y 2 13 26
npx] 2t 7 42.5 297.5
Al -5 9 1.3 11.7
Eaa= 15 1.5 22.5
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S B 2 22.5 45
AF A 10 11 110
32 3 38.67 116.01
e Tt = 10 70.6 706
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%

ACEA & &4 & Cushmans(1971)¢] ®wel wel SAsAT. 5, 0.3 M NaCl
S 3% 0.1 M sodium borate buffer(pH 8.3)°l rabbit lung acetone powder
(Sigma Chemical Co. LtD., USA)E 1 g/10 mL(w/v)9] %= 4ToA 24X &
oF F&3F ths 4T, 4,000 rpmoll Al 4083+ AR 3] ACE ZEANE A3
t}. ACEAS &4de 10 mg/mLy == A% A8 50 plol 01 M sodium
borate buffer(pH 8.3) 100 yuL¢} ACE &4 50 uLE 713 th- 37Tl A 583
du¥k-s- Azl % 0.3 M NaCle] &% 01 M sodium borate buffer(pH 83) 5
mLel HHL (hippuryl-histidyl-leucine) 25 mg-< #7}ste] & 714 50 uLE 27}
3lo] 37ColA 3027 wHSAIH T olw] 1 N HCl 250 puLE 7}3le] w35 AR A
71 %5 ethyl acetate 1.5 mLZ 7}8] 15 sec m¥F3F 3 AA1E-21(3000 rpm/5 min,

AC)8Fe] o 1 mLe AT o] AF S 120ColA 3083 3] AxAA

(2) &adst g4

i

FR5 3 mLE 7H Og o gad ¥ 228 nmel A FREE ST U=
E FEE A 2280 50 LB b4 2@ ACE Ad e v A
44e o) gt

S—SB
C-CB

S: sample absorbance SB: absorbance of sample blank

ACE inhibition (%) =1 - ( ) x 100

C: control absorbance CB: absorbance of control blank

(3) AAFI 22 (Electron donating abilities, ED.A.) &4

grrstgAd e 4bsle] Fo el HiE ZYedd B4 8-S SAHs 4
gt AAE I AE&(EDA)S] 374 W& Blois 9 el wa 4 Alm
DPPHoll gk datzgo] T2 Almefe] SddE SASS 5 Al=9 0.2
mL(1% sample®] 4% 50 puL Al&4 +150 pL SHF)S 99.9% 9] o etSo] &3 3t
4x10* M DPPH €9 0.8 mL, 0.1 M phosphate buffer(pH 6.5) 2 mL<} 99.9% ¢
B8 2 mLE 71sle] 10% wyksk & 105 3o 525 nmelA TFEE =433
Hxr2AE Almde &vivte vkl ddsslen, EDA. SA443%= ok A
b2 g o] &3fo] ALEESI

Sample O. D.
Blank O. D.

EDA (%) = (1 - ) * 100
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(4) i ZhEEslE A
Oh THEs A
o7 e s
() 7] 54
JhEafo] Apgdr dulE RHelghE F 7 F£o2 Flavourzyme 500 MG,
Protamex, Papain 30,000, GC 106, Multifect Neutral, Neutrase 0.8 L, Alcalase
24 Le AR Y a4 9 EALS Table 2.9 2t
Table 2. Characteristics of enzyme used in protein hydrolysis
Optimum  Optimum o
Enzyme _ Menufactuer Origin Type
pH Temp. C
Flavourzyme 500 Aspergillus Endo
o7 20 Novo
MG oryzae Exo
Protamex 0.5-75 35-60 Novo Bacillus Endo
) Oka zone ]
Papain 30,000 57 65-80 ) Carica papaya Endo
international
Oka zone Aspergillus
GC 106 4 55 _ _ , Endo
International niger
Bacillus
. Oka zone ] ]
Multifect Neutral 55-6 40-60 ) amyloliquetacie Endo
international
ns
Bacillus
Neutrase 0.8 L 5.5-75 45-55 Novo amyloliquetacie Endo
ns
Bacillus
Alcalase 2.4 L 6.5-8.5 55-70 Novo . . . Endo
licheniformi
(th AFQu A FEraEe Az
AEGuA] AP SREE Skl Bl AH B 204 R
%, 280 nmell A 9] FF %=, Brixel o3 AFduide] HA rpeiaixds 2%
t}.
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©,
rE
2,
M
e
X
flo
>

OACHR (1990)0] e}, #¥-e 105T 49 7}
Moo zdeE S semi-micro Kjeldahl® 0.2 A A 815
, A e ether® o] &3k SoxthletB o2 FEdlo] 2R3y e 248 33

%
wE Adsiel FEae Adslel YE,

e
ny
BN
;E
o

OSL

= 9= (PR-1, Atago Co., Janpan)E o] &3lo] 9% @9z A9, o
T+ 957 (PAL-03S, Atago Co., Janpan)E ©|-&3}9] % ©9l=Z Z4s A pH

pH meter (Orion 3 star, Thermo, USA)EE 412 33 v A @slo] Hrgk
AAtsto]l LERU AT

rlr

mlo

(7) o= @4 (NH, -N) & #4

Formol (Sorensen, 1907)H-& W slo] A5 5 gol 575 250 mLE 7Fste] 30
® ok wyksl & wwukgel 25 mLE 0.1 N NaOHE 4o = pH 852 A3 Th
o] 7]ol w2 pH 85% ZAg £FLH = & 20 mLe 7Fste] pH7F RobxH4
2ol upe} ofv] e A A

0.1 N NaOH& o =2 pH 857+A thA] AA 3¢t} of&
e =AY on, AR 9 7} 33 ukEse] 243 3 gwiks el
B} (A-B) x 14 x F x250
obv el A A T (mg?%) = x 100
o x 25

A: 0.1 N NaOH £99] A& AA= (
B: 0.1 N NaOH &2 &A1& A4z (mL)
./1’:

(8) #ik AL 4

dabe STSHE Mo ALtk AR 01 gol e 5% Helzt §o

Askel AN 3%
San. Al e %‘Zﬂ%d] P6 DL £ 2 mLE NSl EHE F A4E
Or_—]_ =
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2k / 0.0286

(ug) = (A x V) /(S x 10°) x 100

A AlEE 1 mL F9 i) % (ug)

St A AL (g)

S /AAEE (6,500 rpm,

ER!

75% o €F-E 300 mlLel @il 3A%k

KeN
=

ANE b5 g

—
o

pra

< Y4EE (6,500 rpm, 25%)8kY Hz AT A

bl of

G

0.2 uL membrane filter2 o 3}

v = 2b 2HE5E243 7] (LKB, Biochrom 30)= ¥4

3 ol

pelut.

°©

el we wle A4 (dah)

]

gq

Hn

I
ofi

&l

H

Fo] 1% 5= A%

19

)

FATE. Al

)

He] &= 24

H
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~

N

te] #E 2% (1000)eA 0, 20, 40, 60 mino=

S

FTE 7t

e

vz
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20
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30

20
20
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15
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40
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Table 5. 73 & FAxv 59 wWFu& (4A)

H $h 1] & (%)

BERES AGIE+EIHAD) B3 &) C(al=)
ChA w 45 10 0
F 18 5) 10
vhs 1.8 5) 5)
R 2.7 4 0
HpA) 2 135 15 0
Al -5 22.5 28 0
o 1.8 10 10
R 4.5 10 15
FEILHA 20.7 3 30
12| e ek 10 10 10

Table 6. 2o]5F3-& HAxv w9 v & (44D

Al ] = (%)
_?; J_:,L XH = A B C D
4l 5 5 5 5
L 10 20 20 30
- 15 5 15 5
=y 10 10 10 10
2 10 10 10 10
By 5 5 10 5
Pl 10 10 10 10
FEIHA 25 25 10 15
12 ek =% 10 10 10 10

(15 Fxad Aa o =8y
b b vETA (13 29)

o A& : A 300 g, T 3 20 g, TR

X

uhs 15 g, =3P 20 mL, #7]F 30
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() el 20174 (18] e

o AE : ZHlo] 45 g, 20| 150 g, %} 50 g, LEIFF 5 g, A ks 5 g, 7R

10g #7182 5g A% 10g M2T5g ZWHE 3 g
o Y 1 1. 2ol& o=AY|E shal wHlole AolA FHlgit)
2. ofal= BT &1 5 om AR dol2 Atk
3. A7, vbs, A" A8

TET)
|

2ol opAIsh PP ol # TAHET,

() Az PR (15 B

o A% OHEH# 20 g, ¥+ 50 g, 3LE7FF 5 g, B ke 5 g, Bl 910 g,

¢ 10 mL, 48§ 20 mL, #7)% 5 mL, A& 3 g F 5 g 20

S o = %ﬂ%q—
(wh) AFAFH 18 )
o A7 AFX 70 g R vls 3 g, F7E 35 mL, MAF 3 g ZVE35¢g
o ZYHH 1 1 g £F 29 AFS 9 302 B¢ U & 52 1354

ofe] Wl g 4 A,

2. 205, B vhs, AR, ALt ZHEE Y

(i) 2ol# (13 B

o A& 1 20l 150 g, ¥F¥ 30 g, AEIHF 3 g, AVIE 3 ml, T 10 mL, 21
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(16) F3ag #sAA

WA B A, W ANE J1EE F 1 3RS Wsdn 38 849 74
& el AEsh A wAel AR, Ao wmee] B e AY, Bu, 29, e 4
Ak Fo) (420 T WOE F 6700 wel o) BAsk @ A, he mE E

2 7|zl i Frskdoh g F 13-15W o= 20-30v12] dust 37
(

7 AR 18 oF A% (FF ok, 24 4 (), 30 O AL (£ o), 4%
WE, 51 ok £ (2T AW, 68 £& (D), TRE oFF L (OFF FWoE 915

Az R 242 ontEddM FHR 714w &9, EYdERPE)2AY] 2

MEFAS 2§ TIGH 29F 0 PH) Fue BAPEo AFL ATsd,

2. 4719 75134

) HEARY BEEE

aFs, ol vl vk, SolwAl, i, wl, ARt A, kFolw A, gt w Al
A, 2R F A ARE A4 B4 stao] dass dho] eFEEs Alxde
gl glof aol =2 7FAAREE BR8] Hske], 7HEARE 308 dHE o] hrixE 5

o.
=
e brixel F97%, 0% Hd F

At 13 FEHA|7 : 0.3%, 1208 714 %
0.61%014 2408 7HE F 26%E HeEITh Lﬂol% 60 71E & 04%, 1208 719 &
0.6%01]*1 2408 714 808 VUL, ThAlrke] FEAIRT] WE brixe] A A, 7}

BRI, v 60

7 23%, 1208 71D F 105%04 2408 71D F 243%F tehfich Solulsle)

< 0.
A A 21%94 603 71D $ 6.3%00A4 180% 7HE $F 1364%E 4
3 %
bl wE brixe] SAATE 60 1A F 06%, 108 4D F L1%00 A 2108 7he
B} 2
A

il

F19%% Utk ol 7 AlRE 208 A2 FF F bix S A3, WA
119%, ¥ 10.1%, Ak 9.0%, A% 134%, F&olmAl 34%, ¥} 52%, 3 54%, EiHA
45%, 2 S 420% UERhsith
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0.5 4 1.8 35
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15 4 1.8 3
0 53 4 55
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1.5 4 2.3 35
* FEE 5 1%, 783 A7 4 hour
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Table 12. Ul 7I5RE &9 dudrn

Unit © %

Moisture Crude ash Crude fat Crude protein  Carbohydrate

Soybean
5.6 5.8 0.1 83.4 5.1
hydrolysate

ol vE w2 st ACEASi&A} ACEAEY ICsHe
Tl =9 ACEA s &d 84.1%°]H, ACEA 3]<

up, HEx8 dAzxv g aiet v)g 44 33D
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ks F:ol7] Hall i Jhidllee] A7 w=E thEA ske] 33k Aie HleS A
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Unit : %
Sy AY  zAw zuwd 9l
FRE AdxrR 9.9 10.3 1.2 46.0 32.6
() 7R BAZ R opvlmh A2 Tt B FF £
7Ag Adzvme) opvlwme Wi G B FFS FHG A, olwd) Ak F

o H41.3 meol ™, A TFEFS 129 mg2olth

A8 AAzxr Y opredt A H S #AE Ad, FElobH| Akl carnosine
(67330.6 nmole)®] reko]l 714 @l 1 thEo® glutamine (4886.5 nmole), taurine
(4063.2 nmole), asparagine (2359.9 nmole), alanine (2192.8 nmole), 52 <o =
ofu] - Ab  shgFo]  Woro ™ homocystine (2.2 nmole), 1-methylhistidine (3.3
nmole), B-alanine (20.9 nmole), systine (31.4 nmole), phosphoethanolamine (33.4
nmole) ‘52 ko]l AArt F3E AAxv|mole Feotv|=ite] ko] T3
™ taurine, asparagine, glutamine 52| 72 5t3} glycine, alanine, leucine 5% &

B U obrlweAE S el Fashn glv.
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Table 15. ¥-3 & AAdxn 59| ojv| x4 A4

obr) &4t st%F (nmole)
Phosphoserine 56.1
Taurine 4063.2
Phosphoethanolamine 334
Tyrosine 40.2
Urea 111.0
Aspartic acid 1187
Threonine 76.9
Serine 38.2
Asparagine 2359.9
Glutamine 4886.5
Sarcosine 267.3
a-aminoadipicacid 90.1
Glycine 1907.0
Alanine 2192.8
Citrulline 265.7
a-aminobutyric acid 92.1
Valine 49.2
Cystine 314
Methionine 209.8
Cystathionine 69.4
Isoleucine 97.1
Leucine 38.8
B-alanine 209
Phenylalanine 154.1
a-aminoisobutyricacid 51.3
Homocystine 2.2
Y-aminobutyricacid 181.0
Etanolamine 134.8
Ammonia (NHs) 89.2
Hydroxylysine 69.7
Ornithine 205.1
Lysine 156.9
1-methylhistidine 34
Histidine 5.0
3-methylhistidine 41.5
Anserine 814
Carnosine 67330.6
Arginine 110.3
Totals 35881.8
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Table 16. 3tAME] 9 Al A8 Az 59 wgv & (43)

i 1] & (%)

2w A(E E+F 18 A4l) B(al&) CaEl &)
T} A w} 45 10 0
T 18 5 10
vk 1.8 5 5
d A 2.7 4 0
n}=) 2 13.5 15 0
A4 225 28 0
2F 1.8 10 10
oF ¥ 45 10 15
FawA 20.7 3 50
o 77 el & 10 10 10
Table 17. o] ¥-H & AAxv 59 HIgH & (43)

H gkl & (%)

BEREE] A B C D
7 5 5 5 5

e 10 20 20 30

* 15 5 15 5

GIa=s 10 10 10 10
et 10 10 10 10
e 5 5 10 5

oF 1} 10 10 10 10
EaE A 25 25 10 15
o) TR B 10 10 10 10
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Fadst 78 Az s e A2 AE &8st il 25 s el A
Ad =iEe 2¥olH, 1He Fi Fojt. ‘FEurdmA leEisEe
Angiotension-1 Converting Enzyme A3 &3“= J Korean Soc Food Sci Nutrol
AR, “Effects of Casein Hydrolysate on the Systolic Blood Pressure and
Serum Lipid Profiles in Spontaneously Hypertensive Rats”< Korean J. Food
Sci. Ani. Resour. o AAEAE. 2183, "Development of Antihypertensive Natural
Seasoning with Beef Hydrolysate”= J. Korean Soc. Appl Biol Chem.o| 315

oJtH(T7-9). A SheAel Far H AR =] 2ES ofefel et
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(1) J Korean Soc Food Sci Nutr Vol. 39, No. 1, pp. 8-13 (2010)

Ed5dmd 7R 52 Angiotensin- I Converting Enzyme A3 2.3

Angiotensin— I Converting Enzyme Inhibitory Effects of

Soybean Protein Isolate Hydrolysate

Su-Yeon Back, Jeong-Ryong Do* and Hyun-Ku Kim
Korea Food Kesearch Institute, Songnam, 463-746, Korea

The angiotensin converting enzyme(ACE) inhibition effect of soybean protein
isolate hydrolysate was studied using protease. Soybean protein isolate was
hydrolysed by seven enzymes (Alcalase 2.4 L, Flavourzyme 500 MG, GC 106,
Multifect Neutral, Neutrase 0.8 L, Papain 30,000 and Protamex), enzyme
concentration (0, 0.5, 1.0 and 1.5%), at various hydrolysis times (0, 1, 2, 3, 4, 5
and 6 hr) and suspension concentration (1, 5, 7, 10 and 15%). absorbance at 280
nm, brix and ACE inhibitory activity of soybean protein isolate hydrolysates
were investigated. Absorbance at 280 nm and brix of Alcalase 2.4 L treatment
were higher than other enzyme treatments. The optimum condition of hydrolysis
was Alcalase 2.4 L, 1% enzyme concentration, 5% suspension concentration and
4 hr. ICs value of ACE inhibitory activity of soybean protein isolate hydrolysate
was 79.94 pg/mL. These results suggest that soybean isolate protein hydrolysate
from Alcalase 2.4 L may beneficially antihypertensive.
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(2) Korean ]J. Food Sci. Ani. Resour. Vol. 30, No. 4, pp. 430-444 (2010)

Effects of Casein Hydrolysate on the Systolic Blood Pressure and Serum

Lipid Profiles in Spontaneously Hypertensive Rats

Jeong-Ryong Do’, Su-Yeon Back, Sang-Dong Lim, Hyun-Ku Kim,
Ki-Seung Sung, Chan-Kyu Han
Korea Food Research Institute, Seongnam, Kyvunggi—do 463-746, Korea

Abstract The effects of casein hydrolysate on blood pressure (BP) and serum
lipid profiles were investigated in spontaneously hypertensive rats (SHR).
Twenty—four 6-weeks old male SHRs were assigned to 3 groups in a
completely randomized design. Experimental groups were as follow: control,
market milk group (MLG) and casein hydrolysate group (CHG). Reference blood
pressure (RBP) showed average 198.94+1.46 mmHg. Blood pressure (BP) of
CHG reduced 24 mmHg after 2 weeks of treatment, but these increased after 3
weeks. BP of CHG was significantly lower than BP of Control in experimental
time (p<0.05). Serum lipid profiles were not differ significantly among
groups(p<0.05). These data suggest that casein hydrolysate may beneficially

improvement of blood pressure level in SHR.

Key words : casein hydrolysate, blood pressure, serum lipids, spontaneously

hypertensive rats
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(3) J Korean Soc Appl Biol. Chem. (F1.5)

Development of Antihypertensive Natural Seasoning with Beef Hydrolysate

Su-Yeon Back, Hyun-Ku Kim, Sang-Dong Lim, Gun—Pyo Do, and Jeong—Ryong Do*
Korea Food Research Institute, Songnam 463-746, Republic of Korea

This study was investigated development of a natural seasoning using the
enzymatic hydrolysate of beef. The optimum condition of beef hydrolysis showed
enzyme (alcalase 2.4 L), enzyme concentration (1%), beef concentration (5%),
and hydrolysis time (4 hour). Angiotensin converting enzyme (ACE) inhibitory
activity of beef hydrolysate was 70.2%. Natural seasoning product quality was
compared with five kinds of bheef hydrolysate concentration (0-20%). From
sensory evaluation, natural seasoning with 15% beef hydrolysate was taste good
for salty, savory, and total acceptance. ACE inhibitory activity of natural
seasoning with 15% beef hydrolysate was 41.7%. To make a natural seasoning,
it was desirable for taste of products that powdered 15% beef hydrolysate were
mixed with 1.79% red pepper powder, 4.25% crab water extract, 10.29 kelp
powder, 1.7% garlic powder, 10.2%6 anchovy powder, 10.296 short-necked clam
powder, 12.75% shrimp powder, 17% beef powder, 12.75% shiitake powder, and
425% frozen—dride Pollack powder. Amino acid compositions of natural
seasoning with 15% beef hydrolysate were taurine (511.3 mg%), glutamine

(846.2 mg%), glycine (120.6 mg%), and ammonia (NH3) (105.7 mg2%).
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(Selection of naturial sauce material for soup)
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(7) $=r 2] 33431 3] (FA] 2010. 6. 18, 4 @ JIHF =70 o)

re U Fan ARRAE fA9 FuAYG Akl HIAA
(Isolation of antihypertensive peptide from soybean protein hydrolysate)

*
=48, A%

e

P
e

2
T, B, =

g8t 7leAde 7R By U Fay (SPL soybean protein isolate) 7}E3
B8 AlxstaAl v SPI 7heaalE2 SPI %o Alcalase 2.4 L 1% (V/W)
5 65CoA 4XzZE 7hEislsllal, & 383% %tk SPI Zheisi&Ee] st
g2 84.1%% 38 9f A peptides FE5t7] 918l st FHE o] &)
o F&3% ACE A& IChs 438 23, 10,000 Daol’d (31.9%, 355.06 ug),
10,000-3,000 Da (24.2%, 94.76 ug), 3,000-1,000 Da (26.8%, 94.2 pug) ZL2]3L 1,000
Daold} (17.2%, 81.85 pg)el & vk 22]al 1,000 Daclste] g5 AKTA
= o]&3lo] ODS AQ columno.® #& 3 A} 7712 FES Ao 1 F oW
A T F&E 166%%3L, ACEAE &4 865%= 7 ESkth o d&&
Vydac Cl18 column® = g 3le] 2712 RS A o] dE-S v}A| Superdex
peptide HR column®. = £ - AA gl Gly-Glye.= A3t di
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L
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(8) st 33ts] (YA 2010. 6. 17, F4 @ AHF=ZAA o)

Hal Ztedsdles S NS Adxv s wgi s 244

(Mixture ratio of natural sauce for Ggigae containing beef hydrolysate)

Fadst 7ede 7H AE HAxvEE JNEEr] fdE Har) ThaEe]

ol AUhvle A, st 24 4 8 A AE FAIAY. Hav] vk
FAES 7] E Lol Alcalase 24 L &4 1% (v/w)E H7Fske] 65TCelA 44 3F
b Eelsk vl AR Adxrre] WAL aF 2% 2AFEFE 5%, UAIR
12%, vh& 2%, 4

2] 12%, BRI 12%, A% 15%, 41317) 200, EILHA 15%, e 5%=
olFoll Zu| o] 437] 7%?—3-811%:% 717} 0, 5, 10, 15, 20% F7}ake] A4 A
Axnwe YrEE 36-50%, A5E 29-4 %tk #5AANE 74 AR (74 v$ F
1% vl L}HHE} NEEE ﬁéﬂfa A3, sk AkA 73R 58308 sl
15% 2718 H"dznart 7P E9th ACE Adad 24 A3, 715E8E 37 0%
(27.2%), 5% (30.9%), 10% (34.0%), 15% (41.7%), 20% (44.0%) % 7}5Ea %0 527t 27}
% ACE AsSAE Folsich 919 A3, dady 7154 ANE ddxvse a5
1.7%, 2AFEE 425%, A 102%, vHs 1.7%, EA] 10.2%, HWﬂ 10.2%, A% 12.75%
2]317) 17%, AL 12.75%, e 425%00 21317] 7HeEalE 15%E A Z3FA T
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(9) =263 (PA] 2010. 6. 17, &4 @ AHAS T AR A o)

) 7t EEESs T S5 Adxv g e 44

(Mixture ratio of natural sauce for Gukmul containing Whangtae hydrolysate)

2
9 A5 E FasTh SH TR
&L g 2ol Alcalase 24 L &4 1% (v/w)E H7}sle] 65ColA 44 7F
FRAEAT F=E AAxv R MFETLS TR0 FA 10%, AW 10%, Bhs
20, HA) 15%, HFxE 10%, A 15%, 41317] 20%, FaHAL 15%, S| 3%= o] Foixl %
g Sy JleEieEES 27t 0, 5, 10, 15, 2% FH7bele]l AR, Adxn g &
L 29-42%, A%E 24-35%800h B AAbE TR AR (73 vl o 14 vg vpm
thzE 7|35 g7k 23, st Aeka 71557k 202 52303 484 0% Jhrials
10% A7Fe dAzxm st 7P 3t ACE Adad 34 23, 7eialE d7F 0%
(27.0%), 5% (33.1%), 10% (41.9%), 15% (51.4%), 20% (57.9%) % 7}ial=e F=rt S7)
g5 ACE Asl&4 %= Eolxivh 9o 23, gt 71548 ARE ddzxrge 7Fa9
BA] 9%, TATE Q6 vhE 1.8%, WA 135%, BRI 9%, ¢ 135%, 413L7] 18%
Al 135%, FH 27%00 S ZFrialE 10%E 9ol AlxsHah

RITAS
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(10) @2 F wksks] (4] 2010, 6. 17, F2 : IASEANA o]

A% SR Ee FHE FAE AR Al A

(Mixture ratio of natural sauce for Muchim containing soy protein hydrolysate)

* = —
Med' £4%, AT, G4E, 494, 499, A9E, 54, o/F9

Fueg EHe 4 FRE ARV AR Fe o HEReE
Arhilg A4, g 84 B4 2 BERAE Sasa 0% AR ge

= 19% (v/w)E H7Fste] 65CalA 4A17F 7kl 3t
vt FHE AAxv =] wigxAe TAE 5%, tF 20%, vhe 2%, EA 3%, HHA
2 15%, Al-§ 28%, aa 20, ¥uf 5%, AW 23%R o]Fo| Fu|Ed| T R
S 4740, 5,10, 15, 20% F7kste] AAstolvth. dAxrne] Jhe 38-48%, 9%e
3 A TR AR (7R s 20 14 e YRR 73R E J1e 2
o} AR} A9y NEnrt 5HoR REEE 10% FURE dAzvEst g E9h
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(33.2%), 20% (36.7%)% 7FrialEe] w571 27185 ACE A4 E ol 99
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(Natural sauce for Miyeok—Guk with antihypertensive function)
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(13) =2 353] (YA 2011. 6. 9, &4 @ 5 EXCO)

Development of Antihypertensive Natural Seasoning on Kimchijjigae

(HAAANEG Fads 71548 Adxv8)

Jeong—Ryong Do, Hyun-Ku Kim, Sang-Dong Lim, Gun—Pyo Do, and Su—Yeon Backs*

Protein hydrolysates have been increased use in the food industry recently
because of their improved nutritive value, enhanced functional properties and
potential biological activity. This study was investigated development of
antihypertensive natural seasoning on Kimchijjigae (Kimchi Stew) with beef
hydrolysate. Natural seasoning product quality was compared with four kinds
(A-D) using red pepper powder, crab water extract, kelp, garlic, anchovy,
short-necked clam, shrimp, beef, shiitake, frozen—-dried Pollack, and beef
hydrolysate. Angiotensin converting enzyme (ACE) inhibitory activity of natural
seasonings were C (50.9%), B (45.2%), D (42.4%), and A (42.2%). From sensory
evaluation of Kimchijjigae, B natural seasoning was good taste for sweet, hot
taste, and aftertaste. And C natural seasoning was good taste for salty and
savory. In total acceptance, B natural seasoning was better than C natural

seasoning. Therefore natural seasoning on Kimchijjigae was B natural seasoning.
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(14) =233 (YA 2011. 6. 9, &4 @ 5 EXCO)

Development of Antihypertensive Natural Seasoning on Kongnamulguk

(FUHESE Fds 71548 JAdxv =)

Jeong—Ryong Do, Hyun-Ku Kim, Sang-Dong Lim, Gun—Pyo Do, and Su—Yeon Backs*

Food seasoning is regularly used in soy sauce, vinegar, Monosodium
L-glutamate (MSG), nucleic acid, and chemical seasoning for seasoning food
preparations in order to enhance taste and flavor. However, eating too much
chemical seasoning induces the food stability, such as adult-onset diseases. So
the idea of “natural seasoning” has been spreading as a way to pursue a
healthier life. This study was investigated development of a natural seasoning
on Kongnamulguk (Bean Sprout soup) with frozen-dried Pollack hydrolysate.
The natural seasoning made four (A-D) using skipjack tuna, kelp, garlic,
anchovy, short-necked clam, shrimp, beef, shiitake, frozen-dried Pollack, and
enzymatic hydrolysate of frozen—dried Pollack. Angiotensin converting enzyme
(ACE) inhibhitory activity of natural seasonings were D (386%), A (38.2%), C
(36.9%), B (35.79%6). There was no significant difference in ACE inhibitory
activity. From sensory evaluation of Kongnamulguk, B natural seasoning was
good taste for satly, sweet, savory, and total acceptance. Therefore natural

seasoning on Kongnamulguk was B natural seasoning.
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