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Abstract

Angiotensin I converting enzyme(ACE) inhibitory activities of laver(Porphyra tenera) protein hydrolysates were
investigated by enzymes used for hydrolysis, molecular fractions and drying methods. For the enzymatic
hydrolysis, crude laver protein, separated by filtration of water extract of dried laver extracted with 20 times(w/v)
water for 3 hours at boiling temperature, were hydrolyzed with ‘three commercial protease, Pepsin, alcalase and
maxazyme NNP at optimal conditions. The yield of hydrolysis and ACE inhibitory activities of which were high
in order of pepsin, aicalase and maxazyme NNP. ACE inhibitory activities of laver hydrolysates by molecular
levels were high in order of 3 kDa > 10 kDa > 3~10 kDa, and the ICsy ACE inhibitory activities by molecular
lebels were 4 mg/mL(3 kDa), 5 mg/mL(total hydrolysate), and 20 mg/mL{10 kDa), respectively. The storage
stability of dried laver hydrolysates at 20°C were strongly affected by drying methods, hot air dried of which
were much stabler than freeze-dried one.
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Table 1. Characteristics of proteases used in

laver hydrolysis

Optimum Optimum

Enzyme" . Origin
nZy sz) temp(C )J)
Bacillus
Alcalase  6.5~8.5(7.0) 55~70(60) ] i
licheniformis
Maxazyme . e
NNP 45~6.0(5.5) < 60(50) Bacillus subtillis

. Porcine stomach
Pepsin 2.0~3.0(2.5) 55~70(60)
mucosa

Y Alcalase(Novo enzyme, Denmark), Maxazyme NNP(Gist-
brocades Co.) Pepsin(1:10,000, Waco Pure Chemical)

% Optimum pH range(experimental condition)

& Optimum tempearture range(experimental condition)
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Table 2. GC conditions for the analysis of

alditol acetates

Instrument Hewlett Packard GC Model 6890

Column : SP-2330, .
(0.25mm 1LD. x30m, film thickness;
0.2um )

Oven temp.  : Isothermal 230TC

Carrier gas : Helium, 27.6psi(1.6mL/min.)

Make up gas : Nitrogen (30mL/min.)

Detector : Flame ionization detector

Injector temp. : 240°C
Detector temp. : 240C
Split ratio 160 : 1
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Table 3. Yield of enzyme hydrolysates of laver

by drying methods (%, dry basis)

CEAE - A -

3 B4 LA

Table 4. Chemical compositions of pepsin-treated

hydrolysate of laver (%, dry basis)

Enzyme') Freeze dried Hot air dried Components AP BY
Pepsin 29.8+1.2% 24.1£1.7 Moisture 24 2.3
Ash 246 15.7

Alcalase 24.6£0.8 20.3%0.9 .
Protein 61.2 68.5

‘ +

Maxazyme NNP 17.3*1.1 128*1.4 Fat 0.0 0.0
" Neutralized and desalted after hydrolysis by dialysis. Total carbohydrate 11.8 13.5
? Data were presented as means +standard deviation. NaCl 2 0.2
Sulfate tr? tr
tease SAAEC AUlFoF Zgton, Leeﬁ)g} Kunio” Mannose 3.2 9.4
o] A7 Astely AL Jehich Galactose 37 12.7
Glucosel) 76 10.6

B
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Lol AAHA G L7 ARA 22 E4 71
1

2 g M=

2 W 5 RaE 5 4280] & pepsin 71
welR(sAAR)0l e 29 T4 el B 4
paAge] WAL 9P A ngtt gg A4 9
al 5% % NaCl o] 2 Eo 2 i W vl
Az} eate FFe BE Z7bek 685% 2 13.5%
2 AU THTable 4). 3 BRI ENBE] P4
F 2T gAx 2 o] F4E<) mannose, gala-

ctose, glucoseZ7} Z+Z} 9.4%, 12.7%, 10.6% 24 T2
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galactose o] F7P7F 7MY @A SR ook 22
e 4T AEEC e ohekgt Azl o] g
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5 AR J1s8A0] 52 A ¥ 7158 o
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ol¢} T2 o] S nH T uf 7 il s
_ 54 71584 SUE 98 @gAe 3 + ¢l
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D A and B : Laver hydrolysates before(A) and after(B)
desalination, respectively.

) Trace.

Table 5. Mineral composition of pepsin-treated

hydrolysate of laver (mg/100g)
Mineral A" BY
P 4253 271.5
Fe 172 11.0
Ca 3,529.1 2,7523
Na 1,546.1 167.2
K 5,195.9 3,016.1
Mg 972.5 620.7

D A and B : Laver hydrolysates before(A) and after(B)

desalination, respectively.

3. ACE Inhibitory Activity

Protease®] Z7F-9} AZUH-E delsid] 43 Az
g 7] @A JlrEs| 29 ACE A8 &AL tiAlF
o2 FAAZS Alsrt €302 A 5RT AdA
o7 F2 AT S Byon, AlgH FFH ot
Me BEARx ZAUkREsES ACE AdEdd
Pepsin(47.3%) > Alcalase(43.6%) > Maxazyme NNP(40.6%)
o7 BN FARIE 3R] R dF FF U=A
S(HE) Bt} 6.31) o] =) JelsTHFig 1). o] H
7 7R Ee ACE AdlEide] §48 HIKEHA
X1 T d4 FEI URASHEY 953 o0
AHEE BA9] FRo) wa) zbolr s AL Az
Ao W& ofn)iAt i FHElol= 24 718 AR

=
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PAN MW

AC Einhibitory activity(34]

Pepsin Mcalase  Maxazyme NNP HE HD

Fig. 1. Angiotensin I converting enzyme inhi-
bitory activity of enzyme hydrolysate of laver.
[HD: Hot air- dried (40°C), FD: Freeze-dried(-50C),
H.E : Hot water extract without enzyme(100°C, 3hr)]
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A Q) 23.7%E12 24 HA FRHEFE 22 Rl
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Table 6. Yield of pepsin-treated hydrolysate of

laver by drying methods and molecular weight

cut-off (%, dry basis)
Materials Freeze dried Hot air dried

10 kDa > 429+0.7" 487%1.5

10~3 kDa 23.7+1.2 22.8%1.2

3 kDa < 33.3%0.5 284+1.4

" Data were presented as means *standard deviation.
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Fig. 2. Angiotensin I converting enzyme inhibi-
tory activity of pepsin-treated hydrolysate of laver
by molecular weight.
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Fig. 3. ICso value of Angiotensin I converting
enzyme inhibitory activity of pepsin-treated hy-
drolysate of laver by molecular weight cut off.
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Fig. 4. Changes in Angiotensin I converting
enzyme inhibitory activity and moisture content
of freeze-dried pepsin-treated hydrolysate of laver
during storage.
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Fig. 5. Changes in Angiotensin I converting
enzyme inhibitory activity and moisture content
of hot air dried pepsin-treated hydrolysate of
laver during storage.
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