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Abstract

To determine the optimum conditions for the enzymic hydrolysis against wheat gluten of high con-
centrations (6 ~14%, w/w, protein), a hydrolysis system combining weak acid pretreatment and enzymic
hydrolysis was investigated. Alcalase showed the highest DH(degree of hydrolysis) of the tested
proteases. After hydrolysis by alcalase, subsequently peptidases were applied for the better DH of the
wheat gluten hydrolyzate. Peptidase—NP2 showed the highest DH of the tested peptidases, but flavour—
zyme was shown for the lowest bitter taste of the resulting hydrolyzate. In order to minimize aggregation
or gelling at higher initial substrate concentration during heat treatment, wheat gluten suspension was
pretreated with possibly low concentrations of hydrochloric acid at 105°C for 1 hour, and then enzy -
matically hydrolysed with alcalase and subsequently with flavourzyme. Each required minimum concen—
tration of hydrochloric acid in the wheat gluten suspension of 6, 8, 10, 12, and 14%(w/w, protein) was
0.10, 0.15, 0.20, 0.225, and 0.275N, respectively. After the subsequent enzymic treatment by alcalase
and peptidase-NP2 for 24 hrs, the nitrogen solubility in the final wheat gluten hydrolysates was
increased to 94.9, 86.4, 85.3, 89.3 and 95.0%, and their ¢~-amino nitrogen content was increased to
2.87, 5.68, 7.34, 9.71 and 12.50mg/m, respectively.
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Fig. 1. Changes of degree of hydrolysis and peptide chain length of wheat gluten hydrolysate with various enzymes.
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Fig. 2. Changes of degree of hydrolysis and peptide chain length of wheat gluten hydrolysate by the combination

of the two enzymes.

After hydrolysed with alcalase for 1 hour, further hydrolysis was carried out with various peptidases.
~—— Alcalase +flavourzyme, —A— Alcalase +Promode 194, —w— Alcalase +peptidase NP-2
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Fig. 3. Changes of bitterness intensity of soy protein
isolate hydrolysate by the combination of the
two enzymes
A Alcalase
B: Alcalase +peptidase NP2
C: Alcalase +Promode 194
D: Alcalase +flavourzyme
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Table 1. Determination of gelation concentration of wheat gluten at different HCl concentration at 95°C"

Sample HCI concentration
(%6,w/w, protein) (050N 0.075N 0100N 0.125N 015N 0.175N 0.200N  0225N 0250N 0.275N
69 + + - - - - - - - -
8% + + + + - - - - - -
10% + + + + + + - - - -
12% + + + + + + + - - -
14% + + + + + + + + + -

YGluten suspensions(6% ~14%) were heated with different HCI concentrations at 95°C and the HCl concentrations for

the liquefaction at 0 time were determined.
+: gelation, —: no gelation

Table 2. Changes of nitrogen solubility index(NSI, %) of acid-pretreated and enzymic hydrolysed wheat gluten

with alcalase and flavourzyme

Sample Nitrogen solubility index(NSI, %)
(%, w/w, protein) HC! conc.” Control HCI(1hr) Alcalase(3hrs) Flavourzyme(21hrs)
6% 0.001IN 3.4% 41.5% 54.7% 94.9%
8% 0.150N 3.2% 38.4% 60.1% 86.4%
10% 0.200N 2.2% 36.1% 56.2% 85.3%
12% 0.225N 1.8% 38.3% 51.0% 89.3%
14% 0.275N 1.7% 39.8% 53.8% 95.0%

l>Sample suspensions(6~149%, protein) were treated with different HCl concentrations.

Table 3. Changes of amino nitrogen(AN, mg/ml) of acid-pretreated and enzymatic hydrolysed wheat gluten with

alcalase and flavourzyme

Sample Amino nitrogen(AN, mg/ml)
(%, w/w, protein) "HCI conc® Control HCI(ThD)” Alcalase(3hrs) Flavourzyme(21hrs)
6% 0.100N 0.17 0.57 0.73 2.87
8% 0.150N 0.11 1.30 1.58 5.68
10% 0.200N 0.11 1.86 2.40 7.34
12% 0.225N 0.13 2.49 3.35 9.71
14% 0.275N 0.14 3.85 450 12.50
YSample suspensions(6~14%, protein) were treated with different HC! concentrations.
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o]g5te] 24417 Pk R AT F S84 A

&9} 7t

rzyme&
& A 52} olu E)] A 4T FA st 2f
;& s

6~14%(w/w, protein)2] 4= FF4 FAlRS 7}
Zte] g4t Fxol A dAF A7 ¥ alcalase(34]3h)9} A
-3 flavourzyme(21A] 7F)& A}-4-3tod & 2441 7F Z-qF
A0 2 7l A7 A HE 7R 5
44 AL A 55 949,864,85.3,89.3 18] 31 95.0% %
et (Table 2), obvl e A4 287, 568, 7.34,
9.71 L8] 2L 12.50mg/mlE v}ehd 7582 723l
ES 98 F 2l Table 3). o]2]gt ekgdAr x]e]o)] &
g AX) e 2% AWFFE(6~14%, w/w, protein)

o) BEA B ASEAE 2P Stk

B AFE Sk 93 75 x ANF2E(6~14%,
w/w, protein)®] 7128 A AglS
o2, okatbo] 23t ﬁiiﬁl%‘ iii’“
o] A Jleid 21AE
A2 ARG = E_HLQPQ —,EEHE_:_ % alcalase®
o438t AW Rl SR o s R} AR
F A alcalased o] £-3te] WA sl 7] 5§ o
Z3te] glefe]z B asF ALEsle] sl A2
74 % peptidase-NP25- o] 83+ 7} 23l B-9] 7}p24)
=7} 7B =k 22 alcalaseX 2] F flavourzyme
< o]-&-38t] 7heE-alA 7] A1) alcalase2t pep-
tidase NP-25 &§ A1-8-319 7l=2a A7) A2l



<

%li% alcalase®} flavourzymedmf
35 A A4 A7 &
7L 6,8, 10, 12, llr’/b_ 14%(w/w, protein)®] &3l
At o] AS 7+7h 0.1, 0.15, 0.2, 0.225 78] I 0.275N
HCI1 5% o] 4l A 105°C, 1412 7Fd A2l A] b4 819
t}. 6~14%(w/w, protein)®] A% 55 B4kd-g 7}
7+e] FAk oA G4k 2] F alcalase?} flavourz-
ymeE AHE-8te] 2447k <t 7]"k o Al A
bR al o £84 A A 949, 86.4, 85.3, 89.3,
95.0%2 vhebytar ofrl kel 7‘3‘_/.:%:— 2.87, 568, 7.34,
9.71, 1250mg/ml 2 viel} g9 !
< & sk

e Ee

gk

=
[

1 &53 A3 fae A=y fefe]l = HE]
=, 7, 25(1994)

. Lahl, W. J. and Braun, S. D. : Enzymatic production of
protein hydrolystaes for food use. Food Science, 48,
68(1994)

. Deeslie, W. D. and Cheryan, M. : Continuous enzymatic
modification of proteins in an ultrafiltration reactor. J.
Food Sci., 46, 1035(1981)

. Finley, J. W., Wheeler, E. L., Walker, Jr. H. G. and Fin-
layson, A. J.: Effect of cystine oxidation on lysinoa-
lanine formation in proteins. J. Agric. Food Chem.,
30, 818(1982)

. Franzen, K. L. and Kinsella, J. E. : Functional proper-
ties of succinylated and acetylated soy protein. J.
Agric. Food Chem., 24, 788(1976)

. Kim, K. S. and Rhee, J. S.: Effect of acetylation on
conformation of glycinin. Korean J. Food Sci. Technol.,
21, 714(1989)

. Kim, N. S, Kwon, D. Y. and Nam, Y. J.: Effects of
phosphorylation and acetylation on functional properties

o|HF -

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

o171

and structure of soy protein. Korean J. Food Sci.
Technol., 20, 625(1988)

. Velisek, J., Davidek, T., Davidek, J. and Hamburg, A

: 3-Chloro-1,2-propanediol derived amino alcohol in
protein hydrolysates. J. Food. Sci., 56, 139(1991)

. Velisek, J., Davidek, J., Kubelka, V., Janicek, G., Svo-

bodova, Z. and Simicova, Z. : New chlorine containing
organic compounds in protein hydrolysates. J. Agric.
Food Chem., 28, 1142(1980)

Velisek, J., Davidek, J., Hajslova, J., Kubelka, V., Ja-
nicek, G. and Mankova, B. : Chlorohydrins in protein
hydrolysate. Z. Lebensm. Unters. Forsch, 167, 241
(1978)

Rillaer, W. J. and Beernaert, H. : Determination of res-
idual 1,3-dichloro-2-propanol in protein hydrolysates
by Capillary gas chromatography. Z. Lebensm. Unters.
Forsch, 188, 343(1989)

Velisek, J., Davidek, J., Hajslova, J., Kubelka, V., Bar-
tosova, J., Tuckova, A., Hajslova, J. and Janicek, G. :
Formation of volatile chlorohydrins from glycerol
(triacetin, tributyrin) and hydrochloric acid. Lebesm.
Wiss. u. Technol., 12, 234(1979)

Bergen, V. C. A, Collier, P. D., Cromie, D. D. O., Lucas,
R. A,, Preston, H. D. and Sisons, D. ]J. : Determination
of chloropropanols in protein hydrolysates. J. Chr-
omatography, 589, 109(1992)

Velisek, J., Danidek, T., Davidek, J., Kubellca, V. and
Viden, 1. : 3-Chloro-1,2-propanediol dervied amino acids
in protein hydrolysates. J. Food Science, 56, 139(1991)
Hamm, D. J.: A process for the production of hydr-
olyzed proteins and the products thereof. European
patent 495390(1992)

Lin, C. F. and Lee, C. R. ! Preparing protein for hy-
drolysis and product. United States Patent 4,636,388
(1987)

Adler-Nissen J. : Enzymic hydrolysis of food proteins.
Elsevier applied science publishers, London and New
York, p.110(1985)

AOQAC : Oifficial methods of analysis. 13th ed., Ass-
ociation of official agricaltural chemists, Washington
D.C.(1980)

AOAC : Official methods of analysis. 11th ed., Ass-
ociation of official agricultural chemists, Washington
D.C.(1970)

(1998 149 59 A)



