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1.1 SCIEFheE

1.1.1 fREER HEEM, 05C #&E 10 min,
A, MG, BrR LR IR, TRAB K SEH
—ERT, FH, RelERRAITH, HEEH
SHEASTEN 60 5% JHIEHT 13.4% . (NaCl)
10.8% .7K4F 10.2%

1.1.2 B MHEFHEEA AS 1.398, BE .
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75 000 u/g; B & S 8E, BETE 160 000 u/g; BREH
B, B 5.70 000 w/g.
1.1.3 SREEW  HRNgst,
1.2 REFRZEEXERE
1.2.1 BREREAR HIKERE.
1.2.2 EEESGR HAYEWE®.
1.2.3 HE® RN HS System 6300 WHEER
AHT{CIIE .
1.2.4 B8Rk
1.3 XRFE
1.3.1 EFaBNREFARESAkERENE =
BRBOHENRAEEOR NI-S8B KR #H
15 min, ¥R HEHAHREHI P /RS
min, F T8, RGN AEAMAEELE (8
& 1160 000 u/g), BFEN 60 w/ml KW, BEBD
BifdlpH 0 1.5~2.0, RIEERTEIHER B
PepitE, BEE R E R, pH TR, '
TpHS5.0.BE 2CHEF T, £A—HHAARPHR
ok, BR2 0 R-EEARE ATHNEES
KABRFEIRE, S h FEKER H®ES8.0, /0
ABETE RS BE 71 70 000 uw/g), BEE N 70 u/ml K
W, Bk, REABRKENE. Hda&T 4000
r/min B0 10 min, B E TR, LHREEATT
i, BERTHHNE,
1.3.2 RHEHBH AS 1.398 MAHKBEHE &
BREFRCHEAMBEAHEAR, I — Rk R#
15 min, SHGBHEHAALBENTRE S
min, FEFERE, HHBEEEMESIMARETE AS
1.398 BEME(EHE S 75 000 o/g), BEA 75 w/ml
KBW.pH 7.0.BE 2C HEAT, E—BAER
ok, S h —ERKER ATHEE
B AKRENERE.
1.4 HEHAE
1.4.1 EBEIERE D10 SHEETEM. FWRAE
BLTEE N ) T 48 4

TEAATHE: oK, 2, % 4 809, 6. 9. 84 7R
.10,
1.4.2 XB@E ARKEEREMETEHESR
KR, HEARR.

_kEER R ENEL RS
KERFE(%) = BOEE A E X 100 %

MREHRBOE.
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EE, KEEREAR, HRBE AR, MR
HEEHBEKME 4 h AERSHESE L, RER
T BHKF AL E SEOBE.
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Fig.1 Bitierness score or hydrolysis rate of several enzymic

protein hydrolysates vs. hydrolysis duration
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%1 MEREEAAMTOESMER

Table 1| Amino acid composition of enzymic anchovy protein

hydrolysates % +E Dryweight
FEB Amino acid PTAH ASAH  RAAA
FilAEE Asp 8.38 7.34 5.67
HEER The 3.38 2.68 2.60
£ 5B Der 2.62 2.51 2.38
HHER Glu 12.82 12.14 7.84
HBE® Po 2.02 4 Trece 1.83
HEMR Gly 4.37 3.21 3.17
HER Ala 5.63 5.43 3.81
MER Cys R Trace 0.11 0.55
WEE Val 4.43 4.65 2.80
H i E MR Met 2.70 2.67 1.68
REEE e 3.53 4.61 2.51
FEM Leu 5.62 6.22 4.64
BEM Ty 1.52 2.10 1.98
HWER Phe 3.64 2.86 2.74
AEER His 2.41 3.56 1.40
B Lys 8.09 8.23 4.14
88 T 1.03 1.01 0.91
WER A 1.82 5.58 3.37
E 1 Total 74.01 74.91  53.75
BREER EAA 32.42 32.93  22.02
ﬂ'ﬁg}?ﬁfﬁﬁ‘al 43.80 43.96  40.97

PTAH. BEAMAMBREC MM 8 A8 ™Y Anchovy hy-
drolysates by pepein and trypsin. ASAH: ASL. 398 PHEOBEA K
#7=% Anchovy hydrolysates by AS1.398 nutral enzyme; RAAA . FUK
AW EM Raw anchovy amino acids. T [f] The same below.

1) CREX SHEE AR MR TIBH TEREH
BRFFMI]. +EEEH, 2000(FH).

2 HR A FEA AW R REFR K EEEK%
HEREERMARIBNE 2. SEREMAR, K
BEEERERNERAER ST REA A RARERN
FEmg, TR BRAR L RDORL A SE R A, AR
WK E BRI STRAERAR SR D
AR, BEAW BKEAMEGKRO-YERE
ERSERTHEFEEDR SHEERNAR.
P i A 5 B O A, W PR M AR K
B, T A R AR BB R R AL

¥ MMRSEQARTHEESGEHAERC SR
Table 2 The content of major delicions and bitterness amino
acid of enzymic anchovy protein hydrolysates
% T Dry weight

FWHES Amino acid PTAH ASAH RAAA
L33
Delicious amine acid
AR Glu 12.82 12.14 7.84
HE® Gly 4.37 3.21 3.17
PR Al 5.68 5.43 3.81
B & Towl 22.87 20.78 14.82
HERE AR
Bitterness amino acid
HER His 2.4 3.56 1.40
MER Arg 1.82 5.58 3.37
BHEM Met 2.70 2.67 1.68
MER Val 4.43 4.65 2.80
88 Trp 1.03 1.1 0.91
RAEEEE Te 3.53 4.61 2,51
HPIERE Phe 3.64 2.80 2.74
© SR Totl 19.56 24.88 15.41

BEON REQBKENRATE KBS
FREAMSESHEFEREANEL, EHRTR
K, SESALERTLEEN. 28R EnT
AER, BETZEEH, FROM. REANES
ABNEPRERSENR T R EXIF, HARR
AEFEALEEERAR, EMARAER(ES).
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Table 3 Comparing of § essential amino acids composition in EAPH with prawn, chicken, lean pork, heef and egg
% FE Dry weight

- 1} 3] 2 21 2

Ao i rran as kaaa FOITE R e TO/WHO
B E M Trp 1.03 1.01 0.91 1.67 1.06 0.90 0.76 1.04 1
HEHE Mer 2.70 2.67 t.68 2.87 2.18 2.19 1.62 2.47 3.5
FEA Thr 3.38 2.68 2.60 3.94 3.98 4.00 2.48 4,32 4
REE Leu 5.62 6.22 4.64 7.89 6.36 6.29 4,38 6.92 7
BERE Vil 4.43 4.65 2.80 4.46 4.43 4.48 3.23 7.23 5
BB Lys .09 8.23 4.14 7.76 6.36 6.21 2.68 6.92 5.5
FREE 3.53 4.61 2.51 4.27 3.35 3.30 2.38 6.92 4
HWHEM Phe 3.641 2.861 2.741 4.17 3.141 3.021 2.681 3,391 6
£ Total 32,42 32.93 22.02 37.03 30.86 30.39 20,21 35.94
BERAGHE 61 47.7 45,7 69 52 50 45 56

Amino acid score

LB B HEE First limited amino acid.
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The influence of different enzyme hydrolysis on bitterness and amino
acids composition of hydrolysised protein from Engranlis japonicus

ZHU Bi-ying, WU Jin-chao
{Second Institute of Qceanography, State Oceanic Adiministration, Hangzhou 310012, China)

Abstract: Using pepsin (6 000 w/g) and trypsin(70 000 u/g) as complex enzyme to hydrolyze the meat meal of
Engrantis japonicus, and meanwhile using bacillus substilisin AS1.398(75 000 u/g) as the control enzyme 1
hydrolyze the same sample. The results show that the bitterness of both hydrolysate increased with the prolong-
ing of hydrolysis duration and the increasing of hydrolysis rate. To the hydrolysate of the complex enzyme, the
hydrolysis rate increased obviously and the bitterness increased smartly with the prolonging of hydrolysis dura-
tion; when the hydrolysis rate went up from 429% to 78%, the bitterness score increased by 2, being 3.5. To
the hydrolysate of bacillus subtilisinASL.398, after 2h's hydrolysis, the bitterness score increased sharply; the
bitterness score was about & after 4h’s hydrolysis and the hydrolysate was very bitter; as the hydrolysis rate
went up from 32% to 62%, the bitterness score increased by 7, being 8.5. In the 2 kinds of hydrolysate, the
soluble and essential amino acids were almost at the same level of content in amino acids composition. The solu-
ble products in the hydrolysate of the complex enzyme had more amino acid scores and higher delicicus amino
acids content than that of bacillus subtilisin, while the bitterness was on the contrary.

Key words: enzymic hydrolysis; Engranlis japonicus; hydrolyzed protein; bitterness; amino acids composition
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