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In order to develope nutritional and flavoring intermediate products, the optimal processing conditions for two stage enzyme
hydrolysate (TSEH) from low-utilized conger eel scrap such as head and intestine were investigated. The optimal processing
conditions for TSEH were revealed in temperature at 55C 3~4 hours digestion with alcalase at the 1st stage, and 4 hours at 45~50C
digestion with neutrase at the 2nd stage. Among water extract, steam extract and enzyme hydrolysates of conger eel scrap, the present
TSEH was superior to other extracts in terms of yield and organoleptic taste such as harmonic umami and inhibition of fishy and
greasy taste formation. From the results of chemical experiments and sensory evaluation, we may conclude that TSEH of conger
eel scrap could be utilized as the flavoring intermediate materials for the fisheries products such as flavoring sauces, drinkable
beverage and instant food materials.
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Table 1. Characteristics of the commercial protease/peptidase
used for 2 stage enzyme hydrolysates
Commercial Opt.
Enzymes name Temp (€) Opt. pH Manufacturer
It Aase A0 S0~s5  70~gp rokur Phama Co
. (Japan)
hydrolysis
LM Al 06 S0~60  go~gs v Nowdisk Co
(Denmark)
Pandidase Yakurt Pharma. Co.
nd ' NP-2 45~50 6.5~70 (Japan)
hydrolysis
enzyme - - Novo Nordisk Co.
Flavourzyme 45~55 60~10 (Deamark)

o M (BE) ¥ 29 £
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d5c. A% (Acidity)= pHE £3% A& 100mLe} 0.IN
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Table 2. Proximate composition, pH and VBN content of
conger eel scrap

SEH2AY 7HE 261

Table 4. Fatty acid composition in total lipid separated from
conger eel scrap

Crude Crude

Moisture . L Ash VBN
(%) PEen 1(‘1;’:‘)1 (%) PH (mgi00p
73.19 146 46 46 6.98 172

Y Mean value of triplicate.

Table 3. Amino acid contents of conger eel scrap
Content (mg/100 g)

Amino acids

Asp 1,375.1°
Thr 631.0
Ser 7134
Glu 2,0182
Pro 665.9
Gly 1,829.8
Ala 1,215.7
Val 6332
Met 355.5
Ile 476.9
Leu 9129
Tyr 405.5
Phe 7249
Lys 4309
His 1,1374
NH; 175.0
Arg 986.9
Total 14,748.7

YMean value of duplicate.
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Fatty acids Composition (area% )
12:0 011"
14:0 522
147 1n5 0.15
15 0iso 0.24
15:0 0.54
16 Oiso 0.11
16:0 18.63
16 1n7 9.64
16 1n5 0.37
16.2n5 0.19
17:0 0.35
16:3n4 0.69
16:3n9 0.27
16:4n9 0.13
18:0 2.61
18:1n9 33.57
18:1n7 0.33
18:2n5 0.20
18:2n6 1.18
18:2n4 0.18
18:3n6 0.07
18:3n4 0.26
18:3n3 0.88
20:0 0.15
207 1n9 1.79
20: 1n7 0.23
20:2NMID 0.18
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20:3n6 0.14
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n3 PUFA 19.49

¥ Mean value of duplicate.

7) A8 g5 AdEe
447144 (VBN), otv)=

o
e o

B

. oxl
m&& )

e
X
o

>

_E_l‘

e

Ax, 344 2 F&8& 249 Table 5¢1 JERRSA,
A5FEE A7 At e Axe Wil dFFE AN
A F7sigy Zasgan, HE4drldde d53E AT



262 ST

Table 5. Changes in pH, acidity, salinity, amino-N, total-N
and yields of water extracts as affected by different
extraction time at 95C

3 ERETEXE:E L REE

Table 6. Changes in pH, acidity, salinity, VBN, amino-N, to-
tal-N and yields of steam extracts as affected by dif-
ferent extraction time at 115C

Extraction H Acidity Salinity VBN  Amino-N TotalN Yield®
tme (h) P¥ (mL) (%) (mg100g) (mgloog) (%) (%)

Extraction H Acidity Salinity VBN Amino-N Total-N Yield
time (hr) (mL) (%) (mg100g) (mg100g (%) (%)

1042 358 0.15 140 3637 087 372
698 376 0.16 144 4280 089 380
692 436 0.16 200 465.5 102 436
4 695 354 0.15 280 4502 101 432

W b —

200 7000 398 0.16 189 3865 105 449
40 694 468 017 205 4519 LIS 492
60 704 472 0.16 238 5304 134 513
80 709 548 0.16 280 5914 133 591

DYield (%)=Total-N (extract)/Total-N (raw sample).
?Mean value of triplicate.

o2 ey pHE A9 JaAgrida
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F71 59 G718 ALE VIS S0EAE A% F7tete A
g2 BT, o ALrs FHALFL TF NYEE 0R7A
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B aaEfARe B U ol8H SY
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SOREE ERIELRES-SE EIRFERRIPEE SEL
A2 QR 1,24 Bxg2A BHRY B4 34 2
HE Table 7~100] UERASITE & AFNME Fe) HAEH

ot

(off-flavon) 8] A7 Ze AL 487 98 840
F¥ 22 A4EHY (Oh, 1998; Oh et al, 1998) & A &3 R &
E4PHLAE 713 & e 248 F38t2a YT
Table 791 YakurtAl8] Aroase AP-10% 378te] 13} &4 %
HA EaFHLAY 0]383 A& Table 89+ NovoAts
Alcalase 0.6 LS #7138 13 EAEH A &4 884 &
A& vepidct 12 2428 2A 9 pHE 7.00~729, 4=E ¥

D Mean value of triplicate.

Table 7. Changes in pH, acidity, VBN, amino-N, total-N and
yields of enzyme® hydrolysates (I) as affected by dif-
ferent hydrolysis time at 55C

lst Acidity Salinity VBN  AminoN TotalN Yield

{}ff‘gﬁ PHGn (%) (mgt0g) (mgoog (%) (%)

1297 302 0.16 13.6 687.7 140 599
7121 301 0.16 114 6900 143 612
4 99 0.15 120 7311 155 663
512 303 017 125 1217 154 659

B o

Yakurt's Aroase AP-10 (02% w/w-raw sample).
?Mean value of triplicate.

Table 8. Changes in pH, acidity, VBN, amino-N, total-N and
yields of enzyme® hydrolysates (I) as affected by dif-
ferent hydrolysis time at 55C

" dg} go oy Acdiy Salinty VBN  AminoN ToulN Yield
Y PUmL) (%) (mg100g) (mgl00g) (%) (%)

time (hr)
2 1152 48 01 140 6903 166 710
3 %66 019 124 8036 176 753
4 10 O 020 120 827.1 179 766

5700 781 021 124 900.7 187 800

D Novo’s Alcalase 0.6 L (0.5% w/w-raw sample).
?Mean value of triplicate.

Table 9. Changes in pH, acidity, VBN, amino-N, total-N and
yields of enzyme® hydrolysates (II) as affected by di-
fferent hydrolysis time at 45C

by o Addy Sdiny VBN  AminoN TowlN Yield
ime () P @) (%) (mg100g (mgioog) (%) (%)
2 60 60 031 B0 84 16l 689
3605 708 031 135 9%8 175 49
4 606 T3 02 BS L4818 809

5 598 815 032 140 1,1820 191 818

PYakurt's Pandidase NP-2 (02% w/w-raw sample).
?Mean value of triplicate.

7hE A wel 4ZE Ao]E Heln o, F2 FFFYG &
"ol e FMLAE7IA4LY FHFL 120~140mg% o2 EFH
7hH3% 9o 140~280 mg% o HlE 53] Fych Y, ofpn
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Table 10. Changes in pH, acidity, VBN, amino-N, total-N and
vields of enzyme” hydrolysates (II) as affected by
different hydrolysis time at 50C

2nd - . . .
. Acidity Salinity VBN  Amino-N Total-N Yield
hydrolysis pH
ime (hr) (mL) (%) (mg100g) (mg100g (%) (%)
2 6317 695 023 126 8268 181 715
363 N8 0.24 129 8831 1% 813
4 636 823 024 130 11995 204 873
563 195 023 138 L1405 200 856

Y Novo’s Flavourzyme (2.0% w/w-raw sample).
? Mean value of triplicate.

eAhy AL FFLE G5V MGFE v AFE 2%e
W 22 AARHE ug & A, 13 EAEHY FHZYL Ya-
kurtAke) Aroase AP-109) 73-$- 4A} 2t NovoAte] Alcalase 0.6 L&
3AIZE A=rt Ay en, ol £82 A% 663% 9 766%
o] Tt

13 A2Fs 4 4 FiEe gle i PP EFE
EHAIA Augol ¢ oA E 7HERA, B84 0] v
3 & exopeptidase3 S FACUEHEL (YakurtAhS) Pandi-
dase NP-2, NovoAte] Flavourzyme)E 713 13 AR 4A
2 24 E4&E§AR date Table 9, 103 25

Qverall
‘ Sweetness
acceptance ; !
, e |
Color = ~~ > Greasy taste

Fishy taste

—o— Hot-water extract
—e—Steam extract
—A— 2 Stage enzyme hydrolysate

Fig. 1. Comparison of sensory evaluation in water, steam ext-
racts and 2nd enzyme hydrolysatel) extracted by opti-
mum extract condition of conger eel scrap.

The review panel was asked to give scores on four taste
qualities (5, stronger; 4, slightly stronger; 3, normal;
2, slightly weaker; 1, weaker), color and overall-accep-
tance (5, very good; 4, good; 3, acceptable; 2, poor;
1, very poor).

U Adding Yakurt enzymes.

22 B4R AAY pHE 598~6.36, NHEE 620~823 mLEA
A TItEEd) Hisl 4958 B R4 AANEE &+
AN, ¢ FHAAA Y7 dAE 126~140 mg/100g2 2 2874 9
E2EE F olFe FAE] He HLAE/ALIAY HA4H
A e Aoz yehgth 24 ELEHATE 248 opnjxFs
3L 8104~1,199.5 mg/100 g2 24 7Hgold 94F &= v
2% 7 98 AxY BE fedohu=idso] ARHUFE ¢ #
Ak 2y B4 A4F AR A=E e EAE
of &uto] e 5 FFALo] Borng AAY U 4
Aol aWEdn & & gloh 24 A4 P FF FIAATL ¢
4 BF 4N Axvt AFgstdn AAEAen, o g HF
FEL 809% 9} 873% oIt

23 #A fA dF4FE2A, G524 R YakurtAt9)
BAE o83t ZAT 28 AaE A digte BFHAE
ANE A¥e Fig 1% 2o

Z, 540 24 ¥ 212 AAEH A 5 HYFEAEA
of vl3} Z-Acty gt 453 Fadot, §34 579 =7
g FAde) vAstH gL on) (RK)9 AL BdFez F

Chopped conger eel scrap
Addition water {3 vol v/w) and homogenization
Autolytic enzyme inactivation (5 min. at 95C)
pH adjustment (pH 7.5~8.0)

Addition of st hydrolysis enzyme
(Alcalase such as Novo's Alcalase 0.6 L
or Yakurt's Aroase AP-10)

Ist hydrolysis for 3~4 hrs at 55T
Enzyme inactivation (5 min. at 95C)
pH adjustment (pH 6.0~6.5)

Addition of 2nd hydrolysis enzyme
(Neutrase such as Novo's Flavourzyme
or Yakurt's Pandidase NP-2)

2nd hydrolysis for 4 hrs at 45~50C
Enzyme inactivation (5 min. at 95C)

Centrifuging (4,000Xg, 20 min.)

2 stage enzyme hydrolysate l

Fig. 2. Flow sheet of preparation of enzymatic hydrolysate
from conger eel scrap.
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