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A study on the Rapid Processing of Hydrolyzed Anchovy Paste
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A study on the processing method of anchovy hydrolysate paste (AHP) was carried out to improve the
sensory quality of salted and fermented fish. Homogenized whole anchovy was hydrolyzed using commercial
proteases, Complex enzyme-2000 (CE, Pacific Chem. Co.) and Alcalase (AL, Novo), in a cylindrical vessel with
4 baffle plates and 6-bladed turbine impeller. Optimal pH, temperature, and enzyme concentration for the
hydrolysis with CE and AL were 7.0, 52T, 7%, and 8.0, 60C, 6%, respectively. The rational amount of water
for homogenization, agitation speed, and hydrolyzing time were 100% (w/w), 100rpm, and 210 min,
respectively. To make the hydrolysate to paste type, it was effective to mix the additives, such as starch,
soybean protein, agar, and carrageenan gum to the hydrolysate 5 min before the end of boiling at 100T for
30 min. Minimal NaCl concentration for long-term preservation was 15%, and this could be reduced to 12%
by adding 5% of KCl. Yield of the AHP based on the total nitrogen content was 94.6~97.0%, and 86.0~89.2%
of the nitrogen was amino nitrogen. Salinity, pH and histamine content of the AHP prepared with 12% NaCl
and 5% KCI were 9.3~9.9%, 6.1~6.2, and below 13 mg/100 g, respectively. The AHP was stable at 26 + 3T
for 60 days on bacterial growth, and addition of 0.05% of rosemary (Herbalox) extract was effective to inhibit
the lipid oxidation of the AHP during storage.
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A|20] : W], Engraulis japonica (N7 © 17~24 cm, A
Z:60~809) S FATFANFAA T4, mass colloi-
der2 "SI 10kg GHE o|F TR -30C §
A1) ARt Fu 4ol AR
IR TS 22 vl B EH AdE 52
Complex enzyme-2000 (CE) £ Alcalase (AL) S £33}
3 TN A LFoE pHE 2, FE3E 7t
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AR, WEES 1700g =7t HEE AT °f
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_ Nat=t—Nas=o
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HR : Hydrolysis ratio, %
Na.=c - Amino nitrogen content in hydrolysate, mg/
100 g
Nai=o - Amino nitrogen content in chopped whole an-
chovy meat, mg/100 g
Neps=o - Pure protein nitrogen in chopped whole an-
chovy meat, mg/100 g
HO|AEE &4 HXHo HZ /R HES B4 B
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S8 g9 o|2este Fv Aol 7dse A7HAE
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MR M R AtY Az, Z2HE L semi-
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22 Somogi (AAAMILESRE, 1982), Y=+ Mohr
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Thiobarbituric acid value (TBA-Z)< Tarladgis et al.
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VBN) S} k& mFaad (RAEAS, 1973), ¢9¥d
o] ke Barnstein®d MR et al, 1975), o}vlx ZA 9]
& Spies and Chamber (1951)9) 9%, 3289
ko Hardy and Smith (1976)2) W¥o2 AFIHH.
#2429 842 Anson (1976), Han et al. (1990) 9] 4 2

HR X100
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05%2 2AAT. A5EHEY B5H FAS % ¥
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Fig. 1. Effects of pH on the hydrolyzing activity of

commercial enzymes.

(Amino nitrogen content was detemined after
4 hrs hydrolysis at 52C)
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Table 1. Composition, pH and contents of VBN, amino nitrogen (NH,-N) and pure protein nitrogen of homo-
genized whole anchovy

Moisture 78.96% pH 6.3
Crude protein 1454% VBN 19.1 mg/100 g
Crude lipid 3.69% NH-N 145 mg/100 g
Crude ash 251% Pure protein nitrogen 1957 mg/100 g
Carbohydrate 0.30%
Table 2. Specific activity of commercial enzymes on the hydrolysis of homogenized whole anchovy
CE AL
Specific activity (U/g solid) 2.27X10* 173X 10
Optimal pH 70 80
Optimal temperature 52+ 1C 60 +1C
Specific activity was determined after 4 hrs hydrolysis.
CE : Complex enzyme-2000, AL : Alcalase.
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Fig. 2. Effects of enzyme concentration on the hyd- Hydrolyzing temperature(T)
rolyzing activity.

-@-: Complex enzyme-2000 Fig. 3. Effects of hydrolyzing temperature on the hy-

drolysis of homogenized whole anchovy.
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Fig. 4. Effects of water content on the hydrolysis of

homogenized whole anchovy.
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Fig. 5. Agitation effect on the hydrolysis of homogenized whole anchovy. .
(Activity was determined by measuring the amino. nitrogen content after 4 hrs hydrolysis at 52C)
(a) 6% Complex enzyme-2000, (b) 7% Complex enzyme-2000

-O-: 100 mpm, -A~ 200 rpm, -{J-: 300 rpm

Table 3. Sensory scores and overall acceptance of the anchovy hydrolysate paste (AHP).prepared with some
blended additives added 5 min before the end of boiling at 100C for 30 min

Product Taste Color Flavor “Overall acceptance
A 48 56 48° 59
B 49 5.5 58 5.7
C 44* 32 4.2* 37>
D 4.0° 54° 41" 49°
E 4.0° 3.7 41" 4.0°
F 4.1° 51° 53" 5.0
G 4.3* 2.2¢ 43> 38

: Starch 5%+ pectin 1%+ soybean protein 5%

aOmMmgO®>

: Agar 3%+sodium alginate 1%+guar gum 0.5%

* Starch 5% +agar 1% +soybean protein 5% + carrageenan gum 0.5%
: Starch 5%+ carrageenan gum 0.5%+guar gum 0.5%+soybean protein 5%
: Starch 5%+ sodium alginate 1% +soybean protein 8%

: Sodium alginate 1% +agar 2% +soybean protein 8%
1 Agar 3% +soybean protein 5%+ carrageenan gum 1%

Same superscript letters are not significantly different in p<0.05.

Ped DE AZAY pectin® gro] ¥l Aol AH A
t}. Sodium alginateE #%% C, E, GY 3%, 9d5=7t
8% o]l HA AFY Aol BojAL, FEREL
8% oo™ B9 o7 wAsle Aol I HA
o weEld B Ao HME WidHlEE AF A%
BY A7t e Aoz Az
Izt Zo0jof M AEY ANEE B A2
T 479 84 9 v 2de Hate] A

s 1o

N

A

#9490 off EHEY GFHAES methyl mercaptan
I TMAZ} FA 019 (UMEH %, 1949), oFF FoA
TMAE 550 Wt dAe do] eAAT oHE =
7 e 28 ARoT (ZH %, 1976). olAF =
HH ARG Y8, 100CAA 308 s o
v A8S E3lo], "X AR EY Fr Aol g
= s, ABIVE glucose, FIHE 2 391
g 5%¢ 712 v AdAZ A4 o F, g
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coseE AT 433 A7 Fo AL anrt #lL
ethyl alcohol (B R, 1966; &K %, 1975; Lee et al, 19
8D, A7 A4 &t A8 EF H/ME A (Table 3),
3 ol9e] Ful RS A HA/MAES Table 49} 2o

333435 249 -

e L

Al 252 T8, 80ColA 3087 Efsto 23] sl
B E9 948 28 5849 FA7atgt
Table 59149} Zo] AF P32 P-1 ¥ P2Bt} A, so-
rbitol ¥ ethyl alcohol®] 3HFe] Zokow ot WA M=
2 2R AAANAN FAo] B $53AT 482 glu-
cose Ao} AR, EAE] FAoA WYL
Fod #efdte oz HAHAT (Han et al, 1990;
Bae et al, 1990a, b, ¢). AZFBAAME sorbitol©] ethyl
alcohol2T}F frEjsteldt "Mojzglov, #53 FAHAA
T ethyl alcoholo] 238 fEl3tat. &R (1966)2 A
Z 93, AF Fo) AL, B % (Q1975)e v

WA} H AR A AFAEHAA, Lee et al. (1981

& Rolg A7y Fv M ethyl alcohold] A7}7t
A#Holgsl B3 ut Uk,

HOJAEY &4 TANC EF: 49 BEAse
A 93t 100CA 3083 dA2sE, 94 2
& 589 7tFEAEo] P-3(Table 49 2& 249
A2 goCol 3087 EFaL olE AL 005
% 9] sodium erythrobate %= Rosemary (Herbalox) 5%
E AFS @4 sleisEed Yol dAgE 8K
%, 25C7HA ¥AA ] AF FEE Table 69 Vehy

Table 4. Formulation of additives to improve the sensory properties of the AHP
(Unit : %)
. Product
Additives

P-1 P-2 P-3
Ethy! alcohol 10 20 10
Garlic powder 05 1.0 1.0
Ginger powder 05 1.0 1.0
Onion powder 1.0 - 1.0
Red pepper powder - 0.5 05
Starch 50 5.0 5.0
Agar 10 1.0 1.0
Soybean protein 5.0 5.0 5.0
Sugar - 1.0 30
MSG 1.0 1.0 1.0
Table sait 10.0 15.0 150
Sorbitol 20 10 -
Acetic acid 0.05 - 0.05
Red pigment No.2 0.01 - 0.01
Yellow pigment No.5 - 0.01 001

Table 5. Sensory scores of the AHP prepared with the blended additives in Table 4

Product Taste Color Flavor Overall acceptance
P-1 5.7%® 5.8% 54 5.6°
P-2 5.7 58* 5.7 58
P-3 6.3 6.3 64° 6.4°

Same superscript letters are not significantly different in p<0.05.
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Table 6. Composition, pH, salinity, contents of total and amino nitrogen (NH»-N), VBN and histamine of the

AHP (P-3 in Table 4)

Raw anchovy

AHP prepared with

7% CE 6% AL
Moisture, % 7896 61.70 60.80
Crude lipid, % 3.69 468 471
Crude ash, % 251 13.10 1340
Carbohydrate, % 0.34 420 430
Total nitrogen, mg/100 g 1977 1899 1852
Amino nitrogen, mg/100 g 145 1634 1652
Histamine, mg/100 g 52 113 9.7
VBN, mg/100 g 182 217 294
pH 60 62 63
Salinity, % 0.3 92 9.3
Table 7. Composition and some characteristic values of the AHP stored at 26 = 3C
Storage day 0 20 40 60
NaCl (%) 12 15 17* 12 15 17* 12 15 17 12 15 17
Moisture (%) 623 624 629 625 628 631 626 629 632 628 630 632
Crude lipid (%) 452 451 450 453 454 455 458 456 455 434 456 455
Crude ash (%) 132 152 148 134 156 149 133 157 150 135 159 155
Carbohydrate (%) 41 42 42 A1 42 42 42 42 43 41 42 43
‘(‘I‘r‘;‘;}fog‘gt’)“’gen 1637 1642 1648 1632 1647 1652 1648 1652 1658 1651 1655 1660
I({éfé/a‘lnoglg) 115 113 110 112 120 119 121 123 125 124 128 130
VBN (mg/100 g) 248 252 254 251 254 255 252 262 25 253 261 263
Yclz?llr?ts%llll) ND ND ND ND ND ND ND ND ND ? ND ND
pH 60 61 61 61 62 61 61 61 62 61 61 62
Salinity 91 132 93 97 133 93 98 135 94 98 136 99
AE-value 82.3 81.7 82.2 824

ND : Not detected or less than 30 colonies in a plate

*17% was sum of 12% NaCl and 5% KCl

oAch

AdHo g AdF AL CES ALY W& AEY F
Fole AY Zol7t Yt 98 A9 v RdPAL o
A7ME B FE3 AdA FgFe AP, 2 9
9o ARe FFo] FUkeAT) Ho|2EY &4 BX
Ao ofuic A g AP 2%AEH 7
267 #FFe 48 AN o 5my/100 g =L T, A
FAAE 97~113my100gdA AR HE F, =& 7t
S8 Fo) Fujgo] AAD Aoz 44IAY, 28y
VBN &#& i Zsigem, ol d2ey §F9
Hslel Afste] Aadgd, A5 A& A o9
of, 2% 284 vdA WES FHH AELEAY
F4 A4S st B #3479 dAe Wyo) &
#eojol & Aoz AAHA Table 69 AF P-3:

A9 FE7 152924, A9 FEE 12%2 ¥FAY
A9 12% 9 KCl 5% A A718la o] E 26 + 3Co]
AA3AL v F4 H3E Table 790 Yehidch 3
718 A9y 2o webd AFR G20k g E A
o] HYL, 14 we IHE FFE tiuw AolE
B 28y At §Fe A9 Aojg Ho|A gt
X9} e 0% R ENME F2ENle] AA
Hol AF=9 Aol € & dud, 2 FFE Az
%9 11.0~115mg/100 gl Al 609 F-ol+ 124~13.0 mg/
100go.2 F77t 33 vwsu. B5l - Bk (1959)90
o3t 60T B 65Co1A 2417 71EE o Foj e F &
Eiglo] BAH A gkghont, 50CAA 7t e Aol 7t
goll 3 3 2ekd YA AT AE Fxo b 3
2gile] f& A48 £ ddx 9o gz
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Lerke et al. (1983)& 3]2€t¥l A4 £ A< Pmor-
ganii® A B{L2E= 37T pH 76~878EY ¥
Ze Qo e & 10%2 743, o] Aol AXRd}e
histidine decarboxylase= 25CoIA Hd &4 & Bl1
3tk E% Bae (1990b) & Fojg HoJAE o438 o
Ao AL, 2 dFAY 2 JteRE 2ddqAe
AREA geg sy, s 2 AT ek
Zz49 &% 52, 60T pH 7.0~804 A& 3] 2~gdl
Aol AHE Aoz AAHAY AFY d2gw
g 11.0~115mg/100gS 98 HA 9 52mg/100g 4
g T 15%9 AEY 9.7~11.3mg/100 g (Table 6)3
st 45 B9 A FHoAM Y4E Aoz A
ZE A AF 9 AEL AvkE oz A% 6047A
S4ol gAY, Ad F& 12%Q AFL A% 60
dAo] v BB o] BstA] Fhrh TE L Saisi-
thi (1966) = 20% 352 A FE7 =& 2H o % A
FolA WA WgAol 23 Bacillussd wAE0
A&9da B v Qi 2y & 47 23 E B,
VBN #32 Avtgog syt A9 glglen, ol
g9 F4o] JAH fFoZ FZEHU Bae et al.
(19902, b)= Boje] AZf9d 4 49 F=7} 15% 9]
2 o & ATl 2ol A% 60L7HA HIAES B
Fo] dAEG L v v Aok AT A 9F 12% 9 KCl
5% 5 EstY A AT F4L Y 5% #E7t
3 A vwsted A% 60Y Foll dx€ H9E 12% %
7be A A9 gowA FAF AAGHAA ZolE
BolA ggon, o) A FE7} R Ho|2EF A
4 AFY A3 wE A sAs dAEe JeE A
zk gict,

Aol A% F9) Ao} BAE 95t 005% 9 sodium
erythrobate®t A #2r8AQ Rosemary (Herbalox)
28 AT L A3 49E Fig 49 Jep A 714
Fol @o] 2o]& sodium erythrobate 2t 0.05% 9
Rosemary’} 238 Hojd #4443 axE RAth

22 o 9o

AYA & CE (227X10* U/g solid) & A7+ A
g &L M EAIZ fe HA R 202 AL
FE 7%, pH 70, ¥E= 52+ 1042, AL (1.73X10*
U/g solid)® 7Z$ole L Fol 242 6%, 80 2 60+ 1
ot ZAgo] 2&d 5T 47149 AF mut
£%E 100 rpm, 7HEE A7 21080l T} 100T]
A 3087 EXEd o, ¥ 5%, agar 1%, soybean pro-
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z7] - v

tein 5%, carageenan gum 05% S GAg £8 5%Ad
R E Hrlste Ao) A ES Hol2ES
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%, TFMF 05%, 1Y A8 3%, MSG 1%, A4 15
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2 FANL 55 7 001% 5 AA T8 58 A
e Aol Fnjg AMd AHHUL 4P FEE
NaCl 12% 9} KC15% 9 2§22 AEY 4=& ¥& +
Ao, AF FEL F ALE 7|TOE 946~97.0
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AAT
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Az B3 AYA 8429 Ao AF ALY
RS AAse TAH dFHNLH, ol &4
TE 548 A vAEY 133} o3t A
oo} 3tu, #4F PI}E HAM= s nF3 F
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