Food Engineering Progress

Vol. 13, No. 2. pp. 85~91 (2009.5) r. AII-O-|A|:I 1#'-
HA o . |

Food Engineering Progress

— == = AAH=||= [m] = =
-T'-%I'/E._i-.':OH I'Ialoﬂ —|°._ | 7 I_OHEQ-I I-||_7F_ :‘c' =§'T':&|'
ARA - gl e ol - A - 28 - AF
SRl E A, A OIS Bl Az, AT A EY S

Preparation and Physicochemical Characteristics of Anchovy Hydrolysates
Produced by High Hydrostatic Pressure and Enzymatic
Hydrolysis Treatment

Min-Ji Kim, Bae Nahmgung, Bok-Nam Kim', Soo-Jeong Lee’, Chul-Jin Kim,
Yong-Jin Cho, and Chong-Tai Kim*

Bio-Nano Research Group, Korea Food Research Institute
'Department of Tourism and Food Service Cusine, Hallym College
’Department of Food and Nutrition, Bucheon College

Abstract

High hydrostatic pressure and enzymatic hydrolysis (HPEH) was applied to anchovy in order to produce a natural
seasoning ingredient. Total soluble solid, amino nitrogen, total nitrogen and the degree of hydrolysis of anchovy
hydrolysates were investigated depending on the process parameters such as temperature, pressure, enzyme concen-
tration and enzyme type. The optimal condition for anchovy hydrolysis was confirmed as temperature 50°C, reaction
time 24 hrs, pressure 50 MPa and enzyme concentration 0.6% in HPEH treatment. HPEH treatment showed more
effective in overall properties of anchovy hydrolysis than those of control. All anchovy hydrolysates produced by
HPEH treatment were increased more 1.5-2.6 times of total free amino acid than that of control. From these results,
the HPEH treatment appears to be an effective and economic process to produce a natural seasoning ingredients.
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2 A EAFol e A gre] - L ALl thek (Lee et al, 1997), A2 Aab7|E] i ARE A8
au|zpe] #A4lo] FFetAA A AFAQ Fejol Azt LA 7ER S AFhlA F7F Hol QA et
87  F7bshAA, v g g aA] A Eoks A9 A FAAAANA IgAT 7ES F2 AF T Fa T
E5 AR A xr] B maA] A 2 AES *§%°l A5 Oi AREEOIA ok 2y H2 %
o] 2FAgAe] Ao R AL k. o}, 3t Ve U 2 dES FAHeE $AE A5ENH &
stz F(FFEFILF U EF; mono-sodium glutamate)2] HH—J ARAY 50‘1] 2 JFHE 52 FASHEA 83
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pH, €%, A7} Sol 295 (Hendrickx et
1998; Nguyen et al, 2002), 2% ZFo] 3f=
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Fig. 1. Schematic diagram of high pressure/enzymatic hydrolysis system. (1) Vessel, (2) Oil return system, (3) Pump, (4) Solenoid
value, (5) Booster pump, (6) Solenoid value, (7) Solenoid value, (8) Pilot check, (9) Drain vlaue, (10) Safety sensor, (11) Relief value,
(12) Solenoid value, (13) Level sensor, (14) Solenoid value, (15) Safety value, (16) Drain pipe.
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5.0-7.0, === 50°Ce]™, Alcalase 2.4 L(activity: 2.4 AU/g, 150 rpm & 5=2 WHE7](Corning Co., NY, USA)3HA] 7}
Novo Nordisk)2 Bacillus licheniformis 7192] endoprotease ~ FF=3to] YA S F5NLS U272 3T

A5 zty HAHWE pHE 6.6-8.5, 25+ 55-70°Co]th.

Flavourzyme 500MGS} Alcalase 24 L] BgaAE 511 & HX| 7|0-EGHSQ ZREN BN
$h] ZA|ste] ARE-EF T A 7R FAET —é?%*é lﬁé%‘i— shaFe
) 2

105°C 47t 71xH, 2
AR 26t HX| 7-=2aliE M= W, obv] e d 432 FormolB) 24> 78 %k%(Lee KY et
B Aol ARERE ALYAISF(TFS-20, Frkrold], )14, al., 1997; AOAC, 1995), fr&lotw]=AF A7 HPLC
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Bacillus subtilus 7192 A48 Thilza gh= 7]1d9 of

3Fd 0.1-0.8%=, Flavourzyme 500 MGS} Alcalase 2.4 LO] DHEA M2|of olst HX| 7=E5HS MAF £ =7
B384 E 01-04% HHAZ 7183 pH  meter(Orion I EA Ko g3t Hx ERAEe HE & =
720 A, Thermo Fisher Sueneific, Walthanm, MA, USA)E A A4S 95ke] 100 MPa, 50°C, 24X 7F 8] Al, 3HE
o] g3le] pHE 72 ZXZ3ATh wkEFH25, 50, 75, EHE B R AFE(0.1-0.8%)0 wE s Ee] 4
100 MPa)= H&%A]ﬂm 8, 12, 24 hr)oll W} 2/ g AhE Ex° th23} ZtH(Table 1, Fig. 3). Z¢/&4 A7 €X
& Fig. 20 Yebd WPo g HAlste RbEFEE & JheRdEEe] o eEdA, T4 9 VR &S tix
5,000 goll A 1587 A 1—53} 7](Centrikon T0324, Kontron,  T(7}EFE&)0l vlsted <t ks, 5464 1%
Milan, Italy)2 7FFEa|ds) HAE Bt =3k F ES 54% AT 24 @<0.05)22 F718kt. o]
10% B2 E4AS Rzt AAste] 1A7sd = IAA 7 S A o)gtstd SAdwste] §3491 F

10% slurry of anchovy

l

Addition of enzyme

pH adjustment

High hydrostatic pressure

Centrifugation

‘
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Residue Hydrolysate
Freeze drying Filtration (Whatman No. 4)
Yield & total nitrogen Inactivation of enzyme (boiling, 20 min)

|

Soluble solid, amino nitrogen and total nitrogen

Fig. 2. Procedure for the preparation and analysis of anchovy hydrolysates by high pressure/enzymatic treatment.
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Table 1. Effect of the concentration of mixed enzyme on total soluble solids, amino nitrogen, total nitrogen and degree of hydrolysis

in anchovy(%)

Process corlfcrézrl);?;'f;on TSS? ANY TNY Degree of hydrolysis
Control - 25.540.95" 1.2310.06' 8.75+£0.27" 16.4+1.14"
HPY - 30.910.79" 1.29+0.03" 9.84+0.14¢ 15.210.47"
0.1 50.1+0.12¢ 1.79%£0.01# 11.840.06> 17.8+0.04¢
0.2 58.5+0.14" 1.92+0.01" 11.740.00% 19.7£0.12¢
0.3 61.610.01° 2.05+0.01° 12.040.00™ 20.5+0.07¢
HP-E? 0.4 65.840.09¢ 2.21+0.00¢ 11.3+0.90¢ 24.442.43°
0.5 66.410.46¢ 2.19+0.02¢ 12.240.03% 22.0+0.23°
0.6 73.0+0.38" 2.48+0.01° 12.4+0.03* 24.9+0.03°
0.7 70.510.28° 2.4310.00° 12.310.06* 24.610.15"
0.8 75.410.06" 2.68+0.00* 12.340.00™ 28.0£0.00*

DHigh pressure only; ?High pressure and enzymatic hydrolysis; *Total soluble solids; »Amino nitrogen; Total nitrogen; “MeanstSE with different
superscripts in the same columns are significantly different (p<0.05).
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Fig. 3. Effect of commercial enzyme concentration on the hydrolysis of anchovy (50°C, 24 hr, 100 MPa). Commercial enzyme

produced from Bacillus subtilis.
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Fig. 4. Effect of reaction time on the hydrolysis of anchovy (commercial enzyme 0.6%, 50°C, 100 MPa). HP, high pressure only;
HP+E, high pressure/enzymatic hydrolysis; TSS, total soluble solids; AN, amino nitrogen; TN, total nitrogen.
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Fig. 5. Effect of pressure on the hydrolysis of anchovy (commercial enzyme 0.6%, 50°C, 24 hr). HP, high pressure only; HP+E, high
pressure/enzymatic hydrolysis; TSS, total soluble solids; AN, amino nitrogen; TN, total nitrogen.
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frEjobueite] S kA Id/a A X ol

A z+z} 6,835.5 mg/100 g2t 7,794.7 mg/100 g2 T 27+
7t FEE)0 Hlste] 115uRet 13180 Z7)skich
Aspatic acid®} glutamic acid= 7 b,
serine, methionine, proline, glycine, alanine¥} lysine &<

methionine,

@, valine, methionine 3 arginine 52 ¢=5to|| o3}
£ 202 4#A d=d(Fuke, 1994), 2T (HEFEE)
£ valine &%°] 2,071 mg/100 g & AA| fzloju| =it

Table 4. Free amino acid composition of anchovy hydrolysates
prepared with treatment under high pressure and high
pressure/enzyme (mg/100g)

Amino acid Control HP HP+E
Aspartic acid 1551 149 129.3
Serine - - 540.5
Glutamic acid 297.5 237 409.4
Glycine 280.8 - 621.0
Histidine - - -
Threonine - - -
Arginine 3134 - 665.9
Alanine 503.5 676.6 766.0
Proline 454.9 575.3 605.8
Cysteine 444.6 677.2 702.1
Tyrosine - 118.8 -
Valine 2,071.7 1,702.9 1,207.5
Methionine - - 1,102.7
Lysine 580.5 651.5 -
Isoleucine 428.2 1664.2 458.9
Leucine - - -
Phenylalanine 431.2 383.1 575.6

Total 5,961.3 6,835.5 7,794.7

HP: high pressure, HP+E: high pressure/enzymatic hydrolysis.



QAR Al o3k A rlEaEe] Al ¥ SR 91

SEFe] 34.8%E AFAISIAAL AFA e eF AL/ E As)
P AT T 747 249% L 15.6%2 sk g
/24 A2 ¥ serine’} methionine®] ZHzZ} 6.9%%} 14.1%
7F A Eo] Asb/E A Aol oJste] ER] THEEE £
A 3t 58 Algshe FEES 2 21]%3}
£ arginine AEo] ZF75IAt 53] ojdl 79 F2 AHv
A olnAte g 4E A 9= glutamic acid, glycme
arginine, alanine, proline 52 & o] & F X+
Hlw A 71 A#E & o dd Zrdd &2A 7Hde
&2 WHo g HoE Y ohE, It 3 "7}
TEI|Eo|A  aspartic acid, methionine, tyrosine %
arginine 5 T-f-3o] =L histidine TS AF 7
57| @k, ol A= AP A9 AE A A frE
ofu] =4t F histidine $FEFe] 7 =37, aspartic acid,
methionine, tyrosine ¥ arginine 59 &2 2 Lee et
al(1981)9] Hishs T2 A¥E Holw gy, o= A}
|35 48 HEX Y TR/ E AR FoldA o= AR

H ok

1:1

A Al MEW e
o] 2861, 201, 1.48) Z7ksle] VYA
A Rl Ae R Eelt Tarrel st

nﬂn
rO
=
= I
-u
2
R
o

FA .1%‘/;& 7] To] Wx
LAto 8 AE glutamic acid, glycine, arginine
4 alanine 59 o] dlE27u bE Ao fElotH]
=4k ghgol wlste] sttt ARA 02 /R

DX dul o] g3 Falfof Huld opr] At
Ao &AR1 7edS Flskith

rﬂﬁ
S
2

w ATE 200735 TRV “Arsdd A A7)
AR Ar)e] Ao 7 Aol ofd ZAE
2|3, o 2=ciE](F)7E Aol Fefdew d3E AR

o AHHEE T4 FrHFEFIE Akl rheg

=

A

ror

=2

AOAC. 1995. Official Methods of Analysis of AOAC Intl. 16"
ed. Method 991.43. Association of Official Analytical Commu-
nities, Arlington, VA, USA

Cano MP, Hernandez A, Ancos D. 1997. High pressure and tem-
perature effects on enzymes inactivation in strawberry and
orange products. J. Food Sci. 62: 85-88

Defaye AB, Ledward DA, MacDougall DB, Tester RF. 1995.
Renaturation of metmyoglobin subjected to high isostatic pres-
sure. Food Chem. 52: 19-22

Fuke S. 1994. Science of taste, Asakura-shoten. Tokyo. 46-61

Galazka VB, Dickinson E, Ledeard DA. 1996. Effect of high
pressure on the emulsifying behaviour of B-lactoglobulin. Food
Hydrocolloids 10: 213-219

Hendrickx M, Ludikhuyze L, Van den Broeck I, Weemaes C.
1998. Effects of high pressure on enzymes related to food qual-
ity. Trends in Food Sci. Technol. 9: 197-203

Lee EH, Kim SK, Cha YJ, Chung SH. 1981. The taste com-
pounds in boiled-dried anchovy. Bull. Korean Fish. Soc. 14:
194-200

Lee KH, Song BK, Jeong IH, Hong BI, Jung BC, Lee DH. 1997.
Processing condition of seasoning material of the mixture of
laminaria and enzyme-treated mackerel meat. Korean J. Food
Sci. Technol. 29: 77-81

Lim SB, Yang MS, Kim SH, Mok CK, Woo GJ. 2000a. Changes
in quality of low salt fermented anchovy by high hydrostatic
pressure. Korean J. Food Sci. Technol. 32: 111-116

Lim SB, Jwa MK, Mok CK, Woo GJ. 2000b. Quality changes
during storage of low salt fermented anchovy treated with high
hydrostatic pressure. Korean J. Food Sci. Technol. 32: 373-379

Nguyen BL, Van Loey AM, Fachin D, Verlent I, Hendrickx M.
2002. Purification, characterization, thermal and high pressure
inactivation of pectin methylesterase from banana (cv Cavend-
ish). Biotech. Bioeng. 78: 683-691

Oh KW, Kim JS, Hur JW. 1998. Processing of flavoring sub-
stances from small kingfish. Korean J. Food Sci. Technol. 30:
1345-1349

Oh KW. 2001. Taste characteristics and functionality of two stage
enzyme hydrolysate from low-utilized longfinned squid. J.
Korean Soc. Food Sci. Nutr. 30: 782-786

Okazaki N. 2003. Preparation method of seasoning ingredient.
Japanese patent 3475328.

Polydera AC, Galanou E, Stoforos NG Taoukis PS. 2004. Inacti-
vation kinetics of pectin methylesterase of Greek Navel orange
juice as a function of high hydrostatic pressure and temperature
process conditions. J. Food Eng. 62: 291-298

Rodrigo D, Jolie R, Van Loey A, Hendrickx M. 2007. Thermal
and high pressure stability of tomato lipoxygenase and hydrop-
eroxidase. J. Food Eng. 79: 423-429

Shin SU, Kwon MA, Jang MS, Kang TJ. 2002. Rapid processing
of the fish sauce and its quality evaluation. Korean J. Food Sci.
Technol. 34: 666-672



