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Characteristics of Salt Fermented Anchovies with Heat Treatment

Hyun Woo Kang"? and Young Je Jo*!

!Department of Food Science and Technology, Pukyong National University, Busan 608-737, Korea
’Department of Korean Food & Culinary Atrs, Younsan University, Busan 612-080, Korea

Abstract

This study was conducted to understand the quality characteristics of salt fermented anchovies with heat treatment by
measuring their chemical compositions. The heat-treated and non-heat treated salt fermented anchovies contained, respectively,
63.21 and 66.51% of moisture, 2.24 and 2.12% of total nitrogen (TN), and 1,537 and 1,520 mg/100 g of amino nitrogen
(AN). In addition, heat-treated and non-heat-treated salt fermented anchovies contained 127 and 134 mg/100 g of volatile basic
nitrogen (VBN), respectively. Moreover, measured the microbial level of heat-treated and non-heat-treated salt fermented
anchovies was 2.58x10* and 3.61x10*> CFU/mL, respectively. Also, the heat-treated and non-heat-treated salt fermented
anchovies 3.65 and 0.30 units of protease activities, respectively. The total free amino acid contents in heat-treated and
non-heat-treated salt fermented anchovies was 4,964 and 6,638 mg/100 g, respectively. The major free amino acid were
glutamic acid, leucine, lysine, alanine, valine, isoleucine. Qur results provide the characteristics of salt fermented anchovies
and encourage their application for the food industry and cooking.
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2. Mg uhy

1) =2, TN ¥ AN gzt 24

S AOAC Wl lale] 105TalA 45t 71 Az
, & A2 sl (total nitrogen, TN)S semi-micro Kjeldahl
o2 =433 olv|i=E] FA(amino nitrogen, AN)E
formol A2 AH&3IATE &, AR 5 g? S/ 25 mL
£ T3t A7 Bt wwk & FE9] g8l th 0.1 N
NaOH g0 2 HA3le] pH 842 315121, 37]e 20 mL
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Z}ed 1 mLol 0.01 N boric acid 1 mL$} Conway reagent 50
uL(0.066% methyl red : bromocresol green/EtOH = 1 : 1) 7}
3} T} Potassium carbonate(K,CO; 50 g / D.W. 100 mL) 1
mLE A7k thg 37°Cell A 12027 W] - 0.01 N sulfuric
acid® #%sle] VBN 712 =43}3ith
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Table 1. Operating conditions for amino acid analyzer

Instrument S430(Skyam)

Column Cation separation column(LCA KO07/Li)
Column size 4.6x250 mm

Column temperature 35~75TC

A(buffer) 0.5 mL/min,

Flow rate B(reagent) 0.3 mL/min
Buffer pH range 2.50~8.00
Detector 440, 570 nm

SIS THLee et al 2008).
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At
Al 9d 0.2 mLE 40 CollA] 587 Dk % 0.1 M tris
bufferoll 1% azocasein(Sigma, USA) 0.8 mLE Z&3le] 40T
oA 1AIZH et HES-AIZl & 20% trichloroacetic acid(TCA)

€4 0.5 mLE 7hste] Bankg& FAIAZT. 4T, 10,000
gollAl 107 dAlEe] & 459 0.8 mL 3 & o
1.0 M NaOHE 7}5te] 1083 2AAIZ] & 35 440 nmol|
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A 5.0 g& 108] 34 F 57-sulfosalicylic acid 250 mge
Yy 2 23ste] A7l lithium citrate buffer(pH
220)2 I 3|43k stirrer “dollA] 2H(membracal/ultra-
filtration, VISKASE, USA)< o] &3¢t ©-& AAIsl3ch &
H7F 2 &S opn| gl At 7] 2 A SF TH(S430,
sykam GmbH, Germany). %3712 Table 13} 2T}
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o, §994 HAS5S Windows SPSS 12.0 versionSZ
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1.6% o’do 2 felvet 2% 71+ % 714 (KFDA 2011
A A 1%ET 2 AT A7t dA3] =2 A st
Atk 9=e] A%, TN gl sl 1552

o), 267 1.5~2.0%= o] AT s B 2 A
oAl ARE3F A2 FR] AR o] 43 5 e

=
A th(Hjalmarsson et al 2007).

2. VBN &zt
VBN o]g| 7o) Ax AL 93 A% 5 shtoln, &
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Hoprlob &t iEE ik
719} 7 #Ho] Jdx dRYol, trimethylamine(TMA),
dimethylamine(DMA) 5-¢] E3EZ 7450 & ¥ ofy
g}, S Az Ast B Fairt A v Sriva
&delA Sith(Jang er al 2004). AAEE 4] LA A7
Aa g2 92.8~223.9 mg%el MR Yehd 9lor, 7]
o] AFelde oA Ad EA AAe] AT 13442
mg%, 7tE A2l e B2 AA-L 109.96 mg% 5= HilE]
AL, ol WAt B AT v deA 9l
(Lim et al 2000). T=3F, AR A WAYsH= Sol 3k WA= F
2 o] & whilgou} X o] £A S R EWA] E3lE A
7 3EE TR IR i ZIRleke R delA
A=, Cha YJ(1992)¢] Aol st B AAle]
Al S B Ay F 73719 SRtES B,
= hexanal, (E)-2-pentenal, heptanl, octanal 52| aldehyde <}
2,3-butanedinone, 1-octen-3-ol, dimethylsulfide, 2-ethylfuran,
2-pentylfuran, ethylacetate ~12] L ethylbutanoate 5°|2}iL X
25}9th Song & Kang(2000)2] Aol A= Algol vl &
QA HA F 7hde] dAe] VBNel uiste] 94.36~228.48
mg/100 mLe| S HIsklar, EA] Al tiste] Kim
et al(2011)2 A5l Bo= = 105 243 23, 11083~
364.75 mg/100 mLE ERIsI3ith & ATelx= VBN 7
T 712 2 H7kE dA o] 100 g9 127.16 12131 133.82 mg
oceX WY A71ER kel Zhde] QA vlste] it
Ao o ks Yelal, Al vl AR} vl
S w ¥lwA W& VBN S g1tk VBN &
dd ole} 22 Aate dAle] AVt A B AlEg A3
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o] @ol 71Qlake Aew AlrHY

X
< FRlsion, dhild Bajghd EAda e 71d 9 ot
g Ao 79 22t 3.659F 0.30 unitS YERNSITHTable 3).
Al AseE dukd o g 10°~10° log,

Table 2. Characterization of salt fermented anchovy (contents of TN, AN, and VBN)

Sample Moisture TN AN VBN
P (%) (%) (mg/100 g) (mg/100 g)
Heated 63.21° = 0.07" 2.24* + 0.04 1,537.35* + 19.59 127.16* + 1.84
Non- b b b b
66.51° + 0.10 2.12% + 0.17 1,520.76° + 19.73 133.82° + 1.70
heated

D Values represent meansS.D. (n=3).

*® Values with different alphabets are significantly different at p<0.05 as analyzed by Duncan’s multiple range test.
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Table 3. Protease activities and viable count

Viable cell count Protease activity

1 .
Sample (CFU/mL) (unit)
Heated 2.58'x10* 3.65°

Non-heated 3.61°x10? 0.30°

Y Values represent means+S.D. (n=3).
“® Values with different alphabets are significantly different at
p<0.05 as analyzed by Duncan’s multiple range test.

CFU/gCo. & HI%ojA| 31 9 3L(Ha er al 2007), B = o]&
slo] A %3 A O] WHETE 1.2x10°~5.6%10° 0.2 K1y
ATHChoi & Kim 2005). ¥ A7 Aze} Bl wsll S w <]
Z9] o] = WEABHA] H3al] o, o] Lee(1969)2] A&
W3} Ao A Aitd= AR webA 1.0 mL B Hd 10°
7 AEdvhe 239t AR S UERiE, A3 717telu
Ao wel Aot wats A o)t Waket Ay
o] Z&& 9% wkEHQl Hgo] daed Foz wAdhd

4. 72| ofo|xit Bk

7Fd 3 v7HE A S ol &3te] fE] opwihs EA g
A= Table 49F Z2th 100 ¢ 5 EF-312 118.85 181
180.78 mgo 2 H|7}E K} 7FE HA oA =A] HEH U,
ZFFEPYARS 459,56 18] 3L 695.55 mgS Eolslion &
Zde 97237 18] 1,399.20 mgS VERATE LRl =
509.41 12]3l 705.17 mg & W FEelA 7t ET 7HE
WA oA FA|7F A JERGA|RE, oflebzoble] -9 13.28
283 10.12 mgl & 7GR} v/t AR oA FHo] =
A ERstth e 4 opu| Akl 1] 74 52530 1
23 436.03 mgl 2 71 X Ho v|7FE He] dA A
o =2 dES eI, O 9 HEEA] &2 tryptophan
= AlQlsta BE oprigtell A 71 A7) ARl H7kd A
g AT Fe opnigt RS ERISHATHTable 5).
Park CH(1995)2 Alzoll #nl 221 BX] A4A 65 2
17%%5 7leto] d-2ollA 67l 3t SAEAIA Axd 2
ARl 3t f2] ofrliest B fe] ofn|iAt
6%2] Al A ¥Fo] 2,687~7,369(F T 4,295) mg/100 go| L,
AAEL 7,833 mg/100 go|t}. 2] opnwAl 2A]L2 Algh
A FH A AF 25T glutamic acid 9] FFo] 73 Bakor
o2 Alg A|Eo A& alanine, lysine, leucine, glycine,
valine?] 0011, AlA|EF-2 leucine, alanine, lysine, aspartic
acid, valine2t1 B33}tk Oh KS(1995)% Al Hx] AR
1053 A9 22422% 5 F7ksto] 21+3CollA 570 3t <7
AlA Az B2 AANA Fe] ofn] st FE AT AlF

o] 5480.5~12,123.8(F 1 8,446.4) mg%e°|ANaL, AAFL
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Table 4. Contents of free amino acid(FAA)
(unit : mg/100 g)

FAA Non-heated Heated
Phosphoserine 7.73 9.13
Taurine 118.85 180.79
Phosphoethanolamine N.D N.D
Urea N.D N.D
Aspartic acid 95.85 147.89
Hydroxyproline 28.55 43.01
Serine 1.19 1.43
Asparagine N.D N.D
Glutamic acid 459.56 695.55
Sarcocine N.D N.D
a-Aminoadipic acid N.D N.D
Proline 224.82 343.60
Glycine 78.06 117.87
Alanine 972.37 1,399.20
Citrulline N.D N.D
a-Aminobutyric acid 87.97 126.51
Cystine 2.17 3.35
Cysthathionine N.D N.D
Tyrosine 95.14 143.93
Homocystine N.D N.D
[3-Alanine 0.47 0.74
B-Aminoisobutyric acid 10.78 17.11
¥-Amino-n-butyric acid 0.64 0.95
Histidine 61.72 94.06
3-Methylhistidine 2.49 3.76
1-Methylhistidine 1.16 1.94
Carnosine N.D N.D
Anserine N.D N.D
Hydroxylysine 19.76 29.89
Ornitine 315.28 467.96
Ethanolamine 13.28 10.12
Arginine 2.15 3.59

Total 2,600.08 3,842.46

N.D : not detected.

12,797.9 mg%el o™, fel opnliett 2L AldAF2
glutamic acid, alanine, valine, leucine, isoleucine, lysine,
aspartic acid®] £o.& ko] Brlu Huslich AlAES
alanine, glutamic acid, leucine, isoleucine, valine, lysine®] =
O 7 B3O, alanine, valine, isoleucine, leucine % lysine
o) gharol Alza WA AR ATk A Ee] vl3) wol
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Table S. Contents of essential amino acid(EAA)
(unit : mg/100 g)
EAA Non-heated Heated
Threonine 7.86 13.19
Valine 509.41 705.17
Methionine 182.85 193.69
Isoleucine 374.41 376.01
Leucine 525.30 436.03
Phenylalanine 291.36 367.50
Tryptopan N.D N.D
Lysine 472.51 703.97
Total 2,363.73 2,795.59
N.D : not detected.
FHrElol el obrleat 24 9 F Fhake] HA HAo F
2 71E Aoy B2t 5o ARR &8 s Aol
3 Bnsr E ATl E 7id 2wzt Aste] Sl

olu| =4k S 6,638.058 12|l 4,963.814 mg/100 gO =
719 A2 Ale] w7k Ae) A uck wekon, 71 Ael
A A2 alanine, valine, lysine, glutamic acid, ornitine leucine,
isoleucine, phenylalanine, proline, methionine, taurine2] =2
= o] H7kd A2l Al
lysine, glutamic acid, isoleucine, ornitine phenylalanine, pro-
o7 dtgfo] we Y Fold}

ol

Yo 2Kl alanine, leucine, valine,

line, methionine, taurine®] <=

Atk olgie A= 3 & 2] 2 9] Aol A= g
Ei °‘% Aoz Atgdrt sHAITF WX AR S EF3 o
2 AR F2] opn|izite] B zte] H)w FAje] gt A
o7 woE)
QeF gl HAE

2 Ad4e HAZ Az gA9 71E A} vrkE A
2ol i3t o]g}ela B8 E915taial 4=, TN, AN, VBN,
2] oAt F S S FEEES 1 o
ﬂol 63.21%, B]71E AA o] 66.51%= VYERIQ L, TN &2

7FE Ao 2.24%, HI7FE A0 2.12%F RIS
™, AN e 100 gF 7HE A o] 1,537 mg HI7HE A
°] 1,520 mge YERNRITE VBNS] ¢ 71 Aol 100 g

g 127.16 mg, H]7}E AAlo] 133.82 mgl &2 718 A Hh

2 S Gtk 71 A 9 Hrrd A2 ozl
A= Qo] sk7] flste] frel opnite A6, AT
T} proteaseS g ot wf 7FE Bl v7bE Ao A5

S

sobAlo} Rt iEArib
2.58x10%¢} 3.61x10>S &elalg] o,
M= 71 2 vrkd AR A
olskA

ool A Ax, AR ] 71d Azl v)7td Aol o
sted &, TN, AN, VBN, 2] ofn|iita} o] jo)
= golslion, B Ayl dRlo] HrlEE AFe] digh
71z 287 2 Aoz JgEch
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