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Studies on the Processings of Sterilized
Salt-Fermented Anchovy Sauces

Kwang-Soo Oh

Department of Marine Food Science and Technology, Gyeongsang University

Abstract

The salt-fermented anchovy sauce (AS) was packed in round No. 307-1 can, and thermally processed at 121.1°C
to obtain Fo values of 3, 5 and 10. The changes of food components and qualities by thermal processing of
sterilized AS (RAS) were examined. The compositions of AS were as followed; pH 6.81, VBN 394.7 mg/100
g, total nitrogen 2,195.5 mg%, amino-nitrogen 1,010.5 mg%, and acidity 10.5 m/. Viable cell counts of AS
on 0%, 5%, 20% NaCl-medium were 2.9%10°, 9.1 <10’ and not detected, respectively. And viable cell
counts of RAS were not detected. Acidity, total nitrogen and amino nitrogen contents of AS decreased slight-
ly with the severencss of heat treatments, whereas pH and VBN content were increased. Total free amino acid
contents of raw AS and RAS were 12,802.5 mg% and 11,212.6~12,105.4 mg%, and major amino acids were
alanine, glutamic acid, leucine, isoleucine, valine and lysine. Also contents of IMP, hypoxanthine, TMAO and
TMA in AS and RAS were 42.1 mg% and 35.5~40.9 mg%, 103.7 mg% and 103.1~105.5 mg%, 78.8 mg%
and 58.2~71.6 mg%, 55.8 mg% and 58.9~68.5 mg%, respectively. And a little changes were observed in
whole volatile components of AS with severeness of heat treatments by GC chromatogram patterns. Judging
from the chemical and sensory evaluations, the Fo 3 heat treatment sample was not inferior to raw AS, and

maintained good quality for | year storage.
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LyE AAR obg AR A4S "A AR o g ALS
stedct. o] MEA|HAE FAstEte] 150 ml ¥ X
Y (#=] 233, round No. 307-1 can)ol] 43 $-
Ao FU R E o &3l AFE 17 cm/HgE U5
stk 7fAAEe 285714 AEZE(Toyo Ka
gaki Sangyo Co)Z 121.1°CollA] AAlstgd v, o] o
Fo gko] 3, 5 3 10¢] H3l22 AdF718 A7 31
7hdarpated n, o] & 3127td e A8 Fo 3, Fos
9 Fo 1022 s}3ich. Fogke] 348 A7 $229)
Pabstal FA Fol-2owke QA4S wHAA 7]
Z 7| (Fluke 2200B Datalogger)Z4] 7}ed A| 7bol] up2 2
e ZAsle] GAFFAE Yo o]2NE] AL
F %ol we} 2rE-g Fale] HAGAIE A
Qa®, pdabte] Byt AldEes FYAIR 3 A2
s Age] ALgstelnh @9, FURACR
Wrgh ARARE 9FCE B FolA 303
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erkadafe) Aol vl sholeh.

, d
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= A A A2A(HATEE, ND-1001DPYE A}g5ho] A
AR £ Aze] g LEHEE), agh(d9x),
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Table 1. Proximate analysis of raw and sterilized salt-
fermented anchovy sauces

Samples

Raw Boiled” Fo 3® Fo 5 Fo 10

Moisture (%) 66.3
Crude protein (%) 134
Crude ash (%) 222
Salinity (%) 21.8
Acidity (ml%) 10.5 9.7 8.6 8.7 85

Total-N (mg%)  2195.5 2123.7 2079.9 2026.2 19974

“Samples were boiled at 98°C for 30 minutes
ISamples were sterilized at 121.1°C with Fo-value 3, 5 and 10
Fo-value was calculated by Ball's general method

o] el M g A 54 Sl ARl dig
Faba grhe SubA g ew grlsialot Al A
Fhofl gk FAHSL freld A FAbeEeR
dalabelan,  Alszke] feofA Aelzh &l

Duncan's multiple range test ¥aief] 2]} A g7ke} 2
Aol Ah S ekt

. 1A =
S35 8 222%, 183 035_7_— 21. 8’70 l Ak% ( )
B ﬂ-%— Aol ao] 10.5 mivele] ulsh A4 el
9.7 ml%, Fo 3 *] 8.6 ml%, Fo 5 A& 8.7
i Sml%2A 7Fd Az 7‘41}_7}
b ghas H Aapolddrt. ol 1A

HAHAFE 4 fr
s|4be) 24 wisto] ojgk Ao @, WA se 1 E
kol (EEig)e) Wbl ot A dgkg 3l Ao
ZA gk getbel ik 222 (Shottsuru)®] 3¢
=43 A &R Fol] acetic acid % butyric acid7} 78t

vh shodan, g HO Alak of7babe] frrlabez A
lactic acid, citric acid F-¢] o] &= o, £3]
o8 Folli= gl o) n| B E2]ox) 297} 9l le-
vulinic acid7} thek 73 &=l 2, pH7} 4.5~5.0¢0 #F

o] % 2Ajo] o 43bdc)y & o1Ek ul ok Al E 4R
o] 2 sghebe Alda]oldo] 21955 mg, A5
2] ]ﬂ 2,123.7 mg% Fo 3 *]JL 2,079.9 mg%, Fo 5
1.997.4 mgh 2 A 714

? ”E./} ﬂél—?—i"— i"ﬁ%ﬂlﬁ:%k-?: Aastaled, el
=]

Table 2. Amino nitrogen (NH,-N), volatile basic ni-
trogen (VBN) contents, and pH of raw and sterilized
salt-fermented anchovy sauces

1 Year storage”

0 Day storage
Samples” NH.N VBN y NH-N VBN
(mg%) (mg%) P (mg%) (mg%) P
Raw 10105 394.7 6.81 1037.1 4209 6.90
Boiled 10002 3941 694 9905 3923 697
Fo 3 9729 3996 695 9622 3957 696
Fo S 9512 402.1 697 9459 3989 697

Fo 10 9355 4107 697 9352 4051 697

"Refer to the comment in Table 1
“Storage at room temperature

Bl ULSI307] AEE wohley
A x| 3} H g2 EAG Ha]dAe] ofv|xa
4, A A4 2 pHE é‘“éf?} A3}= Table
29} et
AlzY R ofvl e A g R AA 1,010.5
mg%, A4zl A& 1,000.2 mg%, Fo 3 A& 972.9
mg%, Fo 5 A8 951.2 mg%, 18|51 Fo 10 A8+
935.5 mgh2A] 7tdxe] AXrl AAFE Fasiy
A 1R A A A obel A sl o2k
2ok e, shelale) RS oY gl 24
shz e Gepndch HUd 9/l 2ae A
2] zlo] 394.7 mg%, A5 A2 Al 7 394.1 mg%, Fo 3
Al 8. 399.6 mg%, Fo 5 A& 402.1 mg%, Fo 10 A|&
410.7 mg%2A 7t Ae] Y=ol AAFE g &
7bsbdck. 43 1 A o) A}]Uij]o_ﬂzq’,] Fkajad )l
4209 mg%s b7t Zrtelgd e, W g
3)ubA] 374 4 ko)
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4 EO):

el Aol AL # 2} 1A7pR] =

BEjE gasticy B

g
ob7k Z7kelt 1 ol F

uf alck. whi, spd e A RS B F A
r)A4 gete] ek oSt ol A% 3

ol 1A dr|dae] dRot FEel wheste] AE
9] Ziol el g 7] wjfolefa AAHY. S Ak
o“ gHa—}, :ﬂ\:!l/v] 037]2]}\‘3}:01 H] o ,\E _gj} o_}:
17.9%, 7} 28 A 8+& 18.6~198%2 AHslx Y%
th. A9 pHE A B 6.81, 7tdAE ARES
6.94~6.972.4 712 A el A8 29| pHr} ot ¥942,
Aoz A 1 Eol AR E pHy}, k7l Zrlalgd e
uh, Zhd A e] Al E5-E Ae] k) glsdch

Ay g2  EAF HxjHAde] shdAe
o & A & L3k agk, b3k ¥ AE%}:«] W32 A AWz}
Az Z4gt A 3= Table 33 3

Table 3ol 49} zro] A3z 1—‘3&4 S— 7tdAe] Al8E
ol v)al L, a, b ¥ AEgte] 25 ol AX AR S s}d
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Table 3. Refractance color of raw and sterilized salt-

Table 5. Amino acid contents of raw and sterilized

fermented anchovy sauces salt-fermented anchovy sauces (mg%)
0 Day storage 1 Year storage Amino Samples”
1y .
Samples . b AE L a b AE acids  Raw Boiled Fo3  Fo5  Fo 10
245 251 20.6 7 .
Raw 171 -05 52 747 136 21 40 789 Tau 18 188

Boiled 206 02 76 765 198 14 75 775
Fo 3 192 18 79 779 187 22 78 784
Fo 5 183 10 74 787 183 20 74 786
Fo 10 180 1.7 74 791 174 37 71 797

"Refer to the comment in Table 1
L lightness, a: redness, b: yellowness, AE: color difference
from standard white plate (1L=91.6, a=0.28, b=2.69)

Table 4. Viable cell counts of raw and sterilized salt-
fermented anchovy sauces (cells/mi)

1 Year storage

0 Day storage
Sam-  NaCl  NaCl NaCl NaCl NaCl NaCl
ples 0% 50% 20% 0% 50% 20%
medium medium medium medium medium medium
Raw 29x10°9.1x10° <10 1.1x10°85x10° <10
Boiled 3.8x10 8.0%10 <10 3.0x1045x10 <10
Fo 3 ND” ND ND ND ND ND
Fo § ND ND ND ND ND ND
Fo 10 ND ND ND ND ND ND

"Refer to the comment in Table 1
"Not detected

oz L, a, b Y AEFLe] 7183150, =& 7Fd A
2] A g2 A= I Axrt AdeE L A
428l ubd, AEglo] Z7lsle] il Mz} Al =]
szl A4 o A= 9SS ek A2
A7 pdEl AR A= L, a Y AEgke] F71
sl o, Ftd el g 4z HElrt A9 ¢l
ez sldxelrl 2xdxe] A F Wz
whz]of| fEscka PrhE i)

A2 ARQF A eeesdy B sld e
9 XA = AEse] wWEe 243 Avhs Table 49}
}.

A x) ezl o] g AFprt Al T4 BPGeiR]
oAl 2.9% 10%ml, A1 5% &7} BPGHIA| o] 4] & 9.1 x
10°m! &=, A 20% 37} BPGulA] ol A&
AFel A=A astch. Agalel Age Ad 23
7} wiz|ellA] 3.8x10/ml, A 5% A7} wR oA
8.0x10/m! &= gl.ov}, A 20% A7} wA oA =
QA Aol A HEH A st ¥, HE2EAY
F ABEL Ad 0%, 5% 2 20% A7} wi=]ellA]
2% Age] AEER] @kt el BwHO, BH,
== WA T Fo v| A EAE AAA)sle] vt A

8 dAd wetd 1mid Hd 10744 HEEHA S,

Jl

i

Asp 133.5 130.9 1225 121.1 121.3
Thr 142.8 144.9 135.2 130.0 128.8
Ser 184.1 150.9 144.2 1319 132.0
Glu 21325 21006 20345 1880.6  1845.5
Gly 195.5 192.9 190.5 181.1 170.7
Ala 3575.8  3550.1 35005 34205 3260.2
Cys 282.8 2252 203.8 204.8 195.4
Val 1173.6 11155  1110.1 1050.0 957.2
Met 432.6 429.4 416.2 399.8 390.4
Ile 11855 11347  1130.2 11201 11422
Leu 1812.7 17704 17529 1688.7  1680.0
Tyr 50.6 49.6 527 47.2 455
Phe 603.5 600.0 580.2 560.9 555.5
Lys 695.5 571.1 555.5 540.1 5002

His 8§78  69.0 508 355 28.8
Arg - - - - -

Pro 888 884 797 69.7 65.6
NH, 0.4 0.8 4.5 88 12.9

Total 12802.5 123495 121054 116095 11212.6

"Refer to the comment in Table 1

2.5% A9 A7} v Al A= MicrococcusZ-, Bacillus
% 2 Vibrio% So) $AFe|da, 20% 214 A7} wi
R| WA= Halobacterium% 2 Bacillus3 Z-0] 93|
olgicka ®arslgdch gk, A Fel F2 Al
O 2 Halobacterium3;o
o)

EER RERRECENE
Azl £7 b=

% gh2]Zbell WHEH (1K)
g ako] adojutar, o7} A A i
o] oFakE vebiddely Bl v glehtt At
1 o] Qs AEAAA F AsHe] A8 vF
A7t 7&4_‘6%: e Holm glgled, HEZ
EANT A8z g4 Aigel AEER] ¢9ktt. o1& 1]
Fol BaNAE st st o Fo 3 A xe] A
2 4R 2487 W-E b AEE REE 5 9le
o], o]2 gt T Abelle A X e] AN gt =
Al 714 & Aotk A7k St
‘E%ﬂ"—‘i’”# HEZEAF HAjRa]
x«lEo}] u:], o].n]h__x} _7,1_1«1_,] 1_
T}= Table 59} 2}
= x| R A 2] .n_a]o}n]px}o] Zakl A x| ol o]
12,802.5 mg%, 22 A% 12,349.5 mg%, Fo 3 4|
5 12,105.4 mg%, Fo § }\]h 11,609.5 mg%, Fo 10 ’\]
BE 11,2126 mg% @A) 7td A2 vt AR 2
Fhako] b7k Zradle A S vieplide)h 12

rO(

=1
=
T

7|

*>3*_ﬁ

rﬂ Ji x.t‘ m{)l'
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Fo 3, Fo 5 % Fo 10 A|§2] 79- Al =] o 2] o]} ] 3}
ofulAb FEeko] zbzt 5.5%, 93%, 12.4% A 7}4 3}
sich QA zle] fejolmliabe] zA1S Aban,
Al & gk wut 2 A ukg 2 alanmeo] 3,575.8
mg% o 2A WAL 279%% AR5tz o, ofe
o 73&t 7 uks zb= glutamic acid 2 2,132‘5 mg%
(16.7%), ¥5k& 7k leucine ¥ isoleucineo] 7z+zh
1,812.7 mg% (14.2%), 1,185.5 mg% (9.3%), valine
1,173.9 mg% (9.2%), lysine 695.5 mg% (5.4%),
phenylalanine 603.5 mg% (4.7%) 52| £ 3 §ako]
‘L%L} °1313L °P“fiLa% HAul 5 o ek

slo] WAS = Aoz deA] gl °4““’, EH B
Aol Aol 54 F felotulinabe] Al Tha)
A4z A 27k astass Ao 23 o33 o o}
oAb A Aol TR yholEle], nj e ]
a7} Aol Tholakelehy u g ot o)
ol W2 felolnlicate] 24 WatE wm o Hele
Ak A0S Z o] obnlicalo] A ha
= A8S Bolw 9loo], £3) alanines} glutamic
acid®] oFA zha-sb "AAjskeich. olelgk HujAd olg]
eAbe] oFA e Axle) ed Fujwisle) 2 of
g v|3 7122 Yo, histidineZ} lysine 72 7]
Aotu| eAbEe] Zhae Axle] Zwisty #edo] 9o
Aoz Hopxlrh Py H g Mo o]gg

100°C oo 2 sl el fjololicabist o
8 ghaste, oSS AFEAR Yalse] F2
fobulmubg-g ol ool Awizael el 7

g Kl A Nk o A

A A K3 w2 e Wl o) shel 4
Aol whE Ak B 2 7)el odv)xdaie] wls)
& 34 ZA7E Table 63} e},

FrelotolieAbs} o] o] o s o) zhalntel Fheis}
= F88 AulAEe IMP= Agx AR E 421
mg% rEle] glgda, ATPY] HEFEHANT 2 &
2h-& )= hypoxanthine2] §eF2 103.7 mghEA H]
2 S o] sl Qlgit) dEZEAF A
of w}z} thAZ AMP, IMP ¥ inosine S-0] 2F7hx 7}
48}¢3 57, tHAl hypoxanthinee] okz7} Z7}s)ed o
1 ishEe 5] ol ghe) wispel] vl JFL A
2 §lg Aoz dte ol R 9% o] FExd

Table 6. ATP related compounds, TMA (0), total cre-
atinine contents of raw and sterilized salt-fermented an-

chovy sauces (mg%)
Samples”

Raw Boiled Fo 3 Fo 5 Fo 10
AMP 8.5 8.0 77 7.4 7.5
IMP 42.1 42.7 40.9 36.7 35.5
Inosine 39.2 40.1 37.7 33.7 30.0
Hypoxanthine 103.7 1053 105.5 1039 103.1
TMAO 78.8 75.8 71.6 65.1 58.2
TMA 55.8 56.1 58.9 62.0 68.5

Total creatinine  82.8 83.1 80.0 75.5 75.8

"Refer to the comment in Table 1

AZA IMP ¥ #4bhal 228 odof 1] obgshe]
AHe Folw Abuka BEBohT speich A of
ol el FaFo] om gele] Telsh Ay
3] TMAO= A 2]} Ao 78.8 mg%, TMAO#2]| 3¢

=4 TMAE 55.8 mg% &&= gjic}. g2
st el wel oA 2 TMAO: dAeld os) 7}
228 AEE Bely, vk TMAS obzbs Zotale]
th g3 2Zube) T s}v— 43 3714 B-ql creatinine
e A YAl 828 mg% E-Eel e,
o= A Ao wla) 53| H& FFo 7 A 277}
A 54 % ERe) ol sy, wi b el
of &s) o gkl UM agE &+ Atk
Shirai F%"& o]-8-& 100°Cel|A] 7}d& S creatine
2 creatinine 2. 2 W3}slm YRy} G 22 8}
AN HAgsle] A"ty 2 gkl ik

A8 Al AHFbAl MBS Likens-Nickerson3
SDE %2 F%&3}] capillary columne] #2t=" GC
24 £ 3le] 9& chromatogramg- Fig. 1o)] L}ehd
9r}. B Aol 4= 343;74/\]._9], Hl sl 3lo] Foldt of
o] A& & Aelste] 1L SDE 2248 Edaf GCo
Fslsled 248 GC chromatogram2- o]-43}e] 7}ed
Auefell dbE AlmdAl JajAd e W g viw
4 3ksdrt.

Fig. 12| GC chromatogram3 ¥, Fo 3 A| 21} Fo
10 Alge] A3 2L Agx G wis) A
3] wistsio] dxjejoll 9§ JANAG R WIS e}
Wi o, F2 44 43 X 55-90°Cell 4 A&
He AFuA g e gheke] Wty Au o
o 2la] &5 uhe-S doA B YAdEe 2 W
e 3 S & BodFa gl w3, dxjele 2s) A
H 2% 100T olitellA HEHE amly a9
o] Hojxry, dAMele] Axst AMF2 1S 1
o] AHolx & Agg vfehydc). o) d AR

)

)
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Fig. 1. GC chromatograms of whole volatile flavor
components of raw and sterilized salt-fermented an-
chovy sauces

el w2 GC chromatogram A}2] 35 Table 72
WAL At} ulaiste] B of, A5 5e] WA EA
4 7de M3 dellA A2 Aol 9le AE el
W olgdel =4 g3 ‘“‘“H“ & AT
B waale] YRR & 73709 e
FAs e, 338 - -FulH 3Z1§H hexanal, (E)-

2-pentenal, heptanal, octanal 52| &H|3) =7, 2,3-bu-
tanedinone, 1-octen-3-ol, dimethylsulfide, 2-ethy]furan
2-pentylfuran, ethyl-acetate & ethylbutanoate =& %%

3kl =, _hi_/g_*ag_‘,} rd X=X H/H Z7199% 71—0]-@- ;q]
Fig. lellxe] Wbzt Agdd 2 A- vﬂ]xé A
AEL ol FAtE v Aoz SAEc) 3l
H= A dAlel 7% e g FY5= Fa
F8|A BRAF A, (EE)-2,4-heptadienal, benzaldehyde,
(E,E)-2,6-nonadienal, (E,E)-3,5-octadien-2-one, tri-
methypyrazine, tetramethylpyrazine, dimethyltrisulfide
% furfurylalcohol -& 537 ¢lt}.

AE A3} HE2EAF WxAA] o, Wz
Sol e B SHE ST, FEHIE s
A o2 AR A= Table 73} 22t} Table 7ell
Alof o] AR o] st PRI EZ N E &
S3¥F AH ko] FFate, WA= AlAdsta Zetehe
7He dgled, AR 1l Feles FEHEIMSE
4.80l|4 4.12 A3}3lo] HsH FHo| AbF3] 2 s}s}
© ALz et 25 AR A= el 9l
oA e A g} v Eted ot WAl A Eloh At
gt A0 2 ety Fo 3 A8+ ghol|a] k7] &
sto] lx|F ol HAe] Zert A R wlE] 2k
eFsi A}, A 1 Foll= efje] FAo] a2
Z 5 3 9le ALeg vekydth Fo 5 A|& 2 Fo 10 4]

v Z2eAMe] AT dAe BAR 4 ERo

=

Table 7. Qualitative and quantitative sensory evalu-
ation of raw and sterilized salt-fermented anchovy
sauces

Overall-
. acceptance”
Sarr11| Taste Odor (Intensity)” e
ple 0 Dayl Year

storage storage

Raw Savory & umami Good & fresh (+++) 4.8 4.1

Boiled Savory & umami Good (+++) 4.4™ 42

Fo 3 Savory & umami, Good (++) 43" 43
somewhat salty

Fo 5 Salty Somewhat poor (+) 3.1° 3.1

Fo 10 Salty Poor (+) 28" 2.8

"Refer to the comment in Table 1

¢ weak, +++: strong

Y Acceptability indicatess the average of 10 panel's sensory
scores (5=excellant, 4=good, 3=acceptable, 2=poor. l=very

00r)
gMeans(n 10) within each column followed by the same
letter are not  statistically different (p<0.05)

sk A2 gl s gt gon], Az 54
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A = et

o4} Hzfell A Hxdzie] Ay] A2} g Falqh
A HEE He A AelE & A $ Fo 3 o)A
FAels A deH FAAGE 2sislen
A33hA| 9k, Fo 3 A=ef dAelrt A4 3 43
A3 o] FoidE 2 SIAA A R, EA
A A el A FE2F Aoz sad=Egl
H, 95°Col| 4 9} xpax]E] A8 A& 1d T ]
A FE FAHE FAske AR s, WA

a1 AlAeI7} Wedx = A o % vepe}.

>
©

Fo

of

n
R
o)l

pH+= Agxliﬂ 681 7}03 %
A 7kdxe] A|8Ze] pHy

-— X
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