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Studies on the Optimization of Processing
Condition of Anchovy Fillet Products

Ji-Hee, Yuk

Department of Food Science and Technology, Graduate

School, Pukyvong National University
Abstract

The aim of this studv was conducted to Investigale pre- salting,
ripening and preparation conditions of salted anchovy for the purpose
of making anchovy fillet products with large anchovy from Kijang.
Pre-salting was carried out for 10 davs at 5C and 20T  after
addition of 8%, 15%, 25% and 35% salt, respectively. Salting were
carricd to dry salting with 25% salt, brine salting with saturated
sall  solutton and immersion  in fermented anchovy  sauce,
respectively.

‘The moisture content of salted anchovy decreased with increase of
salt and the salinity of it increased in proporlion (o salt
concentration at 20T, Total nitrogen conlent of salted anchovy
decreased  slightly  with  increase of  salt  concentration al  high
temperaturc. The contents of amino nitrogen and extractive nitrogen

decreased  or  increased  sbightly in low  salt (896, 15%), while




decreased in high salt (2596, 35%) and low temperature (5C). These
results imply that soluble nitrogen composition of salted anchovy
was apart from anchovy flesh in high salt concentration because of
dehvdration and that the increase of amino nitrogen attributed to
aulolysis and rate of hydrolvsis was inhibited to high salt (over
25%) and low lemperature (5°C). VBN content of salted anchovy did
not increase in 30% salt after 10 days, regardless of curing
temperature. The POV of salted anchovy was under the influcnce of
salt concentration and was high at high temperature. The optimal
condition of pre salting was done at 5C for 7days after addition of
25% salt to anchovy.

And then, Anchovy was ripened at HC and 20T with dry salting
and brinc salting, after pre salting of anchovy. Dchydration of
anchovy  flesh occurred remarkably by dry salting than by brine
salting and salinity was higher in anchovy by brine salting than by
dry salting. Dehydration and salinity increased in anchovy ripened at
20C than at 5C. Total nitrogen content was lower in anchovy by
brine salting than by dry salting. Amino nitrogen increased
remarkably  during  ripening  of  salted anchovy  at 20T, while
increased slightly at 5C. Amino nitrogen content showed maximum
value on 120 days in dry salting and on 30 dayvs in brine salting at
20°C, respectively. The changes of VBN contents were similar to the
changes of amino nitrogen. The brine salting accelerated hyvdrolysis
of anchovy meat than dry salting at 20C.

When a new method by immersion in fermented anchovy sauce,

applied to making a ripened sall anchovy, a ripening process of




salted anchovy was gonce rapidly with the increase of amino
nitrogen, free amino acid and extractive nitrogen. However, the
degree of hydrolvsis in salted anchovy was below 20% on 60 days.
Therefore, we suggest that the optimal condition for preparation of
ripened sall anchovy was to ripen for 60 days after immersion in
fermented anchovy sauce. Olive oil was suitable for anchovy fillet
products, judging from the quality covaluation of various filling
materials. And, when oilgosacchride added to olive oil, sensory
evaluation of anchovy fillet products showed the best quality. The
cuality  of  anchovy fillet products from salted anchovy was

maintained over 6 months at room temperature.
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Table 1. Annual changes on caught anchovy since 2001

(M/T)

1996 1997 1998 1999 2000 2001

237,128 230,911 249,519 238,934 201,192 273,927

¥ Reference of 2002 statistical ycar book of maritime affairs and fisheries
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2. 5. Anchovy fillet®] #|*

ol 2ksiy AAHEAE Mo HArr|s o F{HES AAs
G5 b RASHA AEske] oF 17~20pieces ¥ TEE Mol HAHS
Aot Cidda SElEf 5 FAEES [T 7FEste e Wi sealing

e, Ao wnai,

3.1 ML

i

TS bR A (ACGAC, 1990), 215> 92313y (AOAC,
1990), Feh A2 semi micro  Kjeldahl® (AOAC, 1990), ##j#&
soxhlet &9 (AOAC, 1990) . = =4 &5t

Skl A7) A g2 conway unitit o] &3F npakERAbg (1 Al
1, 1960), S eshaR> Mohrt (H ACEANME T, 198502 =4 8H4]
ul

3. 3. pH

A g 1082l DWE  7F8Fe] homogenize 89 pH meter
(Orion model 410A, USA)S A}E-3lo] FA &0 vh,

_10_




3.4, FAS R ol AT E 54

TALTEE semi micro Kjeldahtll (AOAC, 1990), o] =2 A ghad
= F9W (Spies and Chamber, 19519 F3A sl on  L-alanine
(Sigma A 5824, USA)Sl @@t 4 (Fig. DS Bake] a2 Alabesl
u}.

3.5 Ex- 4483 54

Ex-#2%32 Hoyle et al. (1994 28 irichloroacetic acid
(TCAVE o= FA4stdrt. & vhsfslo] paste Aoz W= AR 5gol
20% TCA & 156mbE 7Hetal Alddialz) ol 482 (3000xg, 15
slel i AbEolg o3 (pore sizer lpmdr vFS AbEZole] 209
CA 784 A43EES semi micro Kjeldahl™ (AOQAC, 19902 &

],
ZA g

‘
—_—

bt a s Hoyle et al. (1994)0] 218 (richloroacetic acid (TCA)
e FAFaAv S, AASE vpaste] paste o8 VHE AJE 5g
of 20% TCA &8 15mE 7late] AvkwiAlo]m A EE] (3000xg,
155)8ke] 12 AbE8 o3t (pore sizer lwm)3F TS AbE o] 209
TCA 7F&Ad AAagrd (paste o] vbwW Aol Hallyl #Hrto]l= 2 o}
Ak 2 3 I paste Abe] E A 23RS semi micro Kjeldahl®)
(AODAC, 199022 546t UE Howiy 7hpisles A4sks
C}.

W 210 o] 200 2] R Asber
*/FT'%‘—H-IA:—(%): HA2) &9 20% TCA 7p-&4 A A g % 100

B e FALGE
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A 33 75% ethanold 25mlE Yl 64 7F 1l
weke] = ubE fl4ldE] (3,000 < g, 16W)Ste] AS RS F#H 3ok o
W, dEote] o) el @ wjwbx] 759% ethanols H7Fsel 14 W)

zMol A ethanolS 43 AAAT] 7 9&) =% g

o
In
-
©
.|_.
OW

o AEI T Hmls FHalel 5 -sulfosalicylic acid 250mg= %t
T Este] AAHIAA AV NAIZ § g4 (3000 X g, 1688}
of Ao A=NE 020mm membrane filter® o #d vhS  lithium
citrate buffer (pH 2.2):2 A sl M sto] ofu il 2554 7] (Sykam

Amino acid analvzer S433)= #4359}

3. 8. kst E ke £ A4

L AR bl sho] g S #H ek § Folch et al. (1957)
o kel whel Azl tiske] Av) #F2] chloroform -methanol & 3§80
(21, vvIE 7hste] Fasbeivh sbdsta gt 3 KI 898 AREshe

AOACH (1990 el et H3ls skl

o
i

Aol 3

-
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Standard curve for the determination of amino

nitrogen content by copper salt method.

-13 -




3.9. ATP #aE4A9 54
ATP #Ede] AL Iwamoto et al. (1987)2] ¥hHel| upe} 53550,

)

7]

ad

F5% ATP #+H 54 FZ942 ().20/m membrane filter2 o #43F -
st HPLCel 20w T8kl HPLC:: ol watersAhel
controller 60{, TM -600 intelligent pump, dual A ahsorbance detector
2487, column oven 410 2 differential refratometers A8 2

column+> B-bondapack Ciz (3.9x300mm)2] 4458 column (Waters model
91822, Ireland)& AFE-3Fsith o5t &1 29 tricthylamine—phosphoric
acid €89 (pH 700 A3 0l 5452 0.8m/min, column <13

40T, HAE&:94L 254mm, FAA7ZEES 308 7283 peak HAELE Aulo

chromatography data systemS- 53] 25t Aldksh 3 7b2bo] sk s
BRGIS A=

3. 10. SDS-PAG #A7|9%
719 %2 Laemmli (1970)e] o] ule} 0.1% SDS  (sodium

dodecyl sulfate) $F9-%F polvacrylamide slab gel$ AFE3pict. H4)

ol
A
it
o
o
Jo
Ol
-
e

Ly 2 2 Sjgma Al 2] B2 233 myosin heavy

chain(205kDa), ™ &+ B-galactosidase  (116kDa), X725t

phosphorylase b (97.4kDa), A€ % albumin  (66kDa)3  ovalbumin
(45kDa) W A AE¢F carbonic anhydrase (20kDa)i# A &&kgic), ¢ M
& acetic acid® 9 0.1% Commassie brillant blue R2508 A4
of AMatd o], 25% methanol?} 7% acctic acid £ofo = eralsld

vt
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3.11. FF3HA
A7) 7k w3 G A R o) Aol AWy (difference test)ol] wlE 3t

4 H7kE ste) HAe £4RAG LESGoy wrHon §YH

WAL WA {quality descriptive analysis; QDAY dtlew 2 Al
hedonic rating of individual attribuies (54 7|5k Fxw)o 530
wosksdh B Aol A A 3 ESAS vy 101 e

e mrew Axadou, 2k Adedel #rld AAEe] ol
SArE A & Alszel Aoz} felshd o dolrl Wws e wmats) 9l

stol vhgulnE ok

3. 12. A+

FTAHAE T SAS L2 g o] 85 W AME-A M (analysis of variance

by

table @ ANOVA Table)d #Ad3Fsd ov] Duncan®l vhEwl9l 723

2y

(Duncan’s multiple range test) &5 p<005) 4] d3}pzbe] GojAd o

skl
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1. 478 & (Salted anchovy)®] 719A =2

1. 1. dxe Ay =4

1 A X s 4 bS] tslshe] kAol 2 AS Table 2¢]
vhEbleh, el Adubgite i 7629, ekl 17.29%, EA)
39%= 7F2 e 75.9%, 17.2%, 25%°) uale] Aube] dhako] i T
dom, #5, oA sEe] @ A ulsekdul 1 i A=
Lee ct al. (1980e] R.arsk vhaiekell A o] F 5l Hx|o| njsle] A wfol

o] grako] W el st

2
|
J%

Table 2. Proximate composilion of anchovy caught in Kijang

(%6)
Season Moisture  Crude protein  Crude lipid Ash
Spring 762102 17.24£0.1 3.6%05 35104
Autumn 759104 17.210.2 25103 36102

* Mean ! S.D. (n=3)
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2.1 3 5 Ax9 W3}
o
-

ol AE ddshd oAl wjole] Ak Abel ojstel dojihi= 4b-¢}

shirel S abgol Sls)M ool Xu], Age) WA weh ofA e
wsh ol wakal ) Ak Fig 2t oA Y heiA F Aede] bk

of whir el wspE uhEbd Aelth gl WAl Rehbe
76.3% 9ot stdAvE deigel] upel Fio] 3HAs)
O Fol Wob kel AAsHA gastdien], g4 3Y
ASH kel Asirh dstAl sdejwtth Ad 8%sk 15%= 4 10
elol Aabstolln 60% ol viehll o), 25% sk 35%e] g el A=

S50 Awel FRaE tehel A9AE B/ AT 4w 259%

U
)

ol ol wlejof e Ao n HAokudvh DG w] wpi BRAFL Lee

ot al. (1985)e] M A el nlarbA s 3 Aoli= gl oy 20T 7 5T

vl ste] i) yFavt A etdvl Fig. 3% 7hg R 2 Ao wmud

s ofAe] Sl adgei v Aok fln WA Aol
L29% sieonh, |4 ol dAstA Sobeklon] Hsliserr Sohike
oA e ey sy g Rkl Askeh vl AR 20T
Aek slo] STl ddah A wvt Aelel wrivh malew 14 7Y ol
Folliz {TowMEs meolx gkt gle] ARk shg o dgle) FE-

By molel wio) AEW, gele HeEEis gewel Bedh

AL w84 E dA ek olol -l HolEam elvll K 2000),
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Moisture content (g/100g solid)

100

80
60
40 |-
20 |-
0 .
100
20°C
80<
60 |
—
40 | —&— 8%
O 15%
—— 25%
20 | I
0 1 ] 1 L
0 2 4 6 8 10

Pre-salting time (days)

Fig. 2. Effects of NaCl and temperature on moisture
content during pre-salting of anchovy.
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NaCl/Moisture (%)

50

5°C

- 8%

O 15%
—— 25%
57— 35%

0 L ' L 1
0 2 4 6 8 10

Pre-salting time(days}

Fig. 3. Effects of NaCl and temperature on salinity
during pre-salting of anchovy.
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1. 2. 2. 24 9] W3
i 22 7R F Ao wpe FEA A s AER AAE

|8 ] i T
A 8% AT ebdch 4QsRe) Frbel me FAs #ae
T gasgon, 9wt Be5R FA4 dae 4 59 9

A7k G557 dRoleta QzhEn] 20Tl QAbelA F3
4 heke] W e 20TelA) Fig, 29 thebdl mpe) go] wt pol

Aofrt ThEA A Eel Bel FEE 7] wWiko) ek o AR
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Fig. 4. Effects of NaCl and temperaure on total nitrogen
content during pre-saiting of anchovy.
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Fig. 5. Effects of NaCl and temperaure on amino nitrogen
content during pre-salting of anchovy.
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Fig. 6. Effects of NaCl and temperaure on extractive
nitrogen content during pre-salting of anchovy.
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Fig. 7. Effects of NaCl and temperature on volatile basic
nitrogen content during pre-salting of anchovy.
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Fig. 8. Effects of NaCl and temperature on peroxide
value during pre-salting of anchovy.
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Fig. 9. Effects of salting method on moisture content of salted
anchovy during ripening at 5°C and 20°C, respectively.
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Fig. 10. Effects of salting method on salinity of salted anchovy
during ripening at 5°C and 20°C, respectively.

_31_




]

52

Foll E7EAE W A 109 ZhA dEA Ko dnghd
HA w7ske] 202 -
ZFstubzh ool A9 ldetnh AL wetA s 20T 5
AL sle] 5T ulstel Y AFIE v wel dejuel i 2

A aol GAe Aol vhEgtel ulato] Ao H¢le] kol ke

¢

£

o]

}
o @

[
ot
s
[
v
p
T
::
2
O
i
roA-
[
©
=)
=
I
_t

o, oA Deng ct al. (1977)¢] AT oM %= Exbo] np&ol u]shd]
~eFol Wk Halel A9 A= Ao® Hol 4

©e
=
Pxest e wolliz kel npEghe] vjate] Agle] FFIE fol

2.1.2. 384 R olv| A9 W
A Az S T a2 e W FHA PEE Fig el v}

ek ZhAsldl o, o] AdAESn) o] AL bR F Sol @ES)
Awl vEEA A4V S 2o SR W Eel fEEdv] ite
o FerE g, gk RS vprk AL 20T S A Fe] 5T

o wgte] tha e FAs dBS Rtk 22 el A sl

2o AASE o 309 el el uul@ AR vrhlglo, 3 Akl

R rels e e weldn W Aol glglent, 20Tl %4

PAAE ERA el rkstely shey Ao §ES @ x99

_32_




Contents (g/100g solid)

—&— dry salting(25%), 5°C

—O— dry salting(25%), 20°C

—%=— brine sating(saturated), 5°C
—7— brine salting(saturated), 20°C

0 30 60 90 120 150 180
Ripening time (days)

Fig. 11. Effects of salting method on total nitrogen content

of salted anchovy during ripening at 5°C and 20°C,
respectively.
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Fig. 12. Effects of salting method on amino nitrogen content of
salted anchovy during ripening at 5°C and 20°C,
respectively.
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Fig. 13. Effects of salting method on hydrolysis of salted anchovy
during ripening at 5°C and 20°C, respectively.
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Fig. 14. Effects of salting method on volatile basic nitrogen content
of salted anchovy during ripening at 5°C and 20°C,
respectively.
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Fig. 15. Effect of salting method on pH of salted anchovy
during ripening at 5°C and 20°C, respectively.

_40_




51 Frkabeom 609! o FRE AAle] 7has

AA
of wdA7l A& 3T wldle] =& ¥ArEE s eyl on] 20T
A A gEe 505 meqg/kgo] o], = 29.0 meg/kgel vt o)A

U A 2dEe Ad T oo we e ge] WEk (Cho et

al, 2000005k Al At maA RS Agstel A7 AL

whEo @ o e gael vlatel WAl we AR GEE e
o, oA EadE FUU 9 4§70 A4 oy oz
RE AQed TR FU5 MARYY) Wil 4 Fo F7)
Fo ol olek A Haalsl o oA Aele Alzhe g

2. 1. 7. Arejobv] it o] Mgt

vRERR o) R iAo 54 F SAdwE U 7l mE e
epiltetbe] gHehd Table 29F Table 3oF vhepuielich Ax9) 94 3
FEjebnlnke] FRbE o] dalge) wheb Frhule 48E W
P A g A e frefepm kel 3EeEE 5580 mg/100gel E-vEk el o
t5Tel Al F 1209 Aelli: 14875 mg/100g 22 A A8 2718
Stk (Table 3). g, 200 SdA0 #1208 A 16615 me/100g
O% 5TeA wAddh Aol Alate] w2 Foebrin ik e el
b (Table ). o} 518 &4 F wa feo) 7peiaael wil gelobu) .
Shol S b RV) il 20Tl A S A 7L Bt KTl vlate] s

of WAl VAN E wolFm Y AR Fig 129] opunAae ¢

Fol 200oAA wE A Frbeke A AR s Aol A7bE T

_41_




300

—&— dry salting(25%), 5°C

= dry salting(25%), 20°C

=¥~ brine salting(saturated), 5°C
=/ brine salting(saturated), 20°C

POV (meq/kg)
g 8 8 &g

(44
(=]

0 30 60 90 120 150 180
Ripening time (days)

Fig. 16. Effects of salting method on peroxide value of salted
anchovy during ripening at 5°C and 20°C, respectively.
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Table 3. Changes of frce amino acid content during ripening of drv
salted anchovy at 5C

(mg/100g solid)

Ripening time (days)

Amino acid )
Pre-salting 10 30 45 60 90 150

Taurine 1050 1160 1275 1535 1865 1705 2020
Aaspartic acid 165 170 220 155 220 380 445
Threonine 145 195 260 215 305 410 650
Serine 155 175 206 185 230 310 475
Glutamic acid 325 395 450 490 620 800 1050
Glycine 130 135 125 125 155 230 310
Alanine 405 435 485 450 605 915 1160
Valine 165 260 260 250 320 5390 605
Methionine 115 90 55 45 40 45 40
[soleucine 170 210 195 200 220 330 460
Leucine 375 445 445 400 530 785 1065
Tyrosine 190 215 200 205 250 415 475
Phenylalanine 260 250 220 300 265 430 590
NH; 95 110 120 285 115 175 250
Orinithine =" 25 10 - 15 55 35
Lysine 280 270 140 215 205 495 410
Histidine 1010 1020 1540 1560 2185 2750 4050
Arginine ) 245 230 325 275 325 510 640
Total . 5279 5800 6560 6935 8530 11,420 14,880

"N.D. : nol detecled
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Table 4. Changes of free amino acid content during ripening of dry

salted anchovy at 20T

(mg/100g Solid)

Amino acid

Ripening time (days)

Pre-salting 10 30 45 60 90 150
Taurine 1050 1135 1535 1575 1935 2375 2805
Aspartic acid 165 165 205 325 420 505 550
Threonine 145 220 405 495 660 755 950
Serine 155 205 265 310 525 565 645
Glutamic acid 325 405 680 1070 1175 1745 2315
Glycine 130 165 150 185 295 315 375
Alanine 405 690 650 720 1245 1345 1610
Valine 165 380 380 425 725 860 985
Methionine 115 190 180 90 45 45 15
Isoleucine 170 295 310 310 585 625 795
Leucine 375 680 650 700 1170 1375 1725
Tyrosine 190 280 240 330 475 530 675
Phenylalanine 260 360 280 340 685 500 680
NH; 95 115 115 280 435 330 665
Ornithine -0 10 15 20 - 25 -
Lysine 280 400 405 495 740 855 915
Histidine 1010 1255 1495 1900 2435 2455 2045
Arginine 245 410 430 475 890 1040 1175
Total 5280 7,370 8420 10,090 14,500 16,335 19,075

"N.D. : not detected
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Table 5. Changes of free amino acid content during ripening of brine
salted anchovy at 5C

(mg/100g solid)

. . Ripening periods (days)
Amino acid T T e

Raw 30 60 90 150
Taurine 255 352 468 443 490
Aspartic acid 105 250 343 449 550
Threonine 69 135 188 266 572
Serine 168 203 273 293 494
Glutamic acid 282 412 636 778 991
Glycine 90 132 133 156 194
Alanine 181 294 343 417 540
Valine 183 265 343 424 546
Methionine 121 221 238 239 253
Isoleucine 160 212 309 380 477
Leucine 203 611 710 793 933
Tyrosine 138 247 309 312 233
Phenylalanine 125 257 272 328 361
NH; 53 55 56 62 104
Ornithine 36 20 11 -0 -
Lysine 130 412 535 694 797
Histidine 395 417 546 511 518
Arginine 286 504 571 588 733
Total 2980 5029 6344 7222 896

"N.D. : not detected
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Table 6. Changes of frec amino acid content during ripening of brine
salted anchovy at 200

(mg/100g solid)

Ripening time (days)

Amino acid

Raw 30 60 90 150
Taurine 255 431 571 512 458
Aspartic acid 105 544 9N 855 366
Threonine 69 300 467 659 882
Serine 168 353 565 636 718
Glutamic acid 282 460 895 998 1,445
Glycine 90 233 303 352 362
Alanine 181 282 373 598 752
Valine 183 599 801 818 835
Methionine 121 367 351 425 424
Isoleucine 160 584 736 710 744
Leucine 203 835 1,203 1,367 1,389
Tyrosine 138 352 502 510 456
Phenylalanine 125 342 584 653 699
NH- 53 100 76 97 93
Ornithine 36 30 36 28 15
Lysine 130 462 555 747 840
Histidine 395 588 617 693 656
Arginine 286 503 780 890 910
Total 2980 7395 10266 11638 12694
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Qe A AEFS HFsA s

uf
Hup 25CoA J% whetA FAegsEdob= Ay (Cho et al, 2000d)¢h
EIRAR B R
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Pl d o ghafo]l 332 mg/100ge] 2l o}
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Fig. 17. Changes of ATP related compounds contents during
ripening of dry salted anchovy at 5°C.
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Fig. 18. Changes of ATP related compounds contents
during ripening of dry salted anchovy at 20°C.
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Fig. 19. Changes of ATP related compounds contents during
ripening of brine salted anchovy at 5°C,
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Fig. 20. Changes of ATP related compounds contents during
ripening of brine salted anchovy at 20°C.
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2. 1.9 F53A

el whE dEUAE 54 & S48 W vk g gy
PAFE Table 70 vPERURIGE vkE ghell o A= 54 7] Tol
F/kekel whet ohah @ S dsAoR 2 aUhs ggkont A
SR RS B i S T B S o ¥ s P R B B B B R S |
olstel elgkol Mol Astets) witow st P 20T

g 5T vhzgte AdA FAAe] FFH 7 7he 1209

150908l %47/1zko] A3 Fol FeabE vebyon, 5T AE 4
1509 o) Ao] we 20T Aol wldhe] tha Wolx Ak ukw o]
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.

il

& ol gol frolAE b, bl phEsbA R 5T &4 A1)

olgel A, A WA Azl AR LT 5T, 15096
AR HAAAk BsHos o AFE A2 5 Utk E=e, e

ol Aol ek dAN Bitow Ay

VAU e mAse o Be fo ARE K147 @
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vhwlch crejms el A Aol H A a0 5T A 15097l vpEgt
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Table 7. Sensory evaluation during ripening of salted anchovy by

various salling method"

Ripening time (days)

Temp.
Method =~ ltem '
(C) 10 30 45 60 90 120 150 180

Taste 257 28 317 32" 34" 36" 38 38

Odor 277 27° 29" 30" 34" 35 36" 3.6°

20T Color 307 32 36" 37 33 33 33 34°

Dry gi‘égﬁgnce 285 29% 32" 33 34 35 34 360
salting Taste - 26" 2.7° 27° 3.0" 31% 34%™ 36" 37°
Qdor 28" 28" 31" 33" 34™ 35" 37a 3.6

2L Color 35" 35" 3.7 38 37 38 39 3¢9
Sc‘éggﬁme 207 307 32 33% 34% 36° 37 37

Téste 2.6° 27’* 2.7“5 3.0 3.1‘“’“ 3.4““' 3.6 377

Odor 28" 28° 31" 33" 34" 35® 37 36

200 olor 35" 35 37 38 37° 38 39 39°

Overall a o ca be pc ap a a
Brine acceptance 29% 3.0° 32" 33" 34™ 36" 35 34

salting Taste 260 27 2.7 3.‘0“‘ 31 3.4 36 370

Odor 28" 28" 31" 33" 34™ 35 37 36

U Color 3.5° 35" 37" 38 37" 38 39" 39
Overall

29% 3.0% 32 33% 34% 36? 34 35°

acceptance

I N . . .
Each value represented the mean of 10 observations usnig on hedonic scale of 1

=

£ o,

“ Means with the same alphabel are not signicantly different by Duncan’s multiple

range test( o =0.05).
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2. 2.8 AA o)§ ¢ HX|(Salted anchovy)?] %A & R

Eoiel i fe) dstg aRel sy 44

e
i‘
Ho
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Sarel wrls RAA dhE g HAow dhe] AU S n)E

-
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BHE ol gstol @Bk el ANE FHelel 1w, =)

N
N
o
et

.
o

Ao Gl TrlE A wy fEsAn, R T £ 120
Aol 80% ola9low Kol Ask@lgo] Slolif B Ay ZHo
= Ir _E

28k anchovy fillet AF2] 7H8E 98 £Auhioni= 2Adks)

b vhIto R W9s HA2 @i o) sk el olalglo

I~

U2 el Elad el meld HERQ) 717t Wl

olgh o] HEAQ Ao APux S AzAol Fubsli )
A webslo) slskel, W) zel @gdAel FulE olawAl e
A5k ol B Qi e wAFe. % 109 o4 WAy
WA elstel vl W W S AR AT AAAE P
SE AR ekl ate] A Kol HW W, Ao el #
so] gl el b Rl At AR s Ea) Saje] o A g}

b, Sde] FEioh o) WeHF FA% ool W &4 9%

N0 ol kel qlabwlal At Aeal sl

FRIGE 2o e gadsles 109 ol Fels A4AF
QoM HA G SRS 627~576%L @ﬁuezaﬂzleh&q
1

(Fig. 21). 2718 i A%k =89 s 12709 o4 dhas "zl
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ol FhAshis AEE Rdvh o] sl dFAH A o] 2o AN 4r) oL
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[#3
ofX
O
0
r
ﬂ(}h

Rt I ] i
ob wAgl WA Aals ol gakgv] witel sl F g f e i 4
Aitol da oz A%l wiEel Ao vk, oA x|
T Aah va Fbs o 1 ol dldon fEE SR
WA FEE e AeR svbae] Aok ez o3l Feo] Aw AR
of Foi PFEEWAM G @A B Fuld Folagfin Aow 4
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Fig. 21. Effect of ripening temperature on moisture content

and salinity of salted anchovy during ripening
in fermented anchovy sauce.
—8— 20°C(moisture content) —O— 5°C(moisture content)

—A— 20°C(salinity) —&— 5°C(salinity)
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Fig. 22. Effects of ripening temperature on total nirtrogen
and amino nirtogen content in salted anchovy
during ripening in fermented anchovy sauce.
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Shell, 2] FE2 Aol AFERgle] 2 HA o R fdete] LA
WHel RaE st 59 Fad 285 shoH(Barrett, 1977
v e g ] A8 F AL FAso)
WulA o omE A o] e vkl Al iso) S chymotypsin?}
trypsin ¥ cathepsin Le] #Ado] ZFstHPyeun et al, 1995). o} i 9
drloll Fasts g@do] Be wugR gL X xzle]l 4y ins)
a3k, 53] trypsinel 2% ot
3 EAe Hshs BHE RS 98 AFF e v X o gy o) A

Fow onE Ruevh B, WA A S4 Fo DayRaEse 2

A A se] FEsl: § Fo] B2 WA trvpsin FAFE 29
olstel(Ishida ct al, 1994) olfFoiWvla W st glok ~rojuf, '8 3
of ApgdEle} AR HA4 Fo) A7 A= trypsinE ) cathepsin L
Wb chymotypsing] thil Al a)sbadol v] & zlol ykodebrlm W wEbaL
2 Pyeun et al., 1995).

crelriz el RS o] &gk Ao Al m Al do) AR g
| ioll kvl aag g
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o] & Qlate] =AY tbEet vhpialge] e 9
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Fig. 23. Changes of hydrolysis degree during ripening
of salted anchovy in fermented anchovy sauce.
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Fig. 24. Effects of ripening temperature on volatile basic nitrogen

content and pH of salted anchovy during ripening
in fermented anchovy sauce.

—8— 20°C(VBN) —O— 5°C(VBN)
—h— 20°C(pH) —A— 5°C(pH)
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Fig. 25. Changes of extractive nitrogen content during ripening
of salted anchovy in fermented anchovy sauce.
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2.2.6. ATP #9249 s}

A dadsle] A A A SA T anchovy fillete] ATP ## &
wol ek Fig. 26 4 Fig. 279 Zoh dHas Mool a7t oigls]
w2 o] Fd o s A v AA E A2 oI o RE MEvl £
Aigd st ATP vt 48 FAetad A, A stet &7

ATP3FHE Aol 7 a2 IMP, inosine ® hypoxanthinewte] ¥

AnFo ATP #HHE 49 & 32 258 mg/l00g douw, 477t
o Hatgtell whebA wpE b} F e vpbrbA R g 0ddlE 7
wo Aol F ghekel 20Tl M 136mg/100g, 2Tl 3= 174 mg/100g
ot vpEbyivl = 9l 8ol hvpoxanthine?] 82 2 mg/100g°] 9
oub A )ke) Aukst sl 7hastol WML (09 HHAZ o
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mg/100g &5 F7kak vl o of gro] 1o upE Fheke] zpolir 1o

[L‘J.u
rr

oAe IMPe] elabEbi o) 4eda] Ao IMPete] i
A vbEbd Aoluh ma, el A Al whzielu &qbos %A
AR IMP) fhae] 3o Ao Mxe dAedgow dge] 7
stie] @ale] £FE oldlEl o wbslel ),
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Fig. 26. Changes of ATP related compounds contents
during ripening of salted anchovy in fermented
in anchovy sauce at 20°C.

- 69 -




BN Hx
ZZZZ HxR

N\
e

== IMP

o N

N\
P\
AN\
N\

300

250 |

(=4 [=] (=] Q [=]

(=] w0 =] [Te]

(o] - -

(Boo L/Bur) spuajuod

90

60

40

30
Ripening time (days)
Fig. 27. Changes of ATP related compound contents

20

10

during ripening of salted anchovy in
fermented anchovy sauce at 5°C.

_70_




2. 2.7 Frelotv]:=Ate] W3}

WA Al el WASE RSt MRS W w4 F Felv -
sbel FHekg Table 8, 9ol vfebdlsdcl. f-zlebul ke ghake %437
7hol Aoj# s e @S wWoli o 20Tel &4z o
2 Fo] 5Tl A7 WA KRr frajopu]icabe] ghako] wgkc)
gk Lee ot al.(1982)ell Hoaig A2l Ade] felepunite] i
2 7718 mg/100gel g o), o SAdubE o 2 90 A A7 20T A 9
A Gl A el Feloluiate) FEFe 9310 mg/100g, 5T = 8519

mg/100g 22 Zokrh olir SAE HAa AR Fe]% olunite] HA

20Cel A Sdazl @AER T %4 1026 7626 mg/100go] v
L Aol 9%
ol n-Abe] Fraro R 91§ke] 309l 8162 mg/l00gelgle, 219
G Folltr 8980 mg/100ge] FHEkE MWolm 9u} EF 5T S
AL A 2= A V7Rl EESe] 6677 mg/100g0] 54 1029
bk o a1 o] Zrlstel &4 60%e = 8,394 me/100ge.w e}

e

Agrtalsh SAE dA oYY G5 el

elmtAl o wpayl A Fois histidine,  alanine,  lysine,
leucine, argininee] VRE opv]n-skoll v sle] wEel oy o]E ofu] . atbo]
e WAl fFelobu] kel ok 55%ge] S AAlEt e tHlee et al,
1982). 53], histidine¥} alanine®] %3] <H o i wotut ol wbsho],
Axbd Ao el fFejopn|-Are @ weekys 1A 4Fatglo]  threonine,
serine, arginine<- 441 109l Z71stsdc}zt 1 o] fof zFA4d9loq,

aspartic acid, glutamic acie, alanine, valine, leucine, isoleucine, lysine
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o] dhekg A V|bel me} Algdte] Frhsklul. 5, aspartic acid,
glutamic acie, alanine, valine, leucine, isoleucine, lysineo| & #bd ] €]
oy "Aske T oobuiwter shdso] Auk g3k histidine ] 3
o] 20Tl el G0l AR AAH AN A= 294 mg/100g, 5T el A

0 FAAD AFHAANM = 304 mg/100g e = LFERREE

1o T T
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Table & Changes of free amino acid content during ripening of

salted anchovy in fermented anchovy sauce at 20T

{mg/100g)
Amino acid Ripening time (days)

o 10 360 90
Taurine 176 163 182 213
Aspartic acid 597 58 28 16
Threonine 375 341 90 66
Serine 332 211 Y -
Glutamic acid 1122 1,293 1,803 1,857
Proline 302 315 321 323
Glysine 289 374 591 609
Alanine 998 1,123 1,234 1,268
Cystine 217 242 287 319
Valine 425 527 681 720
Methionine 105 120 133 145
Isoleucine 646 710 720 726
Leucine 491 938 1217 1,285
Tyrosine 18 24 25 25
Phenylalanine 77 76 65 54
Histidine 397 399 341 294
Orinithine 22 35 25 56
NH- 52 51 63 101
Lysine 568 853 1,058 1,105
Arginine 407 279 57 38

Total 7626 8,162 8,980 9,310

1 . .
o nol determined
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Table 9. Changes of free amino acid content during ripening of

salted anchovy in fermented anchovy sauce al 5T

(mg/100g)
Amino acid 10 Rlpe;(l)mg fime (c;gys) 9
Taurine 178 208 207 203
Aspartic acid 79 68 38 N
Threonine 275 241 190 56
Serine 312 211 160 -
Glutamic acid 922 995 1,273 1,457
Proline 232 287 299 301
Glysine 289 374 591 609
Alanine 908 1,032 1,034 1,058
Cystine 117 121 157 226
Valine 425 527 681 720
Methionine 1056 120 133 145
Isoleucine 606 702 715 726
Leucine 591 1,038 1,217 1,285
Tyrosine 18 24 25 25
Phenylalanine 77 76 65 54
Histidine 373 389 341 304
Orinithine 10 - 15 22
NH- 50 53 78 96
Lysine 693 853 1,058 1,105
Arginine 407 279 57 38
Total 6677 7628 8,394 8,519

" : not determined
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2. 2. 8. SDS PAG #A/I9& dAde W3
SRA WA
EadE gl olE g4y wEe A Fole AA 2w e
HEkell, Trefal APl gtel AR Ao m el fAdvkuiE e Fol &
Efshs T Fa% AR {hrh o]l v e xase] Ao
Zhalo] AbEE Sz w2 = [shida et al.(1994)2] Hoaryl upepgo],

AFEA R §Fol et WEAde] trypsin AR A 2 dto] v}

g5hE zalah) Ntk Lelug 2 lpea dgdA ess

olalshy] 918 wWew shEiba 87 Cieln, SAE ARe] 1A
of e wAH meter], 1 £471%el 60U Y B3 fel
obulnaibel Eh or], £ QAT AN FAN WA AL

wHaAlgE HAAAA ST, 200 SgA HA s Tt
ybmd el A subunite] WAl R E S F7IG ot A Kok oH(Fig.
28, 29). Wl tYdawkE 2 205 kDa2l myosin heavy
chanin(MHC), 116 kDa?l e actin(Ain), 97.4 kDa®] actin, 66 kDa<]
troponin- T(Tn 1), 45 kDa2l tropomyosin(Tm), 29 kDa®l myosin
light chanin(MLC) 59 SDS PAG A7t e= ddsqln, &5
of yhAtglet Al vIbel wbebA] 205 kDa®l MHC7F @AlahAl ol ¥) 3=

B AL A o R PO A R ERTRE RN e RS B

s

Ha| Ko aje| Fa]sF wgk o] o= cathepsin L3 chymotrypsin @)

sol 4ol S e wTelAe) Byel Aak) oy, o)
Ll A g0del M MHC7E ¢hds) wels] Al ebar &gk e A
Hir o) §o] A3t F5338] AA A detr] oA, o] 9}ikol

sol ABFLS oA @ AL AwHom Wx e Uk el

T 1 D

vhall 2 Bgmo] et chymotrypsin@h trypsin, cathepsin Le] & 47}
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FAgto R, ofgsto] nbg A ZEE A% A Pyeun et al
(1995)el W 1%l B\Fe} 7Ho] cathepsin o] NaCle] #7la whaizae B

siebis Bae) o] Fasolv] W o vhahE o
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28. SDS-PAGE patterns of myofibrillar protcin during
ripcning of salled anchovy in fermented anchovy sauce
at  20C. 25pf myofibrils was applied 1o 10%

polyacrylamide slab gel containing 1% SDS.
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29. SDS PAGE patterns of myofibrillar prolein during
of salted anchovy in fermented anchovy sauce

Fig.
ripening
at 5bT. 258 myofibrils was applied lo 10% polyacrylamide

slab gel containing 1% SDS.
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Table 10. Sensory evaluation during ripening of salted anchovy by

immersion In fermented anchovy sauce

Temp. Ripening time (days)
Item e

(C) 10 20 30 40 50 60 70 80 90
Taste 2.5 3.1%Y 32% 35" 40" 44 4° 37" 38°
Odor 27" 30" 33"% 34° 33" 35 34% 31° 25

2T color 259 284 34 380 37 400 3.7 33 31
i‘éﬁ;‘ﬂme 25 30% 34" 36 39 41 37 35° 307

o T;;e 25° 2.7% 29 30 35 380 390 390 37
Odor 24" 25" 270 29% 30" 32° 34" 34" 32

>C Color 24° 30% 37 38 37% 38 39 37 35"
Overall

¢ < be abw ab ab a Al abe
acceptance 297 3.0° 33" 357 397 407 42 397 3.7

[ . . . .
Each value represented the mean of 10 observations usnig on hedonic scale of 1
Lo .

* Means with the same alphabel are nol signicantly different by Duncan’s multiple

range test{ o =0.0R).
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Fig. 30. Relationship among fermented period and sensory evaluation

and taste composition during ripening of salted anchovy
in anchovy sauce at 20°C.
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Cottonseed oil Olive oil Oligosaccharide

Brine Anchovy sauce Olive oil+Cottonseed il

Oligosaccharide+ Oligosaccharide
Olive oil +Cottonseed oil

Fig. 32. Appearance of salted anchovy fillet with various

filling materials.
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Table 11. Sensory cvaluation of anchovy fillet with stenlization of

various filling materials

Results"
Filling materials Overall
Appearance Odor  Taste Texture
acceptance

Cottonseed oil 3.8 3.6" 3.7 3.7 3.7
Olive oil 40° 3.9% 3.9 3.8 3.9°
Oligosacchride 3.7 3.9% 4.0" 3.8° 3.8°
Fish sauce 2.8 34 29 3.7 32
Olive oil + Oligosacchride 41° 39 41° 3.8° 4.0°
Cottonseed oil b .

‘ _ 3.8 367 36 3.7 3.7
+ Oligosacchride
Cottonsced oil + Olive oil 3.8 3.7 3.7 3.8° 38
Brine 3.5° 3.5 3.1 3.7° 35

2l - . - . .
Fach value represented the mean of 10 observations usnig on hedonic scale of 1

Lo 5.

? Means with the same alphabet arce not signicantly different by Duncan’s multiple

range test{ ¢ =0.05).
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Table

various filling materials

12, Sensory evaluation of anchovy fillet with  sterilization of

Results”
Filling materials Temp. {T) T Overall
Appearance Odor  Taste Texture
acceptance
80 4.0 3.8 3.9° 3.6° 3.8°
100 3.9 3.6™ 3.9 3.5 37"
Olive oil
120 3.7 3.5" 3.7° 32" 3.5
160 3.6" 3.0° 3.4 3.1° 3.3°
Olive oil 60 3.8° 3.8° 4.0¢ 41° 3.9°
+ 80 3.4% 3.3° 4.0 397 3.7°
Oligosacchride 100 31" 3.2 39° 37 3.5°
80 22" 2.5 2.6" 2.6° 2.5°
Fish sauce 100 2.0° 2.5 2.5° 2.7 2.4°
120 2.0° 2.2° 2.3 2.4 2.2¢

i

Fach value represented (he mean of 10 observations usnig

o o

Means with the same alphabet are not signicantly different

range test{ @ =0.05).
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Fig. 33. Changes of amino nitrogen and volatile basic nitrogen
in anchovy fillet during storage at room temperature after
manufactured to canned food from salted anchovy.
Anchovy fillet can was filled with olive oil.
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Fig. 34. Changes of viable cell conut in anchovy fillet during
storage at room temperature after manufactured to
canned food from salted anchovy.

Anchovy fillet can was filled with olive oil.

- 93 -




Table 13. Sensory evaluation of manufactured anchovy fillet during

storage at room temperature

Results”
Item
30 60 90 120 150 180
Taste 4.1° 4.0 3.9° 38 38" 3.8
QOdor 4.0° 3.8 3.9 3.6 3.8" 3.6°
Color 4.2° 4.0" 39" 35™M 3.0° 2.9
Overall X , , X
41" 4.0 3.8 39 3.8° 3.7
acceptance

I - i . .
Itach value represented the mean of 10 observations usnig on hedonic scale of 1

to o
7 Means with the same alphabet are not significantly different by Duncan’s multiple

range lest{ o =0.05)
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