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Studies on the Development of Processed Foods
using Anchovy Meat
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SUMMARY

I. TiTle

Studies on the Development of Processed Foods using Anchovy

Meat
II. Objective and significance

Production of large anchovy has 100,000 ~ 150,000 ton per year in
Korea. Anchovies are potentially good resources for processed foods
because they have much valuable componens such as protein, calcium,
vitamine, nucleotides, etc. But most of them has been utilized as
resources for fermented fish sauce which have low added-value.
Therefore, it was needed to develop the new technology of processed
foods wusing anchovy for increasing utility of marine products and
enhancement of fishermen's income. This study was intended to
develop the new manufacturing technology of processed foods with

anchovy

HI. Contents and scope
1. Development of reconstuctive foods with anchovy meat

1) Investigation of pretreatment methods of raw materials

2) Development of manufacturing technology reconstructive dried
product with anchovy meat

3) Development of manufacturing technology of expanded food with
anchovy meat.

4) Development of manufacturing technology of boiled-seasoned

food with anchovy meat



2. Development of natural seasonings and instant foods

with anchovy

1) Development of manufacturing technology of liquid-type seasonings
with anchovy

2) Development of manufacturing technology of powder—type seasonings
with anchovy

3) Development of manufacturing technology of instant foods with

anchovy

IV. results

1. Pretreament of raw materials
OFish meat separator was effective in anchovy meat separation and
yielded 88%. Separated anchovy meat had 73% moisture, 7% lipid, 16%
protein and 2% ash. Major amino acids of anchovy meat were glutamic
acid, aspartic acid, lysine, leucine and glycine.
©56% of lipids in anchovy meat was removed by twice washing with 5
volumes of 0.12%6 NaHCO; solution and AE value was decresed, but

losed in Ex-N content.

2. Development of reconstructive dried product with anchovy meat
O Dried product was manufactured by mixing anchovy meat and 4%
egg white powder. Organoleptic quality and color were improved in
dried product manufactured by mixing 60% of anchovy meat and 40% of
alaska pollack surimi. 15% moisture, 3% lipid, 26% protein and 5% ash

were contained in that dried product.
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3. Development of expanded product with anchovy
O Same amounts of anchovy meat and wheat flour were mixed and
kneaded, followed by shaping as cubic(3 cm x 3 cm x 03 cm). And
then it was dried to 6% moisture content and fried at 200C for 4.7 sec.
The fried products processed as above conditions had maximum

expanston ratio and very good texture.

4. Development of boiled — seasoned product with anchovy
© The extrudate was made by twin screw extruder(L/D=23) and dried
to 15% moisture content. Dried extrudates were boiled and seasoned
with seasonings such as 12% soy sauce, 22.5% red pepper paste
(Kochujang) and 8% sugar. The boiled and seasoned anchovy product
was best organoleptically when the extrudate was composed 80%

anchovy and 20% alaska pollack surimi.

5. Development of natural seasonins with anchovy

© Chopped anchovy was mixed with 10% commercial koji and salted
with 20% NaCl, and then fermented at 40C for 8 weeks followed by
centrifugation at 4,000 rpm for 30 min. The liquid represented good
flavor and taste. As a result of proximate analysis, it was contained
1.8% total nitrogen and 1.0% amino nitrogen. The content of total
non-volatile organic acids and total free amino acids were 15,000 mg%,
4,900 mg%, respectively.

© Chopped anchovy was washed twice with 5 volues of 0.1% NaHCO;
solution followed by freeze drying and adding | 5% Laminaria

Powder-type seasoning had higher amount of Ex-N, free amino acids

—g—



and nucleotides and their related compounds than commercial product.

O Chopped anchovy was mixed with 10% commercial koji and incubated
at 40C for 24 hours. The amounts of total free amino acids in this
fermened anchovy seasoning were increased 20% less than non-

fermented type seasonings.

6. Development of instant food with anchovy
O For manufacturing instant food, 32% anchovy and 32% squid meat
was mixed, and shaped to ball type(15g) followed by frying at 180C.
These products had 212 protein and 300 mg% calcium suggesting

protein and calcium rich foods.
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2 Ade] AHEE A E 19969 59 A AAANNA AARoz oF
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o] dAte] Hol d&E MY WA ez AFPH2 &9 -20TAM AR
A oA FADTHE Ade] 5TAAN AdASstd AP A48
1=

2. 4399
b dWtR3 &

Y2 AOACY #WHol e} FEL dry ovend AM43 105C %
PAxEE olgdigon], 2EUAL Kjeldahl§ 22 kjeltecd] 317X
(1016 digestion, Kjeltec, Sweden)9} &% 2(1030 Autoanalyzer, Kjeltec,
Sweden)E AU, AW soxheletP o2, A5 Mohroz, 3B
< ZAYE Y S ALE3 e

. Ex® A4

A8E w3t 5g& 9o} 1% picric acid 80mIE 7}3te] A3 ¥

o5 1587 W&o o] 100mlE BL3HT 4,000 rpmolA 1587 9
AE2std 339 15 mE FA o] 43 9L Dowex 2x8 FA(100 ~

200 mesh, chloric form)7t &% ¥ columng E#HAIA picric acidE A A
o oA EE AolulE 100ml2 ALF e 9AFS Halo ALrTFIFS
435,



o, T4 obw] w4t

FrEletrl et A|&E phenylisocyanate(PITC) #FEAE THEY
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F27 52 4% ¥ 024m9 membrane filter® 7}t £4§ A

82 39t o] W HPLCY FFF7L Table 13 Zt}h

Table 1. Operating conditions of HPLC for the analysis of amino acid

Instrument : HP 1090 HPLC(Waters Associates Inc.USA)
Column :  Aminoguant ¢ 2.1 x 200mm(Waters Associates Inc.USA)
Solvent : Channel A: 200uM sodium acetate buffer containing
0.018% TEA + 03% tetra-hydrofuran, pH 7.2
Channel B: 20% 100mM sodium acetate buffer, pH 7.2
and 409% acetonitrile + 40% MeOH
Detecter @ HP 1046A UV detector at 254nm

. Aqxe =34
Ngeol HHAEE MM3}A(color & color difference meter, Yasuda
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L, o, bie AE7F deEhle 249,

3. 4K K, A L g5-xa 243
7h A 59 J]AA A% 54
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H, AKFA S ol iEAH L Table 37 ZoH, glutamic acid,
asparctic acid, lysine, leucine, glycine 5 &< @2 U& oluxak AHE

g0 ¥yt

Table 2. Physico—chemical properties of anchovy meat separated
by fish meat separator

M.C Lipids Protein Ash Ex-N Color
(%) (%) (%6) (96) (mg %) L a b AE
72.6 7.2 1556 2.2 » 2,350 328 0926 900 569

4 AAS A5 £A4, €554
D) #4mE 2 94dgs A
AdgFe] god £HdHAE UeY] A9EE AXF 5 A=
Axd e 7bsstd ole FFE ¥ e Zo] vEAsth 150 F X
AgFol ¥ FHAY EHHA AFAAE A5t Lo EAFIA £
et FAE Tl Wae WHEBEES AVEI gtk o] HHE HH
(1990)e] L¢tdh Weo =AM AAL 90% 7HA AA7L 7Hsdi Ex-N9
SAE HE B ohl 2R FFHE F 48 A=Z e

S AEA R T

(i

AAANSGE AAGL Aol AWE TF FHeks S40 Yo, 2
Y2 AFgdelE Azte] YA sbsgol W ETh wEA AAMNS

F BAGL 2744 MEATHC D5 o).
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Table 3. Amino acid composition of anchovy meat

Amino acids Content(mg%)  Ratio(%)
Aspartic acid 1080.0+ 984 10.0
Glutamic acid 1654.9=156.8 153
Serine 437.8* 375 4.1
Glycine 642.1% 556 6.0
Histidine 3638+ 243 34
Taurine 123.1% 144 11
Arginine 6464+ 54.0 6.0
Threonine 459.3* 400 4.3
Alanine 632.5% 54.8 59
Proline 3356t 334 3.1
Tyrosine 4777+ 109 44
Valine 5644+ 24.8 52
Methionine 5731+ 94 4.2
Cysteine 684.0% 149 4.1
Isoleucine 1397 02 12
Leucine 903.2% 70.9 84
Phenylalanine 506.0 19.7 4.7
Lysine 9406 29.0 8.7
Total 11,0173 302 100.0




olZL olfE, mEHL EAE TAA FsE WHPozA, NS
&t AZEE 23 EA] colloid milldlA PIEHE P8}

I gAY E P ZId= Table 49 2L d), JvlEHgo] @8 v £
7Hst R, AUMEHE FUMAARE €47 BEgdste FH o

Table 4. Results of crushing in water and dehyration for

anchovy meat separated by meat separator

g7ta 4 R A2 T
A7 e 3% 3%
2] Hol AE z-9 23
E7}
43) Fo]| 2B agE Y
B4

(& 95%°1)

* 10,000rpm for 30min.

2) dukeA 2 dAdgrA
A5 AHLE AZ, vlE, 9 5 uFFERA X EREC] Hol
el Jernz 227tES faAE FAd g3to olg RS AA3}
T Aol Foh AW F B2 IF FAACdE FLvtEFE AH3
= Aol Adtdolgte Hart vk wEkA, B dFidAMe 13 FAA E
A& diste] 5l 0.1% NaHCOs §Ho 2, 23|0]F 9 FA: FEF
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FART SEFE AYHF, G, d2EALE T Fastg
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Table 5. Characteristics of washed and dehydrated anchovy meat

Washing M.C Lipid Protein Ash Ex-N Color
time .

(%) (%) (%) (%) (mg %) L a b AE

0 726 72 155 22 2350 328 0926 9.00 569
1 784 4.1 144 15 1,540 349 2030 912 549
2 754 3.0 131 15 1,330 359 3330 907 540
3 747 25 123 15 1,260 360 2750 879 537




A2d AXHF AxY oEAF AL

1 4393

7t ety &
AU ELS AOACY WHo] wet 82 dry ovend AT 105T 4

AdAZNE olgFgen, WAL KjeldahlH 22 Kjeltecd 31734
(1016 digestion, Kijeltec, Sweden)$t Z /3 X*(1030 Autoanalyzer, Kjeltec,
Sweden)2 AF£35 3, AW soxheletBoE, §4EE Mohrdoz, &
< A Y S AHEAT

Y. TBA value
TBA#S Tarladgis 59 Bl maA A= 2z A3 2ol 500ml
AGEg A0 Bi 7)o FFF 975 ml & F4&A( conc-HCI : H:0
=1 :2) 25 ml silicon oil &< 7tetun ALEgH2Id I47E
AANA ZF3d FHAL AFEA 50my Fgew o FFY Smig
thiobabituric acid A1¢F 5mlE vlAidE A@@] Yol & EFdaL F=
Zz A A 3087 /14T F A0l 20870 WAS 53InmelA %

=g 2434

t}. Histamine
AAg % 10ge Hdt 2% HAE Jhsto vista SR 20ml
g Jbsted & mukd F 2087 BA At ]AE oA (whatman No.
HE st JAe 50mlE AL I F 10mlE H 10% NaOH=
pHE 45 ~ 478 ZAs3 04N 2A&F49 2N 243439 (x4
120g3 NaOH 40ge €3lsted 1ILZ & o] @ pHE 46°] 3)<& 5= 3
Mg Al & 10ml 7Feke EFEch o] &9 Amberite CG-50



column(100 ~ 200 mesh, 8 x 55mm)ell FYA 7] 02N 2= LA (ON
AgFAE 1082 4 A, pH 46) S0mlE EFA 7 & Fx]4
#€ histamine$ 02N HCI&9 8mlz £&Ath o] £&9¢ 15N
NaCOs24 pH 7022 3 ¥ 10mlE ABE&&v} vg] 15N Na;COs 5ml
7Fe Al@@e diazo AYQCKEBEFNM 09% sulfanilic acid$t 5%
NaNO;= &% 3% 2) tmlE 718ty 187 WA o] AR
10ml2 AL &F9 2mlE JIstd A3 E8o 587 BAA7 &
510nmolA FBFEE A8t AFFH 2R histamineF& A& gt}
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2 R el
A& 5Scm, F7A SmmZE AEFT AXEE rheometer(NRM-2002) 2
texture profile analysis(TPA)E AAI3IAT. old A59 Hol: 24mm%
i adaptor No. (H 74 10mm)& AH&3t4 6mm/secd] $EE A8} 79
o] & "i7t= plunger’t Y= ﬁ}ﬁ_‘l“ﬂ chart speed¥ 12cm/minl. 2
A5t th. Rheometer 302 dojzx WPIZHoz Ao AL
(hardness), -§& 4 (cohesiveness), & A(springiness), 4 34 (chewiness)

¢ 2439

vt Axo &3
MRS BHMTZE MAA(color & color difference meter, Yasuda
Seiki, UC 600 IV)E ©]-&3}°] Hunter’s scaled] 98 <JEgoz Jehi
T}. Standard platex #WA#E ALEEQ: o] WAge] JElYE= L, a b
< 727+ 89.2, 0.923, 078301‘31"‘11 $4% BAEE 953 2o A4
123

ZABE(AE) =/ @L-L')F + (a-a') + (b-b')?
L', a', b'E A&7 JeEdlE x4,



v 2z 53
Choi %(1949)¢] &4 E3H & Saltmarch(1979)7F M ZFe LH S
Ao F, AE 1gg 100ml 42 E8230 Y3 50ml & F/FFE J1E
F 37CY FZoA 120 oscillation/mine 2 1587t &g £ 1IN NaOH&
do2 pH 80c2 =AYt A4z Mg ELEH(trypsin 1.6mg, @
—-chymotrypsin 3mg, peptidase 1.3mge 1ml¥ FHFFE 7Hele HE £
A)g Imi¥ 713 F 37C FxA 3A2 B AGstAA dTHSA AT W
E-& 50% trichloroacetic acid &9 ImlE 7}8t ¥&& AAAZ F 3
©] Whatman No5oAZ o#3te] o q-g 420nme] IpFA FHEE
245 AE g3 FFEZE ZAAT

A SEBARS 53
FEgY=E  ARE  FAS® F  SEB43%47)(Novacina,

Switzerland)& 25ToA FEEGS 2% dFd TEHIJES b Fdis
ZFoR ZAIAT.
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B WA, B, 247, AAH 713 x T4 diste 4dFo] ¢
F 108S LR 5HRATYG=o1FFH, =FAE AR ¥t 1=0}F
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WAL o4 ANEAE L J2ARE B7] Add Aw
43¢ #4, 8, v¥d 5 o5ty 4% By FI+
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Table 6. Comparison with quality characteristics of dried fishes in
the market

Items M.C Lipid Protein Ash Aw TBA Salt
(%) (%) (%) (%6) (mg/kg) (%)
1. 2™ 10.2 1.3 39.7 76 0.34 35 6.3
2. Wigo] 116 6.0 44.1 10.0 0.42 11.5 59
3 EBox 11.8 0.8 44.2 7.2 0.39 3.1 538
4, FFAF 177 2.0 21.1 8.3 054 04 46
H g A '
5, |t 250 14 48.9 59 0.71 0.1 35
o -4k )
6. EFAE 207 26 61.0 6.8 0.62 0.2 36
HEHE ’
7. wHE"E 174 41 335 7.3 0.57 0.8 47
z
8. A 13.0 1.3 304 45 0.54 2.6 24
9. 7iolx 17.1 4.0 335 6.8 0.58 04 36
10. ASt=E 134 4.1 34.9 6.8 048 0.2 38
11. #9|5  156 2.5 295 6.6 0.55 32 55
Ax
12. #AR 164 25 284 59 057 0.7 4.1
HY
13, 28E 182 25 354 6.9 0.59 1.8 42
¥
14 2299 10.3 2.3 413 7.8 0.38 24 53




(Continued)

Items Color Sensory score

L a b A4-E Shape Flavor Taste Texture O.A

L.Bgd 653 142 167 287 40 3.1 32 3.6 35

2. Wigo] 443 212 139 467 1.8 2.3 2.3 2.7 2.1

w
S
2
5

640 119 172 300 39 2.8 3.6 35 36

4. HEM 521 -0879 136 393 30 27 26 27 25
R -
5. WYY 592 -194 136 327 39 29 28 32 29
oA
6. =g 534 0235 145 383 35 29 33 30 31
HEE
7. WHSt 376 0106 109 55 25 29 29 32 28

8. %A 450 -0217 113 454 31 34 34 3.7 3.3
9. AE 47 140 150 467 36 36 33 3.0 32
10. 7A%t= 523 18 183 408 38 34 36 35 36

11. =915 398 129 132 509 36 2.9 2.9 3.1 29

A E
12. #A 474 0553 143 439 33 3.0 32 34 30
HE
13. 2eEld 465 -0011 121 451 3.5 3.3 34 3.3 34
¥

14 2g¥d 615 0364 171 321 3.7 2.6 26 33 30
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Anchovy

Meat separating| Fish meat separater

Washing 0. 1% NaHCO; solution

|

Dehydration| Centrifugation

Refining Colloid mill

Adding Surimi| Alaska pollack surimi, 0 - 40%

Grinding 3% NaCl, 1.5x% Sugar, 0.2% Na—glutamate,
| 4% powdered egg white

Shaping

Steam treatment{ 1 min.

J

Seasoning Sorbitol : Sugar : Salt=1:1:0.3

|

Sundrying

Fig. 1. Schematic diagram of preparation of seasoned and dried product
from anchovy meat. ’



Table 7. Sensory quality of seasoned and dried products from anchovy
meat

Washing time Added surimi(%) Flavor Taste Texture Overall accep.

2 0 27 25 24 25
20 29 28 29 2.8
40 33 32 28 3.1
3 0 28 24 26 2.7
20 28 27 2.9 2.8
40 31 31 3.0 3.1

1 worst, 3! acceptable, 5: prime

g AEFAE AT 2UdAA 2 FA8A4 ArEs
NEE AXFE ZWo] H3td Ayt Fojzlenz WHAS Ha
3 7 de PHE ZHIAFGAT XX AXE AT LEAF W)
TS BSHAA vt At wet #3553 4o /M $53dd 3
AE 40% H7ITE WA= St WAYAAZAE AR d &
UebATh. ¢ 3 A rosemary extracts, ZHWAI AR A EFH}
I JE CaS0.¢ citric acidE FEEE HJlsle Aowizls

#& &A% A Table 87 2t

s FASA G AN AAY Hrtsrrt FUESEE 28y &R



He 23E BY9E U, ol Z44& Yell+= rosemary extractdy -3
Mo dokol E Aoz HAu=Eglon, TBAZS rosemary extracts 0.2%
A7 AR FASEFATT dFHJoY o oY FERAAME 23H
AEE FASE Aoz vEgch ey, dasiA € 2R Ale Fot
7 E2FR vl A7 HlEte ZA¥iE 2 AWAdEst 238 Egen
Z olE HMNAE ALE 2ot gl ReZ e

Table 8. Effect of antioxydants on the discoloration of seasoned and
dried product from anchovy meat

Antioxidant Browning TBA Color
(OD/g) (OD/g) L a b <E
Control 0.019 0.063 46.1 1.65 135 448
A 0.045 0.096 442 1.92 136 46.8
B 0.087 0.054 45.0 1.56 12.9 458
C 0.130 0.103 486 1.39 134 425
D 0.060 0.097 474 1.88 13.8 437

A : Rosemary extracfs 0.1% + CaSQs 0.1%
B: " 02% + " 02%
C: g 0.3% + " 03%
D: ! 0.1% + " 0.1% + Citric acid 0.1%

[}
—_—a9 -



2. 34 AP olxe FAEA

A AdEolxe dutdE 9 =438 X% ATE Table 9 2
Table 103} Zt} X ZE $E 149%, A4 2.8%, wula 256%, 3&
5.1%, histamine 3.7% % FEZHE(Aw) 0572 SuWAF o] H= o,
ol ZAAR I d¥o] dgo]H, histamined 3.7mg%E I %¥o] )
T Fo] o] HAZ AT AN AFEF9 AL g Aoz Yy
Wb, 2P AEsl 127kglZ T FuawA
A2 gle Ao 2 JEtH(Appendix Fig. Al FX),
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Table 9. Proximate analysis of seasoned and dried

anchovy product

FE 2] vt P sl R Histamine Aw
(%) (%) (%) (%) (mg%)
149 2.8 25.6 5.1 3.7 0.565

Table 10. Rheological characteristic of seasoned and dried anchovy
product

Hardness Adhesiveness Cohesiveness Springiness Chewiness Tension

(kg) (kg) (kg)

127 - 0.574 0.809 59 3.7
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1. 434y

7t. W 3-& A (Expantion ratio)

Yalg AEE AED 10718 Fu8 e Z2S 100 mlE T mess
cylinderdll €31 IA ] WWE 718 cycinderd REES 7 A X
A Mgl AL 4HE] W EE st #AFY ¥-HE A A
LY WHoE M AR RIE HAHIY g 9o ALt
A

AR B3 (ml) - Bhd AR H (ml)
% 5-8(%) = x 100
Bsd AR 2 (m)

. =43
Y3IA 8 E rheometer(NRM-2002) 2 texture profile analysis(TPA)E A
Astde. old A 59 EolE 24mmP 3 adaptor No. 7(&F 2mm)< A}
&3t 6mm/secd] £EZ A E7F SAE B42 W7HA plungerst A3}
= 39 om chart speedE 12crh/min£i X819 cl. Rheometer &3
o2 @ HMYFFHoT AR crispness?} brittlenessE =R 34 ch

)

2} Al(color & color difference meter, Yasuda
Seiki, UC 600 IV)E ©]&3&o] Hunter's scaled] 93t <EZe=z= JeuyY
T} Standard plates WA#-E AP o] WAgo] YElE L, a, b
= 747 892, 0.923, 078310 em £A4F ZARE gLd Zo] Adsd



ZME(JE) = / (L-L)? + (a-a’)* + (b-b')?
L', a’, b'E AB7 Yyehdle X 49.

% Az 23
200CelA HzZ GXAHAFS 40CTAM FEZH d&ge] Eo e
desiccatore] B3 BYFEFFE AT o] o AHEE FX 3 F89
- LiCI(RH=11%), CH3COOK(RH=13%), MgCL(RH=32%),
KoCOs(RH=44%), NaBr(RH=57%), CuCl(RH=63%), NaCl(RH=57%),
KCI(RH=83%), BaCl(RH=87%), K:SOsRH=96%)A ). 737 HIYFEFHFS
2ZEE 24 o3l % moistureE T3 T

Wt. sample x % original H:O

+ (Wt. gain or loss)
100
9 Moisture = ~ x 100
Wt. sample £ (Wt. gain or loss)

o oY SLFFIHE AL BETHO| olste] BEAZ 2

2. AARPRAEE AxTA
7h. §-d= w3 4A
Hxol g AATLEE APe] olgfrz WIFEHE), dEs 4

22 #Hrtsted d¥e] 3cm ol FA7F 2mmel SVARZ HFskY 180T
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WEE R BFH JIREE padUeH, WHE 50%E EFde A 7t
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Table 11. Effect of wheat flour and starch on the expansion ratio and
organoleptic quality of expanded product made with anchovy

meat
Amount Expansion Sensory score’
ratio
(%) Color Taste Texture
Wheat flour 509 3.0 3.43 371 3.00
Wheat flour 60% 14 3.29 3.29 243
Wheat flour 70% 1.3 2.57 257 1.29
W.I 40% + Starch 10% 2.3 3.55 3.54 2.84
W.f 30% + Starch 20% 1.8 3.37 3.43 2.18

* 1 worst, 3: acceptable, 5: prime

BA e 4R FELTHFE A7) gt A& Yo 50%E &Y
3t 4Ye g 0CEFTAXI A AxRSEA ARADE FEFS
Bt HEE ALY AIE Table 129 2t}



FEFRE AxzI0 FANA FLHTIF 442 olFolE e g
SA F2sth 190TAA 023 AA BHe e 2D A% F3F %
Zaol we BHee FARAOY AEAL 5o Y] HE FEYY

o] 5.2%0°l8t2 =of A& o3y Fidte FFE HAt wA E
APolA AIE AT A AXALL 50CAA 5A, 2 W] FREF
< 64%%t.

Table 12. Changes in expansion ratioc and moisture content of
dried base for expaned anchovy product at various

drying time
AEANZHAZE) TEEZF%) B 8H&(%)
0 384 0.4
1 29.2 1.2
2 187 1.8
3 123 23
4 89 31
5 6.4 35
6 52 33
7 38 2.8
8 25 2.1
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<= W3 AZ, B3EE, crispness, brittleness® A3 A3tE Table
133} 7t}

Table 13. Effect of frying temperature on the expansion time, expansion
ratio, crispness and brittleness

Temperature E. time E. ratio Crispness Brittleness
(T) (sec) (%) (m™) (kg™
160 333 25 1.87 0.42
170 319 3.0 2.25 0.51
180 30.5 3.3 2.97 0.58
190 172 38 3.72 0.67
200 14.2 47 4.14 0.85
210 11.3 35 3.46 0.71

AA2=7t 71842 A9yt dojus b 22588 A o)
Hew, q&e HAHL
%! ou olF 23]y WIEL AT 2AFR =Y HyLex
200CelAM 71 Fzden Hed =ARAE AHS AV A= A
© 2 ety ti(Appendix Fig. A2 Fx),
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Je Aoz ¢=A AUk 200CHAA H1 X FSHAEFS 40TAA H23)
d-&Ho] 9 U desiccatord]l ¥ FIFH LU E W HIFE
gEFE ZALY A= Table 149 Zrh

Table 14. Equiribrium moisture content of
expanded anchovy product with
various water activity at 40T

Aw Equiribrium M.C(%)
0.11 3.43
023 363
0.32 417
0.44 460
057 655
063 10.07
0.75 13.20
0.83 16.19
0.87 20.60
0.96 24.48
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A 4d dAS FSAIAF AL
1. 2339
7 FEdYE Az

dx 2P E AZEE twin screw extruder(Baeksang engineering

Co. Korea)& AH&stlen AT AAF Ao Atk

’d

L.
AUl E-S AOACY Hhiol wel 8 & dry ovend AME3 105C &

FAZYE ol&Fon, xUNAL KjeldahlF 22 Kieltecd w3 FA]

1o
=

it

(1016 digestion, Kjeltec, Sweden)$} 5F 73X (1030 Autoanalyzer, Kjeltec,
Sweden)E& AF2319A 1, A WS soxhelet 22, L AAI3PE AL
3 o}

o. pHe &3
pHE A& 100gd 100gd] FTHRFE ¥ (ZAXNZEE dZ7]94
15,000rpm .2 287+ ¥ 2 3}) pH meter(Fisher, USA)Z Z A3t

pu.Aar

% B5AN
BEAAE WA, %, 247, A4 V5% S st 4de] ¢
£3 109S Wgos 5AHEYE=o1FF, 3=FAE dAE ¥}, 1=}

F ymths B2 AA39ch #5844 23E SAS program$ AH§3he]
5% A9 F9x AARL AT
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A ol HAstd A, A, @58 XS BYuFouy Jyds

& T3 FEGHFE 47 60, 70, 80%=Z AT A EE ALL3lY twin

screw extruder(W471A, L/D = 23)& ©] €3ty ¢&2A4Y ARAIL

sl Q& ¢4E4 9 E(extrudates)d) AL I A3 Table 149 2

ool W widel SRR EE ANEFEYT 150T, $3 200, BRE 180T

2 stgen o] 20cme] W¥Ztold EEFE 0mm X 2mmz ZA3HY
AMRE 500g/min®] $X2 ZAFE s

r°"

Table 14. Proximate analysis of extrudates from anchovy meat

(wet basis)

Sample” M.C(%)  Lipid(%) Protein(%) Ash(%) pH
A 39.0 1.79 422 .74 7.19
B 49.8 1.67 39.6 4.08 7.23
C 50.2 0.44 28.3 4.94 7.04

A : Anchovy 70% + Isolated soybean protein 30%(Moisture content 60%)
: Anchovy 70% + ISP 30% + Water(Moisture content 70%6)
C : Anchovy 20% + Surimi 70% + ISP 10%(Moisture content 80%)

vs)

2
pe
N
3
A
Lo

AEHEEY F2e 77} 390, 498, 502%S LFEH 6
TI%E Ao PX&9 dFo] ¥S4E & TS Yo
(Appendix Fig. A3 %),
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Table 15. Organoleptic quality of boiled - seasoned product made with
dried extrudate from anchovy meat

Organoleptic quality

Sample
Taste Texture Overall acceptahility
A 2.2 3.7 3.1
C 3.4 36 3.5

1=Worst, 3=acceptable, 5=Prime
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1. 483y
7. detg
2L ACACY ¥ wet 2L dry oven® AME3 105C A¢zaz
U ol&3tdon, £24%L Kjeldahigoa kieltec®] &34 X](1016 digestion,
Kjeltec, Sweden)® Z%7¢2(1030 Autoanalyzer, Kjeltec, Sweden)& A&393.1,
H X5+ Mohrd-& Ab&stgrh

SR R EES

obrlxB] A2E Formol HHYO R Ted o] SR, =, A2s

& 20mlol FF< 0mlE 7Fe vg 01N NaOH& 94 & 715l pHE 848 %A

# ¥ F4 formaling ¥ 20mlE 713t thAl 0.IN NaOH €902 pH 847t €

o 74X Mgste] 2u® 0IN NaOHE9 mis(A)E olegde] it obmad
Axgee Adstart

(H=AIEe) AZk - A2 A1) AZD X 14
Formol®] A4 (mg¥%) = X 100
ABE L] F3(g)

QUABAEE BHE N8 2AE Lee 59 Wil wal s, =,
A& 5g& 06N HCIO4 €9 50mlet &8l #2383 e daso A
&l A 5mi%t JFLFEA(H 7.6) 5mlE EFST FHRL 3
3t membrane filtration(0.2xm)¥ F HPLCE o|£39 B3ty
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ol AME3 HadFdE BFEERHAG -ATP, 5-ADP, 5'-AMP, 5 -IMP,
5'-GMP, inosine, hypoxanthine)2 SigmaAHUSA)S] EFA %S FU 3y
ARt R o™ AFS EEEFH A EY retention timed BlEEtY 2z} A=
|9 peak WA o2 FAisgtl. HPLC ¥4 AL Table 169 Zr}

Table 16. Operating conditions of HPLC for the analysis of nucleotides

and their related compounds

Instrument : Waters Associates HPLC System
Column : p-bondapack C18(3.9mm id. x 30Cm)
Mobil Phase : 1% triethylamine/ Phosphoric acid(pH 6.5)
Flow Rate @ 2.0ml/min.

Chart Speed : 0.25cm/min.

Detector . UV detector at 254 nm

. v T {714k

H) 38§74 BAS 98te] AE 20mlel 75% ethyl alcohol 80ml
g Jiete] 4353 o0& 44E2(3,000g, 20min)dte FAGe Edn
2Abe] A 75% ethanol S0mlE sbEtel FUzPoE JARAS F A
AAE FA%Y FAAEF AT olAE dAFY E2A4 = o&
Byrant, Resnick 5| we} clem@sx Ae it % H48 A=
40 ~ 50mlE& Amberlite IRA-410 column(100 ~ 200mesh)e] 1 ~
2mlV/min® £x2 £¥ o, FA3ML 15N (NH4)2CO038 % 100mlE 1
~ 2m/min®] £:2 &7 FTFHY de VLS XA &298 F



dEF7IA dEYel A7 floid WX F&I [t olALE 2%
EE2A FA39 Amberlite IR-120 column (100 ~ 200 mesh)e] &3
FAEE 2 FE4E 539 Ane ote Hautala®t Weaver 181

Alegre 594 Wi £39 g3 o] B3l

&, 43% A5 14% BFsz - methylalcohol 2mlE 7}3ta &5 W)
£ €9 66TAA 1087 712F A2 2087 X3 esterst sttt
AE AdBd &4 ¥3 (NHe)2S04 4mis}t CHCle 2mlE 71ete] gt
CHzClz &€& Fs9 ¥4 NaxSO.2AM &5 Adg 3ty
T=4<2 methyllaurate®] EFE9 1mlE 713 & 24U
ot GC 2YARZE stged GCY E£4xdL& Table 1734 Zth

Table 17. Operating conditions of GC for the analysis of non-volatile

organic acids

Instrument : Hewlett packard GC Model 5890

Column : Supelcowax 10, 0.33mm X 30m

Oven Tmp. : 70°C(hold, 1min), 5C/min., 210°C (hold, 5min)
Carrier gas : Hydrogen, 12 psi

Make-up gas Nitrogen

Detector : Flame Ionization Detector

Injector Temp. : 2507TC

Detector Temp.: 270TC




ul, Mxo =3
ANge] FHMEZE A A(color & color difference meter, Yasuda
Seiki, UC 600 IV)E o]£&3la] Hunter’'s scaled] 93 JEge= Yehfsl
T} Standard platet HAHAES AL IA T o] HHFe] YEI= L, a, b
= Z+7; 89.2, 0.923, 0.7830lNeH AT AT E e Zo] ALEA
o},

ZAE(E) = ¥ (L-L')? + (a-a')® + (b-b')?

L, a, b'e =7 Jehie 449

ZUY i 42 x2rg 9 e £22F 165 T4 olv i@ 4, HAHHH
EAS EFAFEE XA A= Table 183 &t

AEE glutamate?t EFE BAZARI} 36 ~ 40%, A GAAA 22
~ 23% 4$Foz ¥lzd Egon FEUYrL ZulEe gyt sauce F9
Ae 3 ~ T%2 Hu1Fd ¥ §FE YT FETEFS 9A g3A
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FolA 50%01% B TFE e oivxEALE FAE FUS
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Table 18. Physico-chemical properties of commercial seasonings

sompie. NACl MC NN m{:;;n Color

(96) (%) (%) (%) L a b 4E
1 59 32 013 08 347 406 124 557
2 71 40 014 206 374 326 132 533
3 405 34 022 334 486 518 161 435
4 39 35 075 28 477 524 157 443
5 377 34 075 303 382 52 150 530
6 156 516 021 071 97 -243 -89 907
7 12 58 047 111 97 -243 -89 907
8 227 685 076 099 44 -339 -260 991
9 230 669 08 121 34 -050 -363 1030
10 222 675 08 113 18 744 -70.1 1200
11 22 62 106 152 36 -101 -366 1030
12 121 535 028 042 97 -243 -89 907
13 32 166 040 1084 460 506 167 461
14 64 750 038 069 88 053 -11.0 918
15 66 477 029 041 88 053 -11.0 918
6 67 571 030 050 97 -243 -88 907




(Continued)

Nucleotides & their related compounds(mg%)

sample
ATP ADP AMP MP Inosine Hypoxan.

1 3.8 4.8 95.4 581.5 %7 9T
2 0.0 40.1 161.1 897.7 84.3 293.8
3 6.8 7.3 79.2 1980.5 71.9 100.6
4 0.0 0.0 476 557.1 47.8 94.3
5 14.0 114 33.7 744.1 65.9 123.0
6 0.0 41 37.2 304.0 64.2 28.2
7 0.0 0.0 31.7 458.1 54.7 224
8 0.0 10.5 2.1 65.9 6.4 49.7
9 0.0 5.6 5.8 0.0 5.0 63.0
10 0.0 0.0 6.7 116 0.0 59.3
11 0.0 7.4 5.2 9.3 0.0 67.0
12 0.0 0.0 14 252 5.9 6.0
13 10.2 33.0 52.7 669.5 391.7 47.2
14 0.0 11.6 5.3 113.7 24.6 21.8
15 8.7 0.0 0.0 0.0 0.0 9.6
16 7.8 0.0 0.0 4.3 0.0 14.3




(Continued)

Sarmpl Non-volatile organic acids(mg%)

e

Oxalic Citric o-Keto Malic Succnic Lactic Formic Acetic Pyro

1 4091 3668 427 2425 13029 23027 4352 20563 759
2 2631 3997 207 2066 12281 23121 2520 13751 233
3 6807 9125 1097 554.2 27629 18585 586.4 13473 1253
4 3474 5121 620 2712 10512 9008 2597 607.0 757
5 3910 12059 1806 3049 10729 671.3 802 3979 56.8
6 3179 1343 213 456 2955 5094 1067 5277 362
7 2404 11843 . 384 9184 27701 32727 8581 10183 157.7
8 1610 838 74 912 6102 10638 484 240.1 762
9 1877 1524 49 2645 7689 13467 9051 7654 317
10 1791 896 41 141.6 4046 20874 1087 5642 154
11 1856 2229 78 3460 8458 29648 2351 7172 671
121902 3202 393 741.2 1197.7 7410 1912 3380 6.3
13 1621 821 6.3 107 209 54124 2410 4408 382
14 1446 5056 1538 592.1 13822 16239 2042 9930 133.2
15 1512 3592 1167 4065 5898 10815 1320 4204 1161

16 1713 3585 1307 683.0 7032 26197 21.8 3732 2340

* Nol, 2 @ products for soup extractive(flour), No3, 4, 5 ‘glutamate -mixed anchovy
seasonings(flour), No6: anchovy extractives(liquid), No.7: skipjack sauce(liquid), No. 8~11:
fermented anchovy sauce(liquid), No. 12, 14~16: liquid sauce, No.13: sliced Katsuobushi



ANA ol AlFEe] AHEE HXNYEE oFF AT FAAZE AolA
U A=Ast vlud & Ad sFeAel Eurh wrde] No. 1, No. 3, No.
5, No. 13 52 ATPS ADPe] &&o] £& A= Hol Bluz NS 4
el 958 AEEHSE ¢ F AT F2UVIE EXEAENo. 1, 2),
glutamate® £33 XXV EWN0., 4, 5 6), EXF +(No.7), 7}
2 QEA(No. 13), 2 #ZE & Wz ¢33 IMP inosined] o]
Fol XPEEAY ZHI F ALE AIRFHIIT

AlE ZUBAEFE FY ¥ALY #7142 oxalic acid, citric acid,
a —ketoglutaric acid, malic acid, succinic acid, lactic acid, formic acid,
acetic acid®} pyroglutamic acid ¥ 9F°] A&EFHAL. FEUW/E FAX
" 5o A= lactic acid o] $HaFo] M =kow 19 aeetic acid, succinic
acid, oxalic acid®] o] =t Glutamate’} EFE I ZvBEAAME
succinic acid®] g#o] 7 E}oH HAFEAFHTAE acetic acid
o] ol M =T BAE AV sAHANA AxT HAJAFAAME
lactic acid, succinic acid, acetic acid, formic acid, oxalic acid’} F8 H7]
Arolgled, FA2(No. 12)9A41+ succinic acid, malic acid, acetic acid®]
ghako]l wl¢- Egth d¥b A2FIAE lactic acid, succinic acid, malic

acid, acetic acid, citric acid®] $Fo] ¥ ZAO0E FAFHAUY.

A 24 49x d4xdz AL

1. 4399
F24

Z2AAE AOCACY HHd w KjeldahlH 22 kjeltecd] &£3)73X](1016
digestion, Kijeltec, Sweden)®}t FF7FA(1030 Autoanalyzer, Kjeltec,
Sweden)& AH&-3ITh.
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€9 20mlel FHFF 80mlE 7Fe oh& 0.IN NaOHE& 99 & 7159 pHE
842 XA F F4 formaling 9 20mlE 7133 thA] 0.IN NaOH €9
©° 2 pH 847} B W 74A HAsY AudE 01N NaOHE9 mlF(A)E
ofef Aol wet ofvle] FAFTFE AT

(AzA1Ee] A% - A8 A8 A X 14
Formol Bl A4 (mg%) = X 100
A BEq9 FFH(g)

Ed BE48& A8 AT Lee 59 ol me A &,
% 5g< 06N HCIO4 &9 50mlst &33te] #2338 g o33y A
o] A 5mist YASFEY(pH 7.6) 5mlE EFHE FA YL F
39 membrane filtration(0.24m)3 ¥ HPLCE o]43lo #4390,
HPLCS EMZd& Valentined] WH-& ¥ FAsto Agsges A
ol A28 HAAE FFEAG -ATP, 5-ADP, 5-AMP, 5'-IMP,
5'-GMP, inosine, hypoxanthine)< SigmarHUSA)S] T FE A F& FU&to
AHEslg o ARe FEEF A 22 retention timed ¥l Z+ AlE
£ %2 peak WAL Z AT HPLC 4 72 Table 199} 2t}
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v AT /714

43 dd {714 B8 93l A& 20mlel 75% ethyl alcohol 80ml
7vste #2383 g dAEE(3,000g, 20min)dle] FA A& EYstn



Table 19. Operating conditions of HPLC for the analysis of nucleotides
and their related compounds

Instrument : Waters Associates HPLC System
Column ! ¢ —bondapack C18(3.9mm id. x 30Cm)
Mobil Phase @ 1% triethylamine/ Phosphoric acid(pH 6.5)
Flow Rate :@ 2.0ml/min.

Chart Speed : 0.25cm/min.

Detector : UV detector at 254 nm

ZAArel B 75% ethanol 50mlE 7Fate] FdxAoz A4EHT § 4
s FAY AYFEF FA clAg dAFY B2 59 ¢
Byrant, Resnick 59 me} o]2n&F% AHE Pt & 34" A=
40 ~ O50mlE Amberlite IRA-410 column(100 ~ 200mesh)e] 1 ~
2ml/min®] £:52 Y og, FAZ 15N (NHe)=COz8 9 100mlE 1
~ 2m/ming £E2 &8 FAH e F714E £34A £298 7
FEF7I04 FRYol HAZ god q7A] w539 olRE 42F
E24] 3439 Amberlite IR-120 column (100 ~ 200 mesh)e] &%
FAst] o2 FE24& FF39 A1 TUE Hautala® Weaver &
Alegre 59 W £33 v o] EA5H)

Z, 7A33% A8 14% BFs - methylalcohol 2mlE 7}etzm 85 Wz}r)
o 65ToA 1087 712F J2d 2087 A3t esterst s-arTh
JJAe ABBel $A T3 (NH92SO04 4ml} CHoCle 2mlE 7Hshe] A%

L
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M
o
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HoClz 38 39 T NaxSO.2A €5 Ag stgrch
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Table 20. Operating conditions of GC for the analysis of non-volatile
organic acids

Instrument : Hewlett packard GC Model 5890

Column : Supelcowax 10, 0.33mm X 30m

Oven Tmp. : 70°C(hold, 1min), 5°C/min., 210°C (hold, 5min)
Carrier gas : Hydrogen, 12 psi

Make-up gas Nitrogen

Detector : Flame Ionization Detector

Injector Temp. : 2507C

Detector Temp.: 270C

vt #Eoln =it
el otml it AZE phenylisothiocyanate(PITC) SE4E TS0
HPLCE #4383} Pico-Tag olvx4t EXwWHd o g = &
Zotu =4t AR 20mlE 95% olw©e 80mist EFsY #ARE Te
ThA] 25% 9] TCA €948 7lste] gujde AAAZ F 3000g014 208
o HHEI(MSEANS]  EK-352 9488y Af)sdn. Asde
Amberlite IR-120 column(100 ~ 200mesh, 2cm X20cm)e] 1 ~ 2ml/min.



9 £52 &9 opvtiilE FAAZ F o]F 2N NH4OHE A A &2 A
A AAEFHAT. o] TFH dAFE FHstY ZZ phenylisothio-
cyanate (PITC) #EAE WEF pH 229 citric acid buffer® 713+
smmol®] TE7F HEE 343 & 02xm9 membrane filter2 o 73}
244 AEE 9k o] W HPLCY F5x7AL Table 2134 2t}

Table 21. Operating conditions of HPLC for the analysis of amino acid

Instrument : HP 1090 HPLC(Waters Associates Inc.USA)

Column : Aminoquant ® 2.1 x 200mm(Waters Associates
Inc.USA)
Solvent ¢ Channel A: 200uM sodium acetate buffer containing

0.018% TEA + 0.3% tetra—hydrofuran, pH 7.2
Channel B: 20% 100mM sodium acetate buffer, pH 7.2
and 409 acetonitrile + 40% MeOH

Detecter : HP 1046A UV detector at 254nm

u A x9 54

Nge FERAMEZE AMzaA(color & color difference meter, Yasuda
Seiki, UC 600 IV)E o] &3} Hunter's scaled] 213 <JEge=zZ Jelg ]
t}.  Standard plate®™ WAHE AFEIAL o] W4Tl YEH= L, a, b
= 77 892, 0923, 0783019 e $A4F BAEE dad ol AN
o},



QQE(QE) = ,\/(L“L’)Z + (a-—a’)z + (b_br)z
L, o, b AR el 2219,

of. BN

FEAAE WA, B, 247, AAR NBE Sl datd Aude] S5

10EE tde® 5HHEHG=olFEY, 3=4% AAE &t} 1=o}F r}mc})y
22 AASHEY #5HA A= SAS programe AH&3te] 5% A9 £-93x A
A& ks

HBEAE 242 3o 7€ ARG Furt 8 JPzna Y )
A3l EAE vt & Bacillus subtilis w3 glutamase, X 97)
, 8 AHIAE HUMslY 20%Z 7Mgstas 40T SALE
Shath EF FA Y AVMRINEAE o]EF SAHAANEL s BAS

40TeA 5AzF T A7tasAZ oS
5t 40 ColA 7H543 819 tH Appendix Fig A5 FX%).

o

|

=% FHAA(TN)9 W3 E Fig. 2 ~ 4o Jehdidoh.  Glutamase®
0, 0.01, 002 & 0.03% A7 ZS FA4E $47179 Ao w2}t AR
Hog FUtete AFgeoled, 4 8F ¥ #4719, 20, 19 ¥ 18%E
LE o] glutamase 0.019% #H7FFolA 718 & g8 JEiglen o o
AN EE IR £449 FtEAE £ YA (Fig. 2).

498 kojig 10, 20, 30% H7139E& A $E glutamase F7MA 9 7o)



o

T ASHHY F/BEFE Ry $4 8F & A4 E 47 18
8, L7%=Z YeY koji A7FFY Fvle] ©E FdAx Z
T YA (Fig. 3).

BT BRIV 2% sl 99T 1Y A2 $4F NS

71739 AT @, 2X 58 ASAH S A= ALk

F7he BEHA Zgoern] o]d glutamaseE H71e9E S WE TYI A

& YEURAE d, ol dAHIE Ao dx&FY ArtaslEsart A8
L=
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%74 8F F FFab 12%2A $A4x7] 109 dlstd oF 20%9] F71E
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ME7 WEL2 ARHUT

. ofvlcE] FA 9 W3

4% olnlEdie] W3 Fig. 5 ~ 7 JYehlgich

GlutamaseE £33 A oluxeldie 27| 2 Ao &4
£ olu|xH @4 FHE Fgou &4 5F o]FdE glutamase 0.01%
A7 ol e A A o] FUMee AEE UEHUT. GlutamaseE
A7ME A7 N AV B i 2 %2 JEUY 4 8F F 0
0.01, 0.02, 0.03% H7IA Z7 11, 1.2, 1.2, 12%E UYehiey o3
FFAE JEMNRAE o} glutamase A7tol 9% ol e d A FF Fu)
EdE 7IdE 5 A0 =¥ 54 8F F olvjeHAxr FFL FAL
o] 58 ~ 60%E A A% HFig. 5).

A4 kojig 10, 20, 30% HF ek A9 olnlxgAdLE £4 3
F7HA v A F43 FUIEH o ol FUIEEE wol 4 8F 4
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Fig. 2. Changes in total nitrogen of anchovy sauce

mixed with glutamase during fermentation
at 40C
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Changes in total nitrogen of anchovy sauce mixed
with commercial koji during fermentation at 40T



TN%

O L H L i ] H
1 2 3 4 5 6 7 8

week
—o—vyeast 2%
—O—steaming 3hr.
—&— steaming 3hr., gultamase 0.01%
—e— gutolysis 5hr.

Fig. 4. Changes in total nitrogen of anchovy sauce made with
dried yeast extract, steam treatment, and autolysis during
fermentation at 40C
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Fig. 5. Changes in amino nitrogen of anchovy sauce
mixed with glutamase during fermentation

at 40T
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Fig. 6. Changes in amino nitrogen of anchovy sauce mixed
with commercial koji during fermentation at 40T
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Fig. 7. Changes in amino nitrogen of anchovy sauce with dried
'yeast extract, steam treatment, and autolysis during fermentation
at 40C
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Fig. 8. Changes in pH of anchovy sauce mixed with
glutamase during fermentation at 40T
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Fig. 9. Changes in pH of anchovy sauce mixed with
commercial koji during fermentation at 40T
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+ Table 229 Zth. ZAE(JE)E glutamase® 7 A= s
Zheke] mE AT FAE HEAE FRovy Fdkoji HUF e F
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Table 22. Color of anchovy seasonings during fermentation at 40C  for 8 weeks

Treatments Color

L a b 4E

Glutamase 0.00% 360 6.83 22.7 69.1
" Glutamase 0.01% 452 6.23 271 61.3
Glutamase 0.0296 43.1 6.97 %8 632
Glutamase 0.03% 54.2 6.63 318 56.1
Commercial koji 10% 24.2 340 16.9 84,7
Commercial koji 20% 15.8 484 8.7 885
Commercial koji 30% 82 56.3 -45 92.2
Dried yeast extract 2% 28.6 13.0 18.8 749
Staeming at 115C for 30 min 345 31 195 68.3
Steaming at 115TC for 30 min + 340 38 209 693

glutamase 0.0126
Autolysis for 5hr” 75.4 -1.66 304 39.0

1) mixed with chopped anchovy 50% and water 50% , and then autolysis at 40C.
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Fig. 10. Changes in pH of anchovy sauce with dried yeast extract,
steam treatment, and autolysis during fermentation at 40T
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Table 23. Organoleptic quality of anchovy seasonings during fermentation
at 40C for 8 weeks

Sensory characteristics

Treatments
Taste | Flavor Overall accep.
Glutamase 0% 2.2 23 2.3
Glutamase 0.01% 2.3 2.3 2.5
Glutamase 0.02% 2.6 24 2.5
Glutamase 0.03% 26 23 29
Commercial koji 10% 30 35 36
Commercial koji 20% 3.1 2.8 3.0
Commercial koji 30% 33 31 3.1
Dried yeast extract 2% 29 3.2 28
Autolysis Shr" 29 2.7 2.8

1) mixed with chopped anchovy 50% and water 50% , and then autolysis at 40C.



vk v S §U)4e ws

A A dazvigd @53 Fd 2AAF Y koji 10% AL
7 g enz o My sty uIdA fr14ae WsEs zaA)
g A3= Table 249 2tk & 739 "L f7)4ke] AEEHg oY
4717k8) Ao wet tha FUtstd 4 8F FdE &4 134 Hlg
o 9 11% F71% 150189 meg%E JERART. Hl3 R4 §714H% lactic
acid®] FFo] 7PF Eol 87149 57 ~ 62%8 AP theol
acetic acid® 24 ~ 25%E& AA 38U o -Ketoglutaric acideE 4 135

= 67.Tmg%E 1 FEFo] vtoy &4 8F Fol: 2058mg%E 4.4H)
9] F7H8 Y

Table 24. Changes in non-volatile organic acids of anchovy seasoning
with 10% commercial koji during fermentation at 10T
(Unit : mg%)

Fermentation time(weeks)

Non-volatile organic acids

! 2 8

Oxalic acid 222.6 - 2136
Citric acid 303.4 536.8
a -Ketoglutaric acid 67.7 2958
Malic acid 784.6 1154.1
Lactic acid 8343.4 8585.9
Acetic acid 3412.6 3573.7
Pyroglutamic acid 367.7 479.0
Total 13,502.0 15,0189
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Table 25. Changes in nucleotides and their ralated compounds of anchovy
seasoning with 10% commercial koji during fermentation

at 10T
(Unit : mg%)

Nucleotides & their Fermentation time(weeks)

related compounds 1 3
ATP - -
ADP - -
AMP 229 214
IMP 415 59.3
Inosine 114 25
Hypoxanthine 103.0 111.7

of. frelotvlite] Wt
B2 Oy TERENBE 49 koji 1068 A7 A9 4% Aaw
AEAe WEE 2AE AT Table 26% 2 BEEY Fohux

ExZ= Z718te ZFolulwAle Z7] 3466mg %ol 54 8F T 4,398



mg%= 413% F7IStA o &4 8F F9o #8 olul:xAle aspartic acid,
leucine, valine, arginine, threonine, alanine, isoleucine®] o] o} Fg

Feloblmde & & v,

Table 25. Changes in free amino acids of anchovy seasoning with 10%
commercial koji during fermentation at 10T
(Unit : mg%)

Fermentation time(weeks)

Free amino acids

1 8
Alanine 3270 327.0
Arginine 3624 . 3420
Aspartic acid 2832 603.0
Cysteine 45.0 49.2
Glutamic acid 474.0 85.8
Glycine 90.0 169.2
Histidine 289.2 318.0
Isoleucine 2250 325.2
Leucine 370.2 4440
Lysine 188.4 246.6
Methionine 154.2 2220
Phenylalanine nd 216.0
Proline 165.0 2220
Serine 181.2 316.2
Taurine 139.2 139.2
Threonine 195.0 3420
Tyrosine nd 1290
Valine 304.2 402.0
Total 34658 4,898.0

— 79—
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Fig. 11. Changes in total nitrogen of anchovy seasoning with 10%
commercial koji in scle—up test during fermentation at 40T
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Table 26. Physico-chemical properties of powder type anchovy
seasonings with 5% Laminaria

T e M.C Lipid Ex-N Total
(%) (%) %) mitrogen(%6)
A 41 12.7 1.3 9.8
5.0 11.3 1.7 94
C 3.8 12.6 1.6 9.6
D 4.1 13.6 1.3 96
E 32 9.2 0.3 0.9
F 40 14.4 0.4 2.1
D' A : Whole anchovy + chopping + Freeze drying(F.D) + 5% Laminaria
B: " + " + alkaline washing + F.D + 5% Laminaria
C: " + " + steaming(115C, 30 min) + F.D +

5% Laminalia
D : Whole anchovy + steaming(115C, 30 min) + F.D + 5% Laminaria
. Commercial product from company A
F : Commercial product from company B
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Fig. 14. Effect of boiling time on the total nitrogen of anchovy

seasoning extracts
Legands A, B, C, D, E and F are referred to Table 26
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Table 27. Effect of boiling time on the organoleptic characteristics
of anchovy seasoning extracts

Treatments’ Bioling time Flavor Taste Color Overall
accep.

5 16 26 19 2.5

A 10 2.0 2.6 2.8 2.7
15 2.1 2.6 19 2.4

5 3.3 34 3.6 34

B 10 32 34 36 34
15 3.4 34 3.4 3.1

5 3.0 3.1 3.8 3.1

C 10 26 3.0 3.7 29
15 24 3.0 4.1 2.6

5 2.1 1.8 14 2.1

D 10 2.3 19 14 2.3
15 2.2 2.0 1.3 2.1

5 3.0 3.0 25 29

E 10 2.5 3.4 3.6 3.5
15 29 3.2 3.4 3.0

5 2.0 2.7 16 2.3

F 10 2.3 2.7 2.3 25
15 24 3.3 14 2.8

Vreferred to Table 26
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Table 28. Nucleotides & their related compounds of anchovy
seasonings and their extracts(10 min)
(Unit : mg%)

Nucleotides & their Alkaline washed Commercial products
related compounds product(B) E F
Powder Extract Powder Extract Powder Extract

ATP - - 3.8 - - -
ADP 3.9 - 4.8 41 40.1 -
AMP - - 95.4 10.7 1611 15.0
IMP ' 143.6 31.8 581.6 657 8977 6715
Inosine 321.7 144 76.7 155 84.3 109
Hypoxanthine 254.3 36.3 95.7 102 2938 116

Legands B, E and F are referred to Table 26
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Jeugon 7 22 B0 dRE AAEd ustd Eg.
WA ERET Y 10879 A5F 2229 Fohinat 2AL 2A}

3 A3 += Table 299 7r}

Table 29. Free amino acids alkaline water washed anchovy seasonings
and their extracts(10 min)
(Unit : mg%)

FFA Alkaline washed Commercial products
product(B) E F

Alanine 542.0 50.4 313 nd 294 nd
Arginine 592.0 14.3 473 nd 21.8 nd
Aspartic acid 465.0 40.0 46.1 nd 6.3 nd
Cysteine nd nd 5.0 nd 50 nd
Glutamic acid 625.0 50.4 64.9 nd 239 nd
Glycine 162.0 16.0 100 nd 10.1 nd
Histidine 512.0 130.0 58.7 nd 69.2 nd
Isoleucine 312.0 325 6.0 nd 6.0 nd
Leucine 87.0 50.6 109 nd 12.1 nd
Lysine 251.0 50.1 34.2 nd 36.3 nd
Methionine 42.0 325 54 nd 2.8 nd
Phenylalanine nd 50.3 10.0 nd 12.1 nd
Proline 2720 325 16.2 nd 15.2 nd
Serine 335.0 235 8.5 nd 84 nd
Taurine 480.0 425 62.8 30.0 66.3 325
Threonine 4370 335 9.9 nd 9.2 nd
Tyrosine nd 25.1 6.1 nd 8.0 nd
Valine 487.0 50.0 11.1 nd 11.8 nd
Total 5,601.0 724.2 444.4 30.0 3539 325

Ligands B, E and F are referred to Table 26
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Table 30. Proximate analysis of anchovy fermented anchovy
seasoning with 10% commercial koji

Chemical properties

.. Incubation
Koji time(hr) Lipid Protein NH-N Ex-N
(%) (%) (mg2s) (mg2)
Hakyung 12 16.7 59.5 9404 1840.0
Chungmu 12 18.0 59.2 966.1 1750.0
24 19.0 59.2 1,375.0 1960.0
36 18.0 61.7 1,7209 1730.0
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Table 31. Effect of boiling time on the Ex-N and organoleptic
characteristics of extract of anchovy seasonings with 10%
chungmu koji

Incubation Boiling  Ex-N Organoleptic characteristics

time(hr) time(min) (mg%) Flavor  Taste Color Overall
accep.

12 5 130.3 24 2.8 2.6 2.5
10 161.7 3.2 3.3 3.4 3.0

15 1740 3.3 3.6 4.0 34

24 5 154.8 26 2.8 2.8 2.8
10 222.0 34 3.6 42 3.6

15 198.3 3.3 3.6 43 34

36 5 216.7 2.8 2.9 43 3.3
10 298.4 3.2 3.2 4.1 34

15 261.0 3.3 2.5 3.3 3.2

dFoz ¢z F hypoxanthine® FHE 3684mg%=E E Ut ol LE4
o]3te] o fo] N&FHoE EIHBEA A A ARHUY. W, 1
ZZde HAAFHAEFL EIdy wFIsIRE ADP, IMP, inosine,
hypoxanthine®] A& ow v AXu8Y FEF Y9 FF FAS
FES JEA

ZTkoji 10%E E3ate] 40TolA 2443 vl gd ohg dAwRE 5%

g #AUete A% 253y EgxrE @ O 599 foluxit 24
S 4% A= Table 333 2t}
2Eadzug e fgolueite leucineo] 692 mg%E 7 =& TFHS
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Table 32. Nucleotides and their related compounds of fermented
anchovy seasoning with 10% Chungmu koji and its

extract(10min)
(Unit : mg%)

Nucleotides & their Fenrented arnchovy seasoning Extract(10 min)

related compounds (1026 drungrmu koji)
ATP - -
ADP 19.3 12.6
AMP - =
IMP 1195 22.8
Inosine 474 5.6
Hypoxanthine 368.4 456

t}. 19] alanine, valine, arginine, cysteine, taurine®] 3&Fo] o} o] A
B0l F& fEHot A E & F ANTh FFHF 4L 6570me%
Z udEy EEXvEd 83ty 124 EgdE d o wad 93td
gotr| =4t Aol FZHY WEQA Aoz ARHUY FH, FEE9
FElotrl et FEe 826mg%E AUAA wol 25L& =Y F Ue A

FFH] e 2o AxEglE A7 27 HA



Table 33. Free amino acid composition of fermented anchovy
seasoning with 10% Chungmu koji and its extract(10 min)
(Unit : mg%)

Free amino acids Fm@fﬁgfm Extract( 10 min)
Alanine 572.0 6.9
Arginine 487.0 10.3
Aspartic acid 260.0 24
Cysteine 452.0 7.3
Glutamic acid 637.0 6.3
Glycine 10.0 16
Histidine 602.0 12.5
Isoleucine 337.0 3.6
Leucine 692.0 7.0
Lysine 279.0 5.1
Methionine 287.0 39
Phenylalanine 340.0 6.0
Proline nd nd
Serine 75.0 0.8
Taurine 447.0 4.0
Threonine 230.0 2.0
Tyrosine 265.0 nd
Valine 515.0 29
Total 6,569.6 82.6
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Fig. 16. Schematic diagram for production of instant frozen food
using anchovy
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Table 34. Proximate analysis of instant frozen food using anchovy

Products’ M.C Lipid Protein Ash Ca
(%) (%) (%) (%) (mg26)
A 51.8 4.6 16.3 53 1,430
B 47.6 9.6 19.1 54 1,670
C 445 8.9 20.7 3.8 420
CP1I 55.1 209 12.1 2.1 190
CpPI 49.7 8.6 13.3 2.2 290

* A ! washed anchoy, B ‘non-washed anchovy, C : freeze dried
anchovy powder, C.P I : Commercial product I, CP I : Commercial
product II

3 e 22 AAY AFLE € F Al NAEH FAAE



32 @S AXNE AFS3E S b oA B e ALk
A FFHIHEES 180T HE&HoA 4727 fF9NEstd Be3
F2& A% ZAE Table 359 2t}

Table 35. Organoleptic quality of instant frozen food using anchovy

Products” Flavor Taste Overall accep.
A 2.6 3.0 2.9
B 34 3.0 29
C 2.9 3.1 3.1

“Legands A, B and C are referred to Table 34
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Table 36. Proximate analysis of instant frozen foods mixed with

anchovy, squid and allaska pollack meat

M.C Protein Lipid Ash Ca Color
%) ) (%) (%) (mg¥%) L a b <E

381 168 9.2 42 4931 335 07 102 564
40.2 187 9.9 43 4247 362 13 105 538

A

B

C 344 207 9.4 42 2985 397 03 116 506
D 355 203 101 43 4205 358 0.7 101 541
E

379 198 89 38 2912 370 04 100 529

Y A : Anchovy 65%
B : Anchovy 48% + Squid 16%
C @ Anchovy 32% + Squid 32%
D ! Anchovy 48% + Alaska pollack 16%
E ! Anchovy 32% + Alaska pollack 32%

2 Fo] 2Aol9l FHESE AU EZ EFFA AXTT YFHE
#5553 7125 & ZAE 23+ Table 378 2tk

Table 37. Organoleptic characteristics of instant frozen foods
mixed with anchovy, squid and alaska pollack

Product” Flavor Taste Shape Overall accep.
A 2.8 2.7 2.8 2.5
B 3.2 3.2 2.4 3.3
C 3.7 4.0 3.8 3.7
D 2.9 2.8 2.2 2.5
E 3.0 2.6 2.0 2.5

D Ligands A, B, C, D and E are referred to Table 36
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Fig. Al. Dried products with anchovy meat

Fig. A2. Fried and expanded product with anchovy meat
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Fig. A4. Boiled

seasoned anchovy product
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