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Comparisons in Food Quality of Anchovy Snacks and
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For the effective utilization of anchovy as a food source, this work was undertaken the com-
parison in food quality of anchovy snacks and its changes during storage at room temperature
(241 47). Chopped anchovy was mixed with soft flour(340.0%, w/w), corn starch(10.0%,
w/w), sodium chloride(2.5%, w/w), monosodium glutamate(0.1%, w/w), sodium bicarbonate
(25%, w/w), water(56%, w/w), onion powder(0.3%, w/w), garlic powder(0.3%, w/w), red
pepper powder(0.3%, w/w) and sodium erythorbate(0.2%, w/w). The mixture were rolled,
aged, cutted, dried and finally parched or deep-fried at 190% 10C. The anchovy snacks were
packed in the casted polypropylene film bag (16cm X 14cm). The changes in moisture contents,
water activity, pH, volatile basic nitrogen, contents of amino acid and color values of products
were negligible during storage. The results of TBA value and peroxide value showed that lipid
oxidation can be retarded by adding antioxidant and spices. Judging from contents of amino
acid and mineral, the products were more nutritive than the sold shrimp snack on the market.
From the results of sensory evaluation and chemical experiments, the product prepared with
sodium erythorbate could be preserved in good quality during storage of 120 days.

& &R

EKEE 22(2), 49~58, 1989

& FRAAe FAE U&3A KEREY -

VL HRPH L2 HRLET & AT N2 BEH

e A% AEEA, 9 E A Bl 78
<l BREE B ¥ RRE gEsty] fstd

I wlgdx Fo= Ll ARG fov) E
BN ko2 3ty My wal "ol (BEH,
1984), —#e fktel MIFERE FAA=ED e
Eigoltt o8& HXE o HRPyLE FIFS
71 9% 48 HE=A F 5(1984a: 1988)2 v}
EYX] WRFSZ i FERIATZ AR
ol #E BRE AFET w gich

*BENr R B i SR

BFHAE GMESR, ER ME 5 BKRE
BFIESH7] 913l sodium erythorbate® FEHnstsl.L
o, B% HATAFE £3H3 2 J1EHATY 2o
g gty EX2ug Este BR(4140) B
oA A AR REHE 2 HREEM
oi3te] et A

*National Fisheries Technical Training Centre, Pusan 606-032, Korea



FER - 2K - REH - AHE - ZAK - HEE - #EN

HE L ik

HME: R A& YN, Engraulis japonica(B8
£ 7.1~76om, BEE 25~28g), © 19874 7 A
FmEd A wEE A& T4 EHAG 2
g1 HA¢ 71§ HK B (pam o) E EH3
At

x| ALKl Sk A B BRY AR 9
sorbitol(4.0%, v/w) B EZANA 7}t £k
TR EAREE02%, wwS Hmste, HEEm
BAZ oS BREE S BEStd o71d Table
13 Ze BRe s Bk FAURE Hinst
A&, BED L &3 ERANA 3323 Buk
A7 o 9 FAZ A 1k Bk BREKE
9 2%k BRAA KIFEES 10% AEE P2
o BRIENN 2383 =& 71§82 190x10
O3ty ax2de gEs . RSt BRd
AR BERE BRAT BIEETS BN &%
718503y B3 #HAS BRSO, BIRE
E g %, RRE FEEY] A5t FEHE
Lt BERIRCAA ZI5HAT Has #8aH
(D), 28913 WES BREM), SIFkE) FH
& B % Rl BRESIES Sk HURRMLA
24 sodium erythorbate® NS oH&, £2FHA
she] RGBT BES HRWE FAT. o9
Y £ HREST EINIdAEEF v (casted

Table 1. Recipes for the anchovy snacks
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(%)
) Products
Seasoning
C D B A
Chopped frozen anchovy 100.0 100.0 1000 100.0
Soft flour 340.0 340.0 340.0 340.0
Corn starch 10.0 10.0 10.0 10.0
Salt(sodium chloride) 25 25 25 25
Sugar 10 1.0 10 1.0
Monosodium glutamate 0.1 0.1 0.1 0.1
Sodium bicarbonate 25 25 2.5 25
Onion powder 0.3 03 03
Garlic powder 0.3 0.3 0.3
Ginger powder 0.3 0.3 0.3
Sodium erythorbate 03
Water 5.6 56 5.6 5.6

C: deep-fried product unseasoned with spices
D: deep-fried product seasoned with spices
B: parched product seasoned with spices

A: parched product added with spices and antioxidant
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Raw anchovy
{
Chopping
{
Mixing with sorbitol(4.0%)
and polyphosphate(0.2% )

1
Contact freezing
{
Steam mixing with basic additives
Soft flour 340.0%
Corn starch 10.0%
Salt(sodium chloride) 25%
Sugar 1.0%
Monosodium glutamate 0.1%
Sodium bicarbonate 25%
Water 56%

|
v

Steam mixing with spices

Onion powder 03%

Garlic powder 03%

Red pepper powder 0.3%
{

Steam mixing with antioxidant
(Sodium erythorbate 0.2%)

l '
Rolling Rolling Rolling
i i {
Cooling Cooling Cooling
{ : i {
Winding Winding Winding
{ i 1

Aging Aging Aging
{ { {
Cutting Cutting Cutting
4 { {
Ist drying 1st drying 1st drying
{ 4 \
Standing Standing Standing
{ \’ v
2nd drying 2nd' drying 2nd drying
{ \ 1 {
Frying Frying Parching Parching
¥ i { ¥
Packing Packing Packing Packing
{ { \ \

Fig. 1. Flow sheet for the processing of anchovy snacks
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Table 2. Proximate composition, salinity, volatile basic nitrogen(VBN)} and pH of anchovy snacks

(%)
Products*
Raw anchovy
C D B A
Moisture 734 6.2 5.9 6.8 6.5
Crude protein 15.1 85 8.1 8.6 8.7
Crude lipid 6.3 342 335 271 28.1
Crude ash 48 3.7 33 5.6 51
Carbohydrate 04 474 49.2 519 51.6
Salinity 0.2 2.9 2.6 4.7 42
VBN (mg/100g) 20.6 6.8 69 75 71
pH 6.18 7.30 7.07 7.15 7.26

Legends(C, D, B, A) are the same as shown in Table 1
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Table 3. Chemical properties and fatty acid composi-
tion of fresh palm oil and palm oil after fry-

ing
Fresh. palm Pa;;tne:ﬂ
oil frying
L 534 479
. a 6.5 85
Color index b 66 195
AE 40.6 46.3
Peff:;gfkg)al“e 45 169
(Tg.A D‘.,aallltleSBInm) 0.03 0.12
12:0 0.2 04
14:0 09 13
15:0 trace trace
16:0 330 349
18:0 34 4.3
20:0 0.6 05
Fatty acid Saturated 38.1 414
composition 16:1 0.2 0.3
(Area %) 18:1 436 4.7
201 14 0.6
Monoenes 45.2 45.6
18:2 155 121
18:3 09 0.7
20:2 03 0.2
Polyenes 16.7 13.0

Frying temperature: 190+ 10T

Table 4. Calcium and iron contents of anchovy

snacks
(mg/100g)
Products Iron(Fe) Calcium(Ca)
Reference® 24 45.6
CH 4.6 90.4
D 4.0 123.7
B 4.2 1119
A 3.7 1185

* The sold shrimp snack on the market
** Legends(C, D, B, A) are the same as shown
in Table 1

el % (24mg 100g) 2 B (456mg.100g9) 9
groe gd gX2d8RA) Bt
e AtSEe Bk 120 94 10,375.5mg 100s2 2

53

mELE 2 FEETEt

BT 10,782.8mg,100g0] H13le] A9l &L
71 fiRed, filR SR BEgRelP = dEE
<l 9,831.2mg./100g°] Y8t %4 TRt FHE&
o HA2WHE RF B2 €& Fmolvl=
A0 2= glutamic acid, arginine, histidine 522
BRS AR, ke FERH&ST arginine,
glutamic acid, histidine®] #&%& 13.1%, 127% 2
106% <9 ¥steg G AHBFE £& 118%,
234% ¥ 85% 2 %4 ERI AN olghe &
WHAHET el B8 BRovixdozs
glutamic acid(27.1%), arginine(15.7% ), proline(6.2
%) 502 AR HErEle B o S50
Be oln|inite] T £ R JI¥o M
BiE SAsME. ol SETES wnd &
o] Ur129| ggela} YA}, 123 FX2Y
BEe &9 HRoIR| A lysine®] 585.3mg/”
100g(5.6%) 2 MRS AHR] lysineAEQ 3183
mg/100g(32%) Bt} Bol A& FROE e &
gt AR ENA EX2GHRE YA e
Re BREpmosE ot de dolgdtn 47
2ot =3 B 12098 BEX2JHG] FABIKR
olu| xRS 3,315.0mg 100g2 2 HIRZ ARG
o} fpigol ol Sl 2,9480mg 100gE Tt B
G GHo] B HEo =0 2 ME leucineT
lysineol Rtk ol4e] mHE 9 TAolvx2g
Foz v|Rol B o P2 BHNS B
o] & Y A£HTHI B F Uk

X AT FPRhel RESME: Table 17 2
L Eehks dX2ve HES # BEEH2Y
Fojvd FiEstS, HiRd fFEiste FI R
o] BESMLE BEIFR

Table 6 o) WERD ulg} o] @X 2 o] HUEH
# KoERY KHEES % 59~68%, 024~
026°1ew FrEik A9 B4Lrl gt FH
(1918)= EEMHE AHEER JdE BHEBELS
KIERE BN oeng ARY kHeED K
Eiko) BES 39, ko] MY FEE KSE
& BT AH AAXE SR BEEEe o8
o Kol RES FHRel dou RE HES
v o #H4E8HTE Rockland 5(1980)2 K47E
ol 03~04 ©|3t8] FPAMNE WEHBENSZ
€ KE BFEe Bt R HESA
o X ERER 2299 KHERC KER
030 FZoln2 HAHBEHSE Y RERL AE
A= e KoEE HHEY B2 fE
Be kel HATRA A Wx2del Zmel
A3Fe] fgHBol 3& Ao HAHY, BREE



FEX - 2% - KEW - AEME - AR - KEE - HER

Table 5. Changes in amino acid contents of raw anchovy and anchovy snack during storage at 24+ 4¢

(mg./100g)
. . Product (A)*
Amino acids Raw anchovy Reference**
0 day 120 days
Lysine 1419.8( 7.4)**+ 5722( 5.2) 585.3( 5.6) 318.3( 3.2)
Histidine 2035.3(10.6) 920.1( 8.5) 875.4( 8.4) 541.7( 5.5)
Arginine 2507.9(13.1) 1278.2(11.8) 1043.6(10.1) 1539.7(15.7)
Aspartic acid 1681.3( 8.8) 692.2( 6.4) 773.5( 7.5) 452.5( 4.6)
Threonine, 730.6( 3.8 298.7( 2.8) 291.7( 2.8) 231.2( 2.4)
Serine 741.9( 3.9) 494.5( 4.6) 402.5( 3.9) 346.3( 3.5)
Glutamic acid 2428.9(12.7) 2531.7(23.4) 2330.1(22.9) 2676.3(27.1)
Proline 722.2( 3.8) 797.2( 74) 763.5( 7.4) 606.6( 6.2)
Glycine 984.7( 5.1) 450.8( 4.2) 385.6( 3.7) 447.1( 4.5)
Alanine 1073.0( 5.6) 409.6( 3.8) 481.3( 4.6) 273.0( 2.8)
Valine 744.2( 3.9) 406.3( 3.8) 431.6( 4.2) 409.8( 4.2)
Methionine 621.3( 3.2) 397.7( 3.7) 401.5( 3.9) 320.5( 3.3)
Isoleucine 770.8( 4.0) 3424( 3.2) 398.6( 3.8) 392.9( 4.0)
Leucine 1331.8( 6.9) 691.3( 6.4) 627.9( 6.1) 539.6( 5.5)
Tyrosine 378.3( 2.0) 105.4( 1.0) 142.1( 1.0) 214.9( 2.2)
Phenylalanine 997.8( 5.2) 4149( 3.8) 436.3( 4.2) 520.8( 5.3)
Total 19169.8(100) 10788.2(100) 10375.5(100) 9831.2(100)

*®

** The sold shrimp snack on the market
*** % to total amino acid contents

Legends(C, D, B, A) are the same as shown in Table 1

Table 6. Changes in moisture content and water activity of anchovy snacks during storage at 241 4%

Moisture content (%)

Water activity

Storage days

C* D B A C D B A
0 6.2 59 6.8 6.5 0.25 0.24 0.26 0.26
30 6.8 6.5 6.7 6.9 0.26 0.26 0.26 0.26
60 6.9 6.7 7.1 79 0.26 0.26 0.27 0.27
90 7.5 6.9 7.3 72 0.28 0.27 0.30 0.30
120 7.3 7.7 7.8 7.5 0.29 0.30 0.31 0.32

*Legends(C, D, B, A) are the same as shown in Table 1
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Fig. 2. Changes in TBA(thiobarbituric acid) value of
anchovy snacks during storage 24t 4¢
C(@). D((J), B(M), A(O) are the same as

shown in Table 1.
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. 3. Changes in peroxide value of anchovy snacks
during storage 24+ 4T
C(@), D(O), B(M). A(O)} are the same as
shown in Table 1.

Table 7. Changes in pH and VBN(volatile basic nitrogen) of anchovy snacks during storage at 241 4C

pH VBN(ng.”100g)
Storage days

c* D B A C D B A
0 7.30 7.07 7.15 7.26 6.8 6.9 7.5 7.1
30 7.14 6.99 7.02 7.20 7.3 72 79 7.3
60 7.06 6.86 6.92 7.16 8.1 7.9 84 8.1
90 6.98 6.82 6.97 7.16 80 7.6 8.5 7.9
120 6.84 6.75 6.85 7.02 7.8 8.1 84 8.2

*Legends(C, D, B, A) are the same as shown in Table 1
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Table 8. Changes in fatty acid compositions of anchovy snacks during storage at 24+ 4C

(area %)
Storage days

Fatty acids Raw anchovy

c* D B A C D B A
12:0 0.1 0.2 0.2 0.2 0.2 04 04 04 0.3
14:0 44 14 20 13 14 22 2.1 21 2.1
15:0 0.8 trace trace  trace trace 02 0.2 01 0.1
16:0 235 35.6 349 349 326 354 36.0 359 339
17:0 1.0 0.2 01 0.2 02 02 0.2 0.2 0.2
18:0 3.2 4.3 44 3.7 38 4.7 39 44 5.0
20:0 0.7 0.5 04 04 0.3 0.3 0.3 04 02
22.0 0.3 - - - - - - - -
Saturated 340 422 420 40.7 385 434 43.1 435 418
16:1 9.1 0.1 0.2 0.1 0.1 0.3 0.2 0.2 0.3
18:1 145 445 433 439 459 43 43.0 418 434
2011 2.3 04 0.5 0.7 0.8 038 0.7 1.0 04
Monoenes 25.9 45.0 44.0 44.7 46.8 454 43.9 43.0 41
18:2 12 11.7 131 133 134 104 121 12.7 13.2
18:.3 2.0 0.7 0.6 0.7 0.5 0.6 0.7 0.6 0.6
20:.2 trace 01 0.1 0.3 04 01 0.1 01 01
20:4 2.2 - - - - - - - -
20:5 15.0 02 0.1 0.2 0.3 0.1 01 0.1 0.2
222 04 - .- - - - - - -
224 0.5 - - - - - - - -
2205 16 - - - - - - - -
226 17.2 0.1 0.1 0.1 0.1 trace  trace  trace trace
Polyenes 40.1 12.8 14.0 14.6 14.7. 11.2 13.0 135 14.1

* Legends(C, D, B, A) are the same as shown in Table 1
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Table 9. Changes in color values of anchovy snacks
during storage at 24t 4%C

Storage Products®
days c D B A
L 443 45.1 39.6 420
0 a 9.2 9.1 10.1 9.8
b 194 19.9 16.2 164
AR 577 576 59.0 545
L 429 442 38.0 412
30 a 10.8 10.6 104 10.0
b 20.1 20.6 17.0 17.0
AE 58.9 58.1 60.5 55.0
L 420 426 37.2 408
60 a 113 110 10.7 10.9
b 20.7 210 17.3 171
AE 59.2 58.8 61.1 55.6
L 413 420 36.7 40.0
9 a 11.8 12.5 112 10.6
b 20.8 213 176 18.6
AE 599 59.2 62.1 553
389 39.7 359 40.1
120 a 122 12.8 11.7 114
b 21.0 21.6 187 18.9
AE 60.7 59.9 63.2 55.9

*Legends(C, D, B, A) are the same as shown in
Table 1
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Table 10. Results of sensory evaluation of anchovy snacks during storage at 24+ 4C

Items of Products**
Storage days sensory Reference*
evaluation C D B A
Taste 4.0%*>
Texture 42
Odor 41
Color 39
Overall acceptance 41
Taste 2.3 32 3.0 3.0
Texture 32 34 40 39
0 Odor 3.0 3.2 41 43
Color 4.0 41 35 37
Overall acceptance 3.1 34 3.6 3.7
Taste 23 31 30 31
Texture 29 3.0 39 39
30 Odor 2.8 30 41 42
Color 3.7 3.9 33 3.7
Overall acceptance 2.9 33 35 37
Taste 23 29 29 29
Texture 2.6 2.8 37 37
60 Odor 2.7 - 28 3.8 40
Color 3.3 34 30 3.6
Overall acceptance 2.7 3.0 34 36
Taste 2.0 2.7 29 238
Texture 2.2 2.5 33 35
90 Odor 2.2 24 33 36
Color 2.9 3.0 2.8 35
Overall acceptance 23 2.6 3.0 34
Taste 18 2.3 2.6 27
Texture 2.0 2.6 30 31
120 Odor 18 2.0 2.7 34
Color ' 25 2.7 25 32
Overall acceptance 2.0 2.4 2.7 3.1

* The sold shrimp snack on the market
** Legends(C, D, B, A) are the same as shown in Table 1
*** 5 Scales: 5; very good, 3; acceptable, 1; very poor
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