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For the purpose of obtaining basic data which can be applied to evaluate the quality of the retortable
pouch and tin-plated canned product, the canned sardine and the retort pouched sardine were prepared
and compared in terms of thermal sterilization times required and product quality during storage.

Retort pouched sardine required 20% less thermal sterilization time than the canned sardine. Volatile
basic nitrogen (VBN) and amino nitrogen (NH,-N) contents in both canned and retort pouched sardine
showed little difference during processing and storage. During storage, peroxide value (POV) and thi-
obarbituric acid (TBA) value of the canned sardine had a slightly higher value compared to the retort
pouched sardine, but acid value (AV) revealed little difference between both canned and retort pouched
sardine. Trimethylamine (TMA) content of the both canned and retort pouched sardine showed little
difference during processing and storage. The inosinic acid (IMP) content in canned and retort pouched
sardine was 8.39~9.80 umole/g range, and had no significant change during processing and storage.
The retort ponched sardine revealed a smaller reduction in polyenoic acid than the canned sardine
during processing and storage. Among the TPA (texture profile analysis) parameters, hardness main-
tained a slightly higher value in the retort pouched sardine than in the canned sardine. Color values show-
ed that the retort pouched sardine was generally lighter than the canned sardine. In sensory eva-
luation, the retort pouched sardine was scored slightly higher, in most cases, for color, flavor,
texture, taste and overall acceptance than the canned sardine. It was concluded from the results
that the retort pouched sardine was at least equal to the canned sardine in product quality.
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Table 2. Proximate composition of sardine

( g/100g )
Moisture Crude protein Crude lipid Crude ash
Raw 65.9 17.3 14.4 1.9
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Fig. 1. Changes in VBN content of products during
processing and storage.
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Fig. 2. Changes in amino nitrogen content of pro-
ducts during processing and storage.

Table 3. Changes in viable cell counts of products during processing and storage

Storage time (day)

Product 0 30 60 90 120
c N* N N N N
P N N N N N

C : canned sardine
P : retort pouched sardine
* : negative
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Fig. 3. Changes in acid value of products during
processing and storage.
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Fig. 4. Changes in peroxide value of products dur-
ing processing and storage.
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Fig. 5. Changes in TBA value of products during

processing and storage.

N
e W
~
J M
K .
B

R}

T

Y9 Az g A4S Ag, 3435z 9 TBA 39
w3l 7 Fg.3, Fig.4 9 Fig.5¢] Jebilgreh
AL Ax 2 ARLF A48 Frlstgdn AE7Y
sl A8 gtk Taguchizwms 328 135
A52YY A4 A%F AL A% Fhudn
et Yok o2 vl el Mo} BAG Hale o
T ey 529 2 dE2EdAAEY Az
€ B8 AAFAE A4y sFEsl st A48 Qe
drte 2AE 25 4 gtk FasiEze A2 o
A 0LARR Fstg ey 2 F past: A
ol FEPAFe] S EZag A F  ul3
S T2 #E vebigeh TBAZES $4 % 0.35
oA 0.557+7) A3 Folsld e Az AR
E2EgPAAETL 0.4]1, FZYUATL 0.38 5 FtA
stgdeh ARFlE F AL 2F A8 Svteiy
I 609 HY HEZERSAAE v E2YAE
o] B4 & & vehiglch A 24 TBA ol w
o] 4q AL T LIYAFHAFF v oaluky
A5} malonaldehyde 9] A} 3 u}-L1819 w1 malon-
aldehyde <}l 8] dfaf o) Folet AR AAF
5 AE BT FAFERE A 0 dA A=, TBA
FE A AN E T 234 g AL AF
Well AL g A+ =E ATAZ4A TMAO
(trimethylamine oxide)e] o -Ra]= ols] PA= AL
42 o -Fole} YA, FEYAFo] HE2ES)
$AAZRT bt 2L FE Ve A EF2dA
WY AEALTO] A EZESSR] AFELL gt
71 dEeln FZYEA AA A vg Hohl: 4
Aol A9 AT A7 AEY AR o
A=A h

TMA(trimethylamine)e| #H5}: Joje] £z =}

— 190 —



Aol 29 ¥

dEZ e} 9AAEY Az 2 445 TMAWI:
Table 4 ¢} zte}. TMA @2 Zx1 & 0.7mg/100 g
A 1.9mg/100 g 22 Frlslgm Az A% Ao
3 Fobeled E2YAEL5.3mg/100g, HEZES)
$AAEFL 5.0mg/100 go|glvh. AAZe TMA T
FE T AFE T A sl gl Az A%
TMA 7} Ak S71e AL Az nL3otstde
w2 TMAO(trimethylamine oxide)®] o 23] u]-Zo]
=t A 7b o 2

HADJHEYO HE o F AF ATP Y Rsd]
wel S50 o Fo YR Fagt 4TL 3l
< IMP2 o] Fek2 Fo] Aol 52Ys} dEzE
FAAEY A2 2 ARE dA4RD 22 w3
EA% A5be Table 59 e}l IMP 4 -@abg
AE TF 8.39~9.80 umole/g o) W e Az
A% TR AERRY Aot ) W %%“’1-
E 7 g9 AFE FE AY o @] A=
e A ok 4 g9tk ATP S} ADP = A= =%
7H4% A AMP & $olste Aol AaE
ATP, ADP, AMP, inosine 3! hypoxanthine &] -gF
2 IMP 8} vhal7bA 2 A9 wElslA gz AE3)
A3pel = glodwh

1

_>L —ln it

# E2 E o423

AEN 4 vz 5

AAEY EYA ALY WIE Table 60 byl
o Q2R e AT e EeldAbe] 43.4%

E3hale] 32.7% & ExclAale] 23.9% 24 EHd
Abel b4 wstvh FLTAA AL Cie:0(20.1%),
Cig:1(12.6 %), Co2:6(11.9%), Cu:5(10.6%) o Coprs
8.7%)015i % AE AAFdlE F A
2 Felqlate] ok A4 dd AL Ha
ST ZmalAbe A WEst ggs o
A2 dEEd9AAFucr; E2go] A7 Aok
H AR 2 HE : Instron texturometer 24] A o]

]z n_l

i

i F

529 R dEREsAAEY Az % ARE
o d25FelE Z4% AsE Table 70 vhehi gl
ot Az A3 Az (hardness), toughness 2 w4

(elasticity)-2- eF7t F7}5h9] o &4 E (cohesiveness)
< A Wast g9k AsE dEREsoAE
°] SEHAFTLr} b4k E3A| 4k toughness, BHA)
% $AEe geldE AERY ol A9 gl
ol 3t 4 57 TPA(texture profile analysis) para-
meter = 435 A4 d3s} =

Mzo| #8: AAAAA A Fole FE2UH o
EEES$AAEY Az ¢ AFF LEE), al®
A=) 2 b =)FE &2 % A5 Table 85}

Rustzygol #sh: Jojel 52Yst AE2Eshs  oh Lte dEdoeld He 24 £ 2woq =
Table 4. Changes in TMA content of products during processing and storage
( mg/100 g )
Storage time (day)
Raw Precooked 0 30 60 90 120
C P C P C P C P (o P
0.7 1.9 5.3 5.0 5.7 5.5 5.5 5.2 5.7 5.6 6.1 5.6

C : canned sardine
P : retort pouched sardine

Table 5. Changes in nucleotides and their related compounds of products during processing

and storage

i (_wmole/g )
Nucleotide Storage time (day)
and the 0 30 60 90 120
iﬁﬁﬂnd Raw Precooked b C P c P c P c "
ATP 0.15 0.05 0.01 0.02 0.01 0.02 tr 0.01 0.01 0.01 tr tr
ADP 0.32 0.40 0.20 0.21 0.19 0.18 0.20 0.16 0.17 0.19 0.18 0.20
AMP 0.33 0.58 0.88 0.90 0.85 0.90 0.89 0.88 0.87 0.90 0.89 0.89
IMP 9.48 9.63 9.24 9.80 8.85 8.39 9.53 9.91 9.59 9.19 8.92 8.99
Inosine 2.25 2.79 3.06 3.11 3.08 3.28 3.23 3.12 3.17 3.32 3.16 3.28
Hypoxanthine 4.95 5.44 5.42 5.42 4.23 4.46 5.51 4.27 4.02 5.29 4.92 4.34

C : canned sardine
P : retort pouched sardine
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Table 6. Changes in fatty acid composition of products during processing and storage

(area % )
Storage time (day)

Fatty acid Raw Precooked 0 30 60 90 120
C P C P C P C P C P
12:0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14:0 6.7 6.4 6.5 6.4 6.2 6.4 6.8 6.1 6.0 6.2 6.7 6.9
15:0 1.0 1.0 1.1 1.1 1.2 1.1 1.0 1.1 1.1 1.0 1.0 1.2
16:0 20.1 21.3 22.1 22.2 23.0 22.3 23.4 22.5 23.0 22.2 23.5 22.4
18:0 3.6 3.6 3.8 3.7 3.7 3.7 4.3 4.2 4.2 4.3 4.5 3.7
20:0 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.7 0.5
22:0 0.7 0.6 0.7 0.7 0.6 0.7 0.6 0.6 0.6 0.7 0.8 1.0
Saturates 32.7 33.5 34.9 34.7 35.3 34.8 36.7 35.1 35.5 35.0 37.3 35.8
16:1 7.7 7.6 7.4 7.4 8.3 7.3 7.8 7.6 7.5 7.3 7.0 7.3
17:1 1.2 1.3 1.2 1.2 1.4 1.1 1.1 1.2 1.1 1.1 1.0 1.0
18:1 12.6 12.8 13.1 12.6 12.3 13.1 12.9 13.0 13.3 13.4 12.9 13.0
20:1 2.4 2.4 2.2 2.2 2.8 2.6 2.1 2.2 2.1 2.5 3.5 3.5
Monoenes 23.9 24.1 23.9 23.4 24.8 24.1 23.9 24.0 24.0 24.3 24.4 24.8
18:2 2.4 2.4 2.4 2.3 2.2 24 2.2 2.6 2.4 2.5 2.9 &1
18:3 6.1 6.1 6.3 56 56 4.8 4.8 4.9 53 6.2 4.2 5.5
18:4 0.2 0.2 0.3 0.5 0.2 0.2 0.4 0.1 0.1 0.2 0.5 0.3
20:4 8.7 8.9 7.2 7.8 6.7 6.6 5.8 7.2 7.5 7.3 6.2 6.9
20:5 10.6 9.9 9.9 10.0 10.3 11.2 9.4 10.4 9.3 9.0 9.5 9.2
22:2 1.3 1.3 1.5 1.8 1.0 1.7 1.8 1.5 1.5 1.5 1.4 0.9
22:4 0.4 0.4 0.5 0.6 0.3 0.5 0.5 0.4 0.4 0.4 0.5 0.4
22:5 1.8 1.7 1.7 2.0 1.6 1.8 1.7 1.8 1.8 1.7 2.0 2.1
22:6 11.9 11.5 11.4 11.3 12.0 11.9 12.8 12.0 12.2 11.9 11.1 11.0
Polyenes 43.4 42.4 41.2 41.9 39.9 41.1 39.4 40.9 40.5 40.7 38.3 39.4

C: canned sardine
P: retort pouched sardine

Table 7. Changes in TPA parameters of products during processing and storage

Storage time (day)

TPA
parameter Precooked 0 30 60 Ll 120

C P C P C P C P C P
Hardness (kg) 8.9 9.2 9.6 9.2 9.7 9.0 9.5 9.3 9.7 9.1 9.5
Toughness (em?) 1.28 1.50 1.48 1.49 1.50 1.52 1.50 1.51 1.52 1.51 1.50
Elasticity 0.26 0.49 0.51 0.47 0.48 6.52 0.50 0.50 0.47 0.51 0.50
Cohesiveness 0.49 0.45 0.47 0.48 0.50 0.50 0.50 0.46 0.48 0.49 0.46

C: canned sardine
P: retort pouched sardine

Table 8. Changes in color values of products during processing and storage

Storage time (day)

Color value Raw Precooked 0 30 60 90 120
C P C P C P C P C P
L 26.4 59.4 49.6 51.2 49.1 52.8 49.5 51.9 49.0 52.0 49.1 52.5
a 5.2 1.5 2.0 2.0 2.0 2.1 2.2 2.1 2.0 2.0 1.9 2.0
b 1.9 9.2 11.8 11.6 11.8 11.5 11.4 11.5 12.0 11.8 11.7 11.8

C: canned sardine
P: retort pouched sardine
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Table 9. Results of sensory evaluation c¢f.produets during storage

Mean score*

Sens.ory Storage time (day)
attributes 0 60 120
C P C P o P

Color 2.9 3.1 2.8 2.9 3.1 3.3
Flavor 3.4 3.5 2.9 3.2 3.0 3.2
Texture 2.7 3.0 3.1 3.2 3.3 3.5
Taste 3.1 3.4 2.7 2.9 2.9 3.0
Overall acceptance 3.1 3.2 3.2 3.5 2.9 3.0

%: 1-5 scale, 5: very acceptable, 1:
C: canned sardine
P: retort pouched sardine
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