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Studies on the Frozen Fish in View
of the Experimental Cookery (Part2)
The Conditions of Frying of Frozen Carps
Toshiko Kori, Noriko Kuchiba and Kimiko Esaki
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Fig 1 THE CHANGE OF TEMPERATURE OF THE FRYING OIL AND
INTERIOR TEMPERATURE OF THE FRIED CARP

Oil Temp. —()—defrosted slowly and perfectly
— A\ —defrosted slowly and imperfectly
— x —defrosted quickly
—@—fresh carp

Interior Temp. —()—defrosted slowly and perfectly
—A——defrosted slowly and imperfectly
— x—defrosted quickly
—@—-fresh carp
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Fig 2 THE CHANGE OF TEMPERATURE OF THE FRYING OIL AND
INTERICR TEMPERATURE OF THE FRIED CARP

Oil Temp. —()—defrosted perfectly by electric
range
—A—defrosted imperfectly by electric
range
—@—defrosted slowly and perfectly

Interior Temp. —()—defrosted perfectly by electric
range
—A—defrosted imperfectly by electric
range
-—@—defrosted slowly and perfectly
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Table 1 OIL ABSORPTION, COLCUR OF FRIED CARP AND
ORGANQLEPTIC TEST
Methods Time QOil _ Water Colour Organoleptic test
. No. absorption | cvaporation . i

of defrosting (min.) ) %) of fried carp Fishyl Oily | Taste
Slow defrosting 1. 5 1.5 19.8 1Y 7.7/6.8 +H + 2
(Perfect) 2. 8 2.1 23.0 7.5Y R 4.9/9.3 + - 5
3. 9 2.4 28.0 4.5YR 4.6/9.6 - - 7
4, 10 2.4 31.4 4.5YR 4.8/9.8 - — 6
5. 12 2.45 34.8 7.5YR 4.6/7.5 - — 2
Slow defrosting 1 5 1.2 20.3 4.4Y 8.4/3.7 | +H -+ 2
(Imperfect) 2 8 1.5 21.0 1Y 7.4/6.8 + + 4
3 9 1.8 25.1 7.5YR 4.9/9.3 + 5
4 10 2.1 28. 4 4.5YR 4.6/9.6 - - 6
5 12 2.25 32.8 4.5YR 4.8/9.8 - — 2
Quick defrosting 1. ' 5 1.1 16.8 5Y 8.4/2.4 H H 1
2. 1 8 1.3 17.9 4Y 8.4/3.7 +H + 1
2. | 9 1.8 20.6 35Y 8.4/5.4 + + 2
4 10 2.0 23.6 1Y 7.7/6.8 + - 2
| 5 12 2.1 25.7 1Y 7.7/6.8 + - 3
Electric range . 0.5 22.1 4.5YR 4.8/9.8 + + 3
defrosting 2. 0.7 24.1 4.5YR 4.6/9.6 - — 5
(Perfect) 3. 0.8 30.6 7.5YR 4.6/7.5 — — 4
4. 10 0.9 37.4 5YR 3.6/7.0 — - 6
5. 12 0.9 | 43.4 2.5YR '3.5/6.3 - - 2
Electric range 1 5 0.5 19.8 1.5Y 5.0/7.9 + + 2
defrosting 2 8 0.7 20.7 7.5YR 4.9/9.3 + + 4
(Imperfect) 3 9 1.25 26.6 4.5YR 4.6/9.6 - - 5
4 10 1.25 32.8 7.5YR 4.6/7.5 — - 3
5 12 1.3 37.8 7.5YR 3.5/5.1 - - 2
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Table 2 TASTE PANEL COMPARISONS OF FRIED CARPS
ANALYSIS OF VARIANCE

Square (S) |Degree of freedom(f)| Variance QD) Variance ratio(FO)
| Slow defrosting Slow defrosting Slow defrosting Slow defrosting
Perfect |Imperfect | Perfect |Imperfect| Perfect |Imperfect| Perfect Imperfect
' % *
Sample | 246.68 156. 8 4 4 61.67 39.20 44.55 12.80
Error | 6.30 13.7 45 45 0.14 0.30
|
Total ‘ 252. 98 170.5 49 49 i
!
* Highly significant
i ‘ .
| Square ) Efe gff_: dom(D) Variance (V) |Variance ratio (FO)
Quick defrosting | Quick defrosting | Quick defrosting | Quick defrosting
)
| *
Sample 27.48 4 6. 87 22.70
Error 15.90 45 i 0. 30
Total 43.38 49 }
* Highly significant
Square (S) [Degree of freedom(f)| Variance QD) Variance ratio(FO)
Electric range Electric range Electric range Electric range
] defrosting defrosting defrosting defrosting
Perfect |Imperfect| Perfect |Imperfect| Perfect |Imperfect| perfect |Imperfect
* *
Sample 124. 48 82.28 4 4 31.12 20. 57 49.7 44.7
Error 28. 20 21.10 45 45 0.63 0.46
Total 152.68 103. 38 49 49

* Highly significant

CONFIDENCE INTERVAL

. Perfect No.3 4.118 ~ 3.482
Slow defrosting { Imperfect No4 3468 ~ 2.532
Quick defrosting No.5 0.655 ~-2.550
. Perfect No.4 3.725 ~ 2.427
E.R. defrosting { Imperfect No.3 2,675 ~ 1.525
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Table 3 EFFECTS OF FRYING OILS

Colour of

Sample| i and Fats | fried carp sy | Ol o T
No ’ fresh frozen fresh | frozen | fresh | frezen | fresh | frozen
) carp carp carp | carp | carp ! carp carp carp
7.5YR | 7.5YR
1 Soybean oil + + — — 6 5
4.9/9.3 | 4.9/9.3 J ‘
7.5YR | 7.5YR |
2 Sesame seed oil + + - i - 5 4
4.9/9.3 | 4.9/9.3
. 7.5YR 7.5YR |
3 Corn oil + | + — - 6 5
4.9/9.3  4.9/9.3 | |
i | 7 3 ' — —
! BYR | 4.5YR
4 Lard = g + + — - 7 7
| 3.6/7.0 | 4.3/9.8
" ‘ \
| 75YR | 7.5YR %
5 Lard +Corn oil | \ + + - - 7 6
i 4.6/7.5 | 4.9/9.3
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Table 4 TASTE PANEL COMPARISONS OF FRIED
FRESH AND FRIED FROZEN CARPS
ANALYSIS OF VARIANCE
Square (8) Degree of freedom(f) Variance (V) i Variance ratio(FO)
v | frozen |, . _ | frozen frozen | . __ frozen
fresh carpi carp Eresh carpt carp ‘fresh carp] carp ‘fresh carp carp
' ; | * *
Sample 30.58 42.12 4 | 4 7.645 ¢ 10.53 ‘ 18. 289 31. 432
‘ | i
Error 18.8 15.10 45 | 45 0.418 ‘[ 0. 335
1 i H
Total 49.38 57.22 49 49 ‘
|
* Highly significant
CONFIDENCE INTERVAL
Sample No. Frozen carp Fresh carp
No. 1. 1.849 ~ 0.751 1.282 ~ 0.318
No. 2. 1.349 ~ 0.251 0.682 ~ 0.282
No. 3. 2.349 ~ 2.151 1.382 ~ 0.480
No. 4. 3.149 ~ 2.051 2.650 ~ 2.218
No, 5. 3 049 ~ 1.951 2.580 ~ 1.618
Table 5 EFFECTS OF PRE-TREATMENT
Contrast Welsh onion Ginger ‘ Welsh onion+Ginger
Addition ] None © 5% } 5% 5%
Sample No. 1 Lo 3 4 5 6 7 | s
Seasoning salt L soy salt soy salt soy ‘ salt ‘ soy
= | : I
Fishy + + : - — - — " — j _
| f | | ] |
Flavor 2 13 3 5 4 6 | 5 7
i [ i
Table 6 TASTE PANEL COMPARISONS OF FRIED FROZEN CARPS
ANALYSIS OF VARIANCE
[ Square  (S) Degree of freedom (f) Variance (V) Variance ratio (FO)
] *
Sample 87.0 5 15.4 36.6
Error 22.7 54 0.42
Total 10.7 59
* Highly signifcant
CONFIDENCE INTERVAL
Sampe No. 3. 0. 447 ~—0.647
No. 4, 2.447 ~ 1.447
No. 5. 1.447 ~ 0.353
No. 6. 3.347 ~ 2.253
No. 7. 2.547 ~ 1.453
No. 8. 4.147 ~ 3.053



EFn434E128  (1968)

INBGTRIMPESIC S T HE L BT DDl &
FREOREI A FAWT S —~ K& 2 — ViR & HIE T
B a2 T o, FD#ET Table 5 ofn Al
DOWTIIEHEFEIFC X 5B LicWiBE L L
CRAVREL, HFEEHEOBENCHRL QKB DL
BRI, TRNTRGHRER SR, ik
DMBGRM BT R OF R LIFTHRY, 15X

D RO R D WEERN 2 b e DT RERRDT L
TG T 5 & Table 6D 1 % DEHREKT
BEEIALEDBRI, X biz Table 6 RTHED
BZRHEOEREEL L DL LEE, ZAER LS
TR Z LU c e oW THBOERE 2 2, Th
BEORLT YV —n, £EDY 5 —HA - VDOFRK
a0, REHCHFE L WED &, BIFERFOMRC X 5
BHROFILVWED XML TRRCEER RIZL
ebDEEZDRS,

I—V BoEIBIVABECEIIETHE

PERER A DRBAMTIEL LA LTAIRTED X
S5 TRET ALENRDH HOT, T L HMEGHE,
BOWMXWCED X 5 e BE AL BIIETrERN L,
AT 450 ¢ —RBEHWEREAHEA Y K L ik
ot L LEBCERBREDORED 10T, %
RADZOERY/RT L Table 7 oficics, &
O ZITIBAFEAFOHOBESE T Y, Tl
IEEREVELA e bs, AEDHEHBI8°CT
305 LL BB L oL, MuEF oo R At
HTEERARFREEELZONS, L1L180°C, 304 %
TOWHT METIEIELSENBREV, £ 2Tl
OFEFER LD 2 L X VRE~NDOFEL H L1
EHE X 00MMBT 21T 5 JiikE LT, 150°C DB
MR ECIEE, REA180°C LR L TBIF s
B ok F 13— EKE LRl Ting 2 gk
5 %BFRCTALCE, ERBEOREIFERA Lk
BT ahERAR T, Lo Fig 3 0@

Hardness (kg)

0.5 30 &0

Time (min.)

Fig 3 EFFECTS OF OIL TEMPFRATURE
AND COCKING TIME ON THE
HARDNESS OF BCNE OF THE
FROZEN CARP

—(O— 150°C __X__Pafc 30min.
—@— 180°C 180°C  5min.
—A— 150°C —a4a— 150°C
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Table 7 DEFORMATION AND ELASTICITY OF THE TEXTURE OF FRIED FROZEN CARPS

Sample Conditions ) Texture Organoleptic test
. Weight loss - Bone Tricd -
No. of heating Deformation | Elasticity | "o "l lour Fishy Taste
CO ST @) %) %) &8 |, svr

1 150 30 65. 41.7 16.7 2.43 4 9/9.3 + 5
150 30 5 YR _

2 [ 180 5 50.6 35.9 10.3 1.44 3.6/7.0 6
boiled 20 4.5YR _

3 [ 150 20 55,4 41.7 25.0 1.75 4.8/9.8 4
vinegar20 7.5YR _

4 [ 150 20 55.3 40.0 13.6 1.33 4.6/7.5 7
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Table 8 TASTE PANEL COMPARISONS OF FRIED FROZEN CARPS
ANALYSIS OF VARIANCE
Square (S) Degree of freedom Variance QD) Variance ratio
€)) FO)
Sample 28.92 3 27.64 69. 1*
Error 14.2 36 0.4
Total 97.12 39
* Highly significant
CONFIDENCE INTERVAL
Sample No. 1. 2.244 ~ 1.154
No. 2. 3.154 ~ 2,154
No. 3. 1.344 ~ 0.256
No. 4, 4.144 ~ 3.056
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