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Table 1.  Seasoning formulation of fried
shredded mackerel.

Ingredient J5*
Table salt 1.5
Sugar © 10
Lard oif 20
Soy sauce 3
High protein flour 10
Sodium glutamate 2

* Based on the weight of shredded fish.

() BEE D12 X 15 cm Z4RSEER 2% (Alumin 6
pm /Nylon 15 um /LLDPE 50 um » FEFBERMDEIR
) LT -

(V) R SRR IR BUE S 30 C A4 CHTHEG -
EEAEEE  HiELE - BAERBR ARG R #
1t

= T

i AOAC iy 71 I E®

(—) AKAFEEIRSY © HHHEHA 525 CIRBIEE - 15
2~ 3 g RS > 7E 102 CRZBBIEE » 518
7J<§j\ & B 525 CIRLERE  SHEIKSEE

=) MEH © PAKjeldahl F73EHEIE -

( ) FABERA ¢ S IRALERL Soxhlet ZHNER - DAE/K

CERZEEEL 16 h » KRR BERC S8k » BHiE
RHZIRFENEZIE 1 ~ 2 h > FFE > GTREMESE -

Py ~ Thiobarbituric acid (TBA) fEHIT

2% Hara i1 Radin #3537 B 50 g B 5

BL1O fERBMEIEC e - #BWEE (3 ¢ A&
0.01% (Butylated hydroxyanisole, Proximate BHA)] #ifi
HSZ@%Z‘JEHBE‘ Ll 4 EEEIECK B
[7 © 1(v/v) A& 0.01 % BHA] H#ilx — & » i
AR Na,SO, 8 » R - WililEE » EF
E 25 ml - HLULEEEE 532 nm ZROEE -
552 TBA Y -

(v/v)

71 P EY
RSP ETUEHEE - €A ZE 25 ml o BUS5 mi LA

0.1 NKOH &€ -
f{E=5.6108 X 0.1 N KOH jEE&E X KOH J1&/

Atk (g)
N CEEGT

TSR AR - Dl 7R (Nippon Denshoku
Inc. Co., Ltd) HIZE L, a, b {H -

& AR

H10 g #RahFY 90 mi SEE A M kT E -
BRI T ml R AT RG T s R (Plate
count agar) JA 35 CH%#& 48 h » G EILRE A B8 - DA
Lauryl sulfata tryptose broth + Brilliant green lactose
bile broth kz EC broth JIE KRG EI#F K AR E
U BT
HAMRCESTE REMOERERERG
K/xjﬁiiﬂﬁ%n$§}$¥%+ s TR AR R — M RRT 1R
4E 5 RPRHIDAE RRLT - SRR © SEAJELR - TR
T EGET ~ ERIRRET O YE BRI R

R RUFHIR RO PN B2 MR e A A ah

HRTTE AR - DL RS TEIR L RIS
5o IFEAS MWE3 S EE 2L RER
143 -

T~ BT 7T

R SAS #is » {& Duncan’s multiple-range test "
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Table 2.  Sensory panel scores of marketed fried shredded fish.
Sample Panel scores*

code Color Appearance Flavor Texture Acceptability

1st test (N=19)
1 4.0 = 0.7 a** 36*x08a 3.7 £09ab 36+X09a 3.7 +0.8ab
2 26 09D 3.6 0.7 a 3.3 £ 09bc 3.4t 1.1bc 3.4+ 09ab
3 37 £08a 38 09a 3.8+ 09ab 42*+08a 41 +06a
4 38£08a 39+t07a 3.7 £0.7 ab 3.6 £ 1.1 abc 3.6 £09ab
5 3.7 £08a 39+0.7a 3.5+ 1.0ab 3.7X11a 33+11b
6 3.£09a 3.6 £ 0.8a 39*x08a 39+09a 3.8+ 1.1ab
7 36 £09a 37 £08a 28£09c 33+ 1.1c 3.1 +21.0b
8 42*08a 3.6 +0.8a 3.4+ 0.8ab 3.7 2 08a 3.7 = 0.8ab
9 41 *+08a 36*1.0a 39£0.7a 39*£07a 3.8 +0.8ab
10 3.8*+0.8a 40*x08a 3.8+ 1.1ab 39+1.1a 3.6 X 0.8ab
2nd test (N=20}

1 3.6 +08b 34+08cd 29 10c 29x1.1c 3.1 X 1.1c¢
2 22+£07c 27 £08e 3.1 £06¢c 28+ 0.8¢c 29 £07c
3 3.5+£05b 3.4 * 0.6 bcd 3.7 £09ab 38+x1.0a 3.8 -0.8ab
4 34+ 07b 3.5 + 0.6 bcd 32+ 07c 3.2+ 08bc 3.2 £08¢c
5 3.5 £07b 3.5 & 0.7 abcd 3.3+ 0.8bc 3.5+ 0.7 ab 3.3+ 0.7 bc
6 42+ 06a 3.8 + 0.6 ab 3.8 +0.5ab 39+*07a 40=*=0.7 a
7 3.5+ 0.7b 3.31£0.7d 29+07c 29 x07c 330+ 07c
8 42*+06a 39+06a 3.7 = 0.7 ab 3.7 +08ab 3.7+ 0.8ab
9 3.8 0.7 ab 3.8 = 0.6 abc 3.7 £ 0.7 ab 3.6 £ 0.7 ab 3.7 0.6 ab
10 3.806b 3.5 £ 0.7 bed 39*=08a 3.5+ 08ab 3.8 0.7 ab

* 1= worst; 2= bad; 3= acceptable; 4= good; 5= best.

**Values were the mean = S. D. of 19 or 20 determinations. The values in the same column bearing unlike letters

differ significantly (p<0.05).
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F (Table 4) » HHEH &R LTRSS 34.2%  [ERFRE
323% » BEGE P B E K ¥ (Chinese National
Standard, CNS) 35% DL | » HE&TEEAFS CNS
8053 ZAZ¥E"Y MEMBMHEAR 23.75 ~
44.3% > 7£ 31 FERRS A 20 TR 35% 2 e »
Hepf 11 EEER 30%2 -

Table 3. Sensory panel scores of fried shredded mackerel and marketed fried shredded fish.
Sample Panel scores*
code Color Appearance Flavor Texture Acceptability
1 st test (N=12)
S1 3.3 &£ 1.1 ab** 241£10b 36+ 08a 3.320.7b 31+ 1.0b
S2 30 09b 37£10a 37 +08a 40+ 06a 3.7£09ab
S3 3.8+0.7a 38 06a 33 £08a 3.7 £ 0.6 ab 39+ 0.8a
S4 3.1+ 09b 3.7 =08a 36 +-08a 3.7 +1.0ab 3.6 = 1.2ab
S5 39=x07a 36 £05a 35*+08a 3.9 0.7 ab 3.6 = 0.7ab
2 nd test (N=14)
S1 34 £08b 28 £ 06¢C 39%=09a 39*£09a 3.6 = 0.6 ab
52 3.0 £ 09 bc 3.6 £ 0.8b 34%+09a 3.6 £06a 34+ 06b
S3 45=*07a 43+ 05a 34*£0.7a 3.7 205a 39+t 04a
S4 27+07c 3.1 £ 0.9 bc 362+09a 36 £08a 33£06Db
S5 34=09b 3.6 + 0.6b 34+05a 35x09a 3.5+ 0.6 ab

* Refer to the footnote in Table 2.

** Values were the mean = S. D. of 12 or 14 determinations. The values in the same column bearing

unlike letters differ significantly (p<0.05).
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Table 4. Proximate compositions of shredded fish and fried shredded fish.

Proximate Shredded fish Fried shredded fish
composition (%) Mackerel Swordfish Mackerel Swordfish
Crude protein 39.5 44.0 34.2 32.3
Crude lipid 7.8 26.7 26.0
Ash 4.3 4.5 53
Moisture 42.8 38.1 2.5 2.2

T AR R R A

BEfETE =R B AU ROKARER - R B he iR
L o R ERRARRATIE 30 C R A AR A
FRITHRAE 4 CRTHE 12 3 - HER(EE LA Table 5 - Al
WA R A Bl L o T B R AR R R
(p>0.05) » 28 =ML & A BREPRES ERS) - t5HAEE
N JCHRE A - RS VBB e = A IR
P - RIS & B AR AME  (HERR IR
WRFAME > BELFACHlER TR - HERE ST AR

B THEHAR » RS ERIsEH - &
HENGERERFIREER S - Iho) - BN HmliE - ERLIAR

I B ERy - HEERMEEERNEES - ARE
BLUARRIIE 2B ES 5 5 @R RETR)  FRERMR
THEEHE S BN AERESR S ECWE+E
BA(EHIE - DSERRT - TG DABRIEERS S ma e
ML FEAEE AN - TS FFRAE 30 Clp 1238 - |
BEHFHEAS (0.7 mglg 1A » Hos b Bl ffe £ BRI IR
EER (p>0.05)  HLAEHEIRREE ST DM 0.4
%A sl CNS AZHE 2.0 %L FEER"? » B
BR1E 30 CHy - HHBs{MBE L E -

= B IS R Thiobarbituric acid
(TBA) 182 % 1F

H_E (Malonaldehyde) {F 8 - v T EEFIEELIF
BER: (B-7 unsaturated peroxide radicals) Eﬁgﬁﬁé
4 BRI EL R EY"Y  H B EL TBA 4L
B - At > TBA fEEMENENEETEC — -
fE AR A RRTE 30 C AN AT 4 C

s 12 1% - H TBA fE/RHY Table 6 - ffINGERT
PR L EREEE 0 HE =MW R
HER - TBA HIEEAEENRE  FERERA 07
AR BRI - BB RRAT - Rt
VYRR LM - (HRIEHE RS » DAL
et RIS EE - BUEATIHIESRETE TBA - &
B2 TBA EIRARE R » HEERZEER » 7
eI IR K& R - FTUmiER E A 2L (ER
o — B HEE HMIEIRE Y B R R T
TBA MIE < b4t > TBA & FIFRENR K & R Ao iZ F e 2l
FifEER (Methionine) FItREL (Cystine) FeBRHH
LEEANERE  thgFKER (n-valeric acid) - T
B (Isobutyric acid) KBS (Propionic acid) a4
S JE » BAERIETS (Tyrosine) BIIErFE4=yii » il
BREMEARC AR EENE 0.4%  HAR
FIFEAERIGE 0.3 % (BB - BARFIEERS
HEAEEEES G2 %Ll L) Bl - EHHE
B RS TTRE S N B TBA K2 HIE(E
AL DL TBA fE(ES AR B EEE SEE - 1
FFERET -

74 ~ R A T i<

AT RR S GEEOTRE R Table 7 - L a fEiT
B st K BEAME (-0.23~-0.75) 0 €
FHEGHOER A8 EEETTREEITE - &
FROTH  IIEEETK - MREEROGORbE &
RIAINRS  (BRERRZEER ] SERNEKT
fEEig bR RIIEE O OR - 1 a (EATUEER
WAL EER  ARMRERERET - b EE
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Table 5. Changes in acid value (mg/g meat) of shredded fish stored at 4 “C and fried shredded
fish stored at 30 °C for 12 weeks.

Storage time Shredded fish Fried shredded fish

(weeks) Mackerel Swordfish Mackerel Swordfish
1 0.2 T 0.0b A* 0.4+ 0.1bA 0.3 +00d A 04=x£01c A
2 0.2 +00bA 0.4 +01bA 03+01d A 0.3x£00c A
3 0.6 X 0.0aAB 09+t02aA 0.4+0.0cd B 0.6 +0.0ab AB
4 0.6 =0.1aB 09 *£02aA 0.5 = 0.1 bc B 0.6 - 0.1ab B
8 0.7 £0.1aB 1.0+ 0.2aA 0.7 £0.3ab B 0.6 £0.2aB

12 0.7 +0.0a8B 1.0+ 0.2aA 0.7+ 00a B 0.8 -00a AB

* Values were the mean = S. D. of 3 determinations. The values in the same column bearing unlike small

letters differ significantly (p<0.05); in the same row bearing unlike capital letters differ significantly
(p<0.05).

Table 6.  Changes in thiobarbituric acid value (ppm/g meat) of shredded fish stored at 4 'C and fried
shredded fish stored at 30 'C for 12 weeks.

Storage time Shredded fish Fried shredded fish

(weeks) Mackerel Swordfish Mackerel Swordfish
1 1.7 + 0.6 a A* 05+00a8B 03+0.1b B 0.6 *+0.1bB
2 1.6 £05aA 0.6 20.0aB 0.4+ 0.2ab B 0.6 T0.1bB
3 1.6 205aA 0.6 +0.2a8B 0.5+ 0.1ab B 0.9 +0.1aAB .
4 51 £06aA 0.6 £00aB 0.6x01a B 0.4+00bB
8 65*t13aA 07 £03a8B 0.5+ 0.1ab B 0.4 +0.1bB

12 6.7 £63aA 03+x00aA 0.3+0.1b A 0.1 =00cA

* Refer to the footnote in Table 5.
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Table 7.
30 °C for 12 weeks.

Changes in color (L, a, b) of shredded fish stored at 4 °C and fried shredded fish stored at

Storage time (weeks)

0 1 2 3 4 8 12

Shredded mackerel

L 73.07 65.68 65.23 65.22 65.99 65.44 64.36

a -0.75 -0.57 -0.46 -0.24 -0.49 -0.29 -0.23

b 22.27 19.79 20.65 21.17 21.74 21.72 21.19
Shredded swordfish

L 73.07 65.59 64.59 67.08 66.61 66.82 67.32

a 1.08 1.14 0.98 0.96 1.02 0.95 1.06

b 24.35 21.77 21.75 21.92 22.34 2316 22.37
Fried shredded mackerel

L 49.24 44,55 44.65 45.09 45.90 44.83 44.86

a 12.37 11.11 10.55 10.73 10.68 10.32 11.03

b 28.48 24.38 25.31 26.70 25.74 26.30 27.22
Fried shredded swordfish |

L 46.08 42.91 41.96 42.09 43.64 43.09 43.80

a 12.41 11.08 11.17 11.04 11.14 11.20 11.28

b 26.31 24.46 24.23 24.98 25.04 24.86 24.83

70~ BRI R BRI AR
s

i ORI A BRAE 30 "CRyE 12 38 A BB ey
1£10° CFU/g /2745 (Table 8)» H KIS ERME -
21 EHEAREREEES X 10° CFU/givH 6 1
HE 7 EABRER 25 MR E - i CNS A

AW IR RE R E 0 BLIAEER 5 X

10* CFU/g RAEE RIGIFERERIREE - AERr P
FRERIERRR ARG P ARER - T
R 4 CHTRE 4 58 - HARBEMLAA - (HiffA
2 AR BEEEE 10° CFU/g - BhrHEEB R B
A EEES AR -

e EAER - SRR RS Sha PR TE - T
FEITR e - ML R RS ERITE
ZRHE - R — DAY
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Table 8.  Changes in aerobic plate count (APC, log CFU/g) and E. coli of shredded fish stored at 4
C and fried shredded fish stored at 30 C for 12 weeks.
Storage Shredded fish Fried shredded fish
time Mackerel Swordfish Mackerel Swordfish
(weeks) APC E. coli APC E. coli APC E. coli APC  E coli
0 5.97 —* 6.51 - 3.51 - 2.86 -
1 5.54 - 7.15 - 3.48 - 2.66 -
2 5.10 - 7.23 - 3.32 - 2.65 -
3 5.51 - 7.60 - 2.66 - 2.1 -
4 5.41 - 7.86 - 2.76 - 2.06 -
8 ND** ND ND ND 2.64 2.06 -
12 ND ND ND ND 2.83 2.36 -
* Not detected.
** Not measured.
7. Hara, A. and N. S. Radin (1978) Lipid extraction
Egat §¥ oftissues with a low-toxicity solvent. Anal. Biochem.,
90: 420-426.
RS TSR ARAFMEGHEE R 8. Pikul, )., D. E. Leszczynski and F. A. Kummerow (1983)
A TR BhE BRI LG IR A I S R R I S AR IURE R EoAfthoR Elimination of sample autooxidation by butylated
BYEHERMEERR - BILEE - hydroxytoluene additions before thiobarbituric acid
assay for malonaldehydle in fat from chicken meat. ).
%%Yﬁi Agric. Food Chem., 31: 1338-1342.
9. ZEF, FEULE (1976) R NTHLMGER. FEEE AR,
1. EEABRAERER 1995 AT=FEp#EREZ =M, 2, 57
IR RE TR, 10.BR=EE (1991) KEMAYEERE, EEE DML,
2. BREBR, LM, BUEM, B, R¥ER #EB =8, 2L, 15-20, 75-78.
(1976) BETHE ARUNR G ERENIE. BEK 11.tittle, T. M. and F. J. Hills (1978) Agricultural

FEEersE 5(1): 71-79.
3. BEAYEBMERZR (1994) \T+oEETEREEE

IR SRR .
4, BEMEERERER (1993) \+—EETERREE
MRS L

5. EEAEKERER (1992) A +EEPERRZE
M LR,

6. Association of Official Analytical Chemists (AOAC)
(1980) Official Methods 13th  ed.
Washington DC, 376, 508.

of Analysis.

14.

Experimentation. John Wiley and Sons, New York., 63-
65.
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Processing and Storage Stability of Fried Shredded Mackerel

Abstract

This study was conducted to develop the fried shredded mackerel. Fresh mackerel were dressed, frozen, and
then salted in 18 % brine at 5°C for 30 h. After being comminuted, the separated muscle was seasoned and
parched to the final product. The sensory acceptability of this product was better than that of marketed swordfish
products. When stored at 30 °C for 12 weeks, the changes in acid value and thiobarbituric acid (TBA) value
showed no significant difference between fried shredded mackerel and swordfish. This result indicated that the
storage stability of fried shredded mackerel was similar to that of fried shredded swordfish. The aerobic plate
counts remained about 10° CFU/g through the period of storage. Inconclusion, mackerl was a fish species
feasible for processing fried shredded product. Shredded mackerel had a lower acid value, but a higher TBA
value than shredded swordfish stored at 4 °C for 12 weeks. Due to inconsistency, neither acid value nor TBA

value was suitable for the quality index of shredded mackerel.

Key words: Mackerel, Fried Shredded Mackerel, Storage
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