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Processing of Ready-to-Cook Food Materials with Dark Fleshed Fish
2. Processing of Ready-to-Cook Low Salt Mackerel Fillet

Kang-Ho Lee, Byeong-Jin You, Jae-Soo Sun, In-Hak JEoNG,
Byeong-Dae Cuo1
Department of Food Science and Technology, National Fisheries University of Pusan,
Nam-gu, Pusan 608, Korea
and
Byeong-Ho LEE, Young-Ae Ji

Department of Food and Nutrition, Dong Eui University
(Received August 30, 1985)

In previous paper (Lec ¢ el., 1985) processing method of sardine meat “surimi® was described as
a part of the work to develop new types of ready-to-cook food materials with dark fleshed fishes.

As"the other part of the work, processing of low salt mackerel fillet was investigated, in this paper,
in_which fresh mackerel was filleted, salted in brine or with dry salt for an adequate time until the
expected salt concentration reached, washed, air dried (3m/sec, 15 to 20°C), and finally packed
individually in K-flex film bag by vacuum or N, gas substitution.

Salting time and salt concentration of brine was decided by the salt level penetrated into the fillet.
As the final salt level was fixed to 4 to 5%, salting for 20 hours with 10% dry salt or in 15%; brine
at 5°C was cnough to get that level of salt. If the final salt level was set 5 to 6%, salting for 20-24
hours with 159 dry salt or in 209 brine was adequate. Salt penetration, however, was not much
influenced by salting method and temperature.

Changes in VBN and salt soluble protein occurred more rapidly in cases of salting with dry salt at 20°C
than salted in brine at 5°C, although it was not significant in the period of 20 to 24 hours. Oxidation
of lipid and histamine formation during salting at 20°C could not be neglected if it was delayed loger
than 25 hours.

Insolubilizing the salt soluble proteins during the storage of salted fillet occurred rapidly regardless
of storage temperature. Browning and histamine formation, however, was depended on temperature and
packing condition. In case of air pack, deterioration by browning and rancid was deeply developed
but not the case for the packs by vacuum or N, gas substitution.

The shelf-life of the salted mackerel fillet based on panel scores of brown color and rancidity, appeared

21 days for the air packed, and more than 30 days for vacunm or N, gas packcd fillet at 20°C.
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5o} (Scomber Japonicus : A A 25~30 cm, H|
200~3008)& FH-9} WA AAsIL ARl £
A E fillet B w4 A}E3+9 ).

D A9 443

A2t 2ol A ZFo] fillet & 712
Yoz Helatg vl RGBT OZE o3
2ol &k 5%, 10%, 15%, 20% 9 £2& 2.3 %
va sk, »gﬂﬂs(m&)ozl—— 5%, 10%, 15%,

o oA 7} R3] AANEF st At
o waksldd e
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AN} AAF 2T fillet B 1227k £FA 2
(—’é’-%% 15~20°C, T & 3mfsec) she] A 5°C

R R e

43e ArtdAzE, 20 0L Kieldahl (A.
0.A.C; 1975) Z=] 812 Soxhlet®:Zyd], 32L& AA
3, dE+ gl #2019, 38R o4
A 4 (volatile basic nitrogen, VBN): conway unit
T ARgsle vEEA (BAR B4, 1960)22 3
el o

2) AFAY =

Folch S(1957)¢] ol l5td #2479} 3
A3} &7l (peroxide value, POV)E A. 0. A.C. (1980)
Hol w2k 2RaU ABH 1~0.5¢]
form/acetic acid(1:2 v/v) Z¢LR L2 755 23
KI 1mi & 715t # E£E0}E 302 Fol E 50ml
9w FALEAE NG 2aked 0.01N
NapS:0; g o2 HAstd .

carbonyl 7} Henick ¥ (1954)9] {—%}9&5}
29 AP R W} ALFE
47} Fehezd) 35
ml 7}8le] {8 g F 0.05% 2.4-DNPH benzene £
o 5ml 9} 4.3% TCA-benzene &8 3mi 2 77+ 7}
3te] 60°C 2ol 4 3027 HbEA1A § AL A
w5l 4% KOH-ethanol g8 10ml 2 7}slo]
4omm A FHEE SsAh

ol

chloro-

3) &84 vl

QT el Fatsdleh

4) Histamine &] = =k

(19744 ion exchange chromatography & ej
g5 2ARGH 5, AAT $2 opslel 55
T 20ml E Fhabel A Wbt F 1047 A &
o]=] (Toyo paper No.5A) & od3}sted ofoB-8 50ml
2 v} o] T 10ml & # 5t 10% NaOH= pH &
4.5~4.72 7 3 47)¢] 0.4N 2A4ZH(2N =
AbebZ ol (2AF 120 g 3+ NaOH 40 g8 £33l 112
BEqer) ol pHE 4.60] H)& 5wz FAg
S8 10m 743tz E37Fste] Amberlite CG-50 4=
column (100~200 mesh, ¢ 8 mmX55mm)e] 9 5F
a 0%7]01] 80ml & 0.2N 2AYFH(2N 9 =Abs)

g4 1002 348 2)2 columns] FoA7
t}. -,-z]oﬂ E3rsl histamine & 8ml 2] 0.2N o4}
o2 82479, £508.2 1.5N Na,COs ooz
pH7 2 ¥} 10ml Z ¥}, 1.1N Na,CO3; 5ml & 7}
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g APk diazo &) Gk gl A1 0.8% sulfanilic Table 1. Approximate composition of fresh

acid ¢} 5% NaNO.% §% EUT 3. 20~30 £Fof mackerel
A8 2ml & 283 Fds 1 —‘?——?‘—01] 10ml 2 A Moisture(2 69. 00
2.8 column £20S 2mlsbate] FE3E TEA Crude protein(%;) 24.39
523 510mme]d EHEE 27 o}t% AR 6 2 Crude fat (% 5.21
- = e BO e Crude ash(% 1.40
2 g Aastgl ek Salinity(%) 0. 30
. VBN(mg/100 £) 6.57
1 v o] &
O AR 54 K-value 5.70
Choi 5-(1049)¢] T A ¥ ¥ e  Saltmarch (1979) pH 5.85
A P E g AR 2o 100m
|
7 Felrze] 4@ 50m o FHFE 7Mg F 37°C
£ XA 120 ocillatiom/min © 2 15_‘:7\1_- =z B}l X 12+
%
1N NaOH gof 0 2 pHg.002 zA3t5sh. 279 z 38 . /°
]
A2 trypsin (Type IX, Sigma T-1034) 1.6mg, 1 o 10 %
a-chymotrypsin (Type @I, Sigma C-4129) 3.0msg, 0 5%
peptidase (Grade I, Sigma P-7625) 1.3mg-& X3} 8t

B Edd EFF Iml& 7be] pHE 8022 0.1N
NaOH = 243 % 7 /‘15"1-°ﬂ 7Hg F 87°C 24
A 3AZ wbg Aglth SEYEE 50%(w/W)
trichloroacetic acid 17/ & 7]-'6]-0% 22 AR A7)
& 3fk¢] Whatman No.5 2 & 3}3 ofo-& 420nm

A4 FREE 3P

T

Salt Concentration(%)

5) &3 A4t

103 8] panel member & T4 shof 443 2] A =71
A WA gEvh 4wk sk oF A
[ =3 ok7l 1}t oA g Algte Fig. 1. Variations of salt concentration in mackerel
o 472 Fastd oz dna BT v ¢ fillet during dry salting at 5°C.
7} 39 o)A w 7Y A 7S A58 shelf-

m]
]
| //
<
[’_
2
0 ' : 60

Salting time (hr)

life 2 AAgho}, zelz 2y ddtd & A2k T2
Aoz Wty A Apske] 37 o]AUH 7 12
o] @) &% shelf-life 2 73 5} o}
o 20%
i it o 15%
A% 0 2% 5 o 0%
o X o] 5 %o
8
L A2 45" bz S
Ty o
A Bl ;S fillets] olupzAle Table 15} & =
= AEE VBN, pH, Kzto 2 wl2el l¢ A4g o
% 29 Fuge S A
- >
2. 35 fillets) @3 =l . 5
mEe] fillet & vhERT B Fobd gd e 3 ©
2 ggstgded 429 FE, dFLE, AR 0 2‘0 1;0‘ €0
o WE 4w ATE AT AHE 24 Fig.1- Salting time {hr)
4o Aot 2 dzxrow 5°C A o 2 7} (Fig.
14 et 94 o B4 whEzk(Fig.1) Fig. 2. Variations of salt concentration in mackerel
] ZHEF AFT 20%9 AL AR 24 A7), 5~ fillet during brine salting at 5°C.
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Fig. 3. Variations of salt concentration in mackerel - .

fillet during dry salting at 20°C. 3. A4 A €714 £(VBN) R

u o
4 =9 A (SSPN)9] 45}

s Ax}7 VBN 9] w3}l Table 29 #3le] et
| %ol AAYH] FE Aol zelaA Fou @

1ok 0 0 | AeEel SEAT s 2 At 94 ¥ £ 4
o L u zdu agEa S e 2Ee 449 Az

8t s 1o | A8Y A3 5047 44F VBNe| 25.02mg % 3
° 5% © R vetd @AY AE £ FEd we A

6 e}
o

Z
shsted 15% A3 A$ 5047 F w2z 3
18.09mg%, 718 AL 12.70mg% vk dA4L
% 20°C 8] ASLE 15% 974y ASdE 64417
Fol| whEziw] 42.14mgY%, Bk 22.27Tmgl & 2
o] gFEEe g7 dgFe] AATE Folxw Yk

g9 AR £FY SFEIARSEI 22wzt
= %E e dazF oz 20°Cq

-

Salt Concentration (%)
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Fig. 4. Variations of salt conentration in mackeral 1}, QAL &5 A FaAdes W& =34
during brine salting at 20°C. -
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Table 2. Changes in VBN and salt soluble protein nitrogen (SSPN) content of mackerel
fillet during the salting with 15% dry salt or in 15% brine

. Salting at 5°C Salting at 20°C
Salting Dry salting Brine salting Dry salting Brine salting
time(hrs) VBN SSPN VBN SSPN VBN SSPN VBN SSPN
(mg%) (mg/g solid) (mg%) (mg/g solid) (mg%) (mg/g solid) (mg%) (mg/g solid)
0 6. 57 54.05 6.57 54.05 10. 69 43.79 10. 69 43.79
12 11.48 25.42 9.96 34.03
15 12.53 18.51 15.01 18.51
25 15.82 19.47 12.65 19. 36
40 22.44 13.39 20.35 11.73
50 18.09 13.66 12.70 14.22
64 42.14 10. 94 29.27 13.10

Table 2. Changes in total lipid content, peroxide value(POV) and carbonyl value (CV)
of mackerel flllet during the salting with 15% NaCl at 5°C

. Dry salting Brine salting

Salting

time(hrs) Total lipid POV Ccv Total lipid POV cv

(8/100 )  (meq/kg) (neq/2) (g/100 2) (meq/kg) (meq/g)
0 16. 81 6.11 16. 81 6.11

12 12.14 160. 2 6.24 14.24 23.2 6.16
25 10. 39 182.9 26. 14 13.86 50.2 8.19
50 6. 20 420.5 47.15 15. 51 51.7 9. 88

Table 4. Changes in total lipid content, peroxide velue(POV) and carbonyl value(CV) of
mackerel fillet during the salting with 15% NaCl at 20°C

Dry salting Brine Salting
Salting Total lipid POV cv Total lipid POV cv
time(hrs) (g/100g) (megq/kg) (meq/g) (g/1008) (meq/kg) (meq/g)
0 19.56 20.5 7.71 15.56 29.5 7.71
15 12.72 170.5 28. 02 18. 51 171.8 23.63
40 12.26 264.1 40.98 15.77 129.9 32.17
64 10.00 232.4 25.90 8. 85 368. 4 23.32

W AFLE 5°Ce A% 4% 25417 Fol vlER
w] ¢] POV, 182.9meq/kge} CV 26.14 meq/g & B¢

£FTE 15%2 a3 o delhe At & @ &) POV, 50.2 meq/kge} CV, 8.19meq/g2] <k 3
2k, FALFESH(POV)Y carbonyl value(CV)e] w3} whe] 2alz gk 22 o]ekE Fz] Table 49
£ AT ZtE Table 554 49 A Aspe} o] @AFLE 20°C Y A= 7 ke At

=4

A HFgE d’&‘”‘ﬂ@‘ R & 22 g B ASd s @7 15 A 7ke] 94 POV,
Aex 5°Ce 7 (Table 3) =F&7k ol & 25417 171. 8 meq/kg, CV, 23.63meq/go]| stz 9ch o

A F ?izwc}‘%}ﬁl 8%, E7k dl 18% AEsF oo AL o4 AL VBN Wil el
A% w27 Ao o] AEget. 20008 ALw AAF9 =ure] &3} ALSLE v Ea] £F 159,

(Table 4) »#} st 7:;‘%&—% 2gch olHW QqFF 20~25417:9] WAl QA AR 5°CAEY
Agsk o] Aule] £AHE 2L mEE fillet 2 @o eyl dasichEs AL waFa gl
Ar}atels] W oz A7 5. @oe histamines

QRFel Aol AL AnE 433 AT - BT histamines} 44
E g Y3, F 27ld T8 HFo] AREL %% histamine g+gke] W3IET 23 AFPE
o718 A Sy} 27 shet. Table 39 R B Table 59} ztr}. histamine 8] A& g=31%] o
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oy &0 7t

5°C o} 20°C o] alxlald & e Wzdgy Asdst
Fabxe] & YEAS] Wl A, @R WY A
& 2d 5°CY A dzgtsl wlastd gzt
AL AY FAol7t gn B A4+ AxFguc
2388 ¥Eghs B 5°Col A= 504118 2% &
ol = ] 2etwle] YAo] A EA HAG %7191
At ded A oz AEHLY £F] F
A= e] histamine & PAo] o3]8 AsghE B F
i gk

ol 2t AFR 20°C A AR & F o
b 224 A5o2 ot BA vEdga B B
k8] A= 15217k Fof 28.86mg/100 g4 o] 23
wtE27ke] A 31.45mg/100 gl Eahe], ol 237kal
242.76 mg/100 go] ¥ 34 Y538 wo}l o2 his-
tamine 8] A Ao] vh&k EADE A4lstz Yot
A3 = 4FLx 24 FA4FY T A
£ 4] % el Wz Uk

o]

6. @A 5o fillet A7 Fo T4}

250 fillet & 5% 15%, 5°Ceol4 2047 =
74 g Ao A FEETF] F 60% =HA £F
AZ(LE 15~20°C, F% 3m/sec) A1 F polyeth-
ylene film Fv] V6] ALN A FER, T7) 24,

AL A%

A ql g3 o) +X] g ol]

AFEAS A7 5°CAFash Ao AAse 2
A% Q44 =l A3l histamine ¢] ¥ 3}, browning
8 249 #57A4Y A3t Table 6, Fig. 59 Fig.

6 A &} Zret.

1D 484 =l vzt

AR5l fillet AR deivie @84 g
g wH3lE $43¢ Asle Table 63 ). Feoj 4

AAF 48 60% FAEE AX3 1T fillet

g 424 WAL AT AR EYS EFEA
el fol7k glovt Ak oes oj$ wiE &xR
EL34E ¢ 5 vk oF A48 Abzie) 2
g A3} FldiEE AFERS Nostx 282
g A7t vE AEEo] vt 3 ARLE
5°Cal 23-Fo] <k 80%, 4 F-Fol 95% v+ £&35
Ha glew AALEs} €55 FAL L Hola
A=t

2) 24
QFIFo fillet 445 2oL Fig. 50049 2
o] ALt T4z @k TR °CA A
2% Aol ¥a 20°CARLLS At 2 Y

O

kg

A Egch 2Ed 24 24 F AT T
At AaAL AR2ZG gleixe Fhel AF o

Table 5. Changes in histamine (mg/100g) of mackerel fillet during the salting with 15% NaCl

Saltmg at 5°C

Salting at 20°C

_Salting — _
time(hrs) Control Dry salting  Brine salting Control Dry salting Brine salting

0 8.87 8.87 8.87 18. 87 18. 87 18.87

12 10.43 12.40 7.60

15 242.76 31.45 28. 86

25 11.19 12.75 8.25

40 363.76 50.20 27.94

50 11.09 11.37 7.90

64 314.68 48.32 33.06

Table 6. Changes in salt soluble protein nitrogen(mg/g solid) of mackerel fillet* during

the storage at 5°C and 20°C

Stored at 5°C

Stored at 20°C

§torage
time(days) Control Vacuum N; gas Contol Vacuum N, gas
0 19. 36 19. 36
7 8.27 10.23 12.30 3.82 2.12 4.23
14 3.27 4.18 5.27 1.35 1.14 2.88
21 2.17 2.24 2.33 0.60 0.51 0.79
28 1.31 2.08 1.78 0.42 0.42 0.48
35 0.79 0.51 1.04

* The mackerel fillet was salted for 25 hours in 15% brine at 5°C, dried with air(15--20°C, 3 m/sec)
and packed in polyethylene film bag in three ways, air (control), vacuum and N gas substilution
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Fig. 5. Development of browning in mackerel fillet
salted in 15% brine and stored at 5°C and

20°C.
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Fig. 6. Changes in histamine of mackerel fillet
salted in 15% brine during and storage at
5°C and 20°C.
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dAzm5e] fillet =] 4F¢] histamined JAL
Fig.69] Aol o & g whsk o] 5°CAAY
FAEAL] ALEE BT 354 7= 30me/
100 gol 39z 20°C A AR AL E 7 ZEAE A
98 3 FY Nevhis AREARL 80 mg/100 £ 0] 35
e}, o)A FL(1976)3 B 5 (1976)0] A gk
A8 g o] AEgAANA QL& 9l 300~500 mg/
100ge) dlapd w9 @2 gheleh
(1969), Edmunds & Eitenmuller(1975) 2 Park 3
(1980)0] Hxdl %ol 52| histamine A H A L=
7} 25°C o ¥]ete] gAgmFol filletxgLE 20°C
i @l e SRR EAFAE AL QelA
L 23As AR gn 58 AL A4S o
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