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This study investigated the quality of salted mackerel prepared with deep seawater concentrate and salt.
The quality of the salted mackerel product prepared with deep seawater was compared to that prepared
with surface and intermediate seawater salts, sun-dried salt, and refined salt. After preparing the salted
mackerel products using the five salts, the products were stored at 4°C for 35 days. Quality characteristics
compared were the acid value (AV), peroxide value (POV), lipophilic browning, volatile basic nitrogen
(VBN), pH, viable cell count, and sensory factors. The deep seawater salted mackerel product had the
lowest AV, POV, browning value, and viable cell counts, compared to the others, while it had the highest

score in the sensory evaluation.
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Bye A7 39-40em, S 480490 g0 2 FEZ s
ANA FHst] AT E APAHR st AP "}%‘
sttt Aol AM8-¥ EE8< (0 m depth, surface seawater)
© AT AXd guidlA AHFAT, T35 (130m
depth, intermediate seawater):= (5-)31 51X, &34 (650
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UE= %2 F53te] o d 44 u) AMgsiga o
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TE 159 dol et S5CE 71Fe2 24TE FA5 2
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Table 1. Proximate composition of the raw mackerels tested. "Mean+SD of five values obtained from separate samples

Unit, %

Moisture Crude lipid

Crude protein

Carbohydrate Crude ash

66.19+1.12" 11.93+0.78

20.48+0.33

0.87+0.01 0.53+£0.43

Table 2. Salinity of the salted mackerel products. "Mean=SI) of five values obtained from separate samples

Suface seawater salt

Intermediate seawater sait

Deep seawater salt Refined salt  Sun-dried salt

Salinity (9/100 g) 7.3+0.06" 7.4£0.01

7.0£0.10 5.320.06 5.0+£0.00

Yang and Lee (2000)7} B3 18.87%9} 33.75%%t= T
ztol7t Al o]} 2 dxte nFolg 2 FAE o F
7h A SOl FRTE AR o] AMAQ WY A
< 7P %ol 87 wlEe] Ao AR HTH (Park et al., 1997).
EG o] SR XA APitaAd] glo] X3
o] A= Ao FET] Fhsta, o] Sviehe
AZlellE Ado) aste AEE vepd) $h, v g
Fe AA3 gepa] vn g wgo] Hon, 289 FARS
24 % 20% 357 He Aow G4 Q) (Park et al,
1997). 323 FA 9 §5F 47} 087%} 0.53%2 VeGSO
9, o] F AEL o9 WEo] A PEolmg gdurre
2 27} 2% 2 1% W9 olt) (Song et al, 2005). ZF AlEE
A 7H1gole] A5 E Table 20 VERN QT 28454,
FEed, AFdedor 7t A Gausold dxe
70732 H|&E g VERA Aol vls)] A, dUdoer
Al il dEE 505308 thh B gt o
ol AzA B A nlebE a9 Hgel Alg
TEI SR o] e AgEe FriRlel2 AR
T} {Lee et al., 1993).

ME = e #Hg

A7 B 4 ANERE ]I 7kEole] 4y Wk
Fig. 17} 2} Az A3 47 3.85-6.17 my/g 0.8 FEsl
deog Hl hrgolrt B A Usker At Ass)
FHoR HQ 7taF o7t A4 B e UeEhich A
7100 ;& Abrtel WElE vl BY REsegeR
H] 7tngole] B AL 7, 14, 21, 28, 3599) zhzt
6.17, 7.04, 7.41, 10.99, 12.55, 15.40 mg/g©. & Zr}ste] T}
Al BTl Histe AFAS 14LRRE FAT AJolE Bojy
F2 AHRE JEhoE S5d4EoE "R 1t
A% A7l wke} 385, 543, 7.4, 8.09, 8.71, 11.75 mg/g.
2 OE AT v %27 343 S7HE etk
A% 21U 2ke} 289 el g FHE VER) O 35U Ao
T4 F7H8 Ytk AEsed, A4, AAdGeR
Hl Ztargole] A ZFerdd F3eedez 4
1ol Rt ARz ME At WEEe] 71w el
wom, HF sYFoe ASFEAIAF] 71 v 2t
£ FABI% o9t 28 Ade= GAFT AR 3
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Fig. 1. Changes of the acid value (AV) of salted mackerel
products during storage at 4C for 35 days. @, surface

seawater salt; O, intermediate seawater salt; W, deep seawater
salt; £, refined salt; MM, sun-dried sait.
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Fig. 2. Changes of the peroxide value (POV) of salted
mackerel products during storage at 4C for 35 days. @,
surface seawater salt; O, intermediate seawater salt; W, deep
scawater salt; A, refined salt; MK, sun-dried salt.
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Fig. 3. Changes of the browning value (E 42‘14)‘7 ) of salted

by
mackerel products during storage at 4 C for 35 days. @,
surface seawater salt; O, intermediate seawater salt; W, deep

seawater salt; A, refined salt; BB, sun-dried salt.
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W HEEA 9 S gEae AREA A% 359 )
AFHTE HE qase] Aol M e AHE e
vepd o g2 Tl @ AZsde datsige dud
4 AT (Lee, 2007).
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Fig. 4. Changes of the pH of salted mackerel products during
storage at 4 C for 35 days. @, surface seawater salt; O,
intermediate scawater salt; W, deep seawater salt; 2\, refined
salt; W, sun-dried salt.
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ol27|% St} (Park et al, 1997). L&} A|Zto] Ao
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Fig. 5. Changes of the volatile basic nitrogen (VBN) content
of salted mackerel products during storage at 4°C for 35 days.

@, surface seawater salt; O, intermediate seawater salt; ¥,
deep seawater salt; A, refined salt; W, sun-dried salt.

U A 7949 15.13-16.42 mg/100 g& 238} o] F71314
ok A 14D A )= 15.88-18.33 mg/100 g&. 2 2zt Z7h
AIE YeR S, A7 219, 28, 35U A 7FA] 5-10 mg/100 g&]
Z7} FAE Yelfo] HE 35dAde F2d5g, 2285
4, ASdTd, AN, AdFez 42 4l Largole
VBN 3] 33.19, 31.53, 27.51, 29.15, 30.57 mg/100 g& L}&}
Wt VBNEHE Wste AFdleds AA9eR HQ 3t
asolTelA 7P W VBN @Es BT AFsrae
AQl ZtaFolio] & A8 5 vls| VBN & T71E o]
7V4 ZAth Takahashi (1935)°] ¢J3hd VBN £4-2 o]9F¢]
A=A FollA AAg Sole AU v FhEo) -
Aol AEA3o) wat BAE o] Frlsle E4E AR =
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3L 3T o] o] 3k AV1A A o] Sk A
o5 W AAE T AZEAHE s TMAOS #Helo)
3] AEHE TMA 59 AF G7I8EZD Ao S0
oJ3) gl do] Eafjro] AgEe drUebdA Fof 7118}
E ASZ B o (Lee et al.,, 1998). Song et al. (2005)%
A7 o] %9 739- VBN §aFo] Yntd 7|50 2 5-10 mg/
100 g2 53] A% o5, 15-25 mg/100 g& WF H=9] of
<, 30-40 mg/100 g2 H3) Z7]9] 9%, 50 mg/100 g ©]/<)
B F9 At Ag oo 2 gttt o] wet A3
359 A7EA1 9] VBN o] vlaA A4 e E KA sk
ALE ATHE AREE AANGE, AFrdeRE 4
SolTo® #EHAT oo} 22 AFAE B o AL
AAG, ASHrFoz AesidE o TP d4 Ty
go] i o, F3rd, FEATA, ATANTE A
FrFo M A AFdrd ATe] /Mg Rulg d Yo
7= EFE Bt ole sidESFee SA3vdIZe] 3t
st 7 A Fados a5 433 Ao FgET
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(Lee, 2007).
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£ Fig. 63} 2th. AFEAF sFH= AR oA FTFE
B 53x10°-7.6x10° CFU/gS. 2 Park¥} Choi (1986)7} 3313
ol8g A& FYI olF 2 M=t vk 10%-10" CFU/gel 2}
3 Aol Histe] Ayl AHEE AF e AFETt v B2
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th A 20 YAZA = st S8 eRit A 28
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#Zo5d, T84, AYdez Al 7HaTo Tl
7.4x107-10° CFU/gE H1S523A Ugtom AZa|=g3t AR
dez de ztuFoldte Z7 2.1x107 CFU/gH 3.5x107
CFU/gE % Pl EFE YR A Park et al. (1997)9]
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Soll Aol FA= ] AL, o]F oK< AxAFolu A&
ABGES FEFUOR 3t o= AE FAZ T, AR
SURE2 AQJste] 2t} oleidt Aldel-F4 3 o5 o] #H
st GARSEL st H3A FHog dolye
Aol o] 59 Rujr|ztolt). Ed, ojsjFo A=A Sl
B39 AueE S e 28] e, 3414
29 Tol & a7t A717] 48 ARl ot dnkE
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Fig. 6. Changes of the total viable cells of salted mackerel
products during storage at 4C for 35 days. @, surface
seawater salt; O, intermediate seawater salt; ¥, deep seawater
salt; 4, refined salt; W, sun-dried salt.
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Table 3. Sensory evaluation of the salted mackerel products stored at 4°C for 7 days. Values with different superscripts
in the same row are significantly different at p<0.05 by Duncan's multiple range test

Treatment Flavor Taste Color Texture Overall acceptance
Surface seawater salt 6.3+1.7% 54+1.7° 6.7+1.5% 6.3+1.8° 6.2+1.3%
Intermediate seawater salt 6.6+1.3° 6.1+1.6® 6.0£1.9° 6.4+1.4° 6.3+1.4%
Deep seawater salt 741197 7.0+1.3° 7.3%1.2° 6.9£1.3" 7.1+1.0°
Refined sait 6.0+1.6% 4.9+1.6° 6.5+1.3% 6.1+1.6° 6.041.2°
Sun-dried salt 52+1.9° 50+1.7° 59+1.1° 57+15° 55+1.2°

271530, 1.5x10° o] ol Bujo] @3 Aom By gu)
ol e Az E ), 27| Mol vl ASs5E,
AADLE H ool A 35U 71A] —rJM
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g

TS0 A2 F 7Y AN WA
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BFAANE AN B A A AEL Yol F2 =
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Y 6002 7bg B A4S Jehigen, 2284599
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