832 4 A B} 81 9] X|

Korean Journal of Fisheries and Aquatic Sciences

KFAS

gh5=2] 49(6), 731-736, 2016

Original Article

Korean J Fish Aquat Sci 49(6),731-736,2016

Ha M & 150(Scomber japonicus)?l M= X|&E JHLE st
EZ Ed "t
HEMS| . ZIBI% . 2T . A - BAY . ZRIK| - YEED2| - ZHAN - HefE
S523 . Z|xiEe - HBIP - 0|23 - obEE*
SRS AZSSIABHTL AN SITSHTA RS T AESYS ECIHOIAY HTA

Assessment of Quality Changes in Mackerel Scomber japonicus During
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No freshness indicator for fish has yet been established. Thus, we investigated changes over time in mackerel quality
in an effort to development useful indicators. Fresh whole mackerel Scomber japonicus were stored at 4°C immedi-
ately after capture and quality changes were evaluated every 3 days for a total of 15 days. Whole fish were divided
into ventral parts (VPs) and dorsal parts (DPs); we measured the trimethylamine (TMA) and volatile basic nitrogen
(VBN) levels, pH values, and color values in/of these parts. The TMA and VBN levels tended to increase during
storage and the TMA changes in VPs were higher than those in DPs. In particular, the VP TMA content attained a
maximum of 3.68 mg/100 g at 6 days, and the VBN content attained a maximum of 20.88 mg/100 g at 9 days, sugges-
tive of initial fish spoilage. The pH ranged from 5.99-6.17 over the first 3 days and from 6.17-6.38 from days 6—15.
Surface color changes on VPs and DPs were explored. Significant decreases in both VP lightness and yellowness
were evident after 3 days. The data suggest that both TMA level and lightness of the color are valuable indicators of

freshness in the initial stage of mackerel retail.
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TEojl Ty avgo] 2005HL Ao A7k 2ul
155,617 M/To|1d Ao] 20114 211,755 M/TZ 43| 57}

5F o (Jang et al., 2015), 9-2ubeh, F=F, A SolA] vljd
1005t & W27} o] g o] S 3 4-8 Ao =2 2z

UTHFAO, 2014). 11-50]= X[ A1} Tl zlo] F-Fa}m,
T =B SFR| WA H(polyunsaturated fatty acid, PUFA)T} tha

= O 3z Y

2 7tEaE 2 peptide 5-& 551 -5t 2Ich(Kim et
al., 2002). 3tA|9F PUFA= A AtghEsf &o] {42 4kahH
A, A5 carbonyl 2HekE-0] A4 0 2 WA E = B34, 214
HpARe] A4 0 2 olah thul WA £ 9 GOt A5} S| &
A #3slo] #A|1- o] Hi(Gwak and Eun, 2010; Lingnert and
Eriksson, 1980). ©| 3 & A %= 4{5}7} W& 1150 H[gHA] 5} 4]
535 05, A% 50| scombroid fish poisoning™} 722 A& ]
A AEES do7l 4= glti(Mackie et al., 1997).
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AARF-SAEE dsto] x| A 7Hg8l| Au74A] FEA|
o2 {5 o e JEeE FETFOo=HA Aol A ¢t
At PAREE S5t 13t 718k 2408 Urta Qi 814
T sibe o] A =94 A ohefRt 234 Alsskal
uom, F4 5 WS e A4 F4 7|E2 Aol Al
AP} 7FEEE A7 o] AWHINAQS, 2012), 4h=2] 79 A
LA S7E T48] o] Fo| A7) Wil #4 s BT 9l
= Aladlo] A= o] QIA| otk 3 pAbEof tiet
ARIGA oA F4 7| A2 ol 7Y A, SIHE, 7154
+ 3 WeribEol disfArt F4 71E0] FA glor, o F
o] e, M7, 3fn] 5 F= 2] s2] Sl titt A o=,
Hrp 432 7] npg o] Alggh AAJolet. o] Lol A, il
o] o] A7 2ol mhE A= A5te] &4 W3KHa et al., 2007)
4 o]2 AT 4 9= HAE(Kang et al., 2014; Kim et al.,
2014)¥} =2] 4] A 2](Song et al., 2005)°] wh 5 W3] o
aff A7} o] Fo] A AL o] 5 AbX| | A Al FA S Al
AR S ff8l A-85h7] 1 asol Al E A4 A3 A
of] thgh A= o] FoI x| x| ettt

wheba] & At AR oA BEE 283 4 Sl AL501 9
9 {570l e 4 AGES 7 e FARE AL
NS 517] 913t A GAR, vl o]¥3 al5olE WA
ol A AAFste] kA A %41 trimethylamine (TMA), volatile
basic nitrogen (VBN), pHS} 354 23281 M eof gl ¥i3}
£ SAsto] ofF A= AESA YR o FAWAAIAE T
o] a3t A7 5 A|AstaLA} gt
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= U] A8 Lol B ofBlat 212 6nFel 4 4T
A Agste] 15U 3% 22 0.2 Aol AH-stect. o}
& 150]= 35-40 cm AE2] 500-750 gt 35 cm ko] A
9] 500 g T|kel 5+, A~ H7] =2 vision inspection system (D-
VIS-01-P, Devicenet, Inc., Seoul, Korea)¥} load cell (OBBL,
Bongsin Loadcell Co., Ltd., Seongnamsi, Korea)©] A2He A1
oA A%2A A 2Tlo R BaEglon, 47 3utel A%
shof, Ao Fdoll W, me, 2re, WS AlAT ¥, 52 53

o FE o8 veo] AdlS AATSHIH

pH

TS Fi u} FEOR Ui F 5 HEO 42 AnE
ARESFGITE ZA Tl S 3 gofl SFE 30 mL 7ot} oA
7](Ace Homogenizer, AM-7, Nihonseiki)E ©]-8-5}4] 10,000
rpmof| A 2487t A3} 3k &, Ao A pH meter (HM-30V,
TOA, Kobe, Japan)E- o|-8-5}o] Z435}%c}.

g - PEReY - P - dey - 3L
oFe - A

Trimethylamine (TMA)

TMA $% 2742 AOACH(2000)% Waalol Z4aloic).
DEol 48 53} o) H9= Lol 7 ARE 10 g 245}
o] 7.5% TCA €9 20 mLE H7Fet &, #37|(AM-7, Ace
homogenizer, Nihonseiki, Japan) & 5,000 rpmo]| A 1527+ o2
3} 3 %, WHEZI(MS-2026, Misung Scientific Co. Ltd., Seoul,
Korea)= 3027t wHE 51T}, o 7x](Advantec 5A, Tokyo,
Japan)Z AFR-510] o135 3,000 rpmol| A 105-7F A2
7]2(Combi 514R, Hanil Science Industrial Co. Ltd., Kimpo,
Korea) ¥4 31t ool 4 mLE E-35}9] 20% form-
aldehyde 1 mL, =~ toluene 10 mL ¥ 33} K CO, 3 mLE
AYE A7) 35, 1871 voltexing 3 Tk SE7F A X8k,
2% toluene 4o Na,SO, = 1487+ 2= Al zich 8
AFZol2. 0.02% picric acid®} 1:1 ¥-3- A]# 410 nmol| A 5%
=& SAskk
Volatile basic nitrogen (VBN)

2 Ao A= AE37379] Conway & o]-85ko] HA|5)
UTHKFDA, 2002). 115-0] S5 53 v = vro] A& 3,
10 g& A7 F1 S5 50 mL 37Fske] 104 wek, 56 44
= 3% ATt Z 3027t EE 842 3,000 rpm, 10+
7F AR E sho] B2 A5 HS DSl o] & AFSHS o1}
A1 ¥ 5% H,SO,Z o|-&5to] pH 4.00.& 2 A5}3l 100 mL
7385131t} Conway unit WA o= 0.01 N H,SO, 1 mL, 2|4
ofl<= sample¥} 223} K CO, & 1 mL# 37}skal E3tsto] 9
= A9 25T, F%E 30%2] 204 TAIZERESAI T, o] 5
o]l brunswik A|oFE 3F {2 H7FeE & nlgeg HEle o8

509 0.01 N NaOHE 245t}

agol FHOA T F919 sHA, 12814, 1987 EFHE
718 Sto] 5 SHY o R (HA) FiE S5 Ato] B
2,0l S o] gk RS ARA|(A8OF-208, Konica Minolta,
INC, Japan)= =743}%c) M= L* (lightness, W), a*
(redness, ZA ), b* (yellowness, M) 7S o] 83510] =
Astich

SAXzE

—
—

A% Avlo] ZA A4 2= SAS program (Statistical analytical
system V8.2, SAS Institute Inc., Cary, NC, USA)=- 0]-8-3}o
H 4 2AREAE %, Duncan®] tf5- 4 H 0 2 P<0.05 5=
FoA A 7He {94 zfolE At

Znt W o
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Fig. 1. Changes in trimethylamine (TMA) contents in mackerel
Scomber japonicus for 15 days during storage at 4+1°C. *‘Means
with superscripts above same color bars are significantly different
(P<0.05).

ofufj 7o 7% o] Ql+= trimethylamine oxide (TMAO)+= A}
Zofl Al E= o5l Foll A5k 24 5ol 93 TMAR
SHAE HFWE FE6aL o] & Bl Full A=E SA5HA
HH(Kim et al., 2009; Benjakul et al., 2004). o|H A¢of 4
= 5o E 1549 5ot 3Y 1HA 0 & 4 ¢ Hksto] 53} uf
FHEE TMA ?hd= S4skelt L 43}, 092 TMAS]
2O =020 mg/100 g, ¥ 0.27 mg/100 go] G, 15 o] =
= 6.41 mg/100 g, ¥ 7.58 mg/100 gO.2 AA7|7k Eot Lz
5] S7Fk3ith(Fig. 1). 53], 392tolA] TMA gro] FollA=
0.63 mg/100 g, Bioll A+ 0.99 mg/100 go] 31, 6L}l A=
S 2.11 mg/100 g, 1] 3.68 mg/100 g2 # & 6 A} A F4
SHAl TMA ko] 57kt o5 Sall 3 ollA 6YAF Ato]9
A B Ao 2do] S71ste] TMA W3} Fo] A Lt
7 © 2 A} E th(Shin, 2008; Esparaz and Cajipe, 2007).
ok, = A7 50 TMAS] §hfo] 5 F-9]Hoh v F¢fof
A e A Sl B 4 Q9lth 694 T ole] v
9] H¢ 27| Fuff 4kl 3 mg/100 g& Z}sh= A2 &9l
o UL, T FHlolAE A 9U oA TMA gEe] 3.02
mg/100 0.2 27] 3} g Zaleick. ol u) £917H v
A3 513 917w ol o] elofeln, 4-itero] ot Uj
o] R} Al = B 4o 95 TMAOO|| A TMAR 9| gt
glo] o 2] 2 Ho 5 neluct w4 TMAZ o %
A Yepd A Al EtHPyeun et al., 1996). o] &o| ule} TMA
o] 27] 3 L Aol S Ho|x 9or], TFo]o] TMA =
7] Hufj=222 3-4 mg/100 g O & B E 37 Q] 91 K(Song et al.,
2005), o= AbA| ol 4] 18] E]o] & -5 5= TAI] & =
7] @A A AR A E2A ARESE7| o AE7E S oY
oF. whebAl, TEolo] g A A|ERA B 3} 5 2]
Tk TMA % 2717} 270 hep, o) 3291014 TMA 32}
0] 1 mg/100 g o]t uf 31501 9] 44l A=A L}
e P EEPIEE Y
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Fig. 2. Changes in volatile basic nitrogen (VBN) contents in mack-
erel Scomber japonicus for 15 days during storage at 4+1°C. *
dMeans with superscripts above same color bars are significantly
different (P<0.05).

wo] Q= FHH B71AAY jhge] F7sHA Hrh VBN
o] ThalAlo] peptide, amino acid, peptone 52}
| ot A 1 ghko] S71s7| &= st
9 nAEC] 2Hgof o3 TMAO7 8
A7)/ E4o] B4 =o] VBN
o] S7Ietth(Kang et al., 2014). VBN gafof| upe} of5-0f 41
T AL 7hsE S Q= A o Ko A= 5-10 mg/100
g, HE AE 9] o] S0l A 15-25 mg/100 g, 51 27]9] o] &2
30-40 mg/100 g, ¢4 Fuj2] 79 50 mg/100 g o]42] 423
= Yehll= oz deA dck(Song et al., 2005). E3, =4k
7hs YR o] M g1 2 2 20 mg/100 g2 AJAISHL ek
(Heuetal., 2008). & Lo A= 4T A2 A% YAfol| wh2 11
5019 VBN 3 315 S 8F 3l th(Fig. 2). 7L A3k, 0g4te]|
= uljel 5 FEe] 80 Z12}6.11 mg/100 g} 5.04 mg/100 g2
25 vehfio] AR & S HY o A dx i 1A
Zolof whet VBNO| §HF2 AAbA 0 & F7l el H e o
EF Qle}. 53] vl F:0] o] F RO SR Th A EA Elof uf
£ K7t XY ol whet VBNO| 57t Fol o & 21 2RIg
4= QA SATh 0 AR E] 15U el Al 5 F-4-9] VBN -2 5.04
mg/100 goll 4] 32.53 mg/100 gO 2 Z7}etgl o, uf ko
VBN &2 6.11 mg/100 gol A 39.46 mg/100 g2 RS
AL o]= 0Y A} wh o} v wFls wff -2 a5 ol A Rk Fh9fof whef
Hjo] LEL; VBN §HFe] Zof| 2ko]7} 9155 ERIe 4= 9l
ek 53], 5 Fat=> 1294} 23.40 mg/100 g9 =29l A] 15
U2} 32.53 mg/100 g© = vl F-7-2- 1242} 28.16 mg/100 g©]
222]0)| 4] 1543} 39.46 mg/100 g© & 3243 VBN §Hefo] =
7F E& e glet. o]u] 9URFRE = vl 919 &2 A= g
A%12120 mg/100 go]4o] =215 H37] wf ol Y=z H o]
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27) 53] 0] 71 2AS WY AHOR AT A al, 2006). HE A8 o]5 o] 27|45 pHE 6.2-6.4 Hzo]
Folxto] W2 VBN § F7M wAE B EAUL A w Algo] ofele e R pH 65 oo B gt
92 Bl EA AREE ookt Ak Sof sk (Parkctal., 1997). ¥ AR el A T o}o] pHi(Fig. 3) A
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o] Z7}3l E3] uff LR SO Y AFo] nj Y=
bt Afste] FHol o ek Ao AtedT. 2 65

oI5 AL A Al AREH o] 83l7] flaiA= 641 b T a
2 A= Ao] vlklshy B Ao A A7 12 3t c c
011 VBN®| gifo] 27] Hajf o] mEsto] VBN 1 T
9] 27] A= A #ETH= A83A A E2A 2ot o A% N
1.0 2 At EthOzogul and Ozogul, 2000). ol
pH 3t 81
. 3 6 9 12 15

]_

AR Al *M & B pH 5.5-6.5 Z%-o]v(Kim, 2004),
AL ol &5 OHD]'H]'—-O] AP H A ZAto] A o] pH Storage period (days)
7} ol x] AAG o] 2] 72 pH 5.6-5.89] o] 2ck(Park et al.,
1997). 3FR|9E A|7to] AHulghol| whah A o] ole] a4r) S o Fig. 3. Changes in pH in mackerel Scomber japonicus for 15 days

WA S Basto] ofu] g, o Ljolg A AT} 271517 Hck d.urit.1g storage.at 4+1°C. “‘Means with superscripts above bars are
significantly different (P<0.05).
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Table 1. Changes in color value in mackerel Scomber japonicus surface for 15 days during storage at 4+1°C

Days Color Surface
Dorsal aspect

Ventral aspect

Dark blue color of top Between stripes

Lightness 24.62+1.922 33.60+3.36° 87.04+2.622

0 Redness -2.20+1.29¢ -3.44+0.62° -1.91£0.77°
Yellowness -2.70£1.10° -3.79+1.63% 7.27+2.722

Lightness 21.59+1.65¢ 33.49+4.322 79.11+4.61°

3 Redness -1.36+0.72° -2.36+1.13° -1.26+1.83?
Yellowness -1.77+1.152 -5.68+2.31° 4.02+8.26°

Lightness 22.39+1.69% 32.97+3.22% 76.44+1.82°

6 Redness -0.9340.38% -1.45+0.462 -2.0840.32°
Yellowness -1.17+0.81% -5.46+1.44° -2.67+1.91¢

Lightness 23.85+1.162° 31.97+1.07% 76.55+2.10°

9 Redness -0.68+0.13? -1.21+0.27¢2 -2.13+0.40°
Yellowness -1.36+0.81° -4.56+1.123bc -0.61+3.13

Lightness 22.78+1.37%° 32.12+2.37% 76.39+2.48°

12 Redness -0.76+0.242 -1.29+0.222 -1.97+0.38°
Yellowness -1.67+0.57% -4.75+1.04° 1.03+1.67¢

Lightness 22.25%1.69% 30.99+2.64° 74.65+2.95°

15 Redness -0.70+0.202 -1.32+0.53? -1.5710.422
Yellowness -1.07+0.77% -3.55+1.65° 3.85+2.30°

*iMeans with superscripts in the same column are significantly different (P<0.05).
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