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Abstract

To investigate the quality retention method of salted and semi-dried mackerel fillets, pH, volatile basic
nitrogen (VBN), trimethylamine (TMA) and total bacterial counts in the fillets that were UV treated for 1, 3,
and 4 hr were periodically measured dwing 48 days of refrigerated storage. The moisture, crude protein, crude
lipid, and ash contents were 4546 %, 18.87 %, 33.75 %, and 299 %, respectively. The freshness as
determined by pH measurement could be maintained up to 25 days for the control and 31 days for the
UV-treated fillets. VBN contents were continually increased over the storage time. The control reached the
initial putrid level after 21 days while the UV-treated fillets after 25~31 days. A similar tendency was shown
for the changes of trimethylamine TMA contents, although the period differed slightly and the increase of the
UV treatment time could decrease the TMA contents. The changes on the total bacterial counts of the fillets
were maintained under 10° CFUJg during 48days. Especially, due to the effective decrease of the microorganism
count by UV treatment at the beginning of the storage, UV-treated fillets showed lower bacterial counts than
control over the whole period. E coli. and Listeria were not detected in any fillets. Combining the above data
and the sensory changes, the storage period of the fillets could be prolonged from 15 days at present to 30
days by UV treatments.
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FAES AR Z7H Zu) RS 8] 2udA

Fo2 JHFS71E shtl(You BI 1997), AAE0] A
W U9 LElenE MY B9 2¥AE &
A9 HARE glol ol &yl 41 B =J AE
g BN E FANE £ AoE HAAA A2 F
He FELE AZFRE FolA 7t k. olF
g Aoy S TN A% ez ALy
4 85EE o8N ee IS 5 1993), ¥HEA 3
5o AxA €A AT dzd IS A A
Zste Y See EH 5 1919 W1 ATE oln]
Bagoe] gt

a8y, 2FY e Fo UAF ok ¥ AYF
A §8 2 AR DA 27T AdHo)g
v GAE A3 A ukstd, A AEFAGAN o
FEY A7 Ve Mg ayd 9&8a vl bE
ojitt. a7y, A2 HAZNME FH27HZ(minimally
processed) A AFo] Hak IutslsEA o5 AF
8 RES I3 ATY XY =& vdAdE S
MEsrl A €2 x=8g 7leoln gchPak WS
2000). @A AuEFQ A Fo) o]&FI = H| LA
HHE A2AZ 2 J5E HE5tod 42t E 5o
3% st @, WA, UV 24}, 22447, Fola
23, 37F & UF olg Soltk(Pak SJ
Park JY 2000). stAj%t, st&}3 ddF2 oldl-<|f
ol2} irihalomethane(THM)¥ 2-& 29 4o
g ALY FAE 2 £ o9, WAy
I, AHSG & 2F FY AMES FAHY Ay
€0l 8ol3tA &L o Lol U T AR B
AFFE AU Yt gd&o] 15 IHY FL
% Z2S 247 B F 1 olx A ALl /Y
8tx) ¥th(Park SJ €} Park JY 2000).

watA g2 AFAEe] 15019 olgd o] RE
HA FANFY AF A 9%, ¥, Az 2 ¢
FhAA o7l AAAE Soz TZIHL 2y s
A(Shin DH & 1988, Yang ST} Lee HS 2000), &
Astd B2 g HrMstAKShin SW 5 2004), HhAbA
ZAHByun SM £ 1985, Kim JHS} Ha JH 1989)5 9]
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Ytz o = v o}, FFo), protozoa 59 U4
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> oo e

- 663 -

B9 agdiA 7bg Zdgol ZstH, 378, AL
25, AT 9 A" S §FE 2=H(Choi
YK} Min BR 2001). 28y, A9 Aol &
E EAY BT F2 ZEsy, 9o TR
H JFdsE S50 AFEAI ER8] BolXE
Aol o] a3 ol g o] ATFHo|ATHiee KA
2004), 7tEAA Hls AEFY FFELolY B
2 HYgS FA gowA HA & oj&o) kW
ol FHo] Utk
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5o DNA ExE Walss] dEolh. wek o]
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2 Kjeltec Auto Amalyzer(Kjeltec 1026 system, Tecator
Co., Sweden)E ©]£3t Semimicro-Kjeldahl'g 0.2 &
59T} Carbohydrate= 100%014 H&F AEEY &
& Ane goz Adsan

3. UV A2l & M&

53 E449d ZEoE ATEFE LHEE AA
Hol 7ha Zj 2,537 A u} Fol] zpelA oz 30 ecm A
A 1, 3, 4 AIZF B 47 ARG & 4843 B F
2xoA BR#ASHAA wAEY @stFold wE AH

717kl AAE Hste BN
4. pH B35} £3
AR 5 goﬂ 22} Zz8% 50

5. %IHHH gjlxl oFEtHZi_S;J.

g 97148 2x(Volatile Basic Nitrogen; VBN)S 3
F2 conway unitE ©]R3lE= micro diffusion method
(Nippon Koseishow 1973)2 #43ldo. &, st
A& 20 g& BE3| HAstel BAT] Wi FFS 16
mL¢} 20% trichloroacetic acid(TCA) &9 2 mLE @
Z oAd g 3087 BASHY @IS FAAAL
o). o]#x)(Whatman No.DE 3§ ¥ oiz}e] 1 mL
E A&l conway unit WA T3 K,CO:9 WHEAA
dAEE 24F 001 N HC g0 HPsigon,
oS A4 gstd Y drida FFS AN

o}

VBN (mg/100g) = 0.14 X (a—B) x —é % 20 % £ x 100

D NEART

: AR A9l A7 gh(ml)

: Blanko} A 9] 278 Zh(mL)
: 0.0IN @ALA 9] factor

177
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6. Trimethylamine &t2kis}

AA717t%  trimethylamine(TMA)9}  #Z w3
Bullard$} Collins(1980)2) ol wa} o237 2o
AT A8 10 g& AFst FAIe) YA 5%

M e
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TCALY 80 mLE 75ty 183 #3233 & o
(Whatman No. D3} A2 AAo=Z Tt COnway
wnit Aol 1% HBO:& 1 mLE ¥ F conway
witd] $4E& sHest 13FA2 A R WY
T A7 429 A7t AGE F EFHA AT
379 incubatorol] 4] 120837F WX 5t WA o] & o]
=w5lE 002 N HCl gd02 HAF & o 29
95} TMAS] ¢& AR

TMA (mg/100 g) = (a-b) x F x 100/10 x 0.28 x 100
a: FA) AvE 0.02N HCl 8942 mL &
b : blank test?ﬂ A2Hl¥ 0.02N HCl 899 mL <
F : 0.02N HCle] 997}

7. &89 g
34 Z ZF4(total bacterial counts):= plate count
W

NS AHEsY FAAFeE AT AE LES
%7 gAste #, 1 g& #std 085% NaCl 9 mL
of Aetsta 108 Gz FHHAY F=E FHAHY
£ Table 13} 22 %X 9 plate count agar v x]o] =
u_

—
[

315)e] spreader2 BAMA| 7|l 35~37TC ol Al 48+3 A[ZH
e & 48 JFE AFao

m, g & nF

Ao Arg3 ¥Ad e 3 viE B 1F
ojo) 3y, o5y B 2 —1:— =
Ale 487.62 golAtt. HdojdEe 017} 22 A
& ok 28~36 cm, A|E ok 282-390 g @EE Eﬂﬂfﬂ
(Lim CY 5 1997, Lee JS 5 1993, Yang ST ¢} Lee
HS 2000) 9= AF AAEZO @ AR g
o] 2L ojFd wWANE AH, 45, o, o, I&F
2] ol wet Fol7t A&-&Park YH § 1997) a1

Table 1. Formulation of PCA medlum

Component. - . Amount(g/L)
Bacto Tryptone 5
Bacto Yeast Extract 25
Bacto Dextrose 1
Agar 15
pH 7.0

Yautoclave at 15 Ibfin® for 15 min.
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3 ¥ A7 E 1FoYE &€ F UM 2
o] "HE9 FEFZL viAZAFL Aoz, o
WEoR Molo] BS 64~76%2 ¥ (Park YH S 1997)
vls] 43.94%%2 < 31~-42% Z42E FFOIUTY. 2@
Wi Z2AW FFL A7 1887%S} 33.75%9.2H, o]
= Yang STS} Lee HS(2000)7} R.31% 24.7% 2 16.0%
g g4 ZAojrt AT ol 2F Y B2 A4S
o177t WA ZoFRT AFPR FhFgol AEZA
HEY g 71 Wol W] BB Aoz AlmH
tHPark YH & 1997). =3, o] 89 ¢E&FTH A4
Fits utgA o] glol AFo] EHHE ARAE ¢
BE&F0) #adi, FE0] F7skE Al7ldls Ad]
Z4ste Aol qlved, oldx FHEA gL A
2 FZ9rh W, 992 e Q7 g8t ¥ nF
Fol Aon, 289 FHEOEA % 0% F=7}
E Aoz giA AvkPak YH § 1997). &34 &
F3E SFL 4 29%9 045% %2 Jehgs=d, ol
FARES Adv¥oE 7% 2% 2 1% Yo, 9%
el WEo] 2 JRo|h

°
=

2. pHe| Hst

3Fe ZTH9 pH 3325 e APLAN AZ
7170 g E A9 wgHoE pHrt FUMetETh
A 1094 oldole UV AT/ izl vl&l pH
37V 2A Jderged, dExEe o 109 o ¥R
pH 621 ooz 271RH7 AFE e ALR Ye
i, UV A ades AZFIA 169 o3 Aoz
vebstth A 259 AR F dx2F2 pH 65190
W, UV AT pH 641-643 o)t UV AYF=
3190] Ay Foof pH 6.49-655 Q1 Aeg Jeht
UV A7t = Fx A=A =go] He Ao2

Table 2. Size and proximate composition of salted and
semi-dried mackerel fillets

Length(cm) 32.15+1.73Y
Weight(g) 487.62+49.71
Width(cm) 14.36+0.61
Moisture(%) 43.94+3.70
Crude protein(%) 18.87+0.66
Crude lipid(%) ' 33.75+3.01
Crude ash(%) 2.99+0.23
Carbohydrate(%) 0.45+0.00

“Mean+S.D. of five values obtained from separate samples.
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dutF oz Aolgle o189 Ff pHE HE 72~
74 AEE Jehin AR AAE o1& diA pH
55~65 W9 <kAAoltiAmold HY Brown D
1978). O]€%F¢] pHE AFd d2uk-g9 o] what
ARE Aas FRBAAV Fob AP 2 4
pH7t A5t 7] dFolH, AN gol{je Z¢ JAEY
A(ultimate pH)o] pH 5.6~58¢] ©]|271% FHTHPark
YH 5 1997). a8y, A%t AstEE gEyel
TMA, DMA 718 #719719 22 E718E39 54
o7 289 pH/t 9 FSEE o2 pH g
Wz AEE #3325 Atk A4FoFAAE pH
62~64 AEE 272 ALE BEY A5/ EX&
o} AgdE AFo] g FA=oH, FHARS
pH 65 o] o2 Jgo] TAF Jr9 A=z Idd
thPark YH 5 1997).

]
0
1%
N
(1}
k>
oo
ou
1
i ok

B
oft
=
g
i ol

#= Fig 29 YeERA
235 AgToA VBN 49
mg/100ge. 2 wg AQF FeEjion,
haes s Z/sEa, A% 49
UV g2l wjsh <& 10~13%4 F

Qle
0

el

k=]
o diz=e
P

o o

s
o
1o
-ﬁN s
b
flo ﬁ :j]{é olN

AT AEWRE FAM AHT
N gasel e Fel AEAe
1g ARZ S HEF
F Ae) AREEE A% FhET

N,
it
i

5.8 —&— Control
| ——1ht
! —&—3hr

5.6 | —— apr

5A 4 [ S SE— L. 5. k. 13 B S S
0 5 10 15 2 25 30 35 40 45
Storage period(day)

Fig. 1. Changes of pH in UV treated mackerel fillet for 48
days during refrigerated storage
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(Takahashi T 1935). o]¢} o] Fwtyd @724 §F
o] E7tete AL ol§U AAE Y ARAFEY A
gy TMAOS] ol 93l MAE = TMA 59 A
BV EAT AdY F29) 93] duido] B o]
A= dRYEL S 71087 HEQ Row
B3 9tHLee IS £ 1993).

VBN @& Quly 7]Z0=2 5~10 mg/l00g & =
3 AXF o1&, 15~25 mgl00ge HE AT o8,
30~40 mg/100g2 Fo] 2719 o], 50 mg/100g ©}A<!
2S 59 B7t A7 o)gog #FI o)d wg
H2E A4S JHE SAGE 2o dgdE ¥y
s} VBNE utehie AR/ dzze o 21~25
Y(17.5~26.6 mg/100g), UV 1A|Z+ HPFL& 25~314
(22.4~29.4 mg/100g), 317+ A EL 25~319(21.0~
280 mg/100g) 2 4AZ AHIFL 31Y o]F(245
mg/100g)Ql Ze 2 et UV AHAgte]l 242 4
2 FFE Jehisig.

A F 48go] AN AN HE2FES 56 mg
100g2.2 AZz7)q] vg) 8uju S/t Ry =rt
AR, UV 1A AZZE 49 mg/100gC. 2 F 5
Rem, UV 3, 4 A2t A3 424 429} 35 mg/100g
22 yeht AZY 5~6u F7tE FFEoIch a8
W, 509 Agee 947 2507t AAAE] ws] VBN
ol 238uU F7HE Y= BiLim CY 5 1997)
o BlaEtE 11 F7HES wle B FF:oIUTh

ZEHoE VBNS Z7Pt oA AlFY W3l mE
AALA WS AN AE UV A g4 4

VBN(mg/100g)

0 5 10 16 20 25 30 35 40 45
Storage period{day)

Fig. 2. Changes of volatile basic nitrogen contents in UV
treated mackerel fillet for 48 days during refrigerated

storage
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1A% BAF Fad Hmd AFHoH, UV AL
9 39 3% IFAY gFe F& A2 gddnk

‘4. Trimethylamine &f2ks}

o] § Zo TRE ALFES AxS Fv9 A
o #Ed a3 JAAE 53] TMAE A &4 s A

o) EAFA o, ofHlF{ A% TMAO 247} of
S&o EAsE 894 ThU AFY FE 959
TMAZ AR FAHE= ASE gElAd Ut Yamagata
5 1968). EF, I APFTHE0l dEYotET FAXA
NEgge £& A¥ H2 JYrkPark YH 5 1997).
etz oz TMA o] 3~4 mg/l00gs HoiM™ =
NEAe E F AqA9W, o] 27|RHAY JFAA= oF
of wWE olzb @ob Fold F¥ 7 mg/100g7HA =
&g cPark YH § 1997). £ 2R E 3~4 my
100gd wWlE ZV|FdE #955en A T TMA
A9 Aske Fg 3% 2o BE A¥TC) AF £
7] 0~0.84 mg/100go] Yok, HEFL 10~16YU A}o]
o] 27)%97)Q] 3.92~4.2 mg/100ge] Eoj4on, UV
1, 3717 A FL 16~21Y Aol(3.64~4.2 mg/100g),
UV 4A17F AL 21~25Q A}o}(3.92~4.48 mg/100g)

c A Aoz eyt =3 48Y 3 F dE2E2 672

mg 100g74A Z7bekgon), UV Hel T 588~644
me/ 100g02 Z7bshed TR
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Fig. 3. Changes in trimethylamine contents in UV treated
mackerel fillet for 48 days during refrigerated storage
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3¢ Bste Fig 4% 20 Qudoz FogiE o

=
79 2%, 37 § 9% AEHA gk 242
o

€ olu] of7tn], oA EH L LT Fol AFo ¥
Feo] QliL, olEo] o9 dAFoly ALASF
S F99LE 39 ox= F® ZAW U, AX
SUF2 Fsy . o HF Ay 47 s
o] BuldtE G R ELY o BERZF FHo=
gdojvts Aol o8y Hujy|FojtPak YH T
1997).

asel B UV M vz o3 Adg =7
o ZFEAA FEAZ T FHE gATLE=A M=
fAE AZAIF LA Folth UV ZAMe o= X
BH7 Qof, TGN 2ol HF 2d Folx dix
TR FAF7L Ghon, olF 48U AZL F
e W E FA&EY dPuEE SR g2
U dEXZEOE 535 98 3EE 29 vy
A ez ALSHRTE AdAde A njAEY
NA=+ Gram(-) bacteria, ¥AFA] bacteria, fungi &
ola] 260 nm ©}&}e] UV 3Zo) A= bacteriaxs A
AEol BAASStA, Ecoli®}y SalmonellaS T3 Be
FREEC 15WS UV lampZE 10 min AP ™
t}al $CHChoi YKSF Min BR 2001).

oA 79 AxdFd 9o FFAA MgTE &Fs8
T PHE 2% 5F5n, MY o9 5o 9%
SA7E 4717 A FAFl o, dvtygow o
§%9 AFF7F 100 olstd sk, 100~10° A=
A 2715, 15x10° o] FolE R BF Re® K

Total bacterial counts(iog cfu/g)

2 6 10 14 18 22 26 30 34 38 42 46
Storage period(day)

Fig. 4. Changes in total baceterial counts in UV treated
mackerel fillet for 48 days during refrigerated storage
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2 gltPark YH 5 1997). ol&l@ 7l&o] <lsha 48
d 9 YERTL TFF BE APFO] 100 olstd
ATHE AAT A ReE Jyeh nAEGFHe
2 AsitE 2 4 A, 304 olFoE UV He
FE £ A AJgAA AT =gol A7 At
Hel Z7te} d2A 9 AFAY 5o yeh} 4HdE
AFsA L Ao FUHAT Jung F(196)E 1
Sol2 ALARCIT)F 4 B5Fo= 78 AL

2 w2 gt 57 10x10° CFUg ol1€ L,
1597 309 ARA =g =d2F Aol {97 a
ol ek, 304 olFole F5HIINA WA, A
59 g4 o7t A ReE B w ivh

W, 2EF o9 v PETH FAAE AAT 2
3 E coli. @ Listeria ¥ ASHA gtHdata not
shown). &Y, WEHR B7AQ HFQ Clostridium
boulinume TIAAE AFE S Ao <k &
Ao s Y¥ BEste] ARG A87Es Hels 4
2zo® =429 97t YLEZDoyle E 2000),
L. olo] YT B} WEF HA BT Ao A
g4}

=gZgded AEes ATTLE B 15
(Scomber japonicus) BH S JFAZ F A=/A
We a8y 95ke 1, 3, 4217 B ALA A
F 4890 B¢ BFLEoA AFSAA pH, HEEE
7128 2(VBN), trimethylamine(TMA), 2 59 ¥3}
2 ahEgth 15 " FE 4546%, 299
18.87%, ZA 33.75%, ¥ 2.99%F FFsA3L, F
A2 $AHE pH 65 ©)4E Yehlle 7 g7
2 25¢ <14, UV AHTFE 319¢ o]FRh. Conway
unitE AHES wlFFadel o VBN FEFS ARV
7+ 2719 @A ALFHL 2 FUEIGEA, dxTel 21
o, UV A3} A)ztel) wa} 25~319 ZHAAA d=7t
FARE Aog eyt TMA §FE dxFo] 16
9 oA, UV 1, 3AZt AFFE 16~214, 427 A
T 21~259 Atold] 27153 @A 3~4 my100g
ol gd] o2k ALE ygwt FFT &8 2H 8
d B REEe THF RE PTO] 100 CFUg
olgld] HPFHE AT FeHPav, 53 UV A+

oL 2
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