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Effect of auto—skinning machine
on quality of raw sliced fish

and establishment of the optimum hygiene

Tae Kyoung Kim

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract

Nowadays, customers who tend to consume vegetable and sea food
for health are increasing because of researches that meat and instant
foods cause obesity and .adult disease. Expecially, raw sliced fish
provides quality protein, polyunsaturated fatty .acid, free amino acid
and several minerals™ that is growingabout five trillion won on
consumption market. However, raw sliced-fish has a problem of high
price because of its difficult cooking process and low proficiency
depending on handwork. Auto-skinning machine developed and
supplied in 1990s has known to be high proficiency but low quality.
So, many sea food restaurants like Japan restaurants have avoided to
use. This study investigated the effect of using auto—skinning
machine for raw sliced fish’s quality.

To investigate the effect of auto—skinning machine on raw sliced
fish quality, proximate contents, atp related compounds, breaking

strength were measured and sensory evaluation was conducted. In



addition, because there is no standard to use auto-skinning machine.
Olive flounder, rock fish and common grey mullet most usual
species as war sliced fish were bought Jagalchi market in Busan.
Proximate contents were not significantly different. Breaking strength
standard of raw sliced fish hardness results in no significant
difference. ATP related compounds were not significantly different,
especially inosine monophosphate that is known as tasty components
was individually different, but not significantly different by skinning
treatment. In sensory evaluation, respondents cannot find out raw
sliced fish cooked with auto-skinning-machine compared to handwork.
To check the hygiene of auto-skinning machine, viable cell count on
surface of cutting board, filling roller and skin removing board of
auto-skinning machines at 10 raw sliced fish restaurants was tested.
Snider’s standard suggested for GMP and HACCP lower than 2.66
log CFU/100cm?® was applied to judge its hygiene and cutting boards
at 7 restaurants, filling roller at all restaurants and skin removing
board at 4 restaurants were highen than standards.

To keep ‘auto—skinning machine clean, several ‘washing treatment
including cold water, hot water, washing—up liquid; blecher and
alcohol were experimented by sterilization “superiority. Viable cell
count increased after. 24 “hours when “auto-skinning machine was
washed with cold water and hot water. Bleacher was most effective
to cutting board, filling roller and skin removing board that its
average viable cell count was 4.6 log CFU/100 ¢cm® before washing, 0
log CFU/100 cm? washing 12 hours later and 2.64 log CFU/100 cm?

24 hours later.
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AOAC.(1990)0l we} i A7teE A=
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e 743
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AEY 9% 373

HA BHAEA S Jwamoto et al.(1987)e] ol uwle} F&31o,
F=3 AR EZD LS 0.02 pm membrane filter= o sk § &) 5]

HPLCel 20 w=E FY¥stA e, HPLC= watersAFe] controller 600, TM-
600 intelligent pump, dual A absorbance detector 2487, column oven 4
10 2 differential refra tometer= AF£3l 2™ column- p-bondapack
Cis (3.9x300 mm)ol /1] column (Water model 91822, Ireland)<
AbE-3FA T o] A 8ol & 9296 triethylamine=phosphoric acid 2% & 9

(pH 7.00& AF€3Hd a1 %S 1.0 mL/min, column <%+ 40C, A&
)=

e 254 nm, =AAIZFS 30+, peak WA auto chromatography data
system& Ed AHEste] At F zbzbe) s ki

2. 3. }YFE FA
Ando et al.(1991)¢] ®FHo| w2} Rheometer(Compac-100, Sun, Japa
n)< o] &3te] 552 ofg Table. 19 22 A2 A3

=, o5& dHo] HastA Felste] 20x20x10 mme] A7 = HAZ)
dol 2L Sl A Fol, 47 9% BEE BEL el of



o] =AE 10 mm=z TUsHA st AR AFLEAY. gy Es=
217 10 mm cylinder plungerE AH&3l¥ o™, £% 60 mm/mind 2]
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e 274 vk 49AIE 588 ZYstel FE+EEAHmea
S.D.
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N

H H
&g, &3 329 WS "W B (BBL Culture Swab(R), BD, US

A)eZE 3 cmx20 cm WA 7IERZ 203 FAE §H Higd 9 7
SHAl X E3sto] Fare] dgdS FA|Ste] AlFEAoz ALESHAT.
AT A4S 8 AFdeds dAER A 5e] EFshu A (Plate

Count Agar; Difco, USA)oll" = $ 37CANA 48~k vl k315 T}

=
=

L

A% A= SAS(Statistical Analysis System) S T2 o =
zke] Ao tigk ANOVA testE o] &3sto] #AMHEA S & F 3 %
TS T3k, Duncan® TP (Duncan’s multiple range test)=

P<0.05 FejeEol A wolak dAde AAskaT



Table 1. Sample profile of fishes collected from fish market

. Body weigh Body length
Species
(g) (cm)

Knife 794.56+39.60 32.46+0.98

Flatfish
Skinning machine 773.39£89.57 33.01£1.60
Knife 437.52+37.37 22.76+£0.84

Rock fish
Skinning machine 504.06+72.33 23.76+£0.59
Knife 423.93+£35.52 31.70+£2.73

Mullet
Skinning machine 460.05+£24.77 30.04=0.81




STEP 6 STEP 7 SHals -~ STEP 9 STEP 10

Fig. 1. Steps of pretreatmenting with knife.
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STEP 10

Fig. 2. Steps of pretreatmenting with auto-skinning machine.
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Table 2. Contents of moisture, crude lipid, crude protein, ash of Flatfish, Rockfish, Mullet

Moisture Crude lipid Crude protein Ash
specles ) Skinning ) Skinning ) Skinning ) Skinning
Knife ; Knife 3 Knife i Knife i

machine machine machine machine

Flatfish V7366+0.15 72.58+0.44° 1.44+0.15° 1.75+0.32° 20.13£063*  20.54+0.41° 1.37+0.07* 1.40£0.06"
Rock . : ) ) )
fish 73.75+0.46% 72.28+0.3%° 3.51£0.422 3.21+1.03% 21.23+0.43" © 20.52+1.24*  1.40+0.13" 1.29+0.05"

1S

Mullet 73.03+£0.32° 73.44+0.18* 4.78+1.07¢ 4.44+0.62% 20.68+0.5* | 20.90+0.42*  1.35+0.02" 1.51+0.07

V. Values are express as meantSEM (n=3),

2" Distinct letter indicate significant differences between season, according. to. Duncan's multiple range test(p<0.05).
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Fig. 3. The contents of moisture by pretreatment of specise.

“*Vlaues with different superscripts—are significantly different at P<0.05 by

Duncan’s muliple ranged test.
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Fig. 4. The contents of crude lipid by pretreatment of species.

#*Vlaues with different superscripts are significantly different at P<0.05 by

Duncan’s muliple ranged test.
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Fig. 5. The contents of crude protein by pretreatment of species.
“Vlaues with different superscripts are significantly different at P<0.05 by

Duncan’s muliple ranged test.
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Fig. 6. The contents of-ash by pretreatment of species.
“dy]aues with different superscripts are significantly different at P<0.05 by

Duncan’s muliple ranged test.
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Fig. 7. Difference in the breaking strength .according to pretreat

ment way of-Olive flounder during storage at 0C.
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Fig. 8. Difference in the breaking strength ‘according to pretrea

tment way of Roeck fish during storage at 0TC.
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Fig. 9. Difference in the breaking strength ‘according to pretrea

tment way of Common grey mullet during storage at
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1. 3. HAABHEAEZE ¥

ol o] AAAHREAL FE FH EFAUAE FH3h= ATP(a
denosine triphosphate)¢} 7 #2221 ADP(adenosine diphosphate),
AMP(adenosine monophosphate), IMP(inosine monophosphate), HxP(in
osinic acid), Hx(hypoxanthine)o|t}. Au|AdE o2 F Q3 A2 IMPe
AMPZ, IMPx= Zraure U= A E o2 glutamic acide} 3=3td A=
o uts AsiA7l= A&l vk FH AMPE L A2l A9 FH|o
A vk IMPA 9 glutamic acid¢}e] Atelo] A5z 37 9 thHKim, 2007).
of¥ wy WRjel] wE Au|Adtel Zols dolr V] fsto], ZI A
AHGH7|E ZH7} AFEske] 0TCelA 0, 5, 10, 24;.48, 72417 B#AstH
A ool T AadEde] wstE dolu gktk(Fig. 10-15).

Hxe A% ATP #Hs3E o F @a-& 2h7F ¢F 9.20 umole/g¥} 9.1
0 umole/goIN2H, A&7+ &Sk & h=ke] Wst+= A9 gl 27

SAA D= ZF2; 751 pmole/g¥ 7.30 umole/g©] L&
A GAIZE 10A] 7Hell = 6.38 pmole/g¥ 6.21 umole/g, A-&AIZF 244 3¢
of = 1.81 nmole/g¥} 1.63 pmole/gZ 7 A3 =5, 48A]7F o] 5
+ 0 pmole/ge] g&e 772 Uit A3l ubs AA s = IMPS

Fo A3 Asoja v E ol& e W S AF= 27 017 ym
ole/g¥} 0.15 pmole/gS~LFEF] AL 244 7He] =588 umole/g¥} 5.82 um
ole/go. 2 HZA3] A3 aL, 484 7koll= 748 pmole/g¥ 7.60 pmole/g
ow HAuAHS HetlAar 7243 o] Foll= MAT] it AFS B
% tH(Fig. 10-11).

ZyEete] 4, ATP #dstedEe & &3S 242 oF 7 umole/gel
Ao, A7|F st T T W= A9 A 2Hu ATP
Zo ZAA S = 47 6.4 umole/g¥ 6.51 pmole/gol o™, A AA|TH
10A1 3ol = 3.6 umole/g¥} 63.82 pumole/g, # &A1 24417k = 0.25 um
ole/g} 050 umole/gZ F23] 2, 48A17F o] F= 0 pmole/
g ¥FS 27t verdiddv. A 3E sk A4 s IMPYES 23 A
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solyEaar|E ol d& w SA AFol= 242 04 umole/g¥ 0.37 1
mole/gS YEFHRA L 244 7Fell = 3.9 umole/g¥ 3.82 pmole/gl.& 24
dsotel HaS ek Wola, 48AIZF ol Fell= A A8 FAdte
des RAtH(Fig. 12-13).
7hsole] A, ATP #dsteeEe] F 52 22 °F 5 umole/gol 3l
ow, A7 &<k T Y Wste A9 it 1Yy ATP 9
2 FAA o= Z+zF 358 pmole/g¥ 3.37 pmole/gol Ao, A A7t
1041 7Foll = 1.1 umole/g¥} 1.01 pmole/g® FZA 3] Zo]EqoH, 244
o] %o = 0 nmole/g®l IFF= 22 ettt A3 ste 2
IMPE &2 23} AFo]dgdy & o] o W S AFdd= 47 0.
54 pmole/g¥} 0.66 pmole/gs YEFH L 244 Fkell &= 3.75 umole/g ¥} 3.
44 ymole/g 22 H A3 Fadte] a4l S LERHRLAL 48413t o F-oll =
A A8 fHaste 73S B At (Fig. 14-15):
o Ho} ojyety] Mo wel AAHEDY I
o

v %
B Tag AolT wGw, 53 gugRez

g
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Fig. 10. Changes of ATP related compound of olive flounder
muscle during storage at 0C after killed by spiking at

the head and pretreated by knife.
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Fig. 11. Changes of ATP related compound of olive flounder
muscle during storage at 0C after killed by spiking at

the head and pretreated by auto—skinning machine.
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Fig. 12. Changes of ATP related compound of rock fish muscle
during storage at 0C after killed by spiking at the
head ‘and-pretreated by knife.
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Fig. 13. Changes of ATP-related compound of rock fish muscle
during storage at 0C after killed by spiking at the

head and pretreated by auto-skinning machine.
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Fig. 14. Changes of ATP related compound of Mullet muscle
during storage at 0C after killed by spiking at the
head and pretreated by knife.
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Fig. 15. Changes of ATP related compound of Mullet muscle
during storage at 0C after killed by spiking at the

head and pretreated by auto-skinning machine.
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Table 3. Sensory evaluation of sliced raw fish cooked by knife and auto-skinning machine

Appearance & Overall
Texture Taste Smell
color acceptance
Knife 3.7£1.0° 3.9£0.9° 3.6£0.8° 3.1+1.1% 3.9£0.9°
Auto-
skinning 3.7+1.1° 4.0+1.0 3:b£1.0? 3.1+0.7% 4.0£1.1%
machine

U Different superscripts within a same column are significantly different by Duncan’s multiple range at

_31_

P<0.05
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2. L. AF Ago9gyr] o] L8R

AT Abgola g y] o] &dRFE 2AFSH] flstel FAbAl T wgE A
PP TAE 2AE AE 120%, T Hxe A9 AE 603 WdeR A
Folu @y r]e] ARERFE A A, g HEelA ARgdhs AeR e
TR ol 90T Eukel A % Bgso]A gkl Asolu v vh Aade wh
2A Edsbmd Agsta, hAel Adste] e £9shed Be Eas 7
Wl Ao® dAesy A B SAM AR Tl Ae® FArEh

W Use [ Mot use

2. 2. AT AF oA9Eyr] JAAH

A% AHgECl AL Agolnale 94 gl e S g8 2ol s
A% WEE 5%, A% A% 5xe] G4 TN Agstel AFoingys]
RS0 TIAE ANE FAAG, & AYANE SA7) g4 QKR AY F)
S PRl gEwlel UulEe, AU AARlGE A Akste] 99 37
o] TAE swab kit® ol st AMAFFE SAFoEA 94 HHE Lojugt
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Table 4. Viable cell count of surface of auto—skinning
machine from fish market
(log CFU/100 cm?)

Sample “UHME Eiling roller " OOV
board board
A 2.22 5.95 ND
B 4.7 5.71 357
C ND 468 ND
D 2.17 5.57 ND
E 5.06 6.33 ND
F 5.05 5.84 382
G 491 5.81 ND
H 579 6.63 246
! 032 6.62 3.05
J 5.31 6.70 315
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2. 2. AH LY mE YA

A7 o] B AlHE A7) B 2E(soi)e @A HY ol mAE

THoR oo AFE A 8] FrH(Hwang, 1993). Wl =oll Al HA| g A}
oz

Jake 47 5 w4 AN L9E ARE BERG zeemst AL, FA4

d

[¢) H )
o] A3 YA AHHTOE & vrg AFE dAl gelog el Ao g
o] F A THEDA, 2004). £3] &4 2% Q6H odH A7)|HFE %7 A Campyl
obacter & WA WA =9 feddoe=z f5“3}(’[‘2111)(6 1992).

o AFoAYIE olgte] x2S T A YA Mg AAs}D
e

= dol A
d TheAdol v dmviek By EY, wEeds ez et Az 4A
Ade Petdv. 2AAHAS fste] &AM &3] AREste W, 2, AUEA

< 2LE Aslo] o
of 7€ 71+ 300
vl 3¢S Alxste] 2L EFetAdnt. Al HAA 7 AHA (A EE L ¢ linea
r alkylbenzenesulfoonate(LAS) A=A/ H A A 10%)= HAANAGF) AEFS A&
gom, MAEZF= 3M Korearle] th4 G Al (multi-purpose scrubbing pad, M
P)= AFsd o, 2 A= ARE ol g gf Aol e glo] ZF FeEE 10
3| Asolu gy x| dEA-EF-SSIE
A NP AHE a7l A3 AlF A5 e 1243F B3 94 2443
BIF2 Uro] Swab st=H], o] et olf = FAANA AP A
e AN Foll g AR BA Ha Advks ol ZE ske] FALSEI
A-solggu e AlF * Airge] WSk Table 50l YGEFI O™ 7F A 2
of W& Ao W= Fig. 17-2122 Yeh A

Aoz 1Y wol SR T gt YFE AF AL 99 ATF Wshe Fi

rlr
>,
i

g. of el Ad A Asoja gy r|e] dxvlel Gy EY, wiEde] At
Fo] HF S 483 log CFU/100 ecm? & YEyom 219 Wa=a A H3E 235 A
ol FS 282 log CFU/100 cm? & ¢F 4161%° #HA2&< Byt kA v 12
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AR A Fo) At HtE 382 log CFU/100 cm” & oF 6.73%57HS 53

45 ®mrh Aitao] Fate] 1632% T7HES Bl
oleld A g AH AFol= WEE <lste] e WA vled 22 AL
it M "ol st 4=l wrh ol Holxwk dolgl= {71 g

Agolv|gdy 7)o otiewiel @uFe], wlEde] AT BFitS 4.05 log CFU/100
cm® 2 YEbgror 219 100TCe &4z AH3 FFo At HiEL 1.72 log
CFU/100 cm® = °F 5753%¢] 4

Bt 205 log CFU/100 cm® 2 94: 19.18% S7hH&& HTh 24A13F WA F 9o

T AH AS wrh Ao el 33.14% F7HES HATh

A7) A AAM A HE I S VA= AR beH 2P 2 988 g A
of AlFA It AAA= AW 244, B (builder), A, &5, M2 5& LT
3t o]lF AW BAAZ P as 43S ok AUEgAE B 29 ES
ol o= Al AAL WEE FFSY LES AANY ZHozRE £
o] FF:or BAAN7IY ANAES GEtstomn AHgd T S Eo] EX
o= 985 Frh(Marriott, 1999).

2A715F AAAG AHETFE ARgste AFS A WMshs Fig. 19 o YER
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Filling roller Skin removing board

Fig. 16..Parts of auto—skinning machine.
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Table 5. Viable cell count of surface of auto—skinning
machine by different washing methods
(log CFU/100 cm?)

. Skin
Cutting
Sample Filling roller removing
board
board
before 4.94 5.67 3.89
Cold after 2.28 3.32 2.87
water
(15C) 12hr 2.52 3.58 2.93
24hr 2.90 3.84 3.10
before 2.67 A 3.78
Hot after ND 2.84 2.32
water
(100C) 12hr ND 3.54 2.62
24hr ND 3.79 3.10
before 3.30 5164 3.81
Washing  after 2.85 S 2.92
—up
liquid 12hr 3.02 343 3.06
24hr 3.10 q 3.08
before 4.63 5.68 3.49
after ND ND ND
Blecher
12hr ND ND ND
24hr ND 2.64 ND
before 3.63 5.14 3.25
after ND ND ND
Alcohol
12hr 2.43 3.61 2.65
24hr 2.80 3.89 2.89
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Fig

Viable Cell (log CFU/cm?)

N Cutting board
1 Filling roller
5 I Skin remaoving board
4 -
3}
2k
1 -
0

Cold water

. 17. Viable cell count of surface of auto-skinning machine by
Cold water (log CEU/100 cm?)
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I Skin removing board
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Fig. 18. Viable cell count of surface of auto-skinning machine by

Hot water (log CFU/100 cm?)
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HE Cutting board

1 Filling roller
5F B Skin remaoving board

Viable Cell (log CFU/cm?)
el — I
e~y |

before after 12 he 14 hr
Washing-up liquid

Fig. 19. Viable cell count of surface of auto-skinning machine by
Washing-up liquid (log CFU/100 cm?)
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Viable Cell (log CFU/cm?)

Fig.

20

HE Cutting board
1 Filling roller
B Skin remaoving board

before after 12 he 14 hr
Blecher

. Viable cell count of surface of auto-skinning machine by
Blecher (log CFU/100 cm?)
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HE Cutting board

1 Filling roller
B Skin remaoving board

Viable Cell (log CFU/cm?)

before after 12 he 14 hr

Alcohol
Fig. 21. Viable cell count of surface of auto-skinning machine by

Alcohol (log CFU/100 cm?)
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1900t Zute] mEEold 4Bl e/ Ago] Aelstm B A4
ME SR Y & 4+ 9 Al ol Be AWAA AgHoAT vk 7
O oolol o@ Bety wolEst ATE Ao AF % g Wt oA of
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1. gx, 29 &= 7kzole] dNAE 5 FRES S 22 28 s A 44 78
66+0.01%, 73.75+0.46%, 73.03+0.32% % JElWi, 237l E o]fste =7 IS 4
9 7258+0.44%, 72.28+0.38%, 7344£0.18% = ek Th AW 3 Fo 27 273
S 79 1.44%0.15%, 3.51£0.42%, 4.78*1.07% = GElSta, 375 o] &3le] %
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48, T2A17F B#sly =43 Ay FA25 |dx9 gy s 72y gy =
st9S W 72+ 7ZF 1.33+0.03 kg, 1.55+0.01 kg2 YEFYon B 10X+ o
2 AR

kg, 1.57+0.17 kge] Hd7y FEE eI 10A17F o] FH5H

A=)
e
B
rlo
AN

| Al#Zate] 72417kl = 1.05£0.07 kg3t 1.09+0.05 kg= #4238kt %
A S Z3 gy7] o]8 Al z+zb 2.07+0.03 kg ¥ 2.32+0.40 kgZ U EFSEOH
By 1047+ W) 77+ 2.29+0.10 kg 2.39+0.03 kgol Hdol 3 Z==2 e Wl
Tk 10A1ZF o] FRE HAsy] Al FEle] 72417kl = 1.49+0.08 kg¥ 1.59+0.06 kg
2 AR A hsols S A5 2y gy7|dA ZhzE 1.83£0.05 kg
3} 1.55+0.03 kg® YEom By 5AzA w) z+7F 1.95+0.14 kg3 1.67+0.13 kg
of HAd 7y ZEE YENSUTE 5A1ZF o] FHE Hasty] Al#tEte] 72417k & L.
07+0.05 kg# 1.05£0.06 kgz 7F43+4 E} HAFE F4 A%, AFAHdEHr|E
o] &3S W ZS ol&ste] ofuE BIE o Hu}p ofHo]

T AN 0Tl BHASHA Alto] Ao wet gAFEE SHT A3 oF
ero) el wE zpol= uheERLA] ekl
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B B3 2441309 ] 5.8% pmole/gd 5.82 umole/ggi 43 Asstda, 4
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7 nmole/gS YEMAA 2 B 2447 ulf-3:9 pmole/g ¥ 3.82 umole/g 0.2 H 2 3]
dsstel HaFS wek WAL, 4843 o] Fell= MA S Hadstes AFS EAY

2 A 5ol 247 054 pmole/g# 0.66 nmole/g= YWERHA L B 24
A1+ w375 pmole/g¥} 3.44 pmole/gl. & H 23] A5l HuES YA L
boo]Fol= A aste S B ol AdE u"om AHuA
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