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Abstract

In this study, the proximate composition, general bacterial and fungal contamination levels,
and antioxidant activity characteristics

texture, hunter color

VBN,

(ABTS, DPPH) of natural dried and

cold-air-dried skates (NS and CS) were analyzed. Moisture was significantly higher (p<0.05) in CS than in
SS, and crude protein, crude ash, carbohydrates, and calories were significantly higher (p<0.05) in NS than
in CS. There was no significant difference (p>0.05) in crude fat between NS and CS. The general
bacterial and fungal contamination levels were significantly higher (p<0.05) in NS than in CS. There was
no significant difference (p>0.05) in VBN between NS and CS. In texture, cohesiveness was no significant
difference (p>0.05) between NS and CS, and hardness, springiness, and chewiness were significantly higher
(p<0.05) in SS than in CS. In hunter color, L and b values were significantly higher in NS, and a value
was higher in CS (p<0.05). In ABTS and DPPH radical scavenging activity, NS was significantly higher

(p<0.05) than CS. Therefore,
depending on the drying method.
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[Fig. 1] Photography of Natural and Cold Air-Dried
Skate. A, First day of natural drying skate;
B, Natural dried skate; C, First day of

cold air-drying skate; D, Cold air-dried

skate.



AT FEAE FY FasTHeA
2025 11€ol Friske] ARSI, A 2=
ofgloll Zoj 54A7F AR, WFAZRY
£ AT AZT|A(PA-Type 2-CYCLE; Kyung-dong,
o] g3to] 21417 AxE ) o
LEE 14217, SEE 45-70%

1z A

3.0-5.6m/s°] i Tt
&e

A}

Seoul, Korea)E
w, ZFAAZF A
ﬂ%ﬂ,?ﬂﬁ
5 16T2 A3l 44 o}‘}i
%%k-‘% 51-53%, 180m*min®| 3Tt =
2 Az $ AR [Fig. 116l A A8

}0
r1r

15,

01N oy
™owE o

= Semimicro Kjeldahl
ZA WS Soxhlet] ¥ F3|E2 A4 3|5
_é_

[o oE ox

of wet AT A& AxE -JOH A E
25g°ll 0.85% NaCl &9 225mLE Yol w27
(BagMixer 400; Interscience)E &3l 27t w33}
aFlar, w4 @ AEE ImLE FHske] 0.85%
NaCl =& 9mLe] @Al 3|45 & Ao AHg
g}_oﬂﬁr

AAltFE AlEEd ImLE Fde] 553
I 45-50C=E A%l EEeHdu]A|(Plate Count

Agar; BD Difco, Sparks, MD, USA) °F 15mL&
petri disholl o1 &3+ T 35+1°CelA] 48424
2 afFsklth Hg 3 FUS YR, A
589 ImL9 potato dextrose agar (PDA; Difco
Co.)E petri dishell =53 ¥ HFdtA EFsto]
25°ColA 5743 Wik F A Algsiith
ZE AdE A dele 1gd  colony
forming unit (CFU/g) .2 A3}t

A8

Az
Conway ™| A

= =
2025). 2t AlRe SRTE HETLOR S

et al., 244
o] 33] HHE EASFATE 20% trichloroacetic acid
(TCA) 2g% T lemL % A%

2g 50mL
conical tubeol] F F mRf & o FsGATE o 3}

d A8 &9 ImLE Conway FA° o5
QZo| HZFQ T, Eeads Lol mLe
QEZ Yl 19 td, BAETA £
ImLE Conway unit®] W& o] Y1 F45
Teks] Zol 5ol VA R itk ARE
Zope A e 5, A225T)00A 2413
RS

WA 7 T 0.0IN HCIZ 24 8t3iTh

AH
AAAZ W PFAZ FFY texture S
A A7](2x2x1em, wxlxh)2 Hekslar,
CT3 texture analyzer(Brookfield Engineering Laboratories
Inc, Middleboro, USA)ZE Texture profile analysis
(TPA) mode®|*] hardness, springiness, cohesiveness
9 chewinessE 5733 TE prober= ALY o}
YR TA7 knife-edge (3x6cm, wx)E AFE3}
act. AL 1.0mny/s;
threshold, 20g; distance threshold, 0.50mm; Compression
limit, 50% deformation®] Z7 0% FA13}3A T}
AAAx 9 PFAx FEole 4RSS S
a A Zol 27t 15g%  #H E 4 (30x30mm)
of wol AX}A(NE-4000; Nippon denshoku,
Tokyo, Japan)E E3l| Z}7Z} 33 W& S48 1,
Bs ol SAskth ZFMe
(standard plate)®] L*(§ %, lightness), a*(% )
redness), b*(FM %=, yellowness)> 7217} 97.33,

-0.36, 0.33°]31t}.

test speed, force

AHEE

>

i

6. ABTS 2! DPPH 2|zt A&

- 364 -



AAAZ 2
Al AHEE AR FEES 2 AR 100% ©f
B2S 1112 2339 70C water bathol| A 724
FE2 B3 Az

1,1-diphenyl-2-picrylhydrazyl(DPPH) 2}t]ZF 47
52 Lee et al(2021)2] ATE npgtow A
& stk AP &AL 1.5x10-4M DPPH
°K(Sigma-Aldrich Co., St. Louis, USA)¥} of €&
o] £ B3l AxsA, 74 AR A
DPPH €& ZH7F 100 LA 112 =3t 7 A
Zof|A 30 WA F EF FEA(Spectronic2D;
Thermo Electron Co., Waltham, USA)E ©¢]-&3}%]
517nmellA FFEE S74eHGichk DPPH 2tv]Z
27 B AAAx W YEAZR Fol9 F

J

Fug Foto] ofd Al igstel ME-E)E

e

S

1

o

Al

DPPH % &£AE4(%) = (A517 of control
— A517 of sample)/A517 of control x 100

[2,2'-Azino-bis  (3-ethylbenzothiazoline-6-sulfonic
acid diammonium), ABTS] =}tz 44 #4452
574 ABTS AleF  (Sigma-Aldrich  Co.)
potassium persulfate (Sigma-Aldrich Co.)<
of £3 ¥ WA 14-16411F Fet
WA 8kl an I} O0=Z ABTS cation
(ABTSHE XA °olE 1.5mme FF=7t

HES 54§ e g}

ul
=~

== >~
oI

el

o] radical

, ©l

&= 0{(Raja pulchra)2

4 AR AEHe A4 10041 1R EFT
F ddEAE AREet] dlsnmeld FHRE
ABTS =% &7 S5 AdA

ABTS 2tz 2AEX (%) = (A415 of control
— A415 of sample)/415 of control x 100

7. SHEN
RE BAL 33 wiEow Fyyglon wz
¥ A3 ZA3l= SPSS 25 (IBM SPSS Statistics,

SPSS Inc., Chicago, IL, USA) X2 138 o] &3}
of ®ASIITE 72 A¥T 118 Abolrh FAA L
2 oAl B9(p<0.05), 38 Wk Ao Hit

e v 79H(Duncan multiple-range  test) S

m. o7 Zuf
1. Xpoizx & WEAHAZT E=0{9 Hhy
H HA
— T
AAdAz 9 YEAZE 3 FEojo gukdi
A A= <Table 1> AASHITE AAAAx

Wl

73.54¢/100g°] 31 3L, ©]
% THp<0.05).

<Table 1> Proximate composition and Energy of Natural dried skate and Cold air-dried skate

Proximate Components (g/100 g)

Moisture Protein Lipid Ash Carbohydrate (%)
Natflf;t:“ed 69.38 + 1.36° 799 + 0.16° 209 + 021°  1.60 + 0.04° 18.94
C"ldsli‘;'ed“ed 73.54 + 0.80°  7.54 + 0.03° 205+ 0.19° 137 + 0.09° 15.50

Carbohydrates = 100 — (Moisture + Protein + Lipid + Ash)
The data indicates means with standard deviations (three samples)
Values with the same column are significantly different (p<0.05) by Duncan’s multiple-range test
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Zb18.94%01903, W¥Ax FEole 77
1550%°.% L=Ewgdrh Addx 9@ 33z
Fgolo T AolE s AAE FEof
o] &ghEo] o FAl AXEAL B Ag)
FUSH Lee et al 201 AToIME BFAx
gl AdAx 3t Dol IRHE Afele dxx
A AR, #F L 4 AFE T LY
Aol Qlal fro Al AfolE HAG

Az 9 WFAE FEO AnAE @
A 99 B4 Aus <Table 250 ekl
oo AdAz FE W WEAE FFo A

5
Al 9% A9 A9, 7t} 3.87log CFU/g Y
2.17log CFU/go.2 A7} E&En §9]4 =}o]
5 HATHp<0.05). W3te] B9, AAAx FEo]
(3.14log CFU/g)ollAl  WB3FAdx  F5oi(2.14log
CFU/g)B.t} °F llog CFU/gOl B HEH ] 7294

o 73 T o2 4 Ashb dojyEE QY
Z W o] HQ3ltk(Hong et al, 2006; Jung et
al, 2004). ¥ AGA7, AAAx 7o Unk
Al 4 23t LPEE AdoA 2o e

AL Lo

<Table 2> Total viable bacteria and Fungi of Natural dried skate and Cold air-dried skate

Natural dried skate

Cold air-dried skate

Total viable bacteria (Log CFU/g)

3.87+0.69*

2.17+0.27°

Fungi (Log CFU/g)

3.14+0.37*

2.1440.62°

The data represent meantstandard deviations of triplicate determination. Different letters in a same row (a-b)
are significantly different (p<0.05) by Duncan’s multiple range test.
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ZALLE AAAE G THEAE ARG OlA Al
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AEAD F U=, 717 9 AR &9 e &
A2 kg or AFE A7 5o FHS IF
< U]XUKChen and Opara, 2013). AAAZ H
WE3AFx F5oy A0 W A 54 A=
<Table 4>°l A| A3} Th Hardness®] 73-%-, A7
9 d3ax ZFEoldA A7 558567 %

3638330 % 94 AtolE HAI(P<0.05), Wzt
7HA &2 springiness ! chewinessoll A AFdAZx 3
301(4.80% 2 654.67)7F BT FE0l(4.29%
2l 4323380k o 2 AIE Ko 97 2jo)7}
A A TH(p<0.05).

<Table 3> Total viable bacteria and Fungi of Natural dried skate and Cold air-dried skate

Natural dried

Cold air-dried skate

VBN (mg/100 g)

4.7+1.6™

3.7£1.6

The data represent meantstandard deviations of triplicate determination. NS, no significant differences within

the same column.

<Table 4> Textural characteristics and Hunter color value of Natural dried skate and Cold air-dried skate

Natural dried

Cold air-dried skate

Hardness (g) 5585.67+157.30° 3638.33+131.25°
Springiness (%) 4.80+0.27" 4.29+0.13°
Texture
Cohesiveness 0.26+0.01™ 0.27+0.01
Chewiness 654.67+34.15° 432.33+17.50°
L 52.08+2.06 42.94+0.67°
Hunter color a 1.00+£0.22° 3.08+0.46"
b 10.47+0.33% 8.31+0.64°

L (lightness), a (redness), b (yellowness); NS, no significant differences within the same column. The data
represent meantstandard deviations of triplicate determination. Different letters in a same row (a-b) are
significantly different (p<0.05) by Duncan’s multiple range test.
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Drying Method

[Fig. 2] ABTS Radical Scavenging Activity of
Natural and Cold Air-Dried Skate. The
data represent mean+standard deviations
of triplicate determination. Different
letters in a same row (a-b) are
significantly different (p<0.05) by Duncan’s
multiple range test.
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[Fig. 3] DPPH Radical Scavenging Activity of

Natural and Cold Air-Dried Skate. The
data represent meantstandard deviations
of triplicate  determination.  Different
letters in a same row (a-b) are
significantly different (p<0.05) by Duncan’s
multiple range test.
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