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Pipyun prepared with Skate Skin

Seong-Eun Ock and Kyung-Hee Lee'

Dept. of Food Service Management, Kyunghee University, Seoul 130-701, Korea

ABSTRACT

The purpose of this study was to develop a cooking method for skate pipyun made from skate skin and water. As the
gel formation conditions, several skin contents (30~60%) and cooking times (10, 14, and 18 min) were determined. Test for
quality characteristics of pipyuns was carried out by measuring texture, water content and pH, sensory evaluation, and heat
stability of pipyun gel: five samples (S2: 40%, 10 min, S3: 50%, 10 min, S6: 40%, 14 min, S9: 30%, 18 min, S10: 40%,
18 min) with appropriate gel texture were selected based on their hardness, adhesiveness, and springiness. There was no
difference in color among the five pipyuns. Hardness, chewiness, and gumminess of pipyuns significantly increased depending
on skate skin content and cooking time. Water contents were significantly higher in S2 (83.40%) and S6 (82.97%). The pH
levels of pipyuns appeared to be weakly alkali in the range of 8.17~8.71. In the sensory evaluation, S2 was the most preferred
overall with significantly higher evaluation of transparence, gloss, and smoothness. The stability of gels S2 and S9 decreased
during storage at 10C for 8 hours, and at 20C for 60 min. Therefore, heating a mixture of 40% skate skin with 60% water
for 10 min is recommended as optimum conditions for producing skate pipyun.
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£ Hueo A= AdFstz ok

2019 Aol A2dM = gA Fal=e] a7t F
ol BAE YER = urea, trimethyl-amine oxide(TMAO)
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Z1Z(Cho HS & Kim KH 2008)%%1 2™, taurine> A5
o 24 Agolt A Hgst 2Hgo] i, A= =
& dukel 4= ItH(Cho EJ 1994). 3ol& ¢t
AFORE 23t F57F &olsh, mefAtlAl

*Corresponding author : Kyung-Hee Lee, Tel: +82-2-961-0847, Fax:
+82-2-964-2537, Email: lkhee@khu.ac.kr

2Folt}. HIZolle golsd e thdet ot
el 24 a7} BrelA| A, ol2f gk o] Ca, Fe 59 771
E5g o 3 BEAE Fdl, viEATE 7]

Je Ao HaEo] gt 1 9o, oo S|
E3} x| 9PAk gFa(Nam HK & Lee MK 1995), $H2l 4 o) ~4]
i

1o

olf

E*“l“]

| 512 &
ee KA 1999), &o]9] Ze]H(Lee HR 2012)7} HE 7|7t
of M2 - E/dol #gF A7H(Cha ES 2003) 5°] o] FoA
wES xﬂ zo J_Tﬂﬂxu 7157 AESR Favt
ATh 1y oo vt FUHE
S7hE 3 e Ao, ol T4t

A, Al = 2 FW f\i A )

o -1!1
M
>~
-

N
o
Y o
U,
o
o= ¢, o

w8
o & o & W 2
J 2o o
r [
i
1o
5
°§
H‘I

ol
T
=

¥°,
Q2 9
R !
o M rri
=2
als
do
op
rok
ox &

B

f!

>

o ot

o

-

e
(o
fru
¢}
oo
QL
H
5
_O|L
rir

Z 1
—LJ
N
N
o
)
S,

A
o
~~
2]
=3
=]

]\;11:4 7@;1
= (Kim SK et al
G 54 WA Al 4 5

| TR
e ol

e Q9

o g

By
Kim SD 2009),
T"i‘

ool
Jo
o
3
18
L >
o 2
oo IN &
)
=]
i,

=
o
N
XN
of
4
= 0
i
tlo
(o]

NS}
S
—_
w
—

5>


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2016.4.26.2.171&domain=easdl.org&uri_scheme=http:&cm_version=v1.5

172 oqe.
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© ™ (Ministry of Oceans and Fisheries 2015), &1
deoezie Eod felol=e ddidstayt 3
7ol =22 FE= E3(Ngo DH er al 2014)7}
waslel 7154 AFN JerES Adstels Awst
oA ik olSlel = FolF AARTE Hel8 ARx
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Table 1. Formulas for pipyun made with skate (Raja ke-
nojei) skin

Fogdz WE Fof Ao E

Samples Skate skin : Water Cooking time (min)
S 150 g (30) : 350 g (70) 10
S2 200 g (40) : 300 g (60) 10
S3 250 g (50) : 250 g (50) 10
sS4 300 g (60) : 200 g (40) 10
S5 150 g (30) : 350 g (70) 14
S6 200 g (40) : 300 g (60) 14
S7 250 g (50) : 250 g (50) 14
S8 300 g (60) : 200 g (40) 14
S9 150 g (30) : 350 g (70) 18
S10 200 g (40) : 300 g (60) 18
S11 250 g (50) : 250 g (50) 18
S12 300 g (60) : 200 g (40) 18

( ) % of skate skin and water.
Adding 0.5% salt of collagen extracts.

Analyser, Stable Micro Ststems, UK)E ©]-8-3}] TPA(Tex-
ture Profile Analysis)& &3ttt S7gx712 Table 2¢}

Zo] Test speed 5.0 mm/s, distance 15 mm, trigger 5 g9l =
2ol 7 20 mm 3719] cylinder probeS AF&-5ko] %7
7&—% %7(4—5—].0:11—4, %H zxoq_o_ ‘CH{;]_ }\]E‘.:_ 5%2.5%2.5 cm®
A2 A2 F, 28] A% SIS W AoJX|= force-time
=(hardness), -2 (adhesiveness), B+ (sp-

3] (chewiness), 7/d(gumminess), -3-71/d(cohe-

curveZ5-E 7
ringiness), % &

siveness) = =793+

A% F Fol si9Ael &

Table 2. Operating condition of texture analyzer

Operating condition

Type TPA (Texture Profile Analysis)

Probe 20 mm diameter cylinder probe (SMS P/20)
Pre-test speed 3.0 mm/s

Test speed 5.0 mm/s

Post-test speed 5.0 mm/s

Distance 15.0 mm

Time 50 s

Trigger force 50 g
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Fig. 1. Texture of gel made with skate skin in different
conditions.

24 Means in a row by different superscripts are significantly di-
fferent from each other at a=0.05 by Duncan's multiple range
test.

S1~S4 : Cooking for 10 min with the ratio of skate skin to water

content is 3:7, 4:6, 5:5, 6:4.

Cooking for 14 min with the ratio of skate skin to water

content is 3:7, 4:6, 5:5, 6:4.

S9~S12 : Cooking for 18 min with the ratio of skate skin to wa-

ter content is 3:7, 4:6, 5:5, 6:4.

S5~S8 :
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S2 S3

S9 S10

Fig. 2. Visual comparison of pipyuns prepared with skate skin.
S2 : Cooking for 10 min with the ratio of skate skin to water content 4:6, S3 : Cooking for 10 min with the ratio of skate skin to
water content 5:5, S6 : Cooking for 14 min with the ratio of skate skin to water content 4:6, S9 : Cooking for 18 min with the ratio
of skate skin to water content 3:7, S10 : Cooking for 18 min with the ratio of skate skin to water content 4:6.
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U S3(50%)°F AA FFS 40%= FAFA 7ML Al
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A S9(30%) <} 40%2] FAo] FFEA o, 7FEATe]
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(0.91~0.92)2 thH-3-2] AlgolA FA18E A3E Vel

ol "z=A 540 FARE I seEe AHis AER

AEIL7] wlEell, Eof o) "BaAE A wkds) 4
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AE 2 ZA2) Ael7k dert gke A

4. soju|He| &gtz U pH

Zo] T 5712 A B(S2, S3, S6, S9, S10)°]] thak +&
sy} pHe| 42 3E Fig. 39 VYeERARITE $o] 13
T TS g0 gAe] ArbEE 71 AlRtel whet o4
Q1 Aols YERARITE # A o] Iy Fof gHo]
@o] gh3-H S3(50%)9F 2#l A17H(18%) 71 H S9, S10°04
T FEo] frejd oz weron, o] AAE 40% ot
3 71 AJZEe] 1029 S2&= FEshEo] 83.40%, 14% 714
3 S6- 82.97%= frolH o & gtk o9k 2 AFe vt
A Alzte] ZojAHA 718 F F-Eo] FHstal FErt s
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Table 3. Textural characteristics of skate pipyuns made with different skin contents and cooking time

Samples
F-value
S2 S3 S9 S10

Hardness 232.88+16.98° 270.52+23.94° 260.22+19.90° 231.08+7.22° 269.16+16.93 5.89"
Adhesiveness ~ —27.50£1023°  —29.54+6.21° —34.84+3.43° —26.60+6.27" —34.16+4.67° 1.66
Springiness 0.96+0.03" 0.97+0.01° 0.96+0.01° 0.97+0.01° 0.96+0.01° 0.99
Chewiness 206.31£19.18° 243.29+26.50° 229.62+21.55®  207.34+9.86" 238.54+18.53° 3.78"
Gumminess 215.01+16.42° 249.64426.85" 237.97+21.65®  213.15+8.94° 247.25+18.63 4.05"
Cohesiveness 0.92+0.02° 0.92+0.03° 0.9120.03° 0.92+0.02° 0.92+0.02° 0.11

MeantS.D., © p<0.05, ™ p<0.01.

2 Means in a row by different superscripts are significantly different from each other at 0=0.05 by Duncan's multiple range test.
S2 : Cooking for 10 min with the ratio of skate skin to water content 4:6, S3 : Cooking for 10 min with the ratio of skate skin to
water content 5:5, S6 : Cooking for 14 min with the ratio of skate skin to water content 4:6, S9 : Cooking for 18 min with the ratio
of skate skin to water content 3:7, S10 : Cooking for 18 min with the ratio of skate skin to water content 4:6.
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Fig. 3. Moisture content and pH of skate pipyuns made
with different skin contents and cooking time.
Mean+S.D.
A™B Means in a figure by different superscripts are significantly di-
fferent at ¢=0.05 by Duncan's multiple range test.
#7¢ Means in a figure by different superscripts are significantly di-
fferent at a=0.05 by Duncan's multiple range test.
S2 : Cooking for 10 min with the ratio of skate skin to water
content 4:6, S3 : Cooking for 10 min with the ratio of skate skin
to water content 5:5, S6 : Cooking for 14 min with the ratio of
skate skin to water content 4:6, S9 : Cooking for 18 min with the
ratio of skate skin to water content 3:7, S10 : Cooking for 18 min
with the ratio of skate skin to water content 4:6
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Table 4. Sensory evaluation of preference test for skate pipyuns

Samples
F-value
S2 S3 S9 S10

Appearance 5.05+2.14* 3.80£1.77° 4.10£1.55® 3.90£1.59° 3.15+1.46 3.19°
Flavor 4.50+1.96 3.55+1.32%® 4.10+1.21%* 3.95+1.15%® 3.35+1.23° 2.10
Taste 4.60+1.31° 3.45+1.70° 3.70+1.17%® 3.85+1.46" 3.40+1.43° 230
Texture 5.70+1.08° 4.40+1.70° 3.65+1.23% 4.00+1.45° 3.00+1.21¢ 11117
Overall acceptance 5.20+1.44° 3.75+1.59™ 3.75+1.02% 4.10+£1.59° 2.95+1.36° 6.68""

MeantS.D., © p<0.05, ™ p<0.001.

#7¢ Means in a row by different superscripts are significantly different at a=0.05 by Duncan's multiple range test.

S2 : Cooking for 10 min with the ratio of skate skin to water content 4:6, S3 : Cooking for 10 min with the ratio of skate skin to
water content 5:5, S6 : Cooking for 14 min with the ratio of skate skin to water content 4:6., S9 : Cooking for 18 min with the ratio
of skate skin to water content 3:7, S10 : Cooking for 18 min with the ratio of skate skin to water content 4:6.

Table 5. Sensory evaluation of different test for skate pipyuns

Samples
F-value
S2 S3 S9 S10

Transparence 5.35+1.69° 4.55+1.61° 420+1.32° 3.15£1.23° 2.80+1.20° 10.68™
Gloss 5.95+1.36" 4.90+1.41° 4.50%1.15° 3.50%1.19° 3.00£1.17° 17.10™
Color 4.10+£1.77° 4.70£1.38% 4.85+1.50° 4.50+1.40° 5.20+1.36° 1.51
Ammonia like odor  3.55+1.99° 4.10£1.69° 3.80+1.61° 3.45£1.57° 3.40:+1.82° 0.56
Fishy odor 4.10£1.74° 4.45+1.50" 3.85+1.57 4.10£1.83° 3.95+1.70° 0.37
Savory 3.30+1.38° 3.40+1.54° 3.20+1.36° 3.30+1.38° 3.10£1.52° 0.13
Firmness 4.40+1.64" 4.50+1.32° 4.45+1.05° 4.45+1.15° 4.15+1.60° 0.21
Elasticity 5.20+1.51° 4.65£1.57® 4.65+1.14® 4.45+]1.28% 3.95+1.61° 1.98
Adhesiveness 4.15+1.42° 4.05+1.43° 3.60£1.31° 3.85+1.39° 4.00+1.52° 0.46
Smoothness 4.80+1.70° 4.90+1.52° 4.60+1.19° 4.15+1.14® 3.50+1.54" 321°

MeantS.D., * p<0.05, ™" p<0.001.

#7¢ Means in a row by different superscripts are significantly different at ¢=0.05 by Duncan's multiple range test.

S2 : Cooking for 10 min with the ratio of skate skin to water content 4:6, S3 : Cooking for 10 min with the ratio of skate skin to
water content 5:5, S6 : Cooking for 14 min with the ratio of skate skin to water content 4:6, S9 : Cooking for 18 min with the ratio
of skate skin to water content 3:7, S10 : Cooking for 18 min with the ratio of skate skin to water content 4:6.
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Fig. 4. The change of hardness in pipyun gel during sto-
rage at 10C and 20TC.
* p<0.05, ™ p<0.01, ™ p<0.001.
#7¢ Means in a figure by different superscripts are significantly di-
fferent at a=0.05 by Duncan's multiple range test.
AE Means in a figure by different superscripts are significantly di-
fferent at a=0.05 by Duncan's multiple range test.
S2 : Cooking for 10 min with the ratio of skate skin to water
content 4:6, S9 : Cooking for 18 min with the ratio of skate skin
to water content 3:7.

HE 3 99 A9 92924 Fdo| Bold JE Awst
oA Qgitk mF, S2E SouTt Aol 2A| ke
U, felHoR ARt gok A% F A Aol o Ee A

Cho SH 5(2006)2] &0} AA 23 E %3 Aalele] ==

= 5 57 ATl Eol AAERY FEH 3] Adeiele
Ast 25 16.127T, Fe 25E 193TH 2, 20T o)l
Ae Aol FAEA] devhe Ay} Hus %}ii ao] Fof
ANAE BHs] ol 20ClA 15% (HH o2 6052714
Aeg 24 27 S29F 89 BT gteiA|wk fojHo s
AE7) oAl A9E HYrh 2% v 1580t} feld o
2 A} 234 Yol om, S9% 158744 AR Hol
A3 1585E 6027 Rtek A= Aote YERith S2&

20C AN E 458717 S9HTE G oz AEr} =of
A Aol B L Ao AztELh Ao} AT 2

Koprlob & thihEt ek
A AEFL] Az A B oo ;eo FAE 71ds
etebA dldo] w3, A o] ok &g 7]
ZA3lo] Hs]o] T network %/‘é—% IIJ—-T'J st g Ao
shch b grobA] 1 243 ZHth(Lee NH

et al 1997; Kim YJ & Lee NH 1998). %01 u%ﬂd AL =g
o] Agtelo] oFet FHER A xS Ao, 53] S9= AE
o] FF30%)°] A2 Zlel| Hla] 7HE Az
—Er) S2HT) okl A3tz oz A obygA]o] ¢ HE Ao
2 A2 webs Fo] DHlS Axsbr)el 7 A 2
shxde S29F o] Fof Aol 40% AHEE| AL 10+ 3 =9
2o A7t 71 o] x4 et Aoz Azk=E) Ct?‘s} 2o 1A
o] A%, % Al 10T XJ e ‘:é T"eraHOk shH, &
gto 2 sto] 4

& o E o
<

_l
_>|i
o
-2
rd
111

ol Hdel Ao

=g
9 Ao Az 2105 ste] Fojgde] R 30%, 40%,
50%, 60%)3} 7+ A1ZH(10 min, 14 min, 18 min)S E2]3 I
He] g xxE S sta, FEd%d% pH 5%, #s%7) 2
o] A HES F4 545 vl - 4 o}°ﬂﬂr

1. g0 9] A AL "z 540 AUR|A F
HAAY detelr] efom, Ak, F2H, vheAdo] F 94

o2 fFARE aF] AlPEE S2FlA A 40%, 108 71),
S3(Zo1AA 50%, 102 7HY), Se(E17A 40%, 14% 7}
4), S9(EZA 30%, 185 714), S10(Z1AE 40%, 18%
7FE)e] A Aoz HrhE it

2. o] Ao F-9lol mE refdt
H Al goia o] Bdd 23
A2 o
o, Ao] g Y=

3. %ol ¥ A= A%
d, AL 71 ARkl
ol

£

7, ZeploA &%
o oJ3) Fof ]
FohHAE Faf el 747k AdE Ve o 91
To F5lgk atol7t vERA] 9kt
dattial HrHE 574 Alse] 74
Aojz 1 Fo] A4 Fhgo]
1 Foldez o =k 24, =4, 3
FreolAQl 2}017} ATk
4. 3o FHe] F e Fojgdo] wol HH S3(50
%)<t 22 Al P(lSﬂ‘) 719 H 89, S1004] fe]H o= wigko
H, Zo] AAE 40% FHsta 7FE Alzte] 10891 2+
W3tao] 83.40%, 14% 71E4E S62 82.97%= frodo=
=9kth Fo] 9He| pHE 8.17~8.71 Ale]9] ekdzte]AlolRl
omn, Fof Ho] 71 Eol E3F S3(50%)= pH7E #2914
o2 7 E%aLpH 8.56), ¥ 7HEE 89, S10 pH7}

L

>

e
I

W oo
O

(63
ox H

>
~
o rlo

> >

r\l



26(2): 171 ~180 (2016)

8.32, 8.17% & X2 Yehfdch
5. 7155 AAlA o] gHe] FEARI 7awert 7
ES AL Tl A4 40%E TRt 1087 7HE e S2019 2
H, 7 oSS A 30%°) 188 71de St ASER T, =
Agh gaFe] FA40%)°] H7kE R o 184 M ek S102>
7V A5 =R FodTt ztol A EAARe] AR F3AQ 715
gzxe] 7|27 23 S2& #2
3 gelo] Zrabm mj1ie]e- o' ot
= glom, Mol glm eH/do] 7P wdTh TH/A 7IS=rt
7P @S S102 FHE, o] 7P oFekal A /de] Zlst
Row, e=EA, wjind e et 7Y Witk
6. To] ¥H Aol A== 10T} 20TA Al3te] A3
of ma} BT frofA o vropx] 2 kg do] "HojAl= A
o = U, T FEE S2HETF S9olA o AA JEbk
oo R Zo] AR FHS AxET o HAo I
40%, 718 A1 108 F=rF F43% Aoz Aztem,
o] 9ol A PgAE fAlIsH] st 10T olake] W &
Lol Bastar, AeolM e mES HAago R sjjof gtk

_l

tlo it

o rlo &

2ol 2

2 A7E 98l Fae] Astel AR ATATA B
Al Ava B e g

F

REFERENCES

Baek DH (2006) Food Dimibang Annotation. Geulnurim, Ko-
rea. pp 155-171.

Cha ES (2003) Quality characteristics of Raja kenojei by
cooking conditions during fermentation period. MS Thesis
Sejong University, Seoul. pp 1-3.

Cho EJ (1994) Changes of the quality during storage of Raja
kenojei meat. MS Thesis Kyungsung University, Busan. pp
4-6.

Cho HS, Kim KH (2008) Quality characteristics of commer-
cial slices of skate Raja kenojei. J East Asian Soc Diet
Life 18: 214-220.

Cho SH, Jahncke, ML, Chin KB, Eun JB (2006) The effect
of processing conditions on the properties of gelatin from
skate (Raja kenojei) skins. Food Hydrocolloid 20: 810-816.

Je JY, Qian ZJ, Byun HG, Kim SK (2007) Purification and
characterization of an antioxidant peptide obtained from
tuna backbone protein by enzymatic hydrolysis. Process
Biochem 42: 840-846.

FolgAR BE Fol A FA 54 179

Jin YH, Kim SH (2007) Theory & Practice: Food and Coo-
kery Science. Jigumoonhwasa, Korea. p 202.

Jun MR, Lee JM, Lee KS, Kim KO (2000) The effects of pre-
paration conditions on the properties of jokpyun (traditional
Korean gel type food) model system. Food Sci Biotechnol
9: 27-31.

Kang KH, Jeong KS (2012) Extraction characteristics, antioxi-
dative effect and preparation of collagen gel of skate skin
extracts. J Korea Academia-Industrial Cooper Soc 13: 5637-
5645.

Kang KH, Jung JH, Jung GS, Baek JM (2011) A study on
development and industrialization of collagen gel from skate
ray by-product. Proceeding of the Korean Environmental
Sci Soc Conference 20: 404-406.

Kim JS, Kim HS, Yang SK, Park CH, Oh HS, Kang KT, Ji SG
(2006) Quality characteristics of accelerated salt-fermented
anchovy sauce added with shrimp Pandalus borealis by
products. J Korean Soc Food Sci Nutr 35: 87-95.

Kim JS, Cho SY (1996) Screening for raw material of modi-
fied gelatin in marine animal skins caught in coastal offshore
water in Korea. Agric Chem Biotechnol 39: 134-139.

Kim JS, Heu MS, Ha JH (2007) Fundamentals and Applica-
tions of Seafood Processing. Hyoil Publishing Co. Seoul,
Korea. pp 129-140.

Kim SK, Kim SW, Noh SJ, Kim Y, Kang JH, Lee SH (2013)
Qualities of Konjac containing tunic extract from Styela
clava. J Korean Soc Food Sci Nutr 42: 410-414.

Kim YJ, Lee NH (1998) Changes of physicochemical cha-
racteristics of pyunyuk depending on cooking time during
processing. J Korean Soc Food Sci Nutr 27: 668-674.

Kwon MC, Kim CH, Kim HS, Syed AQ, Hwang BY, Lee HY
(2007) Anti-wrinkle activity of low molecular weight pep-
tides derived from the collagen isolated from Asterias
amurensis. Korean J Food Sci Technol 39: 625-629.

Lee HR (2012) Physicochemical and sensory properties of
skate(Raja kenojei) fermented with Bacillus subtilis under
Sous-vide method. MS Thesis Hanyang National Univer-
sity, Seoul.

Lee KA (1999) Extractive nitrogenous constituents of fer-
mented commercial skate, Raja kenojei. MS Thesis Yeosu
National University, yeosu. ppl0-12.

Lee MK (1996) A study of the bio-nutritional evaluation of
raja skates caught in Huksando area. J Kwangju Health
College 21: 253-265.



180 <4

flo

Lee NH, Kato, N, Yasunaga K, Nakagawa N, Arai KI (1997)
A new simple method for evaluation of characteristic gel
forming ability of walleye pollack frozen surimi in a fac-
tory. Bull Japan Soc Sci Fish 63: 977-984.

Meullenet JF, Chang HC, Carpenter JA, Resurreccion A
(1994) Textural properties of chicken Frankfurters with
added collagen fibers. J Food Sci 59: 729-733.

Ministry of Oceans and Fisheries (2015) http://www.mof.go.
kr/article/view.do?articleKey=9520&boardKey=10&menuK
ey=521&currentPageNo=1. Accessed Oct 6, 2015.

Moon SJ, Son KH (2006) Food Science and Cooking Prin-
ciples. Soohaksa, Korea. p 293.

Nam HK, Lee MK (1995) Studies on the fatty acids and cho-
lesterol level of raja skate. J Kor Oil Chem Soc 12: 55-58.

Ngo DH, Kang KH, Jung WK, Byun HG, Kim SK (2014) Pro-
tective effects of peptides from skate (Okamejei kenojer)
skin gelatin against endothelial dysfunction. J Funct Food
10: 243-251.

°]7d 3l

HolAlob frtih el

Park SH, Lee JK, Jeon JK, Byun HG (2011) Characterization
of a collagenase-1 inhibitory peptide purified from skate
dipturus chilensis skin. J Kor Fish Aquat Sci 44: 456-463.

Shin AG, Kim SD (2009) Sensory characteristics of herbal
dombaeki pipyun prepared with shark skin and cartilage. J
East Asian Soc Diet Life 19: 618-626.

Shon JH, Eun JB (2010) Physicochemical and functional pro-
perties of collagen powder from skate (Raja kenojei) skins.
J Kor Food Preserv 17: 435-443.

Species Korea (2012) Okamejei kenojei (Miiller & Henle, 1841).
http://www.nibr.go.kr/species’home/species/spc01001m.jsp?
cls_id=61191&cont_cls_id=1&show_all tab Accessed Dec.
24, 2012.

Date Received Feb. 16, 2016
Date Revised  Apr. 6, 2016
Date Accepted Apr. 7, 2016



	홍어껍질로 만든 홍어 피편의 품질 특성
	ABSTRACT 
	서론
	연구방법
	결과 및 고찰
	요약 및 결론
	REFERENCES


