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AT 17k Uk AHHem Frbsta 9low, 20150 89 VlEo R @y
gke] 1Q17F7F 5008k Hol Ak AA HA 7kt 253% 9l 107F7F 202
0@ 7kA A 7h9] 206%7H4] S7re Ao ® AW vk w3k 1179 5
7HERE ojiyet A AL AT SUFE AAF FH] 28 AZre] ATl uwhet
=W 747+ 24 (Home Meal Replacement, HMR)] AAF 2 =871 &3 A4
E Holi Jutkd) HMRE 7HdA ] AnjE HA402 Askd AAgE&EFo =2,
Yol Helstar L&A AT F712Q g HRgo] Ho e AR AHod
oA 2013FH 2018 7kA] A 194%4 et AEAy 5 P wEA A
date wokEA AelwfiEdnkd) o] T SASFFHIITAFE
7bE, FER)S SHAARTE AL 1A 919 delA 1.2 Zhek BRIz
R 20179E J1FE Tl HFe) 40%0] & st glor, 53 1429 7T

>

o A% AFAE Folole] 3 Frhea 9Tk
T AELAS FRYLFoL AYAIR A ALAL FN47EA
Bot Wizl Adelat 9. A sddat 3 249 218 240
2 gahe] Azats A PWAdA AR FAFAF LA, 19
P

b
oS
o
Lol R
2.4:

60 Oﬂ/ﬂ 7'4% Az= 7] AFsle] D FulelE 1990 dle] EA o2 {F
H 7] AlAstdTh WA ZHolA Alx Al ARk om Aol b =dHl 457
A FEAAA A Hbe Fv S, U o1, AR A B =29nS =7
S Eww ohyz A¥e TR F Ax 22 o A4 2 @
o dntHow Ak b da] o] 40750% 2 Al u 22 zkolu Fh
A} ogad Aew deld Aty zed dvd Ao 4AE dw, nds 5
A3 3 wAEUAe 4@ guwdst don BusAov, 03]
= aMRENAl T AFAske ZEedA Aol AA sk v &o] 33%E WA &
S RS Axska Arhio EF 2018 wxE A 9Aks] A xzAl] EW 60 =
A AF 184 o4 49 F AT 1470 AES FolA, FA8] S8 ek
1) 2 EF A EAAHFIS. 2016 2 FAAA R 7] F &A1 34, ‘http://www.atfis.or.kr’

2) AEAAEAAFIS. 2016 A FAAA R 7| FE X B A, ‘http://www.atfis.or.kr’

3) AFAASAABFIS, 2017 7132 F ARAE 3K 4]), ‘http//www.atfis.or.kr’

4) AFAAFAAFEIS, 2018 A E A4 Agdis]-vlvoly] £4& T3 A% 4AHdE A%, http/

/www.atfis.or.kr’
5) AEANEAAKFIS, POS dlolH 2 2 7+H2] A% ‘http//www.atfis.or.kr’
6) AFAAFTAGEFIS, 2018 AFAFA G B L2 F3A], ‘hitp/www.atfis.or.kr’
PAF o) 7]- A5 3] - o] 8 (2013), “2 B wE FHHAE WA 2"l YIFAY F
=2 Wl T AEZ A58 A, 2006): 7757783, =12 F A 7553,
Marcio Schmiele, Maria Cristina Chiarinelli Nucci Mascarenhas, Andrea Carla da Silva Barretto,
Marise Aparecida Rodrigues Pollonio(2014), "Dietary Fiber As Fat Substitute In Emulsified And
Cooked Meat Model System ", LW7T-Food Science and Technology, 61(1): 1057111, Elsevier.
9) AE A S A A BEFIS, 2012 7}%@.% MEA A d 3 (2] S 7Fe3E), ‘http://www.atfis.or.kr’
10) AFE(2002), “AAL SAF] Azx D HrY, Fa=Zab2E818] %], | 22(4): 3637372, 3%

2] %3t 3].
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471 589%% SHAe] Aul olAo] AFdee HeE e o2 Yy
1D A g =& BHAEE AE AHA Al AF A9 7|Ed dFgs A
AR JE AF7FAEY] & AWETFS AF A FAHA sQo=
SRR IR R

A &7FEFe AR ES ANgAES] o&E& T #HAAZ & o A
AES #e4 F2AE ANAINA F AF] DS @EFolof gt diF&9] A
WA A= A7), a7 A A, SesE T A 2 Ve A E
AR FRET gy AS7EEEe] AWgEe] Fols A4S B4y A 3
At ZRZE RS GOl EAo] WASy] wiitel] oled FAAQl A TS
AAE A= ALRAE] o] a7H A = AAFolth

S FE AAE ALx T ostuE SEvel T, g FHAA dE AFAY
I U} FHlFol = Agon Akl gol Al AL e ALk, JHEE, HE
W C, Afd S99 JdAEI jsothiocyanate(ITC)E 7F4-EsE o] 3alzl &5
Z7FA1 71 glucosinolates7} S5t 14 1l Bu|E AA|star Az ME A
e e EF2 4dA S-methylmethionine(SMM) S A3t 3t A& 714
A ohefF FHrslal e Zo® dE A kD Eg FuFe T 7S
oA 7 FERIL Y= V1T AR F Ul F Aol dfrt FREILID =
w717k 8 kgoll 20199 6€ 6 715 53004218 A#HEE A7 FAH o gl
A AMEEA st 7€ AAE JUF SUEE F2d US AFES B
A7MEe 2o A g oz s #FH FF Ayl TAe] v HiuFa
AT BAIRE S o] BUE AAT F HJH HAWE o] &3AS W FHiF<
Ao] 8]a1 gko] ZFstA| eFgel wel B A gkl mnE A ow Alg )

wElA] FHlFE SAlFl Mtz gulFE Aol R 3 w4 Z)
2 Zre Astel FujFrt st KR e P

11) AW A EE 2018 A A3 AZZA

12) AFAFEAREFEIS, 2012 7H34%F ARAE d3(257133%),  ‘http//www.atfis.or.kr’

13) Keeton, J. K.(1994), “Low-fat meat products—technological problems with processing”, Meat sc
lence, 36(172): 2617276, Elsevier.

14) A718- A G A3 A b A8 9 (1992), “AAsta fie] 7 2 A4 F Glucosinolate®] &
A3 o s, e Fd Fets A, 21(1): 43748, A FI Y 2

15) &-&a-7et ZE(2015), “FulF 7tFxde] me2 A B4 dF 24 kst &47 Mk
2 Eets], , 47(2): 1847190, =14 F 9 g 7)eks].

16) 285 HAAE-HES-F4-2

ol

Astal-olmoff - A A - H A (2009), “ o] ol FE T
A7 ZgAaFage] FAEA v 4, TG4 F8 8], , 29(4): 4757481,
17) AFAFEALEFIS, 9854E B4 FR(AEAR), http//www.atfis.or.kr’
18) AEFAAEAARFIS, Y2 54AE A AR (FAE717), ‘httpy/www.atfis.orkr’
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Ak Aol Al FYste] FRES AFES] AlFHg
&4 71z7](Ilshin Co., Seoul, Korea)E ©]-&3le] HAxA|7l & & g
2 Azt e 229 Pikstee HFrrskrl $8 F od o]
—diphenyl-2-picrylhydrazyl (DPPH) &tz A%, 2 2,2-azinobis—(3 ethylbenzot
hiazoline-6-sulphonic acid)(ABTS") &tz &A% E F43Ah diksts 54 S
Al 70% vlEES o] &ato] FujF EEe] FAks) A

stttk & ¥E e %2 Folin Ciocalteu ¥ 5

B9 g2 HFEA gallic acidE o]&3] HEFHA 2 §F A Fsle] GAE(gallic a

cid equivalents)® WEMAITE w5 E2<2 DPPH #dZ A4 %S Jung 5(201

ol

7ol WHE o] &8t ABTS @tHlZ A&7 %2 Re 5(1999)9 WHE& o] &3t
of ZA4sqith) DPPH % ABTS' 2¢ttZ ~7e 2 §3 & S48t o539 2
& Aoz Aitstan
Bz 25 000)={1-(A 82 FFE/HET F45%)}100
FujF EEe F3e SA4E fd delF 22 £S5 16, 1:8, 1010, 1112 ¥ &
EFT F 30T FeFxolA 1A7 7HEAE sto] o] By A=E ##Hs)
=3 A FF EFY ES L2 HEE EFT AlRdA e et

24 e AR
2u Q. weha @EA 2Eol Alx Al PuFE Bwa 2o Wb W& 1110
= S

N

WA 2dHola Az
Ao AHEE =52 A APl A st on A5 371 (M-12S, Hankoo
k Fujee Industries Co., Ltd,, Korea)E ©]&3}e] 8 mm= &3ttt =A%, &
9 g F o] ghakel] whet 4709 AP E o] A’ =W A (SM-1301, Sanlid
a Electrical Technology Co., Ltd., China)& ©]&3}o] 28 E3ES A3}
1) FAHAERTF ES 70% 2 =X 30% @7F AZT, 2) SAWERT =5 70%,
=AY 20% 2 B 10% H7Fek AE T, 3) ElF 05%: =5 70/)7 =A% 25%,
B 5% W PMF B 05% PR AT, 4) FHF 10% EF 70%, B 2
0%, % 10% % AP LW 10% BAE AT D AR A5 EHE 150 g
= 2 cm FA9 WA zHola RYow AP} F ¥

Hil
i
9
jutal
1
rfo
kil
N

19) Lee, D. G, Lee, J. L, Jo, K., LEE, C. W., Lee, H. J., Jo, C. and Jung, S(2017), “Improved oxid
ative stability of enhanced pork loins using red perilla extract”, Korean journal for fHod science
of animal resources, 37(6): 8987905, KoSFA.

20) Jung, S., Lee, C. W., Lee, J., Yong, H. I, Yum, S. J., Jeong, H. G., and Jo, C(2017), “Increase i
n nitrite content and functionality of ethanolic extracts of Perilla frutescens following treatment
with atmospheric pressure plasma”, Food Chemistry, 237: 1917197, Elsevier.

21) Re, R., Pellegrini, N., Proteggente, A., Pannala, A., Yang, M, and Rice-Evans, C(1999), “Antiox
idant activity applying an improved ABTS radical cation decolorization assay”, Free radical bio
logy and medicine, 26(9-10): 123171237, Elsevier.
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6. Ad A=

A Abdjze] &S 2-thiobarbituric acid reactive substance (TBARS) %o
2 Z2A59THAMn 5, 1999).22) A8 3 goll 75% TCA €% 9 mL 2 butylated h
ydroxvanisol (BHA, 7.2%) 50 pL& 713 & A 7](T25 basic)E Al-&3te] w32
9. #AAL 3000 x go 2 15587 YA & o] 3% (Whatman No.l, Wh
atman, Maidstone, England)E ©]&3}o] o35t o, o3t 1 mL¥} 20 mM TB
A g4 1 mLE &35t 90T FSFxoA 3087 7tdatdct 71E & Wzhs
Alge FHES B33 =A(DUBS30, Beckman Instruments, Fullerton, CA, USA)
Z o] &3le] 532 nmel A A3

7. F 3714 vAE

AMA zEolae] F VA MAE F SAS 8 Al 25 go Evd Ay
A4 225 mLE ¥l stomacher(BagMixer 400; Interscience Ind, Saint-Nom-la-
Breteche, France)E At&a 4tk £3d4 o] sae dad AYAIdTE o &
stod 108 AW o wAH R At A 01 mLE A% 3 plate cou
nt agar(Difco Laboratories, Detroit, MI, USA) v} Aol HF3te] = F 37CAA
48X ZF w sttt v AE = log CFU/g= YER AT

Sl WA ~HolAE #EHIE & dAS AVIE F W)
(EON-C305CSM, Tongyang Magic Co., Korea)S o]&3] 180ClA 12
S Fo] HAldl Hol 10 FFHI 2 A Zﬂj‘ﬂmoﬂﬂ 94 3
T FA @S, 9 = W F3)S ol #ANA zHeolae A FH], B
THH V= E H7Ms 9 H

M E AN
N
N
12 re

k
N o AT

2

X

e 3dtEog gy on B AyE i deo vl AW (randomized

complete block design, batch as a block)d}lol] dwkA ¥
.

=AY B 2 GuF A FE
s}

O
o of
M
4

G

2 (general linear model)
= o] &3t FAEA AT FA 49 Fa
ol B4 Ave HiFFk(least-square mean) % HF e ¥ =2 A(Standard e
rror of the least-square means, SEM)Z YEI o™, Fa 3o that FoAd Tuk
eve dEAAHE olgsted p<0.05 FwolA HAI AT EE FAEALS SAS
sz 2 739 (version 9.3, SAS Institute Inc., Cary, NC, USA)S A}-&3}4th.

22) Ahn, D. U., D. G. Olson, C. Jo, J. Love, and S. K. Jin(1999), "Volatiles production and lipid oxi
dation in irradiated cooked sausage as related to packaging and storage,” Journal of Food Scie
nce, 64(2): 2267229, The Institute of Food Technologists.
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22 (w/w)el Hle® & F ol&
ghelate] dulF 2ol 3 48 &

[e=]
stlov, d & et 215
gk ¥ B A% FuF wuw e L10(w/w) EF M1 87HA% 3Ws) W 2
A BT SRRl A G5 E FARANIY 1. HAL 2wz EHE
A

o Gl 22 A 25 ol&sden, &

3 AWM A zEela AS wEE dulF £ 1.0% H7F A A &=
& st e #@uA ZEola Az A %kHH—ir
< 747 5% % 10% #AAaA71AL T 25 A

welsk s B ATld gwA 2w
3

7}t ﬂli?‘f}ﬁilﬁr

FujF e = 3FES 3809.09 mg GAEKkg dH3sta e Aoz 3
s9low, DPPH ¥ ABTS' #t]Ze] ECs 52 =4
47969 mg/kg o2 YEY uljF o] giksl v)F
(%2).

o

<E 2> YujF Be] kst 24

Antioxidant potential Cabbage powder
% A= ¥ E T (mg GAE/Kkg) 3809.09+359.191
ECsy 574
DPPH (mg/kg) 111.37£11.25
ABTS (mg/kg) 479.69+79.37
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4). 7]

hyA
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22.09%
19.88%
19.56"
19.74%
0.374

A= AT

3+
sl

=4)
4 A=A

A

71%s

YR (p<0.05)

=

=

s 2 2F(Standard error of the least square means, SEM) (n
2fo]

W71 2Elol=e] 7}t

il
3*

ol
=

3> 3
kel

AT
e

k=

WY T

E
SEM!

&

<

1

o
R

el

»

ative stability of enhanced pork loins using red perilla extract”, Korean journal for od science

of animal resources, 37(6): 8987905, KoSFA.

»

5, 419, ARESAL
plemented with a Winter Mushroom Powder”, Korean journal for tood science of animal resour

51

of

kel

%7

ol

(|

HA AHIOIZ

H

=

1(2018),

A3

bt

U

<
O M7t MR

hod and cooking utensil”, Korean J. Human Ecol, 7(1): 21731, The Korean Society of Human
gy.
d7A %
25) Jo, K., Lee, J. L. and Jung, S(2018). “Quality Characteristics of Low-salt Chicken Sausage Sup
2

Ecolo

ces, 38(4): 7687779, KoSFA.
26) Lee, D. G., Lee, J. L., Jo, K., LEE, C. W., Lee, H. J., Jo, C. and Jung, S(2017), “Improved oxid

pal

i 2

23) Park, J. S. and Choi, M. K.(2004). “A study on rheology of the rib-eye cooked by cooking met

24)




A Ao AYstds wf WE7F WA YEvn FAET A JEdtia 1
A2 Lee §Q01NE A5G FEEL o83t AT £5 SHE Az
WA Ak AAe A Ao Wik gastda AR R FARE SHEA
i Has Qe SAR AdEe] Ao] WAl WAl Eug o]§ AAAE AX
SRS Wl AR SAlo] WA Ed HUbe| JFS WA ge EI HuHI 9]
Th29) B Aol A el Rwre] Az Al Ha) REel AL A|Aeta wa R
o o] ggtel uhEk e EEe] HIL @AW A 2HolA SAo JEgFS WA A %
& Ao Azdr
<G 4> @A 2Hela SA(CIE Lx, ax, bx)
A g+ 193 74} 149 2} SEM
S ET 56.18 53.99 57.17 3.700
FANETF 50.06 51.01 52.34 1.685
L Ful 3 0.5 51.73 51.79 52.33 3.487
Sl 1 50.04 52.46 53.13 3.258
SEM! 3.666 3.191 2.843
SAUET -1.74 -1.92 -1.99 0.247
G =T -1.31 -1.65 -154 0.117
ax Sl 05 -1.52 -1.59 -1.87 0.255
Sl 1 -1.65 -1.76 -1.85 0.241
SEM 0.266 0.231 0.159
S E- 9.15 854 9.82 0.672
PichES 8.12 9.22 7.70 0.922
b Fuj 3= 0.5 8.63 8.48 7.65 0.801
Sl 1 7.48 8.39 7.30 0.619
SEM 0.536 0.294 1.116

Vst zke] ¥ 39 2}(Standard error of the least square mean)

3. =A%t
A7 Aoz A7 =4 A3 7% (Hardness) 2 AA (Gumminess)S &
P 1

Aol 7k gl Aem yEhskth @A RE(S

FulF 05% H7Fet

FANE oFAl o) 2ol wlalste] A
o

2
Gl
1>
Ho
N
N
ofl ¥
1
il
=2
i)
N
N
>
1

27) Lee, S. M., Jo, K. and Jung, S(2019), “Quality Properties of Emulsion Sausages with Added th
e Atmospheric Pressure Plasma Treated Extract of Perilla frutescens Britton var. acuta Kudo”,
Korean j. Ann. Anim. Resour. Sci., 30(2): 69778, Institute of Animal Resources Kangwon Natio
nal University.

28) Lee, D. G., Lee, J. L., Jo, K., LEE, C. W., Lee, H. J., Jo, C. and Jung, S(2017), “Improved oxid
ative stability of enhanced pork loins using red perilla extract”, Korean journal for ood scienc
e of animal resources, 37(6): 8987905, KoSFA.

29) Jo, K, Lee, J. L. and Jung, S(2018), “Quality Characteristics of Low-salt Chicken Sausage Su
pplemented with a Winter Mushroom Powder”, Korean journal for food science of animal reso
urces, 38(4): 7687779, KoSFA.
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B =7 A ta Bushglths0 ojde] Bae GujF: MBS FEHI F2o

el Zh7h 933%, 1.4%9del whel R O] F Aol H7t 209%% FREA F

Hol Sles FFdd & ks meEbM ke HejdfE 28 FelFEE
0

o] 1.0%= H}uhalA F71Ew WA AdHol=e ErAo] 7HAI AoE ALEH UL
T 71EY ATA HoHA £ 1.0%E H7tEA AR HASA S “H o
Z79k vaske] frejdow =T ekt Aol 2nsn S
Axfe] i F £ H7ATE 54 3 44 DH&—TLQ} H]F—%}"% 1 A
)
o

=<
e A UAAAA PUFED 0% AT SARET PG FAHD &
FTHP<0.05). AT FulF B 10% @rhrel A9 e A@rEd Q4dgl

FOAH Aolg mold fgor, A% 19 @ TR N BE Ao TE
g4 o7k gl Aoz FAHYUG FAA Aol gUot FE, WYL,
19014 TR P AT gk FbE dehon, E 05% A7
1497H Z7htg ol Aold ol 54 F shiel 3 A
=E )

H

o] emE

¢ EE FAY A% AEN BHE ol §HAS W ek 984 Bua
o e gamel @ Ao wol o|F AFAA e A=A R @
of Baw Aow ARALH

30) Grigelmo-Miguel, N., M. I. Abadias-Serés, and O. Martin-Belloso(1999), “Characterisation of lo
w-fat high-dietary fibre frankfurters,” Meat Science, 52(3): 2477256, Elsevier.

31) Jin TY, Oh DH, Eun JB(2006), “Change of physicochemical characteristics and functional comp
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FEH SHAA AT AEY AEJAdE TH 23] dERY 2SAY, F
d2HE g7 A AT Ao BE3 4 9l HERIT vde Fo] F
ot GEFH R §Fairhe JFolnh

o 20183 Tl 239 o= (FDA)2] GRAS(Generally Recognized As Safe)
A5 tEo] &30 legHbol 2% H7F M4 AFEE 7Sl % &3t legHb
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legHbel th# AAS Q8] FAR A2 Pichia pastoriss ©|&3F Jed, o]
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17708 F8 Pichia &5 ©WA ] defx] A7 g 47 4d 3ol
Bajettte AL Wi gtk wd dwld xpole] T rE= 715
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s =22 Al dreEol Ty, Ay AA Gl T wAE o] wiEel <t
A FHelA g Fag FE F 3hfolr}26

21) https://www.thrillist.com/eat/nation/impossible-burger-2-review-vegan—burger(2019.08.17.).

22) https://impossiblefoods.com/if-pr/LCA-Update-2019(2019.08.17.).

23) http://www kati.net/board/exportNewsView.do?board_seq=89025&menu_dept2=35&menu_dept3=75
&dateSearch=year&srchFr=&srchTo=&srchTp=2&srchWord=%EC%9E%84%ED%8C%8C%EC%
84%9CHEB%B8%%4&page=1

24) Y Jin and X He and K Andoh-Kumi and R.Z Fraser and M Lu and R.E Goodman(2018),
"Evaluating Potential Risks of Food Allergy and Toxicity of Soy Leghemoglobin Expressed in
Pichia pastoris”, Molecular Nutrition & Food Research ,62(1), John Wiley & Sons, Ltd.

25) https://livingmaxwell.com/impossible-foods—burger-misleading -consumers—fda-rejects—claim-that

-it-is—safe-for-consumption(2019.08.21.).
26) https://www.ecowatch.com/impossible-burger-gmo-soy-2637794276.html?rebelltitem="7#rebelltitem
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27) A FAAFZAARFEIS, (0]9713) S, UAE, 25 SHUAAE 2 A4 F Aldd
‘www.aTFIS.or.kr.
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2 AT E AEAQ2005)3] Aol AEA A& FoE ngoz A
29l oue] A& YA legHbS o] &3 A &4 ASE FESIAL ol F

Hhz <l
AR QL ojul o] AEA diASe] HF &<l A= ol AW 2 178(2018)39, &
®30(2018)35), o]AA ¢ 1%(2019)36), Christopher Bryant ¢ 47 (2019)30%2] A3
AFAES] AFE vgez FAHAY 29 6%, ¥4 L s8R A
At g Fadel dsiA e 2o 37A A 5= QA A ok

°]% legHbS o]&3 AEA dAS 7|24 AE FAAJA o|H7 934
of talA= W= AFF(FDA)®E] A5E AIESE Jin, Y. ¢ 598(2018)39),
Phillips, T.(2008)40), R,Z, Fraser. €] 4% (2018)4D. &) ¢ 194(2011)42 T A=
& ol&ate #Adstdom oo wet Wz 9 mdst ale gk £ S 9l &

33) AAAQD), "HAEH GUAL ol §F FRUAAES AW, CHolAolA YBete sEuE)
W3 E=ER 7778, FobAlokA A B9

).

3 ol 4M - ASLQ0IY), ‘WA FAE AL FFA AMH, (RIFEEZAATY FHEAZ,
170: 79, R E A A 74,

35) AW, “AYH A%FEE BAL A 4B SFAALF, r@FTALIL,

274, dFxFAT 3.

36) ol FA-FHF(2019), “AA NAEHF ML FF, "HAATH, , 223 51771, FFEAAATL.

37) C Bryant and K Szejda and N Parekh and V Desphande and B Tse(2019), “A Survey of
Consumer Perceptions of Plant-Based meat and Clean Meat in the USA, India, and China”,
Frontiers in Sustainable Food Systems, 3(11), doi: 10.3389/fsufs.2019.00011.

38) https://www.fda.gov/(2019.08.21.).

39) Y Jin and X He and K Andoh-Kumi and R.Z Fraser and M Lu and RE Goodman(2018),

"Evaluating Potential Risks of Food Allergy and Toxicity of Soy Leghemoglobin Expressed in

Pichia pastoris,” Molecular Nutrition & Food Research 62(1), John Wiley & Sons, Ltd.

T PHillips(2008), “Genetically Modified Organisms (GMOs): Transgenic Crops and Recombinant

DNA Technology”, Nature Education, 1(1): 213.

41) R.Z Fraser and M Shitut and P Agrawal and O Mendes and S Klapholz(2018) “Safety
Evaluation of Soy Leghemoglobin Protein Preparation Derived From Pichia pastoris, Intended
for Use as a Flavor Catalyst in Plant-Based Meat®, Int J Toxicol, 37(3): 2417262.

42) F&A, $FHEQ01D). “FAE fdlan FrlAe]l AFAde wXE 4 B TeEAA,
34(5): 19741, Sy A A+,
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. M 26 AERAEC AP AgHTT GZas] B s 4 o4

A= legHbell tigt 4
shalA Beg Vow
HME}]/\Poi 0}1:. B

?"%EH% Eq. (D3} #Zt

o explflB) exp[B, + Y B,
~ 1+explf(z,3) 1+explB, + Y, 0]

(1)

Py :1|x1,---,m.) : A1 o8k Wsle FE
CHA o WSl 9B WAL FAE EE R4H ws

ﬂi PR FAE = AT #

N

olgt A xg FAENNME AU = FAHH (Method of Maximum Likeli -
hood: MLM)E& °]§3te] Al BE F4¢th Eq. ()9 A= vl ol7] wfFol
o1& logsl AlA Eq. (2)¢F o] HgstH, A3 slARFPo] 2= JEHE 7R A &

o] o]¢} & Wgs ZA~E W3k(ogistic transformation)o] o]t Ft} o 714 F
¥ Bo] FE7F 4 ABS AF Was A oY Wt &4 St TS
v Rt A 4 glom, FE7F &1 A AAH 9% ®ste] FEo] pATs
o] gk} .43)
InP=In explf + 20 — - | =B,+ Y8 (2)
1+exp[f, + Y Ba] 1-P i

T3 Eq. )% o]&ste] AN H59RGe] 4k (odds-ratio)= thE WE7E
1AEJE W dFd SRS 9= E AT & JA @ 4o dyuy
7} legHbs o] &3 A &4 dAFe] A3 oF wste] n= JFo =5 S
Hl(odds-ratio)E &l AT F dom o dig IAATY Fo4HdS
Wald $AlFoZ &8 5 low o] Fho] S5 SHRUFIE SEHUF v A=

= AN
dgo] adm A” F gl

e F-158(2015), “FEAAAA L] ALE A RS A 54 #AAY AT
Fof ek g-3k3] =), |, 33(2): 1307131, dighalE 33
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1= Py
Py ARSTE aed AF o wg &8
Py t AWWET e E A F2 BYolAe] HH o3 Wt gES5 ok w
z o W3l gEd MAE JFgFS AEE S

2 A= 24 dA S (leghemoglobing ©]-83F plant-based meat)ol] tsh R

ATA zuAEe] 47 oA wsel o ws 44 2 seleaA AREA
B AAse] #d ARE FHSHAT. B ATE £99 AR doly :yst 7
g AL AR, SPSS 2402 Fal BARAL ANSATh 24 Gl AT
EAA S0 HBY BASE A4 oRst HA FL seis] Ad NE 2
He Anstgrh ARAAE DAFEALE 54, DEE A4S A8 A
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Dleghbe ol 88 424 dAFel tld 41 AF ¥ 43 o4 WL, HlegHb
2 olg% B4 UAS 4 4 WE 2 nug Fo 2489 52 245
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(16.1%), 25173509 € 279 (12.1%), 451%F € ©] 199 (85%), 35174507 € 16
(71%)°] ol At
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Aol7) WEol 8%W(36%), 71EF 7
B(31%) w02 ¥4 uehh Jlge] $wozs weel WA JFom G
7 e, e Aga qAge BEd 7157
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27 HE Y d2)S RASHOZ @®EFAHKorea)dl Al +Y 35+
2 -80C ¢ Deep Freezer(CLN-42U, Nihon freezer Co,
T "1 A 29 E FE AN dERE Ay

[s)
, obE=(M =4 100%) =

S FCJA A A F(Korea) ol A &) A S (Korea)oll A T+ 31
AR AHgsech of o] RE Mol ASE RE Ao L stBALS BAF
5 AHEEte] AES W shAn
2 A AR WA nw A Az
BAY IS Axsts BAZ wHe <ay 1> 3 2o d5S HUbE ady
Algde] AxE 9 Hdg wggnl= gl @A BoEz = AlEE AE 2
Mg =46 gk dadtet o] Ao duddS Sste] AAHAT. 2 A
of FH AE5E AH dAFeE M A5 dEE H &S 2EEAY. HFE A
e Al 7EA Aol 29 AE widHl = <3E1> 3 Zrh
<219 1> Cereal manufacturing method
Removal of corn core Add surimi. flour, | Mixing and kneading
and moisture | sugar, almonds, milk 3 ingredients
v
Bake i 7 t 130 Cut it horizontally and
ake in oven a : ¥ U. it horizonta \— and | B el e ol
degrees for 10 minutes horizontally to 0.7cm.
<3t 1> Ingredients blending ratio
soft surimi
Ingsre(céi)e nt corn surimi flour almond milk sugar content
(%)
Case 1 40 0 120 10 15 15 0
Case 2 40 20 100 10 15 15 10
Case 3 40 40 30 10 15 15 20
13) @, Sddiga g9=8 (2015), “=Z®W Agd Ax 2 F4E5 1712p

EEE AR MR
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ol
32
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H R

ol
AZ W1 7FZAZ lemz2 ZEE F g%oﬂﬁ 160 coﬂﬂ 10
W= 5 Ago Alg3hth

3 AL gt - 2oy

AR B AEFFH AAFH s FH wE), WEgWE 8-S Semi
micro Kjeldahl'] ©.2 33| ®t& SAetHTh 2l d A2 73, T/, 449 o
AE AA AP Agek. 2A B AA 1g3t el FA 2gel &4t 20~30mLE
7hste] 7tE EEAIZIE olw] HaE AR FoR Wet ojgA vhEolxl i
FqAE YA A 2EFE UE T F Zgx

Ao A THTE 7Fetd dHS 200mLE wrEvh olF 20mLE Alvmpo] A2
AgZegaae FHstol SRAGA N dddth SHAAY FFEek=a0] 005 N
ok 10mLE Fste] ool Helxaejarje) 2~3-&S Holmea] Wzhr]e] &R
S 99 el gax A ZAwr]2RE 30% FASVES &9 256mLE 7}hshe]
deld o R A W NH37F freldoh ool 357 27 2RE F3715F
& 8ol SF 9 oF 100mLE W F W47 22 duldAM x5 wo] tA SR/
odf £ mLE fFFHS A WAV & 2% B Fghaa del Ao ¥e
th Eebaa dld 5o dE FRFAS 005 N FAsfHEFR o2 Bl a9 a9
o] mow Wa WA HAste] dio F& I oo Ai AFE wate]
oA g AEdTh AL tea 2

(a—b)
AA S AN FHF (mg)

Z29A (%) =342 %)< AaAF

ZF4 2 (%) =0.7003 < X100 d

0.7003 mgN : 0.05 N 34k 1 mL

a:IAFoNA F3ol] 289 005 N FASIGEF NS mLF

b: EAIEA A T3l ~2% 005 N AU EFA] mL¢

d: gAn

4 AN de 3y d714d4 (VBN)

2% FHol wel 193] d7] AA(Volatile Basic Nitrogen)e] 42 Conway
tﬂ.g_ g} 33 WHE AAFAT (AEFTA 6941 A 9] ) OPAE E

T 10gM S AWs] 2ol 309 HACd w2 Yo TFSF 50mLE 7FE F 30%3t

14) https://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=11008(2019.7.21)

15) http://www. foodsafetykorea go.kr/foodcode/01_03.jsp?idx=11142(2019.7.23)

16) A4 (2019), “HsH 7t H olgtety A4S O] &3t vl5t7} A (Nephropiae) 3
(Portunus trituberculatus)®] FZ2 7}, 779, ¥4 gt tiad [=1 4 AL

1 37

Hi32| CHErd AE QAL



ol
o

"8 E o] &3] HEal YA#271(1580R, LABOGENE Co., Korea)& ©]-&
o 3000rpmel A 3087 S ANRIHAG 4N #e AW F 43S A2

(<3

oo of gt o] % 5% H2SO4E o] &3t A (pHAS) o= HASI I ©] &
NS 100mL &3kl AlggHoz AMEsTh WA A A7) da A9E &
A1 71(Conway unit) & <F7t 7] &0 &0 A dFd e AFEAS i A
0.01 N-H2S04 1.0mLE 78l F2 <o ¥3} K2CO3E ImL¥ S 78kt o
% Conway unite EFHOo®E A3t WA & o] Holx &S HFEe
oF Wh-g-A]

fANES whtA dto] 25CelA 147 &
_Ej =

Az ol&3ste]l 0.0IN-NaOH && &
AAskitt A4 ¥ dede Tote] s 97 A
dTESAT HE A3 23] Wi dddste] FHEAS 3 Aotk

(b—a)x< F
w

TVB— N(mg/100g) = 0.14 X X100 X d

a: A& gigk 0.01 N NaOHe] A4 An|gF
b: &A1&l 0.01 N NaOH®| HA 4w
F: 0.01 Na-OH®¢] 4 7}(factor value)

Wi Al59] FA(g)

d: 34 Wi

2~
Japan)E ©] gekddeh ole =429 A% B 55 FASE VIVEA =

(e}
AHARE

=

7
WHo] 7% (hardness)™ rheometer(CR-100D, Sun Scientific Co., Ltd.,
Qa
O
=
[e)

=

=

3 Age Pastel 249 wyon B4 Tz 0 54 s}
%

= o] W = %S mode 20, load cell 10kg, penetration speed
120mm/min, plunger diameter 25mm(No. 1)o]H, F29 2 AAGE ~HYA 7 30712
AEe} o HA A AR 3071 AEE 1+ 9¥=E FHd 5274 SA4S
=

s 3 4, vz, &7 W Jhew gANE wee
Sgsel AR, AV d0AA P B4 008 THE AE Adow
Tl A4EF A w}a} 54 JEEe HEoh He w, @, A, 9w, A
3 AR B4 Bl 594 BH WG NS W, 4 wE 3 nE, 2 ¥
WE Lo BRE) o guistd A% AW /2 D<E 29 2o

| 4SS 0128 DEM AIZI KX



<3 2> Sensory Evaluation

Criteria Table

Quality parameter

Criteria

Score

It tastes very good

It tastes good

Taste

It is good to eat

It tastes bad

MW |

It tastes very bad

=y

It smells good

It doesn't smell bad

Odor

It smells like nothing

It smells a bit fishy

Nlw | s |wm

It smells bad and smells fishy

=y

It looks very good in color

It looks good in color

Color

It is not a bad color

It is a little bit dark

Nlw| s |wv

It is dark and ugly

=y

It is flawless and neat in shape

It is generally good-loocking

Appearance

It has a normal appearance

It is a little flawed and bad

Nlw| s |wv

It is dark and ugly

=y

It is very crispy

It is crispy

Crispy

It is a little crispy

It is not crispy and slightly damp

Njw | s |wv

It is not crispy and very damp

=y

BooAgo) A A Axe] thd FAEA-L SPSS program(version 24.0)& o] &3}

gt 4 Wy o g7 E one-way ANOVA-test (Duncan’s multiple range test) %
4

A THP <0.05).

17) https://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=265(2019.07.25)
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<Z1¥ 2> Crude protein values according to fish meat content

Crude Protein Result
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<219 3> Protein content of various cereals

protein content of various cereals
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@A AlFol o= = D st Ajgde] d8S AnEd 4 A2
b ARQ Z2ES Zes Agd ‘Z2dE o & e T odwEs s
g 54 adisded suigl AAE, Wb FE 5 A AR de @
MAL B3k AFoltt Z2e s 50gS S 250meet A How e o
Z3NE W 2t e o) wulde AT S v e FHoR Fnstu
ATk olet frARSHAl Amzel A =l AlEld A S AR A F(ES
E)E dwds et Al ‘E2E gojadl ZRES JE Algd 30g el
S & Hem)S BEoH @d(108g)e AHY & Jduz wIL AF F
e e d ZEE AZYE AT e AEL aidGs ad g
TR O AE)S o] &ste] A S wola vk 93F wuide gapoln]
b % leucine, lysine, tryptophan o] F&3stH 2057/ 4§ FHFEG= ot
Agolr =bs Ffsta AN TEAH "Wl FHE S arginines o] stk

a8y 2DAA A8 lysine (9.38g/16gN), leucine (8.61g/16gN), tryptophan
(1.21g/16gN), arginin(6.50g/16gN)s thFg ofnibS i3k 584 duldelr},
<O¥ 4> olE IS mud A2 o2 AH JdKE HIUMS Algde A
ol dujste @ld A AgEuy 54 S9E TS ZoluA VEY A

Fols md vy gae 44 4 dvn Ard.
<219 4> Differences in amino acid composition of surimi and soy

Differences in aminoacid composition of surimi

and soy
207
15%
107
5%a
O%a
Cys Asp Gu S Gl His Arg Thr Ala Pro Tyr Val Met Leu Phe Trp Lys
soybean unsaled surim

2 924 97 A&(VBN)
ol el A% WAW F SHSHA AW SR ofFol wAe] wolshi

18) http://news.heraldm.com/view.php?ud=20190527000043(2019.08.11)

19) ZA4,8344(1984), TAFARE, |, 10(2): 37~%4, +23.

20) &711H2008), “F AH:WE ALl ofm ity Aualk 24 W

21) 7%, wAH, A A01994) FabpAbgista 2] 5 sk}
49717, 27(3), 2827291

22) Kang, S. T. Cho, Y. J.,, Choi, C. Y, Kang, J. Y., Yun, J. U, & Oh, K. S. (2008). Storage
stability and shelf-life of the boiled-dried anchovies with green tea extract. J Agric Life Sci,
42, 27-34.
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ste] TMAS® DMA So= #H 3dAd 7] (Volatile

VBN dEUYols: F2

Base)= o138 AF9 & Fol= 3] Ao} Mdxe] Aot tiEo] FtstERE
olE IA d7] FaTS ZAHs AEE FAsE Wgol 9y ol &Ha
ol AW 44, mA sEret LA HaE ] Qv Wit Fag Fd
&4 F stdelth. # de A dFe g mE 77 AFES T oY
APE S VBN Hidghs £ on, o AM Afo] Eo7bA] & AFE
I vt A ASo] FHEA e Ao HIFS 1.225(mg/%)olH A
AH ko] 10%, 20%<¢ AL 77t 875(mg/%), 9.45(mg/%) 2 A & e
Btk ol <19 1>& ®W VBN o] dagol nldsie] Z7istd At =2 &

ZVBNel 93k ofFe] F4 H7F A drEo® 5710 mg%/100ge =3 Al
o] %, 15725 mg%/100 g& ®-& %9 o]F, 30740 mg%/100 g -3 2719 o
% 9 50 mg%/100 g ool W) HEsk A ol fom WP WF ANE
b "old5 s e MdlE urh gebd A2 #she mud Agde] VBN
FFe I8 ARG o9 JFo] FFHE Ao Axe] FAAA 9FL FA
7] wel Al Azel 4¥E Ao werr
<I19Y 2> Average value of VBN according to Surimi content
VBMN(mg,/ 2%%)
12(mg/ 3%
10 g2
& mg/ 2a)
cimer surimicontent 0% surimicontent 10% surimicontent 20%
Average
3 AL A=
DR E= 2 AF HE Fad =24 54l vhAcrispiness) % A 6|
A Atk Algd e mpatete 2 5S40 Tod BES AA S 53] 4
of REo] w SAo® $Hl WA A F A Azel wE Aw F vk
EY Tostth A ASE HUbehA @ Az Algdd B A5 T 10%

23) Song, H. N., Lee, D. G., Han, S. W, Yoon, H. K., & Hwang, I. K. (2005). Quality changes of
salted and semi-dried mackerel fillets by UV treatment during refrigerated storage. Korean
journal of food and cookery science, 21(5), 662-668.

24) http://contents.kocw.net/KOCW/document/2016/wonkwang/leechangjool/ch10.pdf (2019.08.12)

25) Ramesh, R., Shakila, R. J., Sivaraman, B., Ganesan, P., & Velayutham, P. (2018). Optimization
of the gelatinization conditions to improve the expansion and crispiness of fish crackers using
RSM. LWT, 89, 248-254
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2 20%2] Al2lEe HEE Z+7; 3.748MWP, 3.623MPa 12] 2l 3.982MPa0] R o FA A o
2 o049 o2 e etk olHF ANZ Ba A A% WAL A
gae) BeH 540 ¥ FA Fere A & 5 Ak
T 2Eo HE Algde 54 1yste] SR IR AA AEE SHS A
ke <19 3> 2}
<% 3> Hardness according to time dip in milk
hardness according to time dip in milk
4 5Mpa
A pa
3. 5Mpa
3 pa
2.5Mpa
2Mpa
1.5Mpa
1M pa
o.5Mpa
oM pa
Ommnuce Iminute 2mmnute Immnute aminute Smnute
surimicontent 0% surimi conternt 10%: surimiconternt 209
1o ZA7s $HE QA AFe o] 0% AlE L] B ZE7F WA Aol
& RolW FAsteE Aom yEyt fol HAEFEI 3ol AHE o]F Al 7HA
AE EE FAS ARt ad A B 5 Avk Teud M %o el
ol el whe ol F o] AR fOF Aol nPom ot 4H A% A FE
of 3] FHeol AstE Aow AmEHT
4 537}
A A%e] Gl ME BEPAE F 0¥ FAH AU T4 57 3
A He me} FaS S48 AG4E YEAT <29 4>
<Z1¥ 4> Sensory evaluation according to surimi content
Sensory evaluation
according to surimi content
color
crispy scent surimi 0%
surimi 10%:
surimi 20%
preferance taste
appearance
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WAl (odor)ell UIF 715E el A kel 27 10%, 20% WM A Fo]
354, 34448 £o2 F v =2 V|ZEE YEUJ L WH 0% o] 3068 o=
o8] e JEES ud o mol, A4 d%e] AAHWA She) Huld
Fol AN P& veha Ao ArdET

3

dtaste)o] 71E % FHoA= A A% 10% T AF] 3.
Holm 20% & AF He 369807 H=d HFE
o

Hl& 2140 AolE BT A Aol 7injd d3t Fog 23 ‘i‘l"ﬂ ‘iﬂf“} 7
FEE ¢ molx, A A8 5F9 dd gho] FAHAA IFS FE AR A}
A=

¢ (appearance)ol] 3 715 % FEAAE A AL FFo] 0%, 10%, 20%
1

Z¥7F 400, 3.75, 40022 Al 7o folHQl ApolE yEh A kgt o] At
7F vt Aoz wWol o= A Ao kel whE g Aolrh freolH Aol
g WA e Aow Helt

A (color)oll Wk 715 FEoA = A AF9 gheFe] 0%, 20%, 10% == 375
A, 3567 28 3318 o' ofzre] AolE HATh AlEEE wedgedA $A
e w7l Axe] Aolzh Mol iy Hrhel dFS Fol oY AdRE
Pl Aow malt.

H}AF 8 (crispiness)ell ik 7] 5% 'ESOP AAE A AF 10% Tl AlFe] 381
Howm 7Hd w2 AFE Ul Folol 20% AFol 3563, FHIF Aol
3004 et old @ Asw mol AM eA%o] 10%, 20%2] AFL vhA gl
o oAl ApolE WolA ekgka FAIE AlSEel Wigk wpAtee W2 VxS

=3 <

ZERhar Ak o2 AN A5E HUbske A2 ARl Slold x5 ¢

rl

R J% = Ao AR EG

Akl 73w FEoA = 10% FFe] AlFo] 3817w M =2 s
wnolow HE oo 20% ol 3318 FHIIR BEUF 294w v HS5E
eIt o= & #H7F A3 SR Adde 43 A4S dEdddeh At
Howm 10% e AFel 7H w2 VIS E UEh e 20%= o] ¢k vls:%
e g4 wHEs nan 7 AEe A A5 Wb AFEd 71s=T
gojAl= Ao® yehgth of#d Aayt vehd Zo s wol, obA WrbeE o, F

%
%
%94 FrANAAY AR A%l Frh A JEwe] FHA JFS
Btk ol2H AlPdel AASS FAFgozA wuPde FFe wole A
5 OME} NEE A= 344 a3} vdehd Aoz Als
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