POST COVID-19: Untact Meat Processing Technology
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2. HVR A0 OHE 4 Ol ASEFAE S 7IE SE HA U

7= 0|
HESN A
(Enterohemorrhagic Escherichia coli)
A3} (Salmonella spp.)

2| AH|2|0} 2L AO[ERHIA
(Listeria monocytogenes)

A2 MIFL
(Camppylobacter jejuni)

OfAlL|O} QlIEf|=2E2|E|F}
(Yersinia enterocolitica)
SEZAEZ|CS MEZ|MA
(Clostridium perfringens)
SME AT
(Staphylococcus aureus)
HHAZ A M2IRA
(Bacillus cereus)
XAH|IH2 |

(Vibrio parahamolyticus)
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ST AT 100
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Atmdia) 5,0,0(n,c;m)/25 g
LEEN ER 5,0,0(n.c.m)/25 g
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Frholth, MEHo2 AMEEHY HEHERE A7,
FHIE, Fro] 5ol QUHGE 4), olHRt AE 7HEUHE
& AFY QoA TAYE Hol thiFit Aol oJsiA
Hie Ages deof 7k 771 wiZel, A9 A
F7HA] 23k Gol Agd wj7bA] B Agto] 485
of F4 &4l %-j—é*a‘ 9 Es%*éﬂ 1'5:71]@01 ATt

chekst 71 7l§§°
HE9 it 2 AAH AL QITHEE 5).
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FJEZEo|t} 1980Eth~20004
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S8 M2, 5187 |1FXIM)E Zotst 2SI SAIXIM) 0lsHl( > m and <M) AI2<]

L EN 8 S HMRA - 224
T2(n, ¢, m, M &&= 0[5t/g)
ZMZE|AE AMpoAE
5,0.0(2HZ)
51,0, 10(&ZHIZ)

51,0,10(&4ZHE M 2l) 5,1,10,100

- 100

100 100

- 1,000

5,0,0(n,c,;m)/25 g 5,0,0(n,c,m)/25 g

5,0,0(n,c,m)/25 g 5,0,0(n,c,;m)/25 g

T2M 2t mE EIksi MOISHY AlZel 47} ¢ olst

= EM e

- 47|(boiling)
Aoy AHS E35 G2 xct al = ’
5 Te= Lo‘jLHEE = — M| 7|(steaming)
Z2| Xe|oks B AHIC ;

— 4=H|=(Sous—vide)

CAHS EJ15HR| T — T 320|(pan heating)
o xa|ste B — F7|a2(griling)
7o | EEZE(O Hs Hidts - 22 F0|(oven roasting)
= 83 (Maillard reaction)0] | — £ T20|(charcoal
Cf oHo| HrAlSE heating)

o] L 10~405E} 7hdslag], o] uf th7]gt o4
o] 49t (1.5 g~3.0 kg/em?)o] 7, A2 &
njAEo] A HiEE B0 2850 7hssitt

1 A, 3 3R B clpetelChung, 2000
27o] HEe|9RIch EA4o]
9lof A HMR A% A% A AMSE)7]% Seh(Kim,

2018).
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HESE - HE2E(retort)2} 22l= YHETIE A= 7I1B3HE AEZE SH(retort processing)0|2ta &,
(Retort) - Y EZEE 120COHIA 30~6020| LEHHO|LE, 105~115C2| MO[ZEZE, 130T 0|49 T2 EZE S0| US
ofo|=z 2mf — Ofo|Z2nfgt Fof4 300 MHz ~ 30 GHz0fl 0|2= He{e| TAHE g 7FEE 220l= 2,450 MHz7t 0|2&
(Microwave—frequency)  — A® W 2 X7t M7|Hof sk 31M2E Zl5 2852 o101 Fo| Ls
2iC| ot — giC|Quf2t Fofprt W obE0| 71 3 kHz~300 MHz H9{e| MXIntE Alg
(Radio—frequency) — Ol0|ZZnje} 22 LUB|Z Ho| BrAEt
=718 — A0 G&Mo=2 s2= MY nF MFRE o0 AF0N So| Ladst
(Ohmic heating) - S 71ge M&sk FYshl 20 g2 AM2IE Sitte R0l US
HHEI| — Z5tF7|E 100T O[22 J1HeIRUS W 100~400°C2| TES 7|7t LAst!,
(Superheated steam) — 1022 ZI|E 0|8al TtAlZt Liofl A0l B2 TEet0] TAIZE 7t x2| A| LMets JUA &42 AR+ US.

npo| 2 upel gt eut AA] AlS W K7bgEo] A
& 75 T 7HEA Y 7)s 5 shueld, o = A Wi st
& Ase 7H AR apE o]8sto] Algel &
S F+= PHoRA F471<E (dielectric heating) W4

ol BT, A AEE GAFHe UM 4 =, 87

2 7|,
& 27 9 EASIE B WIS o] 5P} e, olefe ;371 a% A7} oAb
GRS WA BT WS Bt ST 48T 2 S 2 fEsha Sitk(Kang, 2012). Zell $(2010)2 A
WS A Sctol AFHLE, of 1 E & S4el § AL AT ol 0 o454 A
A} 7ol $EI vpzto] A7ln], A% o) Tol WASH €S W u), S, 2uh, slage Aue gold fo
grh(Kang, 2012). F ¥ BE HS A] £ A Aol irka wusirh & 7kae A% ok
S WANORN, WATS EHOE T 5 o) AT HBo] B 520 AF BUS GANA Z 4 9
o} mho]Zah k4 300 MHzoA 80 GHzol o]2 = 744 419)

x ]

o A2 G| AdAuE wehe, YA sk HE F71e 3 Y IR g 7St

ARe 7MY, g, eh eufet Fukprh Wi upgte] Ik ojAfo R g 15 Wit 3y

71 3 kHz ~ 300 MHz W $]9] AxutE Agict, wpo]2 o v]3f o83 4= 9= F4(latent heat>°

2ube wpgo] 7] uiie] o SEL Zlo] AF of o]F AFf o]

HA Fethe 9ol o, By evke nfojazut  gltiKwon, 2017),

Eq- aato] 1008 2A oY A7F WEZIA] o|A]7F B} 7]« 883t o)A 719 (Infrared heating) 5
d9E o Qo AR 78 220l Aol B of slon thefRt AEell A8 T | nidE A%t

o] ARFEAL Sl vholARue} & et eub= ob7t Aol ek At AEE AL Ith(Kim, 2018).

A AR A8 A o] Azt AHolth(Ha & Park,

2006), 3.2. HI7IE 7k871&

E 2 7}03 ;‘({E] 7]5&L 271

+ 7FEE AF ol Al ARE A8t A
o A7) AdanE olgsteo] A7|AE oluA= A AEE 7HE Vles 98 ARl et AE
A7l ol & 7HE2 FAagte] ofuAE o8 o Y 4E B Bed 54 5 2 HeE vE + ¢l
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ot olof wet A& ARSSHA oA nEe Alold 2R Aot E = Slrks TR0l ok S mERk A
T e A7k TR rlsd eE A g AREE g o] B o], A %o = dishr] flsiMe
oA AL QHEE 6). e 7ledel B¥ek A=E o8 daide] 3ltk(Yoo,
AAAOZ AFY AR A% H vdE AdSE 2012

et HI7tE TRl RAE 239l 7 A A8 Y 2 A7 271] =5 Abolofl MR E AL <=
S QM AYPo R nlEs Fol= w2 194171 & ek AFol 20-80 kV/em9] AAYE HEAT=
R A em, oo AR VIS ATl el Ha AP o] 8 Al Aol dAeel ot
ARG Alo] AlZoItk(Shin, 2019). @A 23 A oUAE &8} sk, AE U WU Al &R, 5%
2= 100 ~ 600 MPac] o|2= A st A () o] 5= Alofdtte 540 Aot niEe] 4. A7
= AFol AAIA T uiRel e vided mide & Eofet AVIETLR QIF Alavp vt 2 ¢ OH APER
20| F55 v} o, Bk opyRt 29k AP © A Ba7p ek, shARE, a19F BA e A
UgE AEet Fe HekE RSk, DNA ZARe | 52 AP 1e A9 o Qe AFLE ARgol Alkd
o Al 5w ALY oA 7hA A2lA HMkE 7F the 2AI7F Atk (Park, 2010). wERA i 2 58l
ALt (Park, 2010). o] 5o wh=d, 2uQke oA theldt A7t WA 3E ofof Sk Aol

gefolL Jll B ga] FEs g2 Skl 4 Zek=vkt 71Af Oifﬂi?f} ANAA7} Fol%E o 7]
5o Listerias =@/ A7|2L &71ee QA APZE ol2ehdol wet BARE 22 Al 4 R=A, F
2 & ol SRtk (Kim, 2018). 2192 A 2 I FoR dd dAet th gt FAEE. UV

o] A7)} mopo] ARglo] WL WE A

SNV
2
X

f o

photonsZ 7F= YA Qch(Park, 2010), A& Zat
=l

STk ol it 210ke BEI AFSS oy & ZnkE AFo] M2l A 919 2 WA BHTSo| 4
eufehi ol Ui, mas delm ) 5O Al E ) nlEe] AEHES A Hrl el S
Aol Aiolx glom el A% B3 chfsich,  Fu, ofo] wek Al ) DNAS E@E GujdSo] §

AA(UV) A A Tubae] 494(200~300  E%w AEeithOlatunde et al., 2019). wa A
nm) B Aol olgsHe uzke Awolty, el & BepAuE Yt WolAnt 2o S71EE g A

Ao HAestal ZAAZ oy, BAJo] ¢la1, nAYE EHA] Listeria, Salmonella, Staphylococcus 52 YA n|
3} o]Qlo= e 27} SAE AY wAA] @7 WjE AES aRFo R AlofT 4= rk(Yong et al., 2017).
of A R A 71ERA £ R4S NESE 9 oleiEt AL Bekzohe obdska AEudle] Hg

ok SHAIRE, ARejd AatAE] Vs adhe Amtel wh o] AREA far glot, A B8 fiste] oA

H371& =
el — AIZ0] 100~600 MPa &S 0|28t
(High—pressure) — O|ME Koot ofL|at, s4A0| &M U S&Mstolz Hoigt

Xeld

CHI}ALO| pS| ~ [e-[ecK=X _Calp 2= 2 g|AHE AL 25t
(Uliviolet ight, Uy) | ST X214 (200~300 nm)HE Uv-Catn £2i, 01 D14 40 0/

ugrEA XY

(Pulsed electric field) 27H2| H= Afojofl AIZS 21 10 kV/cm 012 DXt H7|IHES wrtdoz WHAIA Malg,

X2 S2t=0f

Cod plame) 7 IR0 24714 ORI 73101 WHISlof YABHE Ol23HE TIXIE AISEL
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4 o HHE F7HAQ A7E AF Foll it Jo & A -8 Al =2l &4l A 7HE 4= qlofok
(2020) A& Zetzuprh Hejd wAEDe] 454 tth(Kang, 2012), o]ef Zro] A= AMgsh= 7Hy
sh o 2 P& olH | Sprague—Dawley FollAl A4+ &  7]&d} 22 A3Ao] ok,
°1(5,000 mg/kg body weight)s}o] AR F/8=/A] Al AL B[R9 S oARE AR o=
o Aah, T3 54 UEhA] otk skl A WA alofet o 4= St} X AHIAES 2TH
o8 ez AlFe hHAR F4S gelstaat st
4, 2%l = AFo] 7] wiZell, AgARl AE x| AEE
34 e E{%P 91@% F7FeE AutE (A5

A ASE A, SE Y & A7|ee 24 ﬁ](Indlcator)Q} RFID(Radio Frequency
= 71%5S AYd  Identification) 7]& 5o] Qlth, AA A= A& &

ot @4 HMR 459 24 3y 5 7P Hezos A A AHE A9 #stE gy Fe 7R 2k
SEE P Ag2goR, o] Yo A Qhol = &F AFEY o]YS U AIXF-2% AAA(Time—
Ho AEH x2A7)<4 AR} Temperature Indicator, TTDQF Z2-S YEY = thAL
gRIAoA 228 4 Gl 2E2R7|E, 4 7194 AREE o]8% A AAA|(Freshness Indicator)7} o
= 24 #A°|t}, RFID 7|&& HIZEE tAlE 4= Sl= A

HHto] AlFo] A7ItE A o Sle vkaAg o 2AVIER AR oY d 4 AHE At
Z7)e 5ol ok, Z2U99] gFeZ HMR Aol dEE 4= Qe 583 Z7|eoltt, HTole 2HkY
gfgof wet HMR A% ARAlERt ofde}, A 24 7|9 RFID oj&d]Alo| A Fol /NHEHAl L A7go] 4
Al

B

o

o

E3 F0F 7|42 NFEY, 4F AN A2e A SehEa gl FHo]chHur et al, 2010)
\*%71 &8 e WS 23S 7180l rkvu  /jele) MEES AR o7l 4v) A2 wR N2
al, 2017) & 2l EUER RIEEA, LuREe] 4F BE

%

HMR %o AHE: T47148 WA AG8 71 =8 ol7] 97 HoFt HMR ZHYPIES 1o 9]

+7l§°ﬂ—4 At o5 gelstar, o S ANEEel o Fled F2 27 S fle a2 dEFe
a2 B8 47 A ARy 553 2RV s AR v 4 EE AILES

R B

==
% % ﬂ% : i‘?ﬁiﬂ% Ad 4 9lon, 2R AR Y] Fof| o3t AR SARS X AF} SHHAE
o o =

.

b ﬂil

o SAWEEA SOl orslol, W3k /1% 85| eleb 741 o8 vy st TelERA HMR
A 5 ol 24 ARk Basi QoD Y A T YIS SESItheS4, 2018). EF, of
AES QS BESIE ARE gonE BANT 3 /Il AR EAAE Astel Aulze] o

=
ofe] 20 Wro] AR ThE AL AAN AT EEE Ro|nA HMR 719 7Rt 249 vedl,
§ BT SIF(Chung, 07, /ST wol2. A MAE FET TPAY 5o 148 )

e AR ;
% % vlo| A=t o] §3lALt HMRAES] A% 2ol 3 gJehJo, 2015).
) ool AR ol fok ek, of =t

]9 thoksl @ o15-S ot st AR 1A %
28 AEo] AR EE B thol o] E3kE 9

sto] Z&EA] g, FHAL AY 2 9lojof i, 2 19 Hpol# Az Qlato] AFAI%

¥E, A,

flo



| gae - 2 AeE - WARY - 2

SANERTL F ZO0F2 LGNS oloirtar glom, o] A AEr|7E A&E L gl A 7H7HH A (HMR)
of WErEo] AS7HrEE 7P EA(HMR)OIY mell o4 meal kit AlEFES HST BoFAQl HAHE & 4
kit Fefo] AFEol & L FaL qlrh, ¥A AE glon, 4] °7}+ AR olEet AlFE EES EdE
st We7lE, MerlE, tEV1E, AalE, 271E nlE AR o R WHAA Yrtok gt
2 AYE E3jo] HEgFoa T8 5 9 487t
I7)eB A EAE T2 AY] Q2 AF FEoa
k8 7153t Q4 7|&ER wekE ol A8y
7ER AYE £315 AS7h Aol WAd 4= gle E 93E 20204 B REAIR QUoR gt
EtE wpd 4= 9lon, ujE] A&7bss AYE A% FAFATY Fa AFI(E0193118-02)2] Aol <3
7Hs AP EAAA U 4= A Aoltt B3] AFE] o] Fojz] SR ofof =YYt

Al =

71E A #A Y &, 2016, AFQIUF TR, WISEHS: 11-1471000-000075-01.

Science Conference. pp.18—24

. Cho SY. 2017. Management system for ensuring safety of HMR (Home Meal Replacement) products. Food Sci Ind

50:51-59.

5. Chung DH. 2007. Retort processing of packaged foods. Korean J Packag Sci Technol 13:59-65.

10.

1.
12.
13.

. Ha SD, Park JY. 2006. Trends in controlling method of foodborne pathogenic microorganisms. Safe Food 1:8-18.
. Her JY, Lee SM, Kim SW, Lee KG. 2010. Smart packaging technology: Time-temperature indicator and freshness

indicator. Food Sci Ind 43:2-13.

. Jo GS. 2015. Eco-friendly packaging of CJ. The Monthly Packaging World 50-56.
.Jo K, Lee S, Yong HI, Choi YS, Baek KH, Jo C, Jung S. 2020. No mutagenicity and oral toxicity of winter mushroom

powder treated with atmospheric non-thermal plasma. Food Chem 127826.

Joh JH. 2020. Influence of untact culture on both social development and personality formation: Focus on the
COVID-19 pandemic. J Saramdaum Edu 14:139-155.

Jun SH, Kim JH. 2020. Theoretical background and prospects for the untact industry. J New Ind Bus 38:96-116.
Kang DH. 2012. Current thermal/non-thermal technologies to control foodborne pathogens. Food Sci Ind 45:48-59.
Kim HS. 2018. Future technologies for the manufacture of safe meat products. Korean J Food Sci Anim Resour
7:28-38.

2020, 10 (Vol.9, No.2) F



14.

15.

16.

17.
18.

19.
20.

21.

22.

23.

24.
25.

26.

Kim HY, Oh SW, Chung SY, Choi SH, Lee JW, Yang JY, Seo EC, Kim YH, Park HO, Yang CY, Ha SC, Shin IS. 2011.
An investigation of microbial contamination of ready-to-eat products in Seoul, Korea. Korean J Food Sci Technol
43:39-44.

Kim NS, 2008, SIl= S117], 0|2 22| AlEtof| 28Ut K| 8 TH—aAE (RIEZE ALE) o] Mitel= 1. Monthly
Korean Chicken 14:85-89,

Kwon SA. 2017. Application of superheated steam for inactivation of foodborne pathogens on cantaloupe and
watermelon surfaces. M.S. thesis, Department of Agricultural Biotechnology, Seoul National Univ., Seoul, Korea.

Li B, Sun DW. 2002. Novel methods for rapid freezing and thawing of foods: A review. J Food Eng 54:175-182.
Olatunde OO, Benjakul S, Vongkamjan K. 2019. Dielectric barrier discharge cold atmospheric plasma: Bacterial
inactivation mechanism. J Food Saf 39:e12705.

Park JY, Na SY, Lee YJ. 2010. Present and future of non-thermal food processing technology. Food Sci Ind 43:2-20.
Pereira RN, Vicente AA. 2010. Environmental impact of novel thermal and non-thermal technologies in food
processing. Food Res Int 43:1936-1943.

Shin JY, Marraud JL. 2019. High Pressure processing: A revolutionary technology for food safety and shelf life
increase. Food Sci Anim Resour 8:2-7.

United States Department of Agriculture [USDA]. 2013. The big thaw-safe deforsting methods for consumers.
Available from: https://www.fsis.usda.gov/wps/portal/fsis/topics/food-safety-education/get-answers/food-safety-fact-
sheets/safe-food-handling/the-big-thaw-safe-defrosting-methods-for-consumers/CT_Index. Accessed at Sep 9.
2020.

Yong HI, Kim HJ, Jung S, Jo C. 2017. Application of atmospheric pressure plasma on improvement of meat safety
and processing procedure. Korean J Food Sci Anim Resour 6:55-62.

Yoo JH, Kim BR, Choi NY, Lee SY. 2012. Efficacy of UV light against microorganism on foods. Safe Food 7:26-34.
Yu A, Choi YS, Hong JS, Choi HD. 2017. Development of home meal replacement products by food processing and
packaging technology. Food Sci Ind 50:39-50.

Zell M, Lyng JG, Cronin DA, Morgan DJ. 2010. Ohmic cooking of whole turkey meat—Effect of rapid ohmic heating
on selected product parameters. Food Chem 120:724-729.



