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Development of Reduced-Sodium Meat Products with Sous-vide Cooking
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A2 74 B AHE dLUPAFHT ol UEFS HYer AFsHA dok(Kloss 5, 2015).

o] Yelo] "ty H 15k tH(Ruusunen?t Puolanne, 2005), wehA, A78H 42 X &sh= ABA &2 YERE &

Al&oll= 100 g% ¢oF 60—80 mg 9] A& YEFo] E3tEo] qlov 7 F F7H0E HrtE= 4oF
o] o3 A&7gEe UEE T2 A =okxitk(iInguglia 5, 2017). 252 A S F22
=7] AR, WA ] HEE ddjolli s SRy By $4, 230 g4 @ A% R 5 77154
EA RS Qe AFE|TL QItk(Desmond, 2006; Lee, 2015; Park HG 5, 2003). H|E A|ZEH7HA|(QA1S, K.
A, A, XA 5)9] 8L Fall AS7HEe HEF A3 A=Al 9o (Desmond, 2006; Inguglia 5,
2017), AS7F8E-2 A3 UEEF 3hgo] =2 7HAE 0= A= ¢tk (Kloss &, 2015; Inguglia &, 2017).
o &o] Folls AFE7HEY &8 E3 aHRkEe] 795t 7 Wi o]7] wfiZol(Bedale 5, 2016; Moon,
2019), AS7HRS &9 J7FF A E sl AFH7HEY $8-S AT 2L 7H B Y] BAlo] F gt
FHE 7ML AS7hgE0 4 4 7IdE 4= e 71E R QA gth(Ayubet Ahmad, 2019).
THIE 7FE2 AF 7HE Aol Hlste] AFS A2(657C olshollAl AAZE 7FE st Aol EAolt), ASTteES

7kE Aol webd amlRlEe] AFsy] v’ 2251, Su) B o] FAEAR, 122 7hEe] ofs] YUY it

b
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¥ B g A o &
Ahmad, 2019). 2000t %5t thapo] Aol A 2]
T 7Mgde A7y 8 A dA, Ak 5
2, sulet g5, 99 o g4 1 s
A AA7E 7hsetttar R aE o (Ayub®t Ahmad
2019; Baldwin, 2012; Vaudagne &, 2008). =ujo|
NE ZH|E 71ES g3t A 07].40_%( }g:al 71-u]zz1
A, S8 2 57 5)Y F24 Al wdt
A7t 3= B k(3 &, 2017).

a JA7FEY pHIE 7HEl ThE AsTeEY &
AE4 ¥ste 79| skl Eag v Qo
Vaudagna &
I 7HE =9 A3 AG|
Sk, oI5 elTolH 82 hage
F0-1.4%)°] RotAE F7bstal, 7FE 2%(55-75°

C)7} RoHda& Fasigint. 482 60°C oJst= 7t
8l v 2 Al (myosin) ¥ ZeHl(collagen)> A|A|3] ¥
AL, ‘?H‘:d(actin)—J ol AAIH] & 7t
H|3}o] 8 AFEo] Ak (Baldwin, 2012; Briggs
5. 2019; Moon, 2019).
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2, #H|= JlUS HSH MLUEE ASIIEE)
Wiag ST

A 182 vig| 29 A 3 (van der Waals' forces)o] <]

3 & Expel ZekstA Eth(Ruusunen?}t Puolanne,

2005). A& B4 FAAA 7P FotsiARt,
FdsE @ vleAl 2FT da o2 Ao 5
x%o] LJ—

A59] Hago] Frheint
(Park 5, 2003). & 2ol &
= S| E# A& 7IHs] o|7] w2l
7hge] I Ao o2 AEs A2 g+ A=
e BAsof gt

Aghge) 148 50-55% YAH BHAGE
o] @ Alx NEl) 30-34% 2 AT} 10-15% EA
ZH(F2 FA) 22 o|Fo|A th(Park 5, 2003).
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A5 8 o 2r7} Hopd4E Ty
Aol F7ketttal d# A cH(Tornberg, 2005), Oz &

0]=.9] fan—frying, oven cooking,
grilling ¥ boiling®} 72 1.2 7}49-S AAHH 714
Aol 28-50% =2 UEhdthal Buskiih, $H|=
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o AL Qstor, s o] AGEE
AS7FTE At FA 9 B 54 A4 35
A AP Z 4 9k

A&7ksEel a2 ARERA (pro—oxidant) & 2
&to] A7 s dtk(Park 5, 2003). A
UER A87H&2 71EY AlEol vlsto] a5 A7FF
o oA A1 A¥sh} e elAsE Aol Uk, 4
7158 1ol ol chHEs A e s} &
Aee, A A4S AS7lsE olF WA, %
2 &4 9 A AstE of7|gth(Ayub?t Ahmad,
2019; Roldan &, 2014), AS7l5E9 4&F 37}
= AAR} SEAEE ARRE S3A47]= a%le] H
o, &g A7FF 7HE 27t A7) Qlokal &
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7kl 4Ab A Ak Ade 75
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e AAZ AdAet, 279 ool a‘ IR e
A A B2 2 285t Mariutti®t Bragagnolo, 2017;

Taormina, 2010). 18U, AUES AQ714EZ8 At
A7V o] wet 2F AlFY nAEF ekdgo] &
438t I FAdat(gram—positive bacteria)®] A%
of ela) A571BEe) ot e 4 ol
2006; Delgado—Pando %, 2018). Delgado—Pando 5
(2018)2 HAJHAA g H7FF0.8-2.0%)°] o}
XT/\E U]/\(H /l(])-] ] HH]-E]‘X:]OEq Oﬂxlﬁu_,] ;(«]X]-/\Eﬂ
(shelf life)& = 07 6 log CFU/gel =g
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A 2 7hdo] AlA|
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spp. 2] AtS 13l 63°CollA 15271 7HEst= As A



Zshal Qlch(Baldwin, 2012). Karyotis £(2017) tj
F20] HYA u|yEQl Salmonella spp. Y Listeria
monocytogenes®] D—value”} 212} 47.65 min/55°CL}
7.48 min/60°C 2 54,81 min/55°C2} 10.39 min/60°
Cetal Bttt Baldwin(2012)& 48| 71 9l
o1 A182) FAst 7 LS eIl NS
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Zfh‘/}(Nyatl 2000). Stringer2} Metris(2018)= A1&2]
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S7IEAE FRISIH HIE 71ES dAl

LIEE st 570 mg/110 g

https: //mall.ourhome.co.kr/mall/product/detail.do?goods_id
=S000000001024

SIS J1US RS PR SIS X
LIEE &2 28 mg/100g

https: //www.sousvidream.com/

S ZUS 46|C Tl WAOR Hx

LIEE &2 529.5 mg/ 100 g

0

https : //smartstore.naver.com/snbfood/products/5129014309
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https://honeyforest.modoo.at/

2= AH0|Z, A4 5l OFZE FYE LI|E HE

http: //sim—cook.com/index.html

A

MAZIAMEHMR) HE

http: //item.gmarket.co.kr/ltem?goodscode=1740943868

SHIE H7IEAS HE2 85 2%t 7k ME

https: //www.ourhometfs.co.kr/eat/product/view.our?prdSeq=37947
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Kirkland Sous Vide Pork Belly
M.Is.ter Sous Vide Pastrami
delicious

Hahd u|E A ATES AS7HEE AL 3

FA} 7V & Aol
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Zog o|fold 4= gk, oA Hwdl uiet o] At
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AS2 7IdqEn, ARIHeZ AUER A57HE N
Tof| H|E 7S Bt HS 302 &85 flefAle

SE8 - #2237 =M - OME - HElA - AHS
HEZEY
N
SH|E H7IEAE HRE 285 ZMxe|AE

https: //www.ourhometfs.co.k

=2 H|0|7AS LH|E I iAo 2 H|IE
LIEE &2 648.35 mg/ 100 g

https: //costcocouple.com/kirkland—signature—sous—vide—pork—belly/
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https: //mrdelicious.ph/products/pastrami—sliced—300—g
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PJ013809012020)2] Aol 23ff o]Fojzl Ao& o]

o ZALER Y,

1. Ayub H, Ahmad, A. 2019. Physiochemical changes in sous-vide and conventionally cooked meat. Int J Gastron

Food Sci 17:100145.

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



U - o M7| MARY |

2

10.

11.
12.

13.

14.

15.

16.

17.

18.

20.

R

. Bedale W, Sindelar JJ, Milkowski AL. 2016. Dietary nitrate and nitrite: Benefits, risks, and evolving perceptions.

Meat Sci 120:85-92.

. Biyikli M, Akoglu A, Kurhan S, Akoglu IT. 2020. Effect of different sous vide cooking temperature-time combinations

on the physicochemical, microbiological, and sensory properties of turkey cutlet. Int J Gastron Food Sci 20:100204.

. Briggs W, Papadopoulos A, Wilcock A. 2019. Sous vide cooking in restaurants: A qualitative study of Ontario public

health inspector knowledge, experience, practices and needs. Food Prot Trends 39:51-61.

. Choi EC, Shin WS. 2020. Manufacturing process and food safety analysis of sous-vide production forsmall and

medium sized manufacturing companies: Focusing on the Korean HMR market. Korean J Food Sci Technol 52:1-10.

. Christensen L, Bertram HC, Aaslyng MD, Christensen M. 2011. Protein denaturation and water-protein interactions

as affected by low temperature long time treatment of porcine Longissimus dorsi. Meat Sci 88:718-722.

. Crehan CM, Troy DJ, Buckley DJ. 2000. Effects of salt level and high hydrostatic pressure processing on

frankfurters formulated with 1.5 and 2.5% salt. Meat Sci 55:123-130.

. del Pulgar JS, Gazquez A, Ruiz-Carrascal J. 2012. Physico-chemical, textural and structural characteristics of sous-

vide cooked pork cheeks as affected by vacuum, cooking temperature, and cooking time. Meat Sci 90:828-835.

. del Pulgar JS, Gazquez A, Ruiz-Carrascal J. 2012. Physico-chemical, textural and structural characteristics of sous-

vide cooked pork cheeks as affected by vacuum, cooking temperature, and cooking time. Meat Sci 90:828-835.
Delgado-Pando G, Fischer E, Allen P, Kerry JP, O'Sullivan MG, Hamill RM. 2018. Salt content and minimum
acceptable levels in whole-muscle cured meat products. Meat Sci 139:179-186.

Desmond E. 2006. Reducing salt: A challenge for the meat industry. Meat Sci 74:188-196.

Dominguez-Hernandez E, Salaseviciene A, Ertbjerg P. 2018. Low-temperature longtime cooking of meat: Eating
quality and underlying mechanisms. Meat Sci 143:104-113.

Falowo AB, Muchenje V, Hugo A. 2017. Effect of sous-vide technique on fatty acid and mineral compositions of beef
and liver from Bonsmara and non-descript cattle. Ann Anim Sci 17:565-580.

Ham YK, Song DH, Ha JH, Park SG, Choi YS, Kim TK, Chin KB, Kim HW. 2018. Current trends in the research and
development to reduce sodium content in processed meat products. Food Sci Anim Resour Ind 7:42-51.

Hwang SI, Lee EJ, Hong GP. 2019. Effects of temperature and time on the cookery properties of sous-vide
processed pork loin. Food Sci Anim Resour 39:65-72.

Inguglia ES, Zhang Z, Tiwari BK, Kerry JP, Burgess CM. 2017. Salt reduction strategies in processed meat
products: A review. Trends Food Sci Technol 59:70-78.

Ismail I, Hwang YH, Joo ST. 2020. Low-temperature and long-time heating regimes on non-volatile compound and
taste traits of beef assessed by the electronic tongue system. Food Chem 320:126656.

Jeong K, Hyeonbin O, Shin SY, Kim YS. 2018. Effects of sous-vide method at different temperatures, times and

vacuum degrees on the quality, structural, and microbiological properties of pork ham. Meat Sci 143:1-7.

. Karyotis D, Skandamis PN, Juneja VK. 2017. Thermal inactivation of Listeria monocytogenes and Salmonella spp.

in sous-vide processed marinated chicken breast. Food Res Int 100:894-898.

Kloss L, Meyer JD, Graeve L, Vetter W. 2015. Sodium intake and its reduction by food reformulation in the



21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

of>
ofn
ron
oo
HO
oN
H
r=
40
o
=)
o
rE
ro
1%
oN
rol
Ho

European Union: A review. NFS J 1:9-19.

Lee MY. 2015. Reduced sodium contents of processed food. Food Ind Nutr 20:1-5.

Mariutti LR, Bragagnolo N. 2017. Influence of salt on lipid oxidation in meat and seafood products: A review. Food
Res Int 94:90-100.

Meyer RA. 1997. Sous vide technology: American foodservice markets discovering the benefits. J Restaur Foodserv
Mark 2:51-62.

Moon SS. 2019. Quality strategy for competitiveness of meat products. Food Sci Anim Resour Ind 8:2-11.

Naveena B, Khansole PS, Shashi Kumar M, Krishnaiah N, Kulkarni VV, Deepak S. 2017. Effect of sous vide
processing on physicochemical, ultrastructural, microbial and sensory changes in vacuum packaged chicken
sausages. Food Sci Technol Int 23:75-85.

Nyati H. 2000. An evaluation of the effect of storage and processing temperatures on the microbiological status of
sous vide extended shelf-life products. Food Control 11:471-476.

Oz F, Aksu M, Turan M. 2017. The effects of different cooking methods on some quality criteria and mineral
composition of beef steaks. J Food Process Preserv 41:¢13008.

Park HG, Oh HR, HA JO, Kang JO, Lee KT, Chin GB. 2003. The science and technology of meat and meat
products. Sunijin Pringting, Seoul, Korea. pp 227-494.

Roldan M, Antequera T, Armenteros M, Ruiz J. 2014. Effect of different temperature-time combinations on lipid and
protein oxidation of sous-vide cooked lamb loins. Food Chem 149:129-136.

Roldan M, Antequera T, Martin A, Mayoral Al, Ruiz J. 2013. Effect of different temperature-time combinations
on physicochemical, microbiological, textural and structural features of sous-vide cooked lamb loins. Meat Sci
93:572-578.

Ruiz-Carrascal J, Roldan M, Refolio F, Perez-Palacios T, Antequera T. 2019. Sous-vide cooking of meat: A
Maillarized approach. Int J Gastron Food Sci 16:100138.

Ruusunen M, Puolanne E. 2005. Reducing sodium intake from meat products. Meat Sci 70:531-541.

Schellekens M, 1996. New research issues in sous-vide cooking. Trends Food Sci Technol 7:256-262.

Stringer SC, Metris A, 2018. Predicting bacterial behaviour in sous vide food. Int J Gastron Food Sci 13:117-128.
Taormina PJ. 2010. Implications of salt and sodium reduction on microbial food safety. Crit Rev Food Sci Nutr
50:209-227.

Tornberg E. 2005. Effects of heat on meat proteins: Implications on structure and quality of meat products. Meat Sci
70:493-508.

Vaudagna SR, Pazos AA, Guidi SM, Sanchez G, Carp DJ, Gonzalez CB. 2008. Effect of salt addition on sous vide
cooked whole beef muscles from Argentina. Meat Sci 79:470-482.

Vaudagna SR, Sanchez G, Neira MS, Insani EM. Picallo AB, Gallinger MM, Lasta JA. 2002. Sous vide cooked beef
muscles: Effects of low temperature-long time(LT-LT) treatments on their quality characteristics and storage stability.
Int J Food Sci Tech 37:425-441.

L2l ACHE, A”M, 2017, $H|=(Sous—Vide) AMiZ2| MEHLH0| Foiel=0f D|Xl= FE. 2AHEFHT 20:7-34,

2020, 10 (Vol.9, No.2) 45



