U - 9 Al7la MARY |

Current Trends in the Research and Development to Reduce Sodium Content in Processed
Meat Products

sed!, 853 SIS, a7, 24, ZeZ’, Tins, 2Ee™

(Youn—Kyung Ham', Dong—Heon Song?, Jae—Ho Ha?, Su—Gyeong Park?, Yun—Sang Choi’,
Tae—Kyung Kim®, Koo Bok Chin®*, Hyun—Wook Kim?¥)
'Adatsty|atisin SEAXS St (HE NS |sistn SEA
SIBAZOITLY AR |STME] “HHTism SEXIEE
'Department of Animal Resources Technology, Gyeongnam National University of Science and Technology
Department of Animal Science & Biotechnology, Gyeongnam National University of Science and Technology
*Food Processing Research Center, Korea Food Research Institute

“Department of Animal Science and Functional Food Research Center, Chonnam National University

140
=
08
5
ol
2

)
=

12k
rw

i
m

) :lj offl
o
rlo

Ho
N
ol
i o
A

Azol Al 459 Ao et ek qprgo] o] RojR T FAof A&7h
EAA Eo] girh &5 (NaCl)2 7| 2A o=
58 E4& FIAAZH(Gillette, 1985). 7H4
AAZ|aL, 7kE & 2| FAE0
o As7EY R84
JE2 A4S dAlgte REAYS SXA7= 982 dtk(Inguglia 5, 2017). 1 7]&
a2 AS7HEY 5 2 uid]o weh 2 vkl gk 4= Qo
715 FA817] fote] B2l B4 o|AWHJo and Jeong, 2015),
A A 18 (hypertension), *HE=(stroke) 2 Al&A 2&Hcardiovascular disease)
sk 4= Qlth(Aburto %, 2013; Dahl, 1972; Fries, 1976; Morgan &, 2001), MAXEA7]+
(World Health Organization; WHO)E FAl02 ofg 27159 BAGZEL g 250 YEE A3 =fFal A3

E
1>
Ho
N
ok

to 1o
X o

Jr i

B> _gla rlo 4>
£

r al

G
do 1o o
Y
o
tlo
4o
st
o
rir
-
O_E d
to
rO
o
f

NI\

1o
ol
=
Qi
ox,
=
N
2
of
iCi)
2 4

(EEI S =N

=
o)
1o
i
N
N

o r|r
o2
oo
o,

FI[‘ r:_l‘
_IE
X
1o
o
do ©
HE
4y
ff
fljo
T
j'(_l r
4 o
S
_}:‘_I‘
>
o
10
iy
il
o
o|N

o)
e,
=)
i)
N
N
N
ot
ox,
o
ol
i)
N
2
=L
O
—
jei]
©
=)
B
—
Ne)
(0]
o
—
D
=
=
@,
—
©
(0}
)
ot [
[P

d

v

1t
ox, oy
o }z N
TN
0,
o
o oX
W ofx
=)
O)~

2
P
lo oy
2
=l
o
p
i
(m
o
=,
&
flo
rO 4
é
1o
o
o
2

1‘
)
o
o
olN o
_}L
QI_',

)
r OoF

il
o:

*Corresponding author: Hyun-Wook Kim

Department of Animal Science & Biotechnology, Gyeongnam National University of
Science and Technology, Jinju 52725, Republic of Korea

Tel: +82-55-751-3261

Fax: +82-55-751-3267

Email: hwkim@gntech.ac.kr



Fehe A, A AR 2F HHFE U
A 5 g olstE HAT AL Amsha ek, AT St
o uARAR 5741 AR EICE] . 2016)°]

AF, 7,040 tiAh)2 2016‘{] 3,668.94 mggi ZALE
of, AARA7I T U YES
g oF Lol ol2t ol $elidt FaE
SETRIEL E DREAS

W e SOE Uehd W, E4718E 93 hE

AL
2y,

& AAFE WAL o 19 HES AL w4
Zo|tHFUALEA, 2016). 5, 437HTES F40

2 AFsHE AoF] Ueksat ulaste] Sejutete] 4]
713E 9% UES B 47 BAL 24 S
Szo] ofm s4 .

I8 Adee] AvjREEo]
ER Sleke HAgHog

s
s

of AlAla

a4
z¥ @9log zgdtw
we7F dast

oAM= A=

7Fgel glol 239
3 93 A=d ofg 1371

(Lim and Yang, 2013). Yop7l 2 ¢ ] e &) =
oA ABE T Qs Ae7lEEo YER S 2

ARSEAL, H 5W7E Al=d A87HE UEE Ast
7H71EES sk S A Ae7EE 7RIS

o 7k 8l ankestol| 7] ofstaix} gt

1. I AT 32 ART7ISEe| LIEE

ot
1]
-r

Ak 4njzEo) 4

o1l S7FBEANN A YES
e AE A9 e

& 4% 9 18] Al 25|

3}
=4
|

SIS - WA AN YHZE - ITE - AL
HEt E3) AE Ao UES Aol &S A 2

H|Zb= =] A e YEES AFsH =
= AlS7HES 94%4 Als7hgEol Histe] @ &
UEF ool & Ql2jo] HHAo|ct o]F H
wsk7] flske] AA| —rﬂurﬁ}oﬂ/\i e Qs =W
OHQJ 9 AS7EY UER e Akt
(& 1~3). I B4 AS57H8-E9 45 Hloldw
@270 Zﬂ—’ﬁ/\}—J 27N AE), EH7FAIE G A=A
1078 AIF), 2AAF(107] Ax2ALY] 2170 AlE), 0¥
FAN AzxA] 57 AlE) 9 ZHAFF(TH A2
o 137 AF)E 2AEL R AR, 9]
AlS7HEE9 S HloldR (1] ARAY 174 Al%F),
DA A F(107] A2 2470 Al 2 HHF(37H Al
ZAL] 57 AF)E LR syt Be AEEL

Ry

oZ

50
Lo

>{E

Fm

UEE &2 olF AlFe 94 4= 794 EH
Agoln, A AE] A9 T3t vjwE 3 100 g

g AFOo = AL
S Al S HolAFe] Hd YEE Tk U
A A E2] 49100 g & 690 mgo] i, d1¢] ¢ A
9] 7% 383 mg o2 RAE|SITHER 1), 3lf¢] 4=¢] A
2 N AlFololAl = RAE AlE3t se] = AlE
o] A2 e Blart o g, dfe] =4 AFole]
T UEF §=Fo] U A4 AlET vlaste] W 4
A& & 4= Qi
2N A7 B UEF TS =Y
100 g & 672 mgo| 1L, 39| 42 A
2). £3] 3l
Z](661 mg/100 g)7t =

Ol
o
Ehs

A% 1,168 mglo 2 ZAME QUTHIE
EF 4 %

£ &2K(mg/100 g)

gz 3

72 ZAEES

Z|10 £X|
L MA RIS

a2l 4

274 1,170 690

U XM= 174 - - 383

A g 374 - - 588

2018, 5 (Vol.7, No.1) 43



U - 9 Al7la MARY |

H 2, U M 2 alie] 2 AAXIRS LIEE

LIEE $12Kmg/100 g)
= EAL HES

F|A x| Z3 $X| | "I X
=L M RIS 2174 190 1,346 672
shel = X 2474 661 3,950 1,168
A Gt 4574 - - 936

A 24X ABE] B X2 ST, d9)
59) AESo] S A ABRT 53] £ UYES
S Lrehhlet 3, LH 9| A& BRI A ¥

=18
HERARF YEF AF lEP DA AlF3t wa

—J-IJ

oA = = AAFY Fd UEE TF
S 2 AJAE AIEL] AL 100 g @ 679 mgo]al, d<
Y AF A 1,329 mgo = ZAIFSITHE 3), &
AR FeE FASH i e] =Y AlEolA UEF 4 5
(750 mg/100 )7} = AAE A& Bt FA Et
Aoz AME|, U A WY Al UYER
| 39 =4 AEY HwLste] As] Bos &

of,

2Fo
AT,

w7 AR e A3 AL e A AEY
ZAZE o2 9] U A AlEE FAHCE e ST
A7 A= Q= 107] EA7eAlEe 3 UYE
F 2 657 mg/100 g(F4& %] 350 mg/lOO g,
2o 4] 1,320 mg/100 g)& Hepigla, 1374 =
g2 AFY Bt HEF T2 666 mg/100 g(Z]
A 2] 440 mg/100 g, Hf £4] 1,030 mg/100 g)
o7 ZAEGY, S A AEEY AEdE HE

-l> o i N >

LIEE 52K mg/100 g)

T ZAL A
F|A x| ZD £X| | "33 X
=L A X 574 183 1,020 679
shel =2 xiZ 574 750 2,280 1,329
TIA| "t 1074 - - 1,010

& TS vluskd Ho] (690 mg/100 g), THHA
(679 mg/100 g), &AIRF(672 mg/100 g), =g
WH(666 mg/100 g) U BEH7H2AEF(657 mg/100
g9 o0& EFEHU £ A= A Al &
%ﬂﬂ%ﬁﬂ UEE o 532 Tostr] $igt A3gd
ol A Z O”El 39 =91 oA = A xA}

> du

Z0] A

ol

o, @% Alﬁm ol
A
7871 W AERe) Ago] Wasiha Ard,

2. LIEE MZ3IE QI8 713N et

T A AFo tiet 2HEY] BT 24
7} oA A&7HEE HrtEE YERY A7
< Fo|7] gk tekel At =HE AL Qlok 487t
TEY YEE FqFE £017] Yot AT HFo2E 4
= A7 ZAA7IAY BRE WEe FI19RE
g3to] 27 tiAlshe B, AF3 Edske] Al
gt RIFEE Eol= GuSAE ARgste B, &
oA 5-& Hbste] Antel A djAl An| A2
SAANA 7152 E FA 7= B Fol oo and

Jeong, 2015).

(1) HAA ChRIxHS) 22

B4 A S

= 39, ggfol2ol HEF °

O
oi
[k
=
)
D
n
)
(@)
5
Q_.
DO
)
S
@
o
Q
8
B
in
©
(@)
&
o
i)
ot



o2 Hsfole ot
e WA

F2Q A
WEe &5
HAEAFS =

LA Ak

SES GHEELE YA 4
gto] A

ATt

4E

A8

potassium lactate, phosphate, transglutaminase S 43 a4 Y=

3} A} glycine, lysine, monosodium glutamate,

g'y
HO
N
op>
o
Qi
ol

2= oA - SHif= - BfeF - &

H 4, HME 288t MY A=IISE HE S

CH|XH
Transglutaminase, KCI, MgCl,

KCl,
Potassium lactate, calcium
ascorbate

Seaweed (glasswort)

Ocean’s flavor sea salts, flavor
enhancer (savoury powder)

KClI, monosodium glutamate,
disodium inosinate, disodium
uanylate, lysine, taurine

Phosphate,
sea mustard

KCl, sodium tripolyphosphate

Commercial replacer (SaltPro)

KCl, high pressure processing

KClI, MgCl,, CaCl,, commercial
replacer (AlgySalt®)

KCl, lysine, liquid smoke
KCl, CaCl,, MgCl,, potassium

lactate, potassium citrate,
potassium phosphate, glycine

o

Physico—chemical and sensory attributes of low—sodium restructured caiman steaks containing

microbial transglutaminase and salt replacers

Combined effects of potassium lactate and calcium ascorbate as sodium chloride substitues on
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Az FskdEe] Aot AEES 2018; Marchetti 5, 2015), Fu|5AZA lysine
o At 30~40%7HA] A7} 7FsshH, 3 liquid smokeE

Q=40 2 G WAA G AOR o A9 AR

Choi 5, 2014; Fellendorf &,

WA ARG ARG/ AR 24

o3t 53 54 A} A4

Inguglia =, 2017). 184 50% ©]AHY] £ Q= Aog RuEQom(Alves 5, 2017), W&
3% &uto] S7kst & FAaA Ao HUtEE S dI3EELE HAT
AU ZFEF7F WAysts EA7F 2315 B Dos Santos 5(2014)2] ¢3te]]l =¥ monosodium
(Desmond, 2006; Horita 5, 2011). Z< 93}  glutamate, lysine,
o] HAE Hstal A AE7tgEe EF4& 7/ disnodium guanylateE 7 H7ItH AF9] T5%E
debdEor tfAstole dabdgol o3t AlFS WHst

taurine, disodium inosinate,

A0 Ve,

Canto S (2014)

Choi & (2014)

the physicochemical and sensory characteristics of low—sodium frankfurter sausage

Effect of glasswort (Salicornia herbacea L) on the texture of frankiurters

Kim & (2014)

The impact of salt replacers and flavor enhancer on the processing characteristics and Pietrasik and

consumer acceptance of restructured cooked hams

Monosodium glutamate, disodium inosinate, disodium guanylate, lysine and taurine improve the
sensory quality of fermented cooked sausages with 50% and 75% replacement of NaCl with

KCI

Optimization for reduced—fat / low—NaCl meat emulsion systems with sea mustard (Undiaria

oinnatifica) and phosphate

Gaudette (2014)

Dos Santos &
(2014)

Kim & (2015)

Sodium—reduced lean sausages with fish oil optimized by a mixture design approach Marchetti S (2015)

Ultrasound assisted diffusion of sodium salt replacer and effect on physicochemical properties

of pork meat

Salt (NaCl) reduction in cooked ham by a combined approach of high pressure treatment and

the salt replacer KCI

Free—sodium salts mixture and AlgySalt® use as NaCl substitutes in fresh and cooked meat

products intended for the hypertensive population

Impact of lysine and liquid smoke as flavor enhancers on the quality of low—fat Bologna—type

sausages with 50% replacement of NaCl by KCI

Ojha & (2016)

Tamm 5 (2016)

Triki & (2017)

Alves & (2017)

Impact on the physicochemical and sensory properties of salt reduced corned beef formulated | Fellendorf &

with and without the use of salt replacers

(2018)
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The application of high—pressure treatment in the reduction of salt levels in reduced—phosphate breakfast sausages O’Flynn S(2014)

High pressure processing alters water distribution enabling the production of reduced—fat and reduced—salt pork

sausages

Effect of high pressure on cooking losses and functional properties of reduced—fat and reduced—salt pork sausage

emulsions

Effects of sodium tripolyphosphate on functional properties of low salt single step high pressure processed chicken

breast sausage

Optimization of textural properties of reduced—fat and reduced—salt emulsion—type sausages treated with high

pressure using a response surface methodology

Application of high pressure to chicken meat batters during heating modifies physicochemical properties, enabling

salt reduction for high—quality products

Yang £(2015a)

Yang S(2015b)

Xue §(2016)

Yang 5(2016)

Zheng §(2017)

Salt (NaCl) reduction in cooked ham by a combined approach of high pressure treatment and the salt replacer KCl | Tamm S(2016)

The use of high pressure processing to enhance the quality and shelf life of reduced sodium naturally cured

restructured cooked hams

The application of response surface methodology for the development of sensory accepted low—salt cooked ham

using high pressure processing and a mix of organic acids

Pietrasik S(2016)

O'Neill 5(2018)

Effect of high pressure processing on physicochemical and microbiological properties of marinated beef with

reduced sodium content

Rodrigues 5(2016)
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