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Abstract

The income raise induces the change of the consumer perception about food. Chemical synthesis ingredients for food
have been denied by consumer and interest about clean label food has been increased. When manufactured meat
products, various ingredients are added to enhance quality properties of meat products. It is typical ingredients that color
coupler, acidity control agent, preservatives, antioxidant, coloring agent, flavor enhancer, spice, and sweetener for meat
products. Some ingredients such as nitrite, phosphate, sorbate were regulated and limited for using because of their
negative effects on health. With this concern about aforementioned ingredients, various studies and effort to replace
or reduce these ingredients have been conducted using natural ingredients in academy, institute, and industry. However,
there were no specific definition about ‘clean label’ and consumer have bought clean label foods without clear
information and comprehension. Therefore, regulation and definition for clean label foods have to be conducted.
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SHA AREEDL QlolA EAETEE Bl AlESTIES
AAsto] TElskal Qth(Gassara et al., 2016). TS B A8
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£S5 7R S A, 9A, 4, 1x, &4, 718 59 7R
< B0t AzREE Zo] gRbdoltt. AFd & UrE AR 9]
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UoIA AFE FAH O ofdil o] 2, BE A, HEF(LHAL
ABAERE, &84RSO iRt 7]l AAE o] Atk 2019
| S A7 Sl 215 37 20208 ARACcR
6%t 993, £A1A] 85F 3428, Hlo]d 19k 13 315, 73 59t
74 370E So] WHEAT S ASTRE A mid A
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A5kl thKorea Meat Industries Association, 2020).
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Table 19] UERRSI TlEAS] a4 A8 HE AL ofd
Aol 9lck. oFRAIS 2 Wb, A, Hu] 24 59|
Sk S}a Q1.0 Clostridium botulinum®] A37%+ 9 =4 AL
JAX7]= Q3RS FHH(Honikel, 2008). L& A1E 2 AW
o] 2 oAl T AL S FAe, T 41 A
FHO] hemoglobine methemoglobin® & AFSIAIA  methe-
moglobin®-2 2o/, A 1 A3 olIFS} wgstel %
QFA nitrosamineS AJAIS17 | Sh= A0 2 H 1 E A THSmith,
1967). 1961 FAO/WHO 35 AZH7ME ZA&E713]19](Joint
FAO/WHO Expert Committee on Food Additives, JECFA)= o}
A4t o] 9] =4 B7FE sl 20039 o] ALs-EA
S 0-0.07 mg/kg/days HISFITE R4 EFH Y (European
Food Safety Authority, EFSA)2 19921 oAl o] 29] =4
7Fe Fsialom, JECFAS] B7HEE #8510 2008
U585 0.07 mg/kg/day=E HILSISIT 0|9} Zo] =4
wole] % 9 AT SYHIF] Ams chel AR
F4151e] FAATAUARCHS oFAol2o] Hrlshe 24
B3 /1B Avjg} webge] VAL B ATANES
wEagIr, olo] Wt 4871age] 13 Uk AE BREY
ou, vl oF 50 ¢ oA} A71BES Aalet A9, ol
U ek wraEol 18% M 271 4 Aok Huskc
4g0) A9, o 100 g8 4¥e A dPget Bso] 17%
AE F71en Haslol 23 UYBUR BRHo] 48718
Foll gt anRt EMEE SHAIA 4HIE ASAI71AL A
o 28y AlS7RsEo] ofs TEE U] HleE %E
H| W52 745 0.008% S7Foto] wlle- 22 Hlso] S71513d
CHBouvard et al., 2015). 9Jo4] A3t obaAtd o] A% 919
d fizel $7HF B A5l gt &R As e fast
Ron, AFAEE oFEANES AT 4= = Hiktel tistod
skl Qo tHEAQI o 2= AE0] &

A4S SHIAIA obdAr o g ARGSHE ZoH, HHE HIjtS
2= 2A, A, FriE 24 59 E4EQ ARl
Qlth(Eskandari et al., 2013; Gassara et al., 2016). 287}
ol il ol Slols TRt BHAV RS i
Al WekEo] AFtEo] e Stk Q49| -, pHE 4SS}
of Ag7HeEe] B4, MY, ndEA A Sl 2o
293t 98-S 5} QtiLong et al., 2011; O'Flynn et al.,
2014). 1=y =3t QlAES) HH e ARAS 59 A
2ol fjlo] & &= qlor, Zwol2AF glo] itdE Tt
AHE A A 322 48 TP EEEE #
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Table 1. Classification of food additives for meat products by purpose of use

Purpose category

Function

Additives name

There is no color in itself, so there is no effect of

Color coupler

make it clear.

coloring, but it combines with colored substances
present in meat and stabilizes the intrinsic pigment to

- Sodium nitrite
+ Sodium nitrate

It has the effect of improving water retention and

Acidity control agent

binding capacity by adjusting the pH of processed meat
products, and plays an important role in enhancing the

- Phosphate types

antioxidant effect and reducing cooking loss.

Mainly serves to prevent food spoilage and rancidity by

- Smoking-derived ingredients

Preservatives ey . . - Sorbic acid
inhibiting microbial growth of processed meat products. .
- Potassium sorbate
It has antioxidant effects such as preventing the . .
oxidation of lipids by oxygen in the air, thereb + Ascorbic acid
Antioxidant P Yy OXyE ; Y - Sodium ascorbate

inhibiting the formation of lipid rancidities in meat
products such as peroxides or aldehydes.

- Sodium erythorbate

Due to the addition of fat, starch, and soy protein when
manufacturing processed meat products, it is difficult to
obtain the color desired by consumers with only color
coupler and it is difficult to obtain uniform colors.

Coloring agent

- Cochineal
- Lac dye
- Red color agent

Flavor enhancer, spice and sweetener Food additives to enhance flavor of meat products.

+ Flavor enhancer: L-monosodium
glutamate, Disodium 5'-inosinate,
Sodium guanylate, Sodium
5'-ribonucleotide

- Natural spices

- Sweetner: Glucose, Lactose, Sodium
saccharin

AA1Z 4= 9tk B %] 9tHLong et al., 2011). JECFAL: Q]
AR 9] AU H5]-8 K (acceptable daily intake, ADIE 70
mg/kg/day= ARtsto] skl fAskaL Qlct. ofof et
Q4] HAIE sh7] f1et A+ X0l 1 3o, A
o8 2% e HPAAS SV & Sle ARES] Wk
E35) Y11 UtHDesmond, 2006). FARZTZE AT 1L
A2 HIAEZ-E(potassium sorbate)T} A2 HlAKsorbic acid)
A g A 27] BhE 52 do7]= sAll, of
YEF T ofxA HERY A d7HE A9 Az
Hol WHEZ S7H1E & okl HarE| (e Stopforth
et al., 2005). THEES] AltEolAl ol2f3t F2HE-Z LA
o} generally recognized as safe(GRAS)Z <Q1AHEl QloL}
JECEAC] 98] 0-2.5 mgkg/day2 A3 Sick. 1) 4187}
& A7t AEATEEY A4S gRtE o= opgil o]
20] 0.07 g/kg PIRh BIEMAE HEE0A < HY, BER
9] A ABAL ABAEEE, AHARGES A3 HERTT A
SE]oA= o HH, ABARO 24 9F 2.0 gkgO & A|RHE| 0]
UCHAIZ O] OFEFHA], 2020).
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A57HeE W A7 4 A7 Sl avAkEe] 7t
g E4lshe 22 Hiz g obdatddoltt. £3], 20154 o] %
e 4 obdAdY 911 =dol Sdiskd A71¥eH,
olfgt &HRF A9 7152 4 AVHAIE HARE At
AEl e =22t 171 A5A A HJeong, 2016).
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o}, SEA|9E oA FA] |4 W, JuE ARG, A
Aot 22 B9l S shal Q7] wiEel ol B
7Ie= HAE & e 5 7S e A2 olge A%
Oo]tHKim et al., 2017). HA, oA o] H3t Z 5Pl HA|
S WBS Aalo] 1Y Bol ABTE AL E
vl moE, $F S| 44T mPsis Wage] ot
(Alahakoon et al., 2015). Savadkoohi 5{(2014)= EUlE U]
2 A1) Z7Kgel whet A37] A4S AT Z7K
RoH, 3% H 5%2] ERfE HH|A M7= AHARR] 54 7|
55 FAITL BUSIALE. X RN Gardenia jasminoides)
@} 8=H(Monascus koji) TS ER-9] H2 84 MAE 714
T 9lo] oFAIe] MM EIES GAskT] Ago] it
(Pak et al., 2020; Rhyu et al., 2003). Lee S{2018)2 <} A4
0.2%0l] AP taE Bk 5%E S7koto] A9 A TF
A7, oFEA 0.15% 7R FARE AE Yok
Hgh vl Qlok GASA I 9, obaAb o] gt HAE
3t 83 diAotAt ok ISR TthFetA = Sk
(Jeong, 2016). 53], AJFAFoNA ThfolA AREEHIL Q=
A4k, 24 =R 5O f74RE HARAAE E FRufjul
F9] A|Zuof ZE35}o] adenosine triphosphate(ATP) A4S 9
Alste] ATt Yok 2AFE|QITH Alahakoon et al., 2015).
AAR|O] A UEE 3.3% 7} Al Listeria monocytogenes2]
7o H4 237K A A% 2 H(Choi and Chin, 2003), &
A A 1719} A7)0 FAL HEF 7 Al 11 H7Fo|
Z7Vstol| Wkt Clostridium perfringens spore2] Wole} AJ#lo]
R A= TH Thippareddi et al., 2003). 0] 2o& Z&|H& 52
oot AR JRES TR AAAE AR Al AS7REARE
o] AhE Alojstal, AA7I1%e AFAIE 4 AUrk(Alahakoon

et al.,, 2015).
A87Eel 4 oFaigel A8 A Sie =
s wpe 79 el AL8 Holck(Table 2). ofAle] =
= AT 4= Sl @= JA7HIE 2= 2ol olE7 |

£ol, 3 opaAito] opd M opdAl FFYUS 8ok
20| olof sigRItKKim et al,, 2017). HaF F A2, AT
A, HE, F 52 thgFe] 24t o] 2(NOsy )y hRotal 31, o]
£ obdAl o] 2(NOy) 22 SHAA AS7FE AR g &
25} 4= It} Kim 5(2019)2 A FA|E Staphylococcus carnosus
oF T 24A17F HiFsto] HA|a7] 4 fol AREE B &
2A9] RS o] L], XA =7} Aloj=]o] g+ of
A4 AAZA ARE 7FsE AAISHIT o= ek R
‘Nature curing’, ‘A oFAAIY” 59 o]§o& =f-9] A4
F Ao ALEL Qe tisdiE WA]olth(Jeong, 2016).
1990dd) i 71| 271 A= SAIE W obdit
o] 2% R i EWALES SAIE H7ket & 24t
SHAt} oA 38T-42T 004 Hidsto] AAS7] whizol Az
Azt Arh= Thdo] AT SHARE, 2 aEEe] FAito]
2 S A AN FHIE AR D AESIet] AR
HioF AZEE DEAIE 5= e JA Sl BE it
(Sebranek et al., 2012). A A opdAA A=A AJHEs
H i AR datol2 2 2F 30,000 ppm OF Hi1
FlthJeong, 2016). SHoA= CIAIY AT, FHFE, 9=,
Y SolA Sl 22 S E8oto] oA FEt
AL7MEES Az 9 Hufista IthKim et al., 2017).
| ordAtdE dAE & Sl T AR
O =AM 79t EFt=nt F7g0] AAEIL it SRl H
718 A5 5 SLFEA] reactive oxygen species@} reactive
nitrogen species 52| TR BATES Eboto] Ble| o},
Hiola| A, Figo] 5ol thet AFayrt Qi o]2fgh Eet=vt
71&2 27 FofollA H At A3lo] o] &EH FEE o]
o7t E=tRup AgE o A4t o]2a} oAl o]20]
A3 o] B AAA thefRt SAIE] A8tk A+=0l A
Y= cH(Jung et al.,, 2017a). Yong 5(2018)2 Z&t=ubr} A
g =, & S92 AYsE E8sto] HA] 54 #e
AR, 4 oAt S HAIE & 2= AXISHI o H,

Table 2. Comparison of nitrite sources which can be used in meat products

Curing methods Nitrite sources

Reaction Etc.

References

- Sodium nitrite
- Potassium nitrite

Synthetic nitrite
(Traditional method)

- Direct use of nitrite

Alahakoon et al., 2015

- Commercialized Hu et al, 2015

- Nitrate contained in

- Vegetable powder

Natural nitrit .
atural nitrite - Vegetable juice

bacteria

vegetable is converted
into nitrite by reducing

Hur et al., 2015

+ Commercialized Sebranck et al., 2012

- Plasma treated water

- Direct plasma treatment

- Plasma treated vegetable
source

Plasma technology

- Generation of nitrite by
plasma discharge using
nitrogen and oxygen in
the atmospheric air

Jung et al., 2017a
- Not commercialized Jung et al., 2017b
Yong et al., 2018
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Kim 5(2016)> E2}20} A= A2 A7 G454
s 9 wejshd o ohighe BIsIt ol Bekznl A
2lg B8k Aol ol A8AEe| 1R F Helxo)
£ A4 AFste] 72kg 2AIA(Jung et al., 20172) T AL
7] S¥E(Yong et al., 2019)5 A2t v} Ut ESL Jung 5
(2017b) Ao 22 glout it} 59| 7154 Awol T5
St A4 (Perilla firutescens)ol| SRS 2] 2]5}ta] ofdAto]
o9 Rakgol ujel, A=-e Al oFaAle T AA AL
He Ajts7 = skt

il

KON 7=

87150l A7l QAL AERAARA, Bz}
AR 271, 2Ag AN BHo= ARk Atk QA
o A7le A SAE Wl pHE FIAIAY, 23=Es
ZAA 7= AR iR 8] (non-meat protein), 2144
TEA} EehE, A, A A7, 19 od 54 5
< Z7Ishe 71€0] tiF-E2 AHAISHL QIek(Table 3).

v AAgAs EedEtid, £ id, 74

91 5ol 9108, 254 hydrocolloid ABL] 1A TH3HE
AARAE ok, L-ot2r]d, 7l Eost Hi Sol
9ItHKim et al., 2017). Kim 5(2014)2 L-ot27]d 7o)
Z7kgel Wt 241409] pHrk S4H 0= F7I5H300, 0.5%
Lok=7]d H7H23t 0.5% Qg H7He] 54 E4o] &
Aalekan Bakck Park $(2008)°] SJate ok, 7zt
o QAT WP ESEREY BeYe 7RO, o
% Fleblviat Fobdo] Qs Ak /FEEAT Rokt
S Uehgik. Wzt 5] A), A= AR A Hels

4 6oR2HE FE 5 U= ZedS AY FARERA Q4L
A HAA= ARG Al Aol FHoluth= &3] AUrkBae et
al., 2017). Bae 5(2017)x} Cho 5(2017)2 9J¢} 22 tjofst
ZadS &8st HA17] B4 SAE W QAHS A
T U2 AASIITE ot M 7S =3 A o
AAZA AR&o] 7hsslth. Choe 5(2018)°] WEH oAl
4 0.5% ol H7F Al SRS pHYF fojF o g F7tst
Rom, AESHE AAIRQ] AHPA L Fho] thRLHE T Wek
o 3L WolHAlo] 0.5%1.5% H7HE AAIA|2E QIAHYT 0.3%
71 AAR9 AH|R; TsA 7|2 koA FojHQl Aozt
LEPA] 29kt Lee 5(2018)2 Rl AAA] AR Al )14k
d HAAEA AT B2 AR 5= gloH, o= Tt
9 ol g74 L-ot27]d 5 wiZol2tal Basiivh o
4 719 AeAEgE Fickes vAE fE B (Microbial
transglutaminase, MTGase) GA] QA A A2 A ARgo] 7}
5otk MTGase= 457155 A& AS oda =%
T2E A5t AFES X, AFY ©@EdE ST
(Santhi et al., 2017). 124 o} Zo] H7HAE A3 7|<&
=2 7ol Wolop stug AlS7gEe] Wed E/4d01u
AR FEH 3450 FAIE oPlske Ak AMdo|th
o= AS7HAIE W 4t ARS-S Eo|AY tiA|st
= HRQEo g A 23191714 (high-pressure)} 221} 7]<&(ultra
sound)E E-&517| % S}, A5 o] 100-200 MPa 42
239 AP A, A= W 984 ©ldo] &5 o] ASAlE
o] 4ztg 9 H4go| Z71e 4= it} AASAIE Alx Al =
STE E8 AFole FAATE AIE W HIEA SHikEo] &
AA7to] EoiEal, ARFEo] PE o] QAEY AMES =Y

Table 3. Classification of phosphate replacement technologies

Technologies

Ingredient examples / methods

References

- Isolated soy protein
- Whey protein
- Casein protein

Non-meat protein

Kim et al., 2017

- L-Arginine

Hydrocolloid - Carrageenan

Kim et al., 2014
Part et al., 2008

- Gums (Gua gum, Xanthan gum, and etc.)

Calcium salts

- Calcium salts obtained from egg shell or oyster shell powder

Bae et al., 2017
Cho et al., 2017

Enzyme * Microbial transglutaminase

Santhi et al., 2017

+ Winter mushroom powder

Natural source
- Sea tangle powder

Choe et al., 2018
Lee et al., 2018

High-pressure processing

- High pressure treatment for 100-200 MPa

Thangavelu et al., 2019

Power ultrasound

- Power ultrasound energy at frequencies higher than human audible
range (>20 kHz) and lower than microwave frequencies (10 MHz).

Thangavelu et al., 2019
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4 QtHThangavelu et al., 2019).

BN BEE O Y oRIN B3 Tl
2 TR PN B 716 ASSIel A871BAE
% 2 o SO GTFL vIAA FomA ABY 357
2 PSR 71$50] FEI| ATHT ek ol 4B
&

FAAS AT = e Ve FA HgrIEroletal st
B, o] 5 &9 AR ol wE Tt 7he71e s} H7HE 7h

A8 BARS| SHIPE AL 5 Y ol 7% B At
< ol A9t F 4 Qe VISERE 29 BA A,
Apola, Sepzrl, ol Ag7He Sol JckKim, 2018).
ag 71450] e AAIE R Table 4] LreRAI.

iy

ik MRSy oY

AEZHAELS AES AZ, 715, BES] Qo] 4]&
L &, 7] o s ARgSk= 20 R ARRre] A= o
F 227} glojof 5h, o] 5 AR EMN AH[RIoA o]S
F= Aox FU AFFHol BAIES] Qlth ofet AEA
7HeS 280 wet ggs] ARG A T A2 ofy
A5k, FAEeE ARE 9 M FH7HAO] gk 4H|RFY] E4lo]
Hofiztol wet Sdebd AEE2 53] 842 Aol A%
FtHMoon, 2019). "=, = & EU & 23 A AAH =
SR A 34 Skl low, ol AFARIIA &
d A7 348t ot 7S BAAEE AH|SHES st
AUt SRR @AY, S]] diet HERt 7|l QL vt
uit} Adolgt AeE 7L k= 2 A0l AHs] AckRyu
and Lee, 2018). 53], A& wher 52 HA oFdAr 479
ARE A] ©]F ‘nitrite-free’ T= ‘Uncured’ A|ZC 2 H7|3=
Aol gt 9A2 o Hs] EE3h Aotk Sebranck et al.,
2012). 2H[RFE GA| SR AE0] tis] HEet o]sf §lo]

N
)

moll

Table 4. Current technologies to control food-borne
pathogens and spoilage bacteria

Technologies Name Reference
Thermal : Mlc‘rowave-frequency
e - Radio-frequency
sterilization . . Kang, 2012
technolo - Ohmic heating
Y - Infrared heating
+ High-pressure processing
Non-thermal - Cold plasma
o - Power ultrasound .
sterilization . Kim, 2018
- Pulsed electric field
technology

- Ultraviolet light
- Radiation

5] i) ofgo] Ak A7 olnlA uho] 7
YRTFE BAE IcHRyu and Lee, 2018). ol2jet o]%2 4]
27 gARIe s SuEh B V4SS S0 By of
et A% 2 718Es 1 FAH0E $U8 1SS A
ook Ay Warel gk

dE

A57HeE Alx Al FEEAE9 e A8l vt A=
o] A7tEH, e o AR, A2 dA, BER, Ao
AA, 2A|, Fo1573Al, FAE R Al 5ol A o] F
obAtY, it AERRAT B2 AR AVRE2 ARl +F
AE AL qlow, A7l gt FE4 A4E 7L itk
wHEpA AACIAE FgARl 14 TS fsl e
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