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Preparation and Characterization of Sodium Caseinate (CasNa)/
Transglutaminase (TG)-coated Papers for Packaging

Jihyeon Hwang and Dowan Kim*

Department of Food Processing & Distribution, College of Life Science, Gangneung-Wonju National University, 25457,
Republic of Korea

Abstract Paper is a promising alternative to petroleum-based plastic materials for sustainable packaging applications.
However, paper exhibits poor gas and water vapor barrier properties, which restrict its effective application in the pack-
aging industry. To enhance the properties of papers, sodium caseinate (CasNa)/transglutaminase (TG) coating solutions
with various TG contents were prepared and coated on the papers. The chemical and morphological structures, mechan-
ical properties, seal strength, and water vapor barrier properties of the coated papers were thoroughly investigated. The
paper properties depended significantly on the chemical and morphological structures. Pristine CasNa and CasNa/TG
coating solutions were evenly coated on the paper surfaces, without any cracks. The chemical structure of the CasNa/
TG coated papers was slightly influenced by TG addition, resulting in increased elongation at break and enhanced water
barrier properties. To promote the use of CasNa-coated papers in packaging applications, additional investigations must
be performed to prevent gas and moisture permeation and enhance the mechanical strength of these papers via chemical
reactions and introduction of organic/inorganic composites.
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ORAmRE, ) FEAE(99.0%, HHAEtTAF, et
=) 2 AR F 80 g/m? A1FA], Fevjolo], tiEI=hE
Tzt ARSI
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2.1. CasNa/TG TG 3 IAGFA| KX

2 A9 CasNa/TG AH Y2 Table 19] 2Po=Z +
/31Tt CasNas 570l B The A= wNE7](JSHS-18D,
ISR, thEHI=HZ o] &3le] 23°C, 600 rpm, 104 5t wwt
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A7+ FQF WSk pristine CasNa ZR NS A 2319
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pHE pHEY7|(F-71G ZE|vlEe]ok), el=hHs o]
st 2431tk Z=(Rod, Meyer bar 20, HJ3H=hHZE

olgste] Az AYMNS Fol FHel 13} ZHsle] Ax

L
A+

Table 1. Compositions, viscosity, pH, and grammage of pristine CasNa- and CasNa/TG-coated papers

Compositions (g) Viscosity Grammage

Sample code CasNa coating solution TG solution pH >

CasNa D.I.Water oY TG D.I.Water () (g/m)

Base paper - - - - - - - 80.0
Pristine CasNa 15 135 7.5 - - 6.4 58.1+0.5 90.6 + 1.1
CasNa/TG 0.3% 15 100 7.5 0.45 35 6.5 61.3+02 89.1 £ 0.8
CasNa/TG 0.5% 15 100 7.5 0.75 35 6.5 77.0 £ 1.3 89.1 £ 0.8
CasNa/TG 1% 15 100 7.5 1.5 35 6.5 872 +2.0 89.4 £ 0.6
CasNa/TG 2% 15 100 7.5 1.8 35 6.5 103.9 £ 1.1 89.7+0.8
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2.2.1. Fourier transform infrared spectroscopy (FTIR)
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Fig. 1. FTIR spectra of the base paper and pristine CasNa- and
CasNa/TG-coated papers.
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Fig. 2. SEM images of the base paper and pristine CasNa- and CasNa/TG-coated papers.
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Fig. 3. Tensile strength and elongation at break of the base
paper, pristine CasNa-, and CasNa/TG-coated papers. Low-
ercase (a—b) and uppercase letters (A-D) indicate the statis-
tically significant differences (p <0.05).



Vol. 28, No. 2 (2022) 72 Sodium caseinate(CasNa)/ Transglutaminase(TG) T2 Al MIZ & B A 85

A

=2
=z

YA, pristine CasNa2} CasNa/TG ZHAE2] <l
o LS Il 2 A3E Fig. 39 YER
. DX AFEITS 6.1 MPaolH, AFEL 1.9
1%tk TG7F w3 7Fe pristine CasNaZ®%]2] 1%

48.6 +3.7MPa= =LA 7HAsl3itt. CasNa®l FH7F
22 BA s TS Weletaar, wgt
292 BAE A5 Ago] AER 029 CasNa HAMH
FET} 7] wizel IAAETE AAE AL A
. TG3Ho] 2713kl we} CasNa/TGq_E‘X] =N
oA zo)7t gles ERIsH E} Pristine CasNa
2 3.8+04%% FART =25 RIS, TG
718l wel CasNa/TGEHAES] A& 732
47+04% (CasNa/TG 2%y Z713899t). ol i‘%
ARt AREE - W SRl ogk 9 W 8
WEo 2 AlEEH, o] Khwaldia S°] AAS A2
9} fAIERS SRIEIFTHY). T3 CasNa2l CasNa/TGEE
< oA Fo] A A Mol fART o Fdgh
TZE FAHN7] WEo R AR Eh

f
O\l
ﬁ r\r

sea

i
rlr

2 rr o
i
m{m

A, )
il
i)

k)

ki
i
o :|°

[e]

1o oY
2
ﬁ?ki

o

ko

N

gl

B o ]

AFe] b B, A 5 FE fAEke 3Rl F
ol T opll H&slr] fleiMe dHAEAC] e
st B AoxE Ax3 ZEAE Impulse sealer® F3
o, o= Bre] 7 AveA TGRSt uet
o131l 2 A= Fig. 40l YERHJTE. Pristine CasNa

TR o] A A 508+ 22 N/mell, TGE A &

HAH7} 5= 572+ 51 N/m(CasNa/TG 0.3%)US 215614
o} SuTel ATolME il o] GHAEAL vlo

800

a
600 | { a
—~ ® a a
e | P
=
ED 400 |-
5
5]
=
A
200 |~
0 1 1 1 L 1
Na % ) _5“/ ° \“/0 7_0/0
P

Fig. 4. Seal strength of pristine CasNa- and CasNa/TG-coated
papers. Lowercase letters indicate statistically significant dif-
ferences (p<0.05).
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