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The Effect of Acidic Liquid from Carbonized Rice Hull Treatments to
Molded Fiber Packages on the Shelf Life of Egg

Choon-Ki Min, Joong-Yeon Jo, Joon-Sub Shin, Se-Un Lee! and Ki-Hong Jeonl)

Yongin Songdam University, Korea Food Research Institute”

ABSTRACT

We examined the effect of the acidic liquid from carbonized rice hull(ALCRH)
treatments to molded fiber packages(MFP) on weight, Haugh unit, pH and microbial
activity of egg to extend the shelf life in egg packaging.

Higher concentration and surface spray treatment of the acidic liquid extended the
shelf life of egg. ALCRH treatment to MFP improved the performance of the
packaging for egg in terms of decreased weight loss and retarded microorganism

growth of eggs during storage.

Keywords @ molded fiber package(MFP), shelf life extension, acidic liquid with
carbonized rice hulllALCRH), packaging
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Fig. 1. Manufacture of various molded fiber packages(MFP) for egg packaging.
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Table 1. Weight change of egg in molded fiber package treated by ALCRH
(Unit : gram)

Sto, | ALCRH 2 Weeks | 3 Weeks | 4 Weeks | 5 Weeks | 6 Weeks
Temp. treatment after storage | after storage | after storage | after storage storage
Control 56.53 56.56 56.25 56.11 5595
Internal |0 56.66 5651 56.31 56.12 55.94
Mixing | 20 56.71 56.55 56.39 56.20 56.01
s5C | (SC %) 4 56.66 56.57 56.34 56.15 55.96
Spray to| 0 56.72 56.46 56.38 56.21 56.01
surface | 30 57.40 57.26 57.06 56.90 56.70
(5C, %) 40 55.85 55.60 55.33 55.06 54.75
Control 56.42 56.02 5551 55.04 5459
Internal |0 55.80 55.41 5491 55.28 54.02
Mixing |20 55.94 55.77 55.02 5453 54.04
10c | SC %) 40 57.22 56.95 56.33 55.83 55.35
Spray to| 0 57.30 56.36 56.27 55.75 55.19
surface | 20 55.60 55.10 5458 5411 53.62
(SC, %) 40 57.08 56.59 56.03 5556 55.06
Control 56.92 56.08 55.21 54.33 53.42
Internal |0 56.53 55.72 54.82 53.90 52.98
Mixing | 20 54.32 53.40 52.43 51.40 50.38
2 O
20 | SC, %) 40 55.83 55.08 54.31 53.44 52.60
Spray to| 0 56.82 55.94 55.12 54.22 53.28
surface | 20 55.12 5431 53.46 5253 51.63
(SC, %) ["40 55.37 54.62 53.81 53.03 52.16

- 338 -



B

Tablelo] YERS vRe} o]

=

g T Atole] &
5C Ag ol ns) F243]

0%k 20%

W3S HolX

=

=0

A 2glal PRI

15}
Ut ‘S}Xl

ks

o)
5

T Aok B ATl Aol 40% AT 7 0%, 20% LElan Tl Ml s
9 $4d AREHE nAd U BAzNe FEd Aol AR sy
SEHE Basls W, AFv|te] du AFLLETt w1 & GAAY vE7F w2
= Jete] A F g WA ES} Q= Ao et
32 9AxA F{ BZE=J AZST AFY 7|7 d, 2= Haugh Unit 93}
wpvule] EAAse UPP WA e 59 FUBE Jdo F% Wshel o
£ gu) WaE wolw Y. LV LSS ASdSE: AW nLolA 2
Aol oz Rz Fadt 4L wA.
Fig. 2014 & & Q= vie} Zo], 39 fFUES W= A% 2= upg zhzt
2 WgtE Bola 20CH 7 5C B 10T Aol s 343 Ast d4s
ok 5CHZ T 4% dEzTe 39 FUEZ NFE AT =5 B5 Aol vs)
AgrIzkel Skl W moh G AR fAsAT WA R B AT Aol
Apol= WA E A T
100 100
L 20
E 60 —4—conirol E 60 —4—conttol
E‘] 40 eyl 'Eo 40 o
u —h—spray20% 3 —h—mix 20%
a = spray40% o ——mix 40%
04 0+
! 1o S‘tnr‘ajguePeﬁniuaiSt 40 0 1 SmraEgDePer'indBEnSt o 0
100 1on
g0 N . a0
E 60 —4—control g a0 4 ! @ =4 control
'En a —B-spray0% '5 a4 —-mix 0%
] ——spray 20% £ —k—mix 20%
0 8 cpray 0% 04 ——mix 0%
0 0

T T T
20 30 40
Storage Period at 10°C

T
10 50

- 339 -

?l.

A7} W Ase L,

Tl wlE Hrh 5

HE

10 20 30 40
Storage Period at 10°C

50

S, dzTe Wi HE e

AT Mk = 20T HE Tk
ol wl W A9 40%H 2+
3 A avsE 2tu



20113 FAStE =R 3

100

04

03 20
£ g
- n4 =+ control E &0 —+—control
E] 03 B gpray 0% ¥ m —-mix 0%
r 02 o .
s s S i 20%

01 i

sy % ——mix 40%
0 ——— o
0 7 14 21 2 35 42 49 ] 10 20 30 40 a0
Storage Period at 20°C (ays) Storage Period at 20°C

Fig. 2. Haugh unit of egg with storage temperature, period and ALCRH treatment.
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Table 2. pH change of egg(white fraction) in molded fiber package treated by
ALCRH

i

[o

%gé ALCRH 2 Weeks 3 Weeks 4 Weeks 5 Weeks 6 a t%(%ks
Temp. treatment after storage | after storage | after storage | after storage storage
Control 9.11 9.10 921 9.27 9.12
Internal |0 9.11 9.14 9.23 9.27 9.17
Mixing | 20 911 912 9.22 9.26 9.13
s5C | (SC %) 4 9.11 9.09 9.24 9.32 9.16
Spray to] 0 911 9.04 9.23 931 9.17
surface | 30 9.11 9.22 952 9.33 9.14
(SC, %) 40 911 9.40 9.25 9.29 9.16
Control 911 9.29 954 9.48 931
Internal |0 911 9.25 951 951 9.32
Mixing |20 911 9.25 952 9.48 931
10c |86 %) 40 9.11 9.29 9.54 9.53 9.32
S 0 9.11 9.29 954 9.48 931
pra
surface | 20 9.11 9.43 951 9.48 9.34
(¢}
(5C, %) 7o 9.11 9.26 955 9.44 9.35
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?ﬁgé ALCRH 2 Weeks 3 Weeks 4 Weeks 5 Weeks 6 a t%erks
Temp. treatment after storage | after storage | after storage | after storage storage

Control 9.11 9.29 9.49 9.59 9.50

Internal | 0 9.11 9.27 9.59 9.59 9.48

Mixing | 20 9.11 9.43 9.67 9.61 9.52

[6)

20Cc | SC, %) [Ty 9.11 9.37 9.65 9.56 9,51

Spray to] 0 9.11 9.42 9.68 9.62 951

sur age 20 9.11 9.40 9.65 9.62 9.44

(SC, %) 40 9.11 9.12 9.68 9.61 9.49
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Fig. 3. Total fungi count of egg with storage temperature, period and ALCRH

treatment.
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