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Modified Atmosphere Packaging of Minimally Processed Cut Garlic

Min-Ji Kwon', Yong Jae Shin?, Dong Sun Lee' and Duck Soon An"'

Department of Food Science and Biotechnology, Kyungnam University, Changwon 631-701, Korea
’New-Green Food, Gyeseong-myeon Changnyeong-gun Gyeongsangnam-do, Korea

Abstract There is a need in food industry to store minimally processed garlic for long time to have it be used just at
the time of demand for final product processing. Optimal modified atmosphere packaging is expected to slow down the
quality change extending its storage life. In order to find optimal packaging conditions, plastic films of different gas per-
meability properties (low density polyethylene (LDPE) 30 um, polyolefin 50 um (PD 900), polyolefin 20 um (PD 941))
were used for packaging 400 g of minimally processed garlic. Perforated LDPE packages were prepared as control. The
packaged products were stored at 1 + 1°C for 52 days. Package treatments were compared in weight loss, decay, surface
color, hardness and soluble solid content. While control package had normal atmosphere of air, LDPE, PD 900 and PD
941 packages attained internal concentration of O, 4.6% / CO, 12%, O, 0.9% / CO, 21% and O, 0.5% / CO, 13% after
45 days, respectively. Control packaging had rapid weight loss with high mold decay and great surface color change in
45 days. In PD 900 film packages of lowest gas permeability, the fresh-cut garlic could be stored without mold decay
for 52 days. Except control packaging, there were no significant differences in surface color, hardness and soluble solid

content among package treatments.
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M2
nhse SRkl EA FUE Fo| shioln, mE
A2 7 ZPIRE Ak ARl A2, 44 v

A @) A8 SolA] He] AFL 2Fehe 2Tt 5
ofbx I sh A2IF vhedl £aE F7Heh 9
5ol A ke FAbE 18 399 B0
ool Wkg AEIS] $U AEE e P 2 59
T A A W AES B8Y A5 WIE AL
Fo F4 A= Agelor 8 Bevt Uk s Wk
AFe FAU S} vjs- wep] ANF gels
710 A4k H) olelgel ek vhse] A wels]

Sk, s

N it o

O:

TCorresponding Author : Duck Soon An

Department of Food Science and Biotechnology, Kyungnam Uni-
versity, 449 Woryeong-dong, Masanhappo-gu, Changwon 631-701,
Korea

E-mail : <ads2004@kyungnam.ac.kr>

A9 AL TN DA, WSt BURE B
she] &7}t webA 471k Aol ofel e Aeltt.

AR ] RS A7 Ah] flei Es] g
Z|A ZE E7H(MAP, Modified Atmosphere Packaging)
AL AT, MAPE SRS A filme2 *
5 Qs F7] 2ol W2 0.9 =& CO,
S E v 2 O]E‘" o] 37] 282 AT s
S AR 7T



14 PR - AERY

dlud
ou

ME

h=

1. M2
A B WA FAREAgeN TS Frks
upsie] yhow AR 5 Aol At

o

2. X O A
iy Ao vhsol ¥4 LDPEGBOpum, low density
polyethylene)Z&, polyolefindl PD 900(50 um,) 253 PD
941 (20 um)y=E-S 16 x25cme] A2 A28l AFo|
AHEEF 2™, 30 um LDPE IEo 4719 8 £ &
714 2 TR ARSIt & Aol ARE 2%
IE2 Table 13 22 7IAFH=E 79, PD 900 2
2o] 7P 7|ATEHEs} wom, PD 941 FEo| 7P 7]
AEFH=7E Erh 0, FHE 25.7 ~122.9 mL/(m? h atm)2H
CO, T 1457 ~6522mL/m> h atm)?] WS H$<
FAE S 7HA ddHoR T 989 ARE 9
g & Ao FHo) AGe 2R AYZFAT 7F Ao
vy Ao visS 400 g ©3, 1+1°C9] AAare] A%
slgom, AL W S5 70~80%E A8t

o

)=
o

.82 %

A F duEg nise ¥4 U 7kaEEE 246
$3 CTR 1 column (Alltech Associates Inc., Deerfield, IL,
USA)Z} TCD7} 742 gas chromatograph (Model 3800,
Varian Inc., Palo Alto, CA, USAYE A3}, column
2% 50°C, injection =% 80°C, detector =% 95°C %
A& FASHL carrier gase= Heg ARS8 Td a4
7k MmO TS FHs] 7] FA HIEE e
3, FHo] Ful&s Setdog Hole FHo|Z Hujw
o] iR AR AlF] el Fgelrt A7 SR &
Asiaict. 9 Aol WslE A6l sl A vk
s RS ZEhA L, a, bgkeZ AMXA|(JC801, Color
Techno System Corporation, Tokyo, Japan)ol] <]3te] =
Aaiqict. Age] Wsts B} TesiaA B flste] E
[0l Wl AHeg L, a, bgke] HES Fat] AFE =
ato] Blasiied], 271 A FoEFE A YA F
AAZE YRS AE=[(AL) + (Aa)’ + (Ab]*& AH&-3}

o2

- 0|=M - o

H>
o
H
kel
02
el
ou
P

(B —

uy)

o XA WskE Amugt), vl Av vise] Awe 4
W vhze) W% B2 PES BHS) Adstel
Rheometer Compac-100 (Sun Scientific Co., LTD, Japany2-
o83 217 3mme| plungerE 60 mm/min®] £EHOZ 3
FAIRD 5 FEAAM ] A e A ew FASI 7H
4 APEE AR 10 2 Gl TR et 44
3} A1Z1 & oA gEA (PR-32, Atago Co., Japan)ll 2]
3l Brix 352 =43t

2y ¢ oz

o
X

¢ e 7IAFHE B4 vy dd nkse] 3%
BEAE AAE et A T 24 Wl 7ARA
Fig. 19 AAIEIATE 57148 2T 20719
Holz ®¥hH, LDPE 35 ¥4 A% 3 13¢
IHE 12~17%2] CO,, 5~7%2] 0, 5%=5 FgHo=z &
A8, PD 941 BEF EGLE AZbo] AFeE A3
COEEE 716k, O,58%E #aditrt A% 45dA)o)
13%2] CO%t 0.5%°] O,8%% FAEUTH g
FEoR st 20°C] AE ¥y vkse] ¢ 0,
XSt CO, FE7F 27} 29, 19A1E R EH O =
AR, B AFoMe W 2R Q) HHd =
Gl 717ke] Aol UARE Mg AFE Hole AL
2 % F ok ¥y mkEg PD 900 EEel 2]
50Cel AERE 7T oF 0%2] 0, = oF 24%°] CO,
EE7F A 19E O E fAE FeE BAH
tHO, AR, B A s PD 900 ¥ ZEol %
gate] 0°cel] A Bty & A vl A9eE A%
45UAHE] F 0.9%°] 0, °F 21%°] COE=E=H H|S:
g 7isE HRR FAEIT SolF s, A7 139400
COss=e F43] 71 At A% 268l thA] 4
st 10~20%°] TE2 FA0A, 0,5%w WolHt7h
A7 26870l Z7Vslal ThA] 7HAEte] 0.9%2] FEE f
A=A ol A T UF ES COE &l vhso] 4
AN E Wol A F R TFo] AAEATE Tl A7
HAct ddEn) PD 900 g Ego] A% 717k Bet
7P =& CO, =8 7P B 0, §=F Hole, ©

ol & .I@
N o,
N e to
o,
tlo

X
-z

Table 1. O, and CO, permeabilities of experimental packaging films at 0°C.

. Thickness Gas permeability*(mL m? h™! atm™) )
Film Supplier
(1m) 0, Co,
LDPE 30 55.5 286.4 Daelim, Korea
Polyolefin PD 900 50 25.7 145.7 Cryovac, USA
Polyolefin PD 941 20 122.9 652.2 Cryovac, USA

*Values reported by An et al.” and Cho et al.®.
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Fig. 1. O, and CO, concentrations for packages of fresh-cut gar-
lic during storage at 1+ 1°C. O: control; B: LDPE 30 um; A: PD
900; @: PD 941.
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Fig. 2. Weight loss of fresh-cut garlic during storage at 1+ 1°C.
O: control; M: LDPE 30 um; a: PD 900; @: PD 941.
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Fig. 3. Hardness of fresh-cut garlic during storage at 1+ 1°C.
O: control; M: LDPE 30 um; a: PD 900; @: PD 941.
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Fig. 4. Surface color change (AE) of the packaged fresh-cut
garlic stored at 1+ 1°C. O: control; M: LDPE 30 um; a: PD

900; @: PD 941.
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Fig. 5. Mold decay of the packaged fresh-cut garlic stored at
1+1°C. O: Control; M: LDPE 30 um; a: PD 900; @: PD 941.
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Fig. 6. Appearance of fresh-cut garlic stored for 45 days in different packages.
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