KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY
Vol. 23, No. 3 151~162 (2017)
https:/ /doi.org/10.20909/ kopast.2017.23.3.151

7|=I

Dong-Hoo Kim!, Jin-Soo Han!, In-Bong Woo!, Jun-Jae Jung!, Si-Woo Park?,

ZHUE T2 ME d=239 ME 5 52

=
S

1,g|_

—

A

#1012 Y- HAIR? - PR FH - 82

o

1571 EZE =EA YAH

Quality Changes of Fresh-Cut Tumeric by
Packaging Methods during Storage
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Abstract The purpose of this study was to investigate the quality change of fresh-cut tumeric (Curcuma Longa Linne)
according to packaging method during storage time. The fresh-cut tumeric were packaged in three different methods :
degassing valve packaging (DVP), CO, gas absorber packaging (CAP) and micro-perforated packaging (MPP). After the
samples were packaged, they were stored for 15 days at 4 and 23°C respectively. The following parameters were observed
to indicate the quality changes of the samples: weight loss, CIE L*a*b* colour difference, variation of gas composition
inside the package, curcumin contents and changes in hardness of fresh-cut tumeric. DVP did not effectively release CO,
gas to the outside. MPP was suitable to release CO, gas. However, MPP showed very fast browning and erosion, because
a large amount of oxygen was introduced through the perforated hole on the film. CAP was most effective packaging
method to inhibit browning, to prevent expansion of the packaging by CO, gas and to minimize weight loss of fresh-

cut tumeric.

Keywords Packaging, Fresh-cut, Tumeric, Quality change

M

i

£ (Curcuma longa Linney> A37F30l &3l= thdA <=
Y 28 AER EEEE), AEEET)ele s s, W

3 FNER A8} AF 2] ToE ALE
Ha o). 78 22ttt duinF 2ol 2 A%

3 7

BHE7 AT oldr) S 7T o] &3] M)
=

3

T o] A 5L JHL k. g FayRonE

*Corresponding Author : Chan-Suk Yoon

Agency for Korea National Food Cluster, lksan 54576, Korea
Tel : +82-63-720-0630, Fax : +82-63-720-0645

E-mail : avenue2@foodpolis.kr

curcuminoids 15%, =T 1-3%, A AR 1~5%, A5
30~40%, 2F7ke] Aol shREe] Q= Aoz B E,
ST AEE AP ATl A e, FEdAmo]Y),
=3 370 Exo] Felxw ¢lom E3F| curcumin
o] AR OZ AFolt AA| Wollx st dHitkst

7w &2

F&
r—g 5
78

)
x
I
%0,
rir
N
i
i
EY
%0
)

7157 ARe] Wsht defuel, B8 s fske e
FEEREEEA) L)
HFEAzZA AT W} s



152 ST SIS POl AEA 8y
3§ RAEs BhRue] dom? $3) 24L S v
g F sobd DR T PuE shEe A Qikow
ool FUARE AHgale] o8 54 tumericolet 43

HHO, S oln] £3E o8
o] od A7} QAWEe] FOr] AW, TR, )
1), FletEed, s 5 ekt kg el AAA B,
W sl G342 Slal Arheoid.

A2 190 71} 318 Q7o) F7h AFe) aujd] gl
A% 71547 Belo] Ade] Fo EAER A2 g 9
o} SR S Thgol oJa G 2 715H AR

S 7H Al A7 S AFRTRE iR HAd 2Ale
TR o] B, F29 5o AlFe] Fasol ddEol

3 9Tk 58 £3e 715 AHurks A7el rks
7ol 7Hgel QEHAR) W, 3 AN, AR, T, 29
T zelol A4E 98l WAL S glob7] 9]
AR glo] T nY e Bgdte] S S
of 2 aug 71 4 gtk

e A AN TR 27 ALHES 9
A e F AR e Aol et 21 Eol
H A BelE s glof Al Azt o) 5 Al Aok
& Bl ZAdt meb] ALEel 7] AFRES
& 27 o] g e 2uEe] A Hel
@ A Felz AR 58 ALE AN Bl A E (fresh-cut
product) FEIE 71EHeld Bael Atk v 33
e BARE AFRE A A48 AF 2 EAo| ool

i3

2 ol

o % pr 2

A% Fe A AT} 2k T8 BF Rl <)
Wt § fa) Bae) Aol g & AlHo,

o 35l oJell AAE SR7RAE Q1S 2gAle] WY ¥

AEA Y ABE 2L o= £
AH|zle] T FF] FgF9l
Aol AA7)F st
wEhA B Ao e &3 AlA HolxZog JHy
(e}
=

9Js) BEF TP ue

&

1. 8=
B Ao AREH e Hetd® =FollA AujE 1
WS AlgsIon A EAE7 AR st

AP SA) 2 Il wet 250 g GEeR EASI
t}Fig. 1).

FAH-E Table 13} o] &71¢} 992 Fe|=2 =7
TEIPoH, &7 £FL 550 um T2 ZYZ=HA
(PP) @ A= 3% 8719, ZEjol gl ey zge o]
E(PET) 12 um/F2 Z2]|Z2HA(CPP) 40 um A2 <]
Y=dES Al dRFoR St ek 71E 8] &
o] gledgol 7H2mEWE(200~500 Pa 7+4 )7 F-2H
Fe|o} o]akalekd A (G-Type 1000 cc, Lipmen Co.,
Korea)s A3t e 5 F 274 el A 24E&

H

992 ZALS YUEPA) 15 im/ALEEo g
(LDPE) 55 ymZ 74 E o AAS t2o= ARSI
o, i P 7S BE RAbslar o) iksie
2 FTAE B9Jste] 72 APt Z ARSIt ofe

< Tray type >

CTL

Fig. 1. Photograph of tumeric on packaging methods.
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Table 1. Type of packaging method used for tumeric
Tray type Pouch type
ID Photograph Package ID Photograph Package
CcTLY Control CTL Control
DVP Degassing valve DVP Degassing valve
CAP CO, absorber CAP CO, absorber
MPP Micro-perforated
film

DCTL, control; DVP, degassing valve packaging; CAP; CO, absorber packaging; MPP, micro-perforated packaging.
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Type Material Size Thickness

Tray type Tray 190 x 137 x 50 mm 550 pm
Lid film PET/PP 250 x 160 mm 52 pm

Pouch NY/LDPE 200 x 250 mm 70 pum

Pouch type MPF 200 x 250 mm 33 pm

Table 3. Oxygen transmission rate and water vapor transmission rate of packaging material

Type OTR (cc/m*day) WVTR (g/m>day)
Tray type Tray 127.20 £ 5.06 0.35 + 0.04
Lid film 123.31 + 0.58 7.65 £ 0.03
Pouch 64.27 + 1.82 11.31 £ 043
Pouch type MPE - -




Vol. 23, No. 3 (2017)

YA = L N A < & =
U mE AE desa2 MY &S S2 Het
30.0 30.0
—e—CTL —e— CTL
o+ DVP oo DVP
--a--CAP -3=- CAP
= =
3200 £ 200
< <
e £ !
3 2 3
— o \I
£ 2 \
] E \
e ] A
2 = A
S z \
~ ¥
o 100 o 10.0 A
o} @) \
A
\
{1
|
1
1
.
\
\
1
\
\
\
\ /
0.0 & = 0.0 & & a
0 1 3 5 7 10 15 0 1 3 5 7 10 15
Storage time (days) Storage time (days)
(A) 4°C

(B) 23°C

Fig. 2. Changes in O, concentration of tumeric packaging during storage at different temperatures and tray type package.
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Fig. 3. Changes in O, concentration of tumeric packaging during storage at different temperatures and pouch type package.
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Fig. 5. Changes in CO, concentration of tumeric packaging during storage at different temperatures and pouch type package.
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MPP2| 7%, t2 Xelt3= TF=A micro-perforated hole
2 AT FEH =2 kA FEE /AXE97] witel o]
2 Qe o] wEA e A3 v HeE VeR]

at

%

of

W= 4°C 2004 MPPE A|9)3 RE xg]ZolA
Hals b}E}LHXl %o, 23°C HLdAMe= 7] X
Felo] izt A7) Zistel wet A =r) 7
= 73S JeRATE 23] FEje] 2 ME A%
T Zke] Al Wahs Ao YRR 2%

A1 Ho e Hekola wsls 2 wH—Erc»ﬂ

R

oZi Flll
ol

flo b

2
r?

A Gt WS HedP), ke HavkgAAaF
vl ERA] Eet Az, WAlE YA & R ofvet 9
7He AsAZIE Aoz U 2o, olzd A4S oA
a17] 918 B A WHEe] AEEa eS8,

o]2ig ZPHEFS-S polyphenol oxidasedl] 25} phenold
shgtEo] AtskEe] o-quinone®t 7+ SRHES 5]
Folt}. oA AAE quinoneFe FIEO] e A &
L Al 2FES vl Aoz wWuE ol HoPY).

gk A AR AL A A HE e A
el e shuE AAl mte] A9 oF ¥ e Y




= = SN O =
160 HEss -ohrle - 2018 - HEM
100.00
—e—CTL
-« DVP
90.00
== CAP
80.00
=
-
-
-
-
=
=
= 60,00
9
-
50.00
40.00
30.00

3 s 7 10 1s
Storage time (days)

(A)4°C

1=
=
40
Sl
X
il
9‘3
N
0
Ho
2
1z
o
Hl
F&l
02
Nl
o
Pal

100.00
—e—CTL
g DVP
90.00
--0--CAP

Yellowness (b)

40.00
30.00 . - ]
0 1 3 s 7 10 15
Storage time (days)
(B) 23°C

Fig. 12. Changes in Hunter b-value of tumeric during storage at different temperatures and tray type package.

100.00

Yellowness (b)

N,

e e e g o —— —
30.00 : - - - T .
0 1 3 s 7 10 15
Storage time (days)
(A) 4°C

100.00
—e—CTL
“+sngyeen TV
90.00 O CAP

Yellowness (b)

W —— e
—-

0 1 3 s 7 10 15
Storage time (days)

(B) 23°C

Fig. 13. Changes in Hunter b-value of tumeric during storage at different temperatures and pouch type package.
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Table 4. Contents of curcumin in tumeric

b-value Contents of curcumin (mg/g)
30-39 5.35+0.16°)
40-49 6.19+0.149
50-59 11.87+0.02¢
60-69 13.87+0.14°
70-79 15.85+0.18"

DMeans+SD with different letters in the column are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
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