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Development of calcium functional film and their
use to increase distribution period of horticultural
produce
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SUMMARY

The study was carried out to develop the calcium impregnated paper as a functional
packaging material for extending the freshness of produce and provide its commercial and
practical uses during storage and distribution. Specially, main research conducted by National
Horticultural Research Institute (NHRI) was focused on the quality evaluation of selected fresh
produces wrapped in a newly developed packaging paper containing calcium for a longer shelf
life. Also, development of an environmentally friendly paper packaging material may help
reducing the impact of environmental regulations in advanced countries for international
marketing and sales of fresh produces. In addition, this may increase the credits of farm for
providing good fresh produces to the consumer. Use of the calcium impregnated paper for the
packaging material could give a guarantee of domestic farm profitability and allow producers
improve net farm income. Furthermore, the information obtained in this study would be applied
to improve agricultural exports for the quality and safety as a functional approach for better

global competitiveness of domestic fresh produces.

O Evaluation and analysis of storage life in strawberry and apple packaged with

calcium-coated papers

Page2 &Y (WE8l5)

This study was designed to examine whether strawberry packaged with calcium-coated paper
s was fresher maintained than fruit held in not-packaged box, and whether postharvest physio
logy of the fruit was affected by calcium-coated papers, or not. The summarized results were
as follows;

O Firmness and weight loss(%) of strawberry were most decreased in fruit held in room
temperature and in not-packaged samples in cold storage. Packaging with FBC - 6CA50% in
first research year(2005) and with FBC - 6CA 50%+wrapping in second research year(2006)
showed the minimum loss of firmness and weight loss.

O Soluble solids contents(SSC, %) and juice pH value were tended to increase in fruit held
in room temperature and in not-packaged samples in cold storage. However, packaging with
FBC - 6CA 50%+wrapping showed the minimum increase of the values.

O Peel L value of strawberry were most decreased in fruit held in room temperature and in
not-packaged samples in cold storage while peel a value was increased. Packaging with FB
C - 6CAB0% in first research year(2005) and with FBC - 6CA 50%+wrapping in second

research year(2006) showed the minimum loss of initial color at harvest, their packaging



methods maintained good peel color due to delaying senescence of fruit.

O Fruit respiration and ethylene production were distinctly inhibited by packaging with FB
C - 6CAB0% in first research year(2005) and FBC - 6CA 50%+wrapping in second research
year(2006) in strawberry.

O Acetaldehyde and ethanol were more detected with increment of storage days in
strawberry. And packaging with FBC - 6CA 50%+wrapping affected the minimum increase of
the values.

O The external quality was best evaluated in strawberry packaged with FBC - 6CA
50%+wrapping at six and nine days after room storage. But the market quality was lost in
strawberry fruit held in room temperature and in not-packaged samples in cold storage at six
days after storage.

O Packaging with FBC - 6CA50% in first research year(2005) and FBC - 6CA 50%+wrapping
in second research year(2006) in strawberry showed the good market quality at 15 days after

cold storage.

O Functional valuation and effect analysis of functional calcium package in cut lily.

- The package monitoring through the pursuit of storage and distribution in cut
Lilium

Mainly, polyethylene have been used as inner packing materials of cut lily. It is suited to
fix cut flower, but have to hole on middle part, because of air circulation in moist condition.
Functional package products has not make yet for dehumidification and microbial control. Also
paper have been package cut lily, it is highly ability in dehumidification and microbial control,
but not recognized as functional commercial value.

Cut box packing have been distributed in each region, floral crops, and size, but cut box

was not developed as object of commercial function.

- Effect analysis for establishment of manufacturing process of functional package

For Lilium oriental hybrid “Le Reve”, package get wet when cut flower was stored in high
concentration calcium package. Because of high concentration calcium package drained off the
inside of plant, was decreased vase life and quality. When cut lily was stored in 5C treated

with 25% calcium packing, vase life and freshness extension was improved.

- The effect of functional package technology on vase life and quality of cut lily
When Lilium oriental hybrid “Le Reve” and “Yellow Win” were stored in 5C treated with
calcium and wax packing, vase life and freshness extension was improve. Therefore functional

package was useful in storage and distribution of cut lily.
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Ca Wax emulsion MeOH Water
(g/100g) (g/100g) (g/100g) (g/100g)
FBC-6CA 6.0 12.96 25.0 Rest

ZEe 2 Ad e s BEste] Axd Z2ustd=s

¥R HFALS FBC-12CA 2 FBC-3CAdl #®]&4 FBC-6CA7} -3t om, AZxAL
FBC-6CA % -3CA7} FBC-12CA¢l Hlate] 35ttt HE4 2 FBC-6CAA 8= 5332
FBC-12CA+ E%3t31al FBC-3CAT +3F ot Zud d5ome IAFA, x4, BEA
Hojxlow HE A ZAHdS AEHoZ HFY £ YgE Wax emulsione] EdEHo =
FBC-6CA7} ¥ Al AEA, 124 9@ BEAo] §53te] HFHoz A 3 4 it
k2 &

Adre Ve g TEAC Aed a"A £ 24 (FBC-6CA)S £ 29 #oh Z
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6.0 g/100g, Wax emulsion 12.96 g/100g, MeOH g/100g, U™ A & FAH ZAZo|AvH(1H
1).

a9 1.

¥ 3. MeOHZ #7}3F FBC-6CA®] pHSF 248k

5 = EC Ca

(e/100g) pH (mS/cm) (2/100g)
FBC-6CA 25 6.12 21.1 5.67
FBC-6CA 50 6.20 8.1 2.96
FBC-6CA 75 6.40 8.8 1. 63

Adk® FBC-6CAS] s®o] ZHA 3817] 9feto] fdAde] £ MeOHE w22 34
3te] pH, EC 2 Ca %32 2AE AP(E 3), pHE 6.12~6400.2 2 3ol & ¢
v, EC+= 25 g/100g 3] A2 50, 75 g/100gell wvlsto] =dvh, 18]a ZadhedS 25 g/100g
o A= 5.67 g/100g ©] AT}

a9 2= ZaeE d BXAE Hrbete] o] a®E ve dx T 2EA 39S SEM(FA

ARAN oz BHAF Asolth meol © EFAE Hish ARAtelol 2B FFel A4
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24
%0,
rr
td
oy
mlo

WAL 5 Q9T

¥ 4. MeOHE # 713 FBC-6CAZ ZEH Z¢% Y229 Hunter 7t

= = Hunter %k

(g/ 100g) L a b
FBC-6CA 25 78.60 3.16 7.49
FBC-6CA 50 78.58 3.26 7.64
FBC-6CA 75 75.71 4.39 6.82

A 81.00 2.95 3.47

9 § Hunter LEt("8 =), agh(m4 ~2 ) gl bgh(F A ~F)S AR 2332 4), MeOH &
2 Aeols dAE & AN, F AP A vste] Lk il a, bak2 =
W= 4= T Cadl MZo] AR o] fojA oA yehd Adz YA
weba Zro]l As & A A ZEAEE MeOH 25 g/100ge] 238 FBC-6CAE A%

3. 42" FBC-6CA ZBAE o1 &% Zw TZA dIFAY =24 73

AR R P

7154 ZE XZAE UF ST 98t 71Ee] e H3st FAE
FYH A= A7) A4 AutEl I8 A FBC-6CA % paraffin pin axE °©] &3l o Folx= H)
w2 7Aool AEek bR (18mg/ m) EAE AFE3E T ZH 2 FEA] AebdHe] LA T3%
s g

s 714 o gstel mu st (1Y 3).

_23_



ATHLH 4).

]

2~ o
T X

BA Az, ¥4 3 =Y (FBC-6CA)

T I

[e]

QqZE ¥ZAL 2 AHY 94 (18g/ md)

L

€]

Ze o

7]

U 27 2 1F

Ax (F2= 1407C)

{H
7

o

mhy

°]-§ FBC-6CA
Ax(E =% 140C) > vAzb7] —> A -> 7]

=

=

d ZE £2FA AN

€]

EZA T

7]
A(3AA]) -> ZEAA (29 3)

y

-
R

[}

o)

=
=

zk

4

% 2¢/m') —>

g
T El—=lalo
KRS
K X % | %] =
oxle el g
wii%wro
P
>
~
= | E

o o] A, 1 o

L

R

gth 18y Wax ZEHT}
- 24 -
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T FZ"A FBC-6CA Wax 8 A

(1% 5) ol A 7)5H BEEPAS] 29 FE (SEM 100
43R4 F9 928 0188 FA29 BF AT
R ER-N T

Hdre PCadl HAIE FF olEE FAHs7] slste]l WA F992(PCaCl, 37MBa/mL,

NEM, Boston, MA)& SHF2 “Ca 74MBa/mL 7 343 F 71 & 50uE 15 x 15cm 2
719 filter paper(No. 2)ol AAJo] HFARA FFFo] 463kBg/cre] H A F=H]8FA T 8 Al ‘TX]” 31}
Aol Arde] “Ca &g M2 filter papers LA F 36, 48, 60 A7k Fol AFsch 7
Aol o] HEs A% WO Imm FAE Zot 7] HORE ARE AZSHAT o] A
2 Bio-imaging analyzer(Model BAS-1500, Fuji film, Tokyo)$} computerE o] &3] ©Ca<]
%A}%—% SA438t7] #ete] Ad=& 50mg¥ HFete] mrhuel Wil 500C A7 2elA ghd 3] 5het
%, Alse IN HCI 3mL¥ i A& ko] &3jAl k. 12813 hot plate 9114 FEAIZ oF5 3
2 EH5 2mLE Al %9 3 LSCAE cocktail 9 (Ready oranic, Beckman)g 1:4¢] v &= &
&3t 10mL LSC A& vialdl ¥t o]= LSC(Liquid scintillation counter, Model 6500,
Beckman)Z WAFs S 5743t kBg/g DWE %A 8T}

36A]7F & 48X 7F 60A] 7F
2% 6 AT FAGA RS F PCaCl By BW AeF g Cadl F5

Lo
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. 43 2 2%

tel A2l 36,48, 60A1%F

xHe] AHs

to] PCaCls 72

S

A3

Ko
=

s & 23 (2™ 6),4
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S

Ao dA

Ael #e

=
T

WAbs s By Zg Agd gyl A

5

Ae7b & | vk vt
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A} S e 7

1
fu

=
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= R8N

A2d AAEES ol &3 Ve e 24A 2 ALE Ve T

L 7154 Zg A9 27 Hd 714 37 £ &3 24

7 As 2y

B A3e D7) (Fragaria spp) S SAABEE ARSI o 20059 119 24 A AR F
W AA BEdolA £E H =r)ds]7el 20061 04€ 21Y F 05€ 1092 E=ARA] FA Ao
T2 @ 9] ‘SRS 23] AA £ & AYudu dPddE H A dAAE &
gk 5 Blszgk A2v]el FAY JHAIE A & Ao o] &5ksl

- WETEFER)
- a2 AA

- FPI(Funtional Package) : FBC-6CA 25%
FPII(Funtional Package) : FBC-6CA 50%
FPIII(Funtional Package) : FBC-6CA 75%
O AFEE 1 F2(20-25°C) 7 A-2(0-1°C).
O AZ7IZE + F2ollA = 9d3 AsAaL 11*901]/\13 26 Fot A dtol FHE A
J E

O =AMWE : AAF %‘i, =

W 2ahd &=
O A ¢
F(h =)

¢l ¥ 7 wrapping
Ze

—a
ke
ON

A

e
O%‘,
o

A
- FPI(Funtional Package) : FBC-6CA(6% Ca 9) 50% 3Agdoz 13 Ego|x%
- FPII(Funtional Package) : FBC-6CA(6% Ca ¥) 50% 3|2 gNo 7 13] Edo|xF

-
R

+ F7F4 Q1 wrapping

O A 1 42(20-25°C)3 A 2(0-1°C)

O AA7IZE 1 Aol = 543, AcA = 169 ¢ Aol F4S AN
O ZAME @ AAIT 4, 4k, 9%, pH, T3, FFA A 258, JdEd, ofAELH
sz, o gk
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FAZE A A A FHE VTR A T AAE FAE HEE(%)E At A
sk St

7% Fruit Hardness Tester (Atago 5kg, Japan)E o] &3to] 2o A x A Ao I o 53
A6

ZF =7 (Hand Refractometer,
DH ’;Z_‘Xé : }\]J—'—‘J DH ZXJ 9. IOg-O/] %7]94 3’/}--‘8’—0}] %%_/': IOml% 7-‘(:‘(]7}__5_]_04 blender & E}}’H@- _?‘
54 pH meter® 33 Wi =439

AT bk Fy e AME =42 Chromameter(CR-200, Minolta , Japan)& Al&3l3 o 34
el A gl bas S5

TFE T AR MAE AEste] 3L Fy9] ofad &7]o & 24A13F o HH, Add
o) AtStEr A S 8&7]9 stte 2 RE 3mA FHste] Gas Chromatography (TCD, SHIMADZU

model BAPF)E o] &-3ko] 7t A2 & 58 Flake] o hsiehze] FFe 24aq

A", ol EL o] = o ek WA 7 AHYHE IAE At 3L K79 ofad &7
o &7 24A7F B B, A 7t AlRE &7 AP RRE 3 FH3dte] Gas
Chromatography (FID, SHIMADZU model 17A)& o] 4, 7} A2 3 58 F43te] oddl, oA
Eddstol =, o etE S 43t

FE7d 1 5 panelist7b A 7EA] WA, AFo R UEhG AIFAH AEE S TEoE U
of TFHoE HIlstAT.
5¢A A4 (1=very poor, 2=poor, 3=moderate,4=good, 5=very good)

4. 2% 8 1@

G743 = A7Ibe]l Atel uted FHo] FAAHow EAHATY. 1A =(04/05)2 7S

3 dE EFA T wr] AT AY T AT A=

(Fig. ), BATH A== G2AZdM A4 34 F 271 ghol Hlsto] dA43 2

74l FBC-6CA 50% AgelA A% 747 7Hd &

e B Zﬂ% A zo FxgeA 7 A A wd FBC-6CA 50% A olA AA 3+
]

23tk Wbl pHgket SSCE A% F S7kste 2 ©la FBC-6CA 50% A&l = F 3131
Ads = A2 et 54 Xl 7HE B Rl AR dadE A vk Fig 2).



2 E(05/06) ATFAA B7] “Fu'e) AF F AAF Ahol vAE
e % AL A% zA RPN Y 2A %

]aoﬂ/ﬂ QA FZastgrt A4 58 Aol FBC-6CA 50%+wrapping A 2l A oF7te] A%

. A2A Ao = FBC-6CA 50%+wrapping A&l oA 713 AA ZAaFS

el ST FHAAE A
Y % Fhhe 4% natd, LAY F FELIA
N e FAEe ol A% 5UAAE

50%+wrapping A&l A 7 $

om A
Hael e Ao w yeuthFig 3). vk SSCot pH%}% A
=1 S7kskdar, FBC-6CA 50% 2
b shalom,

‘ITX] 3]’ 2R E}(Flg 4).

—e— 2 E B E )

—&— FBC - BCA 259%

= B2 2 EZ F

—— FBC - BCA S0%

—y— FBC -6BCATS%

room temp.

cold temp.

a3te A A 3
b w424 3040 FBC-6CA 50%

A=A

[UO

Weght loss(%)

ma
=
1

40 - n

50 T T T T T 5
u 2 4 g g 10 0 H 10 15 H] 235

D ays of storage

Fig.1 Effect of storage temperatures on weight loss  in strawbemy "Changhees" |
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—— 2 F =M —a— BT 2 E Z
—a— FBC - BCA 25% —— FBC - BCA S0% —w— FBC -GCA T5%
104 room temp. cold temp. 10
o 0E us
g
E 0.5 ] 0.8
E 0r
S o
]
0.2 ]
475 54
& 532
470
E
z a0
455
43
450
2.4 2.3
123 2.0
13
20
§. 18
135
& 14
18 1a
14 1.0
103
1.2
» 1 8 % 4 5 & 7 @ 31 4 & § 10 12 14 1§ 1% ]

Days of storage

Fig . 2 Effect of storage temperatures on firmness, pH and SSC in strawberry "Changhee"
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-0
roonn ternp. cold ternp
G £
~. [0
& ]
W
uw
=]
= 54 =1
=3
al
=
10 10
15 4
- FXIOES
M- FIZRIZTIT
12 —f FAC-GCASTH
—#- FOC-G0ASHE +wepphg
10 -
g 034
9
ol
E
c 05 4 o
0.4+ o4
o2 T T T T T T T T T T T T T o2
1] 1 2 3 3 ] 1] 2 [ 7] 3 10 12 1 L]
Oay= of stoage Cays of stoage

Fig. 3. Effect of storage temperatures on weight loss in strawberry "Yookbo”.
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o LT =] & 7 EIOUET
120 | FEELZIEA A 3u=uz3 120
—— FBC - GCASTE A FERIETIN
@ FC - ECAST HuEppilg room ternp cold temp. — FEC-6C8ST%
s ] -3 FAC -G08 SO% +wiEpphg s
1104
g 10 g
g )
@ 5
& &
105 4 05
100 4 100
(XX i
134
b o
(=8
24
4 T T T T T T
n] 1 2 3 i S 1}
Craye of storage

Fig. 4. Effect of storage temperatures on SSC and pH in strawberry "Yookbo”.

IAAEC04/05)9 7154 Be E3A @ @7] 8" AF F A Aue] 54
]_

tH(Fig 5).
DAPE(05/06) AN ®7] “Fr7e) A F A AEe] F4
of TEg AeolArg 2
50%+wrapping Aol A 271 @& ALEHow §ARAL, FaY TFAS mwd W T
AolE nald ot WA FRdl o

(o]

a}
24 @r)o oHEFd A9 A4 EAHFig. 6).

2
rlo
24
o
1o,
S|
oo}
¢
@
O
>
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L walue

o4 4

21 1

a wvalue

41

- REI(MUE

—— FBC-GCAZEY

- R3 R E T
—— FHC-GCA S0

—— FBC-GCA THY

rocm temp.

cold temp.

UWH oW

=
-
]
-

ar

0 12 1+ ® £ @

Fig. 5. Effect of storage temperatures on L value and a value

in strawberry "Yookbo”.
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anjEn] FNENE
g W oW & M R B ® 9 B 2
B
I
=)
E:
mLE
Qo d
LY
M@l o
FEF:E
g
I
c
8
. F
Fr*
ML
mo
HH S
rFrER
4 EEEEERE n =
anEn aNEM E

1%

13

Daz of storage

Drays ofstorage

Fig. 6. Effect of storage temperatures on L value and a value in strawberry "Yookbo”.

1A 5=(°04/05) 2] 7]

sdel A 7

Al, FBC-6CA 25% =12]3 FBC-6CA 75% s=o|2

&

1

I

R IEN T e

]
HolF A oh(Fig. 7). o]Atster

< Fig. 29 A

# FBC-6CA 50%°ll A 3d

ol

_EH

A= FBC-6CA 50%AA ddidez 7 Skth(Table 1).

I

o e Az

o]

1]

S

(Fig. 7)=A, &7]apd o] W5 thapabA o] 24| 9

A

o &l Ay ol

[e)
A

]

(0]

o2 vt

A

2 oAlEa gl

22 A = (05/°06) Aol A

ol 7}

9]
=
A 4d Ao E=&

Jefelld A% 2

& =

= &5 aLo i1
TEEFE FE

=
K3

=z}

]

o™ FBC-6CA 50% =&l A

g

A

AN @S] e

A2 A

BAT

o
=

o
=

7}

dastelen  FBC-6CA

=
<)

-
Ju

A 2

7]
=

;oT

3}

]
=
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50%+wrapping Aol A 7Hg A YErRTh 7] 4 F oo 2L Ao F
Ao A A zV|FH =2 TAFS HAJa 9 =1

50%+wrapping A 2l Al 7+ gAY e THFig. 8).

ns 0.6
R E AT R EIHIT
CO®3Ead CORIBERA
I FEC.60A 25% I FEC-6CA 25% 106

05 - I FBC- 6CA 50% T FBC-6CA 50%

- B FEC.-60A 75% B FEC-60A 75%

10.4
room temp.

cold temp.
3 days

Jdae

044 10.3

10.2
024

104

CoHg concentration{ml/kg/hr)

oo

Days of storage

Fig. 7. Effect of storage temperatures on CoHy concentraton a value in

strawberry "Yookbo”.

Table. 1 A7 x| @& 44 Hejd CO, 5%

CO; %= (ml/kg/hr) Ab2 A 7 2 %
R ET) 11.2208 7.1191
T8 XA 11.1179 5.1368
FBC-6CA 25% 9.7423 4.7651
FBC-6CA 50% 5.8841 3.0107
FBC-6CA 75% 6.4586 4.3362
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# FEZTIOZD
5 W BUZUE I I
& FIRZET
" FEC -BC05%
oo tenp. cdd terp. -y FAC-GCASN +WEpkg
L=} LIS
= -
E; E
=z =
E E
5’ e
& H
E =
32 2 3
= =
2 o
- o
o u
oo Rt
S FEZIUZT
W FILEID
o —* FAC- G0 0% o
24 —— FBC- 808 F +wepplig
20
E =
15
E E
= A5 =
] 2
i g W
£ 15 o
2 &
1w
2 os 2
Tz T
[} [ )
oo
o
0z T T T T T T T T T T T T T T T
] 1 2 3 . 5 & T o 2 ¢+ B B W © W %®
[rays of storage [ae of storage
Fig. 8. Effect of storage temperatures on CO: and C;H; concentraton a value in

strawberry "Yookbo”.

12ZHAE=(04/05)¢] 7154 Za A

4 of olat WG e AgIzte] Abgel el EFAo]
Moz st dibde

= | AREEA wEge] Fa AR 55
7] At FEgel FARUEA of o FFsA Ak B A7 Aol AgEe o
2 2449 Aed obESHH =g e Gl $AAT=(Table 29 3) B7]9] FEH =
Aol A sk gk LA A 5 9 EK(Table 4).

A E(05/06) ATFANAH B “Fu % F wagel T A4
o olere gHe Fsta LAY FEF A9 M B Fel
d ol Fabe] mE FEEde s Hael wast AAAYY) droz AR WA
Z7he ol wAY AvE FEY £49 A0 HE Aow A Ak ALAFe] }E
47 A ol Egdeolme} dwe FHe wrle] wdsl AAHT A4 ko] Aste]
2} oFF FUbelQTh Hgk AeAE 59 F aEla A2AY 169 §F HlwE B u, FBC-6CA

50%+wrapping A 2|7} o2 EE ATl vl& 71 AA S JA K (Table. 57} 6).

¢l oA EdHstol =

rr

=

Aol FH5
A

Lo

lo kﬂ
32
N

k
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Table. 2 A& ZAdd W2 EAx9 A Acetaldehyde 5=

Acetaldehyde (ml/kg/hr) &A% A A 7
FEZ(HET) 5.4351 3.0104
A R 4.9547 2.2942
FBC-6CA 25% 3.0872 1.9987
FBC-6CA 50% 2.0034 0.9782
FBC-6CA 75% 2.8754 1.0014

Table. 3 A3 =7 w EZAA9 A2¥d Ethanol %

i

Ethanol (ml/kg/hr) &=A A A 7
R ET) 7.2487 4.0988
T3 Y XA 7.0014 3.9427
FBC-6CA 25% 6.5492 2.0041
FBC-6CA 50% 3.4443 1.0234
FBC-6CA 75% 3.9907 1.5984

Table. 4 FEA S A ZA wE @7 AEA A3}

HeA A%
HEA
64 20

FEHH2T) I 1
A" EAA 2 2
FBC-6CA 25% 2 2
FBC-6CA 50% 4 4
FBC-6CA 75% 3 3

* represents the grade of market quality as follows; l=very poor, 2=poor,

3=moderate, 4=good, 5=very good.

_37_



Table 5. ZYX ¢ AFZA wE =7 olAELHSlel= A3zt

Az 24 (D) A=A (LD 5)
EAH

24 44 6 34 64 9¢ 15¢

FEF(HZT) 0.0315 0.0380 0.0912  0.0200 0.0280 0.0536 0.1909
Al A - - - 0.0305 0.0325 0.0382 0.0401
THE EAA 0.0452 0.0457 0.0601 0.0214 0.0223 0.0301 0.0381
FBC-6CA 50% 0.0385 0.0475 0.0628 0.0120 0.0128 0.0130 0.0134
FBC-6CA 50%

i 0.0197 0.0203 0.0265 0.0068 0.0075 0.0098 0.0101
+wrapping

Table 6. LR A| o} Aol wp @7 oles 3 W3l

Az ARG (L) A=A g (A )

EAY
24 44 6 3¢ 6 9¢ 154

TR =) 0.0410 0.0620 0.0815 0.0310 0.0391 0.0587 0.2001
Al 24 - - - 0.0285 0.0415 0.0379 0.0487
F3Y XA 0.0375 0.0481 0.0714 0.0187 0.0324 0.0424 0.0497
FBC-6CA 50% 0.0485 0.0495 0.0521 0.0117 0.0121 0.0120 0.0133
FBC-6CA 50%

] 0.0297 0.0301 0.0364 0.0058 0.0067 0.0085 0.0091
+ wrapping

1IAPA=(04/05)9 7154 Za EA| o o &
A3 99 % FBC-6CA 50%°lA 7Hd A FAEHANS™ T th52 5 FBC-6CA 75% A2 At
= A

2APAE('05/°06) Aol A =7 “wHTe] A F o
A% 3d Ao AEdS ARl FBC-6CA 50% # ¢
50% + wrapping A glA 71 Fz kA UEMSE e A

o7k WAEAL FBC-6CA 50% AgolA 7 B2 Fd&e B 423 29 0°C A=

Aol = A 109 F A2l 2+ Zol7h FslshA yErs
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X e
e
160
160
165
155
150
150
< 145
= - 145
S 40 + £
H 8 140 %
W 135 T LH -
—X— control ® 135 / —X—control
18.0 e | ox
125 ® ——2a 180 = g
. s 125 & e
12.0 : . . !
0 1 2 3 4 120
storage time(weeks) 0 2 ¢ 5 . 8 10 2 "
storage time(weeks)
Fig. 1. Changes in soluble solid content of Fig. 2. Changes in soluble solid content of
"Hongro’ apples during storage at room 'Hongro' apples during storage at low
temperature. temperature.

bt B2 FEE Y ZHEFATE A F A2AF Ade 27] 125°Bx 9" el A
A71ZE 4FA S7FRE 142°Bx 2 <R3 by, FEAT R AT

AT o= 2 A
o7} gilth ek AAH 14FF o= FEATF7F 13.9°Bx 8 Hste] XX F= 14.7°Bx

= Z7bEo] vy,

se

130

120
— 110 2
= Z
@ 100 = " = §
2 E 90

90 =
E = x—szm
= —X—control 80 T TES

80 A— S| —A— 2X|

——2a 70 | s
70 2 —o— Z&E
60
60 0 2 4 6 8 10 12 14
0 1 2 3 4 .
. storage time(weeks)
storage time(weeks)
Fig. 3. Changes in firmness of 'Hongro’ Fig. 4. Changes in firmness of 'Hongro’ apples
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during storage at room temperature.
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A3 A 71 2w 2] At gt digk Vs 8rF 3 2k 24
L. g 2 4H

}oAs BG AF - 4EA ASHE £FA9 2

2oTe S gek N §% Y F ol st TRAEIA % £ e R 2
2A A& 4%8}1 g8 S sl AW 57t R AGE mAsgon, muHY B4 F
154 2 Y5 setstar,

Mg VA Ze TAA Ax TS 9 2y BAS 98 20059 129 %€ 2006 2€
HA = ista 3H3 s AP AA FEEg e, FAAMEE Lilium oriental hybrid ‘‘Le
Reve” & AMg3tsich A3k Al o] ToE7t S HAY ot HojHe WE Ve
o7 3t d3 NgE o = o] FAZ YxTE o] 25%,
50%, 75%°] Z< A7t ¥ g ol 47 23 F vt ¥ o]F 5T #® 20T 9 A
of 7Z}7F A7k th 48A13F Fell Aol = S wWx|Ely] flste] B FOoRYH 7
£ A dasisich dg 9§ Zz
F EAE Fo7] Y gF

o
H YR tube SIFES FSIAT BAMRES JHSA] ZF A
=3ty =(Table 1), A4 T

AF) : (FD Az A x 100) / Az Aske] 7

FREFUML/day) | G B F - GY B I

AohrgAds(day) | 8% AF F FRECl Be AIPY =AY 58AAAY A5S
A4

Table 1. Senescence degree of cut Lilium oriental hybrid ‘“Le Reve”

Senescence of

Degree
Flower Leaf
Normal, intensely colored
1 Normal
flower
2 Chlorosis of lip tip Chlorosis of leaf tip
3 Chlorosis of lip tip 1/3 Chlorosis of leaf 1/3
4 Chlorosis of lip tip 1/2 Chlorosis of leaf 1/2
5 Fully chlorosis Fully chlorosis




Fig. 1. Flowering degree of cut Lilium

1 : Half or less of white color, 2 : Whole of white color,

3 : Begin to open, 4 : Half open, 5 : Fully open

o 7l ERA Vleol H&d d3 #3e daey # F4 3}

|3 A3t wWgte) Aste 2 Fd 3y #4898 20061 79 H-E
20063 12€71A] ©=tfga 3b3 st A Ao FstH o FAARE Lilium oriental hybrid
“Le Reve” & Ab&stth Azt Al7]= ofdiZFe] Bzt sAs " offk Hoids
W& 7lEoR sk 43 WS Bed FoRRE Shem HolR Addle ¥AE HERTE

sto] Zhp 9 gt AE7F | EFA O A4z £ & vba IS o] 5T % 20T A%
el ZbzE At ohs 48A17F Fol Aol Ed wHRlE WA etr] Sty wod voERYH =
7] & A Adetdt A3 W e g JHAA 10mLe] F/FFT7F 94 test tubel i A F
e EAS Fol7] f8 gFvE SUE tube SIFES AT 2AMS RS AsiA] ZF Al
M E=(Fig. 1), £ 2 49 w3dE(Table 1), AT, TE5T%, T HAdTE ZA8HA
w3k gy 925 23 s 2FAAY &3 XS 98l Lilium oriental hybrid ‘Yellow
Win' & A AEZ ALE3te]  “Le Reve” 9F 2 W T sk A Tk
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Fig. 2. Storage and distribution process of postharvest.
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Fig. 5. Box packing process.
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2) AspgAH(EH;A ks

, B, AR ZdA AR AZkEo] gdstAl s s A vh(Fig. 8, Table

Fig. 8. Cut lily box.

Table 2. Packing standard of export cut flowers.

BT, X ZEAF u A

(FxZ X3, mm) (kg)

LI 1000x300%200+20 50~100 9~13
1000%300%200+20

A v 50~100 7~12
800x300%150+20
) 1000%300%200+20

S 100~ 200 7~12
800x300%150+20

s ol A % Agol wek WA Ahseht 150-200mm7t vk 3
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Table 3. Classification of inner packing material
Classification Code Material
Control
PP50(P)? punched PP 50um
PP50” PP 50um
PP30(P) punched PP 30um
PP30 PP 30um
Dry storage PE5S0(P) punched PE 50um
PE50 PE 50um
PE30(P) punched PE 30um
PE30 PE 30um
AB(P)* punched Antibio film 50um
AB Antibio film 50um
PP50(P)-0hr punched PP50gm — Ohr control at solution
PP50-0Ohr PP 50um - Ohr control at solution
PP50(P)-hr punched PP 50um - lhr control at solution
PP50-1hr PP 50um - 1hr control at solution
Moist PP50(P)-3hr punched PP 50um - 3hr control at solution
storage PP50-3hr PP 50um - 3hr control at solution
PP50(P)-6hr punched PP 50um - 6hr control at solution
PP50-6hr PP 50um - 6hr control at solution
PP50(P)-6hr punched PP 50um - 12hr control at solution
PP50-6hr PP 50um - 12hr control at solution
* PP50(P) : 50mme] & PP film, ” PP50 : 50ume] %3 PP film, © AB(P) :
TEE ATEXAED Y sEE 2000)

59 g+ film. (33 F
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Table 4. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

‘Le Reve'.
Storage temp. Function:l Flowering degree of each floret
package

(C) (%) 1st 2nd
5 0 5.00" 3.06
25 5.00 3.72

50 494 3.94

75 4.72 3.50

20 0 5.00 411
25 494 3.67

50 5.00 4.39

75 492 4.08

? Concentration of treated with Ca
v Flowering degree(1:Half or less of pink color, 2:Whole of pink color, 3:Begin to open, 4:Half open,
5:Fully open)

Table 5. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

‘Le Reve'.
Storage temp. Function:l Senescence degree of each floret
package

(C) (%) 1st 2nd
5 0 217" 1.06
25 1.56 1.00

50 2.83 2.11

75 3.50 2.28

20 0 411 2.00
25 2.61 1.33

50 2.61 1.72

75 3.00 2.67

? Concentration of treated with Ca
¥ Senescence degree(1:Normal, intensely colored flower, 2:Chlorosis of lip tip, 3:Chlorosis of lip tip 1/3,
4:chlorosis of lip tip 1/2, 5Fully chlorosis)
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Table 6. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

Le Reve'.
Storage temp. Functional package” Vase life Senescence
(C) (%) (day) degree of leaf
5 0 12 1.00"
25 15 1.00
50 12 1.67
75 12 1.1
20 0 10 1.00
25 12 1.00
50 12 1.44
75 11 2.92

? Concentration of treated with Ca
Y Senescence degree(1:Normal, intensely colored leaf, 2:Chlorosis of lip tip, 3:Chlorosis of lip tip 1/3,

4:chlorosis of lip tip 1/2, 5Fully chlorosis)
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Fig. 9. Effect of storage temperature and functional packages treated with Ca on fresh weight of cut
Lilium oriental hybrid ‘Le Reve’.
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Fig. 10. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid
Te Reve'.
Up : 5T storage, Down : 20C stroage
(left to right : Functional package Ca concentration 0, 25, 50, and 75%)
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Table 7. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

‘Le Reve.

Functional Storage temp. Flowering degree of each floret
7)

package () Ist ond 3rd
Control 5 5.0” 5.0 5.0
20 5.0 5.0 47
Calcium 5 5.0 5.0 5.0
20 5.0 5.0 5.0
Wax 5 5.0 5.0 5.0
20 5.0 5.0 5.0

? Calcium : Calcium concentration 25% , Wax : Paraffin wax 135
v Flowering degree(1:Half or less of pink color, 2:Whole of pink color, 3:Begin to open, 4-Half open,
5:Fully open)

Table 8. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

‘Le Reve.
Functional Storage temp. Senescence degree of each floret
7)

package (C) Ist ond 3rd

Control 5 5.0" 4.8 13

20 5.0 48 2.6

Calcium 5 5.0 2.8 1.0

20 5.0 48 2.2

Wax 5 49 3.2 1.0

20 5.0 48 14

? Calcium : Calcium concentration 25% , Wax : Paraffin wax 135
¥ Senescence degree(1:Normal, intensely colored flower, 2:Chlorosis of lip tip, 3:Chlorosis of lip tip 1/3,
4:chlorosis of lip tip 1/2, 5Fully chlorosis)
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Table 9. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

Te Reve'.
Functional Storage temp. Vase life Senescence
package” (C) (day) degree of leaf
Control 5 9.0 17"
20 9.0 1.8
Calcium o 10.0 1.0
20 9.3 2.2
Wax 5} 11.0 1.0
20 9.0 1.8

? Calcium : Calcium concentration 25% , Wax : Paraffin wax 135
Y Senescence degree(1:Normal, intensely colored leaf, 2:Chlorosis of lip tip, 3:Chlorosis of lip tip 1/3,
4:chlorosis of lip tip 1/2, 5:Fully chlorosis)

140
120 [RE— r
-
g
5 100
H
~
3 80 [
©
= 60 [
=
. —e—control 5
Z 40 —s®—wax 5
o calcium 5
« | control 20
20 —*%—wax 20
—e—calcium 20
0 | |

1 2 3 4 5 6 7 8 9
Days

Fig. 11. Effect of storage temperature and functional packages substance on fresh weight of

cut Lilium oriental hybrid ‘Le Reve’.
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Fig. 12. Effect of storage temperature and functional packages substance on water uptake of

cut Lilium oriental hybrid ‘Le Reve’.
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Fig. 13. Effect of storage temperature and functional packages substance on quality of cut
Lilium oriental hybrid ‘Le Reve'.
Up : 5C storage, Down : 20C storage

(left to right : Control, wax, and calcium)
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Table 10. Effect of storage temperature and functional packages on quality of cut Lilium oriental hybrid

‘Le Reve'.
Functional Storage Flowering degree of each floret Vase
) temp. life
package () Ist 2nd 3rd 4th (day)
Control 5 44" 5.0 3.8 2.0 10.6
20 5.0 5.0 5.0 4.8 10.8
Calcium 5 4.4 5.0 4.5 2.7 10.7
20 4.4 4.3 5.0 5.0 9.9
Wax 5 5.0 4.4 5.0 5.0 111
20 5.0 5.0 5.0 4.7 10.3
Calcium+ 5 5.0 3.9 3.8 2.2 10.5
Wax 20 5.0 4.4 4.4 3.0 10.6

? Calcium : Calcium concentration 25% , Wax : Paraffin wax 135
v Flowering degree(1:Half or less of yellow color, 2:Whole of yellow color, 3:Begin to open, 4:Half open,
5:Fully open)

Fig. 14. Effect of 5C storage temperature and functional packages substance on quality of cut
Lilium oriental hybrid ‘Yellow Win'.

(left to right : Control, calcium, wax, and calcium+wax)
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Fig. 15. Effect of storage temperature and functional packages substance on fresh weight of
cut Lilium oriental hybrid ‘Yellow Win’'.

Up : 5T storage temperature, Down : 20C storage temperature
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Fig. 16. Effect of storage temperature and functional packages substance on water uptake of
cut Lilium oriental hybrid ‘Yellow Win'.

Up : 5T storage temperature, Down : 20°C storage temperature

- 72 -



= O0fol 2] 7] &

T

i

LH
X0
|l
4
Hr

o

KO

al

A 4

4 Bt

2 7%

E4X Az

1
T

D A FE AL H

A -3} A =3

1.

7

Py
=

A83 7

o A
P

"

2. §5HA

<1zra

M

{

{

rvze)

H ™ X
&) N R o
~ X M
o B o =
o O ~
o o oy ol
0 g o g o B
p X w K
w e w A
w O ™ Ko O M ~
H
O o o o o o o
X Q Q Q Q Q Q
S S S S S S
S S S S S S
= — — — — —
B
X0 e A
Jo "o ~ —
< mwoel om Ly
— ~
K TN oF _WM oy B o
o [ r o S
' JJo ~ Yo T @ o do zr o "
TN %0 X = il il
~ " Wi B RO ~ E.m o) ﬂyfl X0 J.TO
T oo o reus | x X X, o Jo ¥
= |o ) " RO o XO ~
~ o K =
= o0 oo O 23! B K m o
- W < =3 Jo ~ - -
|2 LR o {a -~ AR SN
PR o= W WP DU I Rl
Xohow o X OW T T T g oo
Ko B OBE Am oo x o Joo Joomr oo Jo RN T
MR W TR NRTRRN TR
@) @) @) @) @) @)
il H B
el
~ N
- GRS

_73_



H

<27pd

J

A
~]

R

=

ol
vk 48413 A %A 2

4 Bt

3]

Y

[€)

1 7]
sko] A

O]
gl

%

el o

uH

=

A Zd TAAY A3t

=
o

2 7]

e W o £3
T o RV T
~ _ o " 03
B ° e
W = s = i
R - Jo -
° AT ;Onﬁ
T e = T
(% oy ®0 =3
H o & B o} <
H
umO OO OO OO OO
el S s £
Wi — — — —
Hr
K 3
= 14
<
oF Ho
b K B &
] To
Hr < IAI 7K
5 . .
Tl W oT o v Z
~ I %0 =0 ™
o N
B m oW [
N o %0 X
Ao Jo o Nia
Booow Mo
do T S K
al 8| iy
ks
- &

3. A=A

o
T

T

X

U
Kl
K

mo
&

T

!7-04 X
o] 25% Zrs H7F A2 FH(5T/25%) 0 A

} “Le Reve

3
H

Z

el 22 wo] A3

el

al

Zal

5C A% =

7FE At

3

3

gy oz

ox

a

sy
a

I

R A R R R

=
[

o 714

13

3

B
T

0|
BR
—~
file)

o

&

el
B

aL
oF
]

ﬂ\_-,o
i
Hin

7K

ToR

7hE Sl o
J 8=

=

o

Je] 7ol M dsk ol 7H

&

£

]
ZS|

S8k whepA AF

B

o

fron
xr

)

- 74 -



ol

0{0
ol

ol
=
N[l

il

T

o

o

KO

M 5

FaTe "oy

F7

A1 A

L7 A

A2ddTFAE 254

L
HO

el

6

K
3
o
Mo
N
|

—_—
o

i, A4

I} x

(

1A 5% 7hs

[e)
2 4

A &

=
=4,

AA BgH A

IH71e &8

7},

3 A2 AZAY S

1L % ¥

=

U AREe] &8 73

a3 (h

o #31

%

_75_



H 6% &oeEs

A, 1904, FAAFY FAES AL ADA FAA AR 71 ol gl wF AT WAt A
AFS} 9] =

Abeles, F.B.,, PW. Morgan, and M.E. Saltveit. Jr. 1992. Ethylene in plant biology. Ch. 2.
Academic Press. New York.

B84 2003, dolAEe] FA A 22 2003 A ALd A AEA R p70-94.

Hwang, W.J.,, G.J. Kwon, Lee, H.S. Park, and N.H. Kim. 2002. Anatomical characteristics of

charcoals carbonized in a Korean traditional kiln. J. Kor. Soc. Hort. Sci. 21:49-55.

AHE, gV, AFH, o)Al 2003 £& o]&d EviE AT odd FI 3 Ao wisgh
Aol 3712 21(2):153-156.

S, &, b A, o] A% 2003, Zwe]l A A Azl v Ala FAe) A
FAe v A= g5k S ghs]A] 44(3):349-352.

Bye oze HES AAIL. 2000. F AAE Az AN EIF AGF w] AT e
Zeseet T4 nAE g taddsts 2] 41(1):61-64.

THE, AFS. 1999 =H4AERE FE29 ZESFE Aol o AFF AR B AE
Al 9 o dalghake] Wl dhated o s3] A 40(20):217-220.

Oh, S.Y., S.S. Shin, C.C. Kim, and Y.J.Lim. 1996. Effect of packaging films and freshness
keeping agents on fruit quality of 'Yumyung' peaches during MA storage. ]J. Kor. Soc. Hort.
Sci. 37:781-786.

Osajima, Y., K. Wada, and H. Ito. 1987. Effects of ethylene-acetaldehyde removing agent and
seal-packaging with plastic films on the keeping quality of mume(Prunus mume Sibe. et
Zuce.) and kabosu(Citrus sphaerocarpa hort. ex Tanaka) fruits. J. Japan. Soc. Hort. Sci.
55:524-530.

uled 9 e Rk 1999, Ul dslFe & ¥ X AEZAL Korean J. Postharvest Sci. Technol.
6(4):402-405.

Park, Y.M. and H.T. Ha. 2001. Gas absorption potential of oak charcoal and modeling for
practical application. Kor. J. Hort. Sci. Technol. 19:174-178.

Park, Y.M. and S.K. Lee. 1992. Effects of an ethylene scrubber on storability and incidence of
low-oxygen injury of 'Fuji’ apples during CA storage and efficiency of several ethylene

scrubbers. J. Kor. Soc. Hort. Sci. 33:44-47.

Aek7], A7 20030 214171 &gl AlzE Fetrle. 2003 M EmAlddrled A XA
p.50-68.

AT o] 1996. MA Aol A oEdll A A} odakrt~ 2 ey, J. Kor. Soc. Hort. Sci.
37(2):345-348.

SAE, oleTF, 1FE. 19%. = AGAC A&
36(2):224-230.

Ceci, LN, and O.A. Curzio., 1992. Effects of irradiation and storage on the gamma-glutamyl

F 2 AgwRe 9% aaA

o

_76_



transpeptidase activity of garlic bulbs cv 'Red’. J. Sci. Food. Agric. 59: 505-510.

Choi, S.T.,, B.S. Lim, I.G. Mok, C.S. Lee, and K.S. Chang. 2000. Studies on the prevention of
greening in crushed garlic from bulbs stored in low temperature. Koera. J. Postharvest Sci.
Technol. 7:245-248.

Choi, S.T., K.S. Chang. B.S. Lim, and C.S. Lee. 1998. Effct of storage and marketing condition
on biochemical property changes of garlic (allium sativum L.). Koera. J. Postharvest Sci.
Technol. 5:111-117.

Cameron, A.C., Talasila, P.C., and Joles, D.W., 1995. Predicting film permeability needs for
modified atmosphere packaging of lightly processed fruits and vegetables. Hortscience.
30(1):25-34.

Heimadal, H., Kuhn, B.F., Poll, L. and Larsen, L.M., 1995. Biochemical changes and sensory
quality of shredded and MA-packaged iceberg lettuce. J. of Food Science 60(6):1265-1276.

Jacxsens, L., Devlieghere F. and Debevere J., 1999. Validation of a systematic approach to
design equilibrium modified atmosphere packages for fresh—cut produce. 32(7):425-443.

Nunes M. C. and Emond, J.P., 1998, Chlorinated water treatments affects postharvest quality
of green bell peppers. Journal of Food Quality 22:353-361.

Pirovani, M. E., Guemes, D. R., Piagentini A. M. and Pentima J. H. D., 1997. Storage quality
of minimally processed cabbage packaged in plastic films. J. of Food Quality, 20:381-389.
Harker, F.R., 1997. Texture of parenchymatous plant tissue: a comparison between tensile and
other instrumental and sensory measurements of tissue strength and juiciness. Postharvest

Biol. Technol. 11, 63-72.

Harker, F.R., Hallett, I.C. 1992. Physiological changes associated with development of mealiness
of apple fruit during cool storage. HortScience 27, 1291-1294.

Harker, F.R., Maindonald, J., Murray, S.H., Gunson, F.A., Hallett, 1.C., Walker, S.B., 2002.
Sensory interpretation of instrumental measurements 1: Texture of apple fruit. Postharvest
Biol. Technol.. 24, 225-239.

Hatfield, S.G.S., Knee, M., 1988. Effects of water loss on apples in storage. International J. of
Food Sci. Technol. 23, 575-583.

Kader, A.A., 1986. Biochemical and physiological basis for effects of controlled and modified
atmospheres on fruit and vegetables. Food Technol. 40, 99-104.

Abbott, J.A., 1999. Quality measurement of fruit and vegetable. Postharvest Biol. Technol. 15,

207-225.

Volz, R.K., Biasi, W.V., Grant, J.A., Mitcham, E.J, 1997. Prediction of controlled
atmosphere-induced flesh browning in ‘Fuji’ apple. Postharvest Biol. Technol. 13, 97-107.

Tian M.S., Hewett. EW and Lill, RE. 1994. Effects of inhibitors on the carbon
dioxide—stimulation of ethylene-forming enzyme activity in fruit of Japanse pear and apple.

Postharvest Biol. Technol. 4: 13-21

- 77 -



Chavez-Franco, S.H., A.A. Kader. 1993. Effects of CO2 on ethylene biosynthese and 'Bartlett’
pear. Postharvest Biol. Technol. 3:183-190

AR, FHEG. 1996, 1FE gabrte @4stol A AoEe] S5E847 el gl Hee
Lo} e w o) Pk FEVHE. 65(2):403-408.

Gorny, J.R., A.A. Kader. 1996. Controlled atmosphere suppression of ACC synthase and ACC
oxidase in ’'Golden Delicious’ apples during long-term cold storage. J.Amer.Soc.Hort.Sci.
121(4):751-755.

Poneleit, LS, DR. Dilley. 1993. Carbon dioxide activation of

1-aminocyclopropane—1-carboxylate oxidase in  ethylene  biosynthesis. Postharvest

Biol. Technol. 3:191-199.

_78_



	농산물의 유통기간 증대를 위한 기능성 칼슘 포장지개발 및 실용화 기술
	요 약 문
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발의 목적 및 필요성

	제
2 장 국내․외 관련기술의 현황
	제 1 절 국내 기술현황
	제 2 절 국외 기술현황

	제 3 장 연구개발수행 내용 및 결과
	제 1 절 원예작물에 사용되는 포장지 실태조사 및 기능성 평가
	1. 농산물의 포장재 실태조사 및 개선
	2. 기능성 칼슘 포장지 제조를 위한 코팅제 선발
	3. 선발된 FBC-6CA 코팅제를 이용한 칼슘 포장지 대량생산 조건 구명
	4. 방사성 동위 원소를 이용한 과실로의 칼슘 침투

	제 2 절 천연물질을 이용한 기능성 칼슘 포장지 및 실용화 기술 개발
	1. 기능성 칼슘 포장지의 딸기에 대한 기능성 평가 및 효과 분석
	2. 기능성 칼슘 포장지의 사과에 대한 품질, 기능성 평가 및 효과 분석

	제 3 절 기능성 칼슘 포장지의 절화 백합에 대한 기능성 평가 및 효과 분석
	1. 재료 및 방법
	2. 결과 및 고찰


	제 4 장 목표달성도 및 관련분야에의 기여도
	제 5 장 연구개발결과의 활용계획
	제 1 절 추가연구의 필요성
	제 2 절 연구개발 활용계획

	제 6 장 참고문헌



