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Abstract

The release rate of total flavonoids from the gelatin-based edible film incorporated with propolis was mea-
sured. The quality of starch gel and DHA packed with propolis-incorporated gelatin film was studied during
storage to investigate its application as a functional food packing material. The release rate of flavonoid was
a little higher at 25°C than at 0 and 10°C. When propolis-incorporated gelatin film was used as a packaging
material for the gel products, total flavonoid retention was 57~62% until 5 weeks, and product quality was
stable by prevention of moisture loss and maintenance of gel hardness. The peroxide value of DHA
increased suddenly to 50 meq/kg after 20 days storage and then, increased continuously until 90 days stor-
age when neat gelatin film was used as a control. However, the peroxide value decreased as the addition
of propolis extract increased from 0.28 to 0.84% and was generally 30~70 meq/kg after 90 days storage
when propolis-incorporated gelatin was used. Propolis-incorporated gelatin film appears to be applicable as
a good packaging material for gel products to maintain product quality during distribution period.
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Fig. 1. Release rate of total flavonoids from gelatin based

edible films depend on the amount of propolis extract
(PE) during storage at 0°C.
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Fig. 2. Release rate of total flavonoids from gelatin based
edible films as a function of storage day at 10°C. A; PE
0.35%, B; PE 0.70%, C; PE 1.05%.
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Fig. 3. Release rate of total flavonoids from gelatin based
edible films as a function of storage day at 25°C. A; PE
0.35%, B; PE 0.70%, C; PE 1.05%
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Table 1. Release rate constant and half life of total
flavonoids from gelatin based edible films depend on the
relative humidity and the amount of propolis extract (PE)

Storage PE (%)
temp(°’C)  0.35 0.70 1.05
s 0 0.446 0.479 0.450
R 10 0.519 0473 0.468
(zero order)
25 0.470 0.506 0.534
) 0 0.546 0.506 0.456
(ﬁrstRorder) 10 0.691 0.485 0473
25 0.528 0.529 0.554
0 -0.165  -0.044  -0.023
Slope 10 -0.168  -0.030  -0.020
25 -0.089  -0.029 -0.021
. 0 0.165 0.044 0.023
First order
constant 10 0.168 0.030 0.020
25 0.089 0.029 0.021
0 4197  15.604 29.8394
Half life (day) 10 4119 22873 34912
25 77783 24070 33.256
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Fig. 4. Release of total flavonoid from the starch gel food
during storage depend on the storage temperature and
propolis addition. A; PE 035%, B; PE 0.70%, C; PE
1.05%
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Fig. 7. Effect of propolis extract on the stability of DHA
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C; PE 0.84%

w#ale] 20 meg/kg ©15ke] FAEEIIE SR 5K
Aot weby ZEEAE DHA IH

ok

f AR ZAgEEe] 54 117

POV (meg/kg)

[ 30 60 9%
Storage period (day)

Fig. 8 Stability of DHA which encapsulated in gelatin/
propolis based edible film. CON; Control, A; PE 0.28%,
B; PE 0.56%, C; PE 0.84%

& vhlz Aol edible filme2A 28 o) 71%
2 A 4 At
DHAZ} 300 mg $Hre A&7 %oﬂ 9047+ A%
%_7\1 o]-;g]}\—]_g_ j,}A].Q_E7 4
A% AFHE Fig. 8 JeERAATH 141 =T
SHr AANE S 20do] AIshar FEE
7}7F 50 meq/kgSE FESHA 577 AlFSHHA
AZ717E 904 7HA AEFH R FrbEe AEE
VERAAEE. s, ZREe]20] HIlRke] 0.28, 0.56
9 0.84%%1 BEo A5 HUV veste] it
ST AaEe] 90 AR F ANbHo = 30~70
megkge] HHE Hole AHE At wepr] =
222 gf Age BFAE o|gste] ksl
N7 A e AREZSRAAE 53 e A4
BEo ASAE 8 ZRZas &4 Az
o = 14]_4 g e )ﬂ;d-g]u‘ 3

NEANFN nEA F2 4 kA &
HE 93 ZAVEEA 77 doka s

o OF
Al
N NE TAANEA ZRZg|re] He

H7kel) Shetel e B Aekd
S éﬁam o= 43

N
Amﬂgl_rl

o o o



118 AR2EFE A 119 A 235 (20074 59)

g

Z2ZE2 035 070 2 1.05% IFHE ZE2E
é ?év‘?r A dE9 AEF FEHE 0=
S-S Ay B Ay AALT (°CeF 10°CoA =
5~10, 40~60 2 60~70% J=E ESon}, 25°C
e 0°C 10°C Hups WEHETT o 71
At} olf g Aze A= Zolddl uhEhA
JEoAM e Fnxols B9 oF ¥ &
7} 57]_5} 7:134_; )Hug‘g_];]_‘ 4_3_&;4/\ 8]-0 ;qla].
H EES AAEY AR &84T A 5+ A
= VWVM FZUHE o)=Y HEEE 57-62%

AC)

N

HES B3 BA6) SR B4 @ ARE &
A3 0e ¥ BRAE AR Al G
v O

AAE %5 ]Lz FARAE
o] olo
=

S

7111\‘/] X—T_Q_/\Tﬁq QJ,} EH _7_94
stiA FEETE 50 meq/kg_j F&37) =
7] AReEA AR717E 908 7] AEH R
57}?4—E AL Yeliloy, 22 Eese Aot

o] 028, 0.56 2 0.84%%1 BE9 ZA% H7hEl
1 #lato] ASHET} HAEe 90d A F A
WO 2 30~70 megkgd] WHE BATH whEbA
Z2E2 T AdE EAE o83 T
FR2E D ASAE 9T 7S AFE F4A
2A4 A Aew Alrdr.

2 o
p
N oo 2 M ogd o
S ﬂnmw

N
—_

HAfel 2

B AFe FERA S 199920019 % F
FEAALNLAA FAD7 N EAFD)S] A 4E
Hlo] oJste] gt Aafe] dffoln 7AYo
=gy

m
e

k!

AOAC. Method of Analysis for Nutrition Labelling. 1st. Ed.
1993. AOAC International, Arlington, VA, USA. 139-140
Bonomi, A., F Marletto and M. Bianchi. 1976. Use of

propolis in the food of laying hens. Revista di Avicultura
45: 43-55
Chernyak, N.F. 1973. On synergistic effect of propolis and

some anti-bacterial drugs. Antibiotiki 18: 259-261

Dimov, V., N. Ivanovska, V. Bankova and S. Popov. 1992.
Immunomodulatory action of propolis: IV. Prophylactic
activity against Gram-negative infections and adjuvant
effect of the water-soluble derivative. Vaccine 12: 1-7

Donadieu, Y. 1979. La propolis. pp. 36-39. Edition Malonie,
Paris

Grange, J.M. and R. Davey. 1990. Antibacterial properties
of propolis (bee glue). J. Roy. Soc. Medicine 83: 159-160

Katsuhiro H., K. Sadaaki, I. Noriko, O. Nobuko and Y.
Kunio. 1999. Isolation of antioxidative compounds from
Brazilian propolis: 3,4-Dihydroxy-5-prenylcinnamic acid,
a novel potent antioxidant. Chem. Pharm. Bull. 47: 1521-
1524

Krell, R. 1996. Value-added products from beekeeping. pp.
161-166. FAO, Rome, Italy

Kim, CT., S.J. Lee, J.K. Hwang, C.J. Kim and B.H. Ahn.
1997. Effect of propolis addition on the shelf-life and
staling of white bread. Korean J. Food Sci. Technol. 29:
982-986

Kim, C.T., CJKim, YJ. Cho, AJ. Choi and W.S. Shin,
2002. Characteristics of propolis extracts from ethanol
extraction. Korean J. Food Sci. Technol. 34(6): 941-946

Lejeune, B., A. Pourrat and H. Dehmouche. 1988. Propolis
utilization en democosmetologie. Parfums, Cosmetique,
Aromes 82: 73-77

Mizuno, M. 1989a. Propolis-or its extract-containing resin
compositions. Japanese Patent JP 01 245 058 [89 245
058]

Mizuno, M. 1989b. Food packaging materials containing
propolis as a preservative. Japanese Patent JP 01 243 974

© [89 243 974]

Rubio, O.C., A.C. Cuella, N. Rojas, H.V. Castro, L. Ras-
trelli and R. Aquino. 1999. A polyisoprenylated ben-
zophenone from Cuban propolis. J. Nat. Prod. 62: 1013-
1015

Rodriguez, E.G, B. Abellan, M.T.O. Villanueva. 1999. Mac-
roelements in dietetic products containing propolis. Food
Chem. 66: 15-19

Scheller, S., T. Wilczok, S. Imielski, W. Krol, J. Gabrys and
J. Shani. 1990. Free radical scavenging by ethanol extract
of propolis. Int. J. Radiation Biol. 57: 461-465

Tomoki, T., I. Noboru, O. Tsunetaka, A. Shigeyuki, L
Masao and K. Masashi. 1996. Isolation and identification
of compounds from Brazilian propolis which enhance
macrophage spreading and mobility. Biol. Pharm. Bull.
19: 966-970



