J. Korean Soc. Food Sci. Nutr. 3HE4] Eof of a3 %)
27(6), 1086 ~1093(1998)

Grapefruit Seed Extract?}l Ascorbic Acid? =& X z|7}
SL=E ol o|MEn H& EZ0f O|xl= gk

Effect of Grapefruit Seed Extract and Ascorbic Acid on the Spoilage
Microorganisms and Keeping Quality of Soybean Sprouts

Woo-Po Park', Sung-Hwan Cho* and Dong-Sun Lee**

Dept. of Food and Nutrition, Masan College, Masan 630-729, Korea
*Dept. of Food Science and Technology, Gyeongsang National University, Chinju 660-701, Korea
**Dept. of Food Engineering, Kyungnam University, Masan 631-701, Korea

Abstract

The antimicrobial effect of mixed solutions of grapefruit seed extract(250ppm) and ascorbic acid(1%)
on the spoilage microorganisms such as Staphylococcus epidermis, Escherichia coli, Pseudomonas
syringae, Candida albicans and Corynebacterium xerosis isolated from the spoiled soybean sprouts
were investigated. Cell wall and membrane were partially destroyed and the contents of the destroyed
cell were exuded after treatment. Packages with 30#m cast polypropylene(CPP), 16um polyolefin(RD
106) and 10um high density polyethylene(HDPE) were applied for soybean sprouts dipped in mixed
solutions respectively. Oxygen and carbon dioxide concentration inside packages were dependent
on the kind of films during storage at 5°C. The antimicrobial activity of mixed solutions was maintained
for 5 days at CPP package. Package with HDPE showed a severe browning than the others after 5 days.
Ascorbic acid content of mixed solution treatment was higher than that of control for each package.
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Fig. 1. Transmission electron micrographs of Staphylococcus epidermis, Pseudomonas syringae, Candida albicans,

and Corynebacterium xerosis from top to bottom.

A: Control(no treatment), B: Treated with 1% ascorbic acid in 250ppm grapefruit seed extract(magpnification: X 25,000)

toluenes SF=3HE ¥ #FAdo] #l= it} Chloro-
form& 71elA AZRE SAAA A2 Fhel 131~
177% A= AL 2dl 2 gots] v dFEFL
o] chloroformXE.c} 9] A &2} A & v] EAFA] 7],
A E 1t shgzo] A 8HA Lol b= tolueneA 2] 78] 97~
107%l F-gah= Az 75dart 2499 Aoz
oflaket 4= gledct. o] Azb= AL v 7 A3 A 7 (Fig.
19} & ol x| 5lg o0}, o) 9} e FaFtg-0 2 QI
g Edade Aelshd vl AE AEe] AFo] £
Hog JgAE A2 @

Bt W ZHHEX| A 2| of 2t MY E EE

(e}

XA} 7|17ko) 73 hitel whel FTupE A W -2
£ 2ot FA8A A4 A2 24 R e
VE} o) Y B9 cfxfell AbATE AFE-E Q7] wsEo]
3 A7+ eh(Fig. 3). Varoquaux %(3)-2 A% 7173k

s
o

r

r
2 W ool

A F 3ol uhe} Al B A o) 22 o] ¥ 3}y AR £4
e Al Fert FolsE AL 14 Uit sle
Al g3} w] P 22 falel &7 RAolela 3¢l HDPE
P2 o7 ¥AF AP 4k Frol A7 129 Ft
o} 2 A1 g Fol vlshe] w9k A2 HDPEV} o} & 23
Aol Bl ake] Abdnol dF F ) k7] WEelzta
A} o2 A1E T A 5YS A9 s A ¥
2281 3t el e, A 5ol Ao ARS-7E
750 2Ho wheba] FFEFEN Ao} 2T
739 Aba w2 oh2A Jebgoh & CPP 24
£ A Frt Y 2T vlate] & Ak FEE Ve
1.2} RD 106 Z A4 b7 A=l thel £
A w2 dehgg) o] 02 Bol GFSES) as—
corbic acid®] #FEF-EY At FHE 24 W ¥
A FrolE & AL vAA gu AR A
t}, o4t set 49 = HDPER 43 A 372 3k
o] 7}& wgkon], CPPE 243 Al 879 3ol 7H4

PN



1090 uhe-¥ . 2AR

E-coli

Relative activity of B—Galactosidase

Pseudomonas syringae

Relatlve activity of B—Galactosidase

A 8 c

Staphylococus epidermidis

Relative activity of B-galactosidase

A B c

Fig. 2. Effects of natural antimicrobial and antibrowning
agent on the membrane perturbation of E. coli,
Pseudomonas syringae and Staphyloccocus ep—~
idermis.

The cells were treated with the reagent including
toluene(A), chloroform(B) and 250ppm of grapefruit
seed extract containing 1% ascorbic acid(C).
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Fig. 3. Changes of oxygen(A) and carbon dioxide(B)

concentrations in the soybean sprouts treated
with GFSE and ascorbic acid and packaged
with films during storage at 5°C.
—O—: CPP(control), —@— CPP(250ppm GFSE and
1% ascorbic acid), —{J—: RD 106(control), ——: RD
106(250ppm GFSE and 1% ascorbic acid), —A— HDPE
(250ppm GFSE and 1% ascorbic acid)
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Table 1. Total aerobic count of the soybean sprouts treated with grapefruit seed extract and ascorbic acid and
packaged with plastic films during storage at 5°C

Storage time(days)

Film” Treatment
0 2 5 8 12
Control 7.78+0.157 7.44%£0.12 754%0.39 8.05+0.04 855+0.29
CPP 250ppm GFSE+ 762+022 7.25+0.19 752+0.14 8.40+0.19 8.65+0.13
1% ascorbic acid
Control 7.78+0.15 757+0.24 7.97+0.12 7.96+0.26 855+0.37
RD 106 250ppm GFSE+ 7.62+0.22 7.43%+0.11 8.00£0.15 8.13%£0.07 8.94+0.02
1% ascorbic acid
HDPE 250ppm GFSE + 7.62+0.22 7.25%10.02 7.89%+0.13 8.44+0.12 9.03x0.34

1% ascorbic acid

DCPP: 30um cast polypropylene; RD 106: 16um polyolefin; HDPE: 10um high density polyethylene

PValues are means=S.D.(n=3).
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Table 2. Changes in lightness(L value) of the soybean sprouts treated with grapefruit seed extract and ascorbic
acid and packaged with plastic films during storage at 5°C

Storage time(days)

Film" Treatment
0 2 5 8 12
Control 67.0+0.7% 677%x1.1 68.2+0.4 689*1.1 686+1.0
CPP GFSE 250 ppm- 67.51+0.6 686+0.6 68.4%0.2 686*1.1 68.9+0.7
ascorbic acid 1%
Control 67.0%0.7 664%1.1 673104 68.4+0.8 66.0+0.5
RD 106 GFSE 250 ppm- 67.5%0.6 67206 686+1.2 674109 66.31+0.8
ascorbic acid 196
HDPE GFSE 250 ppm- 67.5+0.6 66.3£0.7 66.7£1.2 644117 62.8%1.6

ascorbic acid 1%

YCPP: 30um cast polypropylene; RD 106: 16um polyolefin; HDPE: 10um high density polyethylene

PValues are meanstS.D.(n=3).
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Table 3. Ascorbic acid content of the soybean sprouts treated with grapefruit seed extract and ascorbic acid and

packaged with plastic films during storage at 5°C

(Unit: mg/100g)

Storage time(days)

Film" Treatment
0 2 5 8 12
Control 2.3+0.07 24%00 3.0+04 2610.4 1.7£02
CPP GFSE 250 ppm-— 50%03 65103 102+0.3 9.8+0.8 831+0.9
ascorbic acid 1%
Control 2.3%0.0 25%04 25+0.3 25x0.2 1.6+0.3
RD 106 GFSE 250 ppm- 50%03 6.3%09 10.3£0.7 92%1.2 8203
ascorbic acid 1%
HDPE GFSE 250 ppm- 50+03 6.3%£04 94*1.1 66%04 64%12

ascorbic acid 1%

DCPP: 30um cast polypropylene; RD 106: 16um polyolefin; HDPE: 10um high density polyethylene

Values are means*S.D.(n=3).
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