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Table 1. Gas chromatographic conditions for the analysis of Oz and CO: gases

Items Conditions
G.C. HP 5890A
Column Alltech CTR I columnHe
Carrier gas flow rate 30 mL/min
Reference gas flow rate He 30 ml/min
He 40 ml/min
Detector
TCD
Oven Temp. -
Injection T 40e
njection Temp. -

Detector Temp.
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Table 2. The extraction yields of medicinal herbs as dry weight basis.
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Name of medicinal herb Scientific name Extraction yields(%)
HhGE Prunella vulgaris L. 138
ST Paeonia lactiflora Pall, 98
® O Scutellariae radix 29.2
=T Angelica dahurica(Fisch, ex Hoffm.) Bebth, et Sav. 172
Y N ] Akelia trifoliata Koidz, var australis Rehd. 96
H Glycyrrhiza uralensis Fisch, 109
HoOBE Anemarrhenae apphodeloides 132
&+ Cyperus rotundus L. 70
% H Lithospermum erythrorhizon Sieb. et Zucc, 376
PB Cassia tora L. 27
=PI Brassica alba 123
T3 fE - Citrus paradisi 168
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Table 3. Chemical components and physical properties of Scutellariae radix extractand grapefruit seed

extract.

Chemical components

Dry weight basis(% )

Scutellariae radix extract grapefruit seed extract

Ash 3.7 6.2
Total sugar 214 176
Fat 73 52
Total nitrogen 154 75

Physical properties

Scutellariae radix extract grapefruit seed extract

Color Brown Yellowish brown
pH at 25C 55 32
(aqueous soln,)

Flash point(C) 195 202

Table 4. Medicinal herbs selected for the extraction of antibacterial substances.

Name of Antibacterial effect
medicinal herb Scientific
A B C D

EAGE Prunella vulgaris L. o o o o
UNSE S Paeonia lactiflora Pall o) o A A
® O Scutellariae radix o] o) o) o
=T Angelica dahurica(Fisch. ex Hoffm.) Bebth. et Sav. X X X X
Y N Akelia trifoliata Koidz, var australis Rehd. o) o] o) o)
H O Glycyrrhiza uralensis Fisch, X o AN A
R Anemarrhenae apphodeloides A A X X
- Cyperus rotundus L. X X X X
%, K Lithospermum erythrorhizon Sieb. et Zucc. X X X X
i Cassia tora L. e X X X
Hirf Brassica alba X X A A
T T Citrus paradisi o o) o) o)
O : very strong effective A effective X not effective

A Bacillus cereus
C : Corynebacyerium xerosis

D : Fusarium sp.

B ! Pseudomonas syringae
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Inhibitory effect of Scutellariae radix extract on the growth of microorganisms.
B : Pseudomonas syringae

D : Candida albicans

Fig. 1.
A : Bacillus cereus
C : Corynebacterium xerosis

a : 0 ppm(Control) b : 250 ppm ¢ : 500 ppm d : 1,000 ppm
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2} MHES] 04 MSHH S hel 4% ASAN FEIHS 47} Fig 3 2 Fig
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Q1 Bacillus cereus 2 Pseudomonas

Fig. 2. Inhibitory effect of Grapefruit seed extract on the growth of microorganisms.
A : Bacillus cereus

B : Pseudomonas syringae
C : Corynebacterium xerosis D : Candida albicans
a : 0 ppm(Control) b : 100 ppm, ¢ : 250 ppm, d : 500 ppm
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Fig. 3. Microbial growth curve in the medium containing Scutellariae radix extract.

A : Bacillus cereus

4 : Control m : 250 ppm

B : Pseudomonas syringae
A : 500 ppm

X 11,000 ppm * 1 2,500ppm
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Fig. 4. Microbial growth curve in the medium containing grapefruit seed extract.
A : Corynebacterium xerosis B : Candida albicans
4 : Control = 100 ppm A 250 ppm X 1500 ppm
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Fig. 5. Thermal stability(A) and pH stability(B)of Scutellariae radix extract for the growth inhibition of
Bacillus cereus.

(A) a : 40°C
(B) a:pH 4

b : 60C
b:pH®6

c:80C
c:pH7

d : 100C
d:pH 8

e .
e .

120C
pH 10

f:180°C

Fig. 6. Thermal stability(A) and pH stability(B) of Grapefruit
Bacillus cereus.
(A) a : 40°C
B)a:pH4 b:pHE

seed

b:60C c:80C

c:pH7

d : 100°C
d:pHS8

e:
e:

extract for the growth inhibition of

120°C
pH 10

f:180°C



98 - KILGwE (H77 1999)

s

L ZAEFFY HaAH w5

B e A FolA 22l - FHHAY detHoR
LS |25 W3 FFFEE % GFSEY F
AANEEE SH T A= Table 59 2t

=Y
ox,
ol

>

2. A u] g oA Al vlXE MHE
o A &3}

GFSES} 825259 H7hlA gl rldEA £
o] Ago| AA At APAAE EUE, A
Zo i FFage wag FotRiz HH7HA
2 BAd vAE GFE ZAIATH Table 694
BE uep o], ulAE AUAUAL BHEELT
glucose-6-phosphate dehydrogenase®] 432 GFSE%}
FFF229 ol Ay 7z o] AL
o] A5, succinate dehydrogenase® A4l
GFSES} #3335 H7t79) 2% 47 e &
2840 JAHAoY FI4L AT malate
dehydrogenase A8 % GFSES &FFFE #H7t

o A%, 747} 80%9) 85%E Yeh, Huju &
YA AAYALe v]X = GFSES 335559 &
284 JAEHE A48 F AT ok,
hexokinase LA 849 7%, GFSE® 3FFEE9]
A7MNE T Z27ol vlste Zhz 65%F 2% %
Yeht, 5318 2249 JAaHAE & & YUt
o] A3} GFSES FFFEEL I¥ oduA A4
thAte] E28A0] FFE HAE AR YEY,
GFSE%} 3353250 AXUZE HAF5 Y membrane
of EAsle T4 4& JAE=

F ATk

AoE +48

3. A Z%7)%el A= MHES] 93

GFSES} 3FFEES AlZd Asgle o, AX
oo JFE FEIHE Yolr7] 95t GFSESH %
F5E29 ZEAsNA FAIFFT Staphylococcus
epidermis®] PB-galactosidase®] A& ZFA AT
Staphylococcus epidermis7} B-galactosidase®  AY 3 3=

Table 5. Minimum inhibitory concentration of Scutellariae radix extract and Grapefruit seed extract
against putrefactive and pathogenic microorganisms

Minimum inhibitory concentration

(ppm)
Microorganism
Scutellariae radix Grapefruit seed
extract extract

Gram positive bacteria

Staphylococcus aureus 250 50

Bacillus subtilis 200 25
Gram negative bacteria

Proteus vulgais 300 25

Salmonella typhi 250 50

Pseudomonas syringae 250 20
Fungi

Aspergillus niger 750 100

Penicillium citrium 500 50

Fusarium moniliforme 5,000 1,000
Yeasts

Candida albicans 250 25

Saccharomyces cerevisiae

1,000 100
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Table 6. The relative activities of Grapefruit seed extract and Scutellariae radix extract on various
metabolic enzymes concerned with microbial energy production.

Glucose-6-phosphate Succinate Malate Hexokinase
dehydrogenase dehydrogenase dehydrogenase
CONTROL 100 100 100 100
Grapefruit seed extract 87 90 80 65
Scutellariae radix extract 93 95 85 72

* Enzymatic activities were represented as percentage assuming the control as 100,

100

90

80

70

60

50

40

Relative activity of B-galactosida

20

Toluene Chloroform Hwangkum GFSE

Fig. 7. The effect of GFSE and Scutellariae radix extract on the membrane pertubation of Staphylococcus
epidermis.
The cells were treated with the reagents including toluene, chloroform, GFSE and Scutellariae
radix extract in the media containging ONPG as substrate for B-galactosidase.
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Fig. 8. Scanning electron micrographs of Pseudomonas syringae not-treated(A : Control) and treated with
GFSE(B) and Scutellariae radix extract(C). (Magnification : x 5,000 or x 10,000)
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Fig. 9. Transmission electron micrographs of Pseudomonas syringae not-treated(A: Control) and treated
with GFSE(B) and Scutellariae radix extract(C). (Magnification : x 25,000)
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Table 7. Gas permeabilities of packaging films at 5C Gas permeability

Gas permeability

Film (mg - um/m? - h - atm)
5C
Material name(Maker) Thickness( um) 02 CO:
LDPE*(Daelim, Korea) 32 3673 34220
HDPE** Clean Bag (Clean Wrap, Korea) 10 3332 28046
Polyolefin MPD 2055 (Cryovac, USA) 15 1548 11736

*

. low density polyethylene, ** : high density polyethylene
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Table 8. Antimicrobial action of test packaging films as observed by disk test

Film Material Bacill btil Clostridium Escherchia coli Staphylococcus Pseudomonas
liny Mialeiia achiis miills botulinum aureus syringae
LDPE - - - - -
LDPE

containing + % + ++ ++

1% GFSE

LDPE

containging = - + + -

1% Sorbic acid

- no reaction, + : clear zone of 10 ~20 mm, ++ :

20~50 mm,
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Fig. 10. Effect of packaging film on microbial growth of grapes stored at 5C.

{a) : Total aerobic bacteria(b) : Yeast

O : Control (LDPE film),

® : Air packaging in LDPE film containing 1% grapefruit seed extract,
A : MAP in LDPE film containging 1% grapefruit seed extract
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Fig. 11. Decay ratio of grapes packaged in different films and stored at 5°C for 65 days.

Table 9. Changes in pH,

titratable acidity and soluble solid of grapes packaged in LDPE film

containing 1% of grapefruit seed extract and stored at 5°C

Film Storage time (days)
. Quality attribute
Packaging 0 7 18 35 48
control(pian LDPE o 373 364 363 358 355
ﬂ|on N ia'?n : Acidity (%) 0.80 076 074 073 071
M packaging Soluble solid (*Bx) 1346 130 128 120 114
R pH 373 369 368 368 363
"t_pa,c as'”lgf,'ln Acidity(%) 080 077 076 076 075
alitimeroDial Wi Soluble solid(°Bx) 1346 133 132 1238 126
_ pH 373 365 365 374 364
MAP in .
N Acidity (%) 080 076 075 068 072
m & N o
antimicrobrat fim Soluble solid (*Bx) 1346 132 130 130 128
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Table 10. Effect of MHE treatment and packaging on pimentos for the control of contaminated

micoorganism.
% of damaged by microorganisms warehousing time in weeks
Treatment
0 1 2 3 4 5 6
Control 0.0 03 08 13 19 23 45
GFSE 0.0 00 03 04 05 038 16
Scutellariae radix extract 00 0.0 0.4 0.5 0.7 14 2.0
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