ISSN 1226-8763
Kor. J. Hort. Sci. Technol. 32(5):702-709, 2014 http://dx.doi.org/10.7235/hort.2014.13069

Research Report

SHu] 20j0] Wikt 24 W Y7 Y A

=

o[

1=l a1 2% 1 1 2 1
olz|z! A o]on! oAy ukEa? gm

s T

1
=X

S EREE R URE P

5
o
5EUTH FYLNS AU EABYATY

Antioxidant Enzymes and Antimicrobial Activities in Sponge Gourds
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Abstract: Luffa cylindrica Roem (sponge gourd) belongs to the Cucurbitaceae family and has been cultivated as an ornamental
plant in Korea. Recently, its cultivation area has been increased with an increase in demand for it as an ingredient in cosmetics,
herbal medicines, and health supplements. We analyzed inorganic components of sap collected from land race sponge gourds.
We also measured antioxidant enzyme activities and antimicrobial activities of the plant, seed, and sap to examine functional
properties of sponge gourd. The sap of the sponge gourd contained high levels of K, Ca, P, and Mg, with the most abundant
mineral in the sap being K (470 mg-L’l). The amounts of Ca and Mg were 2 and 1.7 times more than those found in cucumber
(Cucumis sativus), respectively. Ascorbate peroxidase was more active than catalase and superoxide dismutase in various plant
parts of sponge gourd. Antioxidant activities were much lower in stems than in other plant parts such as leaves, roots, flowers,
fruits, seeds, and sap. In addition, sap showed a very low level of antimicrobial activity against two food-borne pathogens, Vibrio
parahaemdyticus and Propionibacterium acne, and none against the other eight tested food-borne pathogens. Antimicrobial activities
against Candida albicans and Malassezia furfur, which causes dermatitis, appeared to be higher in sap than in other parts of
sponge gourd plants. Overall, the antimicrobial activity against Malassezia furfur appeared to be higher than against Candida
albicans.

Additional key words: ascorbate peroxidase, Candida albicans, catalase, Malassezia furfur, superoxide dismutase (SOD)
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Superoxide dismutase(SOD) 4 #HA-L SOD &4 7|E
(Sigma, USA)E ARg-5lo] 24513tk SODE] €3-S nitroblue
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buffer(pH 7.5)= 3}4ch.
2 2
FAH 0] RO AlZERalt 1050l et 2=
ARSI ARRSE -2 Staphylococcus aureus, Escherichia

0ok

-IIIIII[

Flower Fruitflesh Fruitskin Seed

Sap Cucumber

il

£
Ag 3,500
> 3,000
g 2,500
£ 3
xg 2,000
o
< g 1,500
S 1,000
2 500
g 0
=~ Leaf Stem Root
£
Bg 300
o
2 250
£
200
-
< 150
(&)
g 100
o 50
T
g 0
2 Leaf Stem Root
C 50

SOD
(inhibition rate %)

Flower Fruitflesh Fruitskin  Seed

Sap Cucumber

4
30 |
20 |
10
0 e

Leaf Stem Root

Flower Fruitflesh Fruitskin Seed

Sap Cucumber

Fig. 1. Activities of antioxidant enzymes in various plant parts of sponge gourd and cucumber fruit. Vertical bars denote standard

errors of three replicates.
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CAT &4 Z, ﬂ]r:v LM A, oA 207-180umol
H,0, decomposed min™ -mg” protein® & 7| Le G,
FA= 165pmolo]§low, &7|o A= 63umol 2 WA LiE}
v,

SOD TAS 9, I, Wel, BULA AL 4234% A3

Table 1. Nutrient composition of sap exudates in sponge gourd and cucumber fruit.

Plants (mg-L™) NO3-N  NH4-N p K Ca Mg Fe Cu Zn Mn
Sap exudates in sponge gourd 233 5.46 375 470 440 168 0.21 0.52 0.84 0.98
Cucumber fruit - - 770 3,120 280 100 6 0.9 0.3 1

Table 2. Nutrient composition of sediment portion of sap exudates in sponge gourd.

Macro elements (%)

Micro elements (mg-kg")

T-N* P K Ca Mg

Na Fe Cu Zn Mn

0.74 37.70 0.40 20.52 0.02

41.40 240.60 36.55 228.40 86.85

“Total nitrogen.
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Fig. 2. Antimicrobial activities of sponge gourd sap exudates against to food-born pathogens. A, Staphylococcus aureus; B, Escherichia
coli; C, Proteus mirabilis; D, Salmonella typhymurium; E, Bacillus subtilis; F, Micrococcus luteus; G, Enterococcus hirae; H, Vibrio
parahaemdyticus; 1, Staphylococcus epiderdimis; ], Propionibacterium acne.
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Table 3. Antimicrobial activities in various plant parts of
sponge gourd against to Malassezia furfur and Candida
albicans.

Inhibition zone diameter (mm)

Tissues
Malassezia furfur Candida albicans

Leaf 12 11
Stem 11 10
Root 14 10
Flower 11 -
Fruit flesh 12 -
Fruit skin 11 9
Seed 11 -
Sap 18 13

2hE Kol T A= Aol USIAIRE An] o] A=At
W W= Malassezia furfuro] Hh3t 3422 7HA 3L 9
t}. o]A-L Lee and Lee(2007)7} LA %0 28-S tjAte
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o] A& AdfghS Holths A vlas] & uf pAln]eo]
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%, 15, A= IS UEhlA gtk eAn| 2ol
Srolo] opw] WgHe] ST AMEIT Q=] Candida
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o =2 2w UehthFig. 3). AlEA £90E derade
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Fig. 3. Antimicrobial activities in various plant parts of sponge
gourd against to skin pathogens. A, Malassezia furfur; B,
Candida albicans.
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AL Vibrio parahaemdyticus?} Propionibacterium acne©l|
tiste] wju|gk e HelS B T 9] 8F9] wtof| tielix=
a7t gtk ¥R 5 A Ade ¥L7= Candida
albicans®} Malassezia furfurol] tgt <A Q.0]o] H o
Tt 24 A, 49| Fetdsdo] AEA Y te F
RO} =A UERgtE AAHSZ Malassezia furfurol ot
G40 Candida albicans®| Tt A H T =2 7

O UERTh

7} F9.90] : ascorbate peroxidase, Candida albicans, 7}&
2}olA, Malassezia furfur, superoxide dismutase
(SOD)
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