B EHWE 2 g % FlE £15%
Kor. J. Mycol. Vol. 16, No. 1, 33-40, 1988

™ Naringin2|

BEZ-&k—A
BRI EF A

Studies on Antimicrobial Activities and Safety of
Natural Naringin in Korea

Seong Sun Han and 11 Jun You

College of Pharmacy, Chungbuk National University,
Cheongiu 360-763, Korea

ABSTRACT: To investigate the antimicrobial activities and safety of natural naringin, it was
isolated with methanol from peels of Citri fructus, Its hydrolysate, naringenin was obtained by
hydrolysis of naringin. In the antimicrobial activities of two components against eleven species of
bacteria and eleven species of Fungi were examined by serial dilution method. Its result appeared
to the minimal inhibitory concentration(MIC) and the antimicrobial activities of naringin and
naringenin were compared. Naringenin showed considerably high order of activities against
bacteria. There were no effect aganist Fungi (MIC >100 ug/ml). In the safety tests of naringin,
examined for 50% lethal dose, Blood clinical chemical tests and organ tissue tests. The results
showed that 50% lethal does in mice was 1,650 mg/kg. The experiments of administration in rats
showed that there were no changes in blood clinical chemical future and organ tissue as control.
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Naringin flavanone 7%o) 1n]A4¢] neoche-
speridose™o} ZA&H meulAlE Citrus &5 ml<
FHoe ol Ff-slof gla(Harbone, 1973), 29|
AZ2 5 Adiantum spp. Clymenia polyandra, For-
tunella japonica, F. margaritat .vH(Harbon et
al., 1982).
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Table I. Test strains of Bacteria.

Bacillus cereus ATCC 27348

Bacillus subtilis PCI 219

Micrococcus lutens ATCC 9341
Staphylococcus aureus ATCC 12598
Staphylococcus aureus ATCC 25923
Mycobacterium smegmatis ATCC 14468
Escherichia coli ATCC 31030

Proteus mirabillis ATCC 25933
Pseudomonas aeruginosa ATCC 10145
Salmonella  typhimurium ATCC 14028
Serratia marcescens ATCC 27117

Table I1. Test strains of Fungi.

Aspergillus flavus ATCC 15517
Aspergillus fumigatus ATCC 26933
Aspergillus niger ATCC 22343
Aspergillus ochraceus NHL 5294
Aspergillus oryzae ATCC 10231
Aspergillus parvasiticus NHL 5243
Candida albicans ATCC 10231
Candida psendotropicalis ATCC 28838
Fonsecaea compocta

Penicillium chrysogenum ATCC 10002
Trichophyton mentagrophytes ATCC 18479
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dimethyl sulfoxide(DMSO)oll &3 3 2 #f A &
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Table III. Antibacterial activities of naringin and narigenin against bacteria.

MIC
Microbial class Strains — (yg/ml? -
Naringin Narigenin
Gram positive ~ Bacillus cereus ATCC 27348 1000 < 300
bacteria Bacillus subtilis PCI 219 1000 < 125
Micrococcus luteus ATCC 9341 800 200
Staphylococcus aureus ATCC 12598 1000 < 150
Staphylococcus aureus ATCC 25923 1000 < 50
Acid-fast .
. Mycobacterium smegmatis ATCC 14468 300 200
bacteria
Gram negative Escherichia coli ATCC 31030 900 550
bacteria Proteus mirabillis ATCC 25933 700 550
Pseudomonas aeruginosa ATCC 10145 600 500
Samonella typhimurium ATCC 14028 800 600
Serratia marcescens ATCC 27117 700 400
Table IV. 50% lethal dose of naringin.
Dose . LD;,(mg / kg)
mg/kd) 1 2 3 4 5 6 7 Moty cofidence limit)
2570 9 1 0 0 0 0 0 10/10 1,650
1977 6 0 0 0 0 0 O 6/10 (1375 - 1980)
1521 2 2 0 0 0 0 0 4/10
1170 2 0 0 0 0 0 0 2/10
900 0 0 0 0 0 0 0 0/10
P=0.05)

Table V.Blood clinical chemical examination of rats on administrated naringin.

Dose  Total Crea- GOT Phospho- Calcium BUN GPT alkaline Albu-
(mg/ Protein tinine rus phosphatase min
kg) (g/d) (mgs/d) WU/ (mg/d) (mg/d) (mgsd) @UAH  qU/D (g/d)

Control  5.27 0.93 74.8 11.6 10.2 30.2 15.6 117.6 2.92
+0.23 +0.05 +22.2 +0.9 +0.9 +8.6 +2.7 +12.2 +0. 83

50 5.30 0.89 70.6 11.9 1111.0 32.6 18.5 111.4 2.93
+0.20 +0.10 +26.2 +1.0 +1.0 +8.2 +8.2 +16.2 +0. 42

100 5.34 0.92 77.4 12.2 10.4 30.5 15.5 104.6 2.92
+0.31 +0.09 +25.6 +1.2 +0.6 +5.5 +7.3 +20.7 +0.52

Mean+S.D. n=5
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Naringing 50, 100mg/ kg2 534S u okttt =3l focal glomerulonephritis®l
tatal protein, creatinine, GOT, phosphorus, cal-  AH7A FAAAE Basz] Ehet(Fig, 3, 4),
cium, BUN, GPT. alkaline phosphatase, albumink
5ol thEzFol u|dte] EAwHA o Ado] WAE R
egke} (Table V),
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(Fig 2) Fig.3. Microphotograph of kidney in rats adminis-
T tered control(100X).

Fig.1. Microphotograph of liver in rats adminis- Fig.4. Microphotograph of kidney in rats adminis-
tered control (100 X). tered naringin(100 mg/kg)(100 X).

Fig.2. Microphotograph of liver in rats adminis- Fig.5. Microphotograph of spleen in rats adminis-
tered naringin (100 mg/kg)(100 X). tered control(100X).
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5, 6).
@ 13 =

3

o)

B E 2L 4 990 (Fig,

Fig.6. Microphotograph of spleen in rats adminis-
tered naringin(100 mg/kg)(100 X).

Fig.7. Microphotograph of testis in rats adminis-
tered control(100X).

Fig.8. Microphotograph of testis in rats adminis-
tered naringin(100 mg/kg)(100 X).

@ .
¥

Fig.9. Microphotograph of small intestine in rats
administered control(100X).

Fig.10. Microphotograph of small intestine in rats
administered naringin(100 mg/kg){(100X).
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neutrophil infiltration®]
(Fig. 9, 10).
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