KOREAN J. FOOD SCI. TECHNOL. Vol. 38 No. 5. pp. 684~690 (2006)

D HElE FE=2 gy

ASA - ZAL - AT - AT - U2 .
Fadie FEARATE A, Adedred R AeA A

FRUAE AT PAPIAE - AP TATE,

AR
R

ZAL

KOREAN JOURNAL OF

ADAS AN

FOOD SCIENCE AND TECHNOLOGY

e —
©The Korean Socicly of Food Science and ‘lechnology

=1

Biological Evaluation of the Methanolic Extract of

Eriobotrya japonica and Its Irradiation Effect

Hee Jung Kim, Cheorun Jo', Tae Hoon Kim, Dong Sup Kim, Moon Young Park’ and Myung-Woo Byun*

Radiation Food Science & Biotechnology Team, Korea Atomic Energy Research Institute
'Department of Animal Science and Biotechnology, Chungnam National University, Korea
“Subtropical Fruit Crops Experiment Station, Jeonnam Agricultural Research & Extension Services, Korea

Abstract

Eriobotrya japonica has been used as a folk medicine for treatment of skin diseases, inflammation, coughing,

phlegm, and ulcers in Korea and other Asian countries. In a search for possible bioactive agents from natural sources, we
found that the methanolic extracts from various parts of E. japonica showed moderate antioxidative and antimicrobial
activities in several in vitro bioassay systems. Additionally, the respective parts of E. japonica were irradiated at 20 kGy
to investigate the effects of irradiation. Gamma irradiation of E. japonica extracts removed the deep greenish color without
affecting its natural biological activities such as its antioxidative and antimicrobial properties. Based on these findings, the
methanolic extracts of this plant source may be not affected by gamma irradiation as its bioactive constituents may be
insensitive to this irradiation. Moreover, the methanolic extract of E. japonica may serve as a good natural resource for

beneficial functions in food and other related industries.
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Table 1. Changes of Hunter color value of the irradiated
methanolic extracts from different parts of loquat (Eriobotrya
Japonica)”

Irradiation Color value

Part
(kGy) L a b

0 3.0° -1.5° 127

Leaf
ca 20 10.6° 0.7 48"
SEM? 0.01 0.01 0.02
Soud 0 95.9" 4.7 22.0°
' 20 99.6" 0.03" 17.7°
SEM 0.019 0.006 0.01
0 96.8" 440 0.1°

Flesh
e 20 99.9° 0.1° 0.01°
SEM 0.01 0.02 0.02

"Values with different letters (a, b) within the same column differ
signiticantly (p <0.05).
IStandard errors of the mean (n = 6).
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Table 2. Effect of irradiation on the total phenolic contents (mg/g
sample, dry matter basis) of the methanolic extracts (0.05 mg/
mL) from different parts of loquat (Eriobotrya japonica L.)V

Irradiation dose (kGy)

Part SEM?
0 20
Leaf 94.2° 85.0¢ 9.17
Seed 29.3° 31.5° 1.79
Flesh 20.7° 21.2¢ 0.19
SEM? 1.79 2.06

"Values with different letters (a-¢) within the same column differ
significantly (p < 0.05).

IStandard errors of the mean (n= 6).
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Table 3. Effect of irradiation on the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging capacity (%) of the methanolic
extracts from different parts of loquat (Eriobotrya japonica)”

Extract Irradiation dose (kGy)
Part concentration SEM?
(mg/mL) 0 20
Leaf 0.05 94.2¢ 92.9° 0.92
Seed 0.05 60.0° 52.8" 333
Flesh 0.05 4.41° 422 0.19
SEM” 2.32 3.21

"Values with different letters (a-c) within the same column differ
significantly (p <0.05).
“Standard errors of the mean (n = 6).
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Fig. 1. Effect of irradiation on the J-carotene bleaching assay of
the methanolic extracts from different parts of loquat
(Eriobotrya japonica). C: control, L-0: leaf-0 kGy, L-20: leaf-20
kGy, F-0: flesh-0 kGy, F-20: flesh-20 kGy, S-0: seed-0 kGy, $-20:
seed-20 kGy. “'Different letters within the same measurement time
differ significantly (p <0.05).
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Fig. 2. Effect of irradiation on the reducing power of the
methanolic extracts from different parts of loquat (Eriobotrya
japonica). 1.-0: leaf-0 kGy, L-20: leat-20 kGy, F-0: flesh-0 kGy, F-
20: flesh-20 kGy, S-0: seed-0 kGy, S-20: seed-20 kGy. ““Different
letters within the same measurement time differ significantly
(p <0.05).
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Table 4. Effect of irradiation on the FRAP (ferric reducing/
antioxidant power) value (1M FRAP/sample) of the methanolic
extracts (0.05 mg/mL) tfrom different parts of loquat (Eriobotrya
Japonica)”

[rradiation dose (kGy)

Part SEM?
0 20
Leaf 52.6° 44 4 8.26
Seed 9.5° 10.7° 3.76
Flesh 0.9° 3.6° 233
SEM® 3.12 3.61

"Values with different letters (a-c) within the same column differ
signiﬁcamly (p <0.05).

IStandard errors of the mean (n = 6).
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Listeria innocua, Bacillus subtilis 2  Pseudomonas aeruginosa®l
et U] g 7} BoPE 2 Ee] o 3= 9914 14 mme] A

2 A Fo) B sl felR

alghe viehiglen, 2eka

AT Staphilococcus  aureus, Eschellchza coli,

= %’i‘}il g, MRS ¥ o8t e {95
Zpol% @l tHp <0.03).

=[N Al (Ames test)

Fopd ZAVeE v 2EEe] 2 5S4 ke Wl
7) A8 Salmonella Typhimurium TA9S 2 TA100 +55 ol&
ok FRAR EAEAW0] A8 S Ao Bahdoe] HEggE =
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Table 5. Effect of irradiation on the xanthine oxidase inhibition
activity (%) of the methanolic extracts from different parts of
loquat (Eriobotrya japonica)”

Extract Trradiation dose (kGy)
Part concentration SEM?
(mg/mL) 0 20
Leaf 0.5 39.6° 38.6° 2.17
Seed 0.5 35.3¢ 35.9° 1.71
Flesh 0.5 20.2° 20.0° 1.18
SEM? 348 2.35

"Walues with different letters (a-c) within the same column differ
significantly (p <0.05).

BStandard errors of the mean (n=06).
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Table. 6. Antimicrobial activity of the methanolic extracts (0.5 mg/mL) from different parts of loquat (Eriobotrya japonica) measured by

paper disc diffusion method

- Microorganisms
Part Irradiation dose P— eond
(kGy) wlaphytococeus Escherichia coli  Listeria innocua  Bacillus subtilis SeLf 01.710/7545
aureus aeruginosa
0 12.0+0.1" 14.0+0.4 11.0+0.1 12.0£0.1 1.1+0.1
Leaf 20 11.0£0.1 14.0+0.1 12.0+0.1 11.0£0.1 1.1+0.1
SEM? 0.07 0.07 0.14 0.10
0 11.0+0.1 14.0+0.1 120+ 0.0 12.0+0.1 1.0+0.1
Seed 20 13.0+0.2 12.0+0.1 13.0£0.1 12.0+0.1 1.0+£0.1
SEM 0.16 0.50 0.11 0.51
0 - 13.0£04 10.0 0.1 10.0+0.1 1.0+0.1
Flesh 20 - 13.0+02 12.0+0.1 11.0£0.1 1.0+£0.1
SEM - 0.11 0.14 0.07

USize of inhibitory zone (disc diameter, 8.0 mm).
IStandard errors of the mean (n = 6).
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Table 7. Revertant colonies in the Salmonella Typhimurium reversion assay of the methanolic extract from different parts of loquat
(Eriobotrya japonica)"

Irradiation dose , Number of revertant colonies (His+) per plate
Sample G Dose (g/plate)
(kGy) TA98 (-S9) TA9S (+S9) TA100 (-S9) TAT00 (+S9)
250 31+3 39+6 327+7 37625
0 500 26=1 39+4 257+1 272 %13
1000 23=6 338 2243 333+7
Leaf
250 30+6 366 347+30 440+ 11
20 500 28+4 34=7 344 £ 62 376+ 34
1000 21+ 10 28+ 1 305+ 17 355+4
250 35+6 34+7 38626 426+ 37
0 500 30+4 32+10 307£29 342 + 31
Seed 1000 22+6 3242 262 + 23 286:£22
ee
250 342 35+8 442 £71 502 + 88
20 500 26+2 34+3 348 + 1 311+ 10
1000 20+ 4 34+1 245+ 16 298 +£25
250 33+2 38+4 443 £ 1 490 £25
0 500 31+1 133+ 6 294+ 11 422 +£42
1000 251 301 260+8 323+ 10
Flesh
250 30+1 42411 406 + 42 434 +3
20 500 27+ 1 35+7 332+4 419+27
1000 25+ 6 26x6 294+5 407+ 10
Negative control H,O 30+4 386 32836 363 %351
4-NQO 1236 + 283
- 2-AA 993+ 123
Positive controt
SA 1721+ 57
2-AA 1011 =56

4-NQO: 4-nitroquinoline-1-oxide, SA: sodium azide, 2-AA: 2-aminoanthracene.
YValues are the mean = SD (p < 0.03).
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