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and Their Physiological Activities
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Abstract

Potatoes, one of the world's four major crops, have been produced in the form of double-cropping. The three
potato varieties used in this study were collected from different regions in Japan, namely Kagoshima,
Hokkaido and Hiroshima Prefectures, all of which were harvested in spring from the plants planted in the
previous winter. Gas chromatography-mass spectrometry (GC-MS) based on solid-phase microextraction
(SPME) was employed for analyzing the aroma compositions in essential oil extracted from the peels of each
potato varieties. Additionally, evaluation of physiological activities exerted by potato peels was performed
using assays to measure their antioxidative and antibacterial activities. The results showed that methoxy-
phenyl oxime was found in al three varieties, and that particularly this compound was present at 32.47% in
the potato peels of Hiroshima variety. Meanwhile, the results from 1,1-diphenyl-2-picryl-hydrazyl (DPPH)
radical scavenging assay and active oxygen inhibition assay confirmed that potato peels possessed
antioxidative activity. Furthermore, the antibacterial activity of potato peels was exhibited exclusively against
Saphylococcus aureus and Pseudomonas aeruginosa, both in a dose dependent manner ranging from 20 to

60uL.
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Table 1. GC-MS Analysis of Potato Peel (1)~(3).

No. | RT? Compounds Pesk Area (%)
1t i @[ @ | @
1 4.50 Cyclohexane 0.58 - 0.63
2 8.62 Benzene 4.96 7.22 1.04
3 9.73 Pentanal - - 0.45
4 10.51 Decane 0.97 113 -
5 11.30 N -M ethy Ithioformamide - 0.78 -
6 14.81 Ethyl benzene - - 0.66
7 14.97 Undecane 0.64 - 1.07
8 15.38 p-Xylene 0.97 - -
9 16.94 m-Xylene - 1.29 -
10 17.04 Dodecane 7.23 6.18 0.69
11 19.60 Styrene 0.38 - 0.80
12 2041 1,2,3-Trimethylbenzene - 0.60 -
13 23.82 Tetradecane 2.45 249 0.41
14 23.99 M ethoxy methy Ibenzene - - 0.28
15 26.09 2-Furddehyde 0.79 - -
16 26.72 2-Ethyl-1-hexanol 1.89 - 217
17 27.97 Benzadehyde 0.39 - -
18 28.23 Pentadecane 0.98 2.79 -
19 29.28 5-M ethyl-2-furddehy de 0.66 - -
20 29.61 Hexadecane - 0.81 -
21 33.35 1,2,3,5,6,8a-Hexahy dro-4,7-naphthadene - 1.78 -
22 | 3336 M ethoxy pheny| oxime 1061 | 9.69 | 32.47
23 36.45 2-M ethoxy phenol 471 3.48 -
24 36.91 Nonadecane - - 0.69
25 37.06 Diethyl phthaate 173 - -
26 37.56 2,6-Bis(1,1-Dimethylethy)-4-propionyIphenol 0.68 - 0.37
27 38.56 4-M ethoxy -1,3-benzodioxole 0.51 0.79 -
28 38.63 2-M ethoxy -4-methyphenol 147 112 -
29 39.07 1,3-Benzothiazole 0.32 0.94 -
30 39.45 0-Cresol 0.37 - -
31 39.56 Phenol 1.49 1.58 0.76
32 41.36 p-Cresol 0.36 - -
33 45,54 2,6-Dimethoxy phenol 6.75 6.37 -
34 - Others 48.11 | 50.96 | 57.51
Totd 100.00 | 100.00 { 100.00
a) R.T. : Retention Time (min). b) Kagoshima. ¢) Hokkaido. d) Hiroshima.
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Table 2. GC-MS Analysis of Aromatic Compounds (1)~ (3).
Pegk Area (%)
No. | RT? Compounds 5 5 5
(€ (@) (©)
1 3.58 1-Pentene - 0.06 -
2 3.63 Pentane 0.05 - -
3 4.13 Ethoxy ethene 2.13 2.26 2.05
4 7.71 2-M ethy Ibutana - 0.45 -
5 7.84 3-M ethy Ibutana - 051 -
6 13.44 Hexana - 0.66 -
7 17.08 2-Heptanone - 0.23 -
8 17.16 Heptand - 0.08 -
9 17.27 Dodecane 0.34 - 0.48
10 18.65 2-Penty Ifuran 0.68 1.03 1.04
11 18.84 Ethy| hexanoate - - 0.65
12 19.67 Syrene - - 0.27
13 20.74 Tridecane 157 - 153
14 22.34 1,2,4-Trimethylbenzene - - 0.19
15 22.61 Bromobenzene - - 0.48
16 23.89 Tetradecane 1.68 0.36 2.50
17 24.00 Nonana 0.36 - -
18 24.22 1,3-Diisopropy lbenzene - - 0.49
19 24.88 3-Ethyl-2-methy|-1,3-hexadiene - 0.27 -
20 25.20 2-1sopropy|-3-methoxy pyrazine 0.19 - -
21 25.22 Acetic acid - 595 | 20.46
22 25.96 3-M ethy| tetradecane 0.15 - 0.24
23 26.08 2-Furddehyde 4.42 9.03 5.20
24 26.93 Pentadecane 101 - 6.11
25 27.95 Benzadehyde 5.55 9.83 441
26 28.30 4-M ethy Ipentadecane - - 0.40
27 28.36 (2E)-2-Nonend 1.15 - -
28 28.62 Cy clotetradecane 0.63 - -
29 29.61 Hexadecane 1.09 0.85 154
30 31.00 2-1sopropy|-5-methyIcy clohexanol 0.22 - -
31 31.20 Phenylacetadehy de - 0.53 -
32 31.30 2-Acetylthiazole - 179 -
33 31.44 1-Pheny lethanone 0.57 0.78 0.50
34 31.82 Ethyl benzoate 0.35 0.96 0.59
35 31.98 1-Hexadecyne - 0.30 -
36 31.99 1-Pentadecyne 0.57 - -
37 32.10 2-Ethylbenzadehy de 021 - -
38 33.02 1,2-Dimethoxy benzene - - 0.41
39 33.30 Propiophenone 1.46 - 0.98
40 3391 Naphthaene 0.90 0.47 1.04
41 34.84 1-(2-Butoxy ethoxy )ethanol 0.21 0.91 -
42 35.81 Hexanoic acid - 0.25 -
43 35.91 2-(2-Butoxy ethoxy )ethy| acetate 0.75 - -
44 36.39 2-Amino-3-chloro-5-(trifluoromethy l)pyridin 1.16 - -
45 36.40 2-M ethoxy phenol - 1.30 0.22
46 36.51 3-Hydroxy-2,2,4-trimethy Ipenty| 2-methy| propanoate | 0.93 - -
47 36.78 Benzy| acohol 118 6.90 0.71
48 37.65 2-Phenylethanol 1.01 4.47 0.56
49 39.03 1,3-Benzothiazole 0.82 0.80 0.36
50 3941 0-Cresol - 0.95 -
51 39.53 Phenol 0.19 0.22 0.31
52 40.43 5-Pentyldihy dro-2(3H)-furanone 0.49 - 0.37
53 40.63 3-Pheny| acrylddehyde 0.30 - -
54 40.82 2-Ethylphenol - 0.93 -
55 41.22 1,2,4-Trimethoxy benzene 0.30 - -
56 43.84 2-M ethoxy -4-viny Iphenol 0.26 0.24 -
57 44.23 8-Quinoalinol 0.85 1.09 -
58 45.20 2,2°,5,5-Tetramethylbipheny| 0.29 - -
59 - Others 65.98 | 4554 | 45.91
Totd 100.00 | 100.00 | 100.00
a R.T.: Retention Time (min). b) Kagoshima. ¢) Hokkaido. d) Hiroshima
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Table 3. DPPH Radical Scavenging Assay and SOD-like Activity Assay

of Aromatic Compounds (1) ~(3).
DPPH Radical SOD-like
Sample? Scavenging A ssay Activity Assay
Scavenging Rate (%) I nhibition Rate (%)

@” 47 1.29

2?° 19 0.0

©X 8.1’ 6.7
a-Tocopherol? 62.2" -
Ascorbic acid’ - 17.7

a) (1): Kagoshima, (2) : Hokkaido, (3): Hiroshima.  b) Concentration : 1.0 mg/mL.

¢) Final Concentration : 0.4 mg/mL. d) Final Concentration : 0.04 mg/mL.
e) Concentration : Uncertain. f) Final Concentration : Uncertain.
g) Concentration : 0.04 mg/mL. h) Final Concentration : 0.016 mg/mL.
i) Concentration : 0.1 mg/mL. j) Final Concentration : 0.004 mg/mL.

Table 4. Antibacterial Test of Potato Peel (2) and (3).

Potato Peel (2)° Potato Peel (3)”
Bacteria Zone of Growth Inhibition”

0 20 40 60 0 20 40 60
B. subtilis 0 0 0 0 0 0 0 0
E. coli 0 0 0 0 0 0 0 0
S. aureus 0 0 0 1.0 0 10 20 4.0
P. aeruginosa 0 0 0 0 0 0 1.0 4.0

a) Hokkaido. b) Hiroshima. ¢) Radius of Zones in mm.

B. subftilis

E. coli

8. aureus

P. aeruginosa
Fig. 1. Antibactenal Test of Potato Ped (2).
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B. subftilis

E coli

8. aureus

P. aeruginosa

Fig. 2. Antibactenal Test of Potato Peel (3).
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