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Table 26. Result of pesticide tested.
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Figure 10. B. cereus spore.
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= 1 A 9 A AdAA (& g 6 I _a aa A
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Table 27. Initial OD of microorganisms (106 CFU/ml) at 600 nm.

Microorganisms OD (IOGCFU/ml)
S. aureus 0.07+0.13
B. cereus 0.07 £0.09
L. monocytogenes 0.06 £0.04
E. coli O157 : H7 DMST 12743 0.07 £0.06
Salmonella sp. 0.07 =0.08
C. albicans 0.06 £0.18

S. cerevisiae var. sake 0.05+0.13
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~ 1 a AdaA (A dy 5 1 A aa A
AT NN 28 A1 OD ﬂl@iﬂﬁu‘ﬂiﬂ‘ﬂuﬂthﬂ!L“})’@ 10" CFU aipuaaafns A31ue13Aa1 600 uﬂu—
A3

Table 28. OD values of microorganisms (105 CFU/ml) at 600 nm.

Microorganisms OD (IOSCFU/ml)
S. aureus 0.62 +£0.09
B. cereus 1.2+0.16
L. monocytogenes 0.27+0.03
E. coli O157 : H7 DMST 12743 0.82 £0.15
Salmonella sp. 0.99 £0.11
C. albicans 1.48+0.10

S. cerevisiae var. sake 1.05 £0.09
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Figure 11. The result of kaffir lime peel pesticide tested.
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Figure 15. The result of chugun pesticide tested.
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Figure 16. The result of acidless orange peel pesticide tested.
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Figure 17. The result of round kumquat peel pesticide tested.
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A15190 29 AINTTUMIEUER S, aureus VBIANTEANADTADLTANNNAIFUAIT agar well
diffusion
Figure 29. Antimicrobial activities of ethyl acetate extracts of fresh and dried from citrus peels

against S. aureus using agar well diffusion.

Clear zone (mm)
Citrus varieties

100 mg/ml 50 mg/ml 25 mg/ml 12.5 mg/ml

Fresh

lime 8.2 7.7 7.9 7.8

kaffir lime 8.2 8.0 7.7 8.0

pomelo 8.2 7.4 - -
dried

lime 7.5 7.3 7.3 7

kaffir lime 7.4 7.2 7.2 7.4

pomelo 7.4 7.4 - -

[ F4
MNAN 18 MINAN TV TanALT AL FAANNHINZNIAAAABNINTTUMITVEN S, aureus
i A =100 mg/ml, B=50 mg/ml, C =25 mg/ml, D=12.5 mg/ml 118¢ E =control (ethyl acetate)
Figure 18. Inhibition zone of S. aureus to ethyl acetate extract of fresh kaffir lime.

A =100 mg/ml, B =50 mg/ml, C =25 mg/ml, D =12.5 mg/ml 448 E = control (ethyl acetate)
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M13199 30 NINTTUMITVE E. coli voaa3anaeTasBnaanniidua1e7s agar well diffusion
Table 30. Antimicrobial activities of ethyl acetate extracts of fresh and dried from citrus peels

against E. coli using agar well diffusion.

Clear zone (mm)

Citrus varieties
100 mg/ml 50 mg/ml 25 mg/ml 12.5 mg/ml

Fresh
lime 7.9 7.6 7.4 -
kaffir lime 7.7 7.4 - -
pomelo - - - -
dried
lime - - - -
kaffir lime - - - -

pomelo - - - -

M15199 31 MM iaduesiaaszpaduale1n5e9 Color meter : Hunter lab

Table 31. Color of peels of citrus cultivars by Color meter : Hunter lab.

Citrus cultivars Id -a*
kaffir lime -8.40+£0.4

lime -9.21+0.29
pomelo -6.32+0.88
acidless orange -5.70+0.37
neck orange -5.12+0.56
chugun -11.24+0.44
round kumquat -5.83+0.59

= ' S A 1
-a* ADANIVONTIVYIDOU
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A13199 32 ma ldvesmnsananTassdmauas e N L IeNIAIF N TIAA1N
Table 32. Production yields of ethyl acetate extracts and essential oils from peels of various citrus

cultivars.

Kind of extraction

production yield of production yield
Citrus cultivars

ethyl acetate of essential oils
extracts (%) (%)
kaffir lime 2.56 0.97
lime 1.73 0.57
pomelo 1.57 0.24
acidless orange 0.88 0.20
neck orange 2.44 0.79
chugun 2.06 0.69
round kumquat 1.11 0.28
1.6
14 | ] _ 3
12
10 | | | M
E — —
=
s |
g0
a
=)
0.06 0.11 0.23 0.45 0.9 0
conc. of DMSO (%)
W s aureus B 3 cereus A monocytogenes O E coli 0157 : H7 DMST 12743
O Salmonella sp. O c. albicans O s cerevisiae var. sake W 4. fumigatus TISTR 3180

{ { o 1 1 a a 4
MUA 19 Waves DMSO NszAuAUNTUA1 Aomsay Taveegaunsd

Figure 19. Effect of DMSO on grew microorganisms.
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Figure 20. GC chromatogram of of ethyl acetate extract from kaffir lime.
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Figure 21. Mass spectrum of limonene component of ethyl acetate extract from kaffir lime.
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Figure 22. Mass spectrum of citronellal component of ethyl acetate extract from kaffir lime.
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Figure 23. Mass spectrum of sabinene component of ethyl acetate extract from kaffir lime.
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Figure 24. Mass spectrum of delta-cadinene component of ethyl acetate extract from kaffir lime.
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Figure 25. Mass spectrum of alpha-copaene component of ethyl acetate extract from kaffir lime.
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Figure 26. Mass spectrum of myrcene component of ethyl acetate extract from kaffir lime.
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Figure 27. Mass spectrum of beta-pinene component of ethyl acetate extract from kaffir lime.
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Figure 28. Mass spectrum of citronellyl acetate component of ethyl acetate extract from kaffir lime.
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Figure 29. Mass spectrum of germacrene-d component of ethyl acetate extract from kaffir lime.
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Figure 30. Mass spectrum of trans-caryophyllene component of ethyl acetate extract from kaffir

lime.
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Figure 31. Mass spectrum of trans-sabinene hydrate component of ethyl acetate extract from
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Figure 32. Mass spectrum of isopulegol component of ethyl acetate extract from kaffir lime.
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Figure 33. Mass spectrum of citronellol component of ethyl acetate extract from kaffir lime.
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Figure 34. GC chromatogram of of essential oil from kaffir lime.
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Figure 35. Mass spectrum of beta-pinene component of essential oil from kaffir lime.
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Figure 36. Mass spectrum of sabinene component of essential oil from kaffir lime.
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Figure 37. Mass spectrum of limonene component of essential oil from kaffir lime.
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Figure 38. Mass spectrum of citronellol component of essential oil from kaffir lime.



110

‘Library Searched : C:\DATABASE\WILEY275.L bt
Quality : 97 o

ol

1D : CITRONELLA $5 6-Octenal, 3,7-dimethyl- (CAS) $$ Citro™"
nellal $§ Rhodinal $5 .beta.-Citronellal $$ 3,7-Dimet |
hyl-6-octenal $$ 2,3-Dihyd |t

Scan 654 (10277 min): IN5D ()
9000
8000
7000
6000
50001
4000
3000

citronellal in essential oil from kaffir lime.
2000

1000

0]‘7 ||‘I|I‘ II‘IIIIII ||| IIIIIII‘IIIll TTT ..I‘I IIIII";IIII‘ I |
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 27G 280 290 300 3 D 320
JADL ! #30947: CITRONELLA §5 6.0 clenal, 3,7-dimethyl- (( \Q:IIZ)

"

)

|
st

W

o
T

9000
8000
7000 i |
6000
5000
4000
3000

citronellal in database.
2000

|

I

I

| I
10001 /|
| |

il

Vol |
0 I || ||I||I 4 |I|IIIIIIIIIIII I|I TTT I II II|III|II LR I ||‘II|| ||I|II I||I|TI I'IIIrrr'
30 40 30 60 70 80 90I001 10120 130 140 50160170180 902002102202302402502602702802903003I032U

1 9
AN 39 uparan)nasuuesaslsznoy citronellal Wi lwihiurenszmenHINENga

Figure 39. Mass spectrum of citronellal component of essential oil from kaffir lime.
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Figure 40. Mass spectrum of alpha-pipene component of essential oil from kaffir lime.
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Figure 41. Mass spectrum of terpinene-4-ol component of essential oil from kaftir lime.
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Figure 42. Mass spectrum of m-cymene component of essential oil from kaffir lime.
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Figure 45. Mass spectrum of citronellal.
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Figure 46. GC chromatogram of ethyl acetate extract from kaftir lime.
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