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Escherichia coli (E coliy ATCC 25922, Salmonella Typhimurium (. Typhimurium)
ATCC 13311 Staphylococcus aureus ( . aureus) ATCC 25923
nutrient agar (NA) 37 24
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duran 500
10, 50, 100, 500 1000
250, 500 1000
(forceps)
(plastic pétri dish)
(suction flask)
45 (mesh)

(stomacher bag)

( ) 8 X 12

(extraction thimble)

(tong)

0 - 100

100, 250, 600 1000

1,5 10

(paper disc) 6

200 1000

15 50



35.

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

(rotary evaporator, Buchi
(shaker, New bruns wick scientific
(autoclave, Tomy SX 700
4 (Mettler Toledo ML204/01
2 (Mettler Toledo ML 1602/01
(stomacher, Seward 400 )
(Hettich zentrifugen 19 )
(Kubota 5310 )
(vacuum pump, Gast )
(vortex mixer, Vortex - 2 Genie
(Lita )
(Genesys 20 )

(HPLC, SHIMADZU LC - 10
C 1B reversed phase 4.6 x 250

(Inertsil ODS3 )
(Soxhlet extractor, MTOPS )
(Sanyo MDF - 236 )
37 ( TC Binder )
(laminar flow cabinet, ISSCO BVT - 123 )
(W hirlpool WRN - 57HGG3 )
(WTC binder )

(LG MS2127CW )

(gallic acid, Sigma - Aldrich )
(quercetin anhydrous, Sigma - Aldrich
(rutin hydrate, Sigma - Aldrich )

(sodium chloride, Univar )
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5. (sodium anhydrous carbonate, Univar
)

6. (nutrient agar (NA), Himedia )

7. (peptone water, Merck )

8. (plate count agar (PCA), Himedia )

9. (potassium acetate, QREC )

10. - (Folin - Ciocalteu reagent, Merck )

11. (Mueller Hinton broth (MHB), Merck )

12. (Mueller Hinton agar (MHA), Merck )

13. (aluminium chloride hexahydrate, QREC

)

14. E. coU coliform
(EC compact dry, Nissui )

15. 95
32

321
45 27 £ 2

322

3221
50 95 1
5 (Acharyya et ai, 2009) 150 (rpm)
1, 2,4, 6 8
3000 15
4 1
HPLC
60



range test

3222

150

(ANOVA)

3.23

i 3231

contents) -

0.5

10

90

3.23.2

contents)

Saravanakumar et ai (2009)

10

0.1

seed powder)

26

3 x5 factorial in CRD 3
(ANOVA) Duncan's new multiple
3.2.2.1
1 5 (Acharyya et ai, 2009)
45 80
HPLC
3.2.2.1 CRD 3

Duncan's new multiple range test

TPC (total phenolic

(Folin - Ciocalteu) Saravanakumar et ai (2009)

765

1 (mg GAE/g dry seed powder)

TFC (total flavonoid
(aluminium chloride colorimetric)
0.5
95 1.5
0.1 1
2.8

30 415

1 (mg QE/g dry
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3.24
3241
£ coli, 5. Typhimurium . aureus
MHB 37 24
0.85 2
0.85 0.30 - 0.40 600
8 (log cfu/ml)
3.24.2 DDM

DDM (disc diffusion method)

Chandrasekaran and Venkatesalu (2004)

0.1 MHA (spread plate)
100 S 20
( ) 6 MHA 37
24 (clear zone)
20
(negative control) (antibiotic)
(ampicillin) 100 20
(positive control) 3
3243
MIC
MIC (minimum inhibitory concentration)

(broth dilution technique) Rollins (2000)

- (stock solution)
100

- ( ) 1

1
- MHB ( ) 1
11 2-12
- stock solution 1
1 2
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11 1

- 12 MHB 1

( 1 - 12) 2

3.1

31 MIC

(mg/mi)

=

50.00

1250
6.25
313
156
0.78
039 '
0.20
0.10
0.05

K B B © o ~ o oo o w N

0.00

37 24

MIC

3.24.4
MBC

MBC (minimum bactericidal concentration)

Chandrasekaran and Venkatesalu (2004) 1lloop
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3.2.4.3 (spread) MHA 37
24 MHA
MBC 3
3.2.5 HPLC
HPLC
(mobile phase) A = 1 (1% acetic)
B = (acetonitrile)
(gradient) 0 =A( 90) B ( 10)
15 - 20 = 60) B ( 40)
30 =A( 40) B ( 60)
45 - 55 =A 20) B ( 80)
60 - 70 =A ( 0) B ( 100)
75 - 90 =A ( 90) B ( 10)
(flow rate) 0.8
(oven) 35
(column) Inertsil 0DS3 CI8(4.6 x 250 5 )
(detector) DAD 271

(sample injection) 20

3.26
3.26.1
TBC (total bacterial count) F. coii
25
0.1 225
(stomacher) 230 2
(serial dilution) PCA
24 37 ( s
2544) E. coli ' EC compact dry 37 24

(AOAC Research Institute, 2013) 6



32.6.2
25
3.2.2 475
10, 20, 30 40
30 (laminar flow cabinet)
0.1
230
E. coli
( 0 )
(ANOVA)
3.26.3
25
3.2.2 475
2 MBC (2 MBC) 4
225
2
3.2.6.1
RCBD 3

Duncan's new multiple range test

3.2.7
3 15
150
0 - 4 3.2.3
4 3.2.4

225.

RCBD

3.

2 MBC

2.6.1

3

30

Duncan's new multiple range test

3.2.

MBC (4 MBC)

3

27

6.2

6

(ANOVA)

I+
N

Duncan's new multiple range test

30

3.2.2

MBC (6 MBC)

0.1

E. coli

0, 3

(ANOVA)
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*

unliiluna soufenzunsavuin 45 mesh dnaniaiigamgiives
INTIEIURINAAND : fviazans ity 1 g: 5 ml

A4 \ 4 \4

~
afmdingu annene 50% enuea annnie 95% LeNuea
J
. >
1, 2,4, 6 8 hours
3000 rpm 15
V /
60 C
\
r
HPLC
(E.coli, . Typhimurium, . aureus)
Vv
x * Y Y Y
r > \
TPC TFC DDM MIC MBC
y \ / Vv / y V

32
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45 mesh

18:5 ml

45 C 80 °c 1

>

WNEILENNIN BRTIAUE 3000 rpm 1280 15 UIW LaTATIANATIEN

v v sumesiviazatei 60 °C v

g MIREUVSY
NNLAL HPLC
(E. coli, S. Typhimurium, S. aureus)

vV v vV

TPC TFC DDM MIC MBC

33
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25 g

\d

wasanAWAAIIUSUINS 475 ml, ATNTY 2 MBC

A 2% 2

0 min
10 min 20 min 30 min 40 min
(lsiug)

T 4 :
W Rauwiuunzunsataanide 30 wiitlug Laminar flow

TBC E. coli

( PCA) (EC compact dry)

3.4
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25

475 ml

N \
\ L
2 MBC V 4 MBC JV 6 MBC

\\(/ 30 Laminar flow

Taiwa

TBC E. coli

( PCA) J k (EC compact dry) /
\%

3.5
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r \
( , )
Vv
0 month
. 1 month 2 months 3 months 4 months
(Susu)
%
/ \
>
R —— /
o, 3 4 months)
o, 1, 2, 3 4 months) (E. coli, . Typhimurium, . aureus)
v J K J
v V¥ M + \ 4
TPC TFC DDM MIC MBC

3.6
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