CHAPTER 3

MATERIALS AND METHODS C}
3.1 Plant Materials Y

Water spinach was purchased from four selected loca

arkets in Negeri

Sembilan. Organic water spinach (Figure 3.1 (a)) was pre S pisticide-free and

r nM@-oggnic

N
samples were presumed to contain pesticide resid e selection cri or‘fmﬁﬁb non-

selected as a negative control for pesticide residue leve

D

organic samples were water spinach bundles di on ra{ t pad(;ging prior

to purchase as shown in Figure 3.1 (b)-(d': nt material§ywere @in an ice box

and transported to the laboratory immeM

DS

(Q, ® O © (d)
«ilgure {1 Q?gan@nple and (b-d) Non-Organic Samples

N
\C.)

S.é\hemicals and Reagents
Q For the pesticide residue level determination, the pesticide standard diazinon,
C grade acetonitrile (C2HsN), sodium chloride (NaCl) and magnesium sulphate

(MgSOs) were purchased from Sigma Aldrich (St. Louis, USA). Primary secondary
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amine (PSA) was obtained from Agilent Technologies (California, USA). Sterile

peptone water (PW) used for dilution of the standard solution and plate couWr

(PCA) from Oxoid (UK) were obtained for determination of microbial av@.

K\g

3.3 Sample Preparation

Petiole f
! Base
)
‘Q ‘

Midrib

Figure 3.2: (a) Section (As Ma ‘ erewach s are Selected for Sampling
and (b) Water Spinac e ecte% Sampling
Fresh water spi%&?eane@em@aves from the middle of water
spinach, marked Wiwe in "e mplg(nﬁ'flgure 3.2 (a) were cut with stainless
steel scissors. L Md p unif@:olour and size (x 2.0 x 5.0 cm) were
selected as sh‘%ur 3.2 (
%%'reaﬂﬁeu)} é\

1 O
I &
3.4
atments were ap to water spinach leaves as follows; (F): fresh
‘un? d); (C1) : immersed in distilled water for 1 minute, (C7) : immersed in distilled
t

&
r for 7 minutes, (C15):immersed in distilled water for 15 minutes, (F): fresh (non-
reated); (U1) : ultrasonicated in distilled water for 1 minute, (U7) : ultrasonicated in

distilled water for 7 minutes, (U15): ultrasonicated in distilled water for 15 minutes.
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Table 3.2 summarises the duration and type of decontamination method applied on

water spinach samples.

Table 3.1: Summary on Sample Treatment Methods G\’

4
Treatment Method of Decontamlnatlon % -
Duration (mins) F
0 Immersed in T
1 No treatment distilled water at rasonic bath
7 (negative control) 25°C (positive at 25°C

15 control)
F: Fresh water spinach, C: water spinach immersed in distilled wat ter s inach treated with
ultrasonic waves

3.5 Ultrasonic Treatment .\d

Treatment with ultrasonic wave was cond different tll)n_@ng an

ultrasonic bath (Power Sonic 405, Hwashin T gy, 0‘. re e tank,‘gas filled

T
with approximately 3 L distilled water. Acw glass, beaker wasié\d with sterile

saline water (SW). One sample leaf N ersed int |Iled.%<er and carefully
A

placed in the centre of the ultr bat tan f re/start ‘of operation. Water

S
temperature was set at 25°C t)\ trgyn“ Q—
Samples were subj?Fto u' wa n water bath set at 40kHz

raso
l
frequency and 350W power utput, apd 48 minutes. After treatment, samples
were stored in pew@aolye‘hylen bags z%tored at 4°C until analysis on the same

day. %\ " l c’(}

\or the calibration of GC-FID, stock solution of diazinon (1000 mg/L) was
0 ared. Pure standard was taken out of the refrigerator (2-8 °C) and the preparation
was conducted in the dark room. Each 25 mg of standard was weighted into 25 mL

volumetric flask and the volume was adjusted with acetonitrile. Labelled bottles were
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stored at 4-6 °C. Standard stock solution (200 mg/L) was prepared by transferring 2 mL
of stock solution using a 5 mL bulb pipette into 10 mL volumetric flask and a

with acetonitrile. Calibrations working standard concentrations of 200, 4

[}
O
o

and 1000 ppm were prepared in 10 mL volumetric flask.

3.6.2 QUEChERS Extraction

z,q},

50 g sample was weighed and homogenised with a nWX -337, Panasonic,

Malaysia). 10 g homogenised samples were weighedai |fu ubes and
stored in freezer until further analysis. Samples w ept frozen in the ‘;gfﬁ to
minimise possible loss of remaining pest|C|de res due‘;o ts nsm\Qy to heat
produced by the addition of salt during extractlon 0Cess: aceto Rre was added
to the frozen sample followed by m|X| Mg a ona I. The mixture

was shaken vigorously using a vo m a tr& ged for 6 minutes at
L“\,‘S”? &
@

4000 rpm. G}

‘&
3.6.3 Clean-Up Extracti l ‘%\
1.0 mL aliquotw super

pre-filled with 15 f Mg$04 50 m%( PSA. The tube was closed, shaken

&

vigorously usi N) e for cpn%s%a}l then centrifuged for 4 minutes at 1000
eq 4
Q- &
’ <>
4
3.6.4 Sh atographic Analgé&~

\C-,

create the calibration curve and determine the level of pesticide residues, gas-

atography coupled with flame ionisation detector (GC-FID) was used (Agilent
9

0A GC System, USIM, Negeri Sembilan). GC-FID was injected with 1.5 mL of

[
tan ‘as ra ferred to 15 mL centrifuge tubes

samples at temperature 300 °C. The oven temperature program was programmed as
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initial temperature 80 °C to 175 °C at 30 °C/min to 225 °C (1 minute) at 15 °C/min to
220 °C at 10 °C/min to 240 °C (5 minutes) at 15 °C/min and injector temperatw
maintained at 230 °C. The column used was HP-5 (30 m x 0.25 nm filr% ess),

carrier gas Helium purity (99.999% purity), and constant flow rate: in of the

final extract were auto injected into the GC system. ?
3.7 Physical Quality Analysis Y'

3.7.1 Physical Appearance Comparison i\d
| ]
=\

Physical appearance and colourimetric changeS after each ftreat n’ of ples
were compared and documented with photographs tising a phone me&\(‘Samsung
Galaxy Al12, Samsung, Korea). \, Q\ \ SZ‘

_ &
3.7.2 Total Colour Changes (AE) De ation O
\I e
A chromameter (Labsc H'l‘J S@);\Nvas used for colour
roseali [

q
measurement determination. brw Wh&?ﬁlibraﬂon was carried out
beforehand. Colour par e%amp’es (L, : %d@ was measured and the results

E ’ a‘l‘ugvneasured in triplicate. Total colour

changes (AE) Wew ted as follows: 40%
N
qﬁ- (L* - ;2 _T_'?(;}* _ a*)z + (b* _ b*)Z
0 0
an /S S
<Q "v72
f&er

were calculated as total colodr changé’

0", a0", and bo" are eolour values of water spinach prior to treatments.

{
& \B\rexture Analysis

Adapting methods from Oliveira et al.(2016), water spinach texture was
determined by measuring the firmness. The instrument was set up by assembling a

heavy-duty platform (HDP/90) with a 2 mm stainless steel cylindrical probe (P/2) and
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using a 5 kg load cell attached to a texture analyser (TA.XTplus Texture Analyzer,

Stable Micro Systems, Godalming, U.K.). Pre-test speed was set at 2 mms” tew!!d

was 1 mms™, and post speed was 10 mms™, C}

\
Figure 3. 3 af Firm S Me@ment
Before starting the ana e peti e W{Sr(épmach leaf (refer to Figure
Ci

to penetrate %
sterLtd., Software). Three replicates per treatment

3.2 (a)) was removed ﬁ thetleaf pla yq p@m as shown in Figure 3.3. The

probe was positione over ar mpr : av0|d|ng the midrib region (refer
wt q snfg)a software (Exponent Stable Microsystem

Texture % tablp

were C ut and the results w@. presented as averages of three values.

to Figure 3.2 (b@ms w ' non @mple and the maximum force required
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3.8 Microbiological Analysis

3.8.1 Total Plate Count \R

The plate count technique was done according to Bacteriologi lytical
Manual (BAM) (FDA, 2001) with some modifications. About 25 g of samples was
homogenized in 225 mL of 0.1% sterile saline water (SW) in stomather bags for 2

% vtj aliquots (0.1mL)

48 hlurs. he results

minutes. Appropriate ten-fold dilutions were prepared in 0.

plated on plate count agar (PCA) and were incubated at 35

were expressed as log colony-forming units per gram,(log CFU/g .

3.9 Statistical Analysis b 4

All procedures were run in triplicat% Iues\whporte@avr.neans + SD
(standard deviation) for each treat %triplicat : tati@ analyses were
conducted using IBM SPSS Stati@jor Win &P v IBM Corp., USA).
Analyses of variance was perf sing ANO pros@es and Tukey post-hoc
test to assess the effects of m
responses (pesticide ;qtl,:;%lla@bility, firmness and microbial
availability). The ’r@vere @{ stat@y significant if the p-value obtained

is less than 0.05\ : ,' %&
/ &

vji es (durati Qéfultrasound exposure) on the

/V,s?&
.
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