CHAPTER THREE
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MATERIALS AND METHOT
3.1 Preparation of Sweet Potato Haulm Juice (SP@ .'\d

X
Sweet potato haulm (3 kg) was collected Perlis S vot fo}Farm in
Kangar, Perlis in February 2021. The hauerg bt% purpl\e)‘zgkinned and
yellow-fleshed sweet potato plants (Figure®d.1).,Upo ection, tr@‘ﬁered and dried

leaves, stalks, and stems were remov@e stored i ont@’in the chiller (4°C).

On the next day, the haulm was clﬁsusing ru\'tg%p a(ér*to remove the remaining
% S

dirt and soil, and the remainin%was discar Si ggaad spinner. The haulm was

cut for about 2 cm long each andjuic Ing a slow '%er (SAVTM JE-31).
'S

From the haulm, 1,784 'Io§ of @; and 0.955 kilograms of dregs were

produced. The htat Laul juice @U) was divided into two batches for i)

N
unpasteurise(S}ﬂ and i¥) pa yrﬁsed,%ﬂ-u. For the unpasteurised SPHJ, the sample
was trans@nto anal i

4

dryiﬁmwhile, th paséu@' SPHJ was pasteurised in a jacketed beaker (85°C, 5
C.)

and immersed immedim\efy in an ice-water bath to rapidly cool the juice down to

uminiom and kept frozen (-20°C, 48 hours) before freeze-

Qom temperature (<20°C, 30 min). The pasteurised sample was then transferred into an

uminium tray and kept frozen (-20°C, 48 hours) before freeze-drying. All samples were

performed in triplicate.
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Figure 3.1: The haulm (stem, stalk, leaves) used in this tuw obtained from the

purple-skin yellow-fleshed swe o plant
NY.
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3.2 Analysis on Sweet Potato Haulm Juice (SP X
\,

4
T &
S ®)
s done’on edriset and pasteurised juice by
BIE LS

y the oxid qion @aiacol in the presence of
hydrogen peroxide to assess t ci nAjteuris\s%/n according to (Bahceci et al.,
2005). One (1) mL oEPHWas dihjed hlgmﬁeionised water to be added to an

fo

: P 4 s
assay mix compose&. Il_ 0

3.2.1 Peroxidase Enzyme Test CN

A peroxidase enzyme test

measuring the colour change ind

gen per @'and 0.5 mL guaiacol in a total volume
of 100 mL deionl

e rate of c@ change induced by enzyme activity was
measured u@}peioﬁho gt('er §€Dat 420 nm. Readings were recorded every 2
second@g miPu b}

e increase in absorbegg in 1 minute was considered proportional to the

a@\go.l mL diluted juice was added to a 2.9 mL assay
mix.
Njase (POD) enzyme activity, and differences in the rate of pasteurised to non-

teurised SPHJ were used to determine percentage enzyme activity reduction caused
S

the treatments.



3.2.2 Total Soluble Solid Content (TSS) of Sweet Potato Haulm Juice (SPHJ)

Total soluble solid of unpasteurised and pasteurised sweet potato haul

was calculated using a digital refractometer (Digital Pocket Refractomete ®

ATAGO) and the values were expressed in °Brix. *
3.2.3 Total Solid Content (TSC) and Moisture Conte eet Potato Haulm

Juice (SPHJ) ‘\d

The total solid content was calculated as @ntage fr fll) (F@ weight
4
e

of the dry sample to the weight of the wet sam 0 g oI|d content

was subtracted from 100 to obtain m0|st e nt (gﬁoo in We SIS form (wb).
The equations were as followed: \
Total Solid Content (g/100 g wb igMof free €- n@ce/welght of SPHJ before

&
1
@’i S
(
Moistu% nt (g/ VJ @ Total Solid Content

o

!
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3.3 Prep io va:?t oH Juice Powder (SPHJP)
><$(rozen unpasteur d pasteurised SPHJ were freeze-dried (Freeze Dryer
\

0, Eyela) (-20°C, 3 Pa, 48 hours) to form the sweet potato haulm juice powder

HJP). The unpasteurised and pasteurised SPHJP is then grounded using mortar and
N

stle to get homogenised powder. All SPHIP was sieved (75 um), vacuum-sealed in

aluminium pouches, and stored at -80°C until further analysed.
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3.4 Physicochemical Analysis of Sweet Potato Haulm Juice Powder (SPHJP)
3.4.1 Water Activity, Colour Analysis and Physical Morphology

Water activity was calculated using a water activity meter (Aqu L%X Meter
Food). Colour analysis of unpasteurised and pasteurised SPHJP was anh/sed using a

colorimeter (LabScan XE Spectrophotometer, Hong Kong) %QE colour system

according to the manufacturer’s instruction. The physical ogy of SPHJP was

analysed through Scanning Electron Microscopy (SEM) ( M-1T800, Japan).
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3.4.2 Water Solubility Index Y- \ Y}/

5 Sgdistilled water in 50

thY(37°C) for 30 min before

mL centrifuge tube. The mixture was incubat W$
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cold Sq the@ples were not undergone

incubation, and proceed to centfi atiln i ,10,@ pm, 4°C) (Hanil Combi, 514R,

Korea). The supernat Wagbtained nd r]-d@ﬁOT) to obtain the weight of dried

& f‘«’éﬁ“’ .
ila, 2019; Moreira et al., 2009).
<

N s o s
34 imate Analysis an@rude Fiber Analysis

The macronutrient composition such as moisture, fat, ash, protein, fibre and
Q&lrbohydrate were analysed following the AOAC method (AOAC, 2005). Moisture
content was calculated based on moisture loss of SPHJP after oven drying, while ash
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content was based on the remaining incinerated SPHJP after ashing (4 hours, 550°C) in

muffle furnace (Carbolite, England). The ash content was calculated using formula:

Ash content (g/100 g dw) = Weight of SPHJP after ashing/Weight of SEN;ore
ashing x 100 *

The determination of fiber was determined under the digestion of S%P with sulphuric
acid and sodium hydroxide using the FibreTherm automYﬁrument (Gerhardt,
g

Fibretherm, German). Crude protein content was determi K'eldahl method and

the percentage of protein was calculated as followed: .\d
| _\"}
Protein content (g/100 g dw) = valu mtrogpn N) X 6. 25\Z~
‘Z'
Crude fat content was determined bas tractqffn at u(lQ petroleum ether
according to Soxhlet method. Total drate content Wa@talned by difference
AN
using formula: \&

; :
Carbohydrate content g WAJ (m g{ﬁﬁfe + ash + protein + fat)

(
All analyses were per% n tripli ﬁe}.' (?
\ 9
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Phenolic Conten @E) was conducted using the Folin-Ciocalteau method

mg to Hue et al. (2012) with modification. Sample extracts of SPHJP (0.5 mL),

n-Ciocalteau reagent (0.25 mL) and 7.5% sodium carbonate solution (0.75 mL) was
chbated under dark condition (2 hours, room temperature). The absorbance readings

had been taken at 760 nm using a UV-Vis spectrophotometer (Cary 50 Bio, UV-Vis,
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Malaysia), and the quantification of total phenolic content was based on the standard

gallic acid calibration curve. TPC was expressed gallic acid equivalent (GAE) on dry

weight (dw). The linear regression equation was as followed: \?
y = 0.4985x + 1.0354 Aj

R?= 0.9514 Yv
3.4.5 DPPH Scavenging Activity ‘\d
"aX

\’ N
The quantification of 2, 2 diphenyl-1-pic razyl (DRP a en.g(@; activity
4

(%) was based on the standard ascorbic acid ¢ ion 0% rdin Y;uérez et al.
(2020) with modifications. The absorbanc ings‘ﬁor JP acts and standard

were taken at 517nm using UV-Vis s@tometer (

The linear regression equation o

o
Ry

X k-
% 4 f &
The formula for Mng thle D Scaveéﬁg Activity (%) showed below:
N <
DPPH ngi/g Activi )f(!%&/c‘%(;bsorbance of control — absorbance of

Q’ samp )/a@rbance of control)] x 100

& IV

.Y 3
Q .6 Ferric Reducing Antioxidant Power (FRAP) Activity

Ferric Reducing Antioxidant Power (FRAP) Assay had been conducted according

to Benzie & Strain (1996) using ferrous sulphate (FeSOa4) as standard to get calibration
16



curve, with linear regression equation of y = 0.0044x + 0.8283, R? = 0.9879. FRAP

reagent was prepared in the ratio of 10:1:1 (300 mM sodium acetate buffer: 10 mM 2,4,6-

tri [2-pyridyl]-s-triazine (TPTZ) solution: 20 mM FeCls. The pH value of t&%er was

checked and maintained at pH 3.6. SPHJP extract (0.2 mL) was added Ec%
in.

(3.8 mL), followed by incubation at 37°C in the water bath for 30 m absorbance

reagent

readings were taken at 593nm using UV-Vis spectrophotometer (Caz 50 Bio, UV-Vis,

Malaysia). Y\~,
l

4.

N
3.4.7 Anti-nutrients Content é J ' —f)
4 <

The anti-nutrients content that has%;tedw ytic aci {and oxalic acid.

Megazyme Phytic Acid Kit and UV. V%ctroph Ic mégupd were used in the
bﬂ‘di \c{nvu

ctu.th’s instruction.

determination of phytic acid in SPE
o S
te

Oxalic acid content V\ rmined_based of ca{éhm oxalate precipitation. The

method involves titration o aquLous tracts @ sample with a standard solution
of potassium perman%i;‘na’a bej}ll)(w QUP (0.5 g) was added with 25 mL
distilled water an Mixu@moge@ﬂ (8000 rpm, 3 min, 30°C). The mixture

'

and incub inawater bath-(15min, 955C).
% N
(ﬁj :J <

the mixture was &)ﬁ‘,gvernight (16 hours, 30°C), it was filtered using filter
\

;Nn 50 mL falcon tube. The filtrate (25 mL) was added with tungstophosphoric acid
e

7

was then puri oric @cid (2.75 mL) and caprylic alcohol (2 drops),

S

nt (5 mL) and left for 5 hours. The mixture was added with ammonium hydroxide

NHsOH) until reach pH 4.5. The mixture was mixed with acetate buffer (pH 4.5, 5 mL)
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and left overnight (16 hours, 30°C). The mixture was centrifuged (1700 rpm, 15 min,

30°C) and the supernatant was discarded, leaving the precipitate.

The precipitate was washed using cold wash liquid and decatmg S was
repeated for at least 3 times to obtain purified precipitate. It was the ed with 5
mL 10% sulphuric acid. Blank (5 mL 10% sulphuric acid) and sam e incubated in

water bath (95°C) and titrated against 0.01N potassium permwte (KMnOg). The

endpoint reading was the first persistent pink colou OR than 30 seconds. The

calculation for oxalic acid content using following f : ‘\d
L ]

NS
Oxalic acid (mg/100 g dw) = [volume of KMn%! jt L 105 /Net
Yv

weight x We ) Y,

"Zq

67.5 = 0.45 x (30/20) x (dilution fact@onv 0 mSg
AN
Dilution factor = 25/25 >\y Y A

2
Wet slurry = 15.0 g A%
N
T
0.45 = 0.45 mg anhy I|c ac equ aJe t0°1.0 ml 0.01N KMnO4

A &
DR
3.4.8 Sta naly is (_/
\
5 results were an d statlstlcally to one-way Analysis of Variance

VVA) using Minitab Software to analyse the significant difference between the
r

itional concentration of unpasteurised and pasteurised SPHJP. The results were

Qpressed in (M £ SD), and the means were compared using Tukey’s test at p<0.05.
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3.5 Storage Stability of Sweet Potato Haulm Juice Powder (SPHJP)

Due to known sensitivity of antioxidant like 3-carotene to light; sam orage
without and with light were executed. The unpasteurised and pasteuris -dried
samples were sealed in aluminium pouches for dark conditions m ight) and
transparent packaging (with light). All pouches were stored in tra t container at
20+2°C, and the temperature was monitored using digital thermw. Stability analysis
for Ferric Reducing Antioxidant Power (FRAP) (and T IWic Content (TPC) in

unpasteurised and pasteurised SPHJP were evaluate ay 0, Day 14¢Day 60, Day

an a . ‘ Y'
120, and Day 180 ? | _\L}
4 \)‘Z”

3.5.1 Total Phenolic Content (TPC\ W é
. . S\
TPC of unpasteurised an ised tor

ay 0, 14, 60, 120 and 180
had been determined using escribed in 4.1.A<8~'
[73) S

O S

3.5.2 Ferric Red Nntio*ida ower (ERAP) Activity
o

FRA%\WY uhp Wlsszld pasteurised SPHJP stored at day 0, 14, 60,
120 an@ besp etegmined @g method described in 3.4.6.

G

0%.3 Statistical Analysis

>

.

The results were analysed statistically to one-way Analysis of Variance

(ANOVA) using Minitab Software to analyse the significant difference between the
19



nutritional concentration of unpasteurised and pasteurised SPHJP. The results were
expressed in (M = SD), and the means were compared using Tukey’s test at p<0.05. All
experimental data for storage stability of FRAP activity and TPC were evaluatéd for the
order of degradation kinetic (zero, first, or second-order). The determi Q)o Kinetic
model and half-life (t*2) of the FRAP activity and TPC in the SPHJP.tc&rade to 50%

of their initial concentrations had been calculated using foIIowir% ions (Equation 1-

\§
Zero order reaction: ‘\d
X

N
Kinetic reaction: Ct = -kt@uation ) ' _t"
2 B4

Half-life: tyz = %@qu%‘tl s‘i"
(f) &
First order reaction: \ O

Kinetic reactioniIn Ci&-kt + | Co (I@ﬁon 3)
«\Q’

@'e: k (Equation 4)
n: j \

t=
@utrient’s initial concentration,
0. = Nutrient’s concentration at time t
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