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CHAPTER VI

RESULTS AND DISCUSSION *

4.1 Physical Characteristics z '
A
| @ N

According to Jahromi,et al. (2008) the shape and size are normally used to describe a

~ 7T O

seed, grain or fruit. Physical dimensions and shapes are vital fac:t'ors when |t comes to

sorting and sizing of fruit. The date fruit characteristic such as fruit weight, length and
: U S
width are importance in differentiation between the cultivars. Thus, these parameters

¥ N &AW

were measured for 15 brands of dates and the results as shown in Table 3. Brand

\ J A D J C}
No0.15 showed maximum weight{idth a@h (12339, 5.20 cm and 5.98 cm)

\
respectively .While brand No 10 had the smallest fruit welght width and length (6.00

g, 1.22cmand 2.34 cmLespectlver , ' 0’
7 &
TABLE 3: Physn;tkactenrt \Mate fr%gwr different brands
No. nd Width (cm) Weigh (g)
1 1.94 +0.29 8.46 +0.09
2 188 £0.43 9.94 +0.34
3 54 1.74 £0.32 115 +0.29
4 3. 36&'—0 56 1.74 041 9.78 +0.58
E: hamlm +0 32 216 0.19 114 +0.92
6 Paradisa +0.41 2.04 +0.32 122 045
Alsafa . +0.50 154 £0.26 6.28 *0.66
\ Meera 3.38 +0.34 160 £0.23 6.14 +0.52
Sun Fruit 3.82 +1.08 1.36 +0.60 6.50 +0.59
10 Ajwa 2.34 +0.28 1.22 +0.35 6.00 0.74
11 Sugary 2.86 +0.38 1.70 £0.24 9.80 +0.48
12 Rashodei 3.30 +0.24 1.80 +0.24 9.98 0.35
13 Sun seed 3.40 £0.26 1.70 +0.24 8.14 0.75
14 Sodat 3.96 0.47 2.60 =+0.30 9.78 £0.46

15 Sultana 5.98 +0.22 5.20 +0.56 12.3  +0.50
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4.2 Minerals Content of dates

Element analysis of the dates fruit by using AAS showed that dates fruit contain many
valuable and useful element like Potassium (K), Magnesium (Mg), nese (Mn),

Ferum (Fe), Copper (Cu), Zinc (Zn) and Calcium (Ca). The results of minerals

-—
content of dates from different brands are presented in Table 4. The concentration of

Ny

minerals was found similar to those expected results. Where K present is highest

B
concentration in all different types of dates followed by Mg and Ca While'Fe, Z&z Mn
_ SV\ -
and Cu at lower concentration ( Sawaya et al.,1983).\ 2 \
Ty - \?—'

All 15 brands of the dates were 5|gn|f|cantly found different in their minerals

levels. Brand No.11 had the highest concentration of Zn (4.84 ppm) whereas Brand

r T =N\?).
No. 6 had the lowest concentration (0.3:(') ppm). Bran'd No.lO\had the highest level of
6 v

Cu (4.50 ppm), Fe (17.60 p m),l\4n (4.710 ppm) and @g (352.5 ppm) while the

[ ] -
lowest concentration of Cu showed in brand No.9 (0.54 ppm),the lowest concentration

rf X | 21,3
of Mg showed in brand No. 6 and brand I>|0.15 (1.00 ppm) whereas the highest

a 7 0NV Y
concentration of Ca showed in brand No.15 (320.0 ppm). Brand No.7 had the lowest

N N K

concentration of Fe (7 10 ppm) and brand No.12.had the highest concentration of K

I ° Y2
(2023 ppm) whereas the lowest presented in brand No.11 (1443 ppm).

AQ\— 4 ",‘zé\\
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TABLE 4: Minerals content in dates from15 different brands determined by using Atomic ﬁmption spectroscopy (AAS)
N,

Brand No. Zn RSD Cu RSD Fe RSD Mn RSD ‘C—)‘Mg RSD Ca RSD K RSD
1 2.00 0.007 2.33 0.022 11.16 0.013 226 0006 ““\2741 0011 101.6 0.007 1930 0.002
2 2.17 0.012 2.03 0.012 8.35 0.013 2.25 o.ooeY' 200.8  0.007 175.8 0.008 1585 0.003
3 427 0.031 1.00 0.014 10.40 0.011 228 00Mm) 2533 0.006 230.0 0.000 1751 0.001
4 3.13 0.045 3.14 0.039 8.38 0.015 2.04 m 259.1 0.006 252.5 0.010 1728 0.001
5 3.30 0.012 3.14 0.017 9.18 0.034 1@1 I ,2266 0.006 219.1 0.007 1859  0.002
6 0.30 0.000 1.85 0.008 10.99 0.022 1.00%0.014 2480 0.006 257.7 0.015 1617 0.890
7 2.63 0.019 1.64 0.023 7.10 0.014 %‘ 0.013 1@4.1 0.018 250.8  0.006 1525 0.016
8 0.75 0.019 2.28 0.006 16.40 0.018 0 72908 0.013 1316 0.022 1918 0.003
9 2.90 0.033 0.54 0.027 12.80 0.007 028 +¢ 300.8 0,005 285.0 0.009 1929 0.002
10 4.18 0.007 4.50 0.039 17.60 0.008 .003;. 352.5 0.007 130.5 0.004 1643 0.003
11 4.84  0.003 1.28 0.023 8.10 o.o%\ : og@ 283.3 0.014 225.0 0.000 1443 0.002
12 2.85 0.010 1.65 0.009 13.10 Q‘r) A7 0:020 278.3  0.005 275.5 0.017 2023 0.001
13 1.75 0.000 2.33 0.022 10.30%’1 -Q§3.oo7 253.3 0.011 190.0  0.000 1882 0.001
14 3.00 0.012 3.03 0.010 BSSN.oazv}\j 0.008 279.1 0.005 264.1 0.006 1758 0.000
15 3.06 0.005 3.33  0.000 (%R?.eo )?a 0.000 226.6  0.640 320.0 0.000 1675 0.000

Where /&\ Q

Concentration of minerals in ppm <k- N
& o
RSD = Relative Standard Deviation A \c.}/
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4.3 Principle Component Analysis (PCA) of Dates

4.3.1 Physical Characteristics 5 )

In this study the multivariates of row data matrix which consist of 1R|fferent brands

of dates were subjected to PCA . PCA was performed using ttﬁfe p maters (weight,

length and width). Loadings and scores matrixes were ined as 'ummarized in
Table 5 and Table 6 respectively. .\d
@
| R g
TABLE 5: Loadings of 3 significant Principal Com s (PCs ' _t')
Variables PC-1 NV

Length 0.16
Width 0.28

Weight

Eigenvalue %

S
TABLE 6 : Scores of 3usigti (})lmB;ents (PCs)
A~

ASPC-2 PC-3

1 K ) -0.05 -0.26

2 \ O -0.67 -0.22

3 S -0.99 0.28

4 (ﬁ -0.43 0.16
Q. -0.66 0.02

b g -1.14 0.04

Q 4 0.76 0.25
58 0.62 -0.04
0.65 0.48

\ 10 -0.30 -0.52
11 -0.80 -0.17
12 -0.49 0.09
13 0.08 0.08
14 0.55 -0.01
15 2.85 -0.17
Eigenvalue % 16.0 1.00
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The data set is explained by 3 principle components as shown in Figure 3. Y'

FIGURE 3: Explained variance from 15 different brands of dates for I
Characteristics —
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g, WL
PC1 accounts to 83 % varian PCA mo qontr' es to width and length.

Dates brand No 3, 5, and 6 are pi:i incl . These scores had positive

&
values characterized b(weig as pr ;ﬂin @4. Loading plots showed the
ed w engt

'3
weight is anti-correlK i vi/ m{l g hé'énd No. 15 had maximum value on
these parameters&orm its.own#class @:2 accounts to 16 % of PCA model
significantly G’b ted' by b o(.j')& 9, and 10 characterized by length and
width [@r’a@ rmyclass N>

» where brand No. 10 was the smallest one.

Loadings plot showed weight v&aracterized by brand No. 15 as displyed in Figure
NS N

%cores plot brand No. 1, 2, 4, 11, 12, 13 and 14 were distributed near center that

Qform class 2 which between class 3 and class 4.

.
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FIGURE 4 : Scores plot of PCA from 15 different brands of dates for physic?'

Characteristics \

Scores

1 4
m
. 1
13
0 —
14
class 2 .

PC-2 (16%)

class 4

classl

-4 -3 -2 -1 o 1 2 3 4
PC-1 (B3%)

\_’ O\
NS
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4.3.4 Minerals Composition YV
al

The multivariates of standardized data matrix of 15 different brand& were
subjected to PCA in order to reduce the number of descriptors associ ith the data
set. Loadings and scores matrix were obtained by using m$position as
variables as shown in Table 7 and Table 8 respectively. Y.

TABLE 7: Loadings of 4 significant Principal Compo '\d
®

Variables

/n

Cu




TABLE 8: Scores of 4 significant Principal Components (PCs)

36

PC-2 PC-3 PC-4 (}Y-
=

Brand No PC-1
1A 7523 3975 1.815 0.561
1B -7.524 -3.881 2.088 -0.418
1C -7.226 -3.981 2.247 -1.40
2 6.271 -0.556 3.951 -2.34&'
2B 6.461 -0.471 3.726 42
2C 6.661 -0.479 3.735 0.
3A 0.036 0.667
3B -0.066 0.719
3C 0.034 0.714
aA 0.887 1.378
4B 0.995 1.415
ac 1.083 1.235
5A -4.204 0.929
5B -4.498 1.028
5C 4.4 1.071
6A 6.12 2.174

St

15B
15C

igenvalues %

4.276 -0.013 -0.067
13.0 6.00 0.00
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The accumulation percentage of eigenvalue for 7 principle components indicat ,
the data set is explained by 3 principle components as shown in Figure 6. \eans
that Mg, Ca, K are the variables those contribute to PC model. A

FIGURE 6: Explained variance 15 different dates brand for minerals €ontent

a

Explained variance

H-Vadancs
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&
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\ T
PC1 accounts to 81 qw\wme [ CA odegq tributes by K (- 1.00). PC2
g

contribute by Ca ( 0.8 (-0.;r ). S :'eé p}b'ln Figure 7 and loadings plot in

Figure 8 explain%brandl oweégnbst contributes to Mg,brand No. 15

showed most oqtr\lb es t bra 0. 12 most contributes to K mineral.
[
While bra@4 an 1}e‘zlc§§%gether in the middle of the plot. Class 1
"
C ;ﬂ;)f)

which % aluesfa Bra&No. 1,5,8,9 12 and 13 classified as class 2
WhiQ

=

PC values were ne @é On other hand, brand No. 2, 6, 7, 11 and 15 are

gr gether in Class 3. These brands had positive values for PC 1. Brand No. 10

3 ified as class 4 which PC 2 value was the highest negative value (- 6.2).
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FIGURE 7: Scores plot of PCA from 15 different brands of dates by using AA
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4.4  K-means Cluster of dates Y'
4.4.1 Physical Characteristics 3 )

The k-means cluster analysis on physical measurements data for 15 different brands of
dates classified all samples into 4 different classes as displa)QsNble 9 based on
elate

three characteristics weight, length and width and this ca d to scores plot in

Figure 4. Class 1 is formed by brand No. 15 where the had vyidth and
Y~
weight, while class 2 is formed by brand No. 1, 2, a‘ a_\ér}ge in
width and weight. Class 3 is formed by brand ax@?n weight
and class 4 is formed by brand No.7, 8, 9 a
TABLE 9 : K- means cluster from i f @\according to physical
Characteristics

Brand No. Class

15 1
1,2,4,11,12,13and 1 2

35,6 3
7,8,9and 10 &\ 4

\ g
4.4.2 Min&?omiositi
< E N\~
The k-mearE cluster an y3|3' on nzmerals content for 15 different dates classified all

BY

samples™into 4 different classes’as shown in Table 10. And this can be related to

%plot in Figure 7. Class 1 is formed by .brand No. 3. 4 and 14 where the dates

01 average concentration of Mn (1.00 ppm- 4.71 ppm), Fe (7.10 ppm-17.6 ppm),Cu
(0.54 ppm-3.33 ppm) and Zn (0.30 ppm-4.84 ppm) while Class 2 is formed by brand
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No. 1, 5, 8, 9, 12 and 13 where the dates have the highest concentration of IZ?E
ppm). Class 3 is formed by brand No. 2, 6, 7, 11 and 15 where the dae} the

highest concentration of Ca (320.0 ppm) and Class 4 is formed by bra 10 where

the dates have the highest concentration of Mg (352.5 ppm). q

TABLE 10 : K- means cluster results from 15 different szf dales according to

Minerals content \d
L 2
N

il
Brand No Characteristic { , ' _&c@Iass
3.4and 14 Mn, Fe, Cu&Zn (inaverage) : \Y‘ 1

1,5,8,9, 12 and 13 K ? : 2
2,6,7,11and 15 Ca

A~ W

10 Mg \q, N o



