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Table 1. Results of nonparametric variance test for depitting indices.

X2
Jole &l as
Factor D.F. &S i 0331 Bgao CumigS L8, ,00 ogmo JSud gt
Depitting Efficiency Fruit Flesh Loss Fruit length change
. <aby 2 17.005** 17.733** 15.634**
Moisture Content
S _’Lﬁ 3 76.105** 112.117** 12.834**
Fruit Diameter
< et 2 2.919m 28.273** 56.494**
Surface Treatment
15
6’5 = “P 1 13.439** 0.005M 6.972**
Orientation

s#Significant effect at 0=1%  ns: no significant effect

2 - Mann—Whitney test

ool slbs 39518 o y3 V (g )lol (gl prdaws )3 I gz il 3gag st

1 - Kruskal-Wallis test
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S S A 00 3L 1 A
o3 als ool o Sl awslis b
Y gz 5o s = ole sesl 5l eolial b (5 S an
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Cughy s Jlite ey azgi b el (ol sl oo talS
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sdalice b zgdg & (S et 035l » Cugb) (il
b il L a5 0o olgce (0 JS8) ogas 48 au

03031 Jolgs w8l o (g a8 i 033 (S (3eSilie Aunnilile .Y Jou
Table 2. Comparison of mean depitting efficiency (%) under factors’ main

effect
Jele
# Jole xlaw Factor
Factor level* Cagb, b e e S5 )18 e
Moisture content Fruit diameter Surface treatment orientation
1 97.75a 98.69ab 94.95 94.54b
2 97.09a 99.86a 97.24 97.77a
3 93.64b 95.49b 96.29 -
4 e 90.60b e

ey 4 o jlews (gl e duo YY=YF o Yo=TY DAY A5 VA i 5 4 jlad gl cho )2 VA=Y 5 0o )0 VWA o 2 VP18 e 5 4 Cagby (gl W jusite golaw

Ll 4 95 9 YU gy i 4 (6055 e sl g Shgd Oey 9 @ o) als
5,05 500 b gy, dme WS 1o y3 B yg05] cllas 5 oolol (a5 5l clie psY gy b St 950 (glay pSilio
I 500 L (gl gixe 20 gl s P8 Sl ealie 55Y B9y b (Jgiw (59> oSl

«Factor levels for moisture content: 14-16%, 16-18% and 18-20% for diameter: 16-18mm, 18-20mm, 20-22mm and 22-24mm, for surface

treatment: control(no treatment), rice flour and vegetable oil and for orientation: upright and upturned respectively.

Means with same alphabet rank in each column has no statistically significant difference at 0=5%
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Fig. 5. Interaction effects of main factors on depitting efficiency
Panel variables: Orientation (1-upward, 2-Downward), Surface Treatment (1-Control, 2-Rice flour, 3-Vegitable Oil)
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Table 3. Comparison of fruit flesh loss (%) under factors’ main effect

Jole gl

Jole

Facto

r

Factor level Cugb, sh3 b oy S5 )8 Cus
Moisture content Fruit diameter Surface treatment orientation
1 5.07b 9.82a 6.89a
2 5.74b 4.70b 4.61b
3 6.88a 4.43b 6.20a
4 - 4.64b ----

iy 4 (daw e sl o s YY=YYF o VoY OASY e AFVA i 5 a4y shaB (gl cdo j VA=Y - g 00 )0 VA o 0 VF=VF i 5 & Cagby (sl b jusito polans 3
08 4 5) 5 Vb gy e 4 6518 S lp s St gy 9 @ o)l el
N RS b gl gime BT 203 8 (g0l slla s )3 (gylol i el (Y Bgy> b (St (9953 sl SSle
«Factor levels for moisture content: 14-16%, 16-18% and 18-20% for diameter: 16-18mm, 18-20mm, 20-22mm and 22-24mm, for surface
treatment: control(no treatment), rice flour and vegetable oil and for orientation: upright and upturned respectively.
Means with same alphabet rank in each column has no statistically significant difference at 0=5%
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Fig. 6. Interaction effects of main factors on fruit flesh loss
Panel variables: Orientation (1-upward, 2-Downward), Surface Treatment (1-Control, 2-Rice flour, 3-Vegitable Oil)
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Table 4. Comparison of mean fruit length change (%) under factors’ main effect

Jole
" ole gelaws Factor
Factor level* Cugb, ad b jlow S5l 8 cue
Moisture content Fruit diameter Surface treatment orientation
1 -6.84b -8.44a -9.44a -7.89%a
2 -7.01b -7.08ab -7.20b -6.88b
3 -8.30a -7.60a -5.51c
4 -6.42b

iy 4 e sl sl e e YY-YF o ¥emYY AT+ AF-VA ieus )5 ) 5B gl oy VAT + g 0o)3 VEIA o) VN8 iai 5 & Cagboy sy o i gl

08 45y 5 Vb gy e 4 6518 S lp s St o9y 9 @ 3l el

)5 50380 b (gl stme BN o3 B (g0l (sllaS o )3 (glol s 5l ceilite (Y By b gt (90 (sl pSibee

«Factor levels for moisture content: 14-16%, 16-18% and 18-20% for diameter: 16-18mm, 18-20mm, 20-22mm and 22-24mm, for surface

treatment: control(no treatment), rice flour and vegetable oil and for orientation: upright and upturned respectively.

Means with same alphabet rank in each column has no statistically significant difference at 0=5%
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Fig. 7. Interaction effects of main factors on fruit length change

Panel variables: Orientation (1-upward, 2-Downward), Surface Treatment (1-Control, 2-Rice flour, 3-Vegitable Oil)
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Fig.8. The apparent quality of the pitted fruits with surface coatings of (a) edible oil, (b) rice flour and (c) untreated.
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Abstract

Due to the significant share of depitted dates in the trade of Samran cultivar, this study aimed to find the
optimal preparation conditions for Saomrun fruits for depitting using a needle-cup depitting machine. A full
factorial experiment was conducted with four controllable factors of fruit diameter, moisture content, surface
treatment, and fruit orientation in a completely randomized design with four replications. The results showed
that with proper preparation of date fruits, it was possible to improve all three depitting indices of depitting
efficiency, fruit flesh loss, and fruit length change. By controlling the fruit moisture content within the
standard value of 18%, proper depitting efficiency alongside minimum fruit flesh loss and length change can
be achieved. The mean flesh loss and length change at this moisture level were approximately 5% and 7%,
respectively. From the standpoint of reducing fruit stickiness, although rice flour surface treatment showed a
relative advantage, the use of vegetable oil is also recommended due to its ease of use and positive effect on
fruit appearance. In all tested conditions, inverting the fruit led to better depitting outcomes for Saomrun
dates. In overall, controlling the fruit moisture content at 18%, treating the fruits with either rice flour or
vegetable oil, and inverting the fruits in the depitting cups can achieve a minimum depitting efficiency of
97.5% for fruit diameters of 16-22 mm, in line with national standards. Given the decline in key indices for
larger diameters, further research is recommended to propose suitable solutions or modify the machine design
to achieve acceptable values for these parameters.

Keywords: Saomrun dates, depitting machine, surface treatment, fruit orientation, depitting efficiency
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