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ABSTRACT
This project aimed at production of high quality and nutritious natural date juices from
Saudi dates at a pilot laboratory level, and analysis of date fruits and produced juices
followed by sensory evaluation of produced natural juices through panelists knowledgeable
of Saudi dates and their products.

Date juices were produced from three Saudi date cultivars, namely, Sukkari, Khlass,
and Rezaiz. Results of the physical properties and basic color parameters of date fruits
showed that mass of the date fruit was 8.85, 9.11, and 6.11 for Sukkari, Khlass, and Rezaiz
cultivars, respectively; and mass of date pit and ratio of date pit mass to mass of whole fruit
were 1.03, 0.82, and 0.76 g; and 0.116, 0.09, and 0.112 for Sukkari, Khlass, and Rezaiz
cultivars , respectively. Length and major diameter of date fruits were 30.6, 36.69, and
27.51 mm; and 24.03, 21.19, and 20.74 mm for Sukkari, Khlass, and Rezaiz cultivars,
respectively. Basic color parameters varied within the ranges 27.33 (Rezaiz) to 38.84
(Sukkari) for the parameter L*, 5.74 (Rezaiz) to 9.59 (Sukkari) for the parameter a*, and
6.31 (Rezaiz) to 18.95 (Sukkari) for the parameter b*.

Chemical analysis data of the flesh of the three date cultivars showed variations in
carbohydrates and fructose, glucose, and sucrose sugars. The sucrose content in the Sukkari
cultivar (54.27 g/100 g) was significantly higher as compared to its content in Khlass (0.48
9/100g) and Rezaiz (0.47 g/100g) cultivars. Fructose and glucose sugars content in Khlass
cultivar (33.56 and 37.04 g/100g fructose and glucose, respectively), and Rezaiz cultivar
(32.62 and 33.92 ¢/100g fructose and glucose, respectively), were significantly higher as
compared to their content in Sukkari cultivar (6.43 and 7.81 g/100g fructose and glucose,
respectively).Protein, fat, moisture, and ash contents in g/100g varied in the ranges 3.12
(Sukkari) to 2.11 (Khlass) for protein, 0.15 (Rezaiz) to 0.17 (Sukkari) for fat, 10.26
(Sukkari) to 15.3 (Rezaiz) for moisture, and 0.15 (Rezaiz) to 0.17 (Sukkari) for ash. Crude
fiber content in date flesh was the lowest in Rezaiz cultivar (2.46 g/100g) and the highest in
Sukkari cultivar (3.70 g/100g), and vitamin C content was the lowest in Sukkari cultivar
(1.19 mg/100g) and the highest in Khlass cultivar (1.76 mg/100g).Potassium showed the
highest content among all analyzed minerals in date flesh varying within the range 525.00
9/100g in Rezaiz cultivar to 585.00 g/100g in Sukkari cultivar. Other minerals contents in
9/100g varied in the ranges 55.9 (Rezaiz) to 64.05 (Sukkari) for calcium, 46.36 (Rezaiz) to
76.10 (Sukkari) for magnesium, 5.40 (Khlass) to 10.83 (Sukkari) for phosphorous, and 9.10
(Sukkari) to 11.50 (Rezaiz) for sodium. Total energy content in date flesh of the three date
cultivars varied within the range 294.56 k calorie/100g in Rezaiz cultivar to 315.19 k
calorie/100g in Sukkari cultivar. Experimental results revealed that microbial load, yeasts,
molds, and coliform in the fruits of the three date cultivars were within accepted levels for
dates.

Chemical analysis results of natural date juices and natural date juices with added
fresh lemon juice produced from the three date cultivars showed variability in their content
of carbohydrates, total sugars, fructose, glucose, sucrose, protein, fat, ash, potassium,
calcium, magnesium , phosphorous, and sodium. Total soluble solids content also varied in
the range 21.1 Brix for Rezaiz juice with 10% added fresh lemon juice to 22.9 Brix for
natural Khlass juice. Titratable acidity as citric acid (%) varied in the range 0.06 for Khlass
natural juice to 0.76 for Rezaiz juice with 10% added fresh lemon juice, and the pH values
for date juices varied in the range 3.44 for Rezaiz juice with 10% added fresh lemon juice to



6.26 for Khlass natural juice. None of the produced date juices showed any vitamin C
content.

Results of the sensory evaluation data showed that panelists preferred most the
natural Sukkari juice (without added lemon juice) with a score of 7.6 in the Hedonic scale
(9 most accepted, 1 least accepted).Natural Sukkari date juice (without added lemon juice)
was also superior in panelists scores for color, taste, and flavor of the date juices. Khlass
and Rezaiz natural juices (without added lemon juice) scored 7.4 for the overall
acceptability attribute. Analysis of variance of the main effects of the produced juices
showed no significant differences in the effect of the date cultivar, and significant
differences in the effect of added lemon juice. Interaction of date cultivar and added lemon
juice showed no significant difference.
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Jalall 46yl

PERIRR

UV-VIS _Spectrophotometer (UV-160 | AOAC 996.11 LIS <y g S ?\
1PC), Shimadzo
(Total Carbohydrates)
RID 10A Detector, HPLC, Shimadzo | AOAC 980.13 (Sugars) cslSud Y
Fibertec 2010, Foss Tecator AOAC 978.10 ALl ) v
(Crude Fiber)
2300 Kjeltec, Foss Tecator AOAC 988.05 (Protein) ciligi ¢
2050 Soxtec, Foss Tecator AOAC 963.15 KNy sall o
(Total Fat)
Furnace, Barnstead Thermolyn AOAC 972.15 (Ash) alel -
Binder Air Circulated Oven AOAC 925.45 ‘51}’:)3\ ssiaall y
(Moisture)
Brix Meter AOAC 932.14 SIS Al Adeall ol gal A
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Titration AOAC 984.24 igylaall Fa gl q
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gﬁi[r)nadzlg/lloA Detector, HPLC, | AOAC 986.13 (Vitamin C) z cpalé | )+
Aa 6650 AAS, Shimadzo AOAC 985.35 bl | Y
(Metals, K,Ca,Mg,Na)
UV-VIS Spectophotometer (UV-160 | AOAC 970.39 (Phosphorus) ) siusdll \Y

1PC), Shimadzo
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ax) v fama VY0 590,00 54 g psidll an) v fame TLEY 50,6 5 ) AT tagieall
G i ol B il oGy 5 oD 5 (oS BN el CiluaY pgeall
o Laigy D gl Cilinal 3 gial) o gpensiiall 5 ppandlSH lan Clagine o (B dasine
asmaitlall 5 sl Cligine of Badl o sdigine 508 51 amageall Clisine el
n sl 538 Slgina Ll il 5 QDA iay djlie @Sl e B dlle S giadll
Sl GlaY aa Ve sl @ YAE 0T S ¥aY,0T 5 ¥Y0, 14 caly a8 K)) dsU

e G dygina (9508 dga ae el oGyl 5 (DA

Aaje 8 31y 5 odld 5 S el Gilual Hld ll 3gLeSl) clisSal L (Y=£) Jsaa

Al
Component Sukkari Khlass Rezaiz
Ggsal) G BEEN R0
Carbohydrate (g/100g) 84.23+0.25 a 82.07+0.16 b 77.96+0.07 ¢
Chaw s0)S
2Total sugars (g/100g) 68.42+1.92 a 71.07+0.40 a 67.01+1.87 a
S ab Sy
Fructose (g/100g) 5iS 2 6.34+0.00 b 33.56+0.21 a 32.62+1.37 a
Glucose (g/100g) 3sSsla 7.81+0.13 ¢ 37.04+0.11 a 33.92+0.57 b
Sucrose (g/100g) 5 S 54.27+1.80 a 0.48+0.10 b 0.47+0.07 b
Fat (g/100g) (3382 0.17+0.01 a 0.16+0.01 a 0.15+0.00 a
Moisture (g/100g) 10.26+0.20 c 11.22+0.01 b 15.30+0.09 a
ish) S5
Ash (g/100g) sl 1.82+0.05a 1.82+0.16 a 1.54+0.11a
Crude Fiber (g/100g) 3.70+0.07 a 2.70+0.06 b 2.46+0.08 c
NEQ
Vitamin C (mg/100g) 1.19+0.03 ¢ 1.76£0.02 a 1.56+£0.02 b
T Opaiild
315.19+0.80 a 307.56+0.45 b 294.56+0.27 ¢

3Energy (kcal/100g) 4.lS 4dls
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Calcium (mg/100g) asudls 64.05+1.34a  59.70+0.57b  55.90+0.71c

Magnesium (mg/100g) 76.10+1.27 a 59.85+1.63 b 46.35+0.35 ¢
e},g.ugléu
PhOSphOI’US (mg/loog)‘)jm 10.83+0.25 a 5.40+0.14 c 6.42+0.12 b

Potassium (Mg/100g) a subis: 585.00+7.07a  565.00+21.22ab  525.00+7.07 b

Sodium (Mg/100g) a3 sea 9.10+0.14 a 11.50+2.12 a 11.00+1.41a
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Sl e aal G 2l Juals qupmy AU Gl 237 ¢ 35 St 35S lat 593858 =300 @ly <)
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el 5 laall 5 e sSaall Jeall niall Fppgaill wil of Sl (e gl 038 (e
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.2007; Mahjoub et al., 1986; Hamad et al., 1982)
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5 eilaadl (salll juac 385 5al dusale 3ysar lead GAlY) 5 Apadall el jiliasl
LoV Q) alall GadAl 5 juand ol i GmeaS a0 e agal) b il
Agime A cllia il g gal juae 7Y e Al Caladl)l 350 juael @b (meaS
e sl jilae cilie 8 4 A8l of Cigli B g d)leal) dimganl) il paes b
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Gop ) Ala (85 Al 5 el gmae Ve Al Gliad) 3l uasl aad e gl
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Sl e ilasl 4Ll Sl L (£-£) Jsan

SukJ1 SukJ2 SukJ3
S yuac bac mac
Component ;<. Osad Dmaete R el juact s S
(sl 7o) (costb 71 +)
2Total sugars (g/100g) &S <L S 20.48+0.33 a 19.86+0.66 a 19.16+0.06 a
Fructose (g/100g) .S 1.99+0.06a 1.86+0.02 a 1.91+0.08 a
Glucose (g/100g) JsSsis 2.43+0.21a 2.13+0.01a 2.26+0.26 a
Sucrose (9/1009) s S~ 16.07+0.05 a 15.86+0.63 a 15.00+0.27 a
Protein (g/100g) <5 0.43+0.00 b 0.46+0.01 a 0.44+0.00 b
Fat(g/1009) ¢sa2 0.01+0.00 b 0.01+0.00 ab 0.02+0.00 a
Moisture (9/100g) sk s sina 76.80+0.47 a 75.74+0.20 a 75.98+0.74 a
Ash (9/100g) 2, 0.39+0.01 b 0.43+0.01 a 0.41+0.0lab
3Energy (kcal/100g) i< 4dla 85.01+1.59 b 90.21+1.07 a 89.76+0.37 a
Calcium (mg/100g) sl 12.07+0.10 b 12.95+0.07 a 13.404+0.14 a
Magnesium (mg/100g) sxsicla 12.5+0.07 b 13.85+0.07 a 14.05+0.07 a
Phosphorus (mg/100g) _ s 12.05+0.07 c 13.45+0.07 b 14.65+0.07 a
Potassium (mg/100Q) e sl 5 115.35+0.50 ¢  124.45+0.78 b  127.65+0.50 a
Sodium (mg/100g) a5 s 9.93+0.10 a 9.95+0.08 a 10.204+0.14 a
Titratable acidity (%) as citric 0.07+£0.00 ¢ 0.45+0.00 b 0.73+0.01 a
(il Gaes) 4 jleall 4 geal)
TSS (°Brix) (%) 4l 4l Jsall - 22.60+0.00 a 22.83+0.88 a 22.20+0.00 a
PH (s souedl (¥ 38 5 6.14+0.00 a 3.92+0.01 b 3.52+0.01 ¢
Vitamin C (mg/100q) 7 cueild 0.00 0.00 0.00

26 P<0.05 (siud) v dygine 338 e gl 8 b 0S8 Agliie lga Jead il cllasgial) !
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Jodal ja jiliasl LiLegl i) L (0-¢) U

Khil J1 Khil J2 Khl J3

Component ¢y sSall 5 past A o et LA

(sl 7o) (costb 21 )
Carbohydrate (g/100g) cimss 23.70£0.38 2 22.92+0.30 a 21.32+0.57 b
?Total sugars (g/100g) 48 b S 19.86+0.02 a 18.99+0.77 a 18.08+0.97 a
Fructose (g/100g) S s 9.51+0.18 a 9.07+0.22 ab 8.66+0.33 b
Glucose (g/100g) JsSsis 10.17+0.16 a 9.72+0.57 a 9.25+0.62 a
Sucrose (g/1009) JsSes 0.21+0.00 a 0.21+0.02 a 0.17£0.02 a
Protein (g/100g) <l s » 0.21+0.00 a 0.21+0.00 a 0.21+0.01a
Fat(g/1009) ¢sa2 0.01+0.00 a 0.02+0.00 a 0.02+0.00 a
Moisture (9/100Q) 25k s sine 75.70+0.57b  76.45+0.50 ab 77.86+0.56 a
Ash (9/100g) 2, 0.39+0.01 a 0.40+0.01a 0.41+0.01a
3Energy (kcal/100g) 4 43 89.79+1.39 a 86.89+1.17 a 80.90+2.17 b
Calcium (mg/100g) a sa-d\S 8.11+0.03 b 8.54+0.64 b 9.12+0.03 a
Magnesium (mg/100Q) aswwicle 8.37+0.04c 10.89+0.09 b 12.05+0.07 a
Phosphorus (mg/100g) _ siué 3.64+0.01c 6.75+0.07 b 9.21+0.01a
Potassium (mg/100g) a5 110.404£0.14c  113.40£0.14 b 116.10+0.42 a
Sodium (mg/100Q) s s 1.86+0.01 ¢ 2.45+0.07 b 3.69+0.01 a
Titratable acidity (%) as citric 0.06+0.00 ¢ 0.39+£0.00 b 0.71+0.00 a
(il Gans) 4 jlixal) i geal)
TSS (°Brix) (%) 4dsh aslall ol 5all - 22.90+0.00 & 22.10+0.00 b 21.30+0.00 ¢
PH (s souell (Y 38 53 6.26+0.01 a 3.96+0.00 b 3.49+0.01 ¢
Vitamin C (mg/100g) z ceeild 0.00 0.00 0.00

2 ¢ P<0.05 (siud) vie Lygine 3558 Led ol 8l J$ 8 dglite lgyn Jesd ) Gilbawgiall )

il 53,75 8 by Sl (o BB a5 ¢3Sk 5Slark 3568 =S il

Yy
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Rez J1 Rez J2 Rez J3

Component ¢sSall DDy omas mact ) owas juact 3y juac
(s 7o) sad (st 7)) sad

Carbohydrate  (g/100g) 21.26+0.481a  20.95+0.163 a 20.63+0.46 a
SRPETEP
2Total sugars (g/100g) S b S 18.55+0.30a  17.98+0.42 ab 16.81+0.59 b
Fructose (g/100g) )5S 4 9.21+0.00 a 8.93+0.12 a 8.26+0.18 b
Glucose (g/100g) JsSsls 9.18+0.29 a 8.89+0.31a 8.30+0.48 a
Sucrose (g/100g) JsSw 0.16+0.01 a 0.16+0.01 a 0.22+0.07 a
Protein (9/100g) <lisis 0.33+0.00 a 0.34+0.01 a 0.35+0.00 a
Fat(g/100g) ¢sa2 0.01+0.00 b 0.01+0.00 b 0.02+0.00 a
Moisture (g/100g) 25k s sisa 77.90+0.62 a 78.01+0.13 a 78.53+0.60 a
Ash (9/100g9) 2w 0.42+0.01 a 0.39+0.00 b 0.40+0.01 ab
3Energy (kcal/100g) 4 4dla 81.16+1.80 a 80.01+0.58 a 78.87+1.74 a
Calcium (mg/100g) p saed\S 9.85+0.07 ¢ 10.55+0.07 b 11.65+0.07a
Magnesium (mg/100Q) s suicle 11.45+0.07 b 12.41+0.07 a 13.00£0.01 a
Phosphorus (mg/100g) _sawé 13.61+0.01 b 13.95+0.07 b 14.51+0.01 a
Potassium (mg/100Q) sl s 129.8+0.99¢c  135.20+0.42 b 137.85+0.35 a
Sodium (mg/100g) 4 52 5= 3.68+0.01b 3.99+0.01b 4.28+0.03 a
Titratable acidity (%) as citric 0.12+0.00 c 0.44+0.00 b 0.76x0.00 a
(bl pans) 4 lnall 4 saall
TSS (°Brix) (%) sl a4lal ol 5all - 22.40+0.00 a 21.70+0.00 b 21.00+0.00 ¢
PH i sl ) 58 58 5.33+0.01 a 3.82+0.00 b 3.44+0.04 ¢
Vitamin C (mg/100g) z caeild 0.00 0.00 0.00

% P<0.05 (ssisall ic dpgina (358 le el 8l J$ 8 dgliie lya Jead Al clangid) !
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sl jilianl ol ap@ll il (V=) Jsan

it ol Sensory attributes

Date Date Juice
cultivar 4 Color Taste Flavor Overa!:_
L e ) ae o ) e acceptability
(\;J\ J}‘ZJ‘
Natural Juice+ . . . .
+1.41 +1.65 +1.15 +1.10
Natural Juice+ 5%
lemon juice (w/w) 6,752 6,95 6.45% 6.40°
Sukkari Joot b i i ' ;
< Vo Ca Vi +2.05 +2.05 +1.54 +1.85
¢ (3 e
Natural Juice+ 10%
lemon juice (w/w) 6.20° 5.90° 6.00 5,85
gas hY kb as 499 +251 +2.22 +2.39
(O3sl) Ogadd
Natural Juice+ 0% . . . .
+ + + +
Khlass b s +0.99 +1.56 +1.87 +1.43
oo Natural Juice+ 5% A A A A
+1.93 +1.82 +1.83 +1.91

WZO-FNW

Yo



Rezaiz

B:35)

(©5ll) Osedd
Natural Juice+ 10%
lemon juice (w/w)

)3.\49 Z\ . +@J¢ W
(95l Osad
Natural Juice+ 0%
lemon juice(w/w)

Natural Juice+ 5%
lemon juice (w/w)

s 7.o+§<_:1¢ s
(©sll) Osad
Natural Juice+ 10%
lemon juice

s 7y .+L;x3,b s
(O3sll) O5edd

5.50P
+1.99

8.252
+0.85

6.20°
+1.82

6.25P
+1.37

5.10P
+2.02

7.70°
+0.92

5.50°
+1.99

5.35P
+1.90

5.45P
+2.26

7.20°
+1.51

5.60°
+1.90

5.20P
+2.07

4.90°
+2.25

7.40°
+1.39

5.45P
+2.14

5.05P
+2.04

die dysine (3558 led Ll e Ciia JS1 5 Apals IS agee S dgliie lgya Jesd ) cillan i) !

8.158.25

Hedonic scale

© B N W & U O N 00 ©

Color attribute

Slasll

o

Lemon juice, %(w/w)

Y1

P<0.05 sl

M Sukkari
M Khlass

i Rezaiz



Hedonic scale

Hedonic scale

o B N W M U1 O N 0 O©

o B N W A U1 O N 0 O©

Taste attribute
slasll azk

7.75 7.7

M Sukkari
M Khlass
i Rezaiz
. ° '
Lemon juice, %(w/w)
Flavor attribute
lasll 44
75 73 5,
M Sukkari
H Khlass
i Rezaiz

. [ A

Lemon juice, %(w/w)

Yv



Overall accptablility attribute

Sileasll Jlall J sl
9
8 7.6 74 74
e 7
3
o 6
g
5
E M Sukkari
4
M Khlass
3 .
i Rezaiz
2
1
0

° \K)

Lemon juice, %(w/w)

slac clie aeaad )Y el licall ) aiil) af claugiad Alie L (V-8) JSS
- (Rezaiz) 31y, 5 (Khlass) u=>a 5 (Sukkari) (oS &N sl

G s Osadll sae 5 el uae Ciia il ol Jidad @ (A=) s g
Lgime 5 paill Caial dygiee e il Lulu) ahilll o 8 cliay) o J s
Osadll juae 5 el Coia I bl Jelal) eyl Al Wl ciloadl ¢ galll juaal
s ilac z ) AulSa) Al oda X5 gdygiee e CulS il mln 8 cldbay) ol
sl Gilial e (5T e gnall e Jsd 5 zlai Ciliad) Gsalll jaac (e BlA Zuanda
A s oA 5 oS A0

JGlad) el juae 5 all juae Caia cily Sl Gl Jilas il L (A-€) Jsas

Source L2l df  Type MS F P
SS

Main Effects

SO RER v o1

Varaity 2 13.3 6.65 1.88691 NS

P

(G
YA



Lemon Added 2 150.1 75.05 21.2951
Olzs Ogad juae

Interaction

Jdatall Jelid)

Varaity * Lemon 4 7.7 1.925 0.54621 ) NS
Added

Oyoed poae™ o) i (G
las

Error 171 602.65 3.524269

o)

(Syma)***

Gluagll § alalifiuy) —o

dagl) 5 3asall dlle Agpdall ) liae ) AplKa) Jiall gy sl e piln cy
eenl) apl) il Gl et el giaal o Angendl sall (e zlady 4000
Oselll pae Clilal o G dpaphall laall e dapn 5 (peSadd) dlle Juiats
Qilal) il Gl WS yy 5 el 5 oSe DA el sl gl el
s osSshall 5 gl Ay dpepdall sl CliySu e Al Leiligiae ilaall el

caspsall 5 )siudll 5 o gairally asudlSlly o galind) Galee ) Adlal ¢ 5 80
Aaled) cailgal) (e 2aall claiin gopiall a8 Jeadl Aagliey duhall s3a oag
Lngradl sall Cilial e 220 ST e Al el jiliae ) e Jads Al AL
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