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Twa cultivares of date palm { Phoenix dactylifera L.} i.e. Hilla-
wi and Khadrawi were studied at the khalal, rolab stapes and lats
‘rutub’ of matority for their moisture contents, vit. C and sugars
contenis Moisture vit. C and sugar percentage were non-significantly
different in fruits from either of the whoil of a variety. A higher vit.
C (8.76 gm;100g) and total sugar content (32.96%2) were noted in
Hillawi unti{ rutab stage, Jo lats rutab stage total sugar contents
[o both cultivars were same (53,79 and 53.41%), while vit. C con-
centration was higher in Hillawi (4.8]1 mg/i00 g} iban in Khadrawi
(1.85 mg/100g]).

INTRODUCTION

The information on the chamical campasition of the important date varie
ties grown in different parts of the world is not scarce, However, the quality of
of date fruit from differents spaibes which emerge in whorls at far distant inter-
val is seldom taken iato consideration. The preseat studies are therefore, deemed
poineer to explore if the quality of dates from different whorlen is variable. Ash-
mawi ef al, (1982) analysed Zagloul dates on dry weight basiz, At khajal stage
it contained 84.31%; water, 45,4%/ reducing sugars and 10.57% sucrose, at 'Rutad’
stage, 59.96%7 water, 82.0%7 reducing sugars, and 13.29% sucrose. Girad {1962)
studied the sugar contatts in Deglet-Noor dates on dry weight basisand observed
35.867; non-reducing sugars 44.77% redecing sugars and R0.63% total sugary,
Yousif ef al. (1982)studied the nutritive value of four commercial [raqi date
evs, Lo, Hillawi, Sayer, Zaidi and Kbadrawi, Sawaya ef o/, (1983ab) analysed
sugars and vit. C contents of fifty five date varietic grown in Saudi Arabia at two
differcnt stages of malurity viz. 'Khalel’ and ‘Tamer’, The results showed that
total sugars as well as reducing vugars were high in *Tamer’-stage (70-80 and
29-85% on fresh weight basis}, than Khelal-stage (60-80 and 8-81%,), but sucrose
contents wete high at ‘Khalal’ stage (35-70%) than Tamer stage (11.43%), Vit
C at khalal stage were more {1.8-14 3 mg/100g) as compared to thatin *Tamer'-
sizge (1.1-6. 1mgfl00 g).



Meligi ef al. (1983) compared lraqi date palm cys, Burhi, Hillawi and
Sayer with local Egyptian cv. Shamani, Total sugars were the highet in Hillawi
fruit (30-303, on fresh weiht basig), followed by Sayer, Burhi (25-27%;) and
Shameni (21-23%). Reducing sugars highest in Hillawi {21%) followed by
Shamani (18-1927), Sayer (11-1427) and Burhi (1297},

MATERIALS AND METHODS

These studies were conducted during 1984-85. Two important date varie.
tiesi. o, Hillawi and Khadrawi were selected for ihis stedy. The age of the
trees was 10-15 years grown in the main experimental orchard of University of
Agicultore, Faisalabad, Fruoit, from spathes emerged in different whotls at far
distant timce (30-40 days) waa taken for the analysis, Molisture conteats, vit. C,
reducing sugars aod non.reducing sugats were aualysed by using ADAC procedu-
res at 'Khalal’ ‘Rutab’ and ‘Late Rutad’ stages of ripening,

RESULTE AND DISCUSSION
1) Molsture Contenis

The data os the moisture coatents of fruit are reparied in Table 1,

Table 1. Molsiure percentage af frult in differemt wherls

Dates of sampling Hiliawi Khadrawi
Wi W Wy W, W3 W,
D, (27.6.85) 7579 70.50 7842 7239 6992  70.76
Khalsl
D, (18.7.88) 57.92 57.66 53.24  58.41 57.91 55.4%
" Rutab
D, (2T.7.86) 34.37 36.57 1650 35,85 15.71 3577
Late Rutab :
V; I
54.5%a 58.67b
D D, Dy -
36.13a - 5761tb 73400

Tho statintical analysis of the data revealed that moisture percentage wae
higher in Khalal stage and decreased rapidly afierwards yotil Ruteb and Late
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Rutab-stages, Moisture contents were significant by higher in Hillawi than in
Khadrawi, At Khalal-stage the moisture contents of Hillawi and Khadrawi rag-
ged from 70.50 to 76 42% and 69.92 to 72.39%, at Rutab-stage, 57.66-56.247; and
5§5.45-59.41%;, whereas at Late Rutab stage, the moisture contents renged frem
36.37-36.57% and 35.77-35,855;, respectively. Moisture contents of fruit from either
of ths whorl was statistically identical indicating no significance on any stage.
The sarlier findings were similarly raported by Ashmawi ot af, (1962) and Sawaya
#f of. {1983), Their findings were in complete agreement wilh the resulis of
presant studies,

2) Fit. € Contenrs

- The data ragarding vit. C contents of two date varicties at different times
during development are prenented in Table 2,

Table 2. Fitamin C concentration in Date Fruit from differant whoris

Dstes of Hillawi Khadrawi
sampling —Z
W W Wi Wy W, W,
Dy (27.6 85) 1238 1764  14.13 .41 1.3 18.2
Khalal
D, (18.7.83) 9.4 8.93 8.33 7.78 .78 7.07
R utab
D; {27.7.85) 553 4 53 4. 37 2.01 2.8l 1046
Late Rutab
vV, v,
T.25a B 82k
D, D, Dy
3.25a 2.166h 12.52¢

The atatittical analysis of the datm revealed that vit. Ccontents wera
higher at Khalal stage and ater dropped to the lower levels in Rutab and late
Rutab' stage, Yitamin C contents were significantly hightr in Hillawi than
Khidrawi, However no significent differencs in vit. C contents was noted in
fruits from spathes emerged at different timen in the whorls. Vit C contents
wera highar at "Khalsl’ stage which decreased at Tamer stage, Similar observa-
tions wera reporied by Yousif ef of, {1982), Sawaya ef of, {1983 ab), The results
of their studies ars quite similar to our findioge.
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31 Sugar analysis

Tha results of total sugars, reduciog engars sd non-teducing sugars arc
oreiented in Table 3, The statistical analysit of the data reven'ed 1hat the 1ol
sugars wern significantly lower at Khalal mage and increased gradually in ‘Ruted’
and late ‘Rutab’ elages, Total supars were significaptly higher in Hillawi then
Khadraw. Total sugar of the fresh sample of Hillawi and Khadrawi dates
ranged from 17.74 to 18.8%] and 15.95-16.47% at Khalal stage; 32.21-23.45%,
and 31.98-3% 37% &t 'Rutab’ stage; 53.04-53.0470 snd 53.06-63.47¢% at late Rutab
-staga respectively, However, no significant differonce in tolal sugars were noled
in the f{ruits from epathes emerged in different whorls at different times. Simi-
larly the resulis for fotal sugers on fresh weight basis were reported by Sawaya
ef al. (19810), Meligi ef af. (1983} Bnd on dry weight basis by Sawaya {19834).
Their result, both on fresh and dry weight basis were higher 1o our findings,
which may be attributed to the milder and wet climatic conditions during fruit
ripening under which this experiment was conducted,

4) Reducirg Sugers

The reducing sugars were significantly lower at ‘K halal' stape which inc-
reased praduzlly in *Ruteb’ and late ‘Rutab’ stages. The analysis also revealed
gignificant interaction between whorls and dates of sampling, which indicated
differences in levels of reducing sugars in fruits from different whorls at various
rimes of sampling. However, no significant diffarences in reducipg Sugars were
noted in fruits from whorls emerged at different time and &lso non-signiference
difference among both the varieties. At *Khalal’ stage reducing sugars rangeil
from 5.76 to 8.28% aud 5.77-5.78%, at Rutab-niage 11.51-11,76% and 10.43-
12 039 wt Jate Rutab stage 19.24-19.93% aud 19.65-10.0777 respectively, in
Hillawi aud Khudrawi cva, The results on both fresh and dry weight basis
reported by Girad (1863), Ashmawi ef al. (1562), Meligi & al. (1983)and Saways
gt al. {1383} werz higher to our fiudings. The differeuce may be attributed to
the varieties and climatic conditions under which the experiments were conducted,

5} Nom-reducing Sugars

The statistical avalysis of the data revealed that non-reducing suars were
lgwar siguifcantly at Khala-stage add theu jucrensed graduslly in Ruteb and
lale Rutab-siages. The analysic also indicated that nou-reducing sugars were
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higher in Hillawi than Khadrawi. However, no significant difference in non,
reduciug segars were noled jo fruits from whorls which smerged at different
time. Non-reducing suger contepts of Hillawi and Khadrawi dates at Khalal
stage ranged from 12.16-12.72% and 10,17 10-74% at Rutab-stage 20.81
-21.88% and 13.62-20% at lste Rutab-stage 33.27-33,0 and 31.41-33.95%
respectively, Non-reducinp supars ou fresh whight basiz were higher at Khalal
and then decreaced in Rutah aud Tamer stages reported by Sawaya ef af. 19533 b.
Similarly ou dry weight basis non.reducing sugars at Khalal stags 10,67-40%7 at
Rutab-stage 12.35-82.0% as reported by Ashmawi ef al* (1982) and Sawaya of af.
1583 b. The sugar aontents on freshweight basis were higher in their findings
and almost similar on dry weight basis to our findinge

Table 3. Percentuge of total Sugers, reducing sugars and wow-reduring eugars in
different whorls ( fresh weight basis)

Dates of samplieg Hillawi Khadrawi
Wy Wi W, Wy W W,
D, (27.6.85) T.q 18.76 28 81 17.%0 16.47 16,74 16.95
Khalal
R.T. 6.03 6.58 5,70 5N 3,78 5.78
N.R.5. 12.72 11.53 12.15 10,54 10,46 10,17
D; (18.7.85) T.5. 33.37 33.49 L 8 31,53 1.2z B2.37
Rutab
R.5, 11.78 1%.51 11.40 11.84 10.49 11.03
N.R.S, 21.61 21.98 10.9% 16,68 20,78 2034
Dy (27.1.88) T.S8. 53.04 53,20 53,34 53.06 53.74 5358
Late
Rutak R.S, 12.74 19,93 19,93 19,65 15.79 20,07
K.R.5 33,80 33.27 33.41 33.41 33.93 33.5]

T. 8. = Total sugars, R. T. {Reducing sugar) N, R, S.(Non-
reducing sugars)
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