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EDITORIAL 

This issue of the Dale Palm Journal contains 9 research papers re­

presenting a wide spectrum of subjects relevant to the date industries of the 

region. 

Rapid propagation of date palm through tissue ·culture techniques holds 

much promise for the date industry and encouraging progress has been 
made at several research centres in developing appropriate techniques for 

successful production of plantlets. A range of organs and tissues have been 
employed. Gabr and Tisserat in their paper present 'parameters involved in 

the isolation, culture, cell wall regeneration and callus formation from palm 

and carrot protoplasts'. Al-Salih has reported on the influence of position 

of scarification and type of seed planting on date palm seed germination. 

He reconfirmed the theory laid down by the great philosopher Ibn Washia 
in 903 AD. Hussein et al have studied the effect of pruning of date palm 

(Phoenix dactylifera L.) of Zahdi cultivars on quantity and quality of fruit 
characteristics. They suggested that medium to light pruning may only be 

needed for Zahdi cultivars to obtain the best results. Ba-Angood and 

Shamshad Ahmed present chemical composition of major date culti~<ars 

grown in the United Arab Emirates. 

Jaddou et a/ report on flavour volatile analysis of Zahdi dates by gas­

liquid chromatography. 

Two related studies are directed towards industrial application of date 

and date products, Shukr and Muhsin report on the utilization of date juice 

in some frozen desserts (ice cream) and Al-Noori eta/ report on the use of 

dates in the formulation of some bakery products. 

Date seed can be utilized as a potential source of energy for farm 
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animals. However, it may be desirable to reduce seeds hardness by soaking 
in water and germinating them before mixing in animal feed. Sumianah et 

a/ appropriately report on the changes in the chemical composition of three 
cultivars of date palm seed during germination. 

Nezam El-Din and co-authors report on the possibility of utilizing date 

by-products that come out as waste from date processing plant as a source 
of tannin and pectin compounds. Johnson lists 8 additional graduate theses 
on the date palm and other Phoenix spp. 

The Regional Project endeavours to provide through the "Date Palm 
Journal", information and views that could assist in further developing and 
strengthening the date industry and improving the returns to farmers, 
handlers and processors of date palm products. 

The Editorial Board welcomes from readers any suggestions for further 
improving the technical standard, presentation and usefulness of the 
Journal. 
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M.M.A. Khairi 
Chairman, Editorial Board 
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NOTES FOR AUTHORS 

The Date Palm Journal is published twice a year by the FAO Regional 

Project for Palm & Dates Research Centre (NENADATES), Baghdad, 

Iraq. Contributions to the Journal may be (a) papers of original research in 
any branch of date palms, (b) review articles, (c) short communications, 

and (d) news and views. The research papers submitted for publication in 
the Journal should not have been previously published or scheduled for 

publication in any other journal. 

Manuscripts 

Papers may either be in Arabic or in English with summaries in both. 

The manuscript should be typewritten (double spaced, with ample mar­

gins) on one side of the paper only. Two copies of the manuscript should be 
submitted, the original typed copy along with a carbon copy. Authors 

should organize their papers according to the following scheme as closely 

as possible: (a) title of paper, (b) author's name (and affiliation written at 

the bottom of the first page), (c) abstract, (d) introduction, (e) materials and 

methods, (f) results, (g) discussion, (h) conclusion, (i) acknowledgement (s), 

(j) literature cited (arranged alphabetically), using the following illustrated 
format: 

Andlaw, R.J. (1977): Diet and dental caries- a review. J. Human Nu­

trition 31 :45. 

Francis, D.E.M. (1974): Diet for sick children, 3rd Ed. Oxford: 

Blackwell. 405 pp. 
Lepesme, P. (1947): Les insects des palmiers. Paris: Lechevalier. 

247-48. 

Tahara, A.; T. Nakata & Y. Ohtsuka (1971): New type of compound 

with strong sweetness. Nature 233:619. 
However, in case of short papers and communications, results and di­

scussion could be combined in one section. 
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Tables 

Tables should be reduced to the simplest form and should not be used 

where text or illustrations give the same information. They should be typed 

on separate sheets at the end of the text and must in no case be of a size or 

form that will not conveniently fit onto the Journal page size. Units of 

measurement should always be clearly stated in the column headings; any 

dates relevant to the tabulated information should be stated in the table title 

or in the appropriate column heading. 

Illustrations 

Line drawings and graphs must be in jet balck ink, preferably on bristol 

board or tracing paper. Photographs should be on glossy paper, negatives 

being supplied where possible. Figures including both line drawings and 

photographs, should be numbered consecutively in the order in which they 

are cited in the text. The approximate position of tables and figures should 

be indicated in the manuscript. 

Units 

Units should follow the metric system. Yield or rate is expressed in me­

tric tons/hetare or kg/hectare. Any reference to currency should be ex­

pressed in U.S. dollars or the equivalent to a local currency stated in a 

footnote. 

Offprints 

Unbound, free copies of offprints are allowed as follows: one author, 2G 

copies: two or more authors, 30 copies. Additional copies may be obtained 

on payment at cost and if more than the gratis number is required, this 

should be specified when the paper is submitted. 

Correspondence 

Contributions and correspondence should be addressed to the chairman, 

Editorial Board, Date Palm Journal, c/o Regional Project for Palm & 

Dates Research Centre in the Near East & North Africa, F AO, P .0. Box 

10085, Karradah Al-Sharkiyah, Baghdad, Iraq. 
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PARAMETERS INVOLVED IN THE ISOLATION, CULTURE, 

CELL WALL REGENERATION AND CALLUS FORMATION 

FROM PALM AND CARROT PROTOPLASTS 

M.F.GABR 

Desert Institute, Ministry of Agriculture, Mataria, Egypt 

and 
B. TISSERAT 

U.S. Department of Agriculture, Agricultural Research Service, Western Region Fruit 

and Vegetable Chemistry Laboratory, Pasadena, California 91106 

ABSTRACT 

Isolation procedures to obtain high yields of viable protoplasts from 

callus cultures of Erythea edulia L. and Daucus carota L. and shoot tip, 

callus and leaf explants of Phoenix dactylifera L. were developed. Optimum 

protoplast production was obtained from tissues on a nutrient medium 

composed of 0.35-0.7 M sucrose, 0.2% macerozyme, and 1% cellulase. 

Agar plated protoplasts regenerated cell walls, divided and produced cell 

clumps within 2-3 weeks. In one instance, a short-lived embryogenic callus 

was produced from protoplasts derived from date palm callus. 

Mention of a trade name is solely for the purpose of providing specific information and 

does not constitute a guarantee or warranty of the product by the U.S. Department or 
Agriculture or an endorsement by the Department over other products not mentioned. 
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INTRODUCTION 

Palm breeding suffers from a number of disadvantages that have pre­

vented rapid development of superior hybrids 0). Protoplast production, 

fusion and subsequent plant regeneration has occurred in several plant 

species (3,4). This avenue of study was pursued with the intention of 

developing techniques which could be employed to breed palms under 

controlled conditions. An attempt was made to compare the environmental 

and nutritional parameters necessary for protoplast isolation and culture in 
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Callus Formation From Palm and Carrot Protopfasts 

the dicot, carrot (Daucus carota L.) and the monocots, guadalupe fan 

(E1:vthea edu/is L.) and date palms (Phoenix dacty/ifera L.). Protoplast 

experiments were conducted simultaneously with palm and carrot tissues 

in order to determine if optimum culture factors differed for these diverse 

plants. The parameters necessary to optimal protoplast production in 

palms are discussed. Also, the establishment of callus tissue from gua­

dalupe fan and date palm protoplasts is reported. 

MATERIALS AND METHODS 

Embryogenic callus of carrot was initiated from petiole segments cul­

tured on a modified Murashige and Skoog (MS) medium containing 0.1 

mg/1 2,4-dichlorophenoxyacetic acid (2,4-D). Guadalupe fan and date 

palm callus were obtained from a cultured excised embryo and seedling 

offshoot shoot tip, respectively, on the same medium but containing 100 

mg/1 2,4-D, 3 mg/1 N <i(L'Jisopentyl) adenine (2iP), and 0.3% activated 

charcoal. Fan palm was chosen for experimentation because of its rapid in 

vitro growth rate. Date palm (cv. Deglet Noor) shoot tips, apical meristems 

and leaf primordia were also utilized to obtain protoplasts. In some cases, 

embryogenic date palm callus derived from a seedling clone was· used to 

produce protoplasts. Protoplasts were usually prepared by treating tissues 

with a filter-sterilized enzyme mixture (ca 5 ml/g fresh wt.) composed of 

1% Onozuka RIO cellulase. 0.2% macerozyme RIO (both from Kinki 

Yakult Biochemical, Nishionomiya, Japan), 0.7 M sucrose, pH 5.7 (non­
buffered) and incubating for 24 hrs at 29° C under a 16 hr photoperiod at 

lOOft.-eandle illumination. Cellular debris was removed by filtration th­

rough a 180 fl diameter stainless steel mesh. Protop1asts were further 

isolated from debris by centrifugation in Babcock bottles containing 0.35 
or 0.7 M sucrose, followed by washing 1-3 times in sucrose solution 

and then agar plating as described elsewhere(4). Protoplast 

culture medium consisted of a MS salts, 3% sucrose, 1% D-manni­

tol, 0.4 mg/1 thiamine HCl, 100 mg/1 i-inositol, 0.6 mg/1 

a-naphthaleneacetic acid, 0.01 mg/1. 2,4-D, 0.1 mg/1 benzyladenine and 

0.6% Seaplague agar (FMC Corporation, Rockland, Me). Various me­

thods of differential centrifugation were tried to isolate protoplasts from 

debris by serially laying 10, 8, 5, and 0% percoll or ficoll in 50 ml centri-
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fuge tubes. Optimum osmoticum concentration was determined using 0.3 

to 3 M sucrose or D-mannito!. Determination of a satisfactory cellulase 

type suitable to produce high protoplast yields was performed by testing 

I% cellulase from Aspergillus niger, Types I and II, and from 1i'i­
chodenna viride, Type IV (Sigma Chemical Company, St. Louis, Mo.), 

Driselase (Kyowa Hakko Kogyo Co., Tokyo, Japan), Cellulysin 

(Calbiochem, San Diego, Ca) or Onozuka RIO cellulase. In all cases, 

cellulase types were employed directly without further purification. The 

influence of light on protoplast yield was tested by incubating cultures ei­

ther in clark or under a 16 hr photoperiod. The influence of continuous 

agitation was determined by agitating carrot and fan palm callus in enzyme 

mixtures on a gyratory shaker for 24 Ius at 0, 50, 100 and 150 rpm. 

RESULTS AND DISCUSSION 

The age of the callus and vegetative material was found to profoundly 

influence the production of protoplasts. Seedling and mature date palm 

leaves did not form protoplasts whereas leaf primordia adjacent to the 

apical meristem tip produced viable protoplasts. Protoplasts could easily 

be obtained from the apical shoot tips of date palm (e.g. 3 apical meristems 

with 3-5 adjacent leaf primordia cultured in 5 ml enzyme mixture produced 

up to 3.2 x 105/ml protoplasts). Presoaking of shoot tips for 24 hrs with 

liquid MS medium containing 100 mg/1 2,4-D, 3 mg/1 2iP and 0.3% 

charcoal improved protoplast yields ( 1.1 x 10 5/ml) verse no presoaking 

(1.1 x 104/ml). The benefit of a hormone soaking prior to protoplast 

isolation has also been established in Pinus(2J. 

Conditions to obtain optimum protoplast yields from callus cultures .Pf 

fan palm and carrot were very similar except carrot produced its highest 

protoplast populations (4. 7 x 10 5/ml) on medium containing 0. 7 M su­

crose while palm produced its highest yields (I. 7 x 10 5/ml) on medium 

containing 0.35 M sucrose. Cellulysin, Driselase and Onozuka R 10 cellu­

lase were found to be about equally effective in producing protoplasts from 

palm callus (7.8 x 10 to 8.3 x 104 /ml) and were superior to the other 

cellulases tested. Optimum protoplast production was obtained from 

stationary incubation of tissue in enzyme mixture as compared to 

agitation. Increasing agitation rates decreased protoplast yields and re-
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sulted in proportionally smaller diameter sized protoplast populations. 

Protoplast yields were equal whether tissue was incubated in the light or 
dark. 

The most satisfactory method of separating protoplasts from adjacent 

cellular debris was to employ centrifugation in 0.35 M sucrose using 

Babcock bottles. Protoplasts migrated to the uppermost portion of the 

bottle and were then retrieved by pipetting. This method was preferred over 

the more tedious percoll and ficoll differential centrifugation procedures. 

Protoplasts were found to remain intact and viable in the original 

enzyme mixture up to 21 days. following 24 hrs in enzyme solution 

spontaneous fusion among protoplasts was common resulting in the for­

mation of numerous giant protoplasts. These giant protoplasts were 

;ncapable of cell wall regeneration and they usually burst shortly after or 

during transfer to agar medium. Protoplasts (both carrot and fan palm) 

initiated cell wall regeneration within 10 days of plating and produced 

multi-cellular colonies within 2-3 weeks. Colonies could be distinguished 

without the aid of a microscope at the end of 3 weeks. Production of callus 

from isolated protoplasts was found to depend on the size of the protoplast 

population. Date palm protoplasts derived from shoot tips did not produce 

cell colonies. This was attributed to their low densities. However, in one 

instance, protoplasts derived from embryogenic date palm callus 

regenerated cell walls, divided, and even produced embryogenic callus with 

several early embryoid developmental structures after 30 days in culture. 
Subsequent attempts to reculture callus failed. In contrast, protoplasts 

derived from carrot callus regularly produced callus with globular asexual 

embryos on this medium within 30 days. 

It appears then that protoplast production, fusion and early cell wall 

regeneration is not difficult in palms. However, continued cell division and 

callus production is infrequent and remains to be clarified through further 

experimentation. Obviously, the cell production medium and environment 

was inadequate for further cell and plant regeneration. 

Future palm protoplast studies should be directed first toward developing 

fast growing embryogenic callus cultures to use as a source for protoplast 
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isolation and cell regeneration. Asexual embryogenesis from callus in 

palms is only about one-tenth as rapid as in carrot. Somatic embryos in 

palms arc produced from hard-textured and slow growing nodular struc­

tures whereas in carrot embryos are produced from soft viable callus 

masses (5). Presumably, the slow growth of palms in culture has a de­

trimental influence on protoplast survival. Once suitable fast-growing 

embryogenic palm tissue sources are selected experiments should be con­

ducted to maximize protoplast and early protoplast-derived cell survival 

rates by altering the medium and environment. 
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FLAVOUR VOLATILE ANALYSIS OF ZAHDI DATES 

BY GAS-LIQUID CHROMATOGRAPHY 

H. JADDOU, M.T. MHAISEN and M. AL--HAKIM 

Nuclear Research Centre, Faculty of Agriculture and Biology, 

P.O. Box 765, Baghdad, Iraq 

ABSTRACT 

A method was developed to isolate the flavour volatiles of dates that 

involved low temperature distillation under reduced pressure. Both the acid 

and non-acid fractions of the flavour volatiles were found to retain the 

initial date aroma. Gas liquid chromatography was used to separate the 

flavour volatiles into their various constituents. A total of 38 volatile 
compounds were tentatively identified, of that 27 compounds were from the 

non-acid fraction. The volatile free fatty acids isolated from date distillates 

are C 6 , C 8 , C 9 , C 10, C 11 , C 12 , C 14' C 16 , C 18 , C IU' and C 20 • The iden­

tification procedure used was based on retention data using two different 

columns. 
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INTRODUCTION 

Iraq is one of the major date producing countries in the world. The total 

production of dates for 1977 season was 578,000 tons, of that 371 thou­

sand tons were Zahdi dates\OJ. The nutritive value of Zahdi dates was 

studied with regard to sugar, protein, fat, ash, fiber, water soluble vi­

tamins, and trace elements(7,17l). Date fruits constitute a substantial part of 
the diet in Iraq and other Arab states. It can be a complete diet since they 

contain all necessary ingredients required for human body (9). 

Component of the flavour fractions'ofmany foods have been the subject 

of intensive research in recent years. Yet date flavour has been practically 

untouched despite the fact that ~ates are considered to be a pleasant food 

for many peoples of the Arab world. 

Flavour analysis was carried out by many methods such as, si­
multaneous steam distillation ether extraction (SDE) method(l8,13,3,10l, 

solvent extraction (5,12,14), and many other methods. Isolation and iden­

tification of flavour compounds were carried out by gas-liquid chromato­
graphy (GLC)\5,12,16,23). 

In our present investigation, a method was developed to analyze the 

flavour volatiles of Zahdi dates using gas-liquid chromatographic techni­

que. 
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MATERIALS AND METHODS 

Sample: 

Zahdi date used in this study was harvested from Za'afarania Ex­

perimental Station, near Baghdad. 

Reagents : 

The volatile flavour standards used in this study were high quality 

chromatographic standards, Kit No, 2IA Hydrocarbons (Alkanes, normal 

C 6 - C 19); Kit No. 24C Hydrocarbons, unsaturated C 
8

- C 22; Kit No. 

I lA Alcohol C 
1

- C 
5
; Kit No. 12A, Alcohol C 

4
- C 

22
; Kit No. 17CX, 

phenols; Kit No. 43A, 2-Methyl Ketones; Kit No. 45D, Aldehydes C 
3

-

C 16,obtained from Poly Science Corporation (Illinois 60648, U.S.A.). 

Isolation of Flavour Volatiles: 

Zahdi date sample (IOOg). slurryed with 500 ml of warm distilled water, 

using high speed homogenizer at 1800 rpm. A few drops of silicon an­

tifoaming agent (BDH) was added together with 2 Ill of laevulic acid and 

ethyl laevulate. The laevulic acid acts as internal standard for the acid 

fraction, and the ethyllaevulate used for the non-acid fraction. Distillation 

of the slurry to dryness was carried out under reduced pressure (10-15 

mm Hg) at 45°C. The distillates were reduced in volume to a 100 ml using 

freeze concentration technique09,!,20,ll) The aqueos concentrate was 

made alkaline (pH 9) by sodium hydroxide and extracted three times with 

distilled ether. The ether extract layer was evaporated off to yield the non­

acid fraction. The aqueous fraction was then reduced to (pH 3) and also 

extracted three times with distilled ether to yield the free fatty acids frac­

tion. 

Separation and Identification of Flavour Volatiles: 

A) Non-acid fraction: 

The non-acid fraction was dissolved in I ml distilled chloroform, then 

separated into its various constitutents using a packard 419 gas-liquid 

chromatograph (GLC) fitted with dual hydrogen flame ionization detector 

(FID). The following chromatographic, conditions were used: 

369 



1-/. Jaddo11 era/ 

a) 2.1 mX2mm glass column of 5% FFAP on 80-100 mesh, Diatomite 

C AW-DMCS. Gas flow rates: 
Nitrogen carrier gas: 30 ml/min. 
Hydrogen: 30 ml/min. 
Air: 200 ml/min. 

Temperature programmed at 60°C for 2 min. then at 5°C/min. from 
60-230°C. 
Temperature of the detector 250° C. 

Injection port was maintained at 250°C. 

b) The other column, which was used to confirm the identity of the vo­
latiles was: 2.1 mx2mm glass column of 3% ov-17 on 80-100 mesh 
chromosorb W A W DMCS. Flow rates were the same as in (a), 
and the column oven temperature was: 4 min. at 80°C, pro­

grammed from 80-250°C at 5°C. min. Detector oven tem­

perature and injection port were maintained at 270°C. 

B) Acidji-action: 

The acid fraction was methylated before gas-chromatography using 

methanolic hydrochloride procedure (21, 15). Methylation was carried 

out in an esterification sealed ampoule after the addition of an appropriate 
volume of the reagent to give a fatty acid concentration of 30-40 mg/ml. 
The ampoule was sealed, heated for 20 minutes at 100° C and allowed to 
cool for 30 minutes. The esterified solution was analysed by gas-chroma­

tography using two different chromatographic column packings. 

The column packings and the chromatographic conditions used were as 

follows: 

a) 10% SE-30 on 100-120 mesh Diatomite C, AW. Temperature pro­

grammed at 4° C/min. from 100-220°C. 

b) 10% polyethylene glycol adipate (PEGA) on 100-120 mesh Dia­

tomite C, AW. Cloumn oven temperature, 80-190°C at 8°C/min. 

For all the above columns the detector oven temperature was main­
tained 20°C above the maximum column oven temperature. The flow rates 

were the same as for the non-acid fraction 
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RESULTS 

Non-acid fraction: 

Figure (I) shows a chromatogram of the non-acid flavour volatiles 
isolated from Zahdi dates. The chromatogram shows more than 70 peaks 
of different constituents of volatiles. Both acid and non-acid fractions 

isolated from Zahdi dates found to retain the date aroma as judged by our 

flavour panellists. 

Table (I) shows a list of tentatively identified volatile compounds 
isolated from Zahdi date flavour extracts and their relative retention time. 

The groups of identified volatiles were, 8, hydrocarbones; 5, alcohols; 3, 
phenols; 6, 2-Methyl ketones, and 5, aldehydes. Identification of those 
compounds were based on retention times of unknown compared with 

retention of authentic samples. 

Acid fraction: 

Figure (2) shows a chromatogram of the volatile free fatty acids isolated 

from date extracts. Laevulic acid was used as internal standard because of 
its absence from the flavour volatiles and its retention time did not coincide 

with other flavour constituents. The fatty acids were C 
6

, C 
8

, C 
9

, C 
10

, 

C I I' C 12' C 14' C 16' C 18' C 18o2' and C 20' 

Table (2) shows retention times of methylated fatty acids isolated from 

date flavour extracts compared with authentic samples on two different 
column packings. 

DISCUSSION 

The odour of date essence that resulted alter extraction with anhydrous 
deithyl ether and distillation of the ether was intense and was easily re­

cognized as that of date. Experimental evidence from gas chromatographic 

technique was used in identifying date flavour components. 

A total of 38 compounds was tentatively identified as the volatile com­
ponents of a sample of Zahdi date, with a pleasant desirable flavour. They 
included six saturated normal hydrocarbon compounds, two unsaturated 

hydrocarbons, five aldehydes, six ketones. Five alcohols, three phenols and 
eleven free fatty acids. 
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The aliphatic hydrocarbons identified in the volatile compounds of date 

are probably only of secondary importance to date flavour. Buttery (1961) 

suggested that saturated hydrocarbons may be produced from lipids which 
represent 0.2% in dates as reported by Wate and Merrill (1963). A number 

of these high molecular weight compounds contributed weak earthy and 

burnt aromas Eventhough these compounds are of little importance to the 
flavour. The simple saturated ketones were characterized as having fruity 
aroma,(4\ 

Lower aldelydes may be formed by autoxidation of the unsaturated fatty 
acids, (B\ 

Alcohols generally play a minor role in flavour. The mechanism by 
which most of the alcohols in date fruit is formed may involves the de­

composition of the hydroperoxides of the unsaturated fatty acids, and 

some may also form by the reduction of the carbonyl compounds which 

are present in date flavour. 

CONCLUSION 

A natural and genuine date fruit flavour was isolated after solvent ex­

traction. Zahdi date flavour is a very mild flavour but extremely complex 
by the presence of a variety of macro and micro molecules. 

Further investigation is required to quantitate the flavour compounds 

isolated. Also a gas chromatographic (GC)-mass spectrometric (MS) data 

is required for a positive confirmation of the volatile constituents. 
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Table 1 

Retention time of the non-acid fraction of Zahdi date flavour volatiles on 

two different chromatographic columns: Retention time in minutes. 

Peak (2) Compounds 5% FFAP 3%0V-17 
--~··--~----

No. Date Authentic Date Authentic 

Sample Sample Sample Sample 

Hydrocarbons, Normal 

2 n-Hexane 0.50 0.50 (I) (l) 

3 n-Heptane 0.75 0.75 (I) (l) 

n-Decane (I) (I) 2.30 2.40 

15 n-Tridecane 12.10 12.10 10.90 10.90 

30 n-Hexadecane 22.30 22.30 18.70 18.80 

39 n-Heptadecane 27.50 27.70 21.10 21.20 

Hydrocarbons, Unsaturated 

13 Dodecene-1 10.30 10.30 8.30 8.30 

16 Tridecene-1 13.10 13.10 11.00 11.00 

Aldehydes 

Butanal (I) (I) 1.80 1.80 

7 Hex anal 4.30 4.30 2.80 2.80 

9 Heptanal 7.40 7.50 2.90 2.90 

14 Octanal 11.00 11.00 5.10 5.10 

17 Nonanal 14.10 14.10 8.00 8.00 

Alcohols 

8 3-Pentanol 5.70 5.70 (I) (I) 
12 1-Pentanol 10.10 10.10 (I) (I) 
24 1-0ctanol 19.40 19.40 6.80 6.80 

36 1-Undecanol 26.20 26.20 15.50 15.50 
40 1-Dodecanol 28.20 28.20 18.00 18.00 
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Peak (2) Compounds 5% FFAP 3%0V-17 
No. Date Authentic Date Authentic 

Sample Sample Sample Sample 

Ketones 

19 2-Nonanone 14.50 14.60 7.70 7.70 
23 2-Decanone 17.50 17.50 10.70 10.70 
26 2-Undecanone 20.40 20.40 13.50 13.40 
34 n-Tridecanone 25.10 25.10 18.50 18.60 
51 2-Heptadecanone 33.60 33.60 27.50 27.50 
57 2-Nonadecanone 37.60 37.60 31.60 31.60 

Phenols 

41 2-Isopropylphenol 29.10 29.10 24.30 24.40 

42 0-Cresol 29.50 29.45 8.10 8.10 
43 m-Cresol 30.30 30.00 8.50 8.50 

(1) Retention time coincided with the solvent peak. 
(2) Numbered as in Figure (I) on 5% FFAP column only. 
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Table 2 

Retention times of the Methylated Free Fatty Acids compared with those 

of known compounds, laevulic acid used as internal standard. Retention 
times in minutes. 

10% SE-30 10%PEGA 
Compounds 

Authentic Date Date Authentic 

Sample Sample Sample Sample 

c6 2.5 2.5 7.3 7.4 

CB 6.0 6.1 10.5 10.6 

c9 8.7 8.7 11.9 11.9 

c 10 11.4 11.5 13.0 13.1 

ell 14.3 14.5 13.8 13.9 

c 12 17.1 17.0 15.2 15.3 

cl4 22.6 22.6 17.9 18.1 

cl6 27.5 27.6 22.4 22.7 

c-18 34.2 34.0 30.5 30.9 

C 18o2 42.5 42.6 36.6 36.9 

czo 47.8 47.8 45.5 44.9 
Laevulic acid 3.5 3.5 13.5 13.5 
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CHEMICAL COMPOSITION OF MAJOR DATE CULTIVARS 
GROWN IN THE UNITED ARAB EMIRATES 
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P.O.Box 6172, Aden, PDRY 

and 

M.SHAMSHAD AHMED 

Central Laboratories, Ministry of Agriculture & Fisheries 
Al·Ain, P.O.Box 16054, U.A.E 

ABSTRACT 

This is the first study conducted on the chemical composition of 64 cul­
tivars of dates grown in the United Arab Emirates. Chemical analysis of 
UAE dates indicated that ash, crude protein and reducing sugars ranged 
from 1.46 to 4.82%, 2.0 to 5.69% and 27.78 to 88.23%, respectively. 
Macroelement analysis showed that UAE dates got high levels ofK (400-
1960 mg/IOOg dry wt.) compared to Na (25- 220 mg/100 g dry wt.); in 
addition to 11- 183 mg of Ca, 45·171 mg of Mg and 42- 121 mg of 
P/100 g dry wt. 

As far as microe1ements are concerned, UAE dates contained relatively 
low amounts ranging from 1.0 to 8. 7 mg of Fe, 0.40 to 1.2 mg of Mn, 0.10 
to 2.15 mg of Zn and 0.10 to 1.0 mg of Cu/ I OOg dry wt. 
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INTRODUCTION 
Dates (Phoenix dactylifera L.) are considered staple food in the United 

Arab Emirates (UAE). According to the latest statistics of the Ministry of 

Agriculture & Fisheries (10,11), the estimated number of producing date 

palm trees in the country is about 1,257,262 in addition to 633,725 of­

fshoots or trees which are considered unproductive and young trees. No 

published data is available in literature on the identification, morpho]o .. 

gical or chemical composition of date cultivars in UAE. 

The present study is considered the first of its kind on the chemical 

composition of date cultivars grown in UAE. The objective of this study 

was to collect data on complete analysis of date ellltivars in UAE, but un· 

fortunately, there were not enough facilities in the Central Laboratories, 

where this study has been conducted, to carry out detailed work on some 

other nutrient constituents. However, the available work is an attempt to 

collect some data that will induce and encourage further detailed work on 

these cultivars and at the same time such data will add to the available in­

formation in literature on date varieties in the Gulf region as well as other 

date producing countries of the World . 
. MATERIALS AND METHODS 

Ripe fruits at the Rutab stage of 64 cultivars of dates collected from the 

Northern and Eastern parts ofUAE were used in this study. Samples were 

cleaned and placed in aluminium pan to get dry for overnight, then they 

were dried in oven at II oac for 4 hours. The dried samples after pitting 

were ground into fine powder and stored in a refrigerator for chemical 

analysis. 

Crude protein (N x 6.25) and ash were determined by the standard me­

thods of A.O.A.C. (I). For the quantative estimation of Na, K and P, the 

dry ash was dissolved in 5 ml of 20% HCl and the volume was made to 50 
ml with distilled water (8). Sodium and Potassium were determined by a 

flame photometer corning model 400, while Phosphorus was determined 

using an autoanalyser. Other minerals, viz. Ca, Mg, Fe, Zn, Mn and Cu 

were assayed using an atomic absorption spectrophotometer model Pye 

Unicam SPq-500. Reducing sugars were determined as glucose by the 

standard method of A.O.A.C.tl), 
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RESULTS AND DISCUSSION 

Data in Table 1 show that the ash content of UAE dales ranged from 
1.46 to 4.82%. Crude protein ranged from 2.0 to 5.69 and average per­

centage of reducing sugars ranged from 27.78 to 88.23%. A relatively wide 

variability is observed in these data and this could be explained by va­
riations in cultivars due to different agroclimatic conditions. Moreover, 

most of these cultivars are chance seedlings and are genetically highly 

heterozygous. The ash content of major Saudi dates ranged from 1.9 to 
4.2% at Khalal stage and 1.5 to 3.0% at the ripe Tamar stage(B), In some 

commercial Iraqi date cultivars the ash content ranged from 1.8 to 
2.12%(9), The crude protein content ranged from 2.1 to 4.4% in Saudi dates 

and 2.16-2.78% in Iraqi dates (8,9), In the present study, some of UAE date 

cultivars were found to contain relatively high protein content (Abu El­

ezoug, Shahlah, Meznai Asfar; Table 1). In this connection Salem and 

Hegazi (7) believed that dates can contribute an additional source of protein 

to the human diet with high qualities of some essential amino acids. 

As far as the average percentages of reducing sugars, UAE cultivars are 
more or less similar to Iraqi cultivars (9). The high percentage of reducing 
sugars encountered in this study could be explained by that the investigated 
dates are of the soft type. However, Cavel!(2) in Iraq and Hussein (4) in 

Egypt reported that soft dates contain larger quantities of reducing sugars. 

With regard to macroelement composition of UAE date cultivars, re­

sults show that Potassium is the ;>redominant element which ranged from 

400 to 1960 mg/100 g dry wt. (Table 2). Saudi cultivars ranged from"701 
to 1868mg at Khalal stage and at Tamar stage from 566 to 
1223mg/100gm dry wt(B)while Iraqi dates ranged from 833 to 894(9). As 

far as Calcium, Magnesium, Phosphorus and Sodium elements, UAE dates 
ranged from 11 to 183mg, 45 to 17lmg, 42 to 12lmg and 25 to 

220mg/100g dry wt, respectively (Table 2). These findings were more or 

less similar to those reported for soft dates in Iraq, Egypt and Saudi 
Arabia(3,5,8). However,(9) gave less figures for some commercial Iraqi cul­

tivars viz. Zhadi, Sayer, Hallawi and Khadrawi. In the present study, the 
Potassium to Sodium ratio is also high as in Saudi Arabia date cultivars 
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and this is considered of dietetic value for people who have restrictions on 
sodium intake (8). 

According to Robinson's human daily need for microelements it seems 

that UAE dates contain relatively low amounts of micro-nutrients when 

compared with commercial Iraqi date cultivars (9). However, our findings 

are more or less similar to those cultivars grown in Saudi Arabia (8). 

It is worth mentioning that there is quite a considerable variations in 

macro-and-micro-nutrient contents among different cultivars in UAE, but 

this is also true among different cultivars of date palm producing areas in 

the World which might be due to different agroclimatic conditions and 

most of them are genetically heterozygous. 

In conclusion, we feel that the present study though not so detailed, but 

has provided base-line data on 64 major date cultivars grown in UAE and 
gave us nutritionally important information on major nutrient elements as 

well as macro-and-micro-elements which could contribute to other findings 

spread over different dates producing countries all over the World. 
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Table l 

Chemical composition of 64 date cultivars from UAE (g/1 OOg dry wt.) 

Date cultiv ars Ash Protein Reducing sugars 

(N X 6.25) 

(Local name) (%) (%) (%) 

1. Urn El Kubkab 2.4 3:2 75.40 

2. Shabroot 2.1 4.56 76.60 

3. Meznai Asfar 2.86 4.81 63.33 

4. Abu El Ezoug 2.53 5.69 73.00 

5. Anwan 1.76 2.73 77.24 

6. Shahlah 2.04 4.81 66.90 

7. Daghmah 2.49 2.98 69.85 

8. Meznai Ahmar 2.03 3.56 75.39 

9. Khenaizey 1.85 3.22 78.30 

10. Salaney 2.41 3.31 68.35 

11. Baghil Khenaizey 1.91 4.75 79.17 

12. Urn El Nada 2.37 2.31 39.13 

13. Gashat Sahnah 3.62 2.25 37.19 

14. Um El Foot 4.52 3.88 38.63 

15. Gash at Lase! 4.36 4.37 37.50 

16. Gash Rabei 4.15 3.94 33.33 

17. Gash Bin Zamel 2.44 2.86 60.00 

18. Khad 2.7 3.13 33.00 

18. Gash El Hinnah 2.2 2.81 39.47 

20. Algashah Al-Hilwah 3.47 3.44 38.79 

21. Gash Gaafar 3.10 3.00 40.90 

22. Gashat AI Rabab 2.49 2.44 52.33 

23. Saighey 3.93 3.19 45.00 

24. Gash Bin Su!toon 2.51 2.44 50.56 

25. Gashat E1 Dunya 2.56 3.25 40.18 

26. Hatmey 3.32 3.50 42.45 

2 7. Gash Bidah 2.21 3.69 29.41 
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Date cultivars Ash Protein Reducing sugars 

(N X 6.25) 
(Local name) (%) (%) (%) 

28. Menaz 2.38 2.81 27.78 

29. Shaereeyah 3.45 3.60 56.96 

30. Abu El Hammer 3.17 3.56 41.28 

31. Gashat El Eftar 1.91 3.13 37.50 

3 2. Gash Khaleef 2.68 2.69 40.91 

33. Khalasey 2.53 2.75 54.22 

34. lbraheemey 2.83 2.75 39.13 

35. Mishraey 1.31 2.56 40.18 

36. Gashat El Yanour 2.56 3.81 38.79 

37. Kishkar 3.06 2.38 52.94 

38. Hilaley 2.86 2.69 74.29 

39. Hilaley Abyad 4.82 3.13 78.25 

40. Mekhlawey 4.76 3.38 78.79 

41. Gash Mekhlawey 2.00 2.00 86.66 

42. Arziz 2.80 2.72 77.00 

43. Gashat Thakket 3.13 2.19 68.42 

44. Maktoom 2.63 2.38 85.14 

45. Mibdahey 4.41 2.75 86.66 

46. Abu Maan 3.17 2.13 83.66 

47. Khesab 3.60 2.94 61.18 

48. Berhee 1.95 2.63 86.66 

49. Adzeen 2.07 2.68 88.23 

50.Shahooney 2.50 3.00 73.00 

51. Shahooney Asfar 3.42 3.25 72.82 

52. Lulu 1.90 2.44 67.10 

53. Merzaban 2.84 2.80 68.23 

54. Akher Dedna 3.30 2.59 80.46 

55. Gash Ahbash 4.82 3.22 88.23 
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Date cultivars Ash Protein Reducing sugars 

(N X 6.25) 

(Local name) (%) (%) (%) 

56. Gash Alsamen 1.46 2.25 83.88 

57. Adma 2.03 2.00 79.45 

58. Gash Sanowah 1.91 2.55 82.28 

59. Melley 3.79 2.25 80.95 

60. Gash Hamad 2.42 2.45 85.84 

61. Asbu E1 Raees 2.40 3.10 68.72 

62. Berney 2.15 2.29 8S.90 

63. Baghil Lulu 2.18 2.56 79.25 

64. Shahooney Ahmar 2.63 3.18 78.26 

Table 2 

t!, 
Macroelement composition of 64 date cultivars from U AE 

r_:_ (mg/!OOg dry wt) 

i Date cultivar p K Ca Mg Na ;~ 

~ (Local name) 
R 
t 
~' 
! 
;; !. Urn El Kubkab 73 588 50 85 75 
r. 2. Shabroot 75 550 22 81 35 • 
E 

3. Meznai Asfar 77 813 37 75 65 

4. Abu El Ezoug 86 625 62 79 55 

5. Anwan 42 500 11 45 38 

6. Shahlah 65 655 32 76 44 
7. Daghmah 77 700 34 81 53 

8. Meznai Ahmar 91 575 27 62 45 

9. Khenaizey 72 400 23 65 55 
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Date culrivar p K Ca Mg Na 
(Local name) 

10. Salaney 77 738 48 74 33 
I 1. Baghil Khenaizey 93 535 56 64 40 
I2. Um El Nada 70 I280 27 70 105 
I3. Gashat Sahna 80 I640 36 68 140 
I4. Um El Foot 98 I600 76 124 75 
15. G ashat Lase! IOI 1340 22 I 52 45 
16. Gash Rabei 85 I460 65 9I 58 
17. Gash Bin Zamel 92 1130 67 9I 70 
IS. Khad 90 1080 21 70 50 
19. Gash El Hinnah 75 1060 20 64 85 

20. AI Gashah El Hi! wah 88 1640 41 I02 II5 
21. Gash Gaafar 78 1340 35 76 80 

22. Gashat AI Rabab 42 1400 33 71 80 

23. Saighey 75 960 60 75 I48 
24. Gash Bin Sultoon 80 1I80 5 I 98 170 
25. Gashat El Dunya 72 1040 41 76 60 
26. Hatmey I21 I900 42 100 220 
27. Gash Bidah 82 980 15 70 I25 
28. Mcnaz I08 I640 41 75 63 
29. Shaerecyah 82 1960 41 83 ·5s 

30. Abu El Hameer 82 I300 52 I42 65 
31. Gashat El Eftar 72 970 37 78 58 
32. Gash Khaleef' 88 II60 39 II4 IOO 
33. Khalsey 69 770 44 82 79 
34. lbraheemey 69 I680 49 7I 90 
35. Mishraey 72 1180 3 I 55 50 
36. Gash at El Yanour 78 I700 36 86 IIO 
37. Khiskar 82 1420 84 109 128 
38. Hilaley 70 740 65 72 55 
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Date cultivar p K Ca Mg Na 
(Local name) 

-
39. Hilaley Abyad 95 1110 82 118 40 

40. Mekhlawey 70 445 46 85 30 

41. Gash Mekhlawey 60 980 55 68 33 

42. Arziz 70 800 41 73 38 

43. Gashat Thakket 70 1900 81 106 30 

44. Maktoom 85 680 37 88 33 

45. Mibdahey 90 1420 65 102 28 
46. Abu Maan 75 1180 96 106 98 

47. Khesab 80 1370 183 17 I 36 

48. Berhee 90 780 66 101 25 

49. Adzeen 98 960 55 89 88 

50. Shahooney 70 1080 61 79 48 

51. Shahooney Asfar 80 1300 107 122 58 

52. Lulu 109 900 65 112 153 

53. Merzaban 85 1210 76 82 39 

54. Akher Dedna 74 1260 120 67 44 

55. Gash Ahbash 58 1820 55 83 41 

56. Gash AI Samen 66 730 35 75 38 

57. Adma 51 950 45 100 41 

58. Gash Sanowah 63 1020 37 82 64 

59. Melley 69 1300 61 64 33 

60. Gash Hamad 80 920 56 82 31 

61. Asbu El Raees 85 960 53 93 62 

62. Berney 57 990 115 71 67 

63. Baghil Lulu 84 850 60 114 79 

64. Shahooney Ahmar 85 995 56 85 61 
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Table 3 

Microeiement composition of 64 date cultivars from UAE 

(mg/100 g dry wt.) 

Date cultivar Fe Mn Zn Cu 

(Local name) 

I. Urn El Kubkab 5.2 0.8 1.2 0.6 
2. Shabroot 6.8 1.2 0.65 0.25 

3. Meznai Asfar 2.0 0.7 0.95 0.7 

4. Abu El Ezoug 2.0 0.7 0.85 0.6 

5. Anwan 1.0 0.8 0.6 0.7 

6. Shahlah 1.6 0.7 1.05 0.4 
7. Daghmah 1.6 0.7 0.8 0.6 

8. Meznai Ahmar 3.3 0.6 1.05 0.15 

9. Khenaizey 2.0 0.6 1.40 0.25 

10. Salaney 3.3 0.6 2.15 0.85 

11. Baghil Khenaizey 2.0 0.7 1.65 0.4 

12. Um Ei Nada 7.0 0.4 0.75 0.3 

13. Gash Sahnah 5.5 0.5 0.85 0.3 

14. Um El Foot 5.0 1.0 1.20 0.5 

15. Gash at Lase! 5.2 1.1 0.8 0.3 

16. Gash Rabei 4.12 0.7 0.5 0.3 

17. Gash Bin Zamel 6.2 0.6 0.35 0.5 

18. Khad 6.5 0.7 0.4 0.3 

19. Gash El Hinnah 6.2 0.6 0.55 0.5 

20. AI Gashah El Hilwah 5.0 0.6 0.5 0.5 

21. Gash Gaafar 4.2 0.6 0.4 0.15 

22. Gashat El Rabab 6.0 0.5 0.35 0.3 

23. Saighey 6.7 0.9 0.65 0.5 

24. Gash Bin Saltoon 4.2 0.6 0.4 0.5 

25. Gashat El Dunya 6.7 0.9 0.65 0.5 

26. Hatmey 4.2 0.7 0.55 0.5 

27. Gash Bidah 4.2 0.7 0.6 0.3 
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Date cultivar Fe Mn Zn Cu 

(Local name) 

--
28. Menaz 8.7 0.7 0.25 0.5 
29. Shaereeyah 5.2 0.5 0.35 0.5 

30. Abu El Hameer 3.5 0.7 0.4 0.3 

31. Gashat El Eftar 3.4 0.7 0.6 0.8 

3 2. Gash Khaleef 3.1 0.8 0.45 0.7 

33. Khalasey 2.7 0.8 0.45 1.0 

34. Ibraheemey 3.4 0.7 0.4 0.8 

3 5. Mishr aey 3.4 0.6 0.15 0.3 

36. Gashat El Yanour 3.8 0.9 0.35 0.3 

37. Khiskar 4.0 0.6 0.15 0.3 

38. Hilaley 4.1 0.55 0.10 0.35 

39. Hilaley Abyad 3.9 0.55 0.45 0.7 

40. Mekhlawey 5.3 0.66 0.25 0.5 

41. Gash Mekhlawey 5.5 0.44 0.10 0.35 

42. Arziz 3.4 0.55 0.15 0.5 

43. Gashat Thakket 4.4 0.55 0.15 0.5 

44. Maktoom 3.6 0.44 0.25 0.35 

45. Mibdahey 4.1 0.55 0.20 0.50 

46. Abu Maan 3.9 0.66 0.2 0.70 

47. Khesab 4.5 0.90 0.90 0.40 

48. Berhee 2.0 0.90 0.5 0.5 

49. Adzeen 3.0 0.5 0.7 0.5 

50. Shahooney 2.5 0.6 0.5 0.3 

51. Shahooney Asfar 4.0 0.7 0.5 0.4 

52. Lulu 5.0 0.65 0.5 0.60 

53. Merzaban 3.6 0.70 0.25 0.40 

54. Akher Dedna 3.6 0.55 0.13 0.35 

55. Gash Ahbash 4.1 0.55 0.15 0.5 

56. Gash AI Samen 3.0 0.5 0.55 0.25 
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Date cultivar Fe Mn Zn Cu 

(Local name) 

57. Adma 3.0 0.70 0.35 0.20 

58. Gash Sanowah 2.9 0.63 0.25 0.10 

59. Melley 3.55 0.56 0.35 0.37 

60. Gash Hamad 3.40 0.70 0.17 0.70 

61. Asbu El Races 3.60 0.57 0.30 0.28 

62. Berney 2.00 0.65 0.30 0.40 

63. Baghil Lulu 4.00 0.65 0.20 0.35 

64. Shahooney Ahmar 3.25 0.75 0.25 0.20 
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CHANGES IN THE CHEMICAL COMPOSITION OF THREE 
CULTIVARS OF DATE PALM SEED DURING GERMINATION 

GH.M. SUMIANAH, Y.M. MAKKI and T.G. RUMNEY 

ABSTRACT 

College of Agricultural Sciences and Food, King Faisal 
University, Al-Hasa, Saudi Arabia 

Seeds of cultivars Rizaz, Khalas and Beshi were germinated at a tem­
perature of 35-36°C for 22 days (1st stage of germination) and 52 days 
(2nd stage of germination). The chemical composition of seeds and seed­
lings were compared for their contents of crude protein, fats, fiber, ash, 
total carbohydrate, starch, pentosans, reducing carbohydrate, macroel­

ements and fatty acids. In all cultivars th.e amount crude protein, fats, total 
carbohydrate and starch decreased during the two stages of germination. 
Germination percent, imbibition, crude fiber, ash, total soluble carbohy­
drate, reducing carbohydrate and &tearic and Eicosamonoenoic acids in .. 
creased during the germination stages. The data were statistically analyzed 
for significance. Germination for 52 days is a useful pretreatment of date 
seed for animal feeding, since hardness is reduced and there is no loss of 

nutritional value. 
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INTRODUCTION 

The date fruit has a weight ratio of seed to flesh of about I :I 0. The es­

timated production of dates in Saudi Arabia in 1981 was about 300,00f 
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tons (14). The government has built factories for processing dates in the 

three main areas of production in the country. These factories produce 

pitted dates. Thus a supply of seeds will be available at these factories and 

since these seeds are too hard for domestic animals, they are often not 

utilized. Previous reports about date seeds of varieties not found in Saudi 

Arabia, indicate a potential use of these seeds in animal feeding, either 
alone or as a supplement with other feeds (4). 

This research was initiated to study the effect of germination on the 

chemical composition of date palm seeds. 

One practical solution to cope with the hardness of date seeds is ger­

mination. Germinated seeds can be crushed or powdered, without any 

difficulty for incorporation into different feed ingredients. 

Also, germinated seeds are believed to have a higher nutritional value 
than ungerminated seeds because they are more easily digested (3). 

MATERIAL AND METHODS 

Triplicate samples of 30 seeds from each of three cultivars were used, 

namely Rizaz, Khalas and Beshi. Mature fruits (Tamar) were depitted and 

the ratio of seed to fruit was found to range from 9. 7 to 12% by weight .. 

The seeds were washed and soaked in water for 8 hours, and germinated 

in ordinary laboratory light on moistened acid - washed sand at a tem­
perature between 35 and 36° C. The germinated seeds were sampled JUSt 

after sprouting (1st stage of germination) which took 22 days and after the 

formation of 2 leaves (2nd. stage of germination) which took 52 days. The 

germinated seeds were oven dried (6), and ground to a fine powder and 

stored at 5°C for subsequente chemical analysis. Germination (percent) 
and wet weight were recorded and are presented in Table l. Imbibition is 

the increase in weight expressed as a percentage of the original weight of 

the seeds. 

Method of Analyses: Determination of dry matter, crude protein, ether 

extractable solids, crude fiber, ash and mineral content (N a, K, Mg and 
Ca) were according to AOAC methods (6}, phosphorus by a colorimetric 
procedure (1), 
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Total carbohydrate content was estimated after hydrolysis with dilute 
HCl (IN) under reflux, and the results are expressed as equivalents of 
glucose. Water soluble carbohyurate was extracted by repeated shaking 

with water, until the final extract showed a negative test for sugars. The 

extracts were pooled and analyzed for total and reducing carbohydrate. 

The non-reducing carbohydrate was deduced by difference. Reducing su­
gar was determined by the method of J acops (Bl, 

Starch was determined according to the procedure OJ, which is based on 

perchloric acid extraction of starch with subsequent colorometric mea­
surement of the blue complex of starch and iodine. Pentosans were es-­

timated after distillation of furfural, according to the procedure of Toll­
ens (9). 

The method reported by Flood (5)for the preparation of the methyl esters 

of fatty acids in seeds was followed. After extraction with hexane, 1 ~1 of 
the extract was injected into the gas chromatograph. A Perkin-Elmer GC 

equipped with a flame ionization detector was used for estimation of the 
methyl esters of the fatty acids. A 2 meter column packed with 15% OV-

275, a very polar liquid phase, on chromosorb W, A/W, 80/100 mesh, and 

operated at a t~rrlperature of 195°C, with nitrogen as a carrier gas at a flow 

rate of 40 ml/minute, was used. The technique and identification of peaks, 

which was by comparison with known standards and the calculation of the 
peak areas by triangulation, was carried out as described in detail (!OJ. 

The data was analyzed for statistical significance using LSD, at 5% 
probability level(I3). The results are presented in Tables (1-5). 

RESULTS AND DISCUSSION 

Germination percentage and imbibition are given in Table 1. Of the three 

cultivars used in this study 46-71 percent germinated during 22 days, the 
first germination stage, and rose to 78-86 percent after 52 days of ger­
mination. It is clear that different cultivars differ in the percent of ger­

mination up to the first stage of germination, whereas in the second stage 

the differences become small and insignificant (Table 1). Imbibition follows 

the same trend as for germination. The time needed for germination has 
been reported as low as 15 days, in a mixed bed of vermiculite/sand(l2), 
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and as high as 6 weeks (2); it is important, for the purpose of using these 

seeds as animal feed, to reduce the germination time and simultaneously 
increase the percentage of germinated seed. Suitable germination sti­

mulants can be used to reduce the time needed for germination. Changes in 
chemical composition are given in Table 2. 

Date seeds contain little moisture. The dry matter in the seeds studied is 

high (91.9-92.2%), but this is reduced to nearly one half or one third after 
52 days of germination (Dry matter 36.22-43.22%). The crude protein in 

the three cultivars ranged from 5. 76 to 6.42% with Khalas the highest; 

protein content declined at the first stage of germination to range from 
5.10-5.34%, and reached 4.93% at the second stage of germination with 

Bishi. Similar changes in ether extract (fats) during germination can be 

seen in Table (2). Anhe first stage of germination, fat content dropped 

from 8.30-8.73% to 7.72-8.00%, with Rizaz containing the minimum. In 
many seeds the disappearance of fats is accompanied by the appearance of 

carbohydrate, when Acetyl CoA is converted to malate via the g!yoxylate 
cycle. However, in the date seeds studied the total carbohydrate did not 

accumulate (Table 4) but rather it decreased by about 10% during ger­

mination. The decrease in fat (about 10%) and also in the total carbohy­

drate content of the seedlings reflect the energy needed for growth and 

formation of new leaves, since fat and carbohydrate are tbe principal 

energy source. The change in crude fat content of seeds during germination 

stages is accompanied by an increase in the molar percent of stearic acid 
and Eicosamonoenoic acids, and b)C a slight decrease in lauric and myristic 

acids (Table 5). Linolenic acid shows a fluctuation throughout the ger­

mination periods. 

Crude fiber increased during germination from 13.87-16.58% to 

18.24-19.91%, at the first stage, and to 19.20-19.54%, at the second stage 

(Table 2). The main increase occurred during the first stage, which ac­

counts for about 31.5-19.9% of the initial amount: while in the second 
stage of germination no increase, within the experimental error, occurred 

(Khalas & Beshi cultivars) or a slight increase (Rizaz). Tbe increase in fiber 

content throughout the first stage of germination can be attributed to a lack 

of enzyme activity responsible for the breakdown of the complex fiber of 
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these seeds. Thus the fiber of the seeds is not utilized in the metabolic pro­

cesses during the first stage of germination, while in the second stage these 
hydrolysing enzymes could be activated utilizing this abundant com­

ponent. 

The ash content of the three cultivars increased slightly during ger­

mination from 0.91-1.11% before germination to 1.24-1.66% at the second 

stage of germination, with the Beshi cultivar having the highest content. 

This increase in the percent of ash content of seedlings may be explained 
by the fact that whereas the mineral content of the seedling is probably 

constant and not being lost in metabolic processes, protein, fats and car­
bohydrate are decreasing, thereby increasing the apparent ash content. 

Potassium is the main macroelement of the seed and seedling, and ranged 
from 0.34-0.40% with the Beshi cultivar showing the highest value. It may be 

relevant to note that Sawaya eta/. have found that potassium is quite high 

in date palm flesh in 25 cultivars representing all regions of Saudi 

ArabiaClll. The sodium content ranged from 0.15-0.20% and magnesium 

from 0.082-0.105% during germination periods. Phosphorus showed only 
very slight changes (0.16-0.18%), while calcium increased during the first 

stage of germination from 0.036-0.053% to 0.077-0.94% and decreased 
slightly at the second stage of germination 0.063-·0.057% (Table 3). 

The changes in carbohydrate composition in the three cultivars during 

germination periods are presented in Table 4. Total carbohydrate de­

creased in the three cultivars during the first and second stages of ger­
mination. Total soluble carbohydrate and reducing sugar increased frolJl a 
range of 1.00-3.00% and 0.8-2.87% respectively, at the expense of starch 

1.92-0.52% during germination periods. A slight uneven change in pen­

tosans during germination stages was also found. 

The starch equivalent of total carbohydrate ranged from 52.38-46.8% 

initially and from 38.43-41.76% at the second stage of germination. This 

would equal a loss of 13.93-5.04% during 52 days of germination. 

CONCLUSION 

It is clear from this study that the date palm seed can be used as a 

potential source of energy for ruminants and other farm animals. Ger-
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ruination did not cause any appreciable loss in major nutrients, e.g. protein, 

fats, carbohydrate, but it did soften the seed to a degree where it can be 

consumed directly by animals. Germination is particularly important to 

industry, since simple grinding will be efficient and cost less than the grin­

ding of the ungerminated seeds. It is also a simple method which can be 

used by any farmer at village level. 
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Table 1 

Changes in weight, germination percentage and imbibition of seeds 

of three date cultivars. 

Germination Weight of Germination Imbibition 

Cultivars Stage seed (gm) 9'6 <J-6 

Initially ( 1) 25.31 

Rizaz 1st 37.80 62 49.35 

2nd 51.80 79 104.66 

Initially ( 1) 32.62 

Khalas 1st 40.63 46 24.56 

2nd 47.20 78 44.70 

Initially (1) 24.08 

Beshi I st 36.96 71 53.49 

2nd 50.75 86 I 10.76 

LSD 10.30 19.32 46.79 

CV 26.33 18.71 54.04 

(1) Dry seeds 
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Table 2 

Changes in chemical composition of seeds of three date cultivars 

at two stages of germination. 

Germi- Dry Composition as o/o of Dry matter 

Cultivars nation matter Crude Ether Crude Ash Nitrogen-

stage (o/o) protein extract fiber Free 

Extract-

ives. 

Initially(!) 92.24 5.84 8.30 13.87 0.91 71.08 

Rizaz I st 67.73 5.26 7.72 18.24 1.06 67.71 

2nd 43.22 5.10 6.40 19.54 1.24 67.72 

Initially (I) 91.92 6.42 8.73 13.24 1.11 70.50 

Khalas 1st 80.30 5.34 8.06 19.11 1.19 66.30 

2nd 36.38 5.10 6.70 18.88 1.29 68.03 

Initially \I) 92.15 5. 76 8.68 16.58 1.11 67.87 

Beshi I st 60.13 5.10 8.00 19.91 1.36 65.63 

2nd 38.37 4.93 7.83 19.29 1.66 66.29 

LSD 25.59 0.533 0.88 2.74 0.233 2.14 

cv 34.89 9.180 10.27 14.22 17.58 2.88 

. 
(1) Dry seeds 
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Chemical Composition of Germinated Date Seed 

Table 3. 

Changes in macromineral composition of date seeds of three cultivars 

at two stages of germination. 

Germina-
As % of Dry matter 

Cultivars tion 

Stage Na K Mg Ca p 

Initially 0.19 0.34 0.093 0.053 0.16 

Rizaz I st 0.19 0.30 0.115 0.085 0.16 

2nd 0.20 0.34 0.094 0.063 0.16 

Initially 0.15 0.37 0.090 0.049 0.16 

Khalas I st 0.18 0.29 0.082 0.077 0.17 

2nd 0.18 0.32 0.101 0.057 0.17 

Initially 0.19 0.37 0.082 0.036 0.17 

Beshi 1st 0.15 0.34 0.089 0.094 0.16 
2nd 0.18 0.40 0.102 0.075 0.18 

LSD 0.017 0.035 0.011 0.019 0.0074 
cv 9.66 10.0 11.17 3.50 4.39 
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Table 4 

Changes in carbohydrate composition of seeds of three date cultivars 

at two stages of germination (Values expressed as percent of dry matter). 

Germination Total Soluble carbohydrate Pent-
Cultivars Stage carbo- Total Reducing Non-re osans Starch 

hydrate ducing 

Initially 52.03 1.00 0.80 0.20 4.44 1.80 

Rizaz I st 48.13 1.63 !.50 0.13 4.94 1.00 

2nd 44.12 1.72 1.70 0.02 4.85 0.52 

Initially 54.17 1.15 0.80 0.35 4.86 1.92 
Khalas 1st 51.06 2.55 2.30 0.25 4.70 0.90 

2nd 46.35 2.75 2.55 0.20 4.20 0.64 

Initially 58.24 1.54 !.10 0.44 4.50 1.84 

Beshi 1st 48.35 1.82 1.60 0.22 4.68 1.12 

2nd 42.76 3.00 2.87 0.13 4.70 0.60 

LSD 4.85 0. 71 0.78 0.16 0.24 0.57 

CV 9.7 36.9 44.3 57.5 5.1 48.8 
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UTILIZATION OF DATE JUICE IN SOME FROZEN DESSERTS 

M.M.SHUKR 

Palms and Dates Department, Agriculture and Water Resources Research Centre, 
Fudailiyah, Baghdad, Iraq 

A.A.MUHSIN 

Animal Production Department, Agriculture and Water Resources Research Centre, 
Fudailiyah, Baghdad, Iraq 

ABSTRACT 

The inclusion of natural fruit sugars in the food products is increasingly 
being advocated. Their incorporation together with other nutritional in­
gredients may improve some of the physical and chemical characteristics 
of the products. In this study, three products were intended to meet con­
sumer taste, namely water ice, fruit sherbet and ice cream. Helawi date 
variety was selected for this purpose, especially for its flavour distinction. 
Date juice was prepared in three concentrations ranging from 15°-30° Bx 
(14.5-28% total soluble sugars), according to the product. Technically, 
viscosity and overrun were increased as the date juice concentration was 
raised. However, resistance to melt-llown was lowered. Acidity was raised 

in the case of water ice and fruit sherbet. Sensors could differentiate bet­
ween levels of date juice inclusion and pick their choices regarding flavour 
and colour to a certain extent in the case of fruit sherbet and ice cream. 
Statistical analysis revealed that the favourable date juice content could be 

generally set at 20° Brix. The new products and their processing specifi­
cations are likely to be of value in the marketplace. 
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INTRODUCTION 

Refreshing frozen desserts may be produced from all or some of the 
following materials: fat, non-fat milk solids, sugar, flavourings, emulsifiers, 
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stabilizers, colourants and fruit bits. They vary in combination and con­

stitution rate. Progress in this field of research had contributed a great deal 
to the dairy industry (15), 

Although the technology employs certain basic consti-

tuents, yet development in product variations entails the replacement of 

some ingredients with similar ones, e.g. corn syrup for sucrose and butter 

for cream; together with the addition of other non-basic constituents such as 

topping with biscuits, nut bits and bright coloured fruit syrups for added 

attraction. 

Typical ingredients of some major refreshing frozen products may be 

generally tabulated as in Table I. A review on these material and quality 

assessment has been presented (13). Average energy liberated by ice cream 

is 0.82 kJ/IOOg(ID). The very inclusion of fruit bits or syrups enriches the 

product, as in the case of fruit sherbet or banana split. Each of the essential 

ingredients plays an indispensible role in sustaining the overall refreshing 

characteristic of the product. In addition to the sweetening effect of su­

crose, the freezing point of the mix is lowered too; however, invert sugar is 

more effective(2) Fat is important in imparting improvement to texture 

and flavour of ice cream not to mention its energy supply. Its content in ice 

cream is ?25% of the total solids. However, it is apt to undergo certain 

changes during freezing such as churning(l9), 

Emulsifiers and stabilizers help to increase viscosity rather than merely 
aid emulsification (10), 

When an ice cream emulsion is frozen, ice crystals are formed. Their size 

ought to be discrete though. Hence, ice cream and related products must be 

processed at a sufficient low temperature, e.g. -28° C, and held at a lower 

temperature say --28° C later on (2). 

The pH of frozen dairy products is affected by the milk solids non fat 

(SNF) ingredients, e.g. the citrates and phosphates as well as the gases 

such as C0
2

. 

Aroma can be boosted by the addition of the extracted natural essence 

or a simulated artificial one. 
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Cohesion, hardness, gumminess and adhesiveness in ice cream could be 

instrumentally assessed. As to manipulation, hardness was significantly 
decreased by the use of maltose syrup(2). Yield value and panel rating were 

improved as the level of exchange of sucrose with corn syrup was raised. 
Yet when the substitution was with dextrose alone, the yield value was re­

duced. 

Replacing of sucrose with 20-30% of invert sugar improved the cha­
racteristics in terms of flavour, colour, meltdown resistance and texture (2). 

As a source of invert sugar, basically dates and date products may well 

be studied for flavouring and sweetening of the various frozen desserts. 
Rudimentary trials on date-based ice cream mixes and their dry prepara­
tions can be traced as way back as 1940 and 1952(4,5), Dates are a unique 

toodstuff due to their feasibility in application as they may enter the pro­

ducts under speculation in more than one form: juice, liquid sugar, paste or 

powder. Replacement of sucrose in the range of 1/3 rd-1/4th with date 
sugars supplied by the paste has been found commendable(6,11,12), 

However, higher rates are liable to reduce whippibility and increase the 
resistance to meltdown (11), 

In evaluating viscosity of the various treatments (11) pursued the relative 

assessment method, i.e. relating each contending replacement to the con­

trol being sucrose. It has also been postulated that overrun is directly 

proportional to the rate of replacement. Even substitutions at higher rates, 
50% or more, have been adopted (1,11). 

Observing that the utilization of date products deserves a deeper· at­
tention, the authors were instigated to explore this vital economic com­

modity. The research objects were focused at: 

1, Production of a variety of frozen refreshments, 

2. Full sweetening with a date sugar source, and 
3. Sharing in fulftlling local market demand for such products. 

MATERIALS AND METHODS 

Basrah Helawi dates, 1983 season, were received from the Iraqi Date 
Commission. They were selected fm· this study especially for their flavour 
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richness (16) and flesh softness which renders them amenable for blending 
and juice extraction. Powdered full cream milk -· containing 26% fat -
was supplied by Prosperite Industries, France. Cream containing 30% fat 
was obtained from the State Enterprise for Dairy Products. Date flavour 
was dispatched by Bush Boake Allen, London, England. Colouring stufl' 
Caramel T35 BPC 73 was made by Hay - Lambert Caramel Manufac­
turers, Colne Works, Middlesex, England. The stabilizer/emulsifier used 
was Cremodan SE 46 from Grindsted Products Co., Denmark and the, 
stabilizer gelatin from BDH Chemicals Ltd., Poole, England. Commercial 

sugar was obtained from the local market. 

To determine viscosity the Stokes' law was applied (9), This required a 
Hoppler Viskosmeter, VEB Prufgerate - Werke, Medingen, Dresden, 
Germany. A horizontal Batch Freezer, Mante 15 (Technogel Bergamo, 
Italy) was used for freezing. For pH reading, the meter PHM 64 
(Radiometer, Copenhagen, Denmark) was employed. Blending was effec­
ted by the Sanyo Food Factory Model SKM 1200 EQ (Sanyo Electric Co., 
Ltd., Japan). Homogenization was accomplished using the machine 
Rannie homogenizer Maskinf Abriken Rannie, A/S, Denmark. 

Acidity measurement was calculated through titration as advised by 
Pearson (17), Resistance to meltdown was calibrated by exposing the har­

dened ice cream to room temperature (~ 25°C) while periodically pho­
tographing as proposed by Nelson and Trout OS). 

Processing: A flow chart is presented in Figure I to summarize the 
production procedure. Duplicate runs were taken. The studied characte­
ristics in the case of the mix were: pH, acidity and viscosity, and in the case 
of the final product, meltdown behaviour, overrun and sensory evaluation. 
Treatments involved 3 concentrations of date juice essentially, as will be 
indicated in Results and Discussion. 

Sensory evaluation: An experienced panel graded the contested samples. 
In the case of water ice and fruit sherbet, scoring was based on an arbitrary 
6-point preference scale. However, in the case of ice cream, the points were 
distributed in accordance with "the prepared guide for market rating of ice 
cream, sherbet and ices" (1). The only modifications, however, were the 
omission of the assessment of bacterial count and packing. A single ran­
domized block design served in analyzing the results. 
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RESULTS AND DJSCOSSION 

Certain physico-chemical observations of the mix are tabulated in Table 

2. It is seen that viscosity was improved by inclusion of invert sugar as 

Helawi date is chemically classified as an invert sugar variety and the in­

herent solids extrected in the juice. For instance, a progression of only 

5°BX from 20°Bx in the case of fruit sherbet raised the viscosity from 1.26 

to I .54 poise. This is accompanied by the development of chewiness, a fa­

vourable characteristic in the products under study. Invert sugar has 

another advantage from the point of view of prevention of crystallization 

and development of coarse texture in the finished product as compared to 
cane sugar (I Il. 

Overrun increased as 0 Brixwas raised. However it has benefitted from 

the date juice only relatively, i.e. not to the same extent reached by other 

workers (11,12), This could be attributed to the type of freezing machine be­

ing a batch freezer. Acidity (percent lactic acid) of the new products has 

the tendency to rise as juice concentration increases. This is more evident 

in the water ice and fruit sherbet than in the ice cream which has higher 

content of milk and milk products. The introduction of a control in the ice 

cream revealed that the pH of the three treatments did not deviate effec­

tively from that of the control. 

Meltdown behaviour of the ice cream can be observed in Figure 2. It is 

seen that the highest concentration of the date juice (25°Bx) started to melt 

at the lOth minute. Finally, the other two concentrations (15°Bx and 20°Bx 

date juice) melted at the 30th minute. The other two products, waterice 

and sherbet, though not shown, followed the same pattern. The melting 

initiation of the highest 0 Bx treatment is signified by the natural effect of 

invert sugar especially on lowering the freezing temperature. This is in 

agreement with the earlier findings (6,11,121. 

The end product was further investigated through sensory rating 

scheme. Results are shown in Tables 3,4 and 5 for water ice, fruit sherbet 

and ice cream respectively. A cursory glance at the consumer viewpoint 

reflected by the panelists regarding flavour, body and texture, and colour 

reveals that in the case of: 
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1. Water ice (Table 3): There were no limitations tochoice of preferred 

date juice concentration of total soluble solid content. Naturally, 

from the standpoint of manufacturers, the lowest level, e.g. 20°Bx is 
quite satisfactory. 

2. Fruit sherbet (Table 4): There are some statistical significant effects 
incurred by treatment '20° Bx' on flavour and colour. This level of 
date juice is likely to be the choice of the prospected consumer. 

3. Ice cream (Table 5): Significant differences in flavour, at P 0.05 in 

favour of 20°Bx could be traced. This treatment was parallel to that 

of the control (15°Bx 'sucrose') in superseding the other two treat­
ments. 

Treatment 20°Bx date juice can generally be considered the favourite 
one. This is backed by the above mentioned result on meltdown resistance. 
This feature had been well appraised while discussing the time- temperature 

tolerance factor in frozen dairy products and similar materials04!, As to 

variations among the replicates (the panelists), though not included in 

Tables 3-5, were all non significant statistically, indicating a successful 

selection of tasters. While the ideas proposed regarding the inclination of 
ice cream fanciers to the more popular flavours, e.g. strawberry, are quite 
valid (5), it is pleasing to lind out through this study that the date is a pro­

spected fruit for such purposes. Dates can have a breakthrough in the 

frozen dessert industry, especially if one envisage that even leguminous 

foodstuffs, e.g. the carob bean and liqourice could be utilized for flavouring 

the ice cream family. This can be realized vividly as along with the upsurge 
of modern food technology, artificial materials are continuously being in­

cluded for various intentions. This is encountered by the movement in 
most countries to resort to 'natural' food ingredients and additives in the 
manufacture of confectionary and frozen desserts to safeguard proper 
nutrition. (7,20). 

Moreover the economic aspect is among the first considerations when an 

industry is anticipated to develop. And the date can be a good competant 
being a natural food and since most other flavour and decorating food 
sources entail the necessity of importation. Overrun in water ice and fruit 
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sherbet is higher than the stipulated Iraqi regulations, but is lower than that 

of the International Dairy Federation (cf. Table I). However, in the case of 

ice cream, it is lower than all the stated legislations. This is attributed to the 

full substitution of sucrose with invert sugar, in addition to the presence of 

other effective organic constituents, e.g. pectin which may have a stabiliz­

ing influence. 

The sweetening/tlavouring action of the date juice as applied to the three 

frozen dessert products underway has not been attempted by other 

researchers in allied fields. 
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M.M. Shukr and A.A. Muhsfn 

Table 3 

Sensory evaluation of scoring of the three treatments for water ice. 

Treatment, Ave. score, 8 reps. 
total soluble solid Flavour Body& Colour 
conc'n, 0 Bx texture 

Source 

20 d.j. 3.750 3.250 3.000 

25 d.j. 3.625 3.375 3.750 

30 d.j. 3.500 3.625 3.875 

Suggested score points l-6 l-6 l-6 

Analysis of variance, F value 
Least significant difference 

P.05 N.S. N.S. N.S. 

P.Ol - - -

A vc, average; reps., replicates; conc'n., concentration; 0 Bx, degree Brix; d.j., date juice 

source; pts., points; LSD, least signiricant dHference; P, probability of difference being 
due to chance; N.S., non-significant. 
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Date Juice in Desserts 

Table 4 

Sensory evaluation of scoring of the three treatments for fruit sherbet. 

Treatment, Ave, score, II reps. I 
total soluble Favour Body& Colour 

Solid conc'n, o Bx texture 
I 

Source 
20 d.j. 5.273 5.000 5.727 

25 d.j. 4.455 4.727 4.727 

30 d.j. 4.091 4.091 4.727 

Suggested score pts. 1-6 1-6 1·6 

Analysis of variance, F value 

LSD P.05 0.928 N.S. 0.437 
P.OI 1.261 N.S. 0.594 

Ave, average; reps., replicates; conc'n., concentration; 0 BX, degree Brix; d.j., date juice 
source; pts., points; LSD , least significant.difference; P, probability of difference being 
due to chance; N.S., non-significant. 
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TANNIN AND PECTIN CONTENTS OF ZAHDI DATE AND ITS 

BY-PRODUCTS 

A.M.M. NEZAM EL-DIN, V.TH. BUKHAEV*, L.M. ALI 

and A.A.FARHAN 
Department of Palms and Dates, Agriculture and 

Water Resources Research Centre, Fudhaliya, Baghdad, Iraq. 

ABSTRACT 

This study was carried out on Zahdi date, crude date pulp, fine date pulp 
and date seeds to find the possibility of utilizing date by-products, that 

come out as waste from date processing plants as sources of tannin and 

pectin compounds. It was found that Zahdi date contains 2.888 and 1.932, 
and date seeds 3.328 and 0.490 percent of gallo-and ellagi-tannins respec­

tively. Crude date pulp and fine date pulp contain 0.271 and 0.050 percent 

of gallotannin respectively. The condensed tannin represented 0.367, 

5.000, l.l09 and 0.700 percent for Zahdi date, seeds, crude date pulp and 

fine date pulp respectively. The soluble pectin contents were 1.216, 0.678, 
0.510 and 0.100 percent, crude pectiinie acid 1.664, 3.522, 2.650 and 
0.130 percent, protopectin 0.775, 1.438, 1.025 and 0.050 percent and total 

pectin 2.300, 3.210, 2. 776 and 0.181 percent for Zahdi date, fine date pulp, 

crude date pulp and date seeds. 

•Present address: Cellulose Research Unit, Scientific Research Council, Jadhariyah, 
Baghdad, Iraq. 
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INTRODUCTION 

Iraq is one of the most important date producing countries. Some 

amount of the date industrialized in many factories such as Khindiya, li­

quid sugar plant, Noumaniya date vinegar factory, Khalis alcohol factory, 

and Kerbala canning factory use respectively about 41 ,000; 2,000; 9,000 

and 7,000 tonnes dates annualy. 

Several small operations (Asriya and Sharkiya private arak production 

plants) add about one-third more to this total. Further, a planned Torula 

yeast factory will have an intake of about 20,000 tonnes of dates(l9l. These 

quantities of industrially utilized dates produce 12.5-13.5% dried seeds and 

22.5-35.5% discarded pulp which in the factories come out as date pulp 

(first cake) and a fine date pulp (second cake). The weight of the seeds is 

about 11,000 tonnes and of date pulp about 20,000 tonnes. 

This study was carried out to find the possibility of utilizing the date by 

products as a source of tannins ~nd pectins, which are used in many in­

dustries. Tannin is commonly used in leather, chemical and drug in­

dustries(7i Pectic substances find a good application in food industry, 

medicine, pharmacy(l5,12,5l. No information is available on tannin and 

pectin compounds in date by-products. 

Several studies have been carried out on tannin compounds in 

dates (9,16,13), It was found that the Halawy date in its green stage contains 

0.5% soluble tannin but the Egyptian Amhat variety contains 7.3%(9,16i 

Upon studying the poly phenolic compounds of Deglet Noor variety it 
appeared that soluble tannins were 10.7 and 14.0 mg/IOOg for ripe and 

stored date stages. As to Deglet Noor the insoluble tannin increased during 

ripening and decreased upon storage, owing to the Browning reaction. The 

results of insoluble tannin were as follows 5.5, 6.0, 39.2 and 21.9 mg/IOOg 

for the green, pink, ripe and stored stages respectively. Dawson and A ten (8) 

found that date (rutab stage) contain I%, I% and 2% of soluble, proto-and 

total pectin respectively. It was found that Zahdi dates contain 1.5-2.15% 

calcium pectate in tamar stage(ll, 
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elate seed but low in the date pulp. The changes in polymerization are due 

to the higher content of the date extract during processing before the cake 

comes out as waste, so the lower <:ontent of soluble tannin (low molecular 

weight) of date pulp and the extract results in raising the degree of poly­

merization as shown in Table 6. Changes in the polymeriwtion between 

the two forms of elate pulps may be due to the decrease of flavan and so· 

luble tannin content of fine pulp; also the increase in polymerization after 

dividing the condensed tannin of all sample on the tannin of ethylacetate 

fraction which contains the tlavan. Table 6 shows that the date pulp and 

seed had generally a low degree of polymerization when compared to fruits 

as studied (JO) From the results of Table 4 it was seen that the condensed 

tannin in the powder sample extracted for three hours is more suitable to 

use for the determination of cyanidin than the methanol extract and 

powder sample extracted for one hour. 

The Pectic Fractions: 

It was found from Table 7 that the summarised amount of crude pectinic 

acid and neutral pectin were more than total pectin which was determined 

on powder after extraction with ethyl alcohol. 

CPA+ NP TP 

Date fruit 1.664 + 0.596 = 2.260 2.233 

Crude pulp 2.650 + 0.341 = 2.991 2.791 

Fine pulp 3.522 + 0.369 = 3.891 3.880 

Date seeds 0.130 +0.140=0.270 0.272 

This may be due to the precipitation of peetinic acid as calcium pectate. 

Therefore, the theoretical yield of calcium peetate precipitate from pure 

galacturonic anhydride was 110.6% ofpectinie acid weight(l7l. 

Soluble pectin of Zahdi date extracted with alcohol was found to be 

1.216% after precipitation by ethyl alcohol. This result was similar to that 

found(!). 

The results show that fine pulp contain total pectin 3.88% which is hig­

her than other samples such as crude pulp 2. 791%, date 2.233% and 

Kerbala seeds 0.212%. This increase in fine pulp pectin may be due to the 
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fact that fine pulp is the second cake and crude pulp is first cake. 

Generally the increase in pectin contents of all samples may be due to the 

precipitation of other colloidal substances by alcohol which are found in 

date fruit such as gums. 
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Table I 

Soluble tannins of Zahdi date and its by-products 

Sample Gallotannin + Ellagitannin + + 
% % 

Date fruit 2.883 1.932 
Crude date pulp 0.271 0.00 
Fine date pulp 0.050 0.00 
Date seed 3.328 0.490 

+ Determined as galloye!esler 

++Determined as hcxahydroxydiphenyl glucose (HHDPG) 

Table 2 

Effect of extraction on A. maxi., 

Sample Extract Powder after Powder after 

I hour 3 hour 

Date fruit 547 547 547 
Crude date pulp 547 547 547 
Fine date pulp 547 547 547 
Date seeds 547 547 551 

From above table it was concluded that all samples had !50 for E 1% 
lcm 

only seeds powder after 3 hours had extinction coefficient 210, since it was 

used E 1
1
% for cyanidin !50 and for delphinidin 300 as reported (4). em 
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Table 3 

E (% values ofthe samples 
err. 

Sample Extract Powder after Powder after 

I hour 3 hours 

Date fruit 0.200 0.530 0.55 I 
Crude date pulp 0.865 1.096 1.664 
Fine date pulp 0.780 0.945 1.050 
Date seeds 2.997 8.048 10.500 

Table 4 

Percentage of condensed tannin in the samples + 

Sample Extract Powder after Powder after 
I hour 3 hours 

Date fruit 0.133 0.353 0.367 
Crude date pulp 0.580 0.750 1.109 
Fine date pulp 0.520 0.630 0.700 
Date seeds 2.980 5.765 5.000 

+On dry weight basis 
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Table 5 

E I% values offlavan contents by vanillin method !em 

Sample Ethylacetate Water fraction Sample 
extract extract extract 

Date fruit 0.1360 0.4900 0.6260 
Crude date pulp 0.0341 1.6500 1.7900 
Fine date pulp 0.015 1.5400 1.5510 
Date seeds 0.6174 2.5025 3.4925 

Table 6 

F1avan content of Zahdi and its by-products 

Sample 

Date fruit 

Crude date pulp 

Fine date pulp 

Date seeds 

Tannin content in (v/cy)* X 100 

ethyl acetate fraction (polymerization) 

% 

0.1360 0.136/0.367 = 37.05 

0.0134 0.0124/1.109 = 1.118 

0.0038 0.0038/0.700 = 0.542 
0.6174 0.2245/5.000 = 4.49 

"'v = Butanoi-HCI method used for determination of navan content of ethylacetatc 
fraction 

cy =The tannin content which determined by Butanol-HCl after 3 hours 
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Table 7 

Pectic fractions of the samples 

(g/100g. dry weight) 

Date Fine Crude Date 

fruit pulp pulp seeds 

First extraction l.l45 2.053 2.083 0.100 

CPA Second extraction 0.519 1.469 0.567 0.030 

Sum 1.664 3.552 2.650 0.130 

First extraction 0.373 0.329 0.268 0.100 

NP Second extraction 0.223 0.040 0.073 0.040 

Sum 0.596 0.369 0.341 0.140 

First extraction 1.502 2.187 2.187 0.272 

TP Second extracton 0.731 1.500 0.604 0.040 

Sum 2.233 3.880 2.791 0.212 

CPA= Crude pectinic acid 

NP = Nutral pectin 
TP = Total pectin 

Table 8 

Water soluble pectic fraction 

(b/lOOg. dry weight) 

Date Fine Crude Date 
fruit pulp pulp seeds 

First extraction 0.888 0.421 0.400 0.100 

SP Second extraction 0.328 0.257 0.100 0.000 

Sum 1.216 0.678 0.510 0.100 

SP =Soluble pectin 
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tritive value and could be considered as emergency foods especially biscuit 

and date squares. Taking the storage stability of these products into con­

sideration, the study revealed that addition of dates to the bakery products 

aid in the retention of higher moisture and prolong the freshness of the 

products with better shelf life. 
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USE OF DATES IN THE FORMULATION 
OFSOMEBAKERYPRODUCTS 
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Baghdad, Iraq 

A.K. YOUSIF*, M. ABDELMASEEH, M.E. YOUSIF and E.M. KHALIL 

Palms & Dates Department, Agriculture and Water Resources Research Centre, 

Fudhailiya, Baghdad, Iraq 

ABSTRACT 

This work was carried out to study the possibility of using dates and date 

products (date paste and concentrated date syrup) either as additives or 

sucrose substitute in the formulation of some bakery products (cake, 
cookies, biscuit and date squares). Some parameters relating to the nutri­

tive value and the shelf life of the produced bakery products were also 
studied. 

The results of the study indicated the success of using dates as an in-· 

gredient in cake, cookies and date squares manufacture. Good results were 

also obtained when 50% of the sucrose in the biscuit was replaced by date 

paste or concentrated date syrup. The bakery products were of high nu-
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EFFECT OF PRUNING OF DATE PALM 
(PHOENIX DACTYLIFERA L.) 

ZAHDI CULTIV AR, ON SOME QUALITATIVE AND 
QUANTITATIVE CHARACTERISTICS OF FRUIT 

F.A. HUSSAIN, S.M. BADER, M.T. AL·QADI AND E.N. SAMARMED 

Palm and Dates Department, Agriculture and Water Resources Research 
Centre Fudailiya, Baghdad, Iraq 

ABSTRACT 

During 1982 and 1983 seasons, experiments were carried on selected 

date palms of Zahdi cultivar of about 35 years of age, in Daura region, 

near Baghdad. Forty eight trees were subjected to four levels of pruning, 

leaving (i)IO (ii) 8.8 (iii) 7.6 and (iv) 6.4 green leaves per bunch. The severe 

pruning and unpruned treatments (control) decreased the productivity of 

the palm as compared to light and medium pruning. Best results were ob­

tained from the light and medium pruning applications. The higher number 
of fruits per kilogram of total yield was obtained from the unpruned trees 

during the two seasons and differed significantly from other treatments in 

the first season, and only from the light pruning treatment in second sea· 

son. There were no significant differences between all the treatments for 

number and weight of edible fruit per 1 kg of total yield. Similarly, there 

were no significant differences among the treatments regarding average 

weight of fruit and seed, moisture_ content and total soluble solids. 

It is suggested that date growers may leave around 8.8 or 7.6 green 

leaves for each Zahdi date palm bunch. 
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INFLUENCE OF POSITION OF SCARIFICATION AND TYPE OF 

SEED PLANTING ON DATE PALM SEED GERMINATION*: 
A TRIBUTE TO IBN W AHSHIA •• 

A.A. AL-SALIH 

College of Science, Department of Biology, 
University of Baghdad, Jadriyah, Baghdad, Iraq 

ABSTRACT 

Uniform Braim cultivar seeds were scarified before soaking in tap water. 

Scarification took place at the free end, the front end, the region of the 
micropyle, the ventral region against the micropyle and splitting the free 

end. The treated and non-treated seeds were sown in sterilized petri-dishes 

either witb dorsal side up or the ventral side up and put in an incubator 

under 30± 1.5° C. Planting the seeds with dorsal side up accelerated and 
increased seed germination, and when this was accompanied with splitting 

the free end, it greatly increased the rate and the percentage of seed ger­
mination in comparison with the other treatments and the control, which is 

in full agreement with what was written by Ibn Wahshia eleven hundred 

years ago. 

;i..JA..ll 
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•• 

Presented at the 3rd Scientific Conference of the Scientific Research Council, 

Baghdad, October 29th-November 2nd, 1983 . 

An Arabian Philosopher and Scientist who published a book on date palm in 292 

H. 903 AD. 
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