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Abstract 

      The research was conducted in 2017 to 

identify the most important chemical components 

(total sugars, total acidity, dry matter and soluble 

solids) for ripe fruits of 42 shrubs of 

Prunuscerasia Blanche on 12 sites in the Syrian 

coast, with the objective of making comparison of 

the studied shrubs to determine variation 

between them and know the best for breeding and 

genetic improvement programmes of 

almonds.The results showed variation in the 

chemical content of studied traits of wild plum 

fruits, so the fruit content of soluble soilds had 

the highest value 23% for the shrub (LK3) in 

Kassab site (Lattakia province) and the lowest 

value 10.2% for the shrub (TR1) in Rjam site 

(Tartous province). The highest total acidity was 

3.06% for the shrub (TM1) in Matn al-Sahel town 

and the lowest was 0.64% for the shrub (TS1) in 

al-Souda town, and both sites are in Tartous 

province.As for fruit content of sugars, the two 

shrubs (LD1 and LD2) in Al-Daliya site had 

good content of sugars (8.83 and 8.9%) 

respectively, and they were significantly higher 

than other studied shrubs in this trait. In 

addition, significant variation between plum 

shrubs in terms of fruit content of dry matter was 

found, ranging between (12.07-25.18%). 
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sugars, TA, TSS  

 

I. INTRODUCTION 

Syrian Arab Republic is rich in biodiversity in 

all its forms and is a stock for many wild plant 

genetic resources in addition to the cultivated and 

domesticated plants that have been introduced to 

it over different periods and have adapted to their 

environments well. According to Syrian flora, the 

number of wild species prevailing in Syria is 

estimated at 3650 species falling within 130 sub-

families and 910 genera [1]. 

Plums constitute a large and diverse plant 

population, including many selected species of 

more than 12 species of Prunus[2]. Plum trees 

can grow in the five continents and their 

cultivation is concentrated in the temperate 

regions of the northern hemisphere. World 

production is over 11 million tonnes, about half 

of which is consumed as fresh fruit ([3]; [4];[5]; 

[6]). European plumPrunusdomestica L. is one 

the most important internationally-cultivated 

species[7], of which most internationally-

prevailing plum cultivars come from [8]. It is 

characterized by a variety of fruits in colour and 

taste, and is one of the best species of plums in 

terms of fruit quality [2]. 

Prunuscerasia Blanche (P. cerasia) is a 

species of prunus L.and sub-family Prunoideaeof 

the familyRosaceae[1]. It is an important wild 

species in Syria due to its widespread, especially 

in the northwestern region and its natural 

adaptation to different environmental conditions, 

including drought and soil erosion [9], as well as 

its pest and disease resistance [10] and its 

potential for use a rootstock for some almond 

species. Its fruits are eaten fresh, dried or used in 

jamindustry [11]. 

Plum fruits are used for several purposes 

(food, medical and industrial). The main 

processed products of plums are (compote, dried 

fruits, frozen fruits, jams and alcoholic 

beverages). Due to their taste and nutritional 

value, plum fruits are widely consumed by 

children and adults of all ages. Plumsare an 

important exporting fruit; both fresh and frozen 

[12].   

Plums significantly contribute to human 

nutrition and are an important component of the 

diet in terms of nutritional value due to the 

abundance of active biochemical compounds 

such as anthocyanins, bactines and carotenoids 

([13]; [14]). Plums are essential for human health 

and protection from various diseases ([15]; 

[16]),and a source of fiber and mineral elements 
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(Ca, K, P, Mg)([17]; [18];[19]). They contain a 

relatively large amount of carbohydrates as a 

source of energy [20] and little amount of 

vitamin C([18]; [19];[21]). They are also an 

important source of boron [22]. Plum fruits have 

low calorie content and a relatively high 

nutritional value as they contain carbohydrates, 

organic acids such as citric, malic, bactinicfibre, 

tannins, aromatic substances and enzymes. These 

substances determine nutritional value and taste 

[23]. Plum fruits lower total cholesterol and 

triglyceride levels in blood. Due to the high 

sodium content and beneficial sodium to 

potassium ratio, plumsare recommended for the 

patients with high arterial tension ([24]; 

[25];[26]). 

Consumer acceptance of plums is highly 

correlated with harvest date and fruit ripening 

([27]; [28]). When making a purchase decision, 

consumer evaluates the fruit appearance and then 

taste which is associated with the content of total 

soluble solids and acidity [28]. The content of dry 

matter (DM) and total soluble solids (TSS) is 

very important for fruit quality because they 

determine fruit taste andstorability. DM content 

greatly varies depending on environmental 

conditions and a particular growing season [29]. 

Wild plumshad been used as a nutritional and 

medical source for thousands of years([30]; [31]). 

There are numerous studies on the chemical 

composition of cultivated plums [32], but there 

have been no chemical studies compared to wild 

plums [33].  

Plum cultivars and its wild genotypes have 

diverse physical, chemical and sensory 

characteristics ([6]; [33];[34]; [35];[36]; 

[37];[38]; [39]; [40]).This diversity is due to the 

specifications ofcultivars and environmental 

conditions [41]. 

Due to the importance of wild rootstocks 

naturally prevailing in the Syrian coast including 

Prunuscerasia; their adaptation to local 

environmental conditions; tolerance to 

environmental stresses, different diseases and 

pests; and lack of chemical research on wild 

plum species, this research aims to evaluate some 

shrubs of P. cerasia prevailing in different areas 

of the Syrian coast in terms of their chemical 

content of (total sugars, total acidity, TSS and 

DM) to identify the best for breeding and genetic 

improvement programme of plums. 

 

II. MATERIALS ANDMETHODS 

A. Study sites and plant material 

The research was carried out at the Centre of 

Agricultural Scientific Research in Lattakia in 

collaboration with Tishreen University, Faculty 

of Agriculture, Department of Horticulture 

during 2017. Some sites in both Lattakia and 

Tartous provinces were selected, where the wild 

plum shrubs P. cerasia is natively found. Forty-

twoshrubs were identified within the current 

study sites (Table 1). 

  

  

Table (1) Sites of current study in terms of altitude, geographical coordinates and studied shrubs 

Province Site Shrubs 
Altitude 

(m) 
Latitude E 

Longitude 

N 

Lattakia 

Mashqita 
LM1, LM2, LM3, 

LM4, LM5 
232 35°54.915  35°40.918 

Qsmeen 
LQ1, LQ2, LQ3, 

LQ4, LQ5 
277 35°54.244  35°38.142 

Al-Draoukiyat 
LDr1, LDr2, LDr3, 

LDr4, LDr5 
158 35°52.44  35°41.947 

KhirbtSolass 
LS1, LS2, LS3, 

LS4, LS5 
402 35°58.51  35°41.410 

Kassab 
LK1, LK2, LK3, 

LK4, LK5 
711 36°00.339  35°56.433 

Ras al-Shimra LRsh1, LRsh2 27 35°47.237  35°35.048 

Ras al-Ein LR1, LR2 117 35°59.339  35°20.193 

Al-Daliya LD1, LD2 986 36°09.455  35°14.012 

Hibeit LH1, LH2 379 36°02.13  35°33.439 

Tartous 

Rjam 
TR1, TR2, TR3, 

TR4, TR5 
247 36°04.39  34°50.073 

Mitn al-Sahel TM1, TM2 275 35°56.371  34°58.565 

Al-Souda TS1, TS2 289 35°55.79  34°58.958 
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B. Research methodology 

Fully-ripened and coloured fruits were 

randomly gathered from each shrub. Fruit ripening 

dates varied by site (July and August). Fruits were 

transferred to the laboratory and analyzed in terms 

of chemical composition. The shrubs were then 

divided into groups according to each analysis 

based on categorical grouping law[42]. 

 

1. Determination of total soluble solids (TSS%) 

Percent TSS was estimated by a refractometer 

at 25 ° C by taking a drop of juice and placing it in 

the designated place of the machine and taking the 

electronically corrected reading [43]. Based on the 

resulting values, the studied shrubs were divided 

into groups as shown in Table (2). 

   

2. Determination oftotalacidity(TA%) 

Percentage of total acidity in the studied fruits 

was estimated on the basis of malic acid by 

calibrating the organic acids found in them with a 

normal sodium soluble solution (0.1) and with 

phenol hair follicle until the appearance of the 

pink colour[43]. Based on the resulting values, the 

studied shrubs were divided into groups as shown 

in Table (2). 

3. Determination of total sugars (TS%) 

The percentage of total sugars wasestimated by 

calibration method [44]. Based on the resulting 

values, the studied shrubs were divided into 

groups as shown in Table (2). 

 

4.Determination of dry matter (DM%) 

The percentage of the dry matter was estimated 

by drying in the oven at 2 g of the sample (fruit 

fat), where the sample is placed in the oven at 105 

° C and left until weight stability. The dry matter 

is then calculated as a percentage by calculating 

weight difference before and after drying as in the 

following relation: 

Dry matter = dry sample weight/wet sample 

weight * 100 [43]. 

Based on the resulting values, the studied shrubs 

were divided into groups as shown in Table (2).

 

 

Table (2) Index of the percentages of studied chemical properties of fruitsP. cerasiaon different sites 

of the Syrian coast  

Studied trait Percentage within the fruit 

TSS% 14.47 ˂ 14.74 – 18.74 ˃18.78 

TSS  low medium high 

TA% 1.45 ˂ 1.45 – 2.26 ˃2.26 

TA low medium high 

TS% 4.54 ˂ 4.54 – 6.72 ˃6.72 

TS  low medium high 

DM% 16.44 ˂ 16.44 -20.81 ˃20.81 

DM Low medium high 

 

5. Statistical analysis 

The experiment was a completely randomized 

design. The results were analyzed using the 

statistical software GenStat (release 12.1), 

dependingon one-way analysis of variance 

(ANOVA) and comparing the differences between 

the averages by the least significant difference 

(LSD) at 5% significance level. 

 

III. RESULTS AND DISCUSSION 

A. Total soluble solids (TSS%) 

Studied wild plum shrubs varied in terms of 

TSS in the fruit juice (Table 3). The highest value 

(23%) was found in the fruits of shrub (LK3), 

while the lowest value (10.2%) was in shrub 

(TR1). The results of statistical analysis at (LSD 

5% = 0.1972) showed significance of shrubs 

(LK1, LK2, LK2, LK3, LK4, LK5, LR2, LD1, 

LD2, TS2, TS2) prevailing in Kassab, Ras al-Ein 

and Al-Daliyain Lattakia province and al-Souda in 

Tartous province over other studied shrubs in 

terms of TSS percentage in their fruit juice. The 

lowest TSS was for shrubs (TR1, TR2, TR3, TR4, 

TR5) prevailing in Rjam site inTartous province. 

This agrees with the results of [22] where the 

studied plum cultivars varied in terms of their fruit 

content from TSS, so that TSS values ranged from 

12.40% for Oltenalto 20.43% for Tuuleu de 

Sinesti. 

In a study conducted in Turkey on genotypes 

of Prunusspinosa, the TSS was 11.98% for 

genotypes having dark purple fruits, 14.98% for 

genotypes having red fruits [33]. TSS in the fruits 

of 16 genotypes of plum shrubs prevailing in four 

different sites in Pakistan ranged (8.17 – 16.23%) 

[6]. In another study the TSS of some plum 

species ranged (16.80 – 19.20%)[17]. 

 

B. Total acidity (TA%) 

The highest TA was 3.06% in the fruits of 

(TM1) and the lowest was (0.64%) in the fruits of 

(TS2). (Table 3) 
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The statistical results at (LSD 5% = 0.1067) 

demonstrated that the two shrubs (TM1, TM2) 

prevailing in Matn al-Sahel inTartous province 

were more significant in terms of TA than other 

studied shrubs. This is in line with the results of 

[6]where the TA of the studied plum genotypes 

ranged (1.49-2.34%). TA of the current study was 

less than that of the study [33] on Prunusspinosa 

genotypes. TA was 4.99% for genotypes having 

red fruits and 3.87% for genotypes having dark 

purple fruits. 

In a study on plumcultivars in Romania, 

acidity values ranged from 0.34% for 

RencoldAlthan to 0.83% for Tuleu Gras cl.14 

[22].In another study, the TA of studied plum 

cultivars ranged (0.88-1.37%) [17]. 

 

C. Total sugars(TS%) 

The highest total sugars value was (8.9%) for 

fruits of (LD1) and the lowest was (2.36%) for 

fruits of (TR2). (Table 3) 

The results of the statistical analysis at (LSD 

5% = 0.5172) showed the significance of (LD1, 

LD2) prevailing in Al-Daliya site inLattakia in 

terms of total acidity in their fruit juice over 

studied shrubs. This is consistent with [45]. The 

Total sugars ranged (7.5-8.6%) for the studied 

Japanese plum. Sugar is an important component 

of fruits and is directly related to their sweetness, 

which is an essential characteristic of fruit quality 

(smell, taste, texture). In a study to determine TS% 

for plum genotypes in Pakistan, the results showed 

TS% of (6.71-10.5%) [6]. Inanother study 

conducted to determine the physical and chemical 

properties of plum cultivars grown in Serbia, the 

percentage of total sugars ranged (10.31-11.78%) 

[17]and was higher than that of the European plum 

cultivars grown in Turkey at (9.6%) [46]. 

  

D. Dry matter(DM%) 

The highest dry mater value was (25.18%) for 

fruits of (LK5) and the lowest value was (12.07%) 

for fruits of (TR3) (Table 3). 

The results of the statistical analysis at (LSD 

5% = 1.3608) showed that the shrubs (LK1, LK2, 

LK3, LK4, LK5) prevailing in Kassab site 

inLattakia were more significant in terms of dry 

matter than other studied shrubs. This is consistent 

with the results of [22]. The dry matter for the 

studied plum cultivars ranged from 13.76% for 

Flora to 25.20% for Tuleu de Sinesti. 

In a study conducted on plum cultivars, the 

results showed a significant variation in the dry 

matter of tested cultivars. This variation is due to 

the changing environmental and growing 

conditions. The dry matter was (19%) in fruits of 

Elena andWegierkaZwykla and (12%) in 

Bluefre[29]. In another study, the dry matter of the 

studied plum genotypes ranged (10.83-29.60%) 

[6].

 

 

Table (3) TSS, acidity, sugars, and dry matter within the fruits of P. cerasia with LSD values for 

studied straits at significance 5% 

Shrub TSS% TA% TS% DM% Shrub TSS% TA% TS% DM% 

LM1 17.1 2.04 6.97 19.18 LK2 21.2 0.85 6.6 24.21 

LM2 17 2.04 6.6 19.22 LK3 23 1.02 7.38 23 

LM3 18 1.36 4.73 20.12 LK4 21.5 0.98 8.65 24.2 

LM4 17.4 2.1 7.96 20.19 LK5 19 0.84 5.12 25.18 

LM5 18 1.87 5.97 22.63 LRsh1 14.2 2.21 3.58 16.2 

LQ1 17 1.29 6.97 20.17 LRsh2 14.2 2.1 3.69 14.13 

LQ2 16 1.02 4.37 19.22 LR1 18.6 1.02 3.69 22.15 

LQ3 18 1.19 5.34 18.17 LR2 22 1.08 7.84 21.24 

LQ4 18 1.08 6.6 19.71 LD1 21 0.68 8.9 22.08 

LQ5 18.1 1.19 4.64 17.42 LD2 20 0.85 8.83 21.11 

LDr1 17.2 1.53 6.6 19 LH1 18.2 1.29 7.38 21.18 

LDr2 17.4 2.04 7.29 19.1 LH2 18 1.76 5.02 19.84 

LDr3 17.5 2.04 6.97 19.11 TR1 10.2 0.68 3.06 13.71 

LDr4 18.5 1.7 6.97 21.34 TR2 11 0.85 2.36 13.85 

LDr5 18.1 2.14 7.51 22.17 TR3 11 1.32 5.7 12.07 

LS1 18 1.36 5.7 21.37 TR4 10.5 1.29 5.45 12.41 

LS2 17.5 1.87 5.7 19.22 TR5 10.7 1.29 6.38 12.12 

LS3 17.5 1.87 6.27 19.2 TM1 15.9 3.06 3.92 17.82 

LS4 18 2.04 6.71 20.41 TM2 16 2.89 4.64 17.64 

LS5 18.3 1.7 7.38 20.37 TS1 21.1 0.68 5.02 24.17 

LK1 19.2 1.02 4.48 25.16 TS2 21 0.64 4.78 24.09 

L.S.D 0.1972 0.1067 0.5172 1.3608 L.S.D 0.1972 0.1067 0.5172 1.3608 
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5% 5% 

 

IV. CONCLUSIONS 

 There is a wide variation between the studied 

shrubs in terms of their chemical properties 

(total sugars%, total acidity%, TSS%, dry 

matter%). 

 The fruits of the studied shrubs contain 

significantly higher percentages of TSS and 

dry matter compared to the results of previous 

studies, in addition to containing good 

amounts of TS% and moderate TA%. 

 Various chemical contents of some fruits of 

the studied shrubs within a single site. This is 

a preliminary indicator of the existence of 

genetic variation between the studied shrubs 

due to excluding the effect of the surrounding 

environmental conditions and soil 

characteristics in creating the variation 

between the chemical content of the shrub 

fruits of a single site. 
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