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ABSTRACT:  

The present investigations were carried out during two spring 

seasons, 2019-2020 in the silkworm laboratory of Sericulture 

Department of Plant Protection Research Institute, Sharkia Branch to 

investigate the effect of fenugreek, pumpkin and sweet almond oils on 

silk production of mulberry silkworm Bombyx mori L.  

The obtained results cleared that all of these plants oils, 

fenugreek; pumpkin and sweet almond oils composed of many 

methylated fatty acids fraction which have many effects of fresh cocoon 

weight, shell cocoon weight, silk ratio, silk filament weight and size, 

whereas the fenugreek oil consisted of forty-eight compounds 

(Hexadecanoic acid, methyl ester, 9-Octadecenoic acid (Z)-, methyl 

ester, 9,12-Octadecadienoic acid (Z,Z)-, methyl ester and Hexadecanoic 

acid, methyl ester etc…..),  pumpkin consisted of seventy-two ( 9,12-

Octadecadienoic acid (Z,Z)-,  methyl  ester, Hexa decanoic acid, methyl 

ester, Methyl stearate, Dodecanoic acid, methyl ester and Tridecanoic 

acid, 12-methyl-, methyl ester etc…..)and sweet almond oil consisted of 

sixteen compounds (Hexadecanoic acid, methyl ester, 9,12-

Octadecadienoic acid (Z,Z)-, methyl ester, 9-Octadecenoic acid (Z)-, 

methyl ester, Methyl stearate and Hexanal dimethyl acetal etc….). 

Fenugreek, pumpkin and sweet almond oils improved cocoon indices 

and silk filament characters as a profitable supplementary diet for silk 

worm Bombyx mori L. 

Conclusively, the fenugreek, pumpkin gave the highest mean of 

silk filament length. Fenugreek, sweet almond and pumpkin oils 

improved cocoon indices and silk filament characters as a profitable 

supplementary diet for silk worm Bombyx mori L.  

keywords: Fenugreek, Sweet almond, pumpkin oils, Mulberry silkworm 

Larvae, Bombyx Mori L. 
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INTRODUCT: 
The silk industry depends on the growth of silkworm that depends on body 

weight increase and the biochemical components accumulation of food like protein, 

amino acids and enzymes (Eman and Marwa 2017). 

The plants oils could be used for nutrition silkworm to improve silkworm 

development and silk production, they are making as antimicrobial activity with no 

side effects on it (Eman and Marwa 2017, Tabassum and Vidyasagar 2013). They 

have a nutrition profile as a good source of (vitamins E, niacin, riboflavin, etc.), 

minerals (potassium, phosphorus, magnesium, calcium, iron, zinc, manganese, 

selenium, copper, etc.), macronutrients (proteins, carbohydrates, fibers, etc.) and fatty 

acid (saturated, monosaturated and polyunsaturated). 

The chemical and nutritional composition have been shown to be significantly 

decrease the risk of diseases, antioxidation and anti-inflammatory action. 

Therefore, the aim of this study to evaluate botanical oils of fenugreek, 

pumpkin and sweet almond: gas chromatography- mass spectrometry (gc-ms) 

analysis, its effects on mulberry silkworm, Bombyx mori L. 

 

MATERIALS AND METHODS 

 

The present investigations were carried out during two spring seasons, 

2019 and 2020 in silkworm laboratory of Sericulture Department of Plant 

Protection Research Institute, Sharkia Branch. The following experiments 

were carried out: 

1- Feeding technique: 

The tested materials were used solely at three concentrations (1, 2 and 3 %). 

Three replicates of 30 silkworm larvae for each concentration were fed, 

throughout 4th &5th instars on mulberry leaves sprayed on the tested 

concentrations of each material then left to dry under laboratory conditions. 

Three replicates were sprayed in distilled water as control, larvae of each 

replicate were reared on a plastic tray (100 × 70 × 15 cm) under at laboratory 

conditions 27±2ºC and 95±5 % RH for the first three instar (1-3), while it was 

changed for the last two (fourth and fifth instars) to 24±2 ºC and 75±5 % RH. 

All rearing trays, racks and tools, as well as the rearing rooms were sterilized 

with formalin (5%) one week before the beginning of the experiment.  The 

tested larvae were fed daily at 8 am, 12 noon, 4 and 8 pm. Five full grown 

larvae/ replicate were weighted, individually then the two silk glands of each 

larva were dissected out on a filter paper then weighed on a digital balance.   

 Mature larvae were handly transferred to carton paper (that used 

wrapping table eggs) for mounting process (Zannoon and Shadia, 1994). The 

cocoons were harvested 7 days later. Five freshes of the resulted cocoons of 

each replicate were taken for measuring the cocoon indices (fresh cocoon 
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weight, cocoon shell weight and silk ratio), whereas, half of rest cocoons were 

dried in an oven (oven temperature was raised gradually until it reached 80°C 

for 6 hour) to study filament characters (filament length, filament weight and 

filament size). Another half of the cocoons were used for the biological 

studies. After emergence, each couple was impaired in paper saccule for 

copulation and oviposition. 
 

2-  Spraying leaf technique:  

In this trail, the leaves spraying technique was used to evaluate the effect 

of doses of some concentrations for the tested compounds on the 4
th
 and 5

th
 

instars larvae. The sprayed leaves were left to dry and provide to larvae (30 

larvae for each concentration) in treatments and control. The biology, 

physiology and productivity measures were investigated. 
 

3- Measurements: 
The technological parameters were measured in both experiments as 

follows: 

4.1- Technological parameters:  

4.1.1. Cocoon indices: 

            The following parameters were measured: 

A- Fresh cocoon weight (g). 

B- Cocoon shell weight (g). 

C- Cocoon shell ratio =   × 100 (Krishnaswami, 1978). 

4.1.2. Reelable silk filament parameters: 

             The weight (g) and length (m) of reeled silk filament were measured 

and recorded. The size of the reeled filament (denier) was estimated according 

to (Krishnaswami, 1978) formula: 

        The size of reeled filament =   × 9000 

   Data obtained were statistically analyzed according to Snedecor and 

Cochran (1982) methods using software COSTAT program. 

 

4.2. BOTANICAL STUDIES: 

4.2.1. Methylation: 

The H2SO4 derivatization method has also been widely used for the 

analysis of fatty acids in biological samples.H2SO4 -methanol 2% (v/v) was 

added into a vial containing previously weighed 10 mg of fat. The vial was 

heated at 80 C with occasional shaking. Afterwards, 0.25 mL of the neutralized 

aqueous solution (sodium hydroxide 1 M) was added, and it was smoothly 

shaken. Before the analysis of the n-hexane phase, the sample was allowed to 

rest for 5 min (Masood et al., 2005). The reaction procedure is similar to that 
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of other derivatization methods. Because H2SO4 is a strong oxidizing agent, 

this method is not recommended for PUFA analysis (Kuksis, 1994; Michal Ski 

and Łyko, 2010). 
 

4.2.2. Gas chromatography–mass spectrometry (GC-MS) analysis: 

The chemical composition of plant oils was performed using Trace 

GC1310-ISQ mass spectrometer (Thermo Scientific, Austin, TX, USA) with a 

direct capillary column TG–5MS (30 m x 0.25 mm x 0.25 µm film thickness). 

 The column oven temperature was initially held at 50 C and then 

increased by 5°C /min to 230°C hold for 2 min. increased to the final 

temperature 290°C by 30°C /min and hold for 2 min. 

 The injector and MS transfer line temperatures were kept at 250, 260°C 

respectively; Helium was used as a carrier gas at a constant flow rate of 1 

ml/min. The solvent delay was 3 min and diluted samples of 1 µl were injected 

automatically using Autosampler AS1300 coupled with GC in the split mode. 

EI mass spectra were collected at 70 eV ionization voltages over the range of 

m/z 40–1000 in full scan mode. The ion source temperature was set at 200 °C. 

The components were identified by comparison of their retention times 

and mass spectra with those of WILEY 09 and NIST 11 mass spectral 

database. 

 

RESULTS AND DISCUSSION: 

Part 1: Effect of some plant oils on the technology, and silk production of 

Bombyx mori L.: 

 1. Cocoon indices: 

1.1. Fresh cocoon weight (g): 

1.1.1. Fresh cocoon weight 4
th

 (g): 

Data presented in (Table1), cleared that the heaviest weight of fresh 

cocoon was gained (1.44g) from the larvae fed on mulberry leaves enriched 

with fenugreek oil (1%), followed by (2%) which recorded (1.43g) then 

(1.35g) for (3%) fenugreek oil compared with control (1.42g) and (0.59g) for 

tween. Generally, data analysis revealed that there were high significant 

between concentrations and also high significant between treatments. 
 

1.1.2. Fresh cocoon weight 5
th

 (g): 

Data presented in (Table2), cleared that the heaviest weight of fresh 

cocoon was gained (1.45g) from the larvae fed on mulberry leaves enriched  
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with fenugreek oil (3%), followed by fenugreek (2%) which recorded (1.43g) 

then (1.42g) for pumpkin oil (3%) compared with control and tween (1.02g). 

Data analysis showed that there was high significance between treatments and 

concentrations.  
The results agree with Morssy, Ghada (2012) indicated that Sesame 

and Nigella sativa oils at 0.5 % concentration when used two times kept the 

larvae of Bombyx mori healthy by decreasing mortality rate. Sesame oil and 

Olive oil at 1% and Nigila sativa oil at 0.5 % gave the best results on cocoons 

indices and silk filament characters (length, weight and size). 
 

1.2. Cocoon shell weight (g): 

1.2.1.  Cocoon shell weight 4
th

 (g): 

As shown in (Table1), the heaviest cocoon shell weight was recorded for 

the cocoons spun by B. mori larvae fed during their 4
th
 instar on mulberry 

leaves fortified with sweet almond oil (1%.), recording (0.31 g), compared to 

(0.27g) for the control and tween, in the first season. Generally, sweet almond 

and fenugreek oil treatments proved to be the most potent, followed, in 

descending order, by pumpkin oil treatment. However, all the tested oils 

improved these parameters over the control. Obtained results in (Table1) 

indicated that the tested oils induced significant increases in the cocoon shell 

weight especially with sweet almond oil 1% that recorded (0.31g). Data 

analysis showed that there were high significant between concentrations and 

treatments. That results agree with Zeid et al. (2008) observed a remarkable 

activity against gram-positive bacteria by using oil of Cyperus rotundus. The 

study of the biological activities of this oil is very important because of 

needing to be determined whether there is any correlation between the 

biological activities and one or more of the chemical compounds purified from 

C. rotundus oil. 
 

1.2.2.  Cocoon shell weight 5
th

 (g): 

As shown in (Table 2), the heaviest cocoon shell weight was recorded 

for the cocoons spun by B. mori larvae fed during their 5
th
 instar on mulberry 

leaves fortified with fenugreek oil (2%) and pumpkin oil (3%) recording 

(0.30g), compared to (0.23g) for the control and (0.20g) for tween. Data 

analysis showed that there were high significant between concentrations and 

treatments for both seasons. 

Rehab H. Taha et al. (2017) revealed that, B. bifidumand , S. cerevisiae 

improved most tested parameters comparing with control. The effect of 

probiotics may be dependent on the tested B. mori hybrid. Renditta that stands 

for the quantity of cocoons required for producing a kilogram of raw silk was 

significantly improved in all supplemented groups either for B. bifidumor , S. 
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cerevisiae. The lowest cocoon kilograms required to produced one kilo of raw 

silk was (5.97±1.85) recorded for hybrid 2treated with B. bifidum. There is a 

pronounced increase in the activity of protease, amylase and invertase in 

probiotic treated worms than control. 
 

1.3. Silk content ratio: 

1.3.1. Silk content ratio 4
th

: 

Data in (Table 1) cleared that the highest silk content ratio were 

(21.02%) and (20.34%) recorded for the cocoon spun by B. mori larvae fed in 

their 4
th
 instar on mulberry leaves enriched with sweet almond oil (2%) and 

pumpkin oil (1%) respectively, compared with (20.35) for control and (19.50g) 

for tween. Data analysis cleared that there was no significance between 

concentrations and significance between treatments in the first season, and also 

there were no significant between treatments in the second season.  
Also, Youssef and Mona (2014): evaluated the effect of the essential oils 

(EOs) of fennel (Foeniculum vulgare) and caraway (Carum carvi), against 

larval instars of silkworm by using a leaf-dipping bioassay. The tested EOs had 

no adverse effects on the growth rate and silk production of the larvaeexcept at 

the higher concentrations at which these were slightly decreased in the later 

development stages. This experiment is one of the first attempts to understand 

the key role of EOs in regulating insect growth and development although 

further studies at physiological levels are required. In conclusion, these 

findings could contribute to the IPM of insect pests on mulberry without 

adversely affecting the silkworm-breeding industry. 
 

 1.3.2. Silk content ratio 5
th

: 

Data in (Table 2) cleared that the highest silk content ratio were (22.61) 

and (22.30) recorded for the cocoon spun by B. mori larvae fed in their 5
th
 

instar on mulberry leaves enriched with fenugreek (1%) and sweet almond oil 

(3%) respectively, compared with (23.80) for control and (20.90%) for tween. 

Data analysis cleared that there was high significance between concentrations 

and treatments in both seasons. 

Changing in the concentrations of fenugreek, pumpkin and sweet 

almond oils make change in rate of growth by increasing and the cocoon 

weigh, all treatments were the important to make the value of cocoon 

characters. The results are in agreement with Rateb and Abdel-Rahman (2015) 

cleared that initial, final average and range of 5th instar weight, growth index, 

silk glands weight, ratio between silk glands and larval weight, pupal weight, 

fresh and cocoon, shell weight and cocoon shell ratio % was calculated. Using 

of aqueous extract of Rosemary on imported silkworms leads to an increase in 

cocoon shell ratio %. Concerning local hybrid this increment was detected in 
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C. durant, Moringa, and Garlic treatments. All tested aqueous extracts 

increased cocoon shell ratio % in local hybrid. Generally, in im-ported hybrid, 

the only increment in cocoon shell ratio % was in aqueous extracts of 

Rosemary treatment. However, in local hybrid this increment was found in 

alcoholic extracts of Moringa, Garlic, C. durant. This reflects more response of 

local hybrid as compared with imported one. Also, response to aqueous 

extracts was more than the alcoholic extracts. Thus, using of local hybrid of 

silkworm and treatment of mulberry leaves with aqueous extract is considered 

be available easier and cheaper for feeding of mulberry silkworms, in Egypt. 
 

2. Reeled silk filament parameters: 

Reeled silk filament characters, length (m), weight (g) and size (denier) 

were measured in the cocoons resulted from silkworm larvae fed during 4th 

&5th instars on the leaves of mulberry treated with tested oils, (Tables, 1 &2). 

2.1. Silk filament length (m): 

2.1.1. Silk filament length 4
th

 (m):  

As shown in (Table 1), the highest mean treatment length of reeled silk 

filament of cocoon spun by B. mori larvae fed during 4
th
 instar on treated 

mulberry leaves with pumpkin oil 2% (1016.64 m), followed by pumpkin oil 3% 

recording (970.8 m), while sweet almond oil 1% recorded (969.2 m). On the 

other hand, control cocoon gave (935 m). In addition, all the tested additives 

caused significant prolongation in silk filament length as compared of the 

control. Khalil et al. (2006) studied the influence of some supplementary 

nutrition’s on the production of silk worms and increasing its productivity. 

Addition of various concentrations of anise extract gave the best values in terms 

length, width, weight of the cocoons and floss, and pupal weight. 
 

2.1.2. Silk filament length 5
th

 (m): 

As shown in (Table 2), the highest mean treatment length of reeled silk 

filament of cocoon spun by B. mori larvae fed during 5
th
 instar on treated 

mulberry leaves with sweet almond oil 1% (986.74 m), followed by sweet 

almond oil 3% recording (956 m), while pumpkin oil 3% recorded (955.36 m). 

On the other hand, control cocoon gave 876.75 m. In addition, all the tested 

additives caused significant prolongation in silk filament length as compared 

of the control. 

 Also, Mohamed, Magda (2002) studied the influence of some vegetable 

oils (black cumin oil, sunflower oil and linen seed oil) with different 

concentrations on the mulberry silkworm, Bombyx mori productivity. The 

author stated that the studied vegetable oils induced higher mean of fifth larval 

instar weight at the lower concentration (0.05%) than those recorded under the 

higher concentration (0.5%). The highest mean (2.587g) was obtained from the 
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treatment of 0.05 linen oil, while 0.5 black cumin oil treatment gave the lowest 

one (2.383g), followed by the control treatment (1.846g). The heaviest mean 

weights of silk gland (0.578g) and cocoon shell (0.236g) were recorded at 

0.05% sunflower oil treatment. She added that the lower concentration of linen 

oil gave the highest mean weight of cocoon and pupa as well as the mean 

number of deposited eggs /female, showing values of 1.260g, 1.037g and 

568.4 eggs, respectively. 
 

2.2. Silk filament weight (g): 

2.2.1.  Silk filament weight 4
th

 (g): 

As shown in (Table 1) the highest mean treatment reeled silk filament 

weight (0.22g) was recorded for the cocoons spun by B. mori larvae fed on 

pumpkin oil (2&3%), followed by that of the larvae offered enriched mulberry 

leaves with fenugreek (2&3%) and pumpkin 1% recording (0.21g) Meanwhile, 

control silk filament weighed was (0.18g). Data analysis indicated that there 

were high significant between concentration and treatment in both seasons. 
 

2.2.2.  Silk filament weight 5
th

 (g): 

As shown in (Table 2) the highest mean treatment reeled silk filament 

weight (0.26g) was recorded for the cocoons spun by B. mori larvae fed on 

fenugreek oil (2%), followed by that of the larvae offered enriched mulberry 

leaves with pumpkin (3%) recording (0.24g) Meanwhile, control silk filament 

weighed was (0.20g). Data analysis indicated that there were high significant 

between concentration and treatment in both seasons. 

3.1. Silk filament size (denier): 

3.1.1. Silk filament size 4
th

 (denier): 

As shown in (Table 1) the highest mean treatment reeled silk filament size 

(2.09 denier) was recorded for the cocoons spun by B. mori larvae fed on sweet 

almond oil (3%), followed by that of the larvae offered enriched mulberry leaves 

with fenugreek and pumpkin (3&3%) recording (2.06g) Meanwhile, control silk 

filament weighed was (1.65g). Data analysis indicated that there were high 

significant between concentration and treatment in both seasons. 
 

3.1.2. Silk filament size 5
th

 (denier): 

As shown in (Table 2) the highest mean treatment reeled silk filament 

size (2.70 denier) was recorded for the cocoons spun by B. mori larvae fed on 

fenugreek oil (2%), followed by that of the larvae offered enriched mulberry 

leaves with fenugreek (3%) recording (2.60g) Meanwhile, control silk filament 

weighed was (1.91g). Data analysis indicated that there were high significant 

between concentration and treatment in both seasons.  
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Also, Waktole and Bhaskar (2015) showed that feeding of fortified 

leaves with the plant extracts led to better larval growth and development 

which ultimately reflected in the economic traits of PM×CSR2 silkworm 

hybrid. Fifth instar 5th day larval weight (26.25 and 27.52 g/10), mature larval 

weight (28.63 and 30.13 g/10), ERR (98.33 and 100.00%), cocoon weight 

(18.06 and 18.79 g/10), shell weight (3.68 and 3.72 g/10), pupal weight (14.30 

and 15.23 g/10), shell ratio (20.38 and 19.80%), filament length (901.03 and 

910.95 m) and silk productivity (4.04 and 4.097 cg per day) in two rearing 

were found significantly maximum for P. coryleifolia fortified leaves fed 

worms followed by P. niruri besides reducing larval duration and cocoon 

filament denier compared to other treatments. Thus, fortification of mulberry 

leaves with P. coryleifolia and P. niruri leaf extracts had favorably influenced 

PM×CSR2 larval growth leading to significantly better economic traits. There 

is a need to identify the active principle(s), standardize and formulate the 

botanicals and develop better administration techniques for commercial 

silkworm rearing. 

Part 2: Total ionic chromatography of botanical oils (GCMAs): 

1- Total ionic chromatography of fenugreek oil:  

The analytical data obtained from GLC spectrum of methylated fatty 

acids fraction was shown in the Figs (1) and presented in the Table (3), these 

data illustrated that, there are forty-eight compounds of Trigonella oil.  

Five compounds were detected, namely Hexadecenoic acid, methyl 

ester, 9-Octadecenoic acid (Z)-, methyl ester, 9,12-Octadecadienoic acid (Z,Z),  

methyl ester, Methyl stearate and Hexadecenoic acid, methyl ester.  

Hexadecenoic acid, methyl ester is the major compound (31.51%) at 

retention time (29.07: 29.22) while Methyl stearate (12.13%) at retention time 

(33.04) is the minor one of fenugreek oil, respectively. 

On the other hand, there are eleven compound; Methyl 18-

methylnonadecanoate is the major compound (3.35%) at retention time (36.31) 

comparable with the other ones followed by 9-Hexadecenoic acid, methyl 

ester, (Z)- (2.12%) and Hexanal dimethyl acetal (1.09%) and cis-Methyl 11-

eicosenoate (1.46%) while 9,12-Octadecadienoyl chloride, (Z,Z)- is found in 

trace percent (1.03%) in fenugreek. 
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Table (3): Total Ionic) for plant oils (fenugreek, pumpkin and sweet almond 

oil). Chromatography (GCMAs 
Treatment Commn name Empirical 

formula 

Retention time Relative 

percentage 

Fenugreek oil Hexadecanoic acid, 
methyl ester 

C17H34O2 29.07 18.78 

9-Octadecenoic acid (Z)-

, methyl 

ester 

C19H36O2 32.84 13.22 

9,12-Octadecadienoic 

acid (Z,Z)-, 

methyl ester 

C19H34O2 32.22 12.99 

Methyl stearate C19H38O2 33.04 12.13 

Hexadecanoic acid, 

methyl ester 

C17H34O2 29.14 8.31 

Pumpkin oil 9,12-Octadecadienoic 

acid (Z,Z)-,  methyl  

ester 

C19H34O2 32.32 37.07 

Hexa decanoic acid, 

methyl ester 

C17H34O2 29.14 17.94 

Methyl stearate C19H38O2 32.93 7.47 

Dodecanoic acid, methyl 

ester 

C13H26O2 20.18 6.15 

Tridecanoic acid, 12-

methyl-, 

methyl ester 

C15H30O2 24.77 4.33 

Sweet almond oil Hexadecanoic acid, 

methyl ester 

C17H34O2 28.98 19.67 

9,12-Octadecadienoic 

acid (Z,Z)-, methyl ester 

C19H34O2 32.22 22.80 

9-Octadecenoic acid (Z)-

, methyl ester 

C19H36O2 32.33 14.29 

Methyl stearate C19H38O2 32.77 6.49 

Hexanal dimethyl acetal C8H18O2 5.86 4.43 

 

2- Total ionic chromatography of pumpkin oil:  

The analytical data obtained from GLC spectrum of methylated fatty 

acids fraction was shown in the Figs (2) and presented in the Table (3), these 

data illustrated that, there are seventy-two compounds of pumpkin oil.  

Five compounds were detected, namely 9,12-Octadecadienoic acid (Z,Z),  

methyl ester, Hexa decanoic acid, methyl ester, Methyl stearate, Dodecanoic 

acid, methyl ester and Tridecanoic acid, 12-methyl-methyl ester. 

 9,12-Octadecadienoic acid (Z,Z)-,methyl ester is the major compound 

(37.07 %) at retention time (32.32) while Tridecanoic acid, 12-methyl-, methyl 

ester  (4.33 %) at retention time (24.77) is the minor one of pumpkin oil, 

respectively. 
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Fig. (1): Total ionic chromatography of fenugreek oil. 

 

 

 

Fig. (2): Total ionic chromatography of pumpkin oil. 
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On the other hand, there are sixty-seven compounds; Eicosanoic acid, 

methyl ester is the major compound (2.05%) at retention, time (36.28) 

comparable with the other ones followed by Octanoic acid, methyl ester (1.81 

%) and Decanoic acid, methyl ester (1.74 %) and Phenol, 2-methoxy-3-(2-

propenyl)- (1.60 %) while 13-Docosenoic acid, methyl ester, (Z)-is found in 

trace percent (1.09 %) in pumpkin. 
 

3- Total ionic chromatography of sweet almond oil:  

         Analytical data obtained from GLC spectrum of methylated fatty acids 

fraction was shown in the Figs (3) and presented in the Table (3), these data 

illustrated that, there are sixteen compounds of sweet almond oil. compounds 

were detected, namely Hexadecanoic acid, methyl ester, 9,12-Octadecadienoic 

acid (Z,Z)-, methyl ester, 9-Octadecenoic acid (Z)- methyl ester, Methyl 

stearate, Hexanal dimethyl acetal and Heptane, 1,1-dimethoxy. 

Hexadecanoic acid, methyl ester is the major compound (19.67 %) at 

retention time (28.98) while Heptane, 1,1-dimethoxy (3.34 %) at retention time 

(16.98) is the minor one of sweet almond oil, respectively. 

On the other hand, there are ten compounds; Linoelaidic acid is the 

major compound (3.22%) at retention, time (33.04) comparable with the other 

ones followed by 8,8-dimethoxy-2-octen-1-al (2.89 %) and Oleic Acid (2.78  

%) while 2-Octanol, 8,8-dimethoxy, (Z)- is found in trace percent (1.19 %) in 

sweet almond oil. 

In Harmony, Arnoldo et al. (2018) showed that sweet almond oil 

showed better performance under extreme pressure conditions and a greater 

weld point than mineral oils. Finally, an FTIR spectroscopic analysis allowed 

determining that under the conditions of the current assays almond oil does not 

oxidize. Also, Sowmya and Nishter (2017) showed that free radicals are 

generated by various biochemical pathways in the living system, causing 

severe oxidative damage to the biomolecules leading to adverse disease 

conditions. Hence, there is an increasing interest in antioxidant studies for 

preventing the effects of these free radicals. Herein, we propose a novel 

electro-spun scaffold with antioxidant properties that can be used as wound 

healing material. Fenugreek, a natural antioxidant incorporated silk fibroin 

nanofiber, was prepared in four different ratios by the co-electrospinning 

method. The biocompatibility of the nanofibers and its antioxidant activity 

were evaluated through 3-(4, 5-dimethylthiazol-2-yl)-diphenyltetrazolium 

bromide (MTT) assay and 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging 

assay, respectively. The experimental observations indicate that the 

incorporation of fenugreek increases the thermal and mechanical properties of 

silk fibroin nanofibers. DPPH assay proves that the antioxidant property is  
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Fig. (3): Total ionic chromatography of sweet almond oil. 
 

enhanced with increasing concentration of fenugreek in nanofiber mats, and 

the Swiss albino 3T6 fibroblasts show better proliferation on the nanofibrous 

scaffolds. Further, the wound healing efficiency of fenugreek incorporated silk 

fibroin nanofibrous scaffolds was evaluated using full thickness excisional 

wounds in rat model. Wound healing was accelerated in silk fibroin–fenugreek 

nanofibers treated wounds with complete re-epithelialization and enhanced 

collagen deposition. The present study validates the use of fenugreek 

incorporated silk fibroin nanofiber mats as antioxidant scaffolds in wound 

healing. 

Conclusively, the result cleared that the isolated components of 

fenugreek oil are forty-eight compounds, the isolated components of pumpkin 

oil are seventy-two and the isolated components of sweet almond oil are 

sixteen compounds that are given increasing on fresh cocoon weight, shell 

cocoon weight and silk ratio and silk filament length. Fenugreek oil, sweet 

almond oil and pumpkin oil improved cocoon indices and silk filament 

characters. 
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الفصل الكلً االٌونً الكروهاتوجرافً )جً ضً ها ش( للسٌوث تأثٍر 

وعلً دودة الحرٌر التوتٍت )بوهبٍكص  لحلوالنباتٍت الحلبت، القرع واللوز ا

.هوراي(  

 

والء ضالم
1
،  فتحى الطنطٍل 

1
، حوسة هحود الشرقاوي 

1
, هحوود ضعد ابراهٍن 

2
                

يصز. – خايؼت انشلاسٌك -نخكُىنىخٍا وانخًٍُت كهٍت ا  -لسى االَخاج انُباحى-1  

يصز–خٍشة –انذلً  -يزكش انبحىد انشراػٍت–يؼهذ بحىد ولاٌت انُباحاث  -2  

 

 

بحىد لسى  فً يؼًم 2020 -2012 يىسًً ربٍغ أخزٌج انذراست خالل فصم 

خً حأثٍز االحًاض انذهٍُت واننذراست   ،انحزٌز بًؼهذ بحىد ولاٌت انُباحاث فزع انشزلٍت

اَخاخٍت ػهً حى فصهها يٍ انشٌىث انُباحٍت )سٌج انحهبت، سٌج انمزع وسٌج انهىس انحهى( 

 نذودة انحزٌزانخىحٍت.  انحزٌز

 يزكب يٍ االحًاض انذهٍُت 48اٌ سٌج انحهبت ٌخكىٌ يٍ و اشارث انُخائح انً  

 12و  2اوكخادوَك اسٍذ سٌذ يثٍم اسخز،  2يٍ أهًهى هكسادوَك اسٍذ يثٍم اسخز،

سٌج انمزع  بًٍُا سٌذ سٌذ يثٍم اسخز، يثٍم سخزٌاث وهٍكسا دوَك يثٍم اسخز اوكخادوَك 

ويٍ افضههى هكسادوَك اسٍذ يثٍم اسخز، اوكخادوَك اسٍذ سٌذ يثٍم  يزكب يٍ 22يٍ 

 12اوكخادوَك  سٌذ سٌذ يثٍم اسخز، يثٍم سخزٌاث وحزاي دوَك اسٍذ  12و  2اسخز، 

و  2 وهى هكسادوَك اسٍذ يثٍم اسخز،  يزكب 11بًٍُا سٌج انهىس انحهى يٍ  يثٍم اسخز

اوكخادوَك اسٍذ سٌذ يثٍم اسخز، يٍثٍم سخزٌاث  2اوكخادوَك  سٌذ سٌذ يثٍم اسخز،  12

وسٌ انشزاَك ووسٌ غطاء انشزَمت يًا ٌؤثز اٌدابٍا ػهً هٍكساَم داًٌٍثٍم اسٍخال 

 انحزٌز فى لشزة انشزَمت. َسبت و
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كاضافاث غذائٍت أدث انً ححسٍٍ انحهبت وسٌج انمزع واٌضا سٌج انهىس انحهى  سٌج 

       انحزٌز انخىحٍت اث دٌذاٌ صفاث انشزاَك وانخٍط انحزٌزي كُظاو غذائً فؼال نٍزل

 (. بىيبٍكس يىري) 
: َسخخهص يٍ انُخائح انسابمت نهذِ انذراست ضزورة حذػٍى وحؼشٌش ورق انخىث انخىصٍت

يثم سٌج انحهبت، سٌج انمزع وسٌج انهىس  شٌىث انُباحٍتاث دٌذاٌ انحزٌز بانانًغذي نٍزل

انحهىالَها غٍُت بانؼُاصز انهايت نخُشٍط وحكىٌٍ انبزوحٍٍ انًكىٌ االساسً نهخٍط 

 خكُىنىخٍتانحزٌزي نهحشزة وانخً اثبج انذراست اَها اػطج َخائح خٍذة فً انصفاث ان

 نهحشزة.

 


