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Abstract 

This study was conducted at the poultry farm Department of Animal Production - College of 

Agriculture – University of Diyala for the period from 1/11/2023 until 22/2/2024, with the aim of 

finding out the effect of adding Ginkgo Leaf powder to the diet of Laying hens  lohmann Brown. 120 

laying hens at the age of 18 weeks were used, distributed to four treatments by three replicates for 

each treatment, on 12 pins by 10 hens per replicate, the first treatment )T1) fed a standard diet 

without addition (control), the second treatment )T2) A standard diet with 2.5 Kg /ton of ginkgo 

biloba leaf powder, the third treatment )T3) a standard diet with 5 Kg / ton of ginkgo biloba leaf 

powder, the fourth treatment )T4) a standard diet was fed with an addition of 7.5 Kg / ton of ginkgo 

leaf powder and, The results showed an improvement in the microbial balance and the jejunum small 

intestine environment, the numbers of total bacteria and coliform bacteria were significantly 

decreased and the numbers of lactic acid bacteria were significantly increased, in the hens fed ginkgo  

biloba leaf powder compared with the once in the control treatment (no additive). as for the 

histological characteristics, showed  that the third treatment had a highly significant effect (P ≤ 0.01) 

on the rest of the treatments in the length, thickness of the villi and the depth of the crypts. Thus, it 

concluded that adding Ginkgo biloba leaf powder has improved the number of beneficial bacteria 

and histological characteristics in the jejunum of the small intestine. 
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Introduction 

After the use of antibiotics was banned by the 

World Health Organization, the global trend 

began to limit the use of antibiotics in the 

poultry industry. alternatives to antibiotics 

include organic acids, vitamins, amino acids, 

medicinal herbs and their extracts [1], Feed 

additives play a role in ensuring the integrity 

and development of the intestinal mucosa and 

thus improving the production of poultry 

depending on good animal performance [2], 

such as growth , digestion and absorption of  

 

of food, also to maintain effective and 

sustainable intestinal and digestive system 

health [3], It also affects immune balance and 

chronic diseases[4] Strengthening the 

functions of the immune barrier can increase 

egg production by enhancing the immunity of 

the intestinal tissues in laying hens, if the 

estrogen hormone stimulates the growth and 

differentiation of the mucous cells of the 

oviduct and the influx of immunocompetent 
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cells such as T and B Lymphocyte [5],thus 

Ginkgo Biloba, is known as a medicinal plant 

that has medicinal therapeutic and 

antimicrobial properties, including nerve 

protection, anti- cancer, anti-inflammatory, 

free radicals , antioxidant and stimulates blood 

circulation. , [6], Therefore, this study was 

aimed to determine the effect of adding ginkgo  

biloba leaf powder to the diet of laying hens 

on microbial and histological characteristics in 

the jejunum of the small intestine. 

 Material and Methods 

Thise experiment was conducted poultry farm 

department of Animal Production - College of 

Agriculture - University of Diyala for the 

period from 1/11/2023 to 22/2/2024, for a 

period of 12 weeks, using 120 laying hens 

distributed to four treatments with three 

replicates for each treatment, and 10 hens per 

replicate. The treatments were as the follow: 

first treatment (T1) feed without additives, 

The second treatment (T2) is a feed 

supplemented with 2.5 kg of ginkgo biloba 

leaf powder/ton of feed. Third treatment (T3) 

feed supplemented with 5 kg of ginkgo biloba 

leaf powder/ton of feed  Fourth treatment( T4) 

feed supplemented with 7.5 kg of ginkgo 

biloba leaf powder/ton of feed. 

Statistical analysis using SPSS 

Inc.2011.Statistical Package for social Sci 

version 20 for windows LEAD Technologies. 

Inc. USA . 

Studied traits: 

Microbial characteristics 

 Samples were taken from the intestinal 

contents of the carcasses from the jejunum a 

nd placed in sterile, tightly sealed plastic 

bottles. 1 g of the sample was placed in 

normal saline solution, and after shaking, 

decimal dilutions were made by transferring 1 

ml from the first bottle to 9 ml of the vial 

containing normal saline, and so on several 

times until a dilution of 10-5 is reached to 

estimate the numbers of the following 

bacteria: 

1 . Preparation of total aerobic bacteria 

2 . Preparation of Coliform Bacteria 

3 . Preparation of lactic acid bacteria 

The numbers of these bacteria were calculated 

using the spread plating method according to 

the method recorded by [7 ]. This was done by 

using solidified food media: nutriet agar to 

estimate the total number of bacteria, 

MacCeonkey agar to estimate the number of 

algal bacteria, and MRS to estimate the 

number of lactic acid bacteria. This was done 

by transferring 0.1 ml of each decimal dilution 

using a sterile pipette (Micropipet) to each of 

two Petri dishes prepared in advance from the 

special culture medium for each one, and 

spreading them on the surface of the solidified 

medium using a sterile curved glass rod 

resembling the letter L, and then incubating 

the special dishes. With total aerobic bacteria 

and coliform bacteria, they were incubated 

upside down at a temperature of 37°C for 24 

hours. As for special dishes for medium lactic 

acid bacteria (MRS Agar), they were 

incubated upside down and isolated from the 

air in a glass jar (Anaerobic Jar) at 

atemperature of 37°C for 48 hours, and the 

colonies were counted. Development in each 

of the three media by testing the good 

agricultural plate resulted in the growth of 

colonies from each of the two plates for each 

decimal dilution, and according to the number 

of Points of Colony Forming Units and 

multiplied by the reciprocal to obtain the 
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number of bacterial novae per gram of sample, 

the concentrations of these bacteria were 

converted into numbers Logarithmic to base 

(10) and expressed as log 10. 

Histological characteristics: 

Asample was taken from the jejunum area of 

the intestine by cutting 2 cm of it, which was 

the area between the vestigial scar connecting 

the yolk sac and the duodenum. Then it 

washed with normal saline solution, and 

placed in tubes containing 10% formalin to 

preserve it until the histological sectioning 

process was carried out and tissue slides were 

prepared for it.  and the measurements were 

taken. 

  

Results and Discussion 

  

Table 1 showed that adding ginkgo biloba leaf 

powder was not significantly different from 

the control in the total number of bacteria. 

While the number of coliform bacteria was 

significantly decreased (P≤0.01) in the ginkgo 

biloba leaf powder treatments compare to the 

control. However, the number of lactic acid 

bacteria was linearly increased (223, 235, and 

243.83 logs cfu/gm) for T2, T3, and T4 

respectively by increasing the level of ginkgo 

biloba leaf powder compare to the control 

 

 

 

Table 1. The effect of adding different levels of ginkgo biloba leaf powder to the diet on the 

numbers of total   bacteria, coliform bacteria, and lactic acid bacteria inside the jejunum of 

laying hens (average ±SE.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 

Total 

bacteria(cfu/gm 

11
5
) 

coliform 

bacteria(cfu/gm  11
5  

) 

Lactic acid 

bacteria(cfu/gm  

11
5
) 

T1 ±383.51  5.97    ±199.33
a
  5.88            181.67

b
 ± 6.46            

T2 ±371.33   8.35     ±135.33
b
  4.89      ±223.11

a
   9.12  

T3 ±377.51  9.98     ±139.67
b
  6.13     ±235.11

a
  7.19      

T4 ±375.51  8.38     ±128.11
b
  4.11     243.83

a
 ±  9.22  

Significance 

level in the 

analysis of 

variance table 

0.73 0.01E-6 0.01E-2 
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Different letters within one Column indicate 

the presence of significant differences between 

the means at a level level of P≤0.05 according 

to Duncan's multiple range test. 

 

Ginkgo leaf extract contains 6% terpenoids 

(3.1% are ginkgolides A, B, and C, although 

2.9% is biloba), and 24% flavonoid glycosides 

(containing quercetin, kaempferol, isor 

hamnetin, etc.) and 5-10% organic acids [ [8 . 

As for flavonoids and terpenoids, they are the 

pharmacologically active components9 ]    . 

[ginkgo have flavonoids that contain 

antioxidants and scavenge free radicals while 

ginkgolides protect the central nervous 

system, traumatic brain injury, 

cerebrovascular disease[10 .] 

the medicinal activity of ginkgo is derived 

from flavonoids and ginkgolides [11] The 

flavonoids present in Ginkgo biloba affect the 

intestinal flora in broiler chickens [12], reduce 

colon bacteria and increase the Bifidobacteria 

and Lactobacillus communities in the cecum, 

thus regulating the intestinal environment 

[13]. in addition flavonoids inhibited the 

growth of    

 

Staphylococcus aureus and Escherichia coli, 

and promoted the growth of Bifidobacteria to 

maintain intestinal health in the cecum of 

broiler chickens [14], as well as it  alleviating 

metabolic disorders by reducing The fat level 

[15], and the intestinal flora and internal 

environment of the jejunm improved as shown 

in the results we obtained in Table (1,2), thus 

producing a number of digestive enzymes and 

vitamins and improving the digestion and 

absorption process and the readiness of 

nutrients, especially calcium and phosphorus. 

It has been proven that the sugars found in 

ginkgo are soluble in water, enhancing 

intestinal function and improving the 

productive and immune performance of 

bird.[16]This is shown in Table1. 

 

 

Table 2 showeds that there wasasignificant 

superiority in the 3rd treatment compared to 

the control, 2nd and 4rth treatments in the 

length of the villi, Thickness of the villi 

adding Ginkgo Biloba increased the thickness 

of the villi compared to the control 

treatment,and, the third treatment was superior 

to the rest of the treatments in the depth of the 

crypts 
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Table 2. The effect of adding different levels of ginkgo  biloba leaf powder on the length of the 

villi, the thickness of the villi, and the depth of the crypts within the intestinal jejunum 

(micrometers) (mean ± SE.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Different letters within one column indicate the presence of significant differences between the 

means at a level level of P≤0.05 according to Duncan's multiple range test 

 

Show the researcher results [17] a significant 

effect of adding ginkgo leaf powder to the diet 

of laying hens on the length of the villi, the 

thickness of the villi, and the depth of the 

crypts within the intestinal jejunum, indicates 

shape as a healthy intestinal better growth 

performance, effective absorption of nutrients, 

and a strong defense against disease-causing 

bacteria. The reason for the increase in the 

length and thickness of the villi and the depth 

of the crypts may be due to the phenolic 

compounds that enter the colon unchanged 

and interact with the colon bacteria. 

polyphenols play vital roles in modifying the 

intestinal microbiota and not only change the 

bacterial composition of the intestine, but also 

They also improve the bioavailability of 

polyphenols by metabolizing them into 

absorbable metabolites. Altered microbial 

composition and bacteria-derived polyphenol 

metabolites influence intestinal development 

and can improve the health and productivity of 

chickens The health-promoting properties of 

these phenolic compounds was due to their 

effect on the gut microbiome, and the 

interactions between the gut microbiota and 

polyphenols are a two-way process in which 

the gut microbes convert the polyphenols into 

their active ingredient metabolites, leading to 

improved bioavailability and health effects, 

while the polyphenols and their metabolites 

are derived from Gut microorganisms can 

support the growth of beneficial bacteria and 

inhibit pathogens [18.] 

The results of this study[19] indicate that 

phenolic compounds derived from Ginkgo 

biloba sarcotestas, because of their strong 

inhibitory characteristics towards food 

Treatments Length of villi 
Thickness of 

villi 
depth of the crypts 

T1 176.71
c
  ± 5.57    41.83

b
 ± 1.61     ±188.13

d
  16.61    

T2 329.35
b
  ± 9.22    76.52

a
 ± 5.32     ±331.95

b
  9.77    

T3 431.35
a
 ± 21.54    ±87.94

a
  5.21     ±372.58

a
  11.23    

T4  ±7.82  321.54
b
 ±89.83

a
  9.51      274.91

c
 ±  6.78   

Significance 

level in the 

analysis of 

variance table 

1.14E-4 1.12E-1 1.12E-3 
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pathogens, can be considered ideal candidates 

for possible application in food microbiology 

due to their natural origins

Conclusion 

Adding ginkgo  biloba leaf powder played an 

important role in improving microbial 

characteristics during the  production period 

18- 29 weeks for laying hens, as it increases 

the number of beneficial  

2.  bacteria and inhibits or minimize 

harmful bacteria, which leads to the 

development of the digestive tract and 

improves the process of digestion and 

absorption, and this reflects positively on 

enhancing the productive performance and egg 

quality characteristics of laying hens . 

2. The addition of ginkgo biloba leaf powder 

was important for  improving the histological 

characteristics of the intestine through the 

improvement that achieved in the length and 

thickness of the villi and the depth of the 

crypts for the treated treatments compared to 

the control . 

3 . Adding ginkgo biloba leaf powder at a level 

of 5 kg/ton gave the best results for textural 

characteristics. 
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