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ABSTRACT 
The experiment was carried out to investigate the effect of dietary replacement of fermented potato 

peels powder (FPPP) with Kiwi juice or probiotics with yellow corn on pre- and post- storage of meat 

oxidation for 30 days, physiological and microbial of broiler .A total of 231, day old broiler chicks 

(Rose 308) were used. The chicks were randomly distributed to seven treatments, with 3 replicate per 

each (11 chicks/ replicate): 6 males and 5 females. Chicks in the first treatment were fed on an 

ordinary diet and it was considered as a control treatment (T1). The T2, T3 and T4 treatments were 

considered as replacement treatments in which the (FPPP) by Kiwi juice was replaced by yellow corn 

at level of 6, 12 and 18% respectively. The T5, T6 and T7 treatments were used (FPPP) by Iraqi 

probiotics replaced by yellow corn at level of 6, 12 and 18% respectively. Significant differences 

(P≤0.01) were showed among treatments in the oxidation indices so that all the replacement treatments 

were superior in the oxidation value as compared with control at pre- and post - meat storage period. 

No significant differences was found in glucose concentration, total protein, uric acid and liver 

enzymes. The histological in Ileum showed superiority (P≤0.01) in crypt depth of T3, T6 and T7 while 

T6 significantly (p>0.01) villus length and the mucosal layer thickness as compared with T1. Excluding 

data of T1 and T2 groups, all treatments have a crucial role in increasing beneficial bacterial count. 

Keywords: potato peels, kiwi, probiotics, meat oxidation. 

 
 الشمري والمشهداني                                                                      1811-1802(:5) 56: 2025 -مجلة العلوم الزراعية العراقية

 الفسلجية والمايكروبيةالصفات  في علائق فروج اللحم في البطاطا المخمرة قشور لمسحوق الجزئي تأثير الاحلال 
 احمد المشهدانيولاء حسين الشمري                                هشام 

 أستاذ                                                باحث                                
 صالمستخل

بالذرة الصفراء على والبروبيوتيك ( بعصير الكيوي FPPPلمسحوق قشور البطاطا المخمرة ) الإحلال الجزئينفذت التجربة لمعرفة تأثير 
فرخ فروج لحم  231استعمل في التجربة  حم.فسيولوجية والميكروبية لدجاج الليومًا، الصفات ال 30تخزينها لمدة  أكسدة اللحوم قبل وبعد

 6 (:مكرر / فرخ 11) مكررات بواقع 3، كل معاملة قسمت الى عشوائياً على سبع معاملات ( بعمر يوم واحد. وزعت الافراخ308)روز 
 (T4)و (T3)، (T2تعتبر ) (.T1) المعاملة الأولى على عليقة قياسية واعتبرت معاملة السيطرةتم تغذية الافراخ في  .إناث 5ذكور و

( معاملات T7و ) (T6) (،T5تم استخدام ) ٪ على التوالي.18و 12 ،6 بنسببالذرة الصفراء  عصير الكيوي ( بFPPPإحلال )معاملات 
بين  (P≤0.01فروق معنوية ) كان هنالك ٪ على التوالي.18و 12، 6 بنسب اقي بدلًا من الذرة الصفراءبالبروبيوتيك العر  (FPPP)احلال 

وجود  لم يلاحظ ( قبل وبعد التخزين.T1) بـتفوقت جميع معاملات الاحلال في مؤشرات الأكسدة مقارنة  ، اذالمعاملات في مؤشرات الأكسدة
 تفوق  اللفائفيمنطقة جي لالمقطع النسي اظهرمض اليوريك وأنزيمات الكبد. االكلوكوز والبروتين الكلي وحكل من فروق معنوية في تركيز 

في طول الزغابة وسمك الطبقة المخاطية معنويا  T6)) الخبايا، كما تفوقتفي عمق ( P ≤ 0.01معنويا ) T7و T3، T6 معاملات الاحلال
 .في زيادة عدد البكتيريا المفيدة مهمخرى لها دور الأ المعاملاتفإن جميع  T2و T1 معاملتيباستثناء بيانات  (.T1) مقارنة بـ

 .اكسدة اللحمالكلمات المفتاحية: قشور البطاطا، الكيوي، المعزز الحيوي، 
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INTRODUCTION 

In the poultry industry, approximately 65% of 

the total feed cost is attributed to energy-

providing ingredients (32, 39). To mitigate the 

rising expenses associated with conventional 

feed components, animal nutritionists are 

increasingly turning to agro-industrial by-

products as alternative resources (41). There is 

a wide variety of potatoes that differ in shapes 

and colors and are marketed for either local or 

mass consumption (such as in restaurants), and 

their peels are different too. In the next few 

years, it is expected that the demand for this 

tuber and novel food products derived from it 

will increase both locally and abroad. 

Consequently, large amounts of PP will be 

generated, the PPs. PP is a by-product with 

substantial potential because it is a good 

source of fiber and contains different bioactive 

compounds that have been shown to have 

health benefits. (25). Potato peels account for 

nearly 10% of total waste and represent 

between 15% and 40% of the tuber, depending 

on the peeling method used (34). As global 

food demand intensifies due to the continuous 

growth of the world population, the poultry 

industry faces increasing pressure to meet 

production demands (2). Feed is considered 

the most expensive component of poultry 

production, and feed processing further 

contributes to the overall cost by adding 

expenses related to processing and ingredient 

sourcing. Additionally, feed additives have 

become essential in poultry nutrition due to 

their important role in supporting the overall 

health and performance of birds, making them 

a necessary component in commercial feed 

production (1). The poultry industry has been 

seeking low-cost substitutes In this way, plant 

extracts have progressively gained ground on 

the agenda of scientific researchers due to the 

secondary metabolites produced by several 

plants that have antimicrobial, antioxidant and 

antiviral properties (14). There are many 

varieties of potatoes including (Sever, Sylvana, 

Rudolph, Riviera, Everest, Buren, Arizona and 

Almondo). The widely used potatoes for 

human consumption provides large quantities 

of peels, which is a major problem of pollution 

if it is not treated and used and problems 

sanitation (12, 42). Some studies have showed 

the possibility of using potato peels in the diets 

of broiler chickens, in small proportions, 

because of its positive characteristics that 

encourage its inclusion in the diets for it’s 

important nutrients content, as it contains 

representative energy and crude protein, and it 

is rich in some essential amino acids and 

cellulose (15, 24). Potato peels also contain 

some effective compounds that act as 

antioxidants, such as phenols, carotenoids, 

active, vitamins C and E, and choline (18). 

Some of the common NSPs present in PP are 

cellulose, hemicellulose, xylose and lignin. 

(27). Despite these advantages, there are some 

inhibitors that are found in potatoes, such as 

non-starchy polysaccharides, manan 

compounds, tannic acid, phytic acid, solandine 

compound and others, which have negative 

effects on broilers when used in high 

proportions in diets (26), but there are 

Approved technologies can reduce and limit 

these inhibitors, including the fermentation 

process, where the fermentation process leads 

to an increase in the readiness of the nutrients 

present in the feed materials because of the 

action of the microorganisms used in 

fermentation and its role in activating enzymes 

such as the phytase enzyme, which increases 

the liberation of associated phosphorus and 

increasing the effectiveness of internal 

enzymes with fodder materials (38). 

Fermentation has been used to improve the 

nutritional value of unconventional feed 

ingredients by lowering the crude fiber content 

processing methods e.g. fermentation can be 

employed to eliminate or reduce the anti-

nutritional factors present; this will improve 

the quality and safety feed materials (28). 

Fermentation of potato peels also led to a 

decrease some inhibitors such as alkaloid, 

glycoside, saponins and tannin where it was 

found that the nutritional value of died 

materials can be improved by fermentation (6). 
Bacterial strains used to start fermentation 

could promote the degradation of complex 

carbohydrates, consisting of cellulose and 

hemicelluloses, into short chain organic acids, 

thus leading to a lower pH and creating an 

anaerobic microecology environment in the 

gut (21,31). A research report by (33) has 

measured the protein content of 12.5% while 

reporting the effect of Saccharomyces 

cerevisiae on protein enrichment of potato 
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peels using solid-state fermentation process. 

He also showed (3) that there is an 

improvement in the nutritional value of the 

Nile flower leaves powder when fermented 

with beneficial bacteria compared to the raw 

powder. (8) indicated that using probiotics, 

combination in broiler diets might be one of 

the promising strategies that might be applied 

Since there are no studies on replacing 

fermented potato peel powder with kiwi juice 

and Iraqi probiotics, instead of yellow corn in 

broiler diets, the current study: was done to 

investigate we other  the use of the 

fermentation process could improve the 

nutritional value of potato peelings and to 

show the effect of substituting it in broiler 

diets in different proportions for yellow corn in 

some physiological and histological 

characteristics and some indicators of meat 

oxidation and knowing its effect on the growth 

of microorganisms in the intestinal tract, from 

other hands to determining the best rates of 

substitution of potato peelings for yellow corn.  
MATERIALS AND METHODS 

The study was conducted on 231, day-old 

broilers chicks Ross 308. Yellow corn was 

substuted with potato peel powder which was 

fermented by Kiwi Juice or by Iraqi probiotic 

in different percentage. The study included 

seven treatments. (T1) control group with 

basal diet containing 48% yellow corn, and the 

second, third and fourth treatments were 

substitution of fermented potato peel powder 

with kiwi juice in 6, 12 and 18%, respectively 

and the fifth, sixth and seventh treatments 

include the substitution of fermented potato 

peel powder with the Iraqi probiotic at rate of 

12, 6 and 18%, respectively. 

Processing potato peelings :Free potato peels 

were got from one of the large local 

restaurants, it was filtered from impurities and 

washed well. To prepare the fermentation with 

Iraqi probiotic or kiwi Juice according to (4) 

the potato peels were moistened before 

fermentation by adding water by 50%, Iraqi 

probiotic was added, at a rate of 0.5%, and 

kiwi juice at a rate of 1%, (which got from the 

local markets), considering good mixing, and 

then packing them in polyethylene bags, to 

vacuuming them from air, to provide an 

anaerobic environment to encourage the 

growth of beneficial microorganisms. The 

mixture  was placed in a room with a 

temperature of 37 hcihw retfa ,syad net rof C  

it was emptied from the bags and scattered on 

a clean floor to dry (drying in the shade, with 

continuous stirring). Analysis: they formed 

diets of equal energy and protein according to 

the age stages and replacement percentages (6, 

12 and 18%) in place of maize, as mentioned 

(7): The count of microorganisms in Iraqi 

probiotic used is shown in Table 1.  

Chemical analysis: A chemical analysis was 

made of fermented potato peels, Table 3 at 

ministry of higher education and scientific 

research - scientific research authority - center 

for environmental and water research (9), then 

it was introduced with the rest of the diet 

components after crushing it only. Also, a 

mycotoxin test was performed using HPLC 

technology, which showed that it was free of 

any toxins. innate. 

Studied traits: All tests was conducted at the 

end of the experiment (35 days), included: 

Oxidation indicators :Three birds were taken 

randomly from each replicate, slaughtered and 

the thighs were cut off to calculate the 

oxidation indicators in it’s meat at 0 days and 

30 storage days. The oxidation indicators 

included: estimation of peroxide value and free 

fatty acid according to (17), determination of 

reduced glutathione level using reverse phase 

high-pressure liquid chromatography (RP-

HPLC) method. 

Blood parameters: Blood was collected from 

branchial vein, from 3 birds in each replicate 

then   centrifuged at a 4000 rpm/minutes for 

10 minutes to separate serum to estimate: 

glucose concentration (mg/100 ml) according 

to (10), total protein concentration (g / 100 ml) 

according to (40), and cholesterol (mg / 100 

ml) according to (5). Histological 

characteristics: 3 birds were taken from each 

replicate, slaughtered and Ileum viscera were 

cut out and samples were taken form it was 

done to make histological sections to calculate 

villi length, crypts depth, villi thickness, and 

mucous layer thickness. The histological 

preparations at the University of Baghdad - 

College of Veterinary Medicine according to 

(11). height and thickness of the villi and the 

depth of the crypts was done according to (36). 
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Microbial tests: The numbers of E. coli 

bacteria Lactobacilli in ileum were calculated 

according to (37).  

Statistical analysis: The experiment data were 

analyzed using Complete Randomized Design 

(CRD) to determine the effect of treatments 

the effect of different levels of artichoke leaves 

extract powder in the studied traits, then the 

significant differences were compared between 

averages with the multiple range test (16) and 

used statistical analysis system (35). 

Table 1. Count of microorganisms in Iraqi probiotic used in the experiment 
Microorganisms Number 

Acidophilus Lactobacillus 10 
×8

 

Bacillus subtilis 10 
×9

 

Bifidobacterium 10 
×8

 

Saccharomyces cerevisiae 10 
×9

 

Table 2. Active compounds in potato peels 
No Name Con 

1 Total phenolic content ( mg / 100 gm ) 520.18 

2 Total flavonoid content ( mg / 100 gm ) 358.99 

3 Total alkaloid content % 4.8 

4 Total glycoside content % 3.9 

5 Total saponins content % 1.5 

6 Total tannin content % 6.5 

Table 3. Chemical analysis for raw and fermented potato peels with probiotic and kiwi juice 
T food item Raw probiotic kiwi 

1 Crude protein % 10.5 11.02 12.15 

2 Ether extract % 2.3 2.69 2.81 

3 Humidity % 12.5 13.05 14.12 

4 Ash % 6.4 7.00 6.89 

5 Crude fiber % 20.9 24.11 22.15 

6 starch % 10.3 10.36 10.48 

7 carbohydrate % 35.4 31.77 31.37 

8 
Metabolizable energy 

(kcal)/Kg 
2043 2032 1982 

9 Carotene % 3.24 3.58 3.88 

10 Phosphorus % 0.08 0.14 0.19 

11 Calcium% 0.036 0.058 0.079 

12 Vitamin A (IU) 3.2 3.36 3.49 

13 Methionine% 0.30 0.34 0.34 

14 Lysine% 0.44 0.45 0.46 

15 Cysteine% 0.59 0.60 0.63 

RESULTS AND DISCUSSION 

Indicators of meat oxidation: It is noted from 

the results of Table (4) about some indicators 

of oxidation in the thigh meat of broiler 

chickens before and after the storage process, 

as there were higher significant differences 

(P< 0.01) between the different experimental 

treatments in some indicators of oxidation 

represented by the value of peroxide (P. V), the 

value of glutathione (GSH) and free fatty acid 

before and after (30 days) of storage, where T6 

recorded the best indicators compared with the 

control treatment (T1) and all other 

replacement treatments, and all treatments of 

fermented husks replacing yellow corn 

recorded higher significant improvement 

(p≤0.01) compared with the control treatment 

T1. As for estimating the concentration of free 

fatty acids (FFA), there were higher significant 

decrease in all treated groups fermented 

compared with control (T1) before and after 

the storage period. The reason for the 

significant decrease (p>0.01) in the indicators 

of oxidation of broiler meat before and after 

the storage process may be because of the 

active compounds present in fermented potato 

peel powder, especially phenolic compounds 

and flavonoids (Table 2) and ascorbic acid 

(19). These compounds exhibit antioxidant 

activity, which protects biomolecules, nucleic 

acids, polyunsaturated fats, proteins, and 

sugars from oxidative damage (20,25). 
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Table 4. Effect of partial replacement (EPPP) instead of yellow corn on pre- and post- storage 

of meat oxidation (average ± standard error) 

Treatment 

Oxidative indicators 

( 0 days ) before storage After 30 days of storage 

P.V 

(meg/100gm) 

GSH 

( mg / kg ) 
FFA % 

P.V 

(meg/100gm) 

GSH 

( mg / kg ) 
FFA % 

T1 a 3.11± 0.00 g 2.17±0.01 a 0.51±0.00 a  4.17±0.02 g  1.96±0.00 a 0.62±0.01 

T2 b 2.83± 0.02 f 2.72±0.02 b 0.47±0.00 ab 3.97±0.01 f  2.47±0.01 b0.53±0.00 

T3 e 2.61± 0.01 c 3.56 ± 0.03 e 0.34±0.00 c 3.31 ± 0.00 c  2.90±0.01 e 0.41±0.00 

T4 c 2.75± 0.01 e 3.00 ± 0.02 c 0.43±0.00 b 3.83± 0.01 e  2.58±0.00 c 0.49±0.00 

T5 d  2.67±0.00 d 3.30 ± 0.03 d 0.39±0.00 b  3.71±0.06 d  2.67±0.01 d 0.44±0.00 

T6 g  2.42±0.01 a 4.02 ± 0.03 g 0.24±0.00 d  2.74±0.22 a  3.23±0.01 g 0.32±0.00 

T7 f 2.51± 0.00 b 3.82 ± 0.03 f 0.31± 0.00 c  3.12±0.01 b  2.99±0.02 f 0.35±0.00 

Sign.levels ** ** ** ** ** ** 

**: Highly significant difference (P ≤ 0.01). T1: a comparison treatment, T2, T3, and T4 are substitution 

treatments of fermented potato peelings with kiwi juice by 6, 12, and 18%, and T5, T6, and T7 are substitution 

treatments of fermented potato peelings with probiotics by 6, 12, and 18% of yellow corn, respectively. 

Physiological parameters: Results in Table 

(5) concerning serum physiological parameters 

(glucose, protein, liver enzymes and uric acid) 

of broiler chickens indicate that there were no 

significant differences between all treatments 

at 35 days of age. 

Table 5. Effect of partial replacement (EPPP) instead of yellow corn on some physiological   

characteristics of broiler blood (average ± standard error) 

Treatment 

Physiological traits 

Glucose 
(mg /100 ml) 

AST (IU/L) ALT(IU/L) 
Uric acid 

(mg/100ml ) 

Total Protein 
(g /100 ml) 

T1 265.33 ± 1.45 222.66 ± 6.83 50.33 ± 4.80 4.33 ± 0.25 2.79 ± 0.25 

T2 250.66 ± 3.84 208.66±20.16 56.00 ± 5.29 3.83 ± 0.94 2.63 ± 0.08 

T3 275.00 ± 8.08 212.66 ± 9.38 55.00 ± 4.00 4.35 ± 0.51 3.07 ± 0.29 

T4 277.33±15.89 174.66±36.03 50.33 ± 5.04 5.89 ± 1.54 2.83 ± 0.10 

T5 270.00 ± 6.42 176.33±13.86 61.33 ± 3.66 4.22 ± 0.18 2.73 ± 0.05 

T6 265.66 ± 6.83 182.66±33.45 59.33 ± 6.38 3.56 ± 0.58 2.54 ± 0.01 

T7 256.33±32.19 198.33±15.66 58.66 ± 4.33 4.80 ± 0.75 2.71  ± 0.15 

Sign.levels N.S N. S N. S N. S N. S 

N.S. there was no significant. T1: control, T2, T3, and T4 are substitution treatments of fermented potato 

peelings with kiwi juice by 6, 12, and18%, and T5, T6, and T7 are substitution treatments of fermented potato 

peelings with probiotics by 6, 12, and 18%. 

Histological study: Results in Table (6) with 

fig.1 for histological characteristics (crypts 

depth, villi thickness, villi height, mucous 

layer thickness) for the ileum region of broiler 

chickens, showed highly significant 

differences (p>0.01) in replacement treatments 

T3, T6 and T7 compared with  control (T1), 

while other replacement treatments (T2, T4 

and T5) significant differences with didn’t 

showed control group (T1) in the depth of 

crypts. There was a highly significant 

superiority (P < 0.01) in villi height in favor of 

the replacement treatment T6 compared with 

control group (T1) and the rest of the 

replacement treatments except T4. Regarding 

the thickness of the mucous layer, there is a 

highly significant superiority (P>0.01) in 

substitution treatments T6 and T7 compared to 

control group (T1) and the two substitution 

treatments T2 and T3. As for the thickness of 

the villi, it was observed that there was a 

significant superiority (P ≤ 0.05) in favor of 

the replacement treatment T5 over the 

replacement treatments T2 and T7, while there 

were no significant differences between all the 

replacement treatments and the comparison 

T1. The reason for the increase (p>0.05) in the 

thickness of the villi may be because of the 

presence of active compounds in fermented 

potato peel powder such as phenols and 

flavonoids (Table 2), which make the 

gastrointestinal tract more digestible and 

absorbable by activating bath of epithelial cell 

division lining the intestine and antibiotic 

action to suppress germs, and this helps to 

improve The digestion process (29). The 

reason for the increase in villi height in favor 

of the T6 substitution treatment may be 

because of the fermentation process, especially 

fermentation with the Iraqi probiotic that 

contains beneficial bacteria, because the 

reason for their presence in the intestine works 

to produce short-chain fatty acids that 

stimulate the differentiation of the epithelial 

cells lining the alimentary canal by supplying 

them with energy to sustain them continuously, 



Iraqi Journal of Agricultural Sciences –2025:56(5):1802-1811            AL-Shemmari & AL-Mashhadani 

1807 

and this helps them to speed up their growth 

and then increase the length of the villi, which 

helps them to digest digested food (13). 

Fermented feed supplementation significantly 

improved villus height (VH) of the jejunum 

and the ratio of villus height to crypt depth 

(VH/CD) of the ileum (P < 0.05) (31). 

Table 6. Effect of partial replacement (EPPP) instead of yellow corn on histological 

characteristics of the ileum region of broiler chickens (average ± standard error). 

Treatment 
Duodenum (micrometer) 

Crypt depth  Villi thickness Villi height Mucous layer thickness  

T1 cd 112.11± 2.01 ab  73.50 ± 3.37 b 517.45±17.25 d  588.80 ± 12.72 

T2 d  108.73 ± 4.61 b  65.46 ± 3.44 bc497.28±26.35 cd   603.69 ±27.66 

T3 a  143.22 ± 5.66 ab  70.37 ±2.97 c 450.01± 16.08 cd  607.87 ±19.17 

T4 bc 126.14± 5.70 ab  67.58 ± 3.78 ab534.69±16.72 bc  656.00 ±13.58 

T5 bcd123.35±2.49 a  77.12 ± 4.57 b  510.25± 9.16 bcd   640.73 ±8.51 

T6 ab138.14 ± 6.86 ab  67.18 ± 2.17 a  579.47±16.01 a  711.61 ± 21.27 

T7 a  146.95 ± 6.81 b 65.21 ± 3.96 bc496.13±12.04 ab    670.74 ±11.41 

Sign.levels ** * ** ** 

*: significant difference (P ≤ 0.05). **: highly significant difference (P ≤ 0.0), T1 control treatment, T2, T3, and T4 are 

substitution treatments of fermented potato peelings with kiwi juice by 6, 12, and 18%, and T5, T6, and T7 are substitution 

treatments of fermented potato peelings with probiotics by 6, 12, and 18% of yellow corn, respectively. 
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(T7): Replacement 18% of (FPPP) with probiotic 

Fig 1. Histological sections of ileum 

Microbial count: From the data in Table (7) 

on the microbial count of beneficial and 

harmful bacteria in the intestines of broiler 

chickens, there is a higher significant decrease 

(P > 0.01) in the numbers of harmful bacteria 

(E. coli) in all replacement treatments 

compared to the comparison treatment T1 at 

35 day of age, The microbial count of 

beneficial bacteria (Lactobacilli), results 

showed a higher significant superiority 

(P≤0.01) in favor of the treatments of 

replacing fermented potato peels with 

probiotics, compared with the control 

treatment T1 and T2 treatment. The presence 

of active compounds such as phenolic 

compounds and flavonoids in fermented potato 

peel powder works to establish a balanced 

ecosystem within the gastrointestinal tract by 

producing antibiotics for harmful 

microorganisms and maintaining beneficial 

intestinal bacteria and the functions of the 

digestive system, as these compounds 

effectively affect the cell membranes of 

harmful bacteria, especially Salmonella and E. 

coli bacteria (23). These compounds also play 

an important role in the balance of the pH of 

the intestine, which makes it be acidic, and this 

encourages the growth and multiplication of 

beneficial bacteria (lactic acid bacteria) in the 

intestine, and this is reflected positively on 

performing birds performance (22). In 

addition, studies have shown that fermented 

diets had the potential to improve intestinal 

digestive function and morphology, as well as 

modulated the gut microbial ecosystem in 

poultry (30). 

Table 7. Effect of partial replacement (EPPP) instead of yellow corn on ileum microbial count 

of broiler chickens (mean ± standard error) 
Microbial counting of good and harmful bacteria (CUF\ML) 

Treatments 
E . Coli Lactobacilli 

a        6.65 ± 0.12 d        6.37 ± 0.04 T1 

b        6.26 ± 0.03 dc        6.67 ± 0.37 T2 

b        6.12 ± 0.06 bc        7.06 ± 0.21 T3 

b        6.16 ± 0.06 ab        7.34 ± 0.02 T4 

b       6.34 ± 0.02 a        7.70 ± 0.15 T5 

b       6.28 ± 0.08 a        7.80 ± 0.04 T6 

b      6.22 ± 0.01 ab        7.40 ± 0.03 T7 

** ** Sign.levels 

**: Highly significant difference (P ≤ 0.01) T1: control group, T2, T3, and T4 are substitution treatments of 

fermented potato peelings with kiwi juice by 6, 12, and 18% of yellow corn respectively, and T5, T6, and T7 are 

substitution treatments of fermented potato peelings with probiotics by 6, 12, and 18% of yellow corn, 

respectively 

CONCLUSIONS 

It was concluded from the study that the 

replacement of fermented potato peel powder 

with kiwi juice or with the Iraqi probiotic did 

not affect the physiological characteristics, 

while there was an improvement in the 

oxidation indicators of the thigh meat stored 

by freezing for 30 days, as well as the 

microbial count of beneficial bacteria and the 

histological characteristics of broiler chickens 

with replacement rates of 6,12 and 18%. 
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