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  تیریدم وراچ يګنهرف وا وHIنG0خ د نوتنهوپ تسبُ د :نیازیډ

 ۱۴۰۴ :لاک ولوG0خ د

  ناتسناغفا ،دنمله ،هاګرکښل ،نوتنهوپ تسبُ :کرد

ü شیوپ دیواج دمحا روتکود لاونهوپ  

ü يددجم الله بیقن لاونهوپ  

ü يددجم الله بیجن روتکود یودنهوپ  

ü دمحا ی<ع روتکود یودنهوپ  

ü ي<ضف لوسر ملاغ روتکود یودنهوپ  

ü يدهاز دمحم زاین یودنهوپ 

ü مظعا دمحم لګ یودنهوپn   

ü ولادبع یودنهوپpنارجه ي  

ü ولادبع راینهوپpتمه ي  

ü افو دمحم ناخ     

ü يرونا الله حیبذ 0/کاډ  

ü تمکح باهولادبع روتکود یودنهوپ                       

ü رباص زیزعلادبع یودنهوپ                                       

ü يرواب الله فینح لمنهوپ                                     

ü یزدمحا دمحم لاخ روتکود دناهوپ  

ü لاولمم الله ناوضر یودنهوپ  

ü رادنطو نلاسرا  

ü شب راینهوپH0 یوزاباب دمحا  
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 ماغیپ سیئر د نوتنهوپ تسُب د

 ،يNک لابمس هKاI هپ ېهوپ د نلاصحم لپخ ې@اوی هن ېچ ، ید اد هخ: ونوتیلؤسم هل وی ېسسؤم يملع ېوی د ېک دنوژ ينن هپ

 ينلوY د ېچ ،سيابوار تخو هپ تخو ه: سياد هخ: نوتمریز يملع د وناداتسا وا وناهوپ وکنورل وNک هدز وړول د نوتنهوپ د ېکلب

 ېک رIډ هپ لمع د هخ: یوغه هل شي یلاوکو هک وا ولوبرخ د شرق يتسول د ېنلوY د ه]ل رت ]ل ای وا هراپل ولوک هروپ د ووایتړا د دنوژ د

 .شي لوچاو راک هپ ، هخوم هپ ېنتسیخا ېIc د

 هتیحلاص اب لوY نوتنهوپ د ېک هغه هپ ېچ ،يرلو ناIرا هیودنرپخ يملع ېساد وی دیاب نوتنهوپ هراپل ولدیسر د هت ېخوم ېد و

 ېدناب خم رپ ذغاک د ېنکیل وا ېلاقم يزینNی: وا يملع  ېلپخ ، لای هNک هدز هک وا یکنووکراک هک ،يو داتسا هغه هک نیبوسنم

 .شي یلادوnیnک

 نوتنهوپ هپ ې@اوی هن ېچ ،شي هریسرب ار لئاسم سياد  دیاب ،يراکt ېی ېچ هخ: مون هل هکل ېک هلجم ېدپ دنآ صيخش هپ امز

 دنوژ ابس وا ينن و وکنودیسوا د تیلاو دنمله د هسر لوډ يNکنا@ هپ وا ېنلوY ېناغفا د هسر لوډ ماع هپ ېکلب ،شي ېتاپ ریIار ېروپ

 هلجم يملع نوتنهوپ تسُب د هب تخو هغه.شي لNک ېدناړو ، ېراچ-ېرلا لح د وا هنوزیدناړو ، يزنوتس ،هنونوتیلایرب ،هسر ولتک هپ هت

 تخو د ېک هخرب هپ ېنNی: وا ېهوپ د هچک هپ ناتسناغفا لوY وا يمیس د نآ ، تیلاو دنمله لوY د ېکلب ،هن نوتنهوپ تسب د ې@اوی

 هنارI ېدناب وکلخ وتایز رپ وا هبوبحم هوی ، هخوم هپ ولدوt د ېرلا ېمس ېوی د هت لسن ناو@ و وا ړو ېنرلماپ د ، مس هسر ونتtوغ د

  .يرلو لاو هنیم لپخ هب ېک داویه لوY هپ وا يو هلجم

 یوغه هک هراپل ولورپخ د ولاقم وزینNی: وا يملع د هنیم ولوY وا  وناغراف ، ونلاصحم ، وناداتسا ،هباتشرم د نوتنهوپ تسُب د هب هلجم اد

 وا یا@رپ هب هرمو:.يو تسان ه| هپ لاو هنیم لوY ېی هب هت ولدیرپخ و ېچ،يو ناIرا زینرپخ وی ،يو ېچ ېک رIډ ره هپ ېهوپ د

tد ېچ ،يو برخ ه Yی: وا يملع د نلاصحم هلاح رب وا يوش غراف ، ناداتسا مترحم نوتنهوپ تسب د ایب هریت هپ شرق یتسول ېنلوNوزین 

 .شي لو�ه و هت ولکیل و ولاقم

 ،سسؤم مترحم د هلما هل ولدیرپخ د ېلجم ېملع د نوتنهوپ تسُب د ېچ ، مرل ړایو بوتیزاتسا هپ ونیبوسنم ولوY د نوتنهوپ تسُب د هز

 وللاI هپ تمحز وا رایز د هخ: لنوسرپ وا وکنووکراک ولوY هل ېلجم د ه�نر ادمه وا رمآ مترحم هل ېنNی: د وا لایتسرم يملع مترحم

 تسُب د ېچ مرل هلیه وا  میاو يکرابم ېموک هل هړز د هت ولوY ،مNکو �ادردق وا هننم ، هد ېNک وتمچ هت ولدیرپخ و ېی هلجم ېچ هسر

 رپ  تلم ناغفا لوY د ېک لیلحت یرخا هپ وا سلو ېدنمله لوY وا نوتنهوپ د تلاسر لپخ هب يکنووکراک ېلجم يملع د نوتنهوپ

 .يوسرو هتسر هسر مزع �نیY وا هروپ هپ ېدناړو

 ت'نرد هپ

 نی8نس دومحم رینجنا مولپیډ

 سیئر نوتنهوپ تسُب د
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 هزیسر

 وا يملع د تسُب د هغه وا Nک هتروپ ماI نیړا وا مهم ریډ لب وی يی ېک هرلا هپ �تخمرپ يملع لپخ د ېچ يرل ړایو نوتنهوپ تسُب

 د ېهوپ وا ملع د وا ونلاصحم ،وناداتسا ولوY نوتنهوپ د هخمد ه: ره رت . يد لدېرپخ ې�I یNمول ،کوY مرول: د ېلجم يزینNی:

 هخ: ور�لم ولوY د تخوج هسر ېدد وا موک ېدناړو يکرابم ولدېرپخ د ېلجم يزینNی: وا يملع د تسُب د هت ولاو هنیم روک یول

 .موک هننم يموک هل هړز د هد ېتسیخا ه�نو ېکنودېک ېNتس هن يی ېک ولورپخ وا ولوبیترت ،ولوک هسلا رت هپ زاوج د ېلجم ېدد ېچ

 د ونNی: يملع د وناهوپ د �تخم رپ هزیخړا ره ۍNن �ننن د ېچ يرل رواب هروپ وا  هد هراکt هت وناسک دنوړا وا لوهک روک يملع د

 لور هدنکیرپ وا يزکرم ېnکپ هنوزکرم يملع زینNی: وا هنوتوتیتسنا کیمداکا ،سيسؤم وNک هدز وړول د وا یوس نکمم هتکرب هل رایز

 .ید یلوبول

 ونوتtون وا ونNی�يملع ،سیردت د تیاعر هپ ونومرون وکیمډاکا وللتخمرپ د يړاوغ نوتنهوپ تسُب هسر وتک هپ هت تtزرا وا لصا ېدمه

 تیفیک ړول د وا يرایعم هت وناناو@ ېنلوY د هسر ولوربارب هپ ونیمز وا ووایتناسا ليیصحت يرایعم د وا  يزورو هنورداک يکلسم يرلا هل

 يکلسم وا وNک هدز وړول د و:رت ، يNک هربارب هنیمز دیلوت د وراثا وزینهوپ هرک د �سنب رپ ونNی�يملع د وا یدناړو يNک هدز  ېړول

 وا �تخمرپ هپ داویه وا ېنلوY د هسر ولړوار هتسلا هپ وفادها ونیتtر ولپخ د وا ولوک هسلا رت هپ ونوتراهم وړوIc د ېک رIډ هپ ېهوپ

  .شي هIوج تمدخ ينیتtر د وا ليخاو ه�نو هدنغر ېک هنوغر

 يک اKر هپ ونوتtزرا يروتلک وا ليم ، يملاسا د هت لسن ناو@ يک داويه لوY هپ وا ونوتيلاو وي�نواI ،تيلاو دنمله د يچ وی نمژ

 يدناړو هنورداک يوس لزور وا نمژ هت داویه وا ينلوY وا هربارب هنيمز ونوNی: يملع وخارپ وا وNک هدز وړول يکلسم وا يملع د يرايعم

  .وNک

 د شرن وا پاچ د ينکیل وا لياقم يزینNی: وا يملع ېک هخرب هپ ومولع سينیئاس د يزاوی هلجم هزینNی: وا يملع تسُب د هراپل سوا د

 .سي لNک �ایز رو مه يخرب يرون هب يک ېکنولتار هپ ېچ وی دنم هلیه وا يورپخ وا ينم مس هسر ېرلا�ت

 يزینNی: يملع ليپخ د ېک ېکنولتار هپ وا ابس ،نن ،هللاأشنا هب نادنمراک يملع وا نلاصحم ،ناداتسا نوتنهوپ تسُب د ېچ مرل ډاډ

 هپ  هت ولاو هنیم وا ونانتn: يهوپ وا ملع د ولوY لوډ ادمه .يNک أدا )روپ( نید یلړایو  وخ دنورد هغد لپخ یرلا هل ولورپخ د ېلجم

 ،ينکیل يزینNی: وا يملع ليپخ يک هرلا هپ �تخمرپ د نوتنهوپ تسُب د وا ليجم يزینNی: وا يملع یدد يچ ووکرو هنلب هسر هنيم

 ليم وا ،ينيد ليپخ د يک ولونادو هپ روک ترس يدد  ملع د وا  ۍورولوار  ناش هپ لت د يتسرم وا  يکوين  هدنغر وا هنوزيدناړو ،هنودنآ

  .�nخبوار ړايو ينيادا د يخرب

  �زور هt ، سيردت د هت لسن ناو@ وا ونايچب و داويه لپخ د هب هسر ودي¢ت هپ تخو د  هللا آشنا يچ وي دنم هليه وا يديNک ډوه ږوم

 يزوح ي£يديول ليهس د ايب ولاودنمله ولپخ يnک واNپ يNمول هپ و: رت وNک يربارب يوايتناساړو ماپ د وا ينيړا  هراپل دناه زینNی: وا

 ،يداصتقا داويه يوشړاجيو وا سلوا ليديرو@ د ږومز يچ ي@رIو ردصم Nپوچ سياد وي د هت ولاوداويه ولوY و يnک ياپ هپ وا

 .ي]يردو يک هکيل هپ ونوداويهوللتخمرپ د يNن د ناتسناغفا وا لح يزنوتس يزينلوY وا سيايس ،ي�نهرف

 

 

 

 

 



 

 ج 

 

 کیل9ل

 یحفص د                                                                                                                                                      ناونع یلاقم د

  هریمش

 يژیتاترس نولدب د لوکوتورپ IPV6 د يک هکبش هخارپ هپ 

 افو دمحم ناخ 

Psoriasis: A Comprehensive Overview of Its Etiology, Clinical Features, and Preventive Strategies 

 Dr. Zabihullah Anwary1 and Dr. Ali Ahmad2* 

  نیازیډ وا قیبطت تینما د ېکبش صيخش يزاجم د

 افو دمحم ناخ

Green Marketing: A Review of Sustainable Consumer Preferences 
2Mir Wais Nazariand  1*Dr. Ali Ahmad 

Livestock Development, Marketing, and Expansion in Afghanistan: Key Challenges and Strategic Approaches 

 Dr. Ali Ahmad1* Mir Wais Nazari2 and Mustafa Amin3 

  لیلحت وتارجا د وا نیازیډ ېکبش يحطس ينhنم د میسیب د

 یداه دمحا ریشب 

 يزیغا تیريدم د تیفيک يعومجم د يدناب تیاضر هپ ونادنمراک د ويدصت وينTنم وا وینيچوک د يک تیلاو دنمله هپ

 ۳ماهلا هللا دیمح راینهوپ ،*۲يرظن سيوریم ،۱ماهلا ليو رادسر 

  يزیغا vرtu د ونادنمراک يکلسم د يدناب ونrک رپ ورادا هماع د تیلاو دنمله د

 ۵يفسوی دمحم ،۴ينیما هللا بحم ،۳رادنطو نلاسرا ،۲نیما یبتجم راینهوپ .ن ،«۱مداخ هللا تمکح راینهوپ .ن 

  ) لياورا~ – دنمله ( يزېغا روتلک د ۍراکمه د يدناب ایتنمزېغا رپ تیريدم د

 ۳رایقح يداهلادبع ،۲یزاین هللا ناما راینهوپ دنامون ،۱٭نیما یبتجم راینهوپ دنامون 

 يزیغا vو�ه د ونادنمراک يکلسم د يک ورادا هماع هپ

 ۳نیما یفطصم ،۲ ضيیف دمحم ضيف ،۱٭مداخ ریدقلادبع راینهوپ دنامون

Effects of dietary phenylalanine on growth performance and digestion of common carp (cyprinus carpio)  

3, Abdul wali Hemat2, Naqeebullah Ejaz1*Saifullah Sharifi 
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Effects of dietary phenylalanine on growth performance and digestion 
of common carp (cyprinus carpio)  
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aculty, Helmand UniversityFAnimal Science Department, Agriculture Teaching Assistant, 1,2,3 

saifullahsharifi1369@gmail.com: Email Corresponding Author 
 

Abstract 

 

 
 

  

This study was conducted to determine the optimal dietary requirement of phenylalanine, also 

to investigate the effects of different levels of dietary phenylalanine on the growth performance 

and digestion of Cyprinus carpio. Six isonitrogenous (37.92 ± 0.28% crude protein) and 

isolipidic (7.14 ± 0.15% crude lipid) diets were formulated with incremental levels of 

phenylalanine 0.38% (Control), 0.94%, 1.32%, 1.75%, 2.23% and 2.7% in the diet. 1200 fishes 

were divided into 24 cylindrical polypropylenes with 50 individuals in each tank (individual 

initial weight of fishes was 0.20 ± 0.07g) into four replicates in a completely randomized design 

for 8 weeks. The results showed that the final weight of the groups fed with 1,76%, was 

significantly higher than other Phe groups (P<0.05). WGR and SGR was significantly higher in 

groups fed with 1.76% (P<0.05). While FCR was significantly lower in the groups fed 1.76% 

than 0.38% group (P<0.05). PER was significantly higher in the group fed 1.76% than the group 

fed 0.38% Phe (P<0.05). The optimum phenylalanine requirement was determined to be 1.58% 

and 1.73% of air-dry basis (4.17% and 4.56% of dietary protein) based on SGR and FCR 

respectively. Digestive enzymes activity results showed that fishes fed with diet 2.23% Phe, had 

significantly higher trypsin activity (P<0.05). In conclusion, the current study has revealed that 

most of parameters that are related to growth performance, feed utilization and digestive enzyme 

activity were found to be linearly influenced by the dietary phenylalanine level in the diet. 
 

Keywords: digestive enzyme; growth performance; Cyprinus carpio; phenylalanine 
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Introduction  

Phenylalanine is an essential amino acid vital for 
various biological processes including cell 
signalling, energy metabolism, protein synthesis, 
and muscle growth (Wu, 2022). It is a precursor for 
tyrosine, which is important for neurotransmitter 
and hormone production (NRC, 2011). 
Phenylalanine is vital for neurological function, 
muscle growth, hormone production, and 
metamorphosis. Phe metabolite, phospholipids aid 
in neurological development while its product 
tyrosine is involved in protein phosphorylation and 
neurotransmitter production.  Phenylalanine is 
necessary for the production of hormones like 
thyroxine and triiodothyronine which are crucial 
for metamorphosis (Zehra & Khan, 2014;Sharf & 
Khan, 2023;Schreiber & Specker, 1998;Li et al., 
2007). 

Inclusion of dietary phenylalanine in the aquatic 
animal’s diet has proven to significantly affect 
growth performance and feed utilization. Studies 
on Channa punctatus (Sharf & Khan, 2023), catla 
catla (Zehra & Khan, 2014) , swimming crabs 
(Portunus trituberculatus) (Guo et al., 2022) and 
Nile tilapia (Oreochromis niloticus) (Zehra & 
Yousif, 2021) have shown significant 
improvement on growth performance and feed 
utilization. Appropriate levels of dietary 
phenylalanine promote better growth in fish, 
whereas both insufficient and excessive intake may 
cause negative impacts (Benakappa & Varghese, 
2004). It helps control the transcription of growth 
hormone (GH) and insulin-like growth factor-I 
(IGF-1) in fish, both of which play vital roles in 
growth (Yang et al., 2023).  

Phenylalanine in the diet significantly affects fish 
digestive and absorptive functions by modulating 
enzyme activity, shaping gut structure, and 
supporting overall intestinal health (S. Zhang et al., 
2023). This vital amino acid is fundamental for 
enhancing digestion and improving nutrient 
utilization in fish (W. Li et al., 2015). Including 
phenylalanine in the diet enhances intestinal health 
by supporting gut structural integrity and boosting 

its immune function (Ahmed, 2022). Moreover, it 
is essential for efficient nutrient absorption and 
metabolism (Yuan, 2000). The efficiency of fish 
digestion largely depends on the interaction 
between dietary nutrients and digestive enzymes, 
while phenylalanine playing a supportive role in 
enhancing these processes (Z. Ma et al., 2010). 
Furthermore, dietary phenylalanine can improve 
protein metabolism and overall feed utilization (Yi 
et al., 2024). This study aimed on investigating the 
effect of various dietary phenylalanine levels in the 
diet on growth performance, and digestive 
enzymes activity in Cyprinus carpio. 

Material and methods 

Experimental diets 

The experimental diets were formulated based on 
the nutritional requirements of fish outlined in the 
(NRC, 2011) guidelines, using common feed 
ingredients. These included fishmeal, soybean 
meal, rapeseed meal, shrimp meal, squid paste, 
wheat meal, fish oil, and soy oil. Additional 
components consisted of granulesten, cholesterol, 
monocalcium phosphate (MCP), a premix, vitamin 
C, choline chloride, ecdysone, and dimethyl-beta-
propantheline (DMPT). Six diets were prepared to 
be isonitrogenous (37.92% crude protein) and 
isolipidic (7.14% crude lipid). The control diet 
contained 0.38% phenylalanine, while the 
experimental diets were supplemented with 
phenylalanine at levels of 0.94%, 1.32%, 1.75%, 
2.23%, and 2.70% (Table 1). All ingredients were 
finely ground, sieved, and weighed, after which the 
dry materials were mixed thoroughly before adding 
water and oil. The blend was processed using a 
twin-screw extruder (Guangzhou Huagong Optical 
Mechanical and Electrical Technology Co. Ltd., 
Guangzhou, China) to produce 1.0 mm extruded 
pellets. The pellets were then air-dried at room 
temperature, packaged, and stored in a freezer at –
15 °C until the feeding trial began 

Experimental setup and feeding trials 
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The feeding trial experiment was conducted in an 
indoor re-circulating aquaculture system at the 
Freshwater Fisheries Research Center. 1200 fishes 
were divided into 24 cylindrical polypropylene 
tanks (800Litres of water was filled) with 50 
individuals in each tank. Six formulated 
experimental feeds in four replicates were 
randomly assigned to the 24 tanks. 

Cyprinus carpio were acquired from Dapu fish 
hatchery station of the Freshwater Fisheries 
Research Center of the Chinese Academy of 
Fishery Sciences (Wuxi, China). The fishes were 
acclimatized for 14 days while fed with 
commercial feed. At the beginning of the 
experiment, fishes’ individual initial weight was 
0.20 ± 0.07 g. fishes were fed by hand, to satiation 
three times a day (7.30am-8.00am, 12.30pm-
1.00pm, 5.30pm-6.00pm). A daily feed amount 
was approximately 5–6% of tank biomass. The 
uneaten feeds were removed 1hr after feeding by 
siphoning the residual feeds. Water temperature 
ranged from 25 to 31°C, pH was maintained at 7.5–

8.0, ammonia nitrogen levels were below 0.02 mg/ 
L, nitrite nitrogen ranged between 0.005 to 0.01 
mg/L, DO levels were higher or equal to 6.0 mg/ L, 
and water exchange were done one third of the 
tanks depending on the elevated levels of nitrite 
and ammonia every 7 to 10 days. 

Sample collection 

Sampling procedure was followed as the fishes 
were starved for 24 hours before collection of the 
samples. We counted the weight of all fishes from 
each tank. Nine fishes were selected from each tank 
for morphometric measurements of individual 
weight and length of the selected fishes were 
recorded for body indices analysis. 20 fishes from 
each tank were chosen for haemolymph collection, 
hepatopancreas extraction and guts collection. The 
guts and hepatopancreas of the fishes were 
promptly removed and collected into 2 mls 
cryogenic vial tubes and frozen in liquid nitrogen 
before being stored at -80 ◦C for other analytic 
assays.  

 
Dietary Phenylalanine Level (%) 

Ingredients %) 0.38 0.94 1.32 1.76 2.23 2.70 
bAmino acid mix 26.57 26.57 26.57 26.57 26.57 26.57 
aFishmeal 10.00 10.00 10.00 10.00 10.00 10.00 
aSoy protein concentrate 2.00 2.00 2.00 2.00 2.00 2.00 
astarch-α 25.38 25.38 25.38 25.38 25.38 25.38 

Microcrystalline 
acellulose 

20.00 20.00 20.00 20.00 20.00 20.00 

Fish oil: soybean oil 
a(1:1). 

4.00 4.00 4.00 4.00 4.00 4.00 

Soy phospholipids (oil) 2.00 2.00 2.00 2.00 2.00 2.00 
bMonocalcium phosphate 3.00 3.00 3.00 3.00 3.00 3.00 
aSquid paste 2.00 2.00 2.00 2.00 2.00 2.00 
bMineral premix 0.60 0.60 0.60 0.60 0.60 0.60 
bVitamin C 0.50 0.50 0.50 0.50 0.50 0.50 
bVitamin premix 0.20 0.20 0.20 0.20 0.20 0.20 
bCholine chloride (50%) 0.25 0.25 0.25 0.25 0.25 0.25 

Glycine 2.50 2.00 1.50 1.00 0.50 0.00 
Phenylalanine 0.00 0.50 1.00 1.50 2.00 2.50 

cDMPT 1.00 1.00 1.00 1.00 1.00 1.00 
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00 

Proximate composition (% Air dry basis) 
Crude protein 37.54 38.10 37.85 38.10 37.97 37.99 

Crude fat 7.17 7.26 7.05 7.22 7.08 7.06 
Ash content 5.17 5.11 5.20 5.21 5.14 5.18 

Phenylalanine 0.38 0.94 1.32 1.76 2.23 2.70 
Phenylalanine in Protein 1.01 2.47 3.49 4.61 5.87 7.11 

138 of 146



  ۱۴۰۴لاک – ه?< ی.مول – کو9 مرول,      هلجم هزين.ې, وا يملع تسُب

 

Note: a obtained from Tongwei Co., Ltd. (Wuxi, 
China). b Wuxi Hanove Animal Health Products 
Co., Ltd. (Wuxi, China). c DMPT, dimethyl-beta-
propantheline. 

Amino acid mix (g/100 g diet): L-histidine, 0.50; 
L-isoleucine, 1.22; L-leucine, 1.79; L-lysine, 2.09; 
D, L-methionine, 0.76; L-phenylalanine, 0.91; L-
threonine, 0.76; L-valine, 1.08; L-tryptophan, 0.29; 
L-aspartic acid, 2.59; L-serine, 0.39; L-glycine, 
1.70; L-alanine, 1.83; L-cystine, 0.30; L-tyrosine, 
0.85; L-glutamic acid, 3.65; L-proline, 0.53. 

Vitamin Premix (IU or mg/kg diet): vitamin A, 
25,000 IU; vitamin D3, 20,000 IU; vitamin E, 200 

mg; vitamin K3, 20 mg; thiamine, 40 mg; 
riboflavin, 50 mg; calcium pantothenate, 100 mg; 
pyridoxine HCl, 40 mg; cyanocobalamin, 0.2 mg; 
biotin, 6 mg; folic acid, 20 mg; niacin, 200 mg; 
inositol, 1000 mg; Vitamin C, 2000 mg; Choline, 
2000 mg. 

Mineral Premix (g/kg diet): calcium biphosphate, 
20; sodium chloride, 2.6; potassium chloride, 5; 
magnesium sulphate, 2; ferrous sulphate, 0.9; zinc 
sulphate, 0.06; cupric sulphate, 0.02; manganese 
sulphate, 0.03; sodium selenate, 0.02; cobalt 
chloride, 0.05; potassium iodide, 0.004. 

 

2 Amino acid contents in the feeds (g/100g in air dry basis)-Table  

Amino acid % Dietary Phenylalanine Level 
 0.38 0.94 1.32 1.76 2.23 2.70 
aEAA       

Histidine 0.70 0.66 0.67 0.64 0.67 0.67 
Isoleucine 1.71 1.65 1.72 1.68 1.74 1.72 

Leucine 2.91 2.87 2.91 2.84 2.92 2.88 
Lysine 2.69 2.64 2.61 2.60 2.66 2.62 

Methionine 0.86 0.88 0.92 0.86 0.91 0.91 
Phenylalanine 0.38 0.94 1.32 1.75 2.23 2.70 

Threonine 1.31 1.25 1.33 1.25 1.31 1.30 
Valine 1.78 1.72 1.80 1.75 1.81 1.79 

bNEAA       
Arginine 2.73 2.70 2.75 2.67 2.77 2.70 
Glycine 4.76 3.08 3.83 3.28 2.85 2.29 
Cystine 0.11 0.11 0.12 0.11 0.12 0.12 

Tyrosine 0.64 0.54 0.62 0.62 0.68 0.66 
Proline 1.35 1.26 1.40 1.37 1.36 1.41 

Aspartic acid 4.39 4.25 4.38 4.31 4.39 4.29 
Serine 0.91 0.92 0.94 0.91 0.94 0.93 

Alanine 2.42 2.39 2.46 2.42 2.45 2.45 
Glutamic acid 6.17 6.11 6.24 6.01 6.20 6.13 
Note: Tryptophane was not determined because of its degradation during acid hydrolysis.  

.essential Amino Acids-NEAAs, Non bEAAs, Essential Amino Acids.  a 
 

Growth parameters 

All fishes were weighed in bulk to obtain total 
biomass of the tank then counted to obtain their 
number in the tank for analysis of growth indices. 

The growth performance was assessed using 
biomass of the tanks and amount of feed used 
during the feeding trial experiment. Parameters 

such as weight gain rate (WGR), specific growth 
rate (SGR), feed conversion ratio (FCR), survival 
rate (SR) and protein efficiency ratio (PER) were 
calculated based on the biomass of each tank. 

WGR (%) = 100 × (final body weight − initial body 
weight)/ initial body weight; 

SGR (%/d) = 100 × (ln final weight − ln initial 
weight)/days of the experiment 
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FCR = feed intake/biomass increase  

SR (%) = 100× (final number of prawn/Initial 
number of fish)  

PER (%) = 100× (biomass increase/protein 
supplied)  

Digestive enzymes analysis 

The hepatopancreas samples, weighing 
approximately 0.1g, was measured in triplicate 
from each group. then, 0.9 mL of sterile 0.9% 
saline water was added along with iron balls, and 
the mixture was placed in a homogenizer machine 
operating at 60Hz for 15 seconds, repeated 3 to 5 
times to ensure proper homogeneity of the 
sample.  The sample was then centrifuged at 4 °C 
at 4000 rpm for 10 minutes, and the supernatant 
was stored at -20 ◦C for antioxidant indices 
analysis. The protein content of the hepatopancreas 
was determined using a commercial kit (Nanjing 
Jiancheng Bioengineering Institute, Nanjing, 
China). All analytical procedures were conducted 
on ice to maintain sample integrity. 

Digestive enzymes activity indices on 
Hepatopancrease were analysed using commercial 
kit for digestive enzymes determination (Nanjing 
Jiancheng Bioengineering Institute, Nanjing, 
China).  Enzyme activity of lipase, amylase and 
trypsin were following the instructions of the kit 
providers, then analysed using a spectrophotometer 
machine (Thermo Fisher Scientific, Multiskan Go, 
Finland) at 580nm, 595nm and 253 respectively to 
obtain results. 

Data collection and statistical analysis 

The statistical analysis was conducted using 
Statistical package for social sciences (SPSS) 
version 23. One-way analysis of variance 
(ANOVA) was utilized to assess the impact of 
dietary Phenylalanine levels on the observed 
responses. Duncan's test was then employed to 
identify any significant differences among the 

treatments. A significance level of P<0.05 was 
established. To identify the most appropriate 
regression model, additional analyses were 
performed, the orthogonal polynomial contrasts 
were adopted and determine whether the effect was 
linear, quadratic and/or cubic. SGR and FCR were 
chosen for determination of the optimal dietary 
phenylalanine requirement, the second-degree 
polynomial regression analysis was used to 
determine the optimal values on SGR and FCR. 

 

Results and Discussion 

Growth performance  

The growth performance indices are presented in 
Table -3. WGR, SGR, FCR and PER exhibited a 
linear significant relationship while final weight 
showed quadratic significant relationship with the 
dietary levels of phenylalanine on orthogonal 
polynomial contrast analysis (P<0.05). However, 
Initial weight and SR did not show significant 
relationship with dietary phenylalanine levels 
(P>0.05). Final weight was significantly higher in 
groups fed with 2.7%, 2.23%, 1.76% and 1.32% 
than 0.38% group (P<0.05). WGR and SGR was 
significantly higher in groups fed with 2.7%, 
2.23%, 1.76%, 1.32%, and 0.94% than 0.38% 
group (P<0.05). FCR was significantly lower in the 
groups fed with 2.23% and 1.76% than 0.38% 
group (P<0.05. The group fed with 1.76% dietary 
Phe showed higher PER significance difference 
than 0.38% group (P<0.05). 

SGR and FCR, as indicators of growth 
performance were used to determine the optimal 
phenylalanine requirement of Cyprinus carpio 
using broken-line regression analysis. Based on 
SGR and FCR, the analysis determined the 
optimum phenylalanine requirement to be 1.58% 
and 1.73% of air-dry basis (equivalent to 4.17% 
and 4.56% of dietary protein) for SGR and FCR, 
respectively (Figure -1). 
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Table -3 Effect of dietary phenylalanine on growth performance of Cyprinus carpio 
Phenylalanine inclusion in a diet (%) 

Parameter 0.38 0.94 1.32 1.76 2.23 2.70 

Initial Weight(g) 0.20 0.20 0.20 0.20 0.20 0.19 

Final Weight(g) b0.60 ab0.66 a0.70 a0.72 a0.69 a0.68 

SR (%/d) 92.67 88.67 88.67 90.00 90.67 91.33 

WGR (%) b209.70 a239.48 a256.73 a260.42 a249.68 a251.81 

SGR(%/d) b2.02 a2.18 a2.27 a2.29 a2.23 a2.24 

FCR a1.77 ab1.62 ab1.52 b1.42 b1.47 ab1.50 

PER (%) b30.06 ab32.61 ab35.00 a37.35 ab35.87 ab35.38 

Note: Significant differences are indicated with different superscript letters in the same row 

 
Figure -1 Optimal dietary phenylalanine requirement using SGR (a) and FCR (b) on broken-line regression analysis 

Hepatopancrease digestive enzymes capacity 

The effect of dietary phenylalanine levels on 
digestive enzyme activities in the hepatopancreas 
is detailed in Table -4. Through orthogonal 
polynomial contrast analysis, it was found that only 
trypsin exhibited a significant linear relationship 

with varying dietary phenylalanine levels 
(P<0.05). fishes that were fed a diet containing 
1.32%, 1.76%, 2.23% and 2.7% phenylalanine 
displayed significantly higher trypsin activity 
compared to groups fed diets containing 0.38% and 
0.94% phenylalanine (P<0.05

 

Table -4 Effect of 
dietary phenylalanine 
on digestive enzyme 
activity of Cyprinus 

carpio 
Note: Data are mean 
value and determined by 
Duncan’s test, Values in 

the same row with different superscripts are significantly (P < 0.05) different. 

                 Phenylalanine inclusion in a diet (%) 

Parameter 0.38 0.94 1.32 1.76 2.23 2.70 

Amylase (U/gprot) 26.87 27.21 24.50 24.13 27.67 26.70 

Lipase (U/gprot) 12.85 14.25 14.00 13.50 13.92 14.55 

Trypsin (U/gprot) b38.87 b41.25 a58.49 a60.27 a64.49 a57.84 
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Discussion 

Growth Performance and feed utilization 

The study revealed that the quantity of 
phenylalanine in the diet had a significant effect on 
the growth performance and feed utilization of 
Cyprinus carpio. Groups that were fed higher 
levels of phenylalanine demonstrated higher 
performance compared to those with lower levels. 
Similar studies on blunt snout bream Megalobrama 
amblycephala (Ren et al., 2015) support these 
findings. However, inclusion level exceeding the 
optimal requirement led to a decrease in growth 
performance and feed utilization. Similar trends of 
results have been observed in studies on triploid 
rainbow trout (Oncorhynchus mykiss) (Zhang et al., 
2023), Indian major carp: Cirrhinus mrigala 
(Hamilton)(Ahmed, 2009), Indian major carp 
Labeo rohita (Khan & Abidi, 2007) and silver 
perch Bidyanus bidyanus (Ngamsnae et al., 1999), 
hybrid grouper (Yang et al., 2023), largemouth 
bass Micropterus salmoides (Yi et al., 2022). 
Consumption of excessive amount of 
phenylalanine can have detrimental effects on 
growth and development. Elevated levels of 
phenylalanine in fish diets can result in increased 
energy expenditure to eliminate nitrogen, as 
surplus amino acids are broken down and excreted 
as ammonia so as energy is redirected from 
anabolic to catabolic processes (Campbell, 1991 
;Sayed & Ahmed, 2022). This process also can lead 
to the oxidation of substantial amounts of phenyl 
pyruvic acid stored in the body, ultimately 
producing toxic and potentially harmful effects 
(Zhu et al., 2017). 

The variations in phenylalanine requirements 
mentioned may be attributed to differences in 
species, age, experimental conditions, breeding 
environments, or dietary protein sources (Zhang et 
al., 2023). These factors can significantly impact 
the amount of phenylalanine needed by individual 
specie. This study determined the optimal dietary 
phenylalanine requirement of Cyprinus carpio to 
be 1.58% and 1.73% for dietary protein levels of 
4.17% and 4.56% based on SGR and FCR 

respectively. Previous studies on phenylalanine 
requirements on fish and crustaceans indicated the 
same trend of requirement. Study on Kuruma 
shrimps indicated phenylalanine requirements to 
be 1.5% of 3% dietary protein (Teshima et al., 
2002), pacific white shrimp Phe requirement was 
1.58% of 3.86% dietary protein (Jin et al., 2019), 
Phe requirement of swimming crab was 1.19% of 
2.64% dietary protein (Guo et al., 2022). In this 
study the optimal requirement of Phe of common 
carp is may be slightly higher but it is within the 
acceptable range with the mentioned studies, 
although there is a slight difference in percentage 
of dietary protein inclusion this may be attributed 
by stage of growth of common carp as juvenile 
requirement for protein is high for various 
metabolic processes and also type and source of the 
dietary protein and ingredients.  

Digestive enzyme activity 

The growth performance of aquatic animal is 
closely linked to their digestive and absorption 
capabilities (Zhang et al., 2022). Estimation of 
digestive enzyme activities can serve as indicators 
of nutrient utilization by fish (Sayed & Ahmed, 
2022). This study revealed a significant linear 
relationship between the activity of trypsin 
and phenylalanine levels of in the diet. Trypsin 
activity was found to increase in correlation with 
higher dietary phenylalanine levels. These findings 
highlight the direct impact of dietary phenylalanine 
on hepatopancreatic trypsin activity. Trypsin is one 
of the mainly known digestive enzyme that is used 
in the synthesis of bioactive peptides. Peptides 
have been reported to exhibit a variety of 
bioactivities including antioxidant activity 
(Shahidi & Zhong, 2015) The presence of certain 
amino acids and their positioning within the 
peptide sequence significantly influences their 
antioxidant activity (Aluko, 2015). Specific amino 
acids such as tyrosine, histidine, tryptophan, 
phenylalanine, valine, leucine, and methionine are 
important for the antioxidant activity of peptides. 

(Akbarian et al., 2022). Studies have found that 
antioxidative peptides protects cells from damage 
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by ROS by activating specific genes (Sarmadi & 
Ismail, 2010). In this study it indicated that the 
higher levels of phenylalanine increased the trypsin 
activity which may influence the synthesis of 
bioactive peptides which ensure oxidation of ROS. 
In contrast to this study, research conducted on 
stinging catfish (Heteropneustes fossilis) 
demonstrated a significant increase in amylase 
activity, which indicated the potential conversion 
of excess phenylalanine into glucose through the 
process of gluconeogenesis (Sayed & Ahmed, 
2022). These contrast results may be influenced by 
the type of specie, age. and source of dietary 
protein. 

Conclusion 

In conclusion, the current study has revealed that 
most of parameters that are related to growth 
performance, feed utilization and digestive 
enzymes activity were found to be linearly, 
quadratically, or cubically influenced by the 
dietary phenylalanine level in the diet. A broken-
line regression analysis was used to determine the 
optimal phenylalanine requirement for Cyprinus 
carpio. Based on SGR and FCR optimal 
phenylalanine value were found to be 1.58% and 
1.73% of the air-dry basis, which is equivalent to 
4.17% and 4.56% of the dietary protein, 
respectively. These findings indicated that dietary 
phenylalanine is crucial for growth, development, 
digestion and overall health. Adequate intake of 
phenylalanine is necessary to support proper 
growth and metabolism of common carp. However, 
the results of the showed that dietary phenylalanine 
inclusion exceeding optimal threshold resulted in a 
decline in performance of almost all parameters. 
These findings offer valuable insights into the 
nutritional requirements of Cyprinus carpio, which 
can be utilized to enhance their growth and overall 
well-being in aquaculture environments. This 
study established a fundamental basis for inclusion 
of dietary phenylalanine in the diets of oriental 
river prawn and potential application in crustacean 
nutrition. The impact of this research on other 

aquatic animals warrants further investigation and 
consideration. 
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 يزیغا نینلاا لیانیپ يویذغت د يدناب مضه رپ وداوم يياذغ د وا هدو رپ  Common carp د

 ۳تمه ليولادبع راینهوپ ،۲زاجعا هللا بیقن راینهوپ ،*۱يفیشر هللا فیس راینهوپ
 نوتنهوپ دنمله ،یOنهوپ ي?هرک ،هIنا, مولع Hاویح۱،۲،۳
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Abstract 

 

 

 

 وزیغا د ورادقم ولیبلاېب د نینلاا لینیف د هSنرادمه وا هوس هسررت هراپل ولکاN د ووایتړا يکاروخ بسانم د نینلاا لینیف د هنCېA هغد

 ±٪0.28( يکنورل نجوتریان هربارب hپش .يرل هزیغا هرموA يدناب مضه وا هدو رپ ونابک Cyprinus carpio  د يچ ،هوسو هنوزرا

 نینلاا لینیف د ې{کپ يچ ،يو يړوج |ا}اذغ )دیپیل ماخ ٪0.15 ± 7.14( يکنورل ړوغ هربارب وا )نیNورپ ماخ 37.92

 هپ نابک 1200 لوN .يوس لCک هفاضا ېزادنا %2.7 وا %2.23 ،%1.75 ،%1.32 ،%0.94 ،)لور�نک( %0.38 يچک يکنودېتایز

 نزو ینCمول بک ره د( لوس یا� رپ یا� نابک 50 يک کناN ره هپ يچ ،لوس لشیوو يک ونوکناN نیلیپورپیلوپ يوناوتسا 24

 وغه هپ نزو یتسورو يخم هل ولیاپ د .لوس هیذغت هراپل وینوا 8 د  هت ونابک هپور} رولA هکاروخ پور} ره  )همار} 0.07 ± 0.20

 وا WGR د .(P<0.05) وو ړول هلترپ هپ ولډ ورون د لوډ دن}رA هپ ،وو یCک هسلارت ېی میژر نینلاا لینیف %1.76 د يچ يک ولډ

SGR هپ يک هلډ %1.76 هپ مه هنوت�زرا Aوو ړول ه}وت هدن}ر (P<0.05). د يچ يک لاح سياد هپ FCR هلډ %1.76 هپ هچک 

 ړول ه}وت هدن}رA هپ هلترپ هپ ليډ %0.38 د يک هلډ %1.76 هپ PER هSنرادمه .(P<0.05) هو ه�یN هلترپ هپ ليډ %0.38 د يک

 د يچ( �سنب رپ وړوخ وچو د %1.73 �سنب رپ  FCR د وا %1.58 �سنب رپ SGR د ایتړا هبسانم نینلاا لینیف د . (P<0.05) وو

 لینیف %2.23 د يچ ،هCک هدن}رA ولیاپ تیلاعف د ونومیازنا يمضاه د .هوس لکاNو )يوړوج %4.56 وا %4.17 نیNورپ يمیژر

 ،يودن}رA هنCېA هغد يک هلیاپ هپ .(P<0.05) وو ړول ه}وت هدن}رA هپ تیلاعف نیسپیرN د يک ونابک وکنووک هسلارت میژر نینلاا

 هپ يروپ هچک هپ نینلاا لینیف د هنوترماراپ هرتایز دنوړا تیلاعف ونومیازنا يمضاه د وا ينتسیخا ه�} هخA وړوخ د ،يدو د يچ

 .لوس نمزېغا لوډ يطخ

 

 .نینلاا لینیف  ،Cyprinus carpio ،هدو ،میازنا يمضاه :ېمیلک يديلک

 

146 of 146

mailto:saifullahsharifi1369@gmail.com


BOST
Academic & Research National Journal

Year: 2025

Issue: 1 Volume: 4


