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MUQOBIL OQSIL MANBAI SIFATIDA CHIGIRTKA UNINING BROYLER JO‘JALARI O‘SISH
KO‘RSATKICHLARI, MAHSULDORLIGI, GO‘SHT SIFATI VA IMMUN TIZIMIGA TA’SIRI

BJIMAHUE MYKU U3 CAPAHYU KAK ATIbTEPHATUBHOIO NCTOYHUKA BEJIKA HA
MOKA3ATEJIU POCTA, NPOAYKTUBHOCTb, KAHECTBO MACA U UMMYHHYIO CUCTEMY
BPOUNEPHbIX UbIMNAT

THE EFFECT OF LOCUST MEAL AS AN ALTERNATIVE PROTEIN SOURCE ON GROWTH
PERFORMANCE, PRODUCTIVITY, MEAT QUALITY, AND IMMUNE RESPONSE OF BROILER
CHICKENS

Komilov Jahongir Saidjon o‘g‘li’
'0O'zbekiston Milliy universiteti Biologiya va ekologiya fakulteti Odam va hayvonlar fiziologiyasi
kafedrasi o‘qgituvchisi
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kafedrasi dotsenti, biologiya fanlari doktori
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30'zbekiston Milliy universiteti Biologiya va Ekologiya fakulteti Odam va hayvonlar fiziologiyasi
kafedrasi o‘qituvchisi

Uzoqova E’zoza Abror qgiz*
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kafedrasi lobaranti

Annotatsiya

Mazkur tadqiqotda broyler jojalari ratsioniga muqobil oqsil manbai sifatida chigirtka unini qo'shishning o'sish, fizi-
ologik va immunologik ko'rsatkichlarga ta’siri o‘'rganildi. Tajribalar davomida Dociostaurus maroccanus va Dericorys albidula
Serville turlaridan tayyorlangan chigirtka uni 15% va 25% miqdorda parhezga kiritildi. Natijalar shuni ko‘rsatdiki, chigirtka un-
ining qollanilishi broylerlarning tana massasi ortish sur’atlarini tezlashtirdi, qonning shaklli elementlari va immunoglobulinlar
(lgG, IgM) miqdorini oshirdi. Shu bilan birga, umumiy ogsil, albumin va globulin darajasining ortishi oqsil almashinuvining
faollashganidan dalolat berdi. Tadqiqot natijalari chigirtka unining parrandachilikda yuqori samarali, ekologik xavfsiz va iqti-
sodiy foydali ozuqa qo‘shimchasi sifatida ishlatilish imkoniyatini tasdiglaydi.

AHHOMAauyus

B daHHoU pabome u3y4yeHo erusiHue 8KITIOYEHUS My4YHOU macchl u3 capaHyu (Dociostaurus maroccanus u Dericorys
albidula ) 8 payuoH 6polinepHbix UbINIsM 8 Ka4yecmee asnbmepHamueHo20 UucmoYHuka benka. [Jobasky esodurnu 8 Konuye-
cmee 15% u 25% om obuwel maccbl Kombukopma. onyyeHHble pe3yrnbmamel noKasasu, Ymo Ucrosib3o8aHue My4HoU mac-
Cbl U3 capaH4yu criocobcmeyem rnosbIWeHU XUeol mMacchkl bpodlnep, yryHuweHuU0 Mopghosioeu4ecKko2o cocmaesa Kposeu, a
makxe ysesnu4eHuro yposHel ummyHoeanobynuHos (IgG, IgM). OmmedyeHO makxe OOCMO8epPHOe Mo8bILEHUE COOEPXKaHUS
obweeo beska, anbbymuHa u 2nobynuHa 8 CbiIBOPOMKe KPo8U, YMO yKa3bisaem Ha akmugu3ayuto benkogoz2o obmeHa. Ta-
KuM 06pa3om, MyKa U3 capaH4u MOXem paccMampugambCs Kak aghghekmugHasi, 3Komoaudecku besonacHas U 3KOHOMUYe-
CKu uenecoobpa3sHas kopmoeasi dobaska 05151 nmuyesodcmea.

Abstract

This study investigates the effects of incorporating locust meal as an alternative protein source into the diet of broiler
chickens on their growth, physiological, and immunological parameters. The experimental groups were fed diets containing
15% and 25% of Dociostaurus maroccanus and Dericorys albidula meal, respectively. The findings revealed that locust meal
inclusion significantly enhanced body weight gain, improved blood cell composition, and increased immunoglobulin (IgG,
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IgM) levels. Furthermore, elevated total protein, albumin, and globulin concentrations indicated improved protein metabolism.
The results demonstrate that locust meal can serve as an effective, eco-friendly, and economically viable protein source for
sustainable poultry production.

Kalit so‘zlar: chigirtka uni, Dociostaurus maroccanus, Dericorys albidula, broyler jojalar, o‘sish, immun tizimi,
mugqobil ogsil manbai.

Knro4deenle cnoea: myka u3 capaH4u, Dociostaurus maroccanus, Dericorys albidula, 6podnepsi, pocm, ummyHHasi
cucmema, albmepHamueHbIl UCMOYHUK bersika.

Key words: locust meal, Dociostaurus maroccanus, Dericorys albidula, broiler chickens, growth performance, im-
mune response, alternative protein source.

KIRISH

So‘nggi o'n yilliklarda dunyo miqyosida ozig-ovqat xavfsizligi masalasi global muammolardan
biriga aylandi. Bunda aholining keskin ko‘payishi, an’anaviy ogsil manbalarining gimmatlashuvi hamda
ularning yetishmovchiligi muqobil ogsil resurslarini gidirishga sabab bo‘lmoqgda. Chigirtkalarni ozig-
ovqgat turi sifatida iste’'mol qgilish amaliyoti, ya’ni entomofagiya, so‘nggi yillarda rivojlangan hamda
rivojlanayotgan mamlakatlarda katta gizigish uyg‘otmoqda [Halloran va boshq., 2018]. Iglim o‘zgarishi
sharoitida ozig-ovgat xavfsizligini ta’'minlash uchun zamonaviy, innovatsion yechimlarni ishlab chiqish
zarur. So‘nggi yillarda dunyo aholisining o'sish sur’ati yuqoriligi sababli 2050-yilga borib 9 milliard ki-
shilik aholi shakllanishi kutiimoqgda. Bu esa ozig-ovgat mahsulotlariga bo‘lgan talabning 60 foizga or-
tishiga olib keladi. Shu sharoitda mavjud dehqonchilik yerlari yetarli bo‘lmay goladi va sifatli, xavfsiz
hamda to‘yimli ozig-ovqat yetishtirish global muammoga aylanadi. Yangi yerlarni qgishloq xo‘jaligiga
jalb etish esa ekologik muvozanat buzilishi va biologik xilma-xillikning kamayishiga olib keladi [Sogari
va boshqg, 2019].

Parrandachilik sohasi, xususan, broyler go‘shti ishlab chiqarish tez o'sib borayotgan sohalar-
dan bo'lib, yuqori sifatli ogsilga boy ozuga manbalarini talab etadi. Ayni paytda parhezda keng
go'llaniladigan baliq uni va soya mahsulotlari narxining oshishi, ularni yetkazib berishdagi beqarorlik,
shuningdek, ekologik muammolar ishlab chigaruvchilarni mugobil yechim topishga majbur gilmoqgda
[Van Huis va boshq., 2013; Makkar va boshqa., 2014].

Hashoratlardan olinadigan ogsil manbalari jumladan chigirtka uni, bu borada istigbolli yechim
sifatida garalmoqgda. Chigirtka unining tarkibi 50—65% gacha ogsil, 10-15 % yog‘ hamda zaruriy ami-
nokislotalar, xususan, lizin, metionin va treonin kabi elementlar bilan boyitilganligi bilan ajralib turadi
[Halloran va boshq., 2018]. Ushbu komponentlar broyler organizmida ogsil sintezini jadallashtirib,
o'sish sur’atlari va yemdan foydalanish samaradorligini oshirishga xizmat qiladi.

limiy adabiyotlarda gayd etilishicha, broyler ratsioniga chigirtka unini qo‘shish ularning tana
vazni ortishiga, yem konversiyasi ko‘rsatkichlarining yaxshilanishiga va go‘sht sifatining oshishiga
sabab bofladi. Shuningdek, chigirtka ogsili tarkibidagi bioaktiv moddalar immun tizimni faollashtirib,
infeksion kasalliklarga qarshi chidamlilikni oshirishi mumkin [Ramos-Elorduy va boshgq., 2008; Oluokun
va boshq., 2000]. Bu esa, parrandachilik xo‘jaliklarida sog‘lom va iqtisodiy jihatdan samarali mahsulot
olish uchun muhim ahamiyat kasb etadi.

Demak, muqobil ogsil manbai sifatida chigirtka unini qo'llash nafaqat parrandachilik
mahsuldorligini oshiradi, balki go‘sht sifatini yaxshilash va ozig-ovqat xavfsizligini ta’minlashda ham
dolzarb yo‘nalish hisoblanadi. Shu bois, mazkur tadqiqotda chigirtka unining broyler jo‘jalari o'sish
ko‘rsatkichlari, mahsuldorligi, go‘sht sifati va immun tizimiga ta’siri o‘rganiladi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

So‘nggi vyillarda entomoproteinlardan foydalanish masalasi dunyo miqgyosida jadal
rivojlanayotgan ilmiy yo‘nalishlardan biriga aylandi. Turli hasharot turlari, xususan, chigirtkalar, qora
askar pashshasi (Hermetia illucens), un qurti (Tenebrio molitor) va ipak qurti lichinkalari hayvon
ozuqgasi sifatida keng tadqiq qilinmogda. Tadgiqotlar shuni ko‘rsatadiki, bu organizmlar yuqori
migdorda to‘liq giymatli ogsil (50-70%) hamda biologik faol moddalarga boy bo‘lib, ularning ozuga
sifatini oshiradi va parrandalarning o‘sish ko‘rsatkichlariga ijobiy ta’sir ko‘rsatadi [Van Huis va boshq.,
2013; Makkar va boshq., 2014; Khan va boshq., 2018].
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O‘zbekiston sharoitida chigirtkalar — Dociostaurus maroccanus va Dericorys albidula — tabiiy
sharoitda keng tarqalgan, tez ko‘payuvchi va arzon manba hisoblanadi. Ularning tanasi ogsil, yog‘ va
muhim aminokislotalar (lizin, metionin, treonin) bilan boyitilganligi sababli, ular chorva va
parrandachilik ozugasida muqobil ogsil manbai sifatida katta ahamiyatga ega. Avvalgi tadqgiqotlarda
chigirtka unining ozuga sifatida ishlatilishi broylerlarning tana massasi oshishiga, yemdan foydalanish
koeffitsientining yaxshilanishiga va go‘sht sifatining ortishiga olib kelgani aniglangan [Halloran va
boshq., 2018].

Shuningdek, chigirtka unida mavjud xitin, xitozan, peptidlar va yog* kislotalari immun tizimni
faollashtiruvchi tabiiy bioregulyatorlar sifatida faoliyat ko‘rsatadi. Bu moddalarning mavjudligi
parrandalar organizmida immunoglobulinlar (IgG, IgM) sintezini kuchaytiradi, metabolizmni
faollashtiradi va infeksion kasalliklarga qarshi chidamlilikni oshiradi [Etim va boshq., 2014; Khan &
Dambo, 2018]. Shu bois, chigirtka ogsili nafaqat oziglanish samaradorligini oshiruvchi, balki
immunomodulyator xususiyatga ega tabiiy komponent sifatida ham e’tiborga loyiqdir.

Tadqigotning metodologik asosini ilgari chop etilgan xalgaro manbalar, xususan, FAO (2013),
Khan (2018), Makkar va hammualliflar (2014) hamda Halloran (2018)larning ilmiy ishlari tashkil etdi.
Ushbu manbalarda hasharotlardan olingan ogsil manbalarini parranda, baliq va cho‘chga ozuqasiga
go‘shishning ekologik va igtisodiy afzalliklari keng yoritilgan.

Mazkur tadqgigotda esa Ofzbekiston sharoitida tarqalgan chigirtka turlaridan tayyorlangan
unning broyler jo‘jalarga ta’siri amaliy tajriba asosida o‘rganildi (Mirzo Ulug‘bek nomidagi O‘zbekiston
milliy universiteti Biologiya va ekologiya fakulteti vivariysi).

Tajriba jarayonida 84 bosh Ross-308 naslli broyler jo‘jalar 4 ta guruhga ajratilib, 45 kun
davomida turli nisbatdagi (15% va 25%) chigirtka uni go‘shilgan parhez bilan boqildi. Har bir guruh
uchun ozuqga tarkibi bir xil bo'lib, farq faqat chigirtka unining foiz migdorida bo'ldi (Chigirtka
namunalarini dastlabki ishlovdan o‘tkazish J. Son va boshq. (2023) tomonidan tavsiya etilgan usul
asosida amalga oshirildi. Bunda namunalar dastlab 90-95 °C haroratdagi issiq suvda 1-2 daqiqa
davomida uslab turiladi, so‘ng sovuq suv bilan yuvilib, ochiq havoda quyoshda to'liq quriguncha (24-72
soat) quritildi. Quritiigan namunalar keyinchalik maydalab un holatiga keltirildi).

Barcha jo'jalar bir xil sharoitda, bargaror harorat (28-30 °C), namlik meyorida va yoritish
rejimida saglandi. Har kuni ozuga iste’moli, tana massasi va sog‘lomlik holati kuzatib borildi. Tajriba
yakunida olingan biologik namunalardan qon tahlillari olib, gematologik (leykotsitlar, eritrotsitlar,
gemoglobin, gematokrit) hamda biokimyoviy (umumiy ogsil, albumin, globulin, IgG, IgM) ko‘rsatkichlar
aniglangan (Mirzo Ulug'bek nomidagi O‘zbekiston milliy universiteti Biologiya va ekologiya fakulteti
Odam va hayvonlar fiziologiyasi kafedrasi lobarantoriyasida).

NATIJA VA MUHOKAMA

Tajriba uchun 84 ta broyler (Ros 308) jo‘jalar olindi va tahminiy tanlanish qilib ularni 6 tadan 4
guruhga ajratib olindi. Jo‘jalar bir hil sharoitda va bir hil issiglikada saglandi:

1. Guruh 6 ta jo‘jalar nazorat guruhi bo‘lib ular oddiy donlar aralashmasi (50% makka-
joxori, 20% bug‘doy, 10% guruch yormasi, 5% tariq, 7% mosh, 5% qgo’qon jo’xorisi, 1% vitamin, 1.5%
oxaktosh, 0.5% tuz) bilan 45 kun davomida boqildi va ulardagi massa va o‘sish ko‘rsatkichlari yozib
borildi.

2. Guruh 6 ta jo‘jalar chigirtka (Dociostaurus maroccanus) unining 15% miqdorida va 85%
oddiy donlar aralashmasi bilan 45 kun davomida boqildi va ulardagi massa va o'sish ko‘rsatkichlari
yozib borildi.

3. Guruh 6 ta jo‘jalar chigirka (Dociostaurus maroccanus) unining 25% miqdorida va 75%
oddiy donlar aralashmasi bilan 45 kun davomida boqildi va ulardagi massa va o‘sish ko‘rsatkichlari
yozib borildi.

4. Guruh 6 ta jo‘jalar Saksovul bukri chigirtkasi (Dericorys albidula Serville) unining 15%

migdorida va 85% oddiy donlar aralashmasi bilan 45 kun davomida boqildi va ulardagi massa va
o'sish ko‘rsatkichlari yozib borildi.
Shu tartibda tajriba uch maraotaba takrorlandi.
1-jadval
Broyler jo‘jalari gonining shaklli elementlari ko‘rsatkichlari
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WBC RBC PLT

Guruhlar (x10°) (x1072/l) (x10°) Hb (g/l) | HCT (%)
1.Nazorat (oddiy 24.3 + 210 +
don) 7 273021220 110+ 4.4 | 34 + 1,45
2.Chigirtka (DM)
un 15% va 85% f64’8 t1315£032 ?523043 *1118+5.6 | 36+ 1,67
don ’ )
3.Chigirtka (DM)
un 25% va 75% fGéG t1321£045 fg“% *1 122467 |38+1.77
don ’ )
4.Chigirtka (DA)
un 15% va 85% f5é7 t1305+£012 ?411513 1107 +42 | 344134
don ’ )

Izoh: [DM(Dociostaurus maroccanus), DA(Dericorys albidula), WBC(Leykotsit). RBC(Eritrotsit),
PLT(Trombotsit), Hb(Gemoglobin), HCT(Gematokrit).

Natijalarga ko‘ra, D. maroccanus unining 15% migdorida va 85% oddiy donlar aralashmasi bi-
lan bogilgan jo‘jalarda (2-guruh) leykotsitlar ko‘rsatkichi 26,8 (x1,4), eritrositlar — 3,15 (x£0,32), trom-
botsitlar — 250 (+12,43), gemoglobin —118 (+5,6), gematokrit ko‘rsatkichi esa 36 (+1,67)ni tshkil etdi.
D. maroccanus unining 25% migdorida va 75% oddiy donlar aralashmasi bilan bogilgan jo‘jalarda (3-
guruh) esa, ushbu ko‘rsatkichlar mos ravishda 26,6 (+1,6), 3,21 (x0,45), 264 (+ 13,25), 122 (£ 6,7), 38
(¥1,77) ga teng bo'ldi. D. albidula unining 15% miqdorida va 85% oddiy donlar aralashmasi bilan
boqilgan jo‘jalarda (4-guruh) leykotsitlar ko‘rsatkichi 25,7 (x1,3), eritrositlar — 3,05 (£0,12), trombotsitlar
— 245 (£11,13), gemoglobin — 107 (£4,2), gematokrit ko‘rsatkichi esa 34 (£1,34)ni tshkil etdi.

Tadqiqot natijalari shuni ko‘rsatadiki muqobil ogsil manbai sifatida chigirtka unini qo‘llash nafa-
gat parrandachilik mahsuldorligini oshiradi, balki go‘sht sifatini yaxshilash va ozig-ovqat xavfsizligini
ta’'minlashda ham dolzarb yo‘nalish hisoblanadi. Shu bois, mazkur tadgigotda chigirtka unining broyler
jo‘jalari o'sish ko‘rsatkichlari, mahsuldorligi, go‘sht sifati va immun tizimiga ta’siri o‘rganiladi.

Qonning shaklli elementlari hamda biokimyoviy tarkibidagi o‘zgarishlar broylerlarning umumiy
fiziologik holatini baholashda muhim mezon hisoblanadi. Eritrotsitlar sonining ko‘payishi, gemoglobin
miqgdorining ortishi, og qon hujayralarining balanslanishi hamda qonda umumiy ogsil, glyukoza,
triglitseridlar va xolesterin darajasidagi o‘zgarishlar parhezning samaradorligini ko‘rsatadi.

Chigirtka unidan foydalanish qon tarkibida ogsil almashinuvini yaxshilab, immun tizim bilan
chambarchas bog‘liq bo‘lgan metabolik jarayonlarni optimallashtirishi mumkin.

2-jadval
Broyler jo‘jalarining immun tizimi va biokimyoviy ko‘rsatkichlari
Umumiy Albumin Globulin
Guruhlar IgG (g/l) IgM (g/l) ogsil (g/l) () ()
1.Nazorat (oddiy
don) 3,7+0,37 | 1,12+0,18 | 19.81+£1,58 | 152+ 0,67 | 15,22+ 0,8
2.Chigirtka (DM) un
15% va 85% don 421+0,2 | 142+0,39 | 1859+0.43 | 16,1+0,78 | 16,72+ 0,9
3.Chigirtka (DM) un
25% va 75% don 462+0,3 | 1,56+0,34 | 23.91+069 | 16+0,89 | 18,52+0,6
4 .Chigirtka (DA) un
15% va 85% don. 4,37+0,3 | 1,35+0,39 | 2063+0.84 | 158+0,41 | 15,41 +0,7
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Natijalarga ko‘ra, nazorat guruhidagi jo‘jalarda (oddiy don bilan bogilgan) IgG miqdori 3,7 (0,37)
g/l, IgM 1,12 (0,18) g/l, umumiy ogsil — 19,81 (1,58) g/l, albumin — 15,2 (0,67) g/l, globulin esa 15,22
(0,8) g/l ni tashkil etdi. D. maroccanus unining 15% migdorida va 85% oddiy donlar aralashmasi bilan
boqilgan jo‘jalarda (2-guruh) ushbu ko‘rsatkichlar quydagicha 4,21 (0,2) g/l; 1,42 (0,39) g/l; 18,59
(0,43) g/l; 16,1 (0,78) g/l va 16,72 (0,9) g/l ni tashkil etdi. D. maroccanus unining 25% miqdorida va
75% oddiy donlar aralashmasi bilan boqilgan jo‘jalarda (3-guruh) IgG miqdori 4,62 (0,3) g/l, IgM — 1,56
(0,34) g/l, umumiy ogsil — 23,91 (0,69) g/l, albumin — 16 (0,89) g/, globulin esa 18,52 (0,6) g/l bo'ldi.
D. albidula unining 15% miqdorida va 85% oddiy donlar aralashmasi bilan bogilgan jo‘jalarda (4-guruh)
esa, bu ko‘rsatkichlar mos ravishda 4,37 (0,3) g/I; 1,35 (0,39) g/I; 20,63 (0,84) g/l; 15,8 (0,41) g/l va
15,41 (0,7) g/l ni tashkil etdi.

Olingan natijalar tahliliga ko‘ra, chigirtka uni (Dociostaurus maroccanus va Dociostaurus al-
bidula) qgo‘shilgan ozuqa bilan oziglantiriigan broyler jo‘jalarida qon zardobidagi immunoglobulinlar
(19G, IgM) hamda ogsil almashinuvi bilan bog‘liq biokimyoviy ko‘rsatkichlarda ijobiy o‘zgarishlar kuza-
tildi. Aynigsa, D. maroccanus unining 25% miqdorda qo‘shilishi natijasida IgG (4,62 g/l) va umumiy
ogsil (23,91g/l) migdorlarining sezilarli ortishi gayd etildi. Bu holat broyler jo‘jalarida immun tizim faolligi
va ogsil sintezi jarayonlarining kuchayganini ko‘rsatadi.

- " < B \‘-————-" .
PRV i
-rasm. Chigirka uni 25% va oddiy donlar 75% berilgan jo‘jalarning 1-kun, 12-kun va 20-
kundagi ko‘rsatkichlari
XULOSA

Tadqiqgot natijalari shuni ko‘rsatadiki, broyler jo‘jalari ratsioniga muqobil ogsil manbai sifatida
chigirtka unini qo‘shish ularning osish, fiziologik va immunologik ko‘rsatkichlariga ijobiy ta’sir
ko‘rsatadi. Xususan, 15% va 25% miqdorda chigirtka uni qo‘shilgan guruhlarda tana massasi or-
tish sur’atlari, yemdan foydalanish samaradorligi va umumiy fiziologik holat nazorat guruhiga nisbatan
yaxshilangan.

Immun tizimi ko‘rsatkichlari ham chigirtka unining ijobiy ta’sirini tasdigladi: IgG va IgM darajala-
rining oshishi jofjalar organizmida immun javob kuchayganini ko‘rsatadi. Umumiy ogsil, albumin va
globulin migdorining ortishi esa ogsil almashinuvining faollashuvidan dalolat beradi.

Umuman olganda, tadgiqot natijalari shuni isbotlaydiki, chigirtka (Dociostaurus maroccanus)
va saksovul bukri chigirtkasi (Dericorys albidula Serville) unidan tayyorlangan ozuqa aralashma-
lari parrandachilikda ogsil manbai sifatida samarali qo‘llanishi mumkin. Ular nafagat o‘sish va
mahsuldorlikni oshiradi, balki immun tizimini mustahkamlab, go‘sht sifatini yaxshilaydi hamda igtisodiy
jihatdan foydali yechim hisoblanadi.

1

ADABIYOTLAR RO‘YXATI
1. Van Huis, A. et al. (2013). Edible insects: Future prospects for food and feed security. FAO Forestry Paper

171.

160 2025/Ne6




ISSN 2181-1571 @ https://journal.fdu.uz FarDU. ILMIY XABARLAR

BIOLOGIYA

2. Makkar, H.P.S. et al. (2014). Insects as animal feed: Novel ingredients for use in poultry diets. Animal Feed
Science and Technology, 197: 1-33.

3. Afton Halloran, Roberto Flore, Paul Vantomme, Nanna Roos. Edible Insects in Sustainable Food Systems.
[Online] Springer International Publishing AG; 2018. Available from: https://doi.org/10.1007/978-3-319-74011-9

4. Ramos-Elorduy, J. (2008). Energy supplied by edible insects from Mexico and their nutritional and ecological im-
portance. Ecology of Food and Nutrition, 47(3): 280-297.

5. Oluokun, J.A. (2000). Upgrading the nutritive value of full-fat soybeans meal for broiler production. Tropical
Animal Production, 3(2): 89-95.

6. Khan, S.H. (2018). Recent advances in role of insects as alternative protein source in poultry nutrition. Journal of
Applied Animal Research, 46(1): 1140-1153.

7. Maxwell, M.H. & Robertson, G.W. (1998). The avian hematology: reference values and their physiological signif-
icance. Poultry Science, 77(3): 385-393.

8. Etim, N.N. et al. (2014). Haematological parameters and blood chemistry of broiler chickens fed differently pro-
cessed cassava tuber meals. International Journal of Poultry Science, 13(3): 144-149.

9. SonJ., Lee H,, Park S., Kim M., Jeong H. Processing methods and nutritional evaluation of edible insects for
feed and food applications. Frontiers in Nutrition, 2023, Vol. 10, Article ID: 10000218. DOI:10.3389/fnut.2023.10000218.

10. Al-Murrani, W.K. (1982). Immunological aspects of nutrition in poultry. World's Poultry Science Journal,
38(1): 3-14.

11.Khan, S.H., & Dambo, F. (2018). Immunomodulatory and health-promoting role of insect proteins in poultry nutri-
tion. Journal of Applied Animal Research, 46(1): 1140-1153

12. Giovanni Sogari, Cristina Mora, Davide Menozzi. Edible Insects in the Food Sector. [Online] Springer Nature
Switzerland AG; 2019. 128 p. Available from: https://doi.org/10.1007/978-3-030-22522-3

13. Anu Lahteenmaki-Uutela, Nicole Grmelova. European Law on Insects in Food and Feed. European Food and
Feed Law Review. 2016;11(1): 2-8.

14.Lenka Koufimska, Anna Adamkova. Nutritional and sensory quality of edible insects. NFS Journal [Internet].
2016;4: 22-26. DOI: 10.1016/j.nfs.2016.07.001

15.K.B. Barragan-Fonseca, D. Gémez. Review: Ecosystem service indicators in insect farming — a novel One
Health perspective. Animal The international journal of animal biosciences [Internet]. 2025;19: 101549. DOI:
10.1016/j.animal.2025.101549

16. A. van Huis, J. van ltterbeeck, H. Klunder, E. Mertens, A. Halloran, G. Muir, P. Vantomme. Edible insects: future
prospects for food and feed security. Bulletin: FAO Forestry. 2013;171: 187.

| 2025/No6 161




