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Foods Produced Using Nanotechnology Methods and Their Halal Evaluation
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Abstract

In the global food industry, the demand for halal-certified products is rapidly increasing, driven by religious
sensitivities as well as the search for healthy and ethical food. In Islamic law, food consumption must not only
avoid prohibitions (haram) but also meet the highest standards of safety, quality, and hygiene according to the
"Halalan-Tayyiban" (halal and pure) principle. In this context, nanotechnology offers revolutionary advantages in
enhancing the nutritional value of foods, nano-encapsulation of bioactive components, and active/smart packaging
systems. However, the potential cytotoxicity risks of nanomaterials and the origin of stabilizers used in production
(such as pork-derived proteins) create serious ethical dilemmas and health concerns regarding the "tayyib"
(pure/pure) element in halal assessment. Furthermore, sensor-based technologies and molecular detection methods
play a critical role in the post-production inspection of food, food supplements, and packaging produced using
nanotechnology methods. Olfactometric devices such as "e-nose" (electronic nose) can rapidly distinguish the
characteristic volatile organic compounds of haram ingredients like lard. Furthermore, gold nanoparticle-based
biosensors and nano-bioprops can detect even fragmented DNA sequences in processed foods with high
sensitivity. While alternative sources are gaining importance in determining the halal status of animal-derived
intermediates such as gelatin, advanced techniques such as nano UPLC-MS/MS can detect "marker peptides,"
enabling 100% accuracy in distinguishing between pork and beef. In conclusion, nanotechnology enhances
efficiency in halal food production, while tools such as e-noses and nanobiosensors ensure the prevention of food
fraud and monitoring compliance with religious requirements. This study aims to evaluate the halal suitability of
raw materials used in the production of food, food supplements, and packaging materials, as well as those produced
using nanotechnological methods, and to assess molecular detection methods.
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Nanoteknolojik Yontemlerle Uretilen Gidalar ve Helal Uygunluk Acisindan Degerlendirilmesi

Ozet

Kiiresel gida endiistrisinde helal sertifikali iiriinlere olan talep, dini hassasiyetlerin yan sira saglikli ve etik
gida arayigtyla hizla artmaktadir. Islam Hukuku’nda gida tiiketimi, sadece yasaklardan (haram) kaginmay1 degil,
aymt zamanda "Halalan-Tayyiban" (helal ve temiz) prensibi geregi en yiiksek giivenlik, kalite ve hijyen
standartlarini da karsilamalidir. Bu baglamda nanoteknoloji, gidalarin besin degerini artirma, biyoaktif bilesenlerin
nano-enkapsiilasyonu ve aktif/akilli paketleme sistemleri ile devrim niteliginde avantajlar sunmaktadir. Ancak
nanomalzemelerin potansiyel sitotoksisite riskleri ve iiretimde kullanilan stabilizatorlerin (domuz kaynakli
proteinler gibi) mensei, helallik degerlendirmesinde "tayyib" unsuru agisindan ciddi etik ikilemler ve saglik
endiseleri yaratmaktadir. Ayrica nanoteknolojik yontemlerle tiretilen gida, gida takviyeleri ve ambalajlarin iiretim
sonrasi denetiminde ise sensorlii teknolojiler ve molekiiler tespit yontemleri kritik rol oynamaktadir. "E-nose™
(elektronik burun) gibi olfaktometrik cihazlar, domuz yagi gibi haram bilesenlerin karakteristik ugucu organik
bilesenlerini hizla ayirt edebilmektedir. Ayrica, altin nanopartikiil tabanli biyosensorler ve nano-biyoproplar,
islenmis gidalarda par¢alanmig DNA dizilerini bile yiiksek hassasiyetle saptayabilmektedir. Jelatin gibi hayvansal
kaynakli ara bilesenlerin helalliginin saptanmasinda, alternatif kaynaklar 6nem kazanirken; nano UPLC-MS/MS
gibi ileri tekniklerle "marker peptid" tespiti yapilarak domuz ve sigir ayrimi %100 dogrulukla
gerceklestirilebilmektedir. Sonu¢ olarak nanoteknoloji, helal gida iiretiminde verimliligi artirirken; e-nose ve
nanobiyosensdrler gibi araclar, gida sahteciliginin 6nlenmesinde ve dini gerekliliklerin denetiminde bir giivence
saglamaktadir. Bu calismada, nanoteknolojik yontemlerle iiretilen gidalar, gida takviyeleri, ambalaj maddeleri
iiretiminde kullanilan hammaddelerin helal agidan uygunlugu ve molekiiler tespit yontemlerinin degerlendirilmesi
amaglanmustir.
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