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Abstract

Mycotoxins are among the most hazardous biological contaminants threatening food safety
and animal production. This study aims to assess the transfer of aflatoxin B1 from feed to
cow's milk and dairy products in western Libya. The study employed a systematic review of
previous field studies. Results indicated that feed contamination ranged from 10% to 55%,
while the aflatoxin M1 contamination rate in raw milk in western Libya reached 71.4%.
Several samples exceeded the European Union permissible limits. The carry-over rate ranged
from 1% to 6%. The findings indicate the necessity of implementing a comprehensive
monitoring program for feed and dairy products to improve food safety in the region.
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Figure (1): Schematic pathway of aflatoxin B1 to M1 transfer through the dairy
production chain
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Figure (2): Distribution of mycotoxins in livestock feed and severity of health effects
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Table (1): Factors affecting aflatoxin carry-over rate from feed to cow milk
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Figure (3): Effect of milk yield on aflatoxin carry-over rate
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Table (3): Review of field studies on AFB1 contamination in livestock feed

dadaiallfald) Glial) 2 Golil) A % <5 AFBI
(Ma/kg)
El-Maraghy | )elauli( L 25 80% (<byhd) 5-100 1996
et al. 20% (oS sNal)
Penagos— Obsh — 87% >5 (7% 2023
Tabares et all Helaw)
al.
Bervis et al. Baaaia (shalia — 55% 0.61 2021
(dawssie)
Jonathan et Lo i — — 1.2-1.7% 2024
al.
Malissiova et DA A 123 auy 40% (e s5a) e 2024
al.

M1 oS 56YL AN Culs &85 4.2
dabaid) 8] s &l J s 13 dage 25 (Elgerbi et al., 2004) o5 AT s woall 4y & ekl
gl G al) e die 205 Alal Culall e die 49 men ol (Upde (el - Aaal) Ll e Ay 3
Usle ilS (%71.4) culs due 49 Jual e 35 ¢ il Ciaia gl Adhial) & s Gl gias 20 (e 8 ke
Jual o 15 @ pedal 288 cpuall daills W [8] Jafal e 533013 50.03 oo z5) o < 38 5 M1 0o 538V
EEERAIR A ele e 55 0.52 50.11 om 7558 &3S i M1 oS 563G G5k (%75.0) Zae 20
il ldes 8l il Lo sa 5 plAd) ulalls & e ) laie (& JAT S M G 560 585 0
[8] (ol S ) a8

1698



AFM1 Contamination Rates in Western Libya
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Figure (4): AFM1 contamination rates in raw cow milk and cheese in western Libya

2 i) 5 A al) At ulaall 4.3

AaiV) aah € IS el (8 M (S 53380 Lo - samsall 3 gaall i gl 5 400 5al) dpapdail) el Calias
(UValse 516 50) el s 508 0.05 o8 (oaal 13a 20s Cun (LA 138 8 Al s haliall ST (e 2555
Il iwall A 5 saadiall G ) saas (JEall 8 [16] Ulos il g alall calall 6 M1 Gans 5330
il Wl [17] (ba) 2 55 500) Yal se 580 0.5 028 il 1aa (Codex Alimentarius) 4= )

Vel e 5 )S0e 0.025 2ic Al pa ST s g5 Y1 ATV 2andd caa ) ke Claiia g JUila3U

International Maximum Limits for AFM1 in Milk
cadall 8 M1 oS oiMaMl 5gumall adgall 3gandl

1.0
“« Ubya Study Range {0.03-3.13 ngimi)

0g
2
o
=
w 0.6
E
-
E
g 04
%
=
z

02

0.05 pg/L
00 = ’
Eurepean Union USA / CODEX Libya {proposed)
(reaasd! ala¥l) (aauall WY} (g saall L)

ulall 8 M1 (S 53 (5 gaail) A gall 3 gaall 58 1(5) JS
Figure (5): Comparison of international maximum limits for AFM1 in milk

1699



Glaa il 5 cilaliiiay) |5
Loyl clalinny) 5.1

Lol e Al Al 8 LIY) Clatine s AN s ) GBle ) o A pladl) o gand) JEEY JelSiall ayiil) gl
U e B e MY Al ol CBle Y1 &gl o ) o5 oY 5l Aage Apansh ) il Bae (e G yasal - Arg)
O B S A 8 il IO datie iy phad 3 g s Alanall Gl ) @ yelal G dld 8 4G g g Adis
o M1 S YL HLall Cdall &5l Jama 3l (Bl L 7 sansall 3 0all Blal 5 slai <l 3 55 ae e Y)
Oy < sbad (A Adlie A AIG ) i o ad e Jane 55 <% 714 uie (p yeal - dag) ddkie
Jare il dal ) Jale daas ) daladl 2S5 L cdalsan (5 5Y) 231 U8 (e Lgr 7 sansall 3 gaal) clipal)
Y Ale JEY) 8 %6 ) deay o oS Sus YD Aaliily s 5 IS8 JEY)

Glagll 5.2

Adlial il sieal) e ) Gl il aafl daliiual il e 2Ly

(st O el - Aagl) L (e A padl Akl 6 422 Y1 Al Gpeal da il Cilpea i) 1(4) Jsanll
Table (4): Proposed recommendations for improving food safety in western Libya

Glabudl | daaly Lghy &l ek | e LB A/ de)) 8 4lle
Lot zsawsddl  2g2all 1Y)

OSSO ML s &
DYl

Lahall | s Adhe melin dam LasSall pandll Cyida e
ERENNPRE, S TR
gbal) goen

ool | eV (a8 Cagyla (s eV il ay e lall adle
Ll 3 oSt Jralaally
phall da)

Begll | s DY) ol g gal Al del)30 @by Aasssia

phdll asendl i
5.\.._:;!\ @\J‘g\ L'_:LA‘)LAA‘S

Ll | apedl pasdll clag (A5 O ailany iyl Ao gie
(ELISA) e Sl cassll
CpeSEy) M1

Gl | Afas ddlue Sl sl Gaall Sy Glaaladl Aan s
A sl il decssas
By

1700



gl

[1] World Health Organization. (2023, October 2). Mycotoxins. World Health Organization.
https://www.who.int/news-room/fact-sheets/detail/mycotoxins

[2] Malissiova, E., Tsinopoulou, G., Gerovasileiou, E. S., Meleti, E., et al. (2024). A 20-year data
review on the occurrence of aflatoxin M1 in milk and dairy products in Mediterranean countries-
Current situation and exposure risks. Dairy, 5(3), 491-514. https://doi.org/10.3390/dairy5030038

[3] International Agency for Research on Cancer. (2012). Aflatoxins. In Chemical agents and related
occupations (IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Vol. 100F).
International Agency for Research on Cancer.

[4] Zentai, A., Jozwiak, A., Siith, M., & Farkas, Z. (2023). Carry-over of aflatoxin Bl from feed to
cow milk—A review. Toxins, 15(3), 195. https://doi.org/10.3390/toxins15030195

Aae 0 aaY Ay s ANl W) e 4y jhdll o seudl 3 jlall @l 81 (2023) .1 ¢ cailall [5]
Al de) )3 50 s ol sl Ll (& G Gl sasll 2 WY1 e ggsaall 8l (2023) Al Al 30 5 55 [6]

[7] Rahmani, J., Alipour, S., Miri, A., Fakhri, Y., Riahi, S.-M., Keramati, H., Moradi, M., Amanidaz,
N., Hosseini Pouya, R., Bahmani, Z., & Mousavi Khaneghah, A. (2018). The prevalence of aflatoxin
M1 in milk of Middle East region: A systematic review, meta-analysis and probabilistic health risk
assessment. Food and Chemical Toxicology, 118, 653—666. https://doi.org/10.1016/j.£ct.2018.06.016

[8] Elgerbi, A. M., Aidoo, K. E., Candlish, A. A. G., & Tester, R. F. (2004). Occurrence of aflatoxin
M1 in randomly selected North African milk and cheese samples. Food Additives & Contaminants,
21(6), 592-597. https://doi.org/10.1080/02652030410001687690

[9] El-Maraghy, S. S. M. (1996). Fungal flora and aflatoxin contamination of feedstuff samples in
Beida Governorate, Libya. Folia Microbiologica, 41(1), 53-60.

Al )l aslall s Apdlall ibled A 4y kil & sl aaie 58 (2025) ALy T eoaslassi [10]

[11] Kemboi, D. C., Antonissen, G., Ochieng, P. E., Croubels, S., et al. (2020). A review of the impact
of mycotoxins on dairy cattle health: Challenges for food safety and dairy production in sub-Saharan
Africa. Toxins, 12(4), 222. https://doi.org/10.3390/toxins12040222

[12] European Commission. (2006). Commission Regulation (EC) No 1881/2006 of 19 December
2006 setting maximum levels for certain contaminants in foodstuffs. Official Journal of the European
Union.

[13] Codex Alimentarius Commission. (1995). General standard for contaminants and toxins in food
and feed (CXS 193-1995). Food and Agriculture Organization of the United Nations & World Health
Organization.

[14] Penagos-Tabares, F., Mahmood, M., Khan, M. Z. U., Talha, H. M. A., Sajid, M., Rafique, K.,
Naveed, S., Faas, J., Artavia, J. 1., Sulyok, M., Miiller, A., Krska, R., & Zebeli, Q. (2023). Co-
occurrence of mycotoxins and other fungal metabolites in total mixed rations of cows from dairy
farms in Punjab, Pakistan. Mycotoxin Research, 39(4), 421-436. https://doi.org/10.1007/s12550-023-
00502-5

Fongia faal e rcudall ) GLIYI Glel e S g1 QW) (2024) s AT .0 .8 (i [15]

1701


https://www.who.int/news-room/fact-sheets/detail/mycotoxins
https://doi.org/10.3390/dairy5030038
https://doi.org/10.3390/toxins15030195
https://doi.org/10.1016/j.fct.2018.06.016
https://doi.org/10.1080/02652030410001687690
https://doi.org/10.3390/toxins12040222
https://doi.org/10.1007/s12550-023-00502-5
https://doi.org/10.1007/s12550-023-00502-5

