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Abstract. Nowadays, nanoparticles (NPs) have a great potential application in different industries. Titanium dioxide
NPs cause the biggest eco-toxicological and eco-physiological concerns due to the increase of anthropogenic input into
the aquatic ecosystems, compared with other NPs. In this study, the impact of yeast enriched with titanium dioxide NPs
on the growth, survival, digestive enzyme activity and lipid metabolism in Artemia urmiana (AU) and Artemia
franciscana (AF) is investigated. The experiment was designed in two treatments (control and enriched yeast with
titanium dioxide NPs) and each with four replicates for both Artemia species. The investigation indicated that titanium
dioxide nanoparticles did not affect the Artemia species growth but increased AF survival significantly. However, No
significant difference was observed in AU survival. Also, the results showed that NPs decreased AU digestive enzyme
activity significantly and the reverse pattern was observed for AF. The impact of NPs on the body lipid content was
investigated in Artemia species and the results revealed that using this NPs decrease this parameter in AU but did not
affect on AF lipid body content. The results obtained in this experiment suggest that the eco-physiological effects of
titanium dioxide NPs differ in Artemia urmiana and Artemia franciscana.
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Fig. 1. The effects of titanium dioxide nanoparticles on growth rate of A. urmiana (Left) and A. franciscana (Right)

after 15 days experiment period.
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Fig. 2. The effects of titanium dioxide nanoparticles on survival percentage of A. urmiana (left) and A. franciscana

(right) after 15 days experiment period.
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Table 1.The effects of titanium dioxide nanoparticles on A. urmiana and A. franciscana digestive enzymes activity

Control TiO;
A. urmiana
Protease 6.942.0° 46.4+15.12
Pepsin 43.317.4 36.318.1
Amylase 0.005+0.02 0.0011+0.0 ®
Lipase 0.51+0.08 2 0.24+0.03"
Alkaline Phosphatase 0.055+0.02 @ 0.022+0.0 ®
A. franciscana
Protease 0.23#0.1° 168.1+15.02
Pepsin 22.1+6.0 ° 224.1+22.02
Amylase 0.0004+0.0 ® 0.0035+0.0 @
Lipase 0.009+0.0° 0.58+0.1°
Alkaline Phosphatase 0.017+0.0° 0.07+0.0

mg starch ;3.7 mmol of tyrosine released / min/ mg protein .ol cows 5 3Ws, Jb5 ulul, 515 Sl 5T 535 cdlab

mmol substrate ;uli.s - JIT mmole of substrate hydrolyzed / minute / mg protein ;L3 dydrolyzed / min /mg protein

Slaigme Ml (glols sy pa ps Caltbes (o5 b gleesls 5 Ui 3518 Mean £ SD L, esls™ released / min / mg protein at 37° C

s Lz 5380 Ol cla..n 33

Specific enzymes activity: Total protease and pepsin, mmol of tyrosine released / min/ mg protein; Amylase, mg

starch hydrolyzed / min /mg protein; Lipase, mmole of substrate hydrolyzed / minute / mg protein; Alkaline
phosphatase, mmol substrate released / min / mg protein at 37° C *Data are presented as mean + SD and means with
the same superscript letters suggest no significant differences, while different letters significant differences

(P<0.05).
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Fig. 3. The effects of titanium dioxide nanoparticles on A. urmiana and A. franciscana lipid percentage at the end

of the experiment.
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Table 2. The effects of titanium dioxide nanoparticles on A. urmiana and A. franciscana fatty acids profiles.

Control TiO2
A. urmiana
Total saturated 16.2 22.5
Total monoensaturated 14.7 39.7
C18:2n6 7.8 114
C18:3n3 10.3 145
C20:4n6 0.7 0
C20:5n3(EPA) 16.5 0
C22:6n3(DHA) 0.25 0.12
A. franciscana
Total saturated 21.8 19.4
Total monoensaturated 36.4 44
C18:2n6 9.3 11.6
C18:3n3 10.8 13.9
C20:4n6 0 0.11
C20:5n3(EPA) 47 0
C22:6n3(DHA) 14 0
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