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Table 1. Nutritional indices of fourth instar larvae of Ephestia kuehniella after treatment with Casein and
Zein proteins

Treatment  RCR*(mg/mg/day) RGR(mg/mg/day) ECI(%) ECD(%) AD(%)
Casein 5.9+0.2a 11.2+0.2a 0.9+0.2a 9.6+0.02a 98.7+0.01a
Zein 3.5+0.1b 7.940.1b 0.9+0.1a 3.1+0.1b 98.8+0.06a
Control 1.05+0.01c 5.94+0.2b 0.8+0.1a 0.7+0.2¢c 98.2+0.04a

Data with similar letters in each row are not significantly different (p<0.05); * RCR; Relative
consumption Rate; RGR —relative growth rate; ECI- efficiency of conversion of ingested food; ECD —
efficiency of conversion of digested food; AD — approximate digestibility
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Figure 1. The effect of Casein and Zein proteins on Ephestia kuehniella lipase activity
Different letters show statistical differences among means (Tukey test, p<0.05)
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Figure 2. The effect of Casein and Zein proteins on Ephestia kuehniella tripsine activity
Different letters show statistical differences among means (Tukey test, p<0.05)
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Figure 3. The effect of Casein and Zein proteins on Ephestia kuehniella elastase activity
Different letters show statistical differences among means (Tukey test, p<0.05)
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Figure 4. The effect of Casein and Zein proteins on Ephestia kuehniella carboxy peptidase activity
Different letters show statistical differences among means (Tukey test, p<0.05)
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Figure 5. The effect of Casein and Zein proteins on Ephestia kuehniella amino peptidase activity
Different letters show statistical differences among means (Tukey test, p<0.05)
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Table 2. The effect of Casein and Zein proteins on total hemocytes count (THC)

Treatment 6 12 24 48
Control Intact 165+7.07b 150+7.07b 240+4.08b 155+4.08a
Casein Intact 345+7.07a 275+24.83a 555+12.24a 245+22.73a

Zein Intact 95+17.79c 80+17.79b 200+16.32c 70+14.71c
Control Tween 260+14.71b 240+25.49b 425+24.83ab 260+24.83b
Casein Tween 610+26.7a 435+28.28a 520+42.62a 405+18.70a

Zein Tween 145+4.08¢ 125+4.08b 265+18.70b 135+7.07c
Control Fungi 470+17.79b 325+24.83b 535+17.79b 380+32.65ab
Casein Fungi 855+32.4a 610+26.77a 1110+32.40a 505+29.43a

Zein Fungi 290+14.71c 230+10.80b 335+14.71c 260+10.80b

Means followed by the same letter do not differ significantly (Tukey's test, P<0.05).
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Table 3. The effect of Casein and Zein proteins on granulocyte number

Treatment 6 12 24 48
Control Intact 95+4.08b 105+7.07a 185+28.57b 60+18.70b
Casein Intact 195+12.24a 155+31.88a 335+17.79a 170+16.32a

Zein Intact 50+14.71b 55+10.80a 130+22.73b 40+14.71b
Control Tween 150+12.24b 135+18.70b 250+21.60b 150+30.82a
Casein Tween 360+25.49a 255+25.49a 380+29.43a 245+14.71a

Zein Tween 55+8.16¢ 120+21.21b 175+17.79b 125+17.79a
Control Fungi 235+10.80b 205+4.08b 335+24.83b 195+18.70b
Casein Fungi 500+40.82a 445+60.96a 655+72.57a 325+18.70a

Zein Fungi 140+10.80b 135+14.14b 180+18.70b 165+18.70b

Means followed by the same letter do not differ significantly (Tukey's test, P<0.05).
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Table 4. The effect of Casein and Zein proteins on plasmatocyte number

Treatment 6 12 24 48
Control Intact 70+4.08b 50+4.08b 125+26.77b 155+14.71ab
Casein Intact 150+7.07a 120+7.07a 140+8.16a 275+21.21a

Zein Intact 45+7.07b 40+8.16b 60+7.07b 135+37.41b
Control Tween 110+16.32b 105+14.14b 130+17.79a 275+90.92a
Casein Tween 250+4.08a 165+7.07a 220+14.71a 285+60.96

Zein Tween 90+12.24b 40+8.16¢ 75+7.07a 140+10.80a
Control Fungi 225+18.70b 120+7.07b 200+21.60b 340+35.59b
Casein Fungi 355+10.80a 180+7.07a 455+44.90a 785+45.46a

Zein Fungi 150+7.07c 95+10.80b 155+10.80b 170+32.65b

Means followed by the same letter do not differ significantly (Tukey's test, P<0.05).
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Abstract

The eggs and larvae of the Mediterranean flour moth, Ephestia kuehniella (Zell.), are widely used to
rear parasitoids and predators for biological control programs. In this study, nutritional responses and
digestive enzymes activities of the fourth instar larvae, as well as some immunological parameters of E.
kuehniella, were studied on the diet containing casein and zein proteins under laboratory conditions. The
fourth larval instar reared on diet containing casein had the highest relative rate of consumption (5.9 + 0.2)
and relative growth rate (11.3 £ 0.3). The highest and the lowest activity of lipase, tripcine, elastase,
carboxypeptidase and aminopeptidase in larvae fed were on casein and zein proteins. In the
immunological study, injection of tween and Beauveria bassiana (Balsamo) Vuillemin in larvae treated by
casein protein significantly increased the total number of hemocyte and the number of granulocytes and
plasmatocytes. This study indicated that the nature of the protein in the diet effects on physiological
mechanisms of feeding and affect the immune response.
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