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Table 1. Feeding indices of third instar larvae of Ephestia kuehniella fed on wheat flour enriched with vitamin C,

sorbitol and mannitol

Efficiency of Efficiency of Feeding
Related growth rate Related . conservation of
Treatment : conservation of . detterence
(mg/mg/day) consumption rate ingested food (%) digested food index (%)
(mg/mg/day) 9 " (%) "
Vitamin C 0.105+0.014 a 2.168+0.407a 7.66+0.66a 16.38+0.89a 30+1.1b
Sorbitol 0.097+£0.019a 1.90+0.17a 5.29+0.41b 13.90+0.7b 24+1.7c
Mannitol 0.112+0.01 a 1.943+0.212a 6.54+0.45a 11.8+1b 37.2£2.72a
Control 0.076+£0.01 b 1.686+0.188a 5.72+0.322 — —
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Figure 1. Effect of vitamin C, sorbitol and mannitol on trypsin activity in 3“ instar larvae of Ephestia kuehniella
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Figure 2. Effect of vitamin C, sorbitol and mannitol on chymotrypsin activity in 3 instar larvae of Ephestia

kuehniella
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Figure 3. Effect of vitamin C, sorbitol and mannitol on lipase activity in 3% instar larvae of Ephestia kuehniella
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Figure 4. Effect of vitamin C, sorbitol and mannitol on alpha—glucosidase activity in 3 instar larvae of Ephestia

kuehniella
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Figure 5. Effect of vitamin C, sorbitol and mannitol on beta-glucosidase activity in 3" instar larvae of Ephestia

kuehniella
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Table 2. Effect of vitamin C, sorbitol and mannitol on total hemocyte count of 3 instar larvae of Ephestia
kuehniella
Treatment 1h 4h 10h 24 h
Vitamin C 445+32.6a 625+48.7a 482+35.5a 466151.3a
Sorbitol 302+12.4c 395+25¢ 315+12c 257+15.5¢c
Mannitol 377+21.6b 516+51.5b 405+16b 365+24.5b
Control 252.5+15.6d 330+23d 256+22.5d 277+31.5c
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Table 3. Effect of vitamin C, sorbitol and mannitol on plasmotocyte number of 3 instar larvae of Ephestia

kuehniella
Treatment 1lh 4h 10h 24 h
Vitamin C 97+7.6a 260+27.5a 125+16.6a 124+18.7a
Sorbitol 77+6.6b 122+22.7b 81+16.5b 94+14.6b
Mannitol 91+4.5a 164+31.6ab 112+17.3ab 96+10b
Control 78+12.4ab 72.4+14.4¢ 66+6.7C 92+12.6b
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Table 4. Effect of vitamin C, sorbitol and mannitol on granulocyte number of 3" instar larvae of Ephestia

kuehniella
Treatment 1lh 4h 10h 24 h
Vitamin C 220+12.3a 352.6+9.7a 248+34.8a 264+15a
Sorhitol 124+24.2¢ 192+14c 156+31.8b 155+7.6b
Mannitol 182+14.5b 274+10b 190+27b 180+23.4b
Control 116+10c 115+17d 122+28.6¢ 13448.7c
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Abstract

It is proved that nutrients have an important role in growth, reproduction, immune and activity digestive
enzyme. If insects feed on suitable and valuable food, they will have a strong immune capacity and could be
better against foreign agents. In addition, larval feeding lead to produce of insects that they have high fecundity
potention. This is important purpose of rearing of intermediate hosts for parasitoides. So, in the present study,
some physiological properties of Ephestia kuehniella by feeding with vitamin C and sorbitol and mannitol were
determined as a dietary supplement in vitro. Condition of rearing was 25+1 °C, RH=45% and L: D=14:10 h.
Treatments were including first treat: flour (99 g) + ascorbic acid (1 g), second treat: flour (97g) +sorbitol (3 g),
third treat: flour (97 g) +mannitol (3 g) and forth treat: flour (100 g) as control. Experiments were done with
completely randomized design. Relative growth rate (RGR) showed a significant increase in all treatments
compared to control. Third instar larvae reared on nutritional diet containing vitamin C and mannitol had the
highest efficiency of conversation of ingested food (ECI) (7.66+0.66%) and highest feeding deterrent index
(FDI) (37.2+2.72%). The highest index of efficiency of conversation of digested food to biomass (ECD)
(16.38+0.9%) was found in larvae fed on diet containing vitamin C. Chymotrypsin activity significantly
increased in larvae fed on vitamin C—enriched food. Whereas, the activity of another protease, trypsin, increased
by both sugars and vitamin C treatments compared to those of control. Nutritional diets containing sorbitol and
mannitol sugars increased the activity of carbohydrase enzymes, alpha (0.74+0.07) and beta glucosidase
(0.44+0.008) pmol/min/mg protein compared to other treatments, and decreased lipase activity in larvae fed on
diet containing sorbitol (1.3+0.06) and vitamin C (0.6£0.01) umol/min/mg protein. Mannitol did not have a
positive or negative effect on lipase activity. Regarding immunology, injection of Beauveria bassiana (isolate
47) to third instar larvae resulted in a significant increase in total blood cell and immunocyte counts 4 h after
treatment. In fact, the role of vitamin C was clearer in altering blood cell counts (625+48.7) in mm?® hemolymph
compared with other treatments. The number of blood cells showed a decreasing trend over time up to 24 hours.
In general, among the treatments, vitamin C and mannitol sugar can be considered as good choices in the
Mediterranean flour moth diet. It seems that improving the quality of the larval food is effective in their
digestion, digestive enzymes, and insect physiological defense potential and the objective of rearing of Ephestia
kuehniella as an alternative host to natural enemies will be achieved more strongly.

Keywords: ascorbic acid, sorbitol and mannitol sugars, physiological properties, Mediterranean flour moth




