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Abstract

This study aimed to evaluate the effect of adding soymilk-based kefir starter culture containing the

cellulolytic Lactobacillus sp. FF02041 to a commercial cricket feed on the growth and nutritional value of two

spot crickets (Gryllus bimaculatus). The 30-day fermented kefir starter culture was mixed with the commercial

cricket feed at the ratios of 1, 2, and 3 percent and fed to the crickets for 45 days. The growth, nutritional value,

and gut microbial content of the crickets were then measured. The results revealed that the experimental group

receiving the feed supplemented with 3 percent of kefir had the highest growth rate, fresh weight, dry weight,

feed conversion ratio, body length, and survival rate. This group also had significantly higher protein, fat, and fiber

contents than the control group. Mineral analysis demonstrated that phosphorus, potassium, and sodium

contents varied according to the ratio of kefir added to the feed. The results suggested that supplementation of

soymilk-based kefir starter culture containing cellulolytic Lactobacillus sp. FF02041 in the cricket feed at a rate of

3 percent was the most appropriate level to increase the productivity and nutritional value of the crickets.

Keywords: Kefir, Two spot crickets, Growth, Nutrition value
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Table 1 Physicochemical and microbiological characteristics of 30-day fermented kefir starter culture

Characteristics

Result

Total count (CFU/mL)
Lactic acid bacteria (CFU/mL)
Yeast and mold (CFU/mL)

59.57x10%+0.33
54.93x10%+0.33
48.30x10%+3.33

Cellulolytic bacteria (CFU/mL) 14.00x10%+0.33
pH 4.47+0.01
Protein (Percent) 20.01+1.42
Lipid (Percent) 20.44+1.51

Texture

Yellowish-white powder, good odor and viscous substance
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Figure 1 Body size of crickets after being fed with different feeds for 45 days

A = chicken feed without kefir (Control), B = chicken feed with 1% kefir,
C = chicken feed with 2% kefir and D = chicken feed with 3% kefir

Table 2 Weight, body length, feed conversion ratio (FCR), and survival rate of crickets after being fed with different
feeds for 45 days

Fresh weight Dry weight Body length Survival rate
Treatment FCR
(9) (9) (cm) (%)
Control 80.00+3.00% 31.67+2.08° 3.69+0.93° 5.26+0.59¢ 52.40+2.23%
1% Kefir 84.00+4.00% 39.33+4.81° 3.75+1.04° 5.42+0.42¢ 55.79+1.33%
2% Kefir 91.67+1.535 42.33+0.58" 4.15+5.72° 4.69+0.09° 57.52+3.33°
3% Kefir 98.67+7.64¢ 45.00+1.73¢ 4.18+4.36° 4.43+0.16° 69.13+0.62¢

Means with different superscripts within a column are significantly different (p<0.05).
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Table 3 Average daily gain (ADG) of crickets after being fed with different feeds for 15,

30 and 45 days

ADG (g/day)

Treatment

15 days 30 days 45 days
Control 0.21+0.01° 1.96+0.10° 2.38+0.10°
1% Kefir 0.20+0.01° 1.80+0.07° 2.42+0.04
2% Kefir 0.23+0.01° 1.84+0.08% 2.44+0.10%
3% Kefir 0.23+0.01° 1.84+0.04%° 2.58+0.04°

Means with different superscripts within a column are significantly different (p<0.05).
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Table 4 Gut microbial counts of crickets after being fed with different feeds for 45 days

Treatment Total count Yeast and mold Lactic acid bacteria Cellulolytic bacteria
(CFU/9) (CFU/9) (CFU/9) (CFU/9)
Control 2.89x10°+0.60° 2.20x10°+0.13¢ 2.08x10°+0.56° 2.00x10%+0.43°
1% Kefir 2.69x10°+0.43° 2.19x10°+0.07¢ 2.37x10°+0.38° 2.20x10%+a0.25°
2% Kefir 4.04x10°+0.26" 1.59x10°+0.12° 3.05x10°+0.74° 2.33x10%£0.55P
3% Kefir 4.85x10°+0.61° 1.36x10°+0.10° 4.17x10°+0.13¢ 3.13x10%+0.30P

Means with different superscripts within a column are significantly different (p<0.05).
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Table 5 Nutritional analysis of crickets after being fed with different feeds for 45 days

Protein Lipid Fiber Total energy Ash
Treatment

(g/100¢) (g/100¢9) (g/100g) (kcal/100g) (g/100¢)
Control 62.96+0.632 16.93£0.79° 8.611+0.092 436.48+0.292 4.47+0.79°
1% Kefir 63.90+0.12% 17.59+1.63° 9.64+0.13° 437.904+0.372 4.90+0.282
2% Kefir 64.61+0.09% 17.9240.11° 9.92+0.36° 443.9940.042 4.25+0.742
3% Kefir 64.72+0.11° 18.48+0.06° 11.9440.08° 439.4240.472 4.49+0.20°

Means with different superscripts within a column are significantly different (p<0.05).

Table 6 Zinc, magnesium, and calcium contents of crickets after being fed with different feeds for 45 days

Treatment Zinc (mg/kg) Magnesium (mg/kg) Calcium (mg/kg)
Control 321.11+0.10° 2462.82+3.06 4813.19+7.13
1% Kefir 387.02+2.944 2784.17+3.86¢ 5393.47+6.68°
2% Kefir 376.95+4.78¢ 2543.62+10.27° 5424.70+4.034
3% Kefir 352.40+4.03° 2661.44+8.50° 4917.66+7.31°

Means with different superscripts within a column are significantly different (p<0.05).

118



NITIMEIansuarmalulad unInetduauasvenll TN 28 atduil 1 feunnIIAN-wwIeY 2569

Table 7 Phosphorus, sodium, and potassium contents of crickets after being fed with different feeds for 45 days

Treatment Phosphorus (mg/kg) Sodium (mg/kg) Potassium (mg/kg)
Control 31387.23+10.40¢ 3425.65+75.469 23602.79+5.449
1% Kefir 25333.64+1.73¢ 1695.81+12.90¢ 19572.02+12.90¢
2% Kefir 22548.21+43.38° 1391.18+3.40° 18461.89+1-.87°
3% Kefir 22790.59+18.73P 518.91+3.30° 17843.63+70.672

Means with different superscripts within a column are significantly different (p<0.05).
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