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Selection of Carbon, Nitrogen Source and Carrier for
Mass Production of Beauveria bassiana

Jeong Jun Kim*, Ji Hee Han and Sangyeob Lee
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ABSTRACT : For mass production of entomopathogenic fungus Beauveria bassiana 149, isolated from moth larva, by two-phase
fermentation, we performed selection of carbon and nitrogen sources for liquid culture and examined solid fermentation on
carrier, ingredient, temperature, and water content. Spore production with rice powder, corn powder, and starch from sweet
potato was higher than that of sucrose and dissolvable starch for liquid fermentation as first-phase fermentation. As a nitrogen
source, addition of peptone and yeast powder showed higher spore production than NaNO,, fish powder, and soybean powder.
The isolate produced more conidia in sawdust + wheat bran + corn powder, sawdust + wheat bran and rice shell + wheat
bran as carrier and ingredient than vermiculite as carrier. Conidia production of B. bassiana 149 in solid-phase fermentation was
twice higher at 30 than 20. Conidia yield was higher at 60% and 70% water content (26.9x10" and 38.6x10" conidia/g) than
40% and 50% (13.9x10" and 11.6x10" conidia/g), respectively.
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Beauveria bassiana 149 77 O WS <)k 274 &
29 S 918 vl 10~149F A} FEH (1x10°
conidia/mL) 2 mLS B4 0 2 A (sucrose), 27+ (rice
powder), S o (corn powder), ¥ (starch from
sweet potato), == 484 F&- (dissolvable starch)} &
2902 1% peptoneZt T A =] (100 mL)ell 7
Z3lo] 25+1°C, 150 rppm & 3Y7F 12} vjoFEIAT). 12}
Hjekele- 100 go] AAHYR] (6 BA : 4 W72 )ol TS}
25+1°C, 1247} vt & uAulA] 5 g& FASI] Hit
H 5mL 0.05% Tween 800 ¥l 133+ desle] A
F71E ol 83t EATE Asith. 24 A 1%
AP ESR (NaNO,), & (fish powder), ERF (yeast
powder), peptone, 5= T 722 (soybean powder)Z} &
Y90 F 4% sucrose’} EFH AA] vjR]ol] 19} TUSH
WHOE & AT, viFete] A} RS ARG
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H ZATE 99 22 oz AT o] A
AREE carriere 27 (rice shell), 24 (vermiculite), F45}
(sawdust)°|H, H7HE-2 = U7]8 (wheat bran), S5 &
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A e A A, 32 AL S B AR 1
il A7LEE o] 83 uj A7t Apgelut 8 AR Bt
SAASE frolefl A Yebstth(F=6.43; df=4, 10; Pr
> F=0.0079)(Fig. 1). A4 I} Aibge A= a2
2 vl R|oll A 20.9x10" conidia/g®} 17.8x10° conidia/gZ=
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Fig. 1. Influence of different carbon sources on spore pro-
duction of Beauveria bassiana 149. The B. bassiana 149 was
cultivated in liquid media containing 1% peptone as nitrogen
source and 4% of different carbon sources for 3 days and in
solid media containing 6 rice shell : 4 wheat bran (v/v or w/
w) for 12 days. Means (£SE) followed by different letters are
significantly different (p<0.05, LSD Test).
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Fig. 2. Influence of different nitrogen sources on spore pro-
duction of Beauveria bassiana 149. The B. bassiana 149 was
cultivated in liquid media containing 4% sucrose as carbon
source and 1% of different nitrogen sources for 3 days and in
solid media containing 6 rice shell : 4 wheat bran (v/v or w/
w) for 12 days. Means (£SE) followed by different letters are
significantly different (p<0.05, LSD Test).

7FE =3k, o3 (11.5x10" conidia/g), T &2 (10.5x
10° conidia/g) 18] HAHJEF (4.3x10° conidia/g) =°]
ATH(F=19.86; df=4, 10; Pr > F=0.0001)(Fig. 2).
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A g A7k A RS FAe A, A NS F
T 78 +85 T B2 &8 ull Aol A 19.7x10° conidia/g
2 7P =skor, FRh+Rre A+ viAolA
15.2x10" conidia/g®} 16.3x10" conidia/g®]1 3t} ZA-E- 7]
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Fig. 3. Influencet of temperature and water content on conidia
production of Beauveria bassiana 149. The B. bassiana 149
was cultivated in liquid media including 4% rice powder +
1% soybean powder for 3 days and in solid media containing
6 rice shell : 4 wheat bran (v/v or w/w) for 10 days at differ-
ent combination of 20°C, 25°C and 30°C and 40%, 50%, 60%
and 70% water content. Means (+SE) followed by different
letters at the same temperature are significantly different
(p<0.05, LSD Test).

A WY EEE AR A, A RS 30°C vl
o] Al 26~41x10" conidia/g®. 20°C2] 12~20x10" conidia/g
o} o] A =2 ATS BT 30°Cet 25°C HiA]
FA} IS Fheol YIS Bol e AoE A
o} 149 T50] IR} LIRS 25°C, TEEHEF 60%2F 70%
of A BIYA] 26.9x10° conidia/g®} 38.6x10° conidia/g=
40%2} 50%2] 13.9x10" conidia/g®} 11.6x10° conidia/gk.
o} 433] E=TH(F=24.15; df=3, 8; Pr> F=0.0002)(Fig.
3). 30°CollA 5= vk Al A} Ak 20°CS} 25°Co}
2] el wet Apol7t YISl (F=3.56; df=3, 8; Pr
> F=0.0669).

Table 1. Conidia production of Beauveria bassiana 149 with different carriers and ingredients for solid-phase fermentation

Number of conidia (x10° conidia/g dry wt., mean=SE)

Ingredient Carrier
Rice Rice shell Vermiculite Sawdust
- 42403 d - - -
Wheat bran - 16.3+2.2 ab 7.1+0.6 d 15.240.5 ab
Corn powder - ND 6.140.3 d 12.3+2.1 be
Wheat bran + corn powder - 14.7£09 b 8.310.1 cd 19.8£3.7 a

‘Means (£SE) followed by different letters are significantly different (p<0.05, LSD Test).
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