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Optimization of Liquid Fermentation Conditions of Antrodia cinnamomea
Producing Triterpenoid by Uniform Design”
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Abstract Antrodia cinnamomea contains many valuable compounds, especially triterpenoids. The submerged culture
conditions of Antrodia cinnamomea producing triterpenoids were optimized by one-factor-at-a-time and uniform design (UD)
methods taking biomass into account. First, the one-factor-at-a-time method was adopted to investigate the effects of initial
pH and variables of medium components (i.e., carbon, nitrogen and mineral sources) on triterpenoid production and mycelia
growth in detail. Corn starch not only improved mycelia growth but also enhanced triterpenoid production, and was identified
to be the most suitable carbon. Wheat bran was the favorable nitrogen sources to triterpenoid production (5.5%), however, it
was not good for biomass. MgSO, was contributed to triterpenoid production, without significant effects on mycelia growth.
Subsequently, the concentrations of corn starch, wheat bran, MgSO,, initial pH and culture time were optimized using the UD
method. The optimal conditions for mycelia yield were determined as 4.7% corn starch, 4.7% wheat bran, 0.05% MgSO,, pH 3.0
and 7 days of cultivation, and the optimal conditions for triterpenoid production was 2% corn starch, 2% wheat bran, 0.185%
MgSO,, pH 3.0 and 16 days of cultivation, being different from the former. Subsequent experiment confirmed the validity of
the models. This optimized strategy in shake-flask culture led to a mycelia yield (Dry cell weight, DCW) of 15.58(+0.37) g L™
and triterpenoid percentage (POT) of 6.04(+0.03)%, respectively. The percentage of triterpenoids was considerably 90% higher
than that obtained in the preliminary studies (3.18%). The statistical methods used in the present study are useful strategies for
optimizing culture conditions of liquid fermentation. Fig 5, Tab 3, Ref 34

Keywords Antrodia cinnamomea; crude triterpenoids; biomass; uniform design (UD); liquid fermentation; culture condition;
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Fig. 2 Effect of initial pH on mycelium and triterpenoid production of A4.
cinnamomea
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Table 1 Experimental factors and levels for uniform design

¥ K 2 Factor 1 3 3 7 ;JHZ Leve16 - 2 9 10
EKJER) Corn starch (CS, p/g L) 20.00 23.00 26.00 29.00 32.00 35.00 38.00 41.00 44.00 47.00
%k Wheat bran (WB, p/g L) 20.00 23.00 26.00 29.00 32.00 35.00 38.00 41.00 44.00 47.00
MgSO, (p/g L) 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85
YlafipH Initial pH 3.00 3.30 3.60 3.90 4.20 4.50 4.80 5.10 5.40 5.70
R 7RI E] Culture time (¢ /d) 7 8 9 10 11 12 13 14 15 16
2 U10 (109 KW A RRER
Table 2 Experimental design and results of the U10 (10°) uniform design
g PRI M KF  Factor and level RIELEHE  Result
ExperimentNo  KUEMI CS kI WB MgSO, lhpH HE Rt I BAWTEDCW  =mas AR
(p/g L) (p/g L) (p/g L) Initial pH Culture time (#/d) (p/g L) POT (P/%)
1 1(20.00) 2 (23.00) 3(0.80) 54.20) 7 (13) 5.89+0.51 4.41+£0.23
2 2 (23.00) 4 (29.00) 6 (1.25) 10 (5.70) 3(9) 6.18 +0.50 2.95+0.84
3 3(26.00) 6 (35.00) 9 (1.70) 4(3.90) 10 (16) 7.09 + 0.39 523+0.12
4 4(29.00) 8 (41.00) 1 (0.50) 9 (5.40) 6 (12) 8.58 £ 0.18 3.16+0.24
5 5 (32.00) 10 (47.00) 4 (0.95) 3 (3.60) 2(8) 10.46 = 0.74 2.43 +0.46
6 6 (35.00) 1 (20.00) 7 (1.40) 8 (5.10) 9 (15) 9.16 % 0.80 3.98+0.74
7 7 (38.00) 3(26.00) 10 (1.85) 2 (3.30) 5(11) 10.82 + 0.44 3.13 +0.46
8 8 (41.00) 5 (32 00) 2 (0.65) 7 (4.80) 1(7) 10.63 + 0.77 1.61 £0.53
9 9 (44.00) 7 (38.00) 5(1.10) 1 (3.00) 8 (14) 13.84 = 0.65 3.53+1.13
10 10 (47.00) 9 (44.00) 8 (1.55) 6 (4.80) 4 (10) 12.64 % 0.65 1.82 +0.19
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Table 3 The results under the optimal conditions

W T E A& =il B B R AR A
ISR Optimal condition for dry cell weight Optimal condition for POT
Proof test WLATHE DCW = ES & & POT WZAATH DCW = ES & & POT
(p/g LY (L/%) (p/g LY (L/%)

#5—t The first test 16.02 1.20 5.50 6.07
4~ The second test 15.12 1.53 5.24 5.99
#=Ht The third test 15.60 2.23 5.44 6.03
) Mean 15.58 £ 0.37 1.65+0.43 5.39+0.11 6.03 +0.03
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