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Effects of the method of acid hydrolysis combining with biotransformation
on tigogenin production efficiency in sisal
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Abstract: Using the residue from decorticated sisal as a material, the bacterial strains with degradation capabilities were
identified, and the fermentation conditions of the strains were optimized to establish a procedure of an acid hydrolysis
combined with microbial fermentation method to improve the extraction rate of tigogenin. The results showed that 14
strains were isolated from sisal residue, among which Aspergillus niger, Trichoderma harzianum, and Trichoderma reesei
had a higher biotransformation ability for tigogenin. Single-factor experiments on the fermentation conditions of the
above three strains found that the tigogenin extraction rates reached 42.56, 61.70, and 73.53 mg/g, respectively when the
fermentation time was 3 days, the initial pH was 6, the fermentation temperature was 30 <C and with 0.1% Tween-80
addition. With addition of Fe?* 1.0 mmol/L, the tigogenin extraction rates of Aspergillus niger and Trichoderma reesei
reached 55.14 and 89.45 mg/g, respectively. And, with the addition of 0.5 mmol/L Fe?*, the tigogenin extraction rate of
Trichoderma harzianum reached 78.64 mg/g. Separate acid hydrolysis experiments showed that the extraction rate of
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tigogenin reached 92.249 mg/g with the condition of 4.5 mol/L hrdrohlorie acid and 60 minutes. Using 1.5 mol/L
hydrochloric acid combined with the fermentation of Aspergillus niger, Trichoderma harzianum, and Trichoderma reesei,
the extraction rates of tigogenin of the three strains were 78.70, 95.40, and 107.3 mg/g, respectively. In summary, the acid

hydrolysis combined with microbial fermentation method for extracting tigogenin reduced the acid consumption by 2/3.

and increases the extraction rate of tigogenin.

Keywords: sisal; tigogenin; biotransformation; acid hydrolysis; Trichoderma reesei
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Fig.1 The production of tigogenin by three strains under different fermentation times, initial pH, temperature, and Tween-80
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Table 1 Bio-conversion efficiency of tigogenin bydifferent

isolates
s — —
1 Candida alcoholic(:& k) 10.62
2 Pichia deserticola(te i £]) 7.13
3 Aspergillus niger (2 i1 %5) 21.56
4 Candida alcoholic(HERT) 11.31
5 Trichoderma koningii(5 [C A %) 30.26
6 Aspergillus niger(CEth%%) 40.13
7 Trichoderma harzianum(¥ % A %) 35.44
8 Trichoderma harzianum(" % K %%) 67.05
9 Trichoderma reesei (. X AK%7) 70.04
10 Saccharomyces cerevisiae(FRiF % ) 7.47
11 Bacillus subtilis(t 4% 24T ) 6.86
12 Bacillus subtilis(hi A% 2EHIAT ) 7.56
13 Pseudomonas suyunkin (i z 4 I 2 i ) 2.14
14 Candida alcoholic(&¥kTH) 10.90
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Fig. 2 The production of tigogenin by three strains treated with different

concentrations of metal ions
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Table2 The cellulase activity in fermentation liquid treated by three
different strains at different fermentation times

HiFh I} ] /d R LT HE S WHE /(U mL )

it 2 (0.070 320.001 5)d

3 (0.098 740.005 6)c
4 (0.132 020.007 2)b
5
6

(0.225 320.006 7)a
(0.115 540.008 2)b

o
R
2*
il

(0.086 3:6.006 9)d
(0.126 10.007 6)c
(0.233 240.016 3)b
(0.456 740.036 5)a
(0.134 240.008 2)c

o g B~ W N

HRARE 2 (0.081 520.005 7)d
3 (0.208 540.012 5)c
4 (0.402 020.036 1)b
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6 (0.080 520.004 3)d
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IKAE . BEAFRUREE E—2E 1, SR R iR
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601 Rt 2 FE IR BT (B A TG o, 24K A B[]
FERF] 60 min DL _EE, SRR 2R PR HCRIA I K E
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Fig.3 The production of tigogenin with different HCI concentrations and hydrolysis times
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Fig4 The production of tigogenin from three strains treated with

different acid concentrations
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