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Abstract : Objective ; The aim of this study was to identify fungus species capable of converting caffeine to theophylline, and to
provide strain to develop high— thephylline tea. Methods: With caffeine— agar solid selective medium,2 potential strains were
screened out,and colony characteristics and conidial structure were identified by sequence determination of 18SrDNA.Based on
liquid mediums with different concentrations of caffeine, tea soup submerged fermentation and tea — leaves solid — state
fermentation , the ability of conversion from caffeine to theophylline of potential strains were studied. Results: Potential strains
were identified as Aspergillus niger NCBT110A and Aspergillus sydowit NRRL250. The secondary screening in liquid - state
cultivation with caffeine showed that caffeine utilization of A.niger NCBT110A was restrained, A. sydowit NRRL250 could
convert caffeine to theophylline.In a certain caffeine concentration, caffeine degradation rate of A.sydowit NRRL250 was beyond
90% and more than half of caffeine was converted to theophylline.Tea soup submerged and sun - dried tea solid — state
fermentation of A.sydowii NRRL250 showed that caffeine decreased significantly and theophylline increased sharply during
A.sydowit NRR1250 fermentation(p < 0.05).The caffeine degradation rates were 85.43% and 87.37% , theophylline reached
(501.2 £13.55) mg/L and 3.3293% +0.2463% ( w/w) , respectively.In the presence of caffeine, A.sydowii NRRI1.250 could
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convert caffeine to theophylline sharply.Conclusion : A.sydowii NRRL250 could convert caffeine to theophylline , which provided

excellent strain to develop high—thephylline pu—erh tea or tea drinks.

Key words : Aspergillus sydowii ; theophylline ; pu—erh tea;fermentation ; caffeine ; identification of strains
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Table 1 ~ Growth of tea—derived fungi in agar medium with glucose ( control culture ) or presence of caffeine only(x +SD)
HTR Wi SR (em) A .
Xif iR 600 mg/L WHEGH 1200 mg/L WnHEGK 1800 mg/ L MHE G
PE-1 3.5 +0.5 1.0 +0.2 1.5 £0.5 2.0 £0.5
PE-2 2.5+1.0 0.3 +0.2 0.7 £0.3 1.0 £0.5
PE-3 3.0 £0.5 0.5+ x0.3 1.0 £0.5 1.0 £0.5
PE-4 3.0 £0.5 - 03 +£0.2 0.5 +0.3
PE-5 3.0+1.0 2.0+0.5 25+05 3.0+1.0
PE-6 2.5 +0.5 0.5 +0.1 0.5 +£0.1 0.5 £0.1
PE-7 3.0+0.5 - 0.5 0.1 0.5 +0.1
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PE-1 under optical microscope
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Table 2  Biodegradation efficiency of caffeine and concentration of theophylline during

the substrate cultivation by A.sydowii and A.niger .(x £SD)

SV fE] (d) HE TE(g) C WPgs (mg/L) C %5 (mg/L) OO B A A R (% )

A.sydowii NRRI250(600 mg/T. WiHER )

5 0.23 £0.02 431.5 £39.7 404 +£1.0 28.1 £6.6

10 0.24 £0.02 134.8 +6.5 209.9 £22.6 77.5 £1.1

15 0.22 £0.01 3.7 +0.8 262.6 +20.7 99.4 +0.1
A.niger NCBT110A (600 mg/L WiiHER )

5 0.28 £0.03 592.6 +3.1 NF 1.2 +0.5

10 0.29 £0.02 580.0 +2.9 NF 3305

15 0.27 £0.01 5773 £6.0 NF 3.8 +1.0

LE:NF R KB

122 20184 51541



@étﬂ@fﬁl

T

Vol.39,No0.15,2018

* 3 R EAEMMERR SR IR R R 2RI AE BB J1 5 28 (x £ SD)
Table 3 Kinetic parameters for theophylline production by A.sydowit NRR1.250 in a liquid medium with caffeine(x +SD)

R TR Cot.s Copm Quse Qs AW e
(d) (8) (mg/L) (mg/L) (mg/Ld)  (mg/Ld) (%) (%)
5 0.21 £0.02 804.1 £26.5 201.2 £8.4 79.2 £5.3 402 +1.7 50.7 £3.1 33.0£2.2
10 0.22 +£0.02 566.3 £16.5 274.7 £14.7 63.4 +1.7 275+1.5 434 +4.3 528 +1.4
15 0.22 +£0.03 105.0 £16.9 5494 +£29.3 73.0 £1.1 36.6 +2.0 50.2 +3.3 913+14

K4 RIE PR BE TR B ) 2 SO R (x £ SD)

Table 4 Comparison of the kinetic parameters for theophylline production in different substrate concentrations(x = SD)

EYIHE AW TE Copnpas. ¢ Coemir O Quem P E S I8 371 5
(mg/L) (g) (mg/L) (mg/L) (mg/L d) (mg/L d) (%) (%)
600 0.22 +0.02* 3.7 +0.8* 262.6 +20.7* 39.8 £0.5% 17.5 +1.4* 440 +3.5* 99.3 +0.1*
1200 0.22 +0.03" 105.0 £16.9°  549.4 £29.3° 73.0 £1.1° 36.6 £2.0" 50.2 +3.3° 913 +14"
1800 0.23 £0.02" 6682 £37.3°  643.8 £25.3¢ 75.5 £2.5° 429 +1.7° 56.9 +0.7¢ 62.9 £2.1°

T B R [R)R S S R 7R [ 9 B 22 5 3 (p <0.05) .
TE—ETERE b 32 0 HE G800 46 v 5 10 52 1) 5 7 vy i
BT I e BE TR, W ME 98 Y R g R R TG W S AR
(p>0.05),
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Fig.3 Changes of caffeine( A)and theophylline(B) in different
treatment groups during tea infusion submerged fermentation
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Fig4 Changes of caffeine( A)and theophylline in different

treatment groups during tea solid-state fermentation
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185 TDNA F2 511001 52 , 43 5 245 5 o BB 1 76 ( Aspergillus
niger NCBT110A ) Fll 5 £ i 8% ( Aspergillus sydowii
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