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Screening of yeast from oxytetracycline fermentation residue
and optimization of the fermentation conditions
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Abstract: [Background] With the development of pharmaceutical industry, an enormous amount of
antibiotic fermentation residue is produced every year in China, which has caused environmental
pollution and waste of resources. However, the residue is rich in proteins and other nutrients which can
be used for secondary production, making it possible for effective utilization of the residue. [Objective]
To screen yeast from oxytetracycline fermentation residue and optimize the culture conditions of the
yeast in the medium with the residue as the main component for resource utilization of oxytetracycline
fermentation residue. [Methods] Yeast strain was screened from oxytetracycline fermentation residue
with the serial dilution-agar plating method. The strain was then identified through morphological
observation and 18S rRNA sequence analysis. Single-factor experiment and Box-Behnken design were
used to optimize the culture conditions and determine the optimal growth conditions of the strain in the
medium with oxytetracycline fermentation residue as the main component. [Results] The Zygoascus
hellenicus Y1 strain was screened out. The optimum culture conditions are as follows: oxytetracycline
fermentation residue at 5%, glucose at 0.5%, inoculum at 2%, pH 5.0, 32 °C, 160 r/min, 24 h.
[Conclusion] Y1, which can make full use of the oxytetracycline fermentation residue for growth, was
screened out, realizing the resource utilization of the residue and reducing the discharge of bacterial
residue. The result lays a foundation for the preparation of yeast extract with oxytetracycline

fermentation residue.

Keywords: oxytetracycline fermentation residue; yeast; identification of strain; optimization of
fermentation conditions
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Table 1 Factor level design table

Level  A: Temperature B: pH C: Rotation speed
O (r/min)

-1 25 4.5 120
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1 EEHE Y1 £ YPD E5#E FNEERS
Figure 1 Colony morphology of yeast Y1 on YPD
medium.
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B2 BERE Y1 WEEEER
Figure 2 Scanning electron microscope (SEM)
diagram of yeast Y1.
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Table 2 Sugar fermentation, carbon source utilization
and nitrogen source assimilation of yeast Y'1

Physiological and biochemical tests Yeast Y1
Sugar fermentation Glucose +
Sucrose +
Maltose +
Starch -
Carbon source utilization Glucose +
Chitosan +
L-arabinose +
Ethanol +
Dextrin -
Citric acid -
Nitrogen source assimilation KNO; +
(NH4)2S04 +

Note: +: Positive; —: Negative.
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03 6 912151821242730333639424548
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Figure 3 Growth curve of yeast Y1.
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09| Zvgoascus hellenicus CBS 8424 (AY447032.1)
100 ’_i Y1 (OM992248)
\_I'Zfascus meyerae SSFD-3 10-5115 (MK 123427.1)
76 Zygoascus meyerae TEMNIT (KY416980.1)
Zygoascus bituminiphila CBS 8813 (NR 137545.1)
100 | Zvgoascus polysorbophila NRRL Y-27161 (DQ911459.1)
100 ! Zvgoascus polysorbophila NRRL Y-27161 (NR 160311.1)
” _]()()* Zygoascus biomembranicola K61208-2-11 (LC060997.1)
Zygoascus biomembranicola JCM 31007 (NR 136007.1)
98 _‘ Zvgoascus flipseniorum CBS 14876 (NR 172968.1)
100" Zvooascus flipseniorum CBS 14876 (MF695077.1)
Dothiora phillyreae CBS 473.69 (NR 155057.1)

—

[0
El 4 EEE Y1 NRZABR  FHS5NFI S HIZEKIE GenBank ERTENS; 733 iy A S
H; B e

Figure 4 Phylogenetic tree of yeast Y1. Serial number in parentheses: The registration number of the strain on
GenBank; Branch point numbers: Bootstrap value; Scale: Genetic distance.
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5 EEEAMEXNERE KN Figure 6 Effect of the amount of oxytetracycline
Figure 5 Effect of glucose addition on strain growth. fermentation residue on strain growth.
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Figure 7 Effect of culture temperature on strain
growth.
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Figure 8 Effect of initial pH on strain growth.
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Figure 9 Effect of rotation speed on strain growth.
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Figure 10 Effect of inoculation amount on strain
growth.
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Table 3 Design matrix and experimental results of Box-Behnken design

Assay A: Temperature (°C) B: pH

C: Rotation speed (r/min)

Y: Yeast number (x10%/mL)

1(35) 1(5.5) 0 (160)
0 (30) ~1(4.5) ~1(120)
~1(25) 0 (5.0) 1 (200)
0 -1 1

-1

NJECLREEN (e LY N NS I S I
|
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I T = T T O ey
AN L WD = O
(=T

—
S O O O O = = O |
—
(=]

—_
=

4.14
4.81
4.50
4.80
4.50
5.21
5.19
4.40
4.40
5.11
4.70
4.71
4.40
5.12
4.59
5.09
4.30
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% 4 Box-Behnken Design i 3G [5] )3 /512 F 75 ZE 547
Table 4 Experimental regression equations and analysis of variance of Box-Behnken Design

Source SS DF MS F value P value
Model 1.83 9.00 0.20 81.11 <0.000 1
A 0.07 1.00 0.07 28.01 0.001 1
B 0.04 1.00 0.04 15.88 0.005 3
C 0.01 1.00 0.01 2.02 0.198 5
AB 0.01 1.00 0.01 2.13 0.1879
AC 0.00 1.00 0.00 0.01 0.9309
BC 0.00 1.00 0.00 0.00 0.984 6
A? 1.25 1.00 1.25 497.37 <0.000 1
B’ 0.24 1.00 0.24 95.72 <0.000 1
c 0.10 1.00 0.10 38.51 0.000 4
Residual 0.02 7.00 0.00

Lack of fit 0.01 3.00 0.00 0.90 0.514 6
Pure of fit 0.01 4.00 0.00

Cor total 1.85 16.00

R*=0.990 5., L5 1 R*Aq=0.978 3 [ 2£{E<0.02,
THEER<02 ARIZBEAUE T R, R/
IR F=0.90, P=0.514 6, —F ¥ KT 0.01,
2N, VIR IUVE BT TEAR A, 4
B, A, B, C* WXk ah i 5 i
(P<0.01), 755 ZRE 1.06%<10%, K& E N
25.616>4, RUZBERIA K =S KE SR, #F—
A0 UE B 2SN T B T A5 ) Tl B A ¢ v 1 A
&R .

e o7 pff T S S Ak AN A 11 B s o R 1
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ST pH LR R R AR A A e,
Iz e P R EBE , SF R R RIE, B pH
TR X BE R AR KA 2 B i 3 . &1 11C
11D J W T 38k B A 0 I B o AR K 1 52
i), JH 1o T P R AR, SRR R IR,
Dk 5 R A S o) 8 TR A K P A8 AR i 2
B 11E A 11F KB T pH A o0 18 o A

B, i 7l T P R L CBE S R A
FIE, B pH G 8 ) B B A K 110 38 B A%
iTE
24 mEEAFHNFHESRIE

M) IO T 925 P10 ) TR R e A 5 % 2 1 < B
FRIE 32.29 °C. ¥h pH 4.91. #KF M
156.56 r/min; T 5 R A5 F T BRI R AR K 1 PR 5K
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FAcMR . FEFRIREE 32 °C. WIhs pH 5.0, $RIK
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FRRE A A 5.11x10° A>/mL, 35X 50 1 1h
o i) {EAH L 150 B RS AU R RS
25 EHERIMNETEREERTHEMER

WERETR Y1 fEH UG TR 4510 T B 380,
KRG T EREE LR, SRAESEARR
WAL S,
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Figure 11 Response surface and corresponding contour map of interaction of factors to yeast number.
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=5 BHELZEBAIERITK pharmaceutical antibiotic fermentation residue[J].
Table 5 Composition changes of oxytetracycline Graziery Veterinary Sciences: Electronic Version,
fermentation residue before and after fermentation 2019(6): 53-54 (in Chinese)
Factor Before Without After [2] ABA54R, T, SKIGHE, i, T PR
fermentation fermentation fermentation PERERUT T[T, FREERHF S EOR, 2018, 41(S1): 47-52
Weight (mg) 5000 4428 3969 Zou SJ, Wang YD, Zhang JY, Yang P, Wang W.
. Analysis of physical and chemical properties of
Nitrogen (mg) 375 318 266 o . . . .
antibiotic bacterial residue[J]. Environmental Science &
Protein (mg) 2344 1 990 1 664

3 WhE5&®

HFRERAR " EE R, BRI
R R B oRe B EE A, X kBT AR R T A0 3
A )5 B E AT — RS R, +
HBRMETRRWERYEEZ, 2—MET
BRI AT A FH TR o A SO+ 35 3 T i T i i )
W BE T A IS 45 e Bk, B aw s W G
PRERE Y1, HEEh&RE . 206 S0
s HEA RO EDIR , KNSR 4.0 pmx2.0 pm,
2 PR FKIR L 5 Box-Behnken design if5075 )
Y1 W ERE SR A R AEL) 5% R R
BUBFRAT ISR, TS0 0.5% R A b, 2
BN 2%, 7E pH 5.0, 32°C, 160 t/min 514~
BigE 24 h, BERERECT IR 5.11x10°4~/mL, iF
T A R wE R SR R Y1 21T,
Y1 FEpiE AR S i i E o e
PR T 119 71.02%, it B B A = 2R e v
PR AR AR AT B B A . AR
Jo S A 85 28 T A 7 I R AR A Bt
TR A o XAEANUA] DL REAR — AR 1
AT, TEAEY U T2 N T R, iE
A S PR - g 2 TR Y ) R T O e R R S
LS5 )
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