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Using hydrolyzed feather powder to replace tryptone for producing
a novel bacterial medium
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Abstract: [Objective] In this study, since hydrolyzed feather powder is a kind of good nitro-
gen-containing material rich in a wide variety of amino acids, it is used to replace the tryptone, a
common component in Luria-Bertani medium for cultivating bacteria, thus to develop a novel bac-
terial culture medium and recycle the waste resource. [Methods] Absorbance at 600 nm of the fer-
mentation broths detected by turbidimetry and culture-dependent method were used to analyze the
effect of media on cell growth. [Results] Compared to the LB medium, no significant difference or
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more abundance in the growth of the tested bacteria was observed when peptone was completely re-
placed by hydrolyzed feather powder and the biomass of type strains (Escherichia coli and Bacillus
subtilis) tested, increased by 21.59% and 27.83%, respectively. Results of bacteria-growth curves
showed that a bit delay at the initial phase and an extended logarithmic phase of the tested strains
were observed in the novel medium. However, the biomasses of the strains tested at stable phase in
the novel medium were higher than those in the control. Meanwhile, results from culture-dependent
method also showed that no significant differences for the number of type strains were observed be-
tween the two media. [Conclusion] In conclusion, the hydrolyzed feather powder was able to replace
tryptone to create a novel low-cost but high-quality medium.

Keywords: Hydrolyzed feather powder, Tryptone, Bacterial medium, Waste resource recovery
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Table 1 Physical-chemical properties of acid hydrolyzed feather powder

H
Water content (%) P EC (ms/cm) Total N (g/kg) C/N (%)

6.67+0.05 3.64+0.02 49.3+0.12 179.10+1.31 1.20+0.02
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Table 2 Number and basic properties of the tested strain

/

Strain number Genus Function Gram bacteria (negative/positive)
D-2[® Pigmentiphaga sp.
AM70™
Scl-2!1%
KT2240!"!
Lgjj-3"
TPD-1"
168
SQRYM
NIN-6"!
DH50 Apir
1.2 PEWTTE DB RN E pH
0.1 mol/L DH5a Apir
el 54 25 mL
20 min 100 mL 0.1 mL LB ( 10 g/L
0.45 pm 5g/L 10 g/L pH 7.0)"
Biochrom 30 0 10% 25%
13 PEHREEBHNEABRIET 50% 75% 100% 3
LB (pH pH 3) (
pH 7.0) pH
LB 30 °C
170 r/min 12 h 1%
3 ( )
30 °C 170 r/min 24 h
DH5a Apir 3 10
5 10
25 5.0 100 15.0 20.0gL 600 nm
pH 7.0 1.5 PEMRBEAKREFRAEHIAR

1.4 PEMEHE P pHEIE X KB E G
SE R IR

pH

pH LB pH

600 nm
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x3 PEMIRKEEMAEEFEMNAA pH

Table 3 pH value of bacterial media replaced by different amounts of feather powder

10 25 50 75 100
Percentage of substitution (%)
pH 7.22+0.01 7.13+0.06 6.99+0 6.76+0.06 6.59+0.01 6.22+0
CK (LB *4 BBEIEMPESHEEERSE
o o o o o Table 4 The contents of each free amino acids in the
) 10% 25% 50% 75% 100% hydrolyzed feather powder
6 pH 7.0 250 mL
50 mL 3 Free amino acid Content (g/100 g)
30°C 170t/min  18h 1% Asp 487237
30°C 170 r/min 24h Thr 2.775 31
10 (17] Ser 6.286 42
1.6 PFEMHEUERENEREKTIZRZI Gl 4.786 94
Pro 0
2 Ala 6.468 97
LB Cys 0.782 93
HF Val 3.508 45
Met 0.284 61
LB 30°C 170 r/min ( 10h)
Ile 1.054 58
1%
Leu 2.663 39
250 mL 50 mL
. Tyr 0.426 22
30 °C 170 r/min 2 4
h
6 8 10 12 14 16 24 28h Fhe 241677
600 nm 3 His 0
[18] Lys 0.826 26
1.7 RS Arg 3.130 70
Excel 2010 SPSS 16.0 Total 40.283 92
22 PEMRBESHIEQFNIEE
2 RS540 pH
2.1 PEMHEIELR oD 5
4
40.28%
16
10 g/L
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Table 5 Effects of three different nitrogen sources on the growth of Escherichia coli DH5a Lpir
The growth of E. coli (ODggo)

Addition (g/L)
Yeast powder Tryptone Acid hydrolyzed feather powder
2.5 1.17£0.04e 0.29+0.01d 0.60+£0.04c
5.0 2.34+0.08d 0.57+0.04c 0.76+0.03b
10.0 3.48+0.07¢c 0.94+0.02b 0.76+0.04b
15.0 4.01£0.10b 1.26+0.06a 0.87+0.03a
20.0 4.62+0.40a 1.32+0.09a 0.93+0.06a
P<0.05 ( ).

Note: Different letters following values within a column mean significant difference at P<0.05 level. The same as follows.

&6 AT pH MEFRENABTREMENZ N
Table 6 Effects of pH on the growth of Escherichia coli DH5a Apir
- 0 10 25 50 75 100
Percentage of substitution (%)
Control 1.43+0.03 1.80+0.03 2.01+0.08 2.02+0.11 1.81+0.02 2.16+£0.24
Test 1.41+0.07 1.71+0.04 2.06+0.04 2.00+0.17 1.96+0.14 1.87+0.01
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Figure 1 Effects of different amounts of hydrolyzed feather powder on bacterial growth
A B ) P<0.05 « )

Note: A: Escherichia coli DH5a Apir; B: Bacillus subtilis 168. Different letters mean significant difference at P<0.05 level. The same as
follows.
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Table 7 Effects of different amount of hydrolyzed feather powder on the growth of gram-positive bacteria

Percentage of substitution (%) SQR9 Scl2 NIN-6
0 5.78+0.08b 3.20+0.04d 2.96+0.44d
10 6.11+0.09a 3.47+0.21c 3.4440.24cd
25 6.30+0.07a 3.45+0.04c 3.41+0.28¢cd
50 6.30+0.01a 3.84+0.10b 3.94+0.02bc
75 5.70+0.01b 3.87+0.04b 4.10+0.05ab
100 5.62+0.01b 4.08+0.06a 4.54+0.22a

*8 PEMARREBEEHEFEXNZEZRPUEHREKHZI

Table 8 Effects of different amount of hydrolyzed feather powder on the growth of gram-negative bacteria

Percentage of substitution (%) KT2440 AMT4 LY ac b-2
0 3.23+0.05¢ 7.76+0.04b 4.92+0.23ab 2.81+0.06b 0.53+0.00d
10 3.5440.03d 7.75+0.08b 4.62+0.02b 2.37+0.00c 0.59+0.01c
25 3.73+0.05¢ 7.84+0.06b 4.87+0.71ab 2.10+0.08d 0.66+0.01b
50 4.224+0.05b 7.53+0.04¢ 5.06+0.06ab 1.64+0.03e 0.65+0.03b
75 4.58+0.13a 7.42+0.06¢ 5.33+0.14a 2.33+0.16¢ 0.73+0.02a
100 4.67+0.20a 8.08+0.08a 5.37+0.12a 3.47+0.09a 0.71+0.05a
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Figure 2 Effects of the novel bacterial medium on the bacterial growth
A ODgpy B ODgyy C D

Note: A: Escherichia coli DH5a Apir (ODggo); B: Bacillus subtilis 168 (ODgg); C: Number of Escherichia coli DH5a Apir; D: Number of
Bacillus subtilis 168.
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