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Effect of collagen hydrolysate on the growth of Bacillus subtilis
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Abstract: The influences of CH and other nitrogen sources, the proportion of CH and corn steep liquor.,
and the different carbon sources at the present of CH on the growth of Bacillus subtilis were significant-
ly explored. Furthermore, the effect of CH as nitrogen source on the fermentation for several bacteria
was also investigated. With a positive effect on the biomass of Bacillus subtilis, CH was observed to be
a suitable nitrogen source for the microbial fermentation. Comparing with corn steep liquor, CH exhibi-
ted a strong ability to improve the growth of Bacillus subtilis and keep its biomass in a high level. How-
ever, starch was a better carbon source than glucose and sucrose for the growth of Bacillus subtilis with
the present of CH. Moreover, CH showed the significant value to be used as the nitrogen source for the
growth of Escherichia coli (ATCC 15489) and Bacillus licheni formis (CICC 20031). This suggests that
CH possesses the potential to be utilized as a nitrogen source for the growth of multiple microorganisms
in the fermentation industry.
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Fig. 1

Influence of different nitrogen sources on the growth of Bacillus subtilis

A. The pH value of five different culture media at 60h; B. Influence of different nitrogen sources on the time

course of Bacillus Subtilis growth. Note: Different letters mean significant difference at P<<0. 05 level.
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Fig. 2 Influence of different proportion of CH
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of Bacillus subtilis growth
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Fig.3 Influence of different carbon sources on the
growth of Bacillus subtilis
A. The pH value of three different culture media at 48h; B.
Comparison of the ODggoof Bacillus subtilis at 48h with dif-
ferent carbon sources. Note: Different letters mean signifi-

cant difference at P<<0. 05 level.

3.4 KEREZEBXILMEE X BT

BR T 2E AT R LS K AT R A
FETE 2 5 DL SR 0. el T 4 T, = A 1
Sy B SH-3 B3R S 1% 48h Jm . I RE IR B
A X R W] CH 2 —Ff R AP AR HA)
2 . AE AN TR A A W xk CH B9 A BE )
AR AT AR 0 35 00 ) 22 53 F — 20 0 M B A



1390

Wl K FROERAFF IR

%55 %

R MR R AE SH-3 Hh A & e A SH-1.SH-
2 PR R X PR 2 B AE 2 A 4 v A R S AR Y
LA A )T A 2 AT TR A AR K
4.5
4.0
3.5

3.0

0D,
(5]

0.0+ _

Bacillus subtilis  Escherichia coli Bacillus licheniformis

Microorganism species

B 4 ek = A e SH-3 357k A 35 7 48h #) ODgy

B FERERIRAE P<<0. 05 KTV 22 5 W 3.

Fig. 4 Comparison of the ODjy,, of three types of
bacteria at 48h under the culture condition
of SH-3 medium

Nore; Different letters mean significant difference at P<0. 05

level.
4 & &

D) KA e S 1 CH AT LA O 85 5% Al 5 25 g
FF 0 — il B Y R0 DR B 2 — ol R K i
Y8 CH 5 Z M e B A BN 7> 71 A H T
i B 28 PR T A A 3k SR IR i i DU R o T
s A NI RN S

2) fELL CH h Z&IE B 2T . JE H b # %0 B
AR S AT M) T e 20 T B 9 2t B 5 A
S R B BB R[]I 38 > A 4R e e AT ST
9 L A5 A R Tl R 2 T A A

3) BR TR R ZE AT LASE K T T A
ZFHEAF R RE A CHER R B A Y% CH /Y
A A 2 35 B o 8] 22 Sk

S & k-

[1] Brodsky B, Persikov A V. Molecular structure of
the collagen triple helix[J]. Advances in protein
chemistry, 2005(70): 301.

[2] Nagai T, Suzuki N. Isolation of collagen from fish
waste material-skin, bone and fins[J]. Food Chem-
istry, 2000, 68(3): 277.

[3] Shoulders M D, Raines R T. Collagen structure and sta-
bility[ J]. Annual review of biochemistry, 2009, 78: 929.

[4] Lee C H, Singla A, Lee Y. Biomedical applications
of collagen[J]. International journal of pharmaceu-
tics, 2001, 221(1) . 1.

[5] Denis A, Brambati N, Dessauvages B, et al. Mo-
lecular weight determination of hydrolyzed collagens
[J]. Food Hydrocolloids, 2008, 22(6): 989.

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

(20]

Zhuang Y, Hou H, Zhao X, er al. Effects of collagen
and collagen hydrolysate from jellyfish (Rhopilema escu-
lentum) on mice skin photoaging induced by UV irradia-

tion[ ] ]. Journal of food science, 2009, 74(6). 183.

Vasileva T E, Nustorova M, Gushterova A. New protein

hydrolysates from collagen wastes used as peptone for
bacterial growth[]J]. Current microbiology, 2007, 54
(1. 54.
Hong H A, Huang ] M. Khaneja R. et al. The
safety of Bacillus subtilis and Bacillus indicus as
food probiotics[ J]. Journal of applied microbiolo-
gy, 2008, 105(2): 510.
Konsula Z, Liakopoulou K M. Hydrolysis of starches
by the action of an a-amylase from Bacillus subtilis
[J]. Process Biochemistry, 2004, 39(11): 1745.
Zhang X, Bao T, Rao Z, et al. Two-stage pH control
strategy based on the pH preference of acetoin reduc-
tase regulates acetoin and 2, 3-butanediol distribution
in Bacillus subtilis[J]. PloS one, 2014, 9(3) . 1.
REda, =M, LTI, F P EEBBRE
Halomonas sp. NY-011 i35 5% &[T, W K#
23 CHARBRERRD - 2008, 45(5); 1239,
MR, SEE. A TRERSHEAIM]. Jbat. &
2 Tl R, 2012 1083,
BIRH, HEE., FITES. MHMEM L L%(R
MHOIMI. dest .t Tolk i fidk, 2003 101.
Fisher S H, Sonenshein A L. Control of carbon and
nitrogen metabolism in Bacillus subtilis[J]. Annual
Reviews in Microbiology, 1991, 45(1): 107.
Geisseler D, Horwath W R, Joergensen R G, eral.
Pathways of nitrogen utilization by soil microorgan-
isms-a review[]]. Soil Biology and Biochemistry,
2010, 42(12) . 2058.
Liggett R W, Koffler H. Corn steep liquor in microbi-
ology[J]. Bacteriological reviews, 1948, 12(4); 297.
Yang T W, Rao Z M, Zhang X, et al. Effects of
corn steep liquor on production of 2, 3-butanediol
and acetoin by Bacillus subtilis [J]. Process Bio-
chemistry, 2013, 48(11): 1610.
Lopez ] L. C, Pérez ] A S, Sevilla ] M F, et al.
Production of lovastatin by Aspergillus terreus:
effects of the C N ratio and the principal nutrients
on growth and metabolite production[]J]. Enzyme
and Microbial Technology, 2003, 33(2): 270.
S, TREE. B, . PTG A ZE AT
TR R 43 88 O 38 B R B SRR L], DU IR 2 2
e FARBLE R, 2000, 37(5): 764.
Hadj A N, Agrebi R, Ghorbel F B, et al. Biochem-
ical and molecular characterization of a detergent
stable alkaline serine-protease from a newly isolated
Bacillus licheni formis NH1[J]. Enzyme and Mi-
crobial Technology. 2007, 40(4) . 515.



