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Analysis of Efficiency of Vitamin on Enhancing Microbial Degradation
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Abstract: In view of the environmental characteristics of low temperature, low oxygen and
oligotrophic groundwater polluted by oil in a certain area of Northeast China, an experiment on
microbial degradation of alkanes was carried out. We determined the nutrient matrix components that
stimulated the degradation of indigenous microorganisms through batch static experiments, and
investigated the effects of vitamin B (VB),vitamin C (VC) and vitamin H (VH) on the growth of
indigenous functional degrading bacteria and microbial degradation of alkanes. The experimental
results show that VB,, VB;, VC and VH have inhibitory effects on the growth of indigenous

microorganisms, VB; and VB, promote the growth of indigenous microorganisms. The main effects
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ofvitamins on microbial degradation of alkanes are that VB;, VB,; and VH have a promoting effect on
the degradation of alkanes to a certain extent, the degradation rate of alkanes is 73.91%—89.60%
after the optimization ofvitamin components, among them, VB,; has the most obvious promoting
effect, and 5 pg/L VB, has the best promoting effect on the growth of microorganisms. When the
mass concentration of alkane in groundwater is 10 mg/L, the degradation rate of alkanes can reach
91.17% after 7 d of adding the optimal nutrient matrix of high-efficiencyvitamins under 10 ‘C and low
oxygen conditions. The degradation law of alkanes conforms to the second-order degradation kinetic
equation, R* is above 0. 900. Compared to the non nutrient matrix stimulation, the relative abundance
of alkane-dominant bacteria is significantly increased when the optimizedvitamins effectively stimulate
the degradation of alkanes by indigenous bacteria.
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Fig.1 Microbial growth undervitamin stimulation
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Fig. 2 Microbial degradation of alkanes undervitamin stimulation
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Fig. 4 Microbial growth (A) and degradation of alkanes (B) before and aftervitamin stimulation
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Table 1 Fitting results of kinetic law of degradation of alkanes by indigenous microorganisms

&
=il

Cyo Cn Cyy Cis Cuy Cys Cys Cys Cis Cyg Cao
K 6.759 0 2.748 8 3.6408 2.5204 1.7977 0.5230 5.0654 7.8158 5.0644 6.5611 8.317 2
R 0.926 4 0.9025 0.9084 0.9172 0.9413 0.9076 0.9179 0.9221 0.9215 0.9348 0.904 1
Cy Cyy Cyy Cyy Cys Cas Cyy Cog (O Cso Cy
K 3.1727 2.0573 1.1239 0.6395 0.9743 4.6076 11.4660 17.648 0 14.657 0 6.436 8 2.229 0
R? 0.9293 0.9125 0.9309 0.9495 0.9282 0.9400 0.9227 0.9560 0.9634 0.9009 0.9129
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Fig. 5 Fitting law of second-order degradation kinetic equations of alkanes C,,—Cj,
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Table 2 Statistical data of microbial mass concentration and Alpha diversity indexes
b B B/ (mg « L) gy OTUs Shannon Chao Ace Simpson
Al 2.28 26 394 95 1. 86 108. 59 118.59 0.32
A2 9.54 48 626 159 2.93 159.75 159. 86 0.11
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Fig. 6 Relative abundance of indigenous microbial flora before and after vitamin stimulation
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B4, & BN R Fp 2 4 A R A I e A 0 B A I BOR AN [H]. VB, L VB, . VC R VH X AE i A K
HIVEH] . VB Al VB XA A KA S AE . VC. VB, FI VB, W IE 74 8 428 [ fife 256 0 W3 5 5% )
VB, VB, fil VH 7 — & 2 8 LA JF T 154 o 438 1) 4 .

2) MR K A bE R R R R Y 10 mg/L B, #E 10 °C, IRE KB T, A 5 pg/L 44K VBLK
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