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Analysis of Microbial Community Structure in Mine Tailings of Abandoned Mines Over the
Depth Using Quinone Profiles
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ABSTRACT : The respiratory quinone profile was used as a tool for the study on microbial community structure in the mine tailings of
abandoned mines over the depth. For the study, the area of Jingok mine located in Bongwha, Korea has been selected. The distributions
of Cd, Cu, Pb, Al, Fe and Mn showed the following common patterns; the highest values in the upper part of mine tailings (0-20 cm),
rapid decrease with increasing depth. The dominant quinone species of the mine tailings were UQ-9 followed by UQ-10, suggesting that
microbes had contributed to heavy metal degradation. The quinone contents in mine tailings ranged from 5.0 to 24.9 nmolkg. The
microbial diversity in the upper part of mine tailings (0-40 cm) was higher than that of lower part of mine tailings (100-120 cm).
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Table 1. Concentrations of heavy metals in mine tailings
over the depth

Metals | As | Cd | Cr | Cu | Pb | Zn | Fe | Mn | Al
Unit [mg/kgmg/kgmg/kgmg/kgme/kgmg/kg mg/kg|mg/kgmgkeg
Bulk* {5,224 12.2] 3.8 | 102 {2,27412,175]36,213|16,376|2,341
10 cm  |5,265]16.0 | 3.1 | 384 | 690 {2,500(54,600{17,500(3,800
30 cm  [5,218]13.3 | 3.5 | 123 | 276 |2,400(51,350{18,450|3,100
40 cm |5,145]18.6 | 2.2 | 132 | 332 |2,750(39,300{22,350|2,800
100~120 ¢m|5,820| 9.8 | 4.8 | 65 | 178 |1,650(34,85014,000]|1,700

* Average value
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Table 2. Composition(Mole fraction) of quinones in mine tail-
ings over depth

Table 3. Quinone content(nmol/kg) and microbial diversity
in mine tailings over the depth

Quinone  Mountain Mine tailings over the depth Mine tailings over the depth
types soil ~ Bulk 10 ¢cm 30 cm 40 cm 100-120 cm Buk 10 cm 30 cm 40 cm 100-120 cm
Ubiquinones Quinone content g 549 91y g 56
UQ-8 0028 0057 0436 0053 0004  0.144 (nmolkg)
UQ-9 0.067 0517 0361 0673 0413 0571 DQ(-) 339 441 3795 458 2.79
UQ-10 0.123 0329 0.404 0.162 0315 0285
UQ-9(H,) - 0.097 0.073 0.097 0.200 B A, fie A=ZE kY molar &L Veld Holth
Menaquinones DOFE A= BAEFY 47 BEFLF A HY 3RY
MK-6 0066 - - - . - BEEol 4E8 AT 9 A= EAZY 59 553
MK-7 0.030 - - - - F= composition . ZHE AN Frve mAETHEH
MK-8 0.053 - - - - - A EE Table 39 Yenidch EHAARE Zo] 40 cm7}t
MK-9 0.027 - - 0.006 0.008 - A= Ax PP 339~4.588 2 Aole gldew, &
MK-10 0.028 - o] 100~120 cmolAE 2.792 thi A Jegt. o8
MK-7() - .- 0008 - - Zol Bv] Ul HAEYGIYARE Fyjie” Sl gsirn
MK-8(H) 0062 - - - 0017 g Egoly tol&al o2 098 EFYY & Ax F
MK-9(H;) 0019 - 9 FHAF(134~163)ETH 84 A2 Aoz YEHTL

MK-10(Hz)  0.135 - - - - -
MK-11(H;)  0.021 -

MK-7(Ha) 0.061 - - - 0.044 -
MK-8(Ha4) 0.005 - - - .
MK-9(H) 0.011 -

MK-10(Hs)  0.244 - - - - -
MK-11(Hqs)  0.003 - - -
MK-9(Hg) 0.015 - - - - -
UQMK 0.279 - - 6799 1355
*.: Not detected
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Fig. 1. Dendrogram showing differences in microbial commu-
' nities among the samples based on D value matrix
data.
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