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17.10 Oxidation of Reduced Sulfur Compounds
Oxy héa céc hop chat Iuvu huynh khir

Many reduced sulfur compounds can be used as electron donors by a variety of
sulfur bacteria, called colorless to distinguish them from the bacteriochlorophyll-
contain- ing (pigmented) green and purple sulfur bacteria dis-cussed earlier in this
chapter (see Figure 17.17). Indeed, the very concept of chemolithotrophy emerged
from studies of the sulfur bacteria in the work of the great Russian microbiologist
Sergei Winogradsky (see the Microbial Sidebar, Winogradsky and
Chemolithoautotro- phy, and Section 1.7).

Nhiéu loai vi khuan Iwu huynh c6 thé st dung cac hop chat luu huynh khir nhu cac
chat cho electron, cac vi khuan nay duoc goi la khéng mau, ching khac véi céac vi
khuan luu huynh xanh va tim (sic t) chtra chat khuan luc bacteriochlorophyll da
duoc thao luan trudc ddy trong chuong nay (xem hinh 17.17). Thuc Sy, hiu nhu
moi khai niém vé hoa dudng vo co déu bat nguon tir cac nghién cau vé vi khuan
luu huynh cta nha vi trung hoc nguoi Nga Sergei Winogradsky (xem the Microbial
Sidebar, Winogradsky and Chemolithoautotro- phy, va Phan 1.7).

Energetics of Sulfur Oxidation
Nang Iugng hoc trong qua trinh oxy hoda luu huynh

The most common sulfur compounds used as electron donors are hydrogen sulfide
(H2S), elemental sulfur (S°), and thiosulfate (52032-). The final product of sulfur
oxidation in most cases is sulfate (S042~), and the total number of electrons
involved between H2S (oxidation state, —2) and sulfate (oxidation state, +6) is
eight (see Table 17.3 for a summary of sulfur oxidation states). Less energy is
available when one of the intermediate sulfur oxidation states is used:

Céc hop chat luu huynh phé bién nhat duoc sir dung nhu cac chat cho electron la
hydro sunfua (H2S), luu huynh nguyén té (S°), va thiosulfate (S2032-). Trong da
s6 cac truong hop, san pham cudi cing caa qué trinh oxy hoa luu huynh 1a sunfat
(S042-), va tong s electron tham gia vao qué trinh nay giita H2S (trang thai oxy
hoa , -2) va sunfat (trang thai oxy hoa, +6) 1a tdm (xem bang 17.3 trinh bay tom tat
Vé C4c trang thai oxy hoa luu huynh). S& c¢6 it ning lugng hon khi mot trong nhiing
trang thai oxy hoéa Iuu huynh trung gian dugc su dung:



H2S + 2 Oz > S042- + 2 H+

(san pham cudi cung, sunfat) AGO' = -798.2 kj/phan ung
HS” +\02 + H+ *S°+ H20

(san pham cudi cung, luu huynh) -209.4 kj/phan wng
S°+ H20 +\\02 » S042- + 2 H+

(san pham cudi ciing, sunfat) -587.1 kj/phan (tng S2032" + H20 + 2 02 »
S042- + 2 H+

N

(san pham cudi cuing, sunfat) —818.3 kj/phan tng (—409.1 kJ/S nguyén ti bi oxy
hoa)













analyses showed that the amount of organic
matter formed by the bacteria was propor-
tional to the amount of ammonia or nitrite
they oxidize. Winogradsky concluded, “This
[process] is contradictory to that fundamental
doctrine of physiology which states that a
complete synthesis of organic matter cannot
take place in nature except through chloro-
phyll-containing plants by the action of
light.” The concept of chemolithoautotrophy
was thus born.

We now know that at least in one way,
autotrophy in most chemolithotrophs and
phototrophs is similar. In both groups, the
pathway of CO; fixation follows the same bio-
chemical steps (the Calvin cycle) involving the
enzyme ribulose bisphosphate carboxylase
(see Section 17.6).m















