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Effect of Herbicide Paraquat on Electron Donor and Acceptor. Mi-Lim Kim* and Kyung- Ho Choi'. Faculty
of Cuisine & Nutrition, Daegu Haany University, Kyoungsan-si, Kyoungbuk 712-240, Korea, 'Department of
Food Science and Nutrition, Daegu Catholic University, Hayang-eup, Kyoungsan-Kun, Kyoungbuk 713-702,
Korea — When paraquat was added to the bacterial membrane or mitochondrial suspension, the
mixture turned dark blue, but the color was disappeared by aeration. The same phenomenon was seen
when electrons were supplied to the paraquat. Blue color appeared from near the cathode, and then
spreaded to whole transit system. Coloration was accelerated by addition of alkali, but the color was
reduced by addition of acid or oxygen. Paraquat exhibited absorption at ultraviolet region by electron
tranfer at the concentrations as low as 1.0 mM which did not exert difficulty in showing color
reaction. Paraquat caused the increase of the optical density at 340 nm by electron transit, and an
aspect of that had a strong resemblance to NADH. The acute toxic action of paraquat seemes to depend
on inhibition of energy metabolism cased by paraquat action of electron donor and acceptor.
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plate 1. Coloring of paraquat by mixing with mitochondria
and electron transit.
Paraquat changed into dark blue by mixing with
mitochondria suspension in photo A. Same pheno-
menon appeared by electron transit in photo B and
it started at the cathode. Paraquat concentration : 100
mM, Electric source : DC 1.5 volt.
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Fig. 1. Relationship between optical density increase and para-
quat concentration by electron transit.
Electrons were supplied for 10 minutes to aqueous
paraquat solutions by using an electric cell.
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Fig, 2. Electron absorption and optical density increase of NAD+
and paraquat by electron transit.
Electrons were supplied to 1.0 mM NAD+ and paraquat
in an electric cell. The cell used DC 1.5 volt as electron
source, copper thread as electrodes, 0.2 mM AgNO3 as
electron carrier and 2.0 mM NaOH as proton absorber.
Both electrode had 1.0 cm distance. Symbols are O-0O
: for NAD+ and @-@ : for paraquat.
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Fig. 3. Paraquat action as a spontaneous electron acceptor and
donor.
Electron was supplied to the paraquat in Fig. A and B.
Especially in photo B, an alkaline paraquat solution was
used. Hydrochloride (0.1 M, 0.1 ml) was added at the
arrowed time.

Journal of Life Science 2005, Vol. 15. No. 2 313

5~10 Aolo) tiets] A FHE wstE B 4 Aor 9

5 umE G EE APk olfF 2719 FRE W

4 °J°l paraquato] 9o A HAA B FEA 9%,

paraquate}e] AT I o] FAo oo AHZ AT

NaOHE w-& %710 A7sted 2 A3 ¢ AAE 2

5} Fig. 3 Bl Ao} 2ol 2719 BAIAE FRE Ushs 8l
F UAAT

Axn AXAQ) FRE 7 A& B

o]@ 3 P& paraquat7t FFOBRE AP AAE T
o} Z¥THE Plate 13 Y5l AFo|th. 1187 NADH)A
g 2 2o g aank-ge Ax ]/\1 araquatOJ] o1&k 7}
23} Aol paraquat7]— AAE x8g B ol e &
A AAE FFY & Yoe W’HH Bo] | A A
protong H7Hg éﬂr ANAEZRE AL FhgasBA T
37 E3x7 PHoE #Aade AL B F AU
A3} g B paraquat—h“ AAE L #t ojet OE &
Ao AARE 9AE 55 dde Ao FUHAT

®g paraquat«J EA4o| 2k o&Holete MM para-
quat7} 24 A AZAE GAE g UeAE Y87 A
3 439 AE Fig 49 2o} AARE T34 %&I‘EE
a‘%‘ﬂ paraquato] 47} A4 2 BN HAE FE

l“l

g A 5 A% 2% FA% F3x F28RE E 5 AN
th o|Ale] Atz HE paraquat Az ¥Eg gl o}
‘43} Fa 2 A2 AAE UAE F Tl FAHUS

A% R A & o—roﬂ paraquat®} NADHZ}
ol HX}EQ% f]?} AAA gl dojd F Slthe 7he
o] Fig. 5¢] AR AAHUch & NADHS} paraquat
o oA Botgstn B §3E Wt 24 &

A B
o b 4 R
} |
1.6 P =
g
g | s
%
2.,k I
2
2
| L :
0.8 3
RS 3 L £
WA Y
0 10 20 30 0 10 20 30

Transit time {Min}

Fig. 4. Paraquat action as an electron donor to oxygen.
During electron transit to alkaline paraquat solution,
hydrogen peroxide and molecular oxygen was added
at the arrowed time in Fig. A and B, respectively.
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Fig. 5. Turbidometric behavior of paraquat-NADH mixture
Reaction mixture was composed of NADH (10 mM)
and paraquat (1.0 mMj) in glycine buffer.
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