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Effect of Simulated Acid Rain on Fatty Acid
Composition and Antioxidant System in
Garden Balsam (Impatiens balsamina L.)

Hak Yoon Kim'*

ABSTRACT The effects of simulated acid rain (SAR) on fatty acid composition and biochemical
defense responses of plant was investigated. Garden balsam (Impatiens balsamina L.) was exposed
to four pH levels (5.6, 4.0, 3.0, 2.0) of SAR and placed in the growth chambers for 2 weeks. SAR
drastically inhibited chlorophyll content of garden balsam. The level of H,O, was significantly
increased by SAR. As pH levels decreased from 5.6 to 2.0, the ratio of unsaturated to saturated
fatty acids of garden balsam was increased. Changes of three major polyamines (putrescine,
spermidine and spermine) of garden balsam leaves were observed. All of the polyamine contents
were increased with SAR. Catalase activities of the plant affected by SAR were increased as the
pH decreased. The results indicate that the application of SAR generates oxidative stresses from the
garden balsam and retards the plant growth significantly. A biochemical protect mechanism might

be activated to neutralize the oxidative stresses generated through SAR.

Key words: catalase; fatty acid; H,O»; polyamine; simulated acid rain.

M o w43 FHsRE Al thFe] A =40l v

2 gty glon, Leluet A Fel "olx& AA

19743 235N =X pH 249 A7} 712 ZS) B 7 51~94%7F ol A LAYsEe] o] Fgt
¥ o]g(Huh®} Huh 1998), AlA o]g] Fol|A 2Hdu] Aog Hiuxo] QItHNIER 2007).

o] #Zo] HauHa St} HZ T FEF 299 AEE A - Ao A& okyddS n|R

A

o)

" Aoy st x| PEZ s 704-701 CHTRAAl 2T AIZE 10008 Xl (Department of Global Environment, Keimyung University,
Daegu 704-701, Korea).
* od2tx{ XK Corresponding author) : Phone) +82-53-580-5918, Fax) +82-53-580-5385, E-mail) hykim@kmu.ac.kr

(Received June 8 2011 Examined June 17, 2011; Accepted June 20, 2011)

- 152 -



TAEEES

31(2)%. 2011 153

il
He
Lo,
=4
Auj
il
2 Om'
lo
b
o
>,

E

=
":‘_lz

S £
e A %%Ao BES §347
%

=
9,
m
1o,
o
A
fru
>

E‘r(EvansQr Curry 1979). AH3¥]= ¢
sl BYPHE MG, 2% dAIHEE 2D
21 Z-o) 2+3}(chlorosis) ¥ ¥ AH(necrosis)S 4
(Haines 5 1980). 3 2Hdu]= E 1M 3}
ot E ddE9RE %%"’\]713’_ nAgEe] A
£ At e AsdAES AT
(Nouchi 1991).

A5 2 Eol A A gulol ok DAk A o

2 Qg ASIAEY 20 ThsAdo] A7]E I 9
(Koricheva 5 1997; Kim 2005). 2] &AW &4F
27 AAEE g xR0l TAL A s
| =th(Foyer 5 1994; ZeeshanZ} Prasad 2009).
FEA G o A AL DAabkael ofsf fA w4
HE Lo (Yan 5 2010), LF2 Eox A ~EY
of oell A=A AHe] st AE SAHAA
Hl&o] v Aor Hauso] lth(Zeeshan¥}
Prasad 2009). 2 &-& 7E ~Eg A2 RE Y€
2/4212:(0,, HyOs, + OH, '0,)E F=8}3}7] 91
Astetz o7l E A glew, o7]de
superoxide dismutase(SOD), catalase 55 X33t
ofg] FH| Irrstaset kst Eo] HoEof
UTHWyrwicka®} Sklodowska 2006; Gao$} Zhang
2008).

Polyamine> &=stad = delx glom YA
o] A A3} Ao Hoste AoR BaEo gl
(Walters 2003). 53] ¢Zo1} A %?Jr 7&—8— HA1E
gl 2ol ogk A& a7t & FlA F
d 9 6‘H ARE = Aor ‘/Hﬂ";}:‘q—(Vehkova 5 2000;

P

oX do AN W B off ot &L
=)

e S
i‘&

ml

X

[o:
¢

o

Hj( _I[rﬂ oZ:

o

o [ r

% polyamine

Jufeh olclol ok ALgstul, 4
2248 Ho|= ; 2 B3 ¥ Kim
FO. 2 Hy0,9

HE Y

oH

Al
B X sKImpatiens balsamina L.) EAE 2% sodium
hypochloride &40 2 ¥W Aysia A3 5,
500g2] I EN : P05 : K20 = 021g : 0.41g :
0.382)5 ¥ ZetxaE X E AN gFdted <
T8RN AEAZT 8713 WY £ee
ST ~194)°] 30T, (194 ~7A)e] 20T o]
on, Fee FoRt 9 70£5% S frAleHlH 35
Zol 87l AAE AEAS Al ZAAE

2 ARGkl

L Ho

ol

—_

ARMH| HZE Y A2
Fadule] AZE Singhsh Agrawal(1996)°)
o wa} IN H,S0,¢ IN HNOsE ©o]-&3to] pH
247+ 2.0, 3.0, 4.091 %%42 TS0l Algatg] om,

l‘-‘>l_>,4d

A EA(Chlorophyll) &2 53
TAHAR7F A3 Ao 4=

= A7) 3k, 2331 AMH & A e e
o 1gS AH 0}04 99.5% ethanol®l] ¥ 1 4C
bl asA7t FEAAD. 934 9
spectrophotometer(UV-1200, Shimadzue Co., Kyoto,
Japan)E ©] €3l Knudson 5(1977)2] ®Ho| uje}
664nm 2 649nmolA FHEE Z2H 5t FS %

Aetsic.

o

]

<
1%
1

S
>k$io$‘,:r£J

O:

h
o
=

Hydrogen peroxide(H.0,) M2 24
2739 QlFabdn] Al F, 19 B3t de

A et dAALZ A8 Smle 20mM
K-phosphate buffer(pH 7.0)5 3 7}ste] F712 vl
gk oh, 1587 9412](12,000g)3ke] 1 S
SFEA e o] &otth Ho0,0 A FHEAS Lee

ol



154 Wohg: Agule) ol Base] AAws 2 Fus 4

(1999)] W<l w} 0.02% dianisidine 250ul, Sunit
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Fig. 1. Effects of simulated acid rain on the growth of
garden balsam.
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2. Effects of simulated acid rain on contents of
chlorophyll and H,O; of leaves of garden balsam.
Each value is mean + SE of 6 plants. Asterisk*’
represents significant difference at p<0.05.
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= ?7}5}3?\‘3}(1%] 2). H,0,= superoxideE SOD

b &A% ATz gAY Aos 1 A RE AE
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2 hydroxy radical 2 AAJsle] Aol Tpitsl=
7= Aoz A °1rﬂr(Lee 1999). T3 A
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a¥o] e ol & T E W 1FaHdH] el €
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Table 1. Effect of simulated acid rain on galactolipid fatty acid content and ratio of unsaturated to saturated (u/s) fatty

acids in leaves of garden balsam.

Galactolipid fatty acids”

Simulated acid rain (%) Ratio
(PH) 16:0 16: 1 18:0 18: 1 18:2 18:3 ufs
5.6 7.05 1.28 1.74 0.61 4.20 85.12 1038
4.0 7.68 1.22 1.80 0.60 431 84.39 9.55
3.0 8.23 1.08 1.92 0.65 4.83 83.20 8.77
2.0 8.41 1.05 2.04 0.63 4.85 83.00 8.57

YEach value is mean of 4 plants.
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Table 2. Effect of simulated acid rain on phospholipid fatty acid content and ratio of unsaturated to saturated (u/s) fatty
acids in leaves of garden balsam.

Phospholipid fatty acids"” (%)

Simulated acid rain Ratio
(pH) 16 : 0 16:1 18: 0 18: 1 18 :2 18:3 ufs
5.6 25.88 6.28 3.19 4.98 10.12 49.55 2.44
4.0 26.06 6.26 3.24 5.01 10.11 49.32 2.41
3.0 27.45 5.67 3.33 5.13 10.22 48.20 2.25
2.0 27.98 5.42 345 5.30 10.10 47.75 2.18
YEach value is mean of 4 plants.
Zste Zlow vEiyth 5 gAEY A5 3R 15
Aol oJa] ZEAWAK16 1 0, 18 : 0) H]Eo] Z7} oL P ]
ah= A ¥ 6H EXAAN6 1 13} 18 1 3 ) H] . *
&9 tag Hlon, ofd we} oAk ot o I i
B3Rt ngol pH 2.0 A2lelA 857 1} sl [ 1
Bl thz79 pH 5.6 A9 10. 3801] Hla oF 5
17.5% 7H2d Aoz JepgthE
RERERL 4& SRR %w: FRPERT o5
Wstel fARg Ak EMIITHE 2). IAES 2 Spd . :
A 160 2 1809 ¥ &o] pH 5.0 A 2 20
A 747} 2588% 2 3.19%% vehiley, pH 0| T =
2.0 AgolA 247+ 27.98% 2 3.45% = UERfo] o 2
FAdH o] pH7} Boldd we 27t Roz 1} § 100 -
Ebeh mmek BEapaakel 1601 2 18 : 39 Y| £ 50
&< pH 5.6 Aol 247t 6.28% 2 49.55%E |t 0
el o pH 2.0 Heloll A 247 5.42% 2 47.75% 100 spm
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ahe Ao Ut oo whet 9A a9 TaA ol = |
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2.18% YR o] thxel pH 5.6 A 2]2] 2.440] w3} 40 - ]
% 11% #Aade Aoz YEthE 2). 20 L |
AFAulel ot A ike] Hl& Wstel E35}A]
o]t RESA PR HAE 33 UE o8 ST as 40 a0 20
3 UV-B 43 A7} FARE 43S Yepda 9le Simulated acid rain, pH
™ (An & 2000; Kim 2006), 1&4Hd8] 2|7k A Fig. 3. Effects of simulated acid rain on polyamine levels
o 2o 2 Al TS n|X e Ao g AlgHr) in garden balsam. Each value is mean + SE of 4

plants. Asterisk™ represents significant difference
. at p<0.05. Put, putrescine; Spd, spermidine; Spm,
AAste Aoz g spermine.
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2 it Walters 2003). £ A3 Ay} 843 do&
putrescine(Put), spermidine(Spd), spermine(Spm)<]
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pH 2.0 gl vla] °F 40% Pl dF T7HE U
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HA717] ek o] g0 g AlgHh

Catalase= SOD T3 &7 tjZ A0 AL &
Aol #odste EaR A ltH(Turrens 2010).
2 243X pH 4.0, 3.0, 2.09] AFAHIH] Ao
ol3)| Catalase®] &/J°] pH 5.69 Hla| A S7}3h
= Ao 2 UElYT] Catalase®] &4 7l 9Fo
U UV-B 5o A= dojdtia Buro] gle
™ (Mcclung 1997; Yan & 2010), S1FAHdH] ol <3
AAE H,0, 59 242 F531E5 fal S7te

—

CAT activity
umol min™ mg™! protein

5.6 4.0 3.0 2.0
Simulated acid rain, pH

Fig. 4. Effects of simulated acid rain on activities of
catalase in garden balsam. Each value is mean *
SE of 4 plants. Asterisk™ represents significant
difference at p<0.05. Put, putrescine; Spd,
spermidine; Spm, spermine.
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