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Comparison on Antioxidative Capability in Leaves of Red and Green Ama-

ranth (Amaranthustricolor L.) under High Temperature Stress
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Abstract: Antioxidative capability in leaves of two cultivars of Amaranthus tricolor (red and green leaf) was
investigated by high temperature (40 ) treatment for 6 d. The results showed that the contents of total
phenalics were similar between two cultivars of amaranth under high temperature stress. However, contents of
amaranthin (one type of betacyanins) and flavonoids increased more remarkably in red cultivar than in green
cultivar. Activities of three antioxidases in both cultivars decreased, no much difference was found in the
alteration of superoxide dismutase (SOD) activity between two cultivars, but compared to activities of ascor-
bate peroxidase (APX) and catalase (CAT) in green cultivar, activities of APX and CAT in red cultivar slightly
decreased. In comparison with the green one, less accumulation of H,O, in leaf tissue and higher chlorophyll
content were observed inred cultivar. Hence, the heat injury index of red cultivar was obviously lower than that
of green cultivar.
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1
Table 1 Changes in amaranthin and tota chlorophyll contents in leaves of two amaranth cultivars under high temperature stress

IAs35:(100 mg)™* (FW) /mg-g* (FW)

od 2d 4d 6d od 2d 4d 6d

0.202+0.007  0.174+0.002  0.149+0.001 0.167+0.005 1.89+0.03°  1.45+0.01 1.01+0.06 0.92+0.25
0.273+0.010° 0.251+0.014" 0.373+0.022" 0.417+0.028" 1.61+0.17 1.27+0.03 1.32+0.14" 1.10+0.29

P<0.05 P<0.01

2
Table 2 Changesin thetotal phenolics and flavanoid contents in leaves of two amaranth cultivars under high temperature stress

IAy(100 mg)™* (FW) IAgz5-(100 mg)™ (FW)

od 2d 4d 6d od 2d 4d 6d

1.25+0.003 1.34+0.001 1.83+0.004 1.69+0.012 1.67£0.021 3.52+0.034 3.83+0.017 2.26+0.036
1.41+0.008 1.47+0.003 1.89+0.017 1.76+0.008 2.01+0.088" 3.88+0.015" 4.57+0.023" 3.30+0.067"

P<0.05 P<0.01

3 DPPH-
( 2000) :
DPPH- ( 3
H,O, Oy ) , 6
: O, SOD, DPPH- 46.1%,
H,0, CAT APX ( 2d , 6
1999) ( 35.7%
2), (2d), SOD APX CAT 4 H.,O,
Oy , SOD Lu Higgins (1998) ,
2d ,DAB H,O,
APX CAT : (DAB-H,0,) , DAB
H,O,
H,0, 4-a b

—— I ——

2.4 _ 0.32 400
2 2 £
£ 18 = 0 & 320
[ # oz w240
H = a 1
LI 2L 016 )
3 £ £ & 160
- f- 1
g 0.6 8,. 0. 08 E:: &0
@ a S
0 " M a o L " ' n 1 L a
) 2 4 6 0 2 4 6 0 2 4 6
StEEd
2 SOD APX CAT

Fig.2 Effects of high temperature on the activities of SOD, APX and CAT in leaves of two amaranth cultivars
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Fig.3 Changes in tota antioxidant capacity in leaves of two
amaranth cultivars under high temperature stress
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Fig.4 Locdlization of DAB-H,O, complex in leaf discs of two amaranth cultivars under high temperature stress
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