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Comparison of Membrane Fatty Acids Components in Leaf and Root of Four

Autumn Chrysanthemum Cultivars under Low Temperature
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Abstract: Early-flowering cultivars ‘Taipingdexiaogu’, ‘Jinfengling’ and late-flowering cultivars ‘Mobao’,
‘Xingguangcanlan’ were used as experimental materials in this paper, components and contents of fatty acid in
leaf and root under different temperatures were determined by gas chromatography technology. The results
showed that membrane fatty acid in leaves and roots of 4 autumn chrysanthemum cultivars were mainly com-
posed of palmitic acid (C,,), linoleic acid (C,5,) and linolenic acid (C,s5), the main component of unsaturated
fatty acid was linolenic acid (C,g;) in leaves, and linoleic acid (C,q.,) in roots, the contents of which were more
than 49.81% and 35.49% in total fatty acids, respectively. The palmitic acid (C,,,) was main kind of saturated
fatty acid. Low temperature contributed to the formation of unsaturated fatty acids and the increament of IUFA,
the IUFA of late-flowering cultivars were more significantly affected by subzero low temperature. Unsaturated
fatty acids contents in leaves ascended gradually with the decline of temperature, unsaturated fatty acid contents
in leaves were higher evidently than those in roots in whole experiments, there were some differences in mem-
brane lipids response to low temperature in leaf and root.
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Table 1 Components and contents of fatty acid in leaves of chrysanthemum under low temperature
JIR W7 2 /%
ARG i Fel i/ C
C14:0 Clﬁ:ﬂ Cm;n sz:ﬂ Clx:l CIS:Z C18:3

KT NE 16 1.63+0.14° 12.30+0.29" 4.74+0.37" 0.45£0.04"  6.73£0.32"  21.16£0.19°  52.96+0.42°
5 1.80:£0.08% 11.62+0.07* 5.11+0.36" 0.54+0.04° 4.02+0.29°  21.62+0.20° 55.27+0.38"

4 1.98+0.06" 10.50+0.81° 4.30+0.13° 0.34+0.14° 2.82+0.41° 17.64+1.86°  62.43+2.73"

-8 1.88+0.11° 10.22+0.69" 3.57+0.20° 0.38+0.02° 3.29+0.13° 17.17+0.13°  63.49+0.94*

R 16 2.05+0.08° 12.27+1.82° 7.18+0.26° 0.49+0.21° 6.84+0.67" 16.54£0.46™  54.63+£1.04
5 2.05+0.09¢ 11.03+0.23" 7.61+0.54" 0.73+0.06" 5.12+0.15" 16.85+0.16" 56.60+0.43"

-4 2394+0.15  10.04+0.54° 9.92+1.66" 0.58+0.37° 3.13+0.41° 15.23£1.12°  58.70+3.44°

-8 2.45+0.29° 9.84+0.16" 9.38+1.16" 0.45+0.14° 3.07+0.03° 15.48+0.06"  59.34+1.29°

HRTE 16 1.83+0.02° 11.86+0.16 4.84+0.29" 0.55+0.16" 6.89+0.17" 16.28£0.22"  57.76£0.34°
5 1.87+0.21° 10.31+0.92° 6.29+0.35" 0.60+0.15" 4.66+0.16 16.1240.27°  60.16+0.62"

4 2.51+0.15° 8.62+0.64° 5.13+0.41° 0.55+0.10° 2.76+0.06° 17.9242.26"  62.54+2.59"

-8 2.23+0.08" 8.53+1.14° 5.16+0.31° 0.47+0.02° 3.50+0.28° 15.48+0.11° 64.63+1.00

S ivEy 16 2.20+0.78° 15.27+1.71* 3.06+0.71° 0.30+0.26"  7.22+1.41° 22.02+0.49"  49.81+3.96°
5 2.08+0.14° 11.35+1.18" 5.63+0.67° 0.57+0.12° 4.52+0.11"  22.33+0.30°  53.51+1.33°

4 2.04+0.41° 9.66+0.84° 3.75+0.77° 0.25+0.05" 3.40+0.51"  21.16+£2.62° 59.74+3.97°

-8 1.66+0.30" 9.89+1.88° 3.56+0.52° 0.30+0.04  2.29+0.42° 16.21+0.33°  66.09+3.44*
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Table 2 Analysis of unsaturated fatty acids related indexes in leaves of chrysanthemum under low temperature

E(%J ‘“—l** EE/QC USFA/SFA IUFA C18.3/(CIS:I+C18,2) C18:3/(C18,1+C18:2+C18.3) C18:2/(C18v1+C18:2+C18.3)

RPN 16 4.23+0.10° 624.54+76.16° 1.90+0.04° 0.65+0.01° 0.26+0°
5 4.24+0.08° 738.75425.53" 2.16+0.02° 0.68+0.01° 0.27+0°

-4 4.854+0.28" 512.63+75.93¢ 3.08+0.44" 0.75+0.03" 0.22+0.03°

-8 5.25+0.37° 593.19£19.21% 3.10+0.04" 0.7620.01° 0.20£0.01°
R 16 3.57+0.37" 620.89+£60.40" 2.34+0.09° 0.70+0.01° 0.21+0°

5 3.67+0.10 743.45+£57.56" 2.58+0.02° 0.72+0° 0.21£0.01°

-4 3.39+0.42" 304.08433.37° 3.22+0.43" 0.7620.02° 0.2040.02°
-8 3.530.28" 425.45+106.22° 3.20+0.06" 0.760" 0.200°
B 16 4.24+0.09 831.38+36.77° 2.49+0.02° 0.71+0.01° 0.20+0°
5 4.25+0.22° 887.18+62.80" 2.90+0.02 0.74+0° 0.20+0°

-4 4.96+0.11° 271.26+5.58° 3.05+0.44™ 0.75+0.03* 0.22+0.03"

-8 5.13+0.47" 410.60+43.04° 3.40+0.05" 0.77+0.01° 0.19+0.01°

SR 16 3.90+0.88° 702.86+27.69" 1.72+0.22° 0.63+0.03° 0.28+0.01°

5 4.11+0.36™ 787.56+96.50™ 1.99+0.07% 0.67+0.01" 0.28+0.01°

-4 5.38+0.42" 474.53+60.52°¢ 2.47+0.46° 0.71+0.04° 0.2540.04°

-8 5.63+1.18" 865.73+56.83° 3.58+0.33" 0.78+0.02° 0.19£0.01°
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Table 3 Components and contents of fatty acid in roots of chrysanthemum under low temperature

. AR IR /%
A mA g/ C
C14:0 C16:0 CIX:O C22:0 ClS.l CIX:Z C18:3
e AN 16 1.72+0.02° 22.45+0.09° 2.75+0.17° 1.85+0.17° 17.7340.94*  39.49+0.75" 14.01+0.62"
5 1.3740.15° 17.39+1.27° 3.89+0.68° 2.75+0.47° 14.94+0.87°  42.00+3.50° 17.66+5.37°
-4 1.38+0.09° 23.610.20° 1.89+0.13° 1.20+0.37° 14.86+0.07°  43.49+0.80° 13.57+1.09°
-8 1.87+1.43° 23.2040.80° 1.43+0.12° 1.31£0.25° 16.44+0.71°  42.35+0.80° 13.39+0.64°
R 16 1.6240.05" 22.534+0.08" 3.24+0.21° 2.24+0.07" 14.85+0.57" 44.34+0.80° 11.19£0.60°
5 1.47+0.05° 21.83+0.12° 3.98+0.40" 2.09+0.18 13.31+0.15° 43.36+3.54° 11.82+0.38™
-4 1.42+0.01° 25.05+0.37 2.06+0.01° 1.720.04° 11.39£0.42°  45.51+0.17° 12.85+0.58%
-8 1.32+0.02¢ 24.05+1.24° 1.51£0.18¢ 2.51£1.15 13.5240.91°  45.50+0.07° 13.72+1.10°
B 16 3.36+1.71° 20.49+0.23° 4.17£0.16° 2.09+0.15° 13.45£0.34°  41.50+£0.66™  14.94+0.35"
5 2.24+0.05°  20.82+0.13° 4.60+0.16° 2.08+0.04° 13.2940.46°  41.03+0.64" 15.92+0.07°
-4 1.66+0.03° 22.91+0.06° 2.5740.20° 1.59+0.09° 14.1440.16°  42.59+0.50° 14.54+0.26°
-8 1.50+0.03° 24.84+0.20° 1.73+0.06° 1.71£0.19° 14.56+0.13*  42.39+0.55" 14.27+£0.77°
SRR 16 2.29+0.04° 22.24+0.04° 3.71£0.23" 2.05+0.28" 17.11+2.35° 35.49+1.00° 13.88+1.72%
5 1.30+0.32° 20.78+2.33" 3.40+0.07" 2.46+0.89° 13.6842.67"  40.13+5.96° 18.26+5.88"
-4 1.45+0.05° 25.48+0.29" 2.54+0.94" 1.04+0.49" 11.9540.72°  46.97+0.88" 13.82+1.87%
-8 1.17+0.08° 25.94+0.10° 1.8120.20° 1.67+0.32% 11.66£0.48"  46.49+0.49° 11.25+0.74°
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Table 4 Analysis of unsaturated fatty acids related indexes in roots of chrysanthemum under low temperature

*k/;l_glll__lllﬂj iﬂ%‘l}‘E/OC USFA/SFA IUFA C18:3/(C18:1+C18:2) C18:3/(C18:1+C18:2+CIR:3) C18:2/(C18:1+C1X:2+C18:3)
RPN 16 2.48+0.03" 93.36+7.64" 0.25+0.02° 0.20+£0.01° 0.56+0.01°
5 2.94+0.18" 94.30+26.61° 0.32+0.13" 0.2340.07° 0.560.06°
-4 2.56+0.07° 125.14423.69° 0.2340.02° 0.19+0.02° 0.60+0.15*
-8 2.60+0.15° 129.42+14 .87 0.2340.02° 0.18+0.01° 0.59+0.01°
LR 16 2.38+0.03" 88.08+10.95° 0.1940.01° 0.16+0.01° 0.63+0.01°
5 2.40+0.02° 95.90+10.57" 0.20+0.01" 0.17+0.01% 0.64+0.01°
-4 2.3140.04° 109.69+6.12* 0.23+0.01* 0.18+0.01* 0.65+0"
-8 2.4140.22% 116.30+3.77" 0.2440.03" 0.1940.02° 0.61+0.04°
R 16 2.33+0.14° 93.30+8.90" 0.27+0° 0.21+0.01° 0.59+0.01°
5 2.36+0.04" 98.41+4.96" 0.29+0° 0.2340° 0.58+0.01°
-4 2.48+0.03" 95.35+11.50" 0.26+0.01° 0.20+0.01° 0.60+£0.01°
-8 2.36+0.03" 101.43+5.93" 0.26+0.02" 0.20+0.01° 0.59+0.01°
SR 16 1.98+0.04° 86.24+15.01° 0.26+0.04° 0.21£0.03" 0.54+0.01°
5 2.61£0.37° 89.75+13.36" 0.3640.19" 0.26£0.09° 0.55+0.06°
-4 2.67+0.11° 103.75+4.32% 0.2340.04° 0.1940.02° 0.65+0.02°
-8 2.27+0.02° 121.56+10.86" 0.19+0.02° 0.16£0.01° 0.67+0.01°
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Fig.l Changes in contents of saturated fatty acid and unsaturated fatty acid in leaves and roots
of autumn chrysanthemum under low temperature
Bl A PR HER 22, n=3. B RFIANEANG FREOR 225 B 35 (P<0.05).
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