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Analysis on three isozymes in plants of Curcuma L.

DENG lJia-bin, GOU Lin, DING Chun-bang, ZHANG Li, YANG Rui-wu
College of Biology and Science, Sichuan Agricultural University, Ya’an 625014, China

Abstract: Objective To explore the interspecific and intraspecific genetic relationships of six species in Curcuma L. Methods The
superoxide dismutase (SOD), polyphenol oxidase (PPO), and cytochrome-oxidase (COD) were studied by vertical slab polyacrylamide
gel electrophoresis (PAGE). The three isozymes data were analysed by using clustering method UPGMA. Results The six species in
Curcuma L. can largely be distinguished by zymogram of three isozymes; Moreover, PPO and COD can be used to distinguish the
different accessions in the same species of Curcuma L. Conclusion The genetic relationships among different accessions are related
with the geographical origin. Clustering approach could make a distinction between Curcuma longa and C. sichuanensis. The
differentiation has happened between the wild and cultivated species of Curcuma L.
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Table 1 Materials tested
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Fig. 1 Isozyme band photos of some SOD, PPO, and COD in plants of Curcuma L.
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Table 2 Rf values of SOD bands and their distributed frequency
fgnly  REEH BUFR/% | Mgy REME /% | Mgilr RE(E B0%/% | Bglr RE(H B%/%
S1 0.17 5.4 S8 0.33 2.7 S15 0.61 5.4 S22 0.74 324
S2 0.20 16.2 S9 0.51 243 S16 0.63 40.5 S23 0.76 243
S3 0.21 243 S10 0.54 243 S17 0.64 24.3 S24 0.77 243
S4 0.22 54 S11 0.55 16.2 S18 0.66 8.1 S25 0.78 514
S5 0.23 10.8 S12 0.56 18.9 S19 0.68 243 S26 0.80 243
S6 0.24 2.7 S13 0.57 29.7 S20 0.71 324 S27 0.83 243
S7 0.28 21.6 S14 0.58 243 S21 0.73 243 S28 1.0 78.4
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Fig.2 SOD isozyme schema graph of 37 materials in plants of Curcuma L.
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Fig 3. PPO isozyme schema graph of 37 materials in plants of Curcuma L.
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Table 3 Rf values of PPO bands and their distributed frequency

Aty Rf SES Aty Rf fH SIESL Bty RffH SIESL
P1 0.07 2.7 P21 0.32 5.4 P41 0.56 2.7
P2 0.1 2.7 P22 0.33 16.2 P42 0.57 18.9
P3 0.11 27.0 P23 0.35 5.4 P43 0.58 37.8
P4 0.13 35.1 P24 0.36 243 P44 0.59 2.7
P5 0.14 16.2 P25 0.37 18.9 P45 0.6 8.1
P6 0.15 16.2 P26 0.38 10.8 P46 0.63 2.7
P7 0.16 29.7 P27 0.39 16.2 P47 0.68 2.7
P8 0.18 29.7 P28 0.4 21.6 P48 0.71 2.7
P9 0.19 2.7 P29 0.42 243 P49 0.72 18.9
P10 0.2 10.8 P30 0.43 29.7 P50 0.75 2.7
P11 0.21 13.5 P31 0.44 40.5 P51 0.76 8.1
P12 0.22 13.5 P32 0.45 2.7 P52 0.77 37.8
P13 0.23 432 P33 0.47 10.8 P53 0.78 243
P14 0.24 2.7 P34 0.48 32.4 P54 0.79 10.8
P15 0.25 8.1 P35 0.49 2.7 P55 0.8 2.7
P16 0.26 8.1 P36 0.5 2.7 P56 0.81 18.9
P17 0.27 5.4 P37 0.51 2.7 P57 0.83 16.2
P18 0.28 8.1 P38 0.53 16.2 P58 0.85 2.7
P19 0.29 8.1 P39 0.54 2.7

P20 0.3 2.7 P40 0.55 29.7
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JNEESE, TPEFR. A SRR T P25 A
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Table 4 Rf values of COD bands and their distributed frequency

g Rf {H 1% i Rf 1 S 1% g Rf {H B Yo
Cl 0.11 324 C17 0.39 35.1 C33 0.62 54

C2 0.12 243 C18 0.40 13.5 C34 0.63 2.7

C3 0.13 18.9 C19 0.41 59.5 C35 0.64 5.4

C4 0.18 27.0 C20 0.43 10.8 C36 0.70 2.7

C5 0.19 21.6 C21 0.44 32.4 C37 0.71 2.7

Co6 0.20 27.0 C22 0.45 21.6 C38 0.72 18.9

C7 0.21 13.5 C23 0.46 243 C39 0.73 10.8

C8 0.23 10.8 C24 0.47 243 C40 0.74 2.7

c9 0.27 8.1 C25 0.50 2.7 C41 0.75 2.7
C10 0.28 18.9 C26 0.51 10.8 C42 0.76 24.3
Cll1 0.29 2.7 C27 0.53 21.6 C43 0.78 27.0
C12 0.30 2.7 C28 0.55 27.0 C44 0.81 8.1
C13 0.33 54 C29 0.56 243 C45 0.83 62.2
Cl4 0.35 8.1 C30 0.59 64.9 C46 0.88 46.0
C15 0.36 54 C31 0.60 21.6 C47 0.89 2.7
Cl6 0.38 2.7 C32 0.61 5.4

c]ll23;15'rs910111;]1314151611132222222222293031323334353637
c47E = FESASSSSS = -§E====§§§===§=§==_

4 ZHREEY 37 BT COD B LEEE

Fig. 4 COD isozyme schema graph of 37 materials in plants of Curcuma L.
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Fig. 5 Clustering chart of SOD, PPO, and COD isozymes

of 37 materials in plants of Curcuma L.
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