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Abstract--Callus tissues were denved from cotyledon segments of Cucumrs me10 and Cucunus satwus Four com- 
bmatlons of growth factors, I e , naphthalene acetlc acid (NAA) plus coconut water (CW), NAA plus kmetm, NAA 
plus 6-benzylammopurme (BAP) and mdole 3-butync acid plus BAP, were mcorporated m the medmm for callus 
mitlatlon as well as for growth of excised callus m culture for su passages The proportion of total saturated to 
unsaturated acids and the ratlo of hnolac to hnolemc acid was influenced by the change m the type of auxm and 
cytokmm m the combmatlons used A many fold increase of mynstlc acid was recorded for the mdole 3-butyricacld plus 
BAP combmatlon 

INTRODUCTION 

The fatty acid composttlons of the total hplds in callus 
cells of SIX plants of Cucurbltaceae were determmed 
prevtously m this laboratory [l] The ttssues were derived 
from cotyledon segments which were devoid of growing 
axis and which were obtained from aseptically germmated 
seedlmgs The fatty acid composltlons of the callus 
cultures dlffered from that of the cotyledons m the 
propomon of unsaturated to saturated acids and m the 
changes m the types of major constituent fatty acids [l] It 
was demonstrated that growth factors not only induced 
menstematlc actlvlty to form new cells, but also brought 
about a change m fatty acid metabolism m such cells [2] 

In the present study, we have exammed the influence of 
different growth factors incorporated m the medmm used 
for callus mltlatton and growth on the fatty acid com- 
positions of cotyledonary calh of Cucumzs melo L var 
utdzsslmus Duthte and Fuller and C satwus L 

RESULTS 

The mam fatty acids m call1 of both the mater&, 
grown m the presence of four combmatlons of growth 
substances were mynstlc (14 0), pahmtlc (16 0), stat 
(18 0), olelc (18 l), hnolelc (18 2) and hnolemc (18 3) 
(Table 1) Arachldlc acid (20 0) was detected only in C 
me10 callus grown m the presence of NAA +coconut 
water, while trldecanolc acid (13 1) was found in C satwus 
callus grown m the presence of IBA + BAP The relatwe 
proportions of total saturated to unsaturated fatty acids 

l Part 3 m the senes “Fatty Acids m Callus Cultures” For Part 
2 see ref [2] 

*Deceased 16 January 1983 
Abbrewations BAP, 6-benzylammopunne, CW, coconut 

water, IBA, mdole 3-butync acid, Kn, kmetm, NAA, naphthalene 
acetlc acid 

and of mdlvldual components varied considerably m both 
the tissues for all four growth factor combmatlons In 
media contamng coconut water, the proportlon of 
saturated fatty acids was higher than that of unsaturated 
ones and the concentration of hnolemc acid was 2-4 trmes 
than that of lmolelc acid Replacement of coconut water 
by kmetm resulted m an increase of hnolemc acid and a 
decrease m total saturated acids Addltlon of another 
cytokmm, BAP, m place of kmetm, Increased the palmitlc 
acid content thus increasing the proportlon of total 
saturated fatty acids The concentration of hnolemc acid 
was drastically reduced When IBA mstead of NAA was 
used m combmatlon with BAP, there was a further 
Increase m the proportlon of total saturated acids, but, 
most mterestmgly this was mamly due to an mcrease m 
myrlstlc and not palmmc acid as found with NAA + BAP 
In both the materials, changes m growth factor combl- 
natlons brought about more or less slmllar changes m the 
dlstnbutlon patterns of the fatty acids 

Varmtlons m texture, colour, growth and total hpld 
content of the two types of callus (Table 2) were not 
related to fatty acid composltlon (Table 1) 

DISCUSSION 

Cultural condttlons such as temperature, hght, carbon 
and nitrogen source have been reported to mfluence the 
fatty acid composltlons of callus cells [3] In the data 
compM by Hllditch and Wllhams [4] on natural fats, a 
considerable number of references are cited which clearly 
show that chmatlc condltlons, namely, light and tempera- 
ture, have a profound influence on fatty aad composition 
even of the same variety of plant seed The vanatlon m 
lipid pattern may be the result of a direct effect of these 
factors on enzyme actwltles and it was also suggested that 
these factors may indirectly affect the composition by 
mfluencmg the types and amounts of growth substances 
[S] Callus cultures provide a useful model system with 
which to study the influence of growth substances, since 
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Table 1 Constituent fatty acids of total hpld of callus cultures (expressed as %) 

Fatty 
acids 

c me10 C samx4s 

NAA+CW NAA+Kn NAA+BAP IBA+BAP NAA+CW NAA+Kn NAA+BAP IBA+ BAP 

12 0 
12 1 
13 0 
13 1 
14 0 
16 0 
18 0 
18 1 
18 2 
18 3 
20 0 
Saturated 

fatty acid 
Unsaturated 

fatty acids 

09*058 08*017 
Tr 01*002 

16&018 19*015 
- 

32&023 
412kO86 

62+042 
33&018 
11~041 

328&033 
3OkO32 

- 
82kO36 

3662045 
32+033 
42+027 
60+040 

390+030 
- 

09*0 10 
01*002 
1 l&O14 

- 
105kO20 
434*015 

25+025 
61*016 
87&009 

266*043 
- 

21*012 
Tr 

23kO22 
- 

156kO36 
478kO53 

24+024 
54*037 
33+020 

21 1*041 
- 

07+012 
Tr 

17+012 
- 

42*023 
430+019 

73&028 
8OkO26 
74*030 

275f031 
- 

17+005 
Tr 

15+006 
- 

106kO 18 
337*015 

54+005 
61&023 
30*027 

380+023 

07+005 
Tr 

13+006 
- 

121+020 
461+020 

31*014 
43+023 
65kOl7 

259+012 
- 

21*011 
Tr 

05+010 
37+017 

195+_058 
498+043 

46kO 15 
19kO32 
22kOl4 
97&012 

- 

56 l&O27 507+0 16 584kO45 702+041 569kO45 529kO17 633kO43 765kO23 

438+031 493*037 415kO21 298+017 429+042 47 1*034 367kO25 235kOl9 

Tr, trace -z 0 lx, Mean + s e of nme GLC analyses from three experiments, each of which used 10 g of tissue 

Character 

Table 2 Character and total hpld content of callus tissues 

c me10 C satzvus 

NAA+CW NAA+Kn NAA+BAP IBA+BAP NAA+CW NAA+Kn NAA+BAP IBA+BAP 

Colour Yellowish Yellowish Yellowish Yellow Yellowish Whmsh Wlutlsh Browmsh 
Texture Loose Compact Compact Loosely Loose Loosely Loose Loose 

compact compact 
“GI 92lkO17 778fO20 832*015 909&021 730+050 1047+012 856fO19 757&028 
tTotalllpld(%) 415kO13 387*020 37OkO22 431*034 332*020 330+025 350+034 211*026 

l GI (Growth Index) = 
final fr wt 

mitral fr wt 
(mean f s e of 15 replicates of tissue) 

t Total hpld (%) on dry wt basis (mean f s e of five sets, each of 10 g tissue) 

these factors are the most important and essential con- 
stituents of the culture medium That growth substance 
combmatlons influence fatty acid composltlon of callus 
cells 1s confirmed m our present study The presence of 
kmetm enhanced desaturatlon, whilst another cytokmm, 
BAP, produced the opposite effect Addition of the auxm 
IBA m combmatlon with BAP, further increased satu- 
ration but unlike NAA, the increase m total saturated 
acids was accounted for by myrlstlc acid and not by 
palmltlc acid These effects can be explamed in two ways 
Firstly, the growth regulators may directly or indirectly 
affect specific steps m the blosynthesls of fatty acids 
Secondly, particular combmatlons of growth substances 
may favour dlvlslons and increase cell population with 
genetic capacity to synthesize particular hpld patterns, 
since callus cultures are normally composed of genetically 
heterogenous cell populations If the latter explanation 1s 
estabhshed then the technique may be profitably applied 
to the lsolatlon of clones contammg increased quantities 
of desired fatty acids 

Sutton & Co, Calcutta, were asceptically germmated on an 
agar-sucrose medmm (0 5 y0 Dlfco-Bacto Agar + 2 7” sucrose) 
Cotyledons were dlssected out dlscardmg the quarter portion 
attached to the growing axis and the resultmg segments were 
planted on the basal medmm of Murashlge and Skoog [6] 
supplemented with (a) 1 mg/l NAA + 15 % (v/v) CW, (b) 1 mg/l 
NAA + 1 mg/l Kn, (c) 1 mg/l NAA + 1 mg/l BAP, (d) 1 mg/l 
IBA + 1 mg/l BAP 

All the media contunmg 2 % sucrose were adjusted at pH 5 6 
and sohddied with 0 7 “/, Dlfco-Bacto agar Imtlated callus was 
removed from the cotyledon segments and transferred to a fresh 
medmm of the same composition m each case and subcultured 
for s1x passages of 45 days each, m the dark at 25 f 1” Twenty 
rephcates of tissue were mamtamed for each treatment and all the 
experiments were repeated x 3 

Ltptd analym Tlus was performed as described m refs [ 1,2] 
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EXPERIMENTAL 

Ttssue culture Seeds of C me10 and C satlvus, purchased from 
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