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Abstract—Callus tissues were dertved from cotyledon segments of Cucumis melo and Cucunus satwus Four com-
binations of growth factors, 1¢, naphthalene acetic acid (NAA) plus coconut water (CW), NAA plus kimetin, NAA
plus 6-benzylaminopurine (BAP) and indole 3-butyric acid plus BAP, were incorporated m the medum for callus
mitiation as well as for growth of excised callus 1n culture for six passages The proportion of total saturated to
unsaturated acids and the ratio of linoleic to hinolenic acid was influenced by the change in the type of auxin and
cytokinin m the combinations used A many fold increase of mynistic acid was recorded for the indole 3-butyric acid plus

BAP combination

INTRODUCTION

The fatty acid compositions of the total lipids 1n callus
cells of six plants of Cucurbitaceae were determined
previously in this laboratory [1] The tissues were derived
from cotyledon segments which were devoid of growing
axis and which were obtained from aseptically germiated
seedlings The fatty acid compositions of the callus
cultures differed from that of the cotyledons in the
proportion of unsaturated to saturated acids and in the
changes 1n the types of major constituent fatty acids [1] It
was demonstrated that growth factors not only induced
meristematic activity to form new cells, but also brought
about a change 1n fatty acid metabolism 1 such cells [2]
In the present study, we have examined the influence of
different growth factors incorporated in the medium used
for callus miiation and growth on the fatty acid com-
positions of cotyledonary calli of Cucunus melo L var
utihissimus Duthie and Fuller and C satwus L

RESULTS

The mamn fatty acids in calh of both the materals,
grown 1n the presence of four combinations of growth
substances were mynstic (14 0), palmitic (16 0), stearic
(18 0), oleic (18 1), linoleic (18 2) and linolenic (18 3)
(Table 1) Arachidic acid (20 0) was detected only m C
melo callus grown in the presence of NAA + coconut
water, while tridecanoic acid (13 1) was found nC satius
callus grown 1n the presence of IBA + BAP The relative
proportions of total saturated to unsaturated fatty acids

*Part 3 1n the senes “Fatty Acids 1n Callus Cultures” For part
2 see ref [2]
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Abbreviations BAP, 6-benzylaminopurine, CW, coconut
water, IBA, indole 3-butyric acid, Kn, kinetin, NAA, naphthalene
acetic acid
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and of individual components varied considerably tn both
the tissues for all four growth factor combinations In
media contatming coconut water, the proportion of
saturated fatty acids was higher than that of unsaturated
ones and the concentration of linolenic acid was 2—4 times
than that of linoleic acid Replacement of coconut water
by kinetm resulted 1n an increase of linolenic acid and a
decrease 1n total saturated acids Addition of another
cytokinin, BAP, in place of kinetin, increased the palmitic
acid content thus increasing the proportion of total
saturated fatty acids The concentration of linolenic acid
was drastically reduced When IBA 1nstead of NAA was
used in combimnation with BAP, there was a further
increase 1n the proportion of total saturated acids, but,
most mterestingly this was mainly due to an increase tn
myrnistic and not palmitic acid as found with NAA + BAP
In both the materals, changes in growth factor combi-
nations brought about more or less similar changes in the
distribution patterns of the fatty acids

Vanations 1n texture, colour, growth and total hpid
content of the two types of callus (Table 2) were not
related to fatty acid composition (Table 1)

DISCUSSION

Cultural conditions such as temperature, light, carbon
and mitrogen source have been reported to influence the
fatty acid compositions of callus cells [3] In the data
compiled by Hilditch and Williams [4] on natural fats, a
considerable number of references are cited which clearly
show that climatic conditions, namely, light and tempera-
ture, have a profound influence on fatty acid composition
even of the same variety of plant seed The vanation in
hipid pattern may be the result of a direct effect of these
factors on enzyme activities and 1t was also suggested that
these factors may indirectly affect the composition by
influencing the types and amounts of growth substances
[5] 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 lipid of callus cultures (expressed as %)

C melo C satwus

Fatty
acds NAA+CW NAA+Kn NAA+BAP IBA+BAP NAA+CW NAA+Kn NAA+BAP IBA +BAP
120 094058 08+017 09+010 214012 07+012 174005 074005 214011
121 Tr 01+002 014002 Tr Tr Tr Tr Tr
130 16+018 194015 11+014 234022 17+012 15+006 134006 05+010
131 — — — — — — — 371017
140 324023 82+036 105+020 1564036 424023 106+018 1214020 1954058
16 0 412+08 366+045 434+075 478+053 430+019 3374015 4611020 498+043
180 62+042 324033 254025 24+024 73+028 544005 314014 461015
181 334018 424027 61+016 544037 80+026 611+023 43+023 794032
18 2 77+047 60+040 874009 334020 744030 304027 65+017 224014
183 328+033 390+030 266+043 2114041 275+031 380+023 2591012 97+012
200 30+032 — — — — — — —_
Saturated

fatty acid 561+027 5074016 584+045 702+047 5691045 529+017 633+043 765+£023
Unsaturated

fatty acids 4384031 493+037 415+021 298+017 429+042 4714034 3671025 2354019

Tr, trace < 019, Mean+se of nine GLC analyses from three experiments, each of which used 10 g of tissue

Table 2 Character and total ipid content of callus tissues

C melo C satwus
Character NAA+CW NAA+Kn NAA+BAP IBA+BAP NAA+CW NAA+Kn NAA+BAP IBA +BAP
Colour Yellowish  Yellowish  Yellowish  Yellow Yellowssh  Whitish Whitish Brownish
Texture Loose Compact Compact Loosely Loose Loosely Loose Loose
compact compact
*Gl 921+017 7784020 8324015 909+021 730+050 1047+012 856+019 757+028
tTotal ipid (%)) 415+013 3874020 370+022 431+034 3324020 3304025 350+034 2771026
final fr wt

*GI (Gl'owth Index) = m

(mean +se of 15 rephcates of tissue)

tTotal hpid (%) on dry wt basis (mean +se 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
combinations influence fatty acid composition of callus
cells 1s confirmed 1n our present study The presence of
kinetin enhanced desaturation, whilst another cytokinin,
BAP, produced the opposite effect Addition of the auxin
IBA 1n combination with BAP, further increased satu-
ration but unlike NAA, the increase 1n total saturated
acids was accounted for by mynistic acid and not by
palmitic acid These effects can be explained in two ways
Firstly, the growth regulators may directly or indirectly
affect specific steps m the biosynthesis of fatty acids
Secondly, particular combinations of growth substances
may favour divisions and increase cell population with
genetic capacity to synthesize particular lipid patterns,
since callus cultures are normally composed of genetically
heterogenous cell populations If the latter explanation 1s
established then the techmque may be profitably apphed
to the 1solation of clones containing imcreased quantities
of desired fatty acids

EXPERIMENTAL

Tissue culture Seeds of C melo and C sativus, purchased from

Sutton & Co, Calcutta, were asceptically germinated on an
agar-sucrose medium (0 59, Difco-Bacto Agar + 29, sucrose)
Cotyledons were dissected out discarding the quarter portion
attached to the growing axis and the resulting segments were
planted on the basal medium of Murashige and Skoog [6]
supplemented with (a) 1 mg/INAA +15% (v/v)CW,(b) 1 mg/l
NAA +1mg/l Kn, (c) 1 mg/l NAA + 1 mg/l BAP, (d) 1 mg/l
IBA + 1 mg/l BAP

All the media contaiming 2 9/ sucrose were adjusted at pH 56
and solidified with 0 79/ Difco-Bacto agar Imtiated callus was
removed from the cotyledon segments and transferred to a fresh
medium of the same composition 1n each case and subcultured
for six passages of 45 days each, 1n the dark at 25+ 1° Twenty
replicates of tissue were maintained for each treatment and all the
experiments were repeated x 3

Lipud analysis This was performed as described in refs [1, 2]
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