Ascorbic acid in some oleiferous brassicas cultivated
in Pakistan

By SULTAN AHMAD TREMAZI
Agricultural College and Research Institute, Lyallpur, Pakistan

(Received 7 Fanuary 1956—Revised 28 April 1956)

Certain forms of oleiferous brassicas (brown-seeded sarson, Japan rapes and toria)
are grown in Pakistan as oilseeds and fodder crops, and some varieties of these have
been introduced recently as new crops in consequence of work done at the Agri-
cultural Research Institute, Lyallpur. In the young stage the plants are eaten as
vegetables; the non-fibrous stem known as gandal mixed with the young branches and
leaves is cooked as sag by the villagers in winter. It is well known that leafy vegetables,
particularly if eaten raw, form a valuable source of ascorbic acid in the diet, so the
ascorbic-acid content of the oleiferous brassicas mentioned above has been investigated.
The results of the work over a period of 2 years (1950-1) are now described.

EXPERIMENTAL

Two forms of Japan rape (light- and dark-green leaved), brown-seeded sarson and
toria were grown in plots. Five plants were removed from each plot on each day of
sampling; the plants of each variety were pooled in one sample and were divided into
stems, branches, leaves and buds for analysis. The samples were thus representative
of the whole plot. Analyses for ascorbic acid were carried out in duplicate on each
sample and the results were averaged.

Samples of each variety were taken at two stages of development, one before, and
the other immediately after, blooming, that is while the plants were quite fit for
culinary purposes. Beyond the blooming stage the stems become too fibrous for use.
The effects of cooking and storage were studied.

A large number of undeveloped, fully grown immature and mature seeds was
collected from the pods of each crop so as to make a composite and representative
sample, a portion of which was analysed for ascorbic-acid content. Seeds of the four
crops were germinated and the ascorbic-acid content was determined at different
stages.

Ascorbic acid was determined by the 2: 6-dichlorophenolindophenol method (Harris
& Olliver, 1942) in extracts of the plant tissues.

In preparing the extracts 5 g of the sample were ground with about 10 g fine sand
and a few ml. 39, (w/v) metaphosphoric-acid solution; the mixture was immediately
filtered and the residue well washed with metaphosphoric-acid solution; portions of
the extract were immediately titrated with the dye solution.
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RESULTS AND DISCUSSION
Ascorbic-acid content of the fresh tissues

The ascorbic-acid content of fresh samples from the different tissues of the four
varieties is given in Table 1. The results for the 2 years were in fair agreement. They
showed that there was a considerable drop in ascorbic-acid content after flowering
and that great differences existed in the ascorbic-acid content of the different parts of
the plant, the stem containing relatively little and the leaves and buds being excep-
tionally rich. The leaves contain the largest amount of calcium and the buds the largest
amount of phosphorus and, since those parts are rich also in ascorbic acid, it is evident
that they should be retained when preparing the plants for consumption. In Pakistan
it is usual to consume the stems (gandal) and discard the leaves for no apparent reason
" except convention.

Table 1. Mean concentration of ascorbic acid in fresh tissues of oleiferous brassicas

Ascorbic-acid content of:

A

Ie

Stem  Branches Leaves Buds
Name of crop Stage of sampling Year (thg/roog) (mg/100g) (mg/100 g) (mg/100 g)
Toria Before blooming 1949-50 683 1269 194°5 1993
19501 738 103°2 2058 2503
Mean 7170 115°0 200°1 2248
After blooming 1949-50 646 838 134'4 1807
1950-1 660 957 1785 2147
Mean 65°3 897 1564 2027
Brown sarson Before blooming 1949-50 558 1406 2028 2507
1950~1 526 1183 195°3 201°4
Mean 542 1244 1990 2260
After blooming 1949-50 548 743 179-8 2095
19501 50'4 833 1534 1838
Mean 526 788 166-6 196°6
Japan sarson:
Light-green leaved  Before blooming 1949-50 71°3 113'9 2068 2305
1950—1 82-8 92'9 174°6 184°4
Mean 770 1034 1907 207°4
After blooming 194950 453 64°6 141°9 2305
19501 699 863 152°4 1638
Mean 576 754 147°1 197°1
Dark-green leaved  Before blooming 1949—50 757 1284 182-8 2143
19501 68-9 111'0 1893 212°2
Mean 723 1197 186-0 2132
After blooming 1949—50 51°4 91°2 155°5 191'9
19501 532 873 156:6 174°6
Mean 52°3 892 156°0 1832

Effect of storage. Loss of ascorbic acid from vegetables during storage is well
known to occur, but with the plants under consideration the common practice is to
pick them in the evening so that they reach the consumer the following morning;
generally, therefore, they are consumed within 24 h of picking and the risk of deteriora-
tion during prolonged storage does not arise. Values for ascorbic acid after 24 h
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storage are shown in Table 2, from which it appears that the loss in 24 h was
insignificant.

Effect of cooking. Considerable loss of ascorbic acid is commonly experienced
during the cooking of vegetables, whether by boiling in an open vessel or in a pressure
cooker, owing to the solubility of ascorbic acid in water. Estimation of ascorbic acid
in the brassicas after boiling for 1 or for 15 min showed the expected loss of ascorbic
acid, by far the greater part occurring within the 1st min. Actual destruction of
ascorbic acid was relatively small even in 15 min, since the greater part was still
present in the cooking water. It would be desirable to cook the sag in its own water,
and it should be possible to do so since all the tissues have a fairly high water content,
ranging from 809, in the buds to g0, or more in the leaves,

Table 2. Mean concentration of ascorbic acid in fresh tissues of oleiferous brassicas
dafter storage for 24 h

Ascorbic-acid content of:
A

s I |
Stemm  Branches Leaves Buds

Name of crop Stage of sampling Year (mg/100g) (mg/100g) (Mg/100 g) (Ing/100 g)
Toria Before blooming 1949—50 560 118-8 1747 199°3
19501 661 957 1949 2081
Mean 610 107°2 189-8 2037
After blooming 1949—50 64:0 8o'0 121°6 1771
19501 649 810 1713 199°4
Mean 645 805 1464 188-7
Brown sarson Before blooming 1949-50 543 1382 1835 2430
1950—1 51°§ 116°9 1918 195°0
Mean 52'9 127°§ 1876 2194
After blooming 1949-50 534 60-8 176°5 206°1
1950—1 480 72'6 1489 172+6
Mean 507 667 1627 1893
Japan sarson:
Light-green leaved  Before blooming 1049—50 648 1115 1856 2160
1950~1 756 89-8 171°5 181°3
Mean 702 1006 1785 1986
After blooming 1949-50 42°8 62-2 1284 1438
1950~1 671 762 145°1 1576
Mean 54'9 692 1367 1507
Dark-green leaved Before blooming 1949-50 652 1250 1754 2060
19501 643 1047 1872 1927
Mean 647 1148 181+3 199°3
After blooming 1949-50 507 885 141°9 1694
19501 514 789 149'2 168-0
Mean 51°0 837 145°5 1687

Concentration of ascorbic acid in the seeds and seedlings

The results of the experiments performed with the object of following the concentra-
tion of ascorbic acid in the seeds of the plants during ripening and in the seedlings
during germination are summarized in Table 3. As noted by previous workers, a
rapid increase in the ascorbic-acid content was observed during germination, the
amount in seedlings 3 days old being some six times as great as in the seeds.
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Table 3. Mean concentration of ascorbic acid in fresh tissue of seeds and seedlings
of oleiferous brassicas

Ascorbic-acid content of:

Ao

4 Y
Seeds
~ A hY
Fully Seedlings
Un- grown - A \
developed immature  Mature 1 day old 2 days old 3 days old
Name of crop (mg/100 g) (mg/100 g) (mg/100g) (mg/1oog) (mg/icog) (mg/ic0 g)
Toria 3026 273 12°9 633 1299 144'0
Brown sarson 211°3 41°3 154 58-9 854 918
Japan sarson:
Light-green leaved 1762 253 11°3 426 672 99°2
Dark-green leaved 2136 383 13:6 633 115°9 114°0

Ascorbic-acid content of other vegetables commonly used in Pakistan

A survey of the available values (Rasul, 1947) for ascorbic acid in other vegetables
commonly eaten in Pakistan suggests that the varieties of brassicas now investigated
are outstanding in their ascorbic-acid content. Expressed as mg/100 g fresh tissue,
other common vegetables show a range from about 25 (spinach leaf, inner leaves of
cabbage) to 135 (prunings of gram). Except for the stem, the various parts of the
oleiferous brassicas may contain up to 200 mg/100 g fresh tissue and should, therefore,
serve as a most valuable article of diet.

SUMMARY

1. The ascorbic-acid content of the stems, branches, leaves and buds of four
varieties of oleiferous brassicas recently developed in Pakistan was estimated.

2. The edible portion proved to have an outstandingly high content of ascorbic
acid which did not diminish appreciably in the 24 h after gathering, which is usually the
maximum time before the vegetable is eaten.

3. Loss on cooking was not great and was due to diffusion of ascorbic acid into the
cooking water.

4. The concentration of ascorbic acid was low in the mature seeds and increased
greatly on germination.

Grateful acknowledgement is made to Ch. Zafar Alm, Oilseeds Botanist, Lyallpur,
for his helpful suggestions in the course of these studies. My sincerest thanks are also
due to Dr H. W. Buston, Imperial College of Science and Technology, London, for
assisting with the revision of this article.
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