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2.5.  Assay of Hosmarase
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=== 014 from 5 pg to 15 pg cyanide and 021 from
2.6. Aszsay of linamarin

Two methods were used: (1) the distitlation method (aficr incubation with excess
linamarase for 20 h) and (2) direct determination in a syringe using excess
linamarase (300 units) and about I mg linamarin. Readings were taken ot 2 h
intervals  until no further cyanide was liberaied. Other details were the same as
in the assayv for linamarase.

3. Hesults
3.5, Preliminary studies

Variation of the quantity of enzyme used and incubation time (FTables | and 2)
showed that maximum cyanide recovery could be obtained asing the conditions
described (2. EBxperimentzl). Zero time and  zero enzyme values in the data
are due to free cyanide and possibly residual enzyme activity.

Table 3 shows that the bulk of the cyanide present in the reaction mixture
can be collected in the first 125 ml of distillate.  However, in practice, 200 ml
of distillate was collected. Under these conditions it was found thatif KCN is
added into the incubation mixture, then HCIN could be recovered guantitatively.

TasLe 1. Effect of incubation time
on cyanide iiberation.

Cyanide liberated
incubation time (p.p.m.)
() Sample A Sample B

- 11 .
0.5 29 26
1.0 36 32
1.5 50 —
2.0 56 48
4.0 55 48

Boiled manioc was incubated with 136 units of
linamarase ; for further details see 2. Experimental.
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Tanre 2. Effect of enzyme activity
on cyanide hberation.

Linamarase activity Cyanide hberated
(.g/min) (p.p-m.)
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‘TaBLe 4. Recovery of lmvm—mm added 1o
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3.4, Total cyapside content of raw manioc
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3.5. Total cyanide content of boifed manice

On application of the assay and sampling techniques to test the effect of normal

cooking procedures  on  total cyanide content of m'wiﬂc, it was fonnd ¢hat

boiling reduced the concentration of total cyanide to ¢ fo 4 of the value of

raw manioc (Table 7). T ; eCcrease varied ‘ro m ,ampls to sample.

The total cyanide content of hoiled manioc was found to vary batween 11 and

180 p. p. m. {on fresh weight),

It was found that the size to which the wmaterial is reduced prior to boiling,
affects the final amount of total cyamide slightly; work is proceeding on this
aspect and also on the efiect of opening and closing the lid of the cocking vessel.

it has been recently reported? that when chopped raw manioc is steeped  with
certain vegetables, the cyanide content of the boiled product is reduced. Studies
with leaves, however, showed that the total cyanide content of manioc was ot
significantly affected by this procedure (Table 8).

Tanie 7. Effect of boiling on total cyanide content.
Total cyanide content
(p.p. m. fresh wt ) 94 Temaining after
Sample Raw Boiled oilmg
i 117 46 39
46 39
46 39
2 128 a6 52 “
3* 298 97 33
Manioc tubers were divided into two samples (2.2. Sampling);
oue was assayed raw and the other after boiling.

*This sample was from the branched tree form of manioc,
locally termed ‘‘rubber manioc”.
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Tasrs 8. Bffect of sieeping and boiling with leaves.
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3.7, Total cyanide content of manisc stzrch
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ft seemed possible that some volatile compound might enhance the colour formed by
picric acid and cyanide (especially at high cyanide concentrations) and therefore lead
to spurious results.  This appears not to be the case as : (1) drastic variation of
sample size does not alter the quantity of cyanide iberated /g of sample. (2} the absorp=
tion spectrum of the cyanide-picrate colour reaction of the distillate is ident to
that formed by the same quantity of pure HCN and (3) the early studies (using
asptration) showed that estimation of cyanide Jiberated by the picrate method and
‘Adridges method’ gavethe same result (29 error). These points fogether with the
high reproducibility of the results obtained in this studv underline the validity of the
method. Furthermore, a simple technique of sampling whole mapioc such that any
two given ireatments may be reliably compared has been devised.

Applications of the technique to boiled manioc showed that 3 to ¥ of the glucoside
still remains after the standard cooking procedure.  In some instances (18 out of 26}
the amount remaining is not sufficient to produce a lethal dose of cvanide in a meal
(for the average healthy adult) even if all the glucoside js hydrolysed in the alimentary

~canal. In other cases (8 out of 26), however, the quantity of total cvanide csceeds
40 mg/250 g dry weight and in these instances complete hydrolysis in the alimentary
canal could produce a lethal effect.  Fortunately, it appears probable that the extent
of ghucoside hydrolysis after consumption is relatively small ;  this may explain why
a meal of manioc is ravely fatal,

These studies have alse shown that steeping with vegetable leaves, ete. (as recom-
mended recently to the public?) does not significantly affect total cyanide concentra-
tion. This is to be expected as the manioc glucoside and the leaf enzyme {if present}
have no chance of interacting. Similar results have been obtained by another
independent study.

Studies on manioc have clearly shown the need for well organised processing of
manioc products. Dependable methods®!! are now available (this paper presents
the results) that reduce cyanide level from an alarming level of 200 p.p.m. to a relatively
harmless level 0f 0-10 p.p.m.
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