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ABSTRACT

Four processing methods, air drying, oven
(mechanical) drying, fermentation and parboil-
ing of chaya leaves, were evaluated for their ef-
fect on the chemical composition of the resulting
dry leaves. They were evaluated further in
terms of performance and some physiological
parameters using 450 day-old cockerels. There
were no significant (P> 0.05) differences in
chemical composition of the chaya leaf meal due
to method of processing with the exception of the
hydrogen cyanide content which were sig-
nificantly (P <0.05) higher in the air dried and
fermented meals. The feeding of diets incor-
porating 50g/kg feed of the variously processed
chaya leaf meal did not significantly (P > 0.05)
affect final body weight gain, feed consumption,
feed conversion efficiency, water intake and
mortality of chicks, as compared to a chaya-free
(control) diet. Treatment differences in blood
cellular elements of chicks were not significant
(P >0.05). Histological observations on the
liver of chaya-fed birds indicated no mor-
phological or gross issue changes.
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INTRODUCTION

The Chaya plant (Cridoscolus spp.) is an out-
standing source of essential nutrients (National
Academy of Sciences, 1975; Martin and
Ruberte, 1978) but it has the major disadvantage
that it contains hydrogen cyanide, similar to tﬁe
type found in cassava (Martin and Ruberte,
1978) and also some limited amounts of calcium
oxalate (Essuman, 1986).

Cyanide inhlbits many metallo-enzymes by
forming stable complexes with them (Dixon and
Webb, 1965). The toxicity of cyanide depends
primarily upon its potency as a respiratory
poison, its site of action being the cytochrome
oxidase system of aerobic organisms with which
it forms a highly stable complex, thereby produc-
ing d)eath by cellular anoxia (Bourodoux et al.,
1980).
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By far the most common effect of oxalates is
to cause kidney damage owing to blocking of the
tubules by crystals of calcium oxalate (Clarke
and Clarke, 1979). This does not necessarily
cause death, but the kidney damage remains and
subsequent ingestion of oxalate-conmtaining
feedingstuffs may have fatal results. Oxalates
may also lead to the breakdown of red blood
cells. In certain circumstances oxalate may crys-
talize out in brain tissues and cause symptoms of
paralysis and other disorders of the central nerv-
ous system {Clarke and Clarke, 1979).

Because of its cyanide and oxalate contents
and possible toxic effects, chaya leaves must be
processed before it be can incorporated into
poultry feed formulations, especially in areas
where conventional feed ingredients are cither
scarce or expensive. This points to the need for
identifying simple procedures for preparing
chaya to be used in feeds.

The objective of this study, therefore, is to
evaluate four simple methods of processing - air
(shade) drying, oven (mechanical) drying, fer-
mentation and parboiling 0 in terms of chemical
composition of CLM and the performance and
phystological parameters of chicks fed diets in-
corporating the variously processed ingredient.

MATERIALS AND METHODS
Chaya leaf processsing

_ Freshly harvested chaya leaves were divided
into four lots, each lot receiving one of the four
different processing methods.

Air drying: Treatment consisted of spreading
out the leaves in the open but protected from
direct sunlight for 7 days at ambient tempera-
turcs ranging from 22 to 27°C. Leaves were
turned over periodically to ensure proper drying.

Oven (mechanical) drying: The second lot was
subjected to dry heat for 96 hours in an electric
oven (Oven 300 plus Series, manufactured by
Gallenkamp, Leicestershire, England) at a
temperature of 42°C. The leaves were turned
over every 24 hours to ensure thorough drying.
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Table 1: PERCENTAGE COMPOSITION OF EXPERIMENTAL DIETS

Dietary treatments

lngzed il A O Pl

Maize 60.0 60.0 60.0 60.0 60.0
Fishmeal 60 90 9.0 9.0 9.0
Chaya leaf meal - 50 50 5.0 5.0
Soybean meal 40 40 40 4.0 4.0
Wheat bran 170 90 9.0 90 90
Brewer’s spent grains 6.0 60 6.0 6.0 6.0
Dried brewer’s yeast 40 40 4.0 40 40
Salt 05 05 05 05 05
Oyster shell 20 20 20 20 20
Vitamin-trace

mineral premix 05 05 05 0.5 0.5
Total 100 100 100 100 100
Chemical composition

Crude protein (%)  21.17 21.01 21.03 2104 21.03
Ether extract (%) 242 431 425 424 423
Crude fibre (%) 340 392 39 392 393
Ash (%) 1250 10.24 10.63 1045 1082
Nitrogen free extract 59.51 61.52 61.15 6134 6099
Cystine (%) 0.64 065 0.65 0.65 0.65
Methionine (%) 069 072 0.70 072 oM
Lysine (%) 11 121 1.20 122 118
Metabolizable energy

(MJ/kg) 11.83 11.63 11.48 1156  11.50

Fermentation: The apparatus consisted of a
200-litre water tank. Leaves were soaked in the
tank for 24 hours after which they were removed
and air dried for 7 days at ambient teperatures
which ranged from 22 to 27°C.

Parboiling: Fresh chaya leaves were placed in a
100-litre water tank and boiled for 1 minute at a
temperature of 100°C. The partially boiled
leaves were later air dried for 7 days.

Each processed lot was ground and stored in
polythene sacks until used in formulations.
Chemical analyses

Proximate analysis (dry matter, crude protein,

ash, ether extract, crude fibre and nitrogen-free
extract) of CLM from each treatment and ex-

perimental diets was carried out according to
methods outlined by Association of Official
Analytical Chemists {1980). Hydrogen cyanide
concentration in leaves from each treatment was
determined according to the method of Vogels
(1983), while calcium oxalate contents were
determined to methods of Association of Offi-
cial Analytical Chemists (1980).

Experimental birds

Four hundred and fifty day-old cockerels (AF
Bosbek strain) were weight-sorted and random-
lydivided into 5 triplicate groups of 30 chicks per
replicate in a completely randomised design.
Each replicate lot was placed and brooded in a
battery brooder measuring approximately 0.36m
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x0.34m, a floor space of 0.004m> per chick. Each
group of 90 chicks received one of the 5 ex-
perimental diets for a period of 4 weeks.

Experimental diets

A control diet and 4 treatment diets
(produced by adding 50g/kg of the 4 processed
CLMs to the control) were formulated as shown
in Table 1. Feed and water were provided ad
libitum throughout the experimental period.

Parameters measured

Feed consumption, body weight changes and
feed conversion efficiency were determined on a
weekly basis. Records of water intake and mor-
tality of chicks were also kept.

Haematological studies

Blood samples were drawn from the wing vein
of 4-week-old selected birds from different diets
and the following parameters were obtained:
haem0§lobin content by the cyanmet-
haemoglobin method, hematocrit (packed cell
volume by the micro- hematocrit method (Dacie
and Lewis, 1975) and the leucocyte count using
tl;e I\;at’s methyl violet diluent (Nat and Herrick,
1952).
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Histological studies

Liver of selected birds from different diets
were removed, weighed and expressed as per-
centof liveweight. Liver sections were cut at 6
microns before staining with haematoxylin and
eosin (Humason, 1967) and cxamined micros-
copically for any abnormalities in the cells.

Statistical analysis

The data obtained were subjected to analysis
of variance technique as outlined by Steel and
Torrie (1980).

RESULTS AND DISCUSSION

The chemical composition of the various
chaya leaf meal is given in Table 2. With the ex-
ception of the hydrogen cyanide contents which
were significantly (P <0.05) lower for oven-
dried and parboiled chaya leaves, all other
chemical components determined were not sig-
nificantly (p < 0.05) affected by the method of
processing. The levels of hydrogen cyaanide
were 2.21g/kg for air dried, 1.19g/kg for oven
dried, 2.69g/kg for fermented and 1.70g/kg for
the parboiled CLM. :

Table 2: CHEMICAL COMPOSITION OF VARIOUSLY-PROCESSED CHAYA LEAF

MEALS (g/kg DRY MATTER)!

Processing method

Component Air Oven Fermentation Parboiling (+SEM)
dried dried

Dry matter 901.8 890.7 907.2 897.2 1.82
Crude protein 302.7 3008 305.5 3046 384
Ether extract 39.0 36.0 33.9 330 144
Ash : 81.0 820 82.5 815 1.80
Crude fibre 101.7 105.7 102.5 1021 1.17
N- free extract 4756 4755 475.6 4789 122
Hydrogen cyanide 2.21*° 119"  2.69° 1.70° 0.04
Calcium oxalate  2.40 2,60 2.10 280 015

i All data are the mean + SEof three determinations. * Means within a row showing different

superscripts are significantly different (P.05)
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Table 3: PERFORMANCE, BLOOD PARAMETERS AND LIVER WEIGHTS
OF CHICKS FED DIETS CONTAINING DIFFERENT PROCESSED

CHAYA LEAVES
Diets
Parameter Control Air Oven Fermented Parboiled (= SE)
dried dried
Initial body weight (g) 39.73 3933 39.73 3933 3900 0.88
Weight gain (g/bird/d) 6.17 6.15 639  6.62 672 178
Feed intake (g/bird/d) 20.18 1849 1902 1991 9158  1.08
Feed:gain 327 301 298 3.01 291 043
Water intake mibird®) 4046 38.14 3822  40.16 39.04  2.10
Mortality (%) 773 663 550 550 660 1.06
Haemoglobin (g/100cc) 9.50 920  9.00 9.10 910 0.54
Hematocrit (%) 29.80 29.70  30.30 29.80 2970  1.08
Leucocutes (10%mm>) 3220 3270 3210  32.00 3250 0.8
Liver weights (%) 941 959 10.03 10.19 965 0.66

The average daily w?i%ht gain, as shown in
Table 3, indicated no significant (P >0.05) treat-
ment differences. Birds fed on various chaya
leaf meal diets, with the exception of those on air
dried chaya det, recorded gigh‘er daily weight
gains than those on the control diet. Previous
work on chaya showed significant (P<0.01)
reduction in weight gains with increasing levels
of CLM in chicken rations but there was no sig-
nificant difference between birds fed diets which
contained 45g chaya per kg diet and those on
haya-free dicts (Kess et al., 1987).

Feed intake was not significantly (P> 0.05)
affected by the inclusing of different processed
chaya leaves. The highest feed intake was
however, recorded by birds fed on chava-free
diet (control).

Similarly, the feed:gain ratios were not sig-
nificantly (P > 0.05) influenced by the incorpora-
tion of the variously processed CLM in the diets.
The feed:gain ratios observed were 3.27, 3.01,
2.98, 3.01 and 2.91 for diets containing no chaya,
air dried, oven dried, fermented anﬁ parboiled
CLM, respectively. Even though there were no
significant (P >0.05) treatment effects, it is
worth noting that chicks fed different CLM-con-
taining diets were slightly more efficient in con-
verting feed to gain. - ;

Daily water intake was not significantly (P
>0.05) affected by the various dietary treat-
ments. Diazbolio (1974) reported that chaya has
a diuretic effect on humans. It was therefore ex-
pected that the water consumption would in-
crease by feeding of diets incorporating the
variously processed CLM. This was however,
not observed under the present study. The
results however, indicate a positive correlation
between feed intake and the amount of water
drank as shown in Table 3. The amount of water
drank by birds gave a correlation coefficient of
0.97 when linearly regressed against food intake.

There were no health-related problems nor
deaths during the experiment that could be at-
tributed to the various dietary treatments, The
mortality figures were 7.73%, 6.63%, 5.50%,
5.50% and 6.60% for the control, air dried, oven
dried, fermented and parboiled chaya-contain-
ing diets, respectively even though the air dried
and fermented CLM-containing diets contained
statistically (P < 0.05) higher HCN contents than
the other diets. This might im?y that the levels
or amounts of HCN taken by the birds were not
beyond the tolerance level. Bondi and Alumot
(1987) reported that the level of HCN lethal to
living organisms is in the range of several mil-
ligrams/kg body weight and death occurs within
a few seconds. Detoxification of small amounts
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appears to occur in the liver via enzymatic oxida-
tion by sulphur donors (hydrogen sulphide or
thiosulphate) to yield thiocyanate. The
thiocyanate produced is excreted in the urine
(Bondi and Alumot, 1987).

The blood cellular elements in the chicks,
which were all within the ranges provided b
Coffin (1967), revealed no significant (P 0.05
differences among treatment means. The
reported normal ranges by Coffin (1967) are:
haemoglobin 8 - 13g/100c3c; hegnatocrit 35.8%
and leucocytes 20 - 40 x 10°/mm”.

No significant differences were observed in
the treatment means for liver weights expressed
as percent of the liveweight. Generally, slightly
higher liver weights were observed in chicks fed
diets containing variously-processed CLM. The
slightly higher liver weigﬁts in chicks fed on
chaya-containing diets miﬂ]t probably be due to
a toxic factor present in this material, however,
no clear trend could be established between the
concentration.of HCN in the diet and the liver
wi=eights. The relative liver weights of birds
gave a correlation coefficient of 0.60 when
inearly regressed against the concentration of
HCN in the diets. -

In general the histological characteristics of
the livers of chicks on the control diet were
similar to those of chicks fed on the various CLM
diets. Under the conditions of this study no toxic
effects in terms of gross morphologicaf changes
in the liver were observed.

It is apparent that processed CLM could be
incorporated at a concentration of 50g/kg diet in
chicks diet without any deleterious effects.
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