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Summary

A leeding trial was conducied to determine the effectivity of microbial treatment on eliminat:ng
the toxicily of weevil-infested sweet potato roats, and to assess iniake level and perfermance of
breilers led microbiologically-treated, wecvil-infested sweet potato meal Weevil-intested sweel polato
mea. was frealed with Aspergiifus awamore (terperc-degrading fungus), dricd, and mixed with other
ingredients. One hundred twenty (12C) broiler chicks were randomly distributed to treatment diety
cantaining 3 types of sweet palato weal (healthy, weeviliinfested, and micrabiologically treated, wee
vil-infested) incarporated at 2 levels (129, and 24%) in the raticn, following the 2 % 1 Tactorial in
CRD with 4 replicates per treatment.

Vcluntary intake was bigh with healthy sweet potato meal, cven at 249, in the raricn, especially
al later stage of broilee development. Weevil infestatian of sweet patato roots sigeificantly reduced
voluntacy intake and broiler gerfermance even at 12% level in the diet, much nore at 247 level
(p < 0.01). Microbial Ireatment, however, was found to alleviate such prablemn, especially at 24%, level
of incorparation (p < 001). "Toxicity™ of weevil infestation, in terms of enlargement of liver and
spleen, in the absence of martality, was anly apparent a1 24% level af incorporation in the ration.
Again, this was min:mized by micrcbial treatment (p < €.01), and is 1herefore recommended at high
levels cf iccarporating weevil-infested sweet pedato meal in broiler diets.

Microbial treatment constitutes an added cost, so that cconomic amalyscs shounld be done to find
out whether increascs in kroiler perlormance, or reduction in the 1exic effecis of terpenoid compourds,
outweigh the cost cf freaiment before a definite recommendation can be made for its commercial

application.
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Intreductian

Weevil infestation is a major problem among
sweet potale growers in the tropics, especially
when there is a long dry season during the
growing period (Villamayor, 1988: Suthcrland,
1989). The damaged roots, estimated at 30-100
%, even within a single cropping (Anonymaus,
1984), turned bitter, which can no langer be eaten
by humans, and are ‘ust wasted away.

Several measures have heen devised ta hring
down weevil infestation, such as proper cultural
management, eflective quarantine, crep raiation,
and the use of resistant varietics, but none so
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far could completely eradicate weevil in sweel
potato-grewing areas (Villamayer, 1988). 1t s,
therefore, necessary ta find ways by which wee-
vil-infested sweet potalo roots can be utilized,
for example, as animal feed.

The attack of weevil in induces the
formation of toxic secandary metabolites called
furanoterpenoids (Howe and Westley, [988).
Actually, when roots are injured by weevil, an
enzyme farnesol dehydrogenase is formed in the
adjacent ncn infesled tissue (Ingue et al, 1984),
and this in induces  the formation of
terpenaids in the weevil-infested parts of the roats.
The problem with furanoterpenoids, such as
ipcmeamarone (Ip) and ipomeamaronal (IpOH)
as identificd by Schneider et al. (1984) from
damaged sweet potato, is that they are toxic,
causing pr:mary liver damage, severe respiralory
distress, pulmonary edema, and eventually death,
as observed in rats (Boyd et al, 1974). The
results in broilers showed that moriality of hirds

roots

turn
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occurred in diets with more than 20 percent
weevil-infested roots (Almoroto, 1984).

Some processing procedures were tested in
the attempt to desiroy these toxic lerpenoids.
Caoking appeared to be ineffective (Boyd et al.,
1974), but baking was able (o reduce the con-
centration of [p (Catalano et al, 1977). The use
ol microarganisms in degrading toxic substances
was spearheaded by De Renzo (1980). Organisms
like Pseudomonas, Penicillium, Aspergillus, Can-
dida, Debaromyces, and Rhodococcus had been
found to degrade some terpenoids, tannins, lignins,
and other secondary metabolites. Their respective
effectivity, however, needs further assessment as
their breakdown products can be loxic as well,

Objectives of the Study

I. To determine the effectivity of microbial
treatment in reducing oxicily of weevil-infested
sweet potato roots.

2. To assess the acceptability andfor loxicity
of microbiologically-treatcd, weevil-infested sweet
potato roots, and thc performance of broilers
fed such diet.

Materials and Methods

Preparation of Sweet Potato Meal
Healthy and weevil-infested sweet potato roots

TABLE 1. COMPOS TION CF TREATMENT DIETS (95)

(variety VSP-5) were chipped, dried, then ground
and stored in polyethylene bags lor futurc usc,

Weevil-infested sweet potatlo roots were mixed
with 16] ml distilled water, 2.7 g urea, 5.0 g
ammonium sullate, and 5.0 g dipotassium hyd-
rogen phosphate per 50 g sweet potate mcal.
(These nulrients were added to enhance the
growth of the micraorganism). The mixture was
then placed in alumipum trays and cooked al
steribzation temperature of 121.1°C and 15 psi
pressure for 15 minutes, then cooled. {This was
donhe to ensure aseptic condition, and that no
other microorganisms will grow except the test
organism), After cooling, it was then aseptically
inoculated with Aspergilius awamori, the best
terpene-degrading fungus (Sajise el al., 1990), and
incubated for ten days. Thereafter, it was dried
under the supn, hammernulled, and mixed with
other ration ingredients.

Treatment diets containing healthy, weevil-
infested, and wmijcrobiolcgically-treated, weevil-
infested sweel potato meal at 129% and 24 levels
were formulated in such a manner that they are
isocaloric and Jsonitrogenous (table 1). These
levels of sweet potato were based on the state-
ment of Gerona (1990) that inclusion rate should
be only about 10-13 percent of the total ration
it chickens.

Ingredient Control Level of sweet patato meal o
T _(corn-hased) 247 129,
Sweet potato meal 00.00 24.00 12.00
Yellow corn 49.00 25.00 36.00
Saybean meal 25.30 27.8G 25.80
Fish meal 4.00 5.00 5.00
Rice bran 4.00 3.00 4.20
Copra mea) 5.00 4.00 5.00
Meat and bone meal 5.70 5.70 5.70
Molasses 5.00 2.50 4.00
Vegetable oil 1.50 2.50 1.80
Vit-min premix* 025 0.25 0.25
Sal 0.25 0.25 0.20
Total 100.00 100.60 100.00
CP (%) 20.90 20.80 20.83
ME (Kcal/kg) 2,875.00 2.811.00 2.815.00

* Cemmercial preparation with a trade name of Algramix Forte; the composition is in the next page.
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Compasition of the Vitamin-Mineral Premix
(per 4.54 kilogram or 10-1b pack)

Trade Name: Algromix Forte

Maoufacturer @ Univet Agricultural Products, Inc.
United Laboratories, Mandaluyong,
Metro Manila
Philippines

A. Vitamins

Viltamin A {units) 6,000,000
Vitamin D, (units) 2.000,000
Vitamin E {units) 5,000
Vitamin B, {mg) 2,000
Vitamin By (mg) 100
Vitamin B, (mg) 15,000
Vitamin B, {Riboflavin) (mg) 3,500
Choline chloride (mg) 580,000
Niacin (mg) 40,000
dl-Ca panthothcnate {mg) 6,000
B. Amino acids
di-Methionige (mg) 25,000
Lysine HC] (mg) 25,000
C. Minerals
Manganese {mg) 55,000
lodine (mg) 2,000
Iron (mg) 40,000
Copper (mg) 4,000
Zinc (mg) 40,000
Selenium (mg) 160
Potassium (mg) 6,600
Suvifate (mg) 180,000
D. Antibiotics and other additives
Chlortetracycline HCL 10,000
Penicillin VK (units) 5,000,000
BHT (mg) 41,000
Excipients qs

Experimental Set-up and Treatments

A total of 130 day-old braoiler chicks of the
Cobb strain were brooded together for two weeks
with a commercial Chick Booster ration. One
hundred twenty (120) birds were then divided
and randomly assigned to the following treatment
diets arranged in 2 X 3 farnesol in Completely
Randomized Design (CRD) with 4 replicates each:

Factor i (Level of Sweet Potato Meal in the
Diet)

L, = 12% (about 25% substitution of corn)
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L, = 24% (about 50% substitution of corn)
TFactor 2 (Type of Sweet Polato Meal)

A = Healthy sweet potato (HSP)
B = Weevil-infested sweet potato (WISP)
C = Microbiologically-treated, weevil-infested

sweet potate (MT-WISP)

The remaining ten (10) birds were divided into
2 groups and fed with corn-based diet to serve
as bhasis for descriptive comparison between the
effect of corn and sweet potato in the diet of
broilers.

Brailer Feeding Trial

After assigning the experimental birds to the
various treatment diets, they were then gradually
shifted from Chick Booster to the treatment diets
in 75:25, 50:50, 2575, then 0:100 ratios. The Jevel
of feeding was ad Ilthitum, and drinking water
was offered free choice.

The following data were gathered cumulatively
on a weckly basis starting on the fourth until
the seventh:

1) Cumulative Feed Intake (CFI)

2) Cumuliative Weight Gain (CWG)
3) Feed Conversion Efficiency (FCE)
4) QOther parameters gathered were:

Carcass weight

Body weight it

1) Dressing percentage =

The toxicological effect of weevil-infested sweet
potato (WISP) or the microbiologically-treated,
weevil-infested  sweet  potato (MT-WISP)  was
suppased to be measured in terms of mortality
rate, but since there was none during the 4-week
{eeding period, the liver and spleen were weighed
as an indication of the degree of “toxicity”, if
any:

it) Liver and Spleen (%) —

Weight of Liver + Spleen

Carcass Weight % 100

Stalistical Analysis

Data on cumulative feed intake, cumulative
weight gain, and feed conversion efficiency were
analyzed following the analysis of variance of
2 x 3 [lactorial experiment in Completely
Randomized Design (Gomez and Gomez, 1984).
Treatment menas were compared using Dun-
can's Multiple Range Test (Gomez and Gemez,
1984).
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Results and Discussion in the dict, the kind of sweel pctato meal used,

and the stage of growth of the birds, on volun-

Cumnulative Feed Intake lary feed intake js shown in table 2, and flgures
The influence of the level of sweet potato meal 1 and 2.

TABLE 2, CUMULATIVE FEED INTAKE (kg /bird) OF BROILERS FED DIETS CONTAINING TWC (2) LEVELS
OF THE THREE (3) TYPES OF SWEET POTATO MEAL

B Treatment diets L Measurement period (age of birds, weck)
_tevel ~ Type 4 3 6 7
129, HSr! 0.644 1.408 2.26% 312
WiSp’ 0.55> 1.23% 2.020 2.80%
MT-WISP? 0.59° 1.26° 2.05v 2.988ae
247, HSP 0.65¢ 1.42# 2.322 3.20"
WISP 0.44¢ 0.949 1.374 1.83¢
MT-WISP 0.49¢ 1.09¢ [.82¢ 2.52¢
Corn-based* 0.65 .39 2.32 3.28
CV (%) 6.79 5.55 6.34 7.10

* Check, statistically not included.

' Healthy sweet potato.

? Weevil-infested sweet poiato.

* Microbinlogically-treated weevil-infesied sweel potato.

4 Coeflicient of variation; square root of residual (error) mean sqoare divided by the grand mean, multiplied
hy 100,

Means with sirmilar letters within a column are not signilicantly different at 19 level.

Fecd intake (kg) Feed intake (kp)
3.5+ -
34

Weck Week
M Tl (HSP) T2 (WISP) @3 T2 (MTWSP)l m L (12%) L2 (249%,) l
Figure 1. Comparative effect of different types of FigLre 2. Cormrparative effect of two (2) levels of
swaet potato meal across levels of in- incorporation zcress types of sweet potato
carparation on the cumulative feed intake meal on the cumulative feed intake of
of broilers. broilers.
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In all stages of growth, there was no signifi-
cant diflerence between 12%, and 249 level of
healthy sweet potato meal incorporation in the
diet of broilers. However, there was significant
reduction in voluntary intake at 24% level of
weevil-infested roots, both untreated and micro-
biclogically-treated, in the diel of broilers (p <
0.00). For these {orms, sweet potato meal should
be incorporated only up to [2% in the diet of
broilers.

Weevil infestation sigpificantly reduced the
acceptability of sweet potato-containing diets by
broilers even at 127, level of incorporation; much
more with 249, level in the diet (p < 0.01)
Microbial treatment, however, improved the
voluntary intake of weevil-infested sweet potato
meal, and greater improvement was attained at
higher level of incorporation especially at later
stages of growth of the birds.

Comparing between corn-based and
potato-based diets, intake levels were more or
less similar, hence. acceptability appeared to be
comparable in all stages of growth of broilers
even at 50% level of substitution for corn (24%
level in the diet). This means a significant
reduction in feed cost given the great difference
in prices of sweet potato and corn nowadays.

sweelt

Cumulative Weight Gain

The effect on weighl gain of broilers of the
difierent  preparations of sweet potato meal
incorporated at 2 levels in the dict is presented
in table 3, and figurcs 3 and 4.

It can be pleaned from the table that 12%
level of sweet potato meal gave better weight
gains of broilers than the 24% level, cspecially
in the carly stages of growth (p < 0.01). That
of “healthy" sweet potato meal appeared to be
an exception as differences between the 2 levels
is no longer significant at later stages of growth.
This showed that the “healthy” form of sweet
potato meal can be incorporated in broiler diets
even at 24%, level during the finishing stage (ages
5-7 weeks) of the bird, but not above 12% level
at early stages of growth as shown by the diff-
crence in weight pain at week 4 of age.

Comparison among different types of sweet
polato meal incorporated in broiler dicts showed
superiority of the healthy roots over the weevil-
infested roots (p << 0.01). Microbial treatment,
however, significantly improved the utilization
of sweel potato meal and promoted better weight
gains than the untreated, weevil-infested roots
{p < 0.01) at higher level of incorporation (24%).

If corn-based diet can be regarded as the
standard, broiler weight gain with 129, healthy
sweet potato meal is comparable at various stages
of growth, with 24% only slightly tower. This

TABLE 3. CUMULATIVE GAIN IN WEIGHT (kg/bird) CF BROILERS FED DIETS CONTAINING TWO (2)
LFVFIS OF THE THREE {(3) TYPES OF SWFET POTATO MFAL

Treatment diets

~ Measurement period (age of birds, week)

Level Type 4 5 6 7
129, HSP’ 0.352 0.65° 0,948 1.18¢
WISP? (.25® 0.53° 0.81% 1.028
MT-WISP? 0.28e 0.58a0 0.82° N
247, HSP 0.28% 0.5820 0.86%0 1.082
WISP 0.12d 0.27d 0.349 0.43¢
MT-WISP 0.19¢ 0.39¢ 0.61¢ 0.73® ‘
Corn-based* 0.32 0.68 0.99 1.31 77
v (%) 11.93 8.67 9.06 14.14

* Check, statistically not included.
" Healthy sweet pataic.
2 Weevil-infested sweet potato.

2 Microbiologically-treated weevil-infested sweet poiato.
¢ Coefficicnt ol variation; square roct of residual (error) mean square divided by the grand mean, multiplied

by 100.

Means with similar letiers within a column are nor significantly different at 19 level.
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would mean that sobstituting corn with sweet
potato meal ¢ven at 50%, is compatable to a pute
carn-based diet in promoting weight gain.

Weight (kg)
.21

4 5 é 7
Week

L- T1 (HSP) K3 T2 (WISP) B8 T3 (MTWISP)

Figure 3. Comparative effect of dlfferent types of
sweel potatc mea! across levels of in-
corporation on the cumulative weight gain
of broilers,

Weight (kg)
1.2 -|

1
0.8"

0.64

0.4

l =L (12%) S L2 (24%)

Figure 4. Comparative effect of two (2) levels of
incorporation across types of sweet potato
mea. on the cumulative weight gain of
broilers.
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Feed Conversion Efficieney (FCE)

This is a measure of the degree of utilization
of feed in promoting weight gain, and serves as
an indicator of the feeding value of a particular
diet. The efficiency of converting diets containing
various types of sweet potatc meal at 2 levels
of incorporation by broilers is presented in table
4 and figures 5 and 6.

Results showed a comparable FCE values
between corn and sweet potato-based rations
especially at early stage of growth, but only for
the “healthy” form.

Comparing between the 2 levels of sweet
potata meal incorporation, that of 12% level
showed a better FCE value than that of 24%,
but differences were only significant for weevil-
infested sweet polato roots, both untreated and
microbiologically-treated.

It can also be the observed that birds require
higher amount of feed to produce one unit of
weight gain if weevil-infested roots are used,
although differences were only significant at higher
level of incorporation (24%) in the diet. Again,
microbial treatment significantly reduced the
amount of feed required, espccially at higher level
(24%,) of sweet potato meal (p < 0.01) in the diet.

Toxicological Assessment of Experimental Dicts

The dressing percentage and the weights of
liver and spleen of broilers fed with diets con-
taining 2 levels of sweet potato meal in healthy,
and weevil-infested, both untreated and micro-
biclogically-treated, forms are presenied in table
S.

Though not stalistically analyzed, there is no
apparent advantage of corn-based diet over that
of sweet potato-based 1 terms of dressing
percentage. There was no clear pattern of diffce-
ences of dressing percentage among birds fed
diets conlaining different types of sweet potalo
mcal offered ¢ither at lower (12%) or higher
(24%,) level in the ration.

As sites for detoxification process, weights
of liver and spleen are expected to increase if
toxins are taken in by the birds. It can be gle-
aned from the table that the toxicity of furano-
terpenes in weevil-infested sweet potato meal given
at 12% of the ration is not apparent, but very
clear at higher level of incorporation {24%) in
the diet of broilers. Microbial treatment, however,
was able to reduce such “roxic™ effects. Based
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on the enlargement of liver and spleen and the
data on weight pain and FCE, it would seemed
that breakdown preducts of furanoterpenes arc
not “taxic” to the birds and, therefare, to humans

eating broilers fed such diets, although an analysis
of whether or not these products remain in the
meat is needed to make a more definite conclu-

sicn.

TABLE 4. CUMULATIVE FEED CONVERSION EFFICIENCY QF BIRDS FED DIETS CONTAINING TWO (2) LEVELS
OF THE THREE (3) TYPES OF SWEET FOTATO MEAL

Treatment dicts

Measurement period (age of birds, week)

Level — Type 4 5 6 7
129 HSP' 1.82¢ 2180 2.41° 2.65
WISP? 2.21%¢ 2.3480 2.51¢ 2.76F
MT-WISP? 2.10%¢ 2.20b 2.52¢ 2,758
249, HSP 2.328¢ 2.45%0 2.69%¢ 3.00°
WISP 3.74° 2.408 4,149 4538
MT-WISP 2.67° 2.818 2,990 3.44®
Corn-based™ 2.03 2.04 2.34 2.50
CV (%) [4.36 11.9%9 8.26 16.81

* Check, statistically not included.
" Healthy sweet potato.
? Weevil-infesled sweet patato.

* Microbiologically-treated weevil-infested sweet pataic.

¢ Ceelficient of variatian; sqnare root af residval {(errcr) mean square divided by the grand mean, multiphed

hy 1C0.

Means with similar letters within a column are not significantly different at 1% level

FCE

i

3<

2-

l -

A 04

4 S 6 7 4 5 6 7
Week Week
M T! (HSP) T2 (WISP)

& T3 (MTWISP)

-, Ll (12%) L2 (24%)

Figure 5. Comrarative effect of different lypes of
sweet potato meal across levels on the
FCE of broilers.

Figure 6. Comparative effect of two (7} levels cf
incorporation across types of sweet potato
meal on the FCE of broilers.
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TABLE 5. DRESSING PERCENTAGE ANC CHARACTERISTICS OF LIVER AND SPLEEN OF BROILERS FED
DIETS CONTAINING TWO (2) LEVELS CF THE THREE (3) TYPES OF SWEET POTATO MEAL’

Body Carcass Dressing Weight of  Liver and spleen®
Diets weight weight percentage’ liver & spleen pereent
. {kg) kg) () ke &)
12% HSP 1.200 0.800 66.67 0.032 4.00
WISP 1.300 0.912 70.26 0.045 4.93
MT-WISP 1.262 0.875 69.18 0.038 434
24%, HSP 1.278 0.875 68.63 0.038 4.34
WISP 1.120 0.750 60.96 0.053 7.07
MT-WISP 1.238 0.875 70.78 0.049 5.61
Corn-based* 1.338 0.925 69.11 0.040 4.36
* Check, stalisticaliy not iticluded.
HSP: Healthy sweet polato.
WISP: Weevil-infested sweet potato.
MT-WISP Microbiclogically-treated, weevil-infested sweet patato.
' Mcan af 2 abscrvations per (rearment,
! Dressing Percentage = %%’éﬁ?—‘ X 100
' Liver + Spleen = Livcr‘+ Spleen weight % 100
Carcass weight
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