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African yam bean seed is one of the underutilized legumes and a prospective feed ingredient
in poultry diet. This study was carried out to examine carcass characteristics and internal
organs of broiler starter fed partial replacement of toasted African yam bean seed meal
supplemented with multi-enzyme (TAYBSM+E). There were five treatments: treatment one
(T1) served as control without TAYBSM+E while T2, T3, T4 and T5 contained 20%, 40%,
60% and 80% TAYBSM+E, respectively and supplied experimental broiler birds for four
weeks. Each treatment was randomly assigned to one of the five experimental diets in a
completely randomized designed. Two hundred birds were allotted to five treatments
replicated four times with 10 birds per replicate. At four weeks of age, experimental birds
were starved for 12 hours; one bird was sacrificed per replicate (four per treatments), de-
feathered and cut into different parts. Carcass cuts and vital organs were carefully collected
and weighed with sensitive scale. All parameters in the carcass cuts and internal organs
weight examined were not statistically (P>0.05) influenced except intestine, lungs and thigh
that significantly (P<0.05) different. It is concluded that toasted African yam bean seed meal
supplemented with multi-enzyme is a good source of protein that can be used in broiler feeds
safely up to 80% inclusion level to give satisfactory results.

Keywords: Broiler starter, Toasted African yam bean seed, carcass, organs weight and
multi-enzyme

salmonellosis (CEC, 2000). In the same
vein, feed formulators also facing increased
stress of using animal proteins in poultry
diets because of higher cost involvement
and consumer concern over the outbreak of

Introduction

The protein requirements of the chickens in
their diets are met mostly by both vegetable
and animal proteins. The feed ingredients
of animal origin are commonly used in : _ )
poultry diets and are considered as diseases (bovine spongiform

excellent quality of protein sources encephalopath, salmonellosis etc), as well
(Robinson et al, 2001). Despite the as contamination of food products with

zonotic agents.

African yam bean seed (AYBS) is an
herbaceous leguminous plant occurring
throughout tropical Africa as shown in
figure 1. It is grown as minor crop in
association with yam and cassava. AYB
serves as security crop; it has the potential
to meet year round protein requirements if
grown on a large scale (World Health

satisfactory level of quality proteins, diets
formulations with the feedstuff have been
restricted from being used extensively for
the manufacturing of poultry and other
monogastric animals (CEC, 2000).
Likewise, using animal products
containing animal tissues has become an
important issue due to concern over the
spread of transmissible disease like
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Organization (WHO), 2002). AYB is highly
nutritious with high protein, mineral and
fibre content. Its protein content is reported
to be similar to that of some major and
commonly consumed legumes. Its amino
acid profile is comparable or better than
those of cowpea, soybean and pigeon pea
(Obizoba and Souzey, 1989; Ene-Obong
and Carnovale, 1992; Uguru and
Madukaife, 2001). It is one of the edible,
underutilized grain legumes that are used in
man and animal nutrition (Eke, 2002). The
protein is made up of over 32% essential
amino acids with lysine and leucine being
predominant (Onyenekwe et al, 2000).
Therefore, it helps to make use of this
lesser—known and under-utilized legume in
the feed preparations especially in the
developing countries for animal
consumption.

Enzyme in poultry is one of the major
nutritional advances in the last fifty years.
The benefits of using enzymes as feeding
additives in poultry diets include not only
enhanced bird performance, digestibility
and utilization of nutrients, but also less
environmental, anti-nutritional factors and

ecological problems (Georgieva et al.,
2010). A serious achievement in the field of
the feeding enzymes is developing of multi—
enzymes preparations, containing
combination of different enzymes,
considered with the component contents of
compound feeds. In this connection, the
enzymes, recommended about diets with
participation of legumes seed, take a
peculiar interest as plant protein
components in the broilers’ diets. There is a
potential problem in the utilization of
legumes in the diets, especially for young
birds, which is connected with the content
of antinutritional factors. The effect of
differently processed underutilized
legumes has been evaluated on the broiler
but there is little or no information on effect
of toasted and multi—enzyme
supplementation of AYBSM on carcass
characteristics and internal organs weight
on broiler production. Therefore, this study
directed toward investigating effect of
addition of multi enzyme with varying
levels of toasted African yam bean seed
meal on carcass characteristics and internal
organs weight of broiler starter.
ol 2

Picture 1: African yam bean seed
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Materials and methods

Experimental site

The experiment was carried out at the
Poultry Unit, Teaching and Research
Farm,College of Agriculture and
Technology, Igbo-ora, Oyo State, Nigeria.
The experimental site is in savannah forest
zone of Latitude 7.43°N and longitude
3.8°E, with an elevation 140 m above sea
level. The average minimum temperature is
about 21.50°C and maximum temperature
of 32.50°C. The average humidity in the
area is 58.00%. The double maximum
rainfall is about 214.3 mm in June and
165.2 mm in September.

Procurement, sorting and processing of
African yam bean (AYB) seeds and other
ingredients

African yam bean seeds were procured at
Bodija market, Ibadan north Local
Government Area, Ibadan, Oyo State,
Nigeria. The beans were sorted to remove
extraneous materials such as stones, dirt
and other seeds. The AYB seeds were
processed (toasted) using frying pan
measuring 74.5cm x 38cm placed on fire
wood and allowed to stay between 3-5
minutes with stirring at regular intervals to
ensure evenly distribution of beans until the
beans were crispy, thereafter, crispy beans
were milled by using hammer mill machine
and product called toasted African yam
bean seed mill. While other ingredients like
maize, soybean meal, methionine, lysine,
di—calcium phosphate, limestone were
obtained from reputable feedmill, Ibadan,
Oyo State, Nigeria.

Chemical composition of toasted African
yam bean seeds

The AYB seed meal were analyzed for
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nutritive values using AOAC (2010) while
metabolizable energy (ME Kcal/Kg) was
calculated by using MC Donald equation
(1995) as shown;

ME= (37xcrude protein) + (81.8x crude fat)
+ (35.5xNFE) while NFE was obtained by
differences; NFE= 100(CP— CF — FAT-
ASH-MC).

MC= moisture content, CP= crude protein,
CF= crude fiber. NFE= Nitrogen free
extract.

Procurement of enzyme

Multi-enzymes used for the experiment
was purchased from a reputable feedmill in
Oyo town. Manufacturer instruction was
strictly followed, i.e. it was used at the rate
0f400g/1000kg of feed (one tone of feed).
Composition of multi-enzymes used
Xylanase, Phytase, Cellulase, B-gluycose,
Pectinas,a—Amylase, Protease, a-—
galactosidase, Lipase B-Galactosidase,
Lipase and Mannanase.

Experimental diet formulation

Five experimental diets were formulated
with partial substitution (nutrient to
nutrient replacement) of soybean meal with
toasted African yam bean seed meal.
Percentage crude protein was ranged
between 18.34%21.75% while
metabolized energy ranged between
3005.40 and 3253.02 Kcal/kg. Maize was
the major source of energy while soybean
meal and toasted African yam bean seeds
meal were sources of protein. All
treatments contained toasted African yam
bean seed meal with multi-enzyme
supplementation except control (T1), i.e.
All treatments were designated as T1,T2,
T3, T4 and TS5 contained 0%, 20%, 40%,
60%, and 80% as shown on Table 1
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Table 1: Gross Composition of the Experimental Diets (0-4 weeks)

Ingredients (kg) T1 (0%) T2 (20%) T3 (40%) T4 (60%) TS5 (80%)
Maize 60.00 51.48 42.97 34.45 2593
Soybean meal 35.00 28.00 21.00 14.00 7.00
African yam bean 0.00 13.52 31.03 46.55 62.07
Bone meal 2.00 2.00 2.00 2.00 2.00
Limestone 2.00 2.00 2.00 2.00 2.00
Methionine 0.25 0.25 0.25 0.25 0.25
Premix (B) 0.25 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Enzyme (g) 00.00 40.00 40.00 40.00 40.00
Calculated analysis

ME (Kcal/kg) 3005.40 3067.31 3129.31 3191.12 3253.02
Crude Protein 21.75 20.09 20.05 19.20 18.34
(7o)

Fat (%) 3.63 4.39 5.15 5.92 6.64
Fibre (%) 1.87 1.54 1.73 2.43 3.64
Calcium (%) 1.24 1.37 1.29 1.32 1.34
Phosphorous (%) 0.53 0.57 0.61 0.64 0.68
Ash (%) 0.78 1.09 1.93 1.70 2.01

ME—Metabolizable Energy

Experimental birds,
management

A total of 200 day old broiler chicks
(Marshal R) were obtained from Obasanjo
farm, Nigeria, Ltd. Igboora branch, Ibarapa
Central Local Government, Oyo State,
Nigeria. The brooder house was cleaned,
washed, disinfected and fumigated two
weeks before the arrival of the chicks.
Drinkers, feeders and other equipment were
also well cleaned and washed before the
arrival of the birds. On the arrival of the day
old broilers, they were gently unboxed into
the brooding house that had previously
been heated few hours to the arrival of the
birds. The 200 birds were randomly allotted
to five dietary treatments and replicated
four times with 10 birds per replicate in a
completely randomized design.
Vaccination and medication

On the arrival of the birds, they were placed
on frucemide, glucose and vitalyte, which
is combination of antibiotics and vitamins
for 7 days by oral administration via water.

design and
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Vaccinations were administered as
scheduled.

Data collection

Carcass characteristics

At the end of the feeding trial (28days), four
birds from each treatment (one per
replicate) totalling 20 birds were starved
for 12 hours, prior to slaughtering, birds
were weighed in gram individually by used
sensitive scale. Then, the slaughtered birds
scalded in hot water at temperature of 53°C
for two minutes and de-feathered by hand
picking. Head and shanks were removed
close to the scull at the occipital joint and at
the hock joints, respectively. Evisceration
was done by posterior ventral cut and then a
complete removal and weighing of the
visceral organs. Abdominal fat including fat
surrounding the gizzard and liver was
carefully removed and weighed. The
dressed carcass, breast, thighs, and drum
stick were weighed with bone. The wings
were removed by a cut through the shoulder
joint at the proximal end of humorous. The
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thigh and drumstick portions were obtained
by cutting through the joint between the
femur and ilium bone of the pelvic girdle.
The drum stick was separated from the
thigh by a cut through the joint formed by
the femur, fibula and tibia.

Internal organ weight

Internal organs such as the crop,
proventriculus, gizzard, spleen, heart, liver,
kidney, pancreas, and lungs were separated
and weighed using a sensitive scale.

Data analysis

Data were analysed using SPSS version 21
(2012) software. Descriptive and one way
ANOVA techniques using Duncan multiple
range test and the means were separated by
using software package of the same
package.

Results

Carcass characteristics of the experimental
broiler starters are presented in the Table 2.
There were not statistically differences
(p>0.05) in all parameters measured across
the treatments except thigh. Thigh of the
birds in treatment 3 (TI) were significantly
(p<0.05) heavier (105.00g), slightly follow
by birds in T2 (99.05g) that are statistically
similar with T1 and T2 but were statistically
(p<0.05) higher than 86.50g recorded in T5.
Birds fed on control diets (T1) had least
(p>0.05) of 857.50¢g live weight while birds
fed on T3 had highest (p>0.05) of 980.50g.
Dress weight, head weight, wing weight,
shank weight, drumstick weight, breast
weight and back weight followed the same
trend with live weight.

Table 2: Carcass characteristics of the experimental birds (0-4 weeks)

Organs (g) T1 T2 T3 T4 TS SEM
(0%) (20%) (40%) (60%) (80%)
Live weight 857.50 910.50 980.50 877.50 879.99 19.91
Dress weight 803.00 841.00 861.00 828.50 817.50 16.20
Head 36.00 32.50 36.50 33.00 33.50 0.82
Neck 42.00 41.00 49.00 41.00 38.50 1.16
Wing 75.00 75.00 82.00 79.50 68.50 2.26
Shank 45.50 43.00 48.00 43.50 42.50 1.05
Drumstick 86.50 91.50 101.50 82.00 84.00 3.31
Breast 170.50 183.00 186.00 167.00 163.00 4.74
Back 87.00 110.50 111.50 89.50 99.50 4.27
Thigh 90.50% 99.50% 105.00* 92.00% 86.50° 2.56

T1= Control (0%); T2=20% TAYB+E ; T3=40% TAYB+E; T4= 60% TAYB+E; T5=80% TAYB+E

Internal organs weights of the experimental
birds are presented in Table 3. There were
no statistical differences (p<0.05) among
parameters measured across the treatments
except lungs that were significantly
different (p<<0.05) in birds on T3 with value
of 8.50g while T4, TS and T1 were
statistically similar with least value of
5.00g on T1 and highest value of 6.50g on
T4. Non-significant (p>0.05) of25.00g was
obtained in T3 and 20.00g in T1, 2 and 3
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Liver. Heart recorded higher (p>0.05) 7.50g
in T2 and lower (p>0.05g) 5.00g in T4 and
T5. Spleen gave (p>0.05) 0.05g in TS while
T1, T1, T3 and T4 gave 0.00g. Kidney
showed (p>0.05) of 9.00g in T3 while T1
and T2 showed 4.50g. Whole gizzard gave
(p>0.05) of 44.50g in TS and 33.50g in T1.
Proventriculus revealed (P>0.05) of 8.00g
in T4 and 6.00g in T2. Length of intestine
showed 70.00gin TS and 53.50gin T1.
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Table 3: Internal organs characteristics of the experimental birds (0-4 week)

Parameters (g) T1 T2 T3 T4 TS SEM
0%) (20%) (40%) (60%) (80%)
Liver 20.00 21.00 25.00 20.00 24.00 1.20
Heart 6.00 7.50 6.00 5.00 5.00 0.46
Bile 2.50 1.50 1.50 1.00 0.50 0.31
Kidney 4.50 4.50 9.00 6.00 6.00 0.68
Empty Gizzard 22.50 26.00 29.00 23.00 27.50 1.35
Whole Gizzard 33.50 38.00 40.00 38.50 44.50 1.69
Proventriculous 6.50 6.00 7.50 8.00 7.00 0.30
Lungs 5.00% 2.50° 8.50° 6.50® 6.00% 0.78
Intestine length (cm)  53.50 58.50 60.00 60.00 70.00 2.40

T1= Control (0%); T2=20% TAYB+E ; T3= 40% TAYB+E; T4= 60% TAYB+E; T5=80% TAYB+E

Discussion

Weights of carcass cuts were fluctuating
and similar except that of the thigh which
may be implied that the utilization of
protein from TAYBSM with multi-enzyme
supplementation did not suppress
physiological growth of birds. Tuleun et al.
(2001) made similar observation in broiler
birds fed processed (fermented) mucuna
seed meal and suggested that processing
method eliminated toxic compounds,
which in turn removed depression observed
when raw mucuna seed meal were fed to
broilers.

Internal organs weight values were
apparently not influenced by the inclusion
oftoasted African yam bean seed meal with
multi-enzyme supplementation. This
indicates positive effect of TAYBSM with
multi-enzyme supplementation on internal
organs weight of the experimental birds.
An enlarged liver is often concerned when a
diet high in anti-nutritional constituents are
fed to broiler birds. In this experimental
birds; liver weight was not different and
showed a range between 20.00g to 25.00g
and was lower than 57.1 to 97.0g reported
by Idahor (2012) but heart weight was
similar to 6.0 to 6.8g while the gizzard
weight was slightly more than 33.5 to 36.5g
reported by Idahor (2012). This observation
is in line with the report of Tuleun, et al.,

(2011) for broilers fed processed mucuna
seed meal with reduced antinutritional
factors. Ismail, et al., (2008) and Soetan and
Oyewale (2009) observed that internal
organ enlargement, particularly, liver and
pancreas, become inflamed in reaction to
the release of trypsin inhibitors in legumes.
This suggests that anti nutritional factors in
TAYBSM were eliminated or reduced to
minimum level that experimental broiler
birds could tolerated and did not cause
depressed anatomical and physiological
conditions of broiler birds.

Conclusion

This study showed that toasted African yam
bean seed meal with multi-enzyme
supplementation based diets compared
favourably with soybean meal and
improved carcass characteristics of broiler
starter. Among tested diets, 40% toasted
African yam bean seed meal with multi—
enzyme supplementation revealed best
result. Therefore, toasted African yam bean
seed meal with supplementation of multi—
enzyme should be encouraged in the broiler
diets.

References

A.O. A. C. 2010. Official methods of
Analysis 18" Edn. Association of
official AnalyticalChemists,

236



Raji, Oladapo, Oloko and Akinosun

Washington D.C. U.S.A.

Bryden, W. L., Hew, L. I. and Ravindran,
V. 2000. Digestible amino acid
value: Variation and application.
Proceeding of Australia Poultry
Science Symposium.2:51-58.

Bryden. W. L. and LI, X. 2003. Prediction
of amino acids digestibility of
complete broiler diets.
Proceedings Australian Poultry
Science Symposium, Sydney.15:67.

C. E. C. 2000. Council Regulation
2000/766 concerning certain
protection measures with regard to
transmissible spongiform
encephalopathies and the feeding
of animal protein. Official Journal
of Europian Communities 43: 32—
33.

Eke, O. S. 2002. Effect of Malting on the
dehulling characteristics of African
yam bean (Sphenostylis
stenocarpa) seeds and the
functional properties of the flour.
Journal of Food Science and
Technology. vol. 39, No. 4, pp.406
—409.

Ene-Obong, H. N. and Carnovale, E. A.
1992. Comparison of the proximate
and mineral and amino acid
composition of some lesser known
legumes in Nigeria. Journal of
Food Chemistry, 43,169-175.

Georgieva, V. Chobanova, S. Ganchev G.
Manolov, I. Jarkov, D. Lalev, M.
Stoianov, D. 2010. Effect of
addition of multi-enzyme
preparation VemoZyme®Plus on
productive and slaughter
parameters and meat composition
of broiler chickens, fed wheat—
corn—soybean meal diets.
Agricultural Science and
Technology, Vol. 2, No 4, pp 197 —
201.

237

Idahor, K. O. 2012. Potentials of cassava
(Manihot spp) peels meal replacing
maize (Zea mays) in broilers ration.
Nigeria Poultry Science Journal,
9:139-44.

Ismail, A. Ikram, E. H. K. Nazri, H. S. M.
2008. Roselle (Hibiscus sabdafiffa
L.) seed nutritional composition
protein quality and health benefits.
Food,2:1-6.

MC Donald, P., Edwards, R. A. and
Greenholgh, J. F. G. 1995. Animal
Nutrition Fifth edition Longman
Publisher. Pp221-235.

Obizoba, I. C. and Souzey, J. 1989. The
nutritive value of African yam bean
(Sphenostylis stenocarpa):
nitrogen and mineral utilization.
Ecology of Food Nutrition. 22,
297-305.

Onyenekwe, P. C., Njoku, G. C. and
Ameh, D. A. 2000. Effect of
cowpea processing methods on
flatulence causing
oligosaccharides, Nutrition
Resources, Vol. 20, pp.349 —358.

Robinson, D. and Singh, D. N. 2001. Rural
industries research and
development corporation.
Queensland and Poultry Research
and Development Centre, March
Publication No. DAQ—241.

Soetan, K. O. and Oyewale, O. E. 2009.
The need for adequate processing
to reduce the antimnutritional
factors in plants used as human
foods and animal feeds: A review.
African Journal of F o od
Science. 3:223-232.

Statistical Package for Social Students
(SSPS 21.0 Version) © 2012.

Teguia, A. and Beynen, A. C. 2005.
Alternative feedstuffs for broilers
in Cameroon. Variation
application. Proceedings



Effect of addition of multi-enzyme and varying levels of toasted African yam bean seed meal

Australian Poultry Science World Health Organization (WHO)

Symposium,Volume No. 12. 2002. The world health report
Sydney. p.51-58. 2002: reducing risks, promoting

Tuleun, C. D. Patrick, J. P. Tiamiyu, L. O. healthy life. Geneva, World Health
2009. Evaluation of raw and boiled Organization.

velvet bean (Mucuna Utilis) as feed
ingredient for broiler chickens. Received: 11th November, 2017
Pakistan Journal of Nutrition, 8 Accepted: 20" F, ebruary, 2018
(5): 601-606.
Uguru, M. L. and Madukaife, S. O. 2001.
Studies on the variability in
agronomic and nutritive
characteristics of African yam bean
(Sphenostylis stenocarpa Hochst
ex.A. Rich. Harms), Plant
Production Resources Journal,
6:1019.

238



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379

