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Abstract: The objective of this work was to evaluate the response of broiler
chicks to different types of spices fed without or with Amoxicillin as growth
stimulators for broiler chicks.

: Black or hot pepper, canella, carnavion, cardamom, cumin and

 green fea were fed at 0.1% without or with 40g/ton of Amoxicillin and
compared to control group. Chicks were fed the experimental diets from 10

" to 38 days of age, whereas at 38 davs of age spices and Amoxicillin were
withdrawn and all the experimental groups weré fed the control diet from
39-43 days of age. Growth of broilers, feed intake, feed conversion ratio,

and carcass characteristics were recorded. Also, chemical composition of
breast meat and liver, plasma constituents of slaughtered birds ar 38 and
after 3 days of withdrowal period at 43 d of age were measured. Resulls can
be summarized as follows:-

1~ Data revealed that, 0.15% of cumin msignificantly enhanced growth by
19.8 and FCR by 16.2%, as compared to the control group. Showing
similar growth and FCR to Amoxicillin,

2- It is intersecting to report that green tea significantly decreased meat
cholesterol by 32% of which would be beneficial for human health

3- In general, Amoxicillin and different types of spices had no adverse
effects on dressing and internal organs of broilers.

4~ Plasma total protein and lipid were significantly increased for cumin

L supplemented diex, while black pepper significantly decreased plasma
- _':total lipids.

5- Plasma cholesreml and triglyccrides were signiﬁcanﬂy decreased when
- hot pepper was fed at 0.1%, while black pepper and green tea

significantly decreased plasma total lipids and triglyceride at 43 d of
age. .
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6- Black or hot pepper, canella, carnation, .cardamom, cumin and green

. tea had no adverse effects on liver functions as measured by AST and

ALT.

It is concluded thar 6.10% of cumin could serve as non-
conventional feed additive in broiler diets, whereas green teg significantly
decreased breast meat cholesterol. However; further research is still
required fo better understanding for the role of spices in animal nutrition
and their implications in human health.

INTRODUCTION

Since the discovery and development of antibiotics prior to the
second world war, these drugs have played an important role in curing
discase in humans and animals. Also, subtherapeutic dosage of antibiotics
could increase feed efficiency and growth in farm animals (Doyle, 2002;
Wages, 2002). Prevention of disease transmission and ephancement of
growth and feed efficiency are critical in modern apimal husbandry,
therefore, widespread incorporation of antibiotics into animal feeds in many
countries {(Khachatourians, 1998) was achieved. Human usage of antibiotics
has been estimated at 1.36 to 1464 million kg/yr while estimated
antibiotics usage in farm hvestock 7.36 to 11.18 million kgfyr. It is clear
that there is a significant use of antimicrobial agents both in human
medicing and in farm livesiock (Khachatourians, 1998; Witte, 1998),
Currently, the potential for antibiotics to contribute o the development of
antibictics-resistance bacteria of human concern is the subject of intensive
debate and research work (Aarestrup, 2000). Therefore, the use of plant
extracts, as well as alternative forms of medical treatments is gaining

practically acceptable (Doyle, 2002; El-Husseiny ef al., 2002, Al-Harthi,
2002a).

_‘ The use of natural antimicrobial produced from spices lends to be
more favorable (Al-Harthi, 2002a & 2002b). Plants have an almost
unlimited ability to synthesize aromatic substances, most of which are
phenols or their oxygen-substituted. derivatives (Geissman, 1963). Most are
secondary metabolites of which at least 12.600 have been isolated, a
number estimated to be less than 10% of the total count (Schultes, 1978). In
most cases, these substances serve as plamt defense mechansms against
predation by microorganisms, insects, and herbivores. Some, such as
terperioids, give plants their odors; others (guinings and tannins) are
responsible for plant pigmentativn. Many compounds are responsible for
plant flavor (e.g. terpenoid capsaicin from chili; hot, peppers), and some

870

Broilers, Spices, Amoxicillin, Growth, Carcass, Liver, Plasma.

b opalls Gl e BNBLYT Claee e g e8] Aadiul o) Al ool
o Dl KH aall e Lsine Can gt JE aladid GBS L La SN

S ALl die Lptes CadmdAd Lol B AN Clapulally Jao8ulS dus Lo
abiadl (Mgl paal sUEs sl U claiSad o) cps (o %o,V e Loy Jlad)
pm BV ae o AN iy sudadl g AIK0 0 gaall (5 gia

Agilll il e b AST & ALT Q’-:h,u“a‘ by Lpwl die AN cillay gl 1
Radiiaall

A il Apali jes AELRS (o 5eS %.,i. plasiod Saal (e 4l pradanh dusd Hal s3a

oy 53 eV L heall aad B 0 55 oS0 A e bgtea B Y GLAN plas

sle Ll 5 oalpall cidled b Agle LIS Wl sl e il Ay al e

| i s

899




M. A. Al-Harthi

Ziaunddin, K.S.; Rao, H.8,; and Faireze Nadeen (1996). Effect of organic acid and spices

on quality and shelf-life of meats at ambient temperature. J. Food Sci. and Tech.,
33, (3).255-258,

Al adlel)

sl saal) Al fan o ae el o 30 Sl (i SAETLY Splis

padll Cuslas! dapdl allued g sl o
il 2l ae oy tans
Ayl ASkaali— 5l dio afllalt Amala—aalall Blliad det ) 5 ALl 5 sbea YE A4S
433 gmaall
weilde W) 5 llealh o g1 Y aadlh CaSlS Alaiul aa ciagy Al Al e Cay sal
el JHE e S latud 538 g Losu g Apgs Cllias L ol e L3S o
ST I DRV RN T U PR Y.L IPRPA U IR 0 N I P
¢ A3l g 5 An ganay Blia) pue W Jlial) lgalatiiod 3 paS fams €0 ClliasnS 5a¥)
3 el Ll G & Al dey el (e ps YAV sl (DA CoBEN Lo
Fops £ = V8 sl 8y S Cile e aaddael) JS 180 0 CDe WY pe

ALYl Aoyl e IS 5 AN SAUSH 5 cladl Dlgiat 5 SIS 210 e JS Ay

pt VA Jen e Caagd A ebll aall La Dy 5 a8l 5 jnall el g gbaSH szl )

(AT e pdtult sy

sl C¥ e e Gpand (53 a8l e Yoo e o AU I el a0 Ge el LY
Cﬁtﬁ‘ C.-la.u:a_gl_g ._dj_):\.'sﬂi ELLM hJLLJ! Qi %_\-\,Y ;..\:ﬁ.hﬁ Som\j %ve,A
s3nd diad 14l Gl de geadl Calell pe S e s

4ipert Cafly Loa WYY Jaay puias) oL30- Bilia) die (Jygine i pall Sy pfilsS LY
Aalall Ll Aaal

IBTTIPLI L I R IECH e L P VL R SRR I ROV IR0 L RS I
palll St Adatal olameti)

898

Broilers, Spices, Amgxicillin, Growth, Carcass, Meat, Liver, Plasma.

spices used by humans 1o season food yield useful medicinal compounds

’ {Ziauddin ef al., 1996, Cowan, 1999; Dickens et al., 2000; Heeleong et al.,

2001). Recently, these compounds have been intensively investigated to
better define the most useful, and to quantify what reliable effects they can
have in animal {Gill, 1999 and El-Husseiny et al., 2002). These compounds
could be used in animal’s mitrition as feed additives may be due to their
ability of these plants to produce chemicals that protect them from insects,
fungi, bacteria, and viruses. El-Husseiny et . (2002) found that broiler
chicks fed hot pepper had significantly higher body weight, dressing and
digestion coefficients percentages of CP, NFE, OM, TDN and ME than
those fed the control or fenugreek diets. Al- Harthi {2002 b) found that
0.2% black pepper improved growth and FCR significantly as compared to
the control diet, and being equal potent as any mixture of spices as well as
Neomyein,  In this concern,. These may extend the use of medicinal plants
as therapeutic agents (Heeleong er al., 2001). Vogt er al. {1989} found that
spices such as cayenne (hot} pepper, coriander, white pepper did not
influence gain, however, hot pepper at 100 mg/kg diet improved FCR by
3.2%. Also, Haung er al (1992), and Gill (1999) concluded that the
Chinese medicinal herbs have a stimulating effect on growth of broilers.

One possible mechanism by which spices and medicinal plants could
improve growth and feed utilization of broilers through the improvement in
nutrients digestibility. In this regard, Nelson er al. (1963) reported that the
growth promoting effect of feed additives may facilitate absorption of
calorigenic’ nuirients across the gut wall by increasing its absorption
capacity. Also, Damme (1999) reported that spices could replace the
digestion-promoting effect of the antibiotics. In this connection, Abaza
(2001} found that a mixture of two or three of medicinal plants improved
digestibility of nutrients compared to the control group. Similar results were
reported by El-Husseiny ef al., 2002 and Al-Harthi 2002a.

However, Zinc Bacitracin and Virginiamycin had no effect on
digestibility of nutrients compared to the control group. Moreover, Ziauddin
et al. (1996} and Dickens et al. {2000) indicated that spices may play a vital
role to extend the shelf-life of meats and reduce microbial counts. Recently,
Abaza (2001) found that Nigella sativa L, thyme flowers, harmala seeds,
chamomile flower heads either individually or in combination improved the

performance of broiler chicks as compared to Zinc Bacitracin and

Virginamycin.

The objective of this work aimed to investigate the growth
stimulating ‘effects of different types and mixtures of spices as non-
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conventional feed additives and ﬁ;e effect of Amoxicillin when added over

different types of spices on performance, carcass characteristics, chemical
composition of breast meat, liver and plasma constituents.

MATERIALS AND METHODS

Birds, Housing and Management:

An experiments was conducted at King Abdulaziz University:
Faculty of Meteorclogy Environmental and Arid Land Agricalture. Lohman
broiler chicks were raised on floor pens under the same managerial and
hvgienic conditions. Feed and water were offered ad libitum from tube
feeders and automatic nipple drinkers with a twenty-four hours lighting
program. Diets (Table 1) were formulated based on NRC {1994) to cover
requirements recommended for broilers. Chicks were randomly distributed
into experimental groups. Mortality was recorded daily in each experiment,

A Factorial arrangement 8X2 including (control diet, black pepper,
hot pepper, canella, camation, cardamorm, curnin and green tea), and
{without or with 40 mg/kg diet Amoxicillin} was used to study the effect of
different types of spices added at 0.1% to the-control diet in 16
experimental treatments.

Each treatment was represented by 2 replicates of 7 chicks each, in
the sum of 224 chicks, Chicks were fed the experimental diets from 10 to
38 days of age, whereas ut 38 days of age spices and Amoxicillin was
withdrawn from the feed and all the experimental groups were kept on the
control diet from 39-43 days of age. The experimental period lasted from

10 to 43 d of age of which 10-38 days of age was regarded as feeding

period and 39-43 days of age as a recovary period.

Chicks were weighed at 10, 24, 38 and 43 d of age, whereas feed
intake and FCR were calculated at 24, 38 and 43 d of age. At day 38 of age,
as well as at 43 d of age (after 5 days of withdrawn of spices and antibiotic)
four chicks were slaughtered from each treatment as two chicks from each
sex to determine percentage of carcass characteristics and chemical
composition of breast meat and liver. Boneless breast meat samples as well
as liver samples were chemically analyzed for moisture, CP, total lipids,
. and ash according to A.O.AC. (1990} and the values for meat composition

were expressed on fresh basis. Cholesterol content as (mg/g lipid) of breast
‘meat and liver was determined according to Rutkowski and Krygier, 1579,

"‘Blood samples were collecied from the slaughtered birds in
heparinzed tubes. Plasma was separated by centrifugation at 3000 rpm for
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10 minutes and stored at -20°C until analysis. Concentrations of plasma
total protem (Weichselbaum, 1946; Henry er al 1974), total lipid,
triglyceride (facobs & Van Den Mark, 1960; Trinder, 1969; Koditscheck &
Umbreit, 1969), total cholesterol (Watson, 1960), and ALT and AST
(Retiman and Frankel, 1957) were. determined. -

Statistical Analysis:

Data of the trial was analyzed using the GLM procedure of SAS®
(SAS Institute, 1985) using one way ANOVA in trial 1, and two way
ANOVA in trial 2. Duncan’s New Multiple Range Test (Duncan, 1935)
was used to test mean differences at P<0.05.

RESULTS AND DISCUSSION

Effeet of 0.1% of black or hot pepper, canella, carnation, cardamon,

cumin, and green tea without or with Amexicillin on growth
performance of broiler chicks:

Results shown in Table (2) indicated that there was no significant
differences in initial; 10-d of age; body weights among all experimental
groups (Table 2). There were no significant interaction between different
types of spices and Amoxicillin, Amoxicillin or different spices as
independent variables on body weight of 24-d old broilers. In general,
results indicated that within groups that are not supplemented with
Amoxicliin, group fed cardamom supplemented-diet yielded the best
growth at 38 d of age. Whereas, within Amoxicillin supplemented groups,
group fed diet carnation or the control group was the heaviest. There was a
significant interaction between Amoxicillin and spices on body weight of 38
d old broilers. Results indicated that Amoexicillin addition to the control diet,
or diets supplemented with canella, camation, cumin, or green tea
significantly improved growth of broiler compared to their counterpart
groups fed diets without antibiotic. In contrast, Amoxicilin addition to
black or hot pepper significantly decreased growth of 38-d old broilers.
These contrary results within different spices in response to Amoxicillin
indicated that the response to antibiotic depends on type of spices, may be
due to the interaction with the active substances of spices.

Irrespective of antibiotic addition, it was found that cardamom,
cumin had similar growth to the control group, meanwhile hot pepper,
canclla and carnation showed significantly lower body weight than the
aforementioned groups. In general, these natural additives did not enhance
growth over the control group (Table 2). Growth of broilers after five days
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of withdrawn of spices {43-d of age) was the best of diet supplemented with
cumin. There was significant interaction in body weight of 43- d old
broilers. Results showed that 40mg /kg of Amoxicillin improved growth of
the control group as well as those fed diet supplemented with green tea
(Table 23 Withdrawn of different types of spices yield different responses
depending on the presence of the antibiotic and type of spices. Results
indicated that withdrawn of hot pepper, canella, carnation, cumin of
antibiotic unsupplemented-groups improved growth of broilers at 43-4 of
age, thereby the negative effect of these spices shown at 38 d of age was
diminished at 43 & of age as compared 10 their respective control group.
Within the antibiotic supplemented-groups, withdrawn of cumin and
Amoxiciilin improved growth of broilers thus there was no sigmificant
differences from the its respective control compared to its growth at 38 d of
zge, indicating the ability of broilers to compensate for growth when
nutritional stress was removed.  On the other hand, growth was decreased
when antthiotic and canella, carnation, or cardamom was withdrawn of the
feeds, therefore, growth of these particular groups was significantly lower
than their control groups compared to growth showed at 38-d of age. These
resuits indicated the positive impact of Amoxicillin on growth of broier,
however, this depends on tvpe of spices (Table 2. This may be due to the
effectiveness of Amoxicillin against a broad spectrum of gram-positive and
gram-negative bacteria, which could comrol profiferation of different types
of bacteriz.  These resulis sre similar to those reported Vogt ef al (1989)
who found that cayenne (hot) pepper, coriander, white pepper did not
influence gain, however, hot pepper a1 100 mg/kg diet improved FCR by
3.2%, whereas Virginiamycin had greater influence. Also, Kahraman ef ol
{2000} showed that Zinc bacitracin mproved weight gains of broilers during
the first 3-whk of age as compared to the control.

Regardless of Amoxicillin supplementation, black pepper, canelle,
significantly decreased growth of broilers at 43 d of age, even afler 5 days
of removal of the antibiotic (Table 2). I is clear that removal of black
pepper decreased growth, meanwhile withdrawn of hot pepper, camation
resulted in improved growth of broilers compared io their growth observed
at 38-d of age, indicating the temporarily effect of these spices on growth of
‘brodlers as well as the ability of broilers to compensate for such negative
effects. It should be mentioned that non of the natural feed supplements

yield further improvement in growth of broilers over that observed of the
control group.

I could be concluded that 0.10% cumin improved growth of broilers
and was equally potent as the antibiotic Amoxicillin in growth of 38 and 43
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Table (10): Effect of different types of spices and herbs at 0.1% on
plasma total protein (g/100ml}, total lipids (g/L) Cholesterol
(mg/100 ml), triglyceride (mg/10Gml), AST and ALT
{u/100ml) of broilers slaughtered at 43 d of age

__Treatments Total Protein | Total lipid | Cholesterol | Triglyceride | AST | ALT
Amoxicillin Additive :
Conisot 4.0 7.01% 165 2% 1262 BIEICE IR
Black pepper | 3.98° 6.68° 177.3" 11550 1178 | 263%
ot pepper | 360" 6.7y 155.8¢ 2ot P15.6 | 22.0¢
_ Canelis 430 R 183.0° 133.8* a1 | 233
Carnation 3 7P 6,55 173 4 113.4° 167 L o23.0f
i Cardamom 3720 6.45° 1705 1e.r 166 | 237"
: Cumitn 4 G5 7214 188.2° 1272 1144 | 244°
Giretrs 123 3.59° i3 (L 159.40° 12000 i150 | 257"
Canizol 4.60° TIP 186.1° 136.4° 1201 | 262°
Black pepper | 3.59° &0 p59.0¢ 1.6t 150 25T
Hot pepper | 3.72° 671" 141.7¢ ST i 1193 ] 2298
i Canelia 421% 694" 148 6° SR I § - R B bR
) Carpaiion 413 7.05° AR 134,47 1185 | 248
Crrdmmom 4.18% 7820 17355 i3 P89 | 3Ty
Cumit 3807 6.54° 159.1° 15728 1173 | 238t
Ciroen tea’ 176" 671" 1652.2% 116.5° 1221 ] 247
© Amoxiciliin effect . ,
. . 389 481 1716 1221 1164 | 24.1
+ 4401 657 160.6° 1245 1155 | 261
Additive effect
Comtrol . Tl 4540 . FATH 172.6° 152.6° 1158 | 243%
Black pepper 3780 6 .69° 168,1* e 164 | 360"
Hot pepper 1E1* R IEER L 119.1° 1175 Loost
{ameiln ) 435 fRics 165.8° 124.8% 1171 | 240
Carnation 3.50% 68200 167.2° 23 1176 | 23.8°
Cardarnom 3.54% 6790 172.2* Fi 70| 30s
Curmin 1 £87% 1 17ie 122.2% 1159 | 24.4®
Green Lea 165" 6.70° 160 67 pig ot 1186 | 252%
SEM 677 o .14 1075 .76 466 46}
Inieraciion a i *¥ * NS i
Arosiciilin WS S * NS WS NE
Addditive B b b e NS b

*C neaps within the same column within the same reatments not bearing similar superseripts are
significantly different (P<0.03).

NE, not significant
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Table (9): Effect of different types of spices and herbs st §.1% on
plasma total protein (g/100ml), total lipids (g/L} Cholesterol
(mg/100 mil), trigiyeeride (mg/100mI), AST amd ALT
(2/100mI) of broilers slaughtered at 38 4 of age

Treatments . . , . -
FYepncT Fv Total Protein Total lipid Cholesterol Triglyeeride AST ALT
Control 389 608" 146.3" 1212 176 | 214
Black pepper | 4.13° £.64° 15122 1187 1180 | 261
Hot pepper 3.76° 7.58" 169.4° . 1326 1132 | 227
. Canella 3.80°¢ 6.54° 158.1% 1197 67 a2
Camation 4.41" 6,94 14320 1234 8% § 216
Cardamom 405 739 173.6° 134.2 160 | 243
Curmin 4.50° 715" 166.2° 1317 1E51 F 150
Green tea 1.98° 675 154 8% 1igs 148 | 351
Control 4.29° 7.3 170.5¢ 1291 1214 | 25%
Black pepper | 3.98¢ 6.75° 154.8° 1182 1148 | 251
Hot pepper .70 6.52¢ 139.1° 1149 V203 1222
+ Canella 4.05° 7.03% 160.0% 1262 175 | 236
Camation 3.88% 6.81° 173.4° 1138 I6.0 | 262
Cardamom 4.08° 6.59° §50 g 114.2 1igs | 254
Cumin 4.59° 7.1 1702 1327 1151 1232
Green tea 4,21 7.05% 166.8® i27.0 - S
Amoxicillin effect )
- 407 6.99 15785 1249 ez | 233
+ 4.09 6,88 161,82 122.6 1181 | 245
Additive effect '
Controt 4.09° 7.05* 158.4 125.1 1196 | 236
Black pepper 4.04° 665 | 1530 1184 1164 | 258
Hot pepper 3 1.05* 1342 1237 1167 | 234
Canella 397 6.78° 159.0 1229 1171 ] 238
Carnation 4 150 687 1583 - 1120 1173 | 248
Cardamom 4.05% 6.94% 1667 | 1242 1172 | X6
Cumin 4 55 722 1682 1322 . BI51 } 241
Green ten 4.00° 6.90™ 1608 1226 g asy
SEM 0,11 0.17 13.69 14,14 14.14 | 467
ANOVA
Interaction s bl s NS NS NS
Amoyiciihn NS NS NS NS NS NS
- Additive w4 e NS NE NS NS

** means within the same column within-the same treatments not

significantly different (P<0.05).
NS, not significant
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d of age, indicating that natural feed additives could serve as alternative to
the antibiotic Amoxicillin on growth performance of broilers. These results
are in line with the general conclusion by Al-Harthi (2002a) and El-
Husseiny et al. (2002).

Data presented in Table (3) showed the effect of natural feed
additives without or with Amoxicillin on feed intake throughout the
experimental periods. Feed intake within groups fed diets not supplemented
with Amoxicillin was the lowest of black pepper compared to contro group,
and hot pepper supplemented-groups (Table 3). Whereas, without
Amoxicillin feed intake was pearly the lowest of cardamom supplemented-
diet (Table 3). There was significant interaction between Amoxicillin and
natural feed additives in feed intake during 10-24 as well as 10-43-d of age,
indicating that Amoxicillin addition to black pepper supplemented-group,
resulted in significant increase in feed intake, meanwhile the contfrast was
shown of group fed diet supplemented with 0.1% cardamom during 10-24 d
of age. Results also indicated that within the antibiotic supplemented groups
cardamom and cumin decreased feed intake significantly, indicated the
synergetic negative effect of Amoxicillin and cardamom or cumin on feed
intake, and or the ability of broilers to distinguish between different taste of
feeds (Sturkie, 1986, Al-Harthi, 2002a; b; El-Husseiny ef al., 2002). For the
whole experimental period, feed intake was significantly dropped when
Amoxicillin was added to cumin supplemented diet, indicating different
relationships with types of natural feed additives.

Regardless of different natural feed additives, there was only
significant negative effect of Amoxicillin on feed intake of broilers during
10-24 d of age period, and this trend was repeated at 25-38 and 39-43 and
10-43 —d of age period, and resulied in 2.7% decrease in total amount of
feed intake compared to Amoxicillin free-diets. AL-Harthi (2002a) found
that Neomycin decreased feed intake significantly as comparede to the
control diet and diets supplemented with different types of spices and herbs
or their mixtures. Valarezo ef al. (1998) showing that feed intake tended to
be higher for group fed either antibiotic or the control diet. On the other
hand, Abaza (2001) found insignificant differences among different
medicinal plants, and significant differences among their mixtures regarding

 feed intake of broilers. There were significant effects of different natural

feed additives on feed intake during 10-24 and 10-43 d of age. Results
indicated that carnation, cardamom, cumin and green tea significantly
decreased feed intake of broilers compared to the control group and hot
pepper supplemented-diets during 10-24 4 of age. On the other hand,
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camation; and cardamom also decreésc;d feed intake compared to the control
and canella supplemented diet during 10-43 d of age period.

Data for the effect of different spices fed without or with antibiotic on
FCR of broilers are shown in Table (4). Resuits indicated that FCR during
10-24 a4 of age was the best of group fed diet supplemented with black
pepper, whereas group fed diet supplemented with carnation, cardamom,
cumnin and green tea exhibited the best FCR with fed Amoxicillin. There
was a significant interaction between antibiotic and natural feed additives on
FCR during 10-43 d of age. It was found that Amoxicillin addition to the
control group and carnation, cardamor, cumin, and green tea supplemented
diets significanily improved FCR during 10-24 d of age. During 25-38 d of
age, cardamom supplemented-diet within antibiotic un-supplemented or
supplemented groups, curnin pepper within Amoxicillin supplemented diets
showed the best FCR. Resulted also indicated that Amexicillin
supplementation to cumin significantly improved growth by 16.5%. For the
whole experimental period, antibiotic supplemented control diet, cardamomn,
cumin and green tea supplemented with amoxicillin showed the best FCR
(Table 4, Resulis also indicated that Amoxicillin addition significantly
improved FCR of groups fed the control diet by 16.5%, and green tea
supplemented diet by 17.5% compared to their unsupplemented controls.
This indicates the synergetic effect between antibiotic and green tea (active
substances) to improve feed utilization. These results are general agreement
with those reported by El-Husseliny ef al. (2002) who observed that broilers
fed hot pepper had significantly better feed, protein and ensrgy conversion
than the control group. However, Al-Harthi (20022 and b} conciuded that
0.2% of black pepper improved FCR of broilers. It is therefore, concluded
that 0.1% of cardamom or cumin improved FCR by 6.7% as compared 10
control group, this could be economically beneficial for broiler producers
(Table 4). or These results are in good agreement with the conclusion of
Portsmouth (2001) who reported that plant extracis would be considered as
natural growth enhancers in animal feeds for their antioxidant and anti-
microbial activities but their effects depends on the hygienic condition
during the experimental course.

Regardless of natural feed additives, Amoxicillin addition resulted in
a significant improvement in FCR of broilers which was about 9.8% during
10-24 d of age, and insignificant in FCR during 28-38, 39-43 and 10-43 d of
age, with the final improvement to 4.4%. Also, Al-Harthi (2000, b)
concluded that either Neomycin improved growth performance of broiler,
but not significantly different from black pepper supplemented-groups.
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Table (8): Effect of different types of spices and herbs at 0.1% on
chemical composition of fresh liver of breilers slaughtered
at 38 d of age

Treatmenis Moisture | Crude protein (%) | Total lipids (%) | Ash (%) Cholesterol
Amoxicillin Amnoxicillin
Controt 67,50 215" g.i¢° 1.45* 76.3%
Biack pepper  § 68.0° 27 7.52° 1.41° 58.0°
Hot pepper | 68.6° 207 8.06" 1.34* 60.6°
_ Caneila 6%.6° 2140 787 135 64.5%
Camation 6937 20.1° 7.57¢ 1.3% 54,57
Cardamom 0.2 26.0° 6957 136® 7330
Cumin 69.3% Py 7.44° 1.26° 70.1*
Gieen tea 69.5° 20.5% 7127 139 74.2°
Control 687 20.9° 786 1.39° %:
Black pepper | 68.8° 207 7.88° 1.35% 712
Hot pepper | 69.6° 207" 7.81" 1.44° 70.9"
+ Canella 6947 20.5% 7.64° 1.3¢% £7.0°
Carnation 65.1° 20.4% 7,39 139 9%
Cardamon 68,1 21.4° 7.50% 1.49° LT
Cumin 68.7° 204° 7485 1.36% 537"
Green tea £5.2° 20.8° 7.44° ' 1.43° §4,0°
Amoriciiin effect
- 68.9° 20.8 7.58 1.42 83,7
+ 72.1° 208 7.65 1.40 62.9°
Addisive effect
Conteol 68.1 20 z.01° 147 §3.5°
Black pepper 68.4 21.0% 7.70° 1380 64.6°
Hot prpper £9.1 0.7 7.93° 1.39° 657"
Canelin £9.0 .88 7.75° 1ast 857"
Carnation 69.2 rliks 7.48° 138 58.6°
Cardamom : €9.2 20.7° 7.36¢ 1.42%. 45.5°
Cumin 69.0 21,1 7.46° 1.32° 61.9°
Gireen te2 59.3 2688 7.28¢ 1.3¢ 69.17
SEM 7.2% 046 0.157 0.050 135
ANOVA _
Interaction s . B ok % #H
 Amnicihn * MNE NS N NS
Addiive HS v * " ek

R il 1 SAME CoMTN within the same freatments nel bearing similar superscripts are significantly
different (#<0.05}.
NS, not sigaificant
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¢
Table (7): Effect of different types of spices and herbs at 8.1% on
chemical compesition of fresh meat broilers slaughtered at

3R d of age
Treatments Moisture, (%) | Crade  protein | Total lipids | Ash (%} | Cholesterol
Armoxiciitin Additive (%) {96}
Contyol N 234" 5.12° L20° 1217
Black pepper | 712° dzgt 4.40° £.0g® 115.7*
Hot pepper T30 1 5% 426° i.0g° 94 6
N Canellz 72.5% e | 434 1.06° 7.3
Carnation 75.3% 214 4187 1.04° 16.0°
Cardamorm 732" 2b¥ a3t - 1.o2? 1062
Cumin 737 2 457" 107 913
Cireen tea 73.3° ‘ 253 472 1017 771°
Control 735 LE 433 1.067 94 2¢
Black pepper | 72.8¢ 1P 4500 1.08° | 734
Hot pepper | 731 21F 407" 106" 94 &
+ Caneila 2T 21.6% 4250 1.04° 3347
Carnation 729" 218t 412 106" 104.7°
Cardamom 722 _ 2270 435 o4 108.8°
Cumiy RREES 20.9¢ 435 Lont 8y
Greentea | 738 210F 4.16° il ¥y
Amoxicitlin effect :
- 72.8% 218 4.41° 167 - | 943
- i 215 t 43 165 2 ot
Addipive efifect . .
Controt 7210 . 2.3 4800 113 i ie7e
Black pepper ST A 430° g} oas
Hot pepper 730 LAY 4,164 Lo 94.,5%.
Canella 72.6° 2354 4330 105" #0.3°
Camation, J21.8° 2L 4,15 Lose U sogt
Cardamom 7270 718 427 103 |79
Cusnin 7350 AN 435" HES %5.0¢
| Green tea 1347 2150 435 103 -y
SEM 134 0,57 0057 0,603 112
AMOYA
Interaction w ok *3 b ks
Amoniciilin # NS, b NS w
Additive ¥ % ey wEE L wes

¢ means within the same column within the same treatments not bearing similar superseripts are significanily

different (P<0.05),
NS, not significant
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Irrespective to the antibiotic addition, FCR was improved when 0.1%
cardamom and cumin was fed during 10-24 d of age, as well as during 25-
38, and this was related to the negative effect of cardamom and cumin on
feed ntake of broilers. '

It was concluded that 0.1% cardamom yield better growth and FCR
than the control and being equal to Amoxicillin in broiler diets and this is
similar to the results obtained from trial 1 of which 0.15% cumin had
growih and FCR that was insignificantly different from Amoxicillin
supplemented- group. '

Effect of 0.1% of black or het pepper, canella, carnation, cardamonm,
cumin, snd greem tea without or with Amexicillin on carcass
characieristies and internal organs of broilers at 38 and 43 ¢ of age:

Results of carcass characteristics and internal organs of 38-d old
broilers as affected by Amoxicillin or different types of natural feed
additives are shown in (Tables 5). There was significant interaction between
Amoxiciliin and natural feed additives on carcass weight, and dressing
percentage, front and hind parts as well as gizzard, and intestinal length of
broiler slaughtered at 38 d of age (Table 3).

it was found that within Amoxicillin unsupplemented groups the
control group and camation supplemented ones as well as cardamom or
cumin supplemented groups of Amoxicillin recorded the heaviest carcass
weight (Table 5). Resulty indicated that Amexicillin addition to cumin and
green tea supplemented-diets significantly increased absolute carcass
weight, and percentage dressing, and this was associated with significant
increase in front parts for green tea and decrease in the hind parts, Un the
other hand, Amoxicillin addition to groups fed the control diet, black pepper
or carnation supplemented-groups yielded significant unexplained decrease
in the carcass weight, however dressing perceniage was only negatively
affected of black pepper supplemented group. Amoxicillin supplementation
yield different changes in hind part percentage depending on type of spices,
indicating that it was significantly decreased for the coriro! group, hot
pepper of- green tea supplemented-groups, and in contrast to changes in
black pepper supplemented-group, and this was combined with decrease in
tront part of black peper supplemented group { Table 5).

Gizzard weight and intestinal length were significantly increased by
33.9% and 20.6%, respectively with Amoxiciilin addition to black pepper
supplemented group, but gizzard  significantly decreased by 20.7% when
Amoxicitiin was  added to  canella containing-diet, while antibiotic
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significantly decreased intestinal length of green tea by 18.4% (Table 5). % )
These significant changes in gizzard and intestinal may reflect changes in e °§"’§L
digestive function of broilers fed spices supplemented-diets (Table 5). It was & Bz BuEsEERbEhERERtE syl ssveoncels @ @
found that changes in intestinal length of broilers fed black pepper and W |[TTMTOTefeceEesoeces] Se) seccccsals) B2
‘green tea are negatively reflected the growth of broiler on these diets. There e €
was no relationship between spices fed groups and Amoxicillin addition on f% j%ga FetabbRt pEEbbiy aul ssocaoncle
percentages of liver, heart, intestinal weight and jts percentage and g 2 senrececlievddets) O wodddsece| 2
abdominal fat of 38 d old broilers (Table 5). fg 35 . .
E 2 & e s L R RN
- Amoxicillin supplementation as an independent variable had ,E E H § E % 5 % 5 colirEdgnss $¥| gYnissas . 2w
insignificant effects on carcass weight, and percentage of dressing, front and “ = e m oL T T e
- hind parts, liver, heart, and intestinal length. On the other side, Amoxicillin 2 L P 8% 8otz
addition significantly decreased percentage of gizzard by 8%, intestinal by g ?f;‘ $555rE8s|cesesnns B8 a8 gE:EQEQ Sl oz
11.1% and abdominal fat by 16.0%. The significant decrease in percentage S e il ke Wiohabalatatatitel i I ok
intestinal may indicate the effect of antibiotic on thinning of the gut and E ¥ L., NPT A
thereby increasing the absorption capacity of nutrients (Nelson er al., 1963). & E s [BEETEES2 @0 5 E% § f £l B3 EREEET AR 2
There was a significant decrease in gizzard percentage which may affect the 3 e - =
digestion ability of broilers due to feeding black pepper, canella, and i EoRLhhenhnlhetinng
8 e [CEn:EmNBERTINRLE 83 TRhESEIER
cammation containing-diets compared fo the control group, and green tea w o tEffc-cSemcccsese] o9 sccsscsSsle 2z
supplemented-diet (Table 5). e
[ . = < = £ £ & £ 8 % £ = £ 8 & & 2
Data fmf carcass characteristics and internal organs of 43-d old z i i ﬁ?‘? 5 § §§§ %%% § E i i 5 E‘E § {5 § E 'f § § il I P
slaughtered broilers after 5-d of withdrawal of the experimental additives =
shown in Tables (6). There was significant interaction between Amoxicillin - [Bigss SoEss rronegen oa cesfsgolEl lkes
and natural feed additives on carcass weight, and percentage dressing, liver, k= i bt
heart, gizzard, and intestinal length, weight and percentage, and abdominal & x L amemanalnnoenean e oo ROV
- fat percentage of broiler slaughtered at 43 d of age. S [FERESTEnFIELRAnan Wn "Esssnans 427
It was found within Amoxicillin unsupplemented groups that hot g %‘3 A R . g
pepper and carnation and the control group and cardamom supplemented £ g? - ;gé;ggé; ég%ééé 2 B Shbohite, -
ones of Amoxicillin supplemented feeds exhibited the heaviest carcass 'S S ot B B W
weight (Table 6). Results indicated that Amoxiciilin addition to the control % ¥ 5
group and canella significantly increased absolute carcass weight, and LI R S O PP thhebahe)
dressing percentage dressing of only canella and camation, but had TEISY EIIRGIRZSAREREYD £5 EIEG BELg: 23
significant unexplained negative effect on dressing percentage of the control 5 E . .
group (Table 6). On the other hand, carcass weight was significantly E o v *E %g € g % %% £E g
decreased when antibiotic was added to hot pepper and camnation %3 ,E. % Y3 : %%%_‘E% Y% ‘5%%%%%
supplemented groups. Dressing percentage of black pepper and cardamom “ ] FEcdcce| 2558538
fed-groups supplemented with Amoxicillin was significantly lower than & £ 1.
their counterpart groups fed diets without antibiotic addition (Table 6). :’: g8 E £ E”% sE o £
Liver percentage exhibited interaction effect between antibiotic and natural B |Eis £ %uﬁ g A EE 5 = g A
feed additives, resulted in increased liver percentage of group supplemented e i | ' £ [Foifasicgas s

" means within the same column within the same treatments not bearing similar superscripts are sigaificantly different (P<.05).

NS, not significant
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with Amoxicillin and hot pepper, however, it was significantly decreased of

wr
p ST hy
2 e the control group upen antibiotic addition (Table 6). The largest heart
4 grg, vcon . percentage. was from group fed cardamom supplemented-diet, however
£ PO Rt alzmzzezes | %% % - e s .
w 2% leEs3s ERETISHZTEECEE | 35 ZEZIEHZER| By 2 upon antibiotic supplementation heart percentage was resorted to the normal
o
- level of both control groups.
& '
T 3E leaggznzelrenanose | 3% suonoroole 2: % It was found that the relationships between antibiotic and natural
v EE EomEamm e N o o 2E; BARWSEINE Vs . e . . . .
B ememEn T R T T feed additives were significant in percentage gizzard and intestinal length
b i R &
% l=B showing that Amoxicillin addition to the carnation supplemented group had
S B s . . . . N
2 1% IZoesIogsgsce sgne | ool nonaon oo z significant positive effects compared to their control groups. Absolute
B f R T R e B ps e a f':"c'f;;’gtr: > . . . N - - oy v .
I il laleiutubaaiel SRUAREAN mEn AR 2Efooauolel 122200 weight of intestinal was significantly increased when antibiotic was
@ ot x .
A z supplemented to the control group, mean while a contrary rend was shown
E 7% [shugnnnEs 2550000 | oo mrcomendde £ of group fed hot pepper and canella supplemented-groups. Also, antibiotic
® |25 [FETERERGEAEEESEE | 58 FEREEREE. | 283 addition o canella fed- broilers significantly decreased intestinal percentage
E | . 5 compared 1o its control group, confirming the negative effect of antibiotic
& R IRV ERE sl asfse B E 2 : : H :
§ i, BEE3stEomnEEnguR | 83 SEgIhozEm) | oo £ on intestinal weight and its percentage of the 'canella’ siupplemented groups
- ConEl ety (Table 6). It was found that, Amoxicillin addition to hot pepper
“ 3 |somssemcmssesnse | nil ennnsooslel lbe s supplemented groups decreased significantly abdominal fat percentage
& o -5 W |v e & w0 D W mhenhTREgE wlE, . . . A R . g
z R lwdddecsEdscccase | ool Scscosaals| (44 F|E compared to its control group fed diet without antibiotic addition.
= e g ' . iy - .
R . ! £ Trrespective of natural feed additives, Amoxicillin supplementation
g T Rmem e - . o . s . PR ) N
2 5 [FSESTICGETREERIAT | EF| ZRELIRERE |lpwas had insignificant effect on carcass weight, percentage front and hind parts,
E . . i
& « 3 heart, and weight and length of intestinal as well as percentage, and
o 5 I N - . . . egye .
£ el REELLLLIERILLLLRE L cu] cexnno . E abdominal fat (Table 6). On the other side, Amoxicillin supplementation
o % Eecscddddovegong | a8l sessoasell| | 28lE M - X : :
2. PELTEE | 28 gss¥nEssl) (EEE significantly decreased percentage of dressing by 2.6%, and liver percentage
" ; ] :
b By [Renithbblbtiuhhn| ol w-w = by 14.1%. '
o Ef el mnn g g | o] e UL 00 e 003 i
SEERERARHEEECECRSRBEN | RS RAGEHSESRC s 295 . . ‘. c o
g = E Irrespective of Amoxicillin addition, there was no significant effect
eBE L. = of different natural feed additives on percentage of front and hind parts,
E olE SheooIslesniaTag | oy bhgset § ; 2 ko g heart, intestinal weight and percentage as well as abdominal fat percentage
£ : kS (Table 6), revealing that these spices had' no adverse effect on these
= _’g PEC I ) £ parameters. Carcass weight of group fed cardamom supplemented group
S BlET EzzsizhbEhELbE k2| 33 BB ﬁ%% 2 . g was significantly higher than those fed hot pepper, canelia and green tea
s & I el A supplemenied-groups, but not different from groups fed the control diet or
g ol iy " §’9 e é black pepper, carnation and cumin (Table 6), confirmed the trend shown at
o o = L .
S | EpPEssE it EsgE S & 38 d of age (Table 5). Also, dressin, rcentage of group fed cardamom
Mo S lEiEiEREErz it il 5 ;
L] & &= £ I £ B “ " N
& 2T EERESSEEEERESESE I3 ck supplemented feeds was significantly higher than canella or green tea
~— R 5 |3 £% supplemented groups, but was not significantly different from the rest of
© g el BE e |®B C = . S
= |IlE T ls_E5.% E 5| <|EZ |25 treatment group including the control group, too {Table 6), and this similar
S ‘ £ E AEgEeel izIBEE ; ) ’ .
= EE ; + E |z %j‘gﬁ EETD §§E SlEEZ|E {0 some extend to the trend shown at 38 d of age (Table 5), showing the
< |€OB*CO00SMEIE<S <) £ 1 d itive effect of d eight and d i
” prolonged positive effect of cardamom on carcass weight and dressimng

percentage.
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Liver percentage was significantly higher of canella. and carnation
supplemented groups compared to bot pepper shown only after five days of
withdrawal of feed additives. Gizzard percentage of carnation or ‘cumin
supplemented groups were lower than the rest of spices and the control
group, and this is similar to the trend observed of carnation supplemented
group slaughtered at 38 —d of age. On the other hand, gizzard percentage of
black pepper and canella were restored to the control level after 5 days of
withdrawn of the additive as compared to the trend observed at 38 d of age.
Hot pepper and cumin fed groups had-significantly higher intestinal length
than only carnation supplemented-feeds (Table 6).

It is concluded that that 0.1% cardamom supplemented groups
vielded higher carcass weight and dressing percentage, and had insignificant
effect on body organs measured at 38 and 43 d of age. Grela et al. (1998),
Jin et al. {1999), and Krusinski (2000) with pigs and Fritz et al. (1992 and
1993) and Abaza (2001} with broilers revealed that herbs, and spices had no

‘negative impacts on carcass parameters, physical, und sensory qualiy of
meat of pigs, and broilers.

Effect of 0.1% of black or hot -pegﬁgﬁer, caneliz, carnation, cardamom,
cumin, and green tea on chemical composition of breast meat and liver
at 38 d of age. '

Results for chemical composition of breast meat of 38-d old broilers
as affected by Amoxicillin or different types of natural feed additives are
shown in Tables (7). There was a significant interaction between
Amoxicillin and natural feed additives on moisture, crude protein, total
lipids, ash percentage and cholesterol of broilers fresh meat (Table 7).

It was observed that antibiotic addition to the control diet
significantly increased moisture, meanwhile reduced percentage protein and
lipids, ash and cholestero! content of the control group as compared to its
negative control. On the other hand, Amoxicillin supplementation to
cardamom containing-diet significantly decreased moisture and lipids while,
increased percentage protein, total lipids, ash and cholesterol. On the other
hand, antibiotic addition to cumin containing-diet significantly decreased
crude protein, total lipids, ash and cholesterol contents of breast meat as
compared 1o its control group (Table 7). It should be mentioned that green
tea reduced meat cholesterol content of breast meat of both of groups fed
diets supplemented or not with antibiotic, indicating the positive effect of
green tea on plasma cholesterol which would be of public health concern.
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Table (4): Effect of different types of spices and herbs at 0.1% on feed
conversion ratio (FCR) of broilers from 10 to 43 d of age

Treatments Feed conversion ratic (2/g) during days of age
Amonicillin | Additive 10-24 25.38 38.43
10-43
Contral 1.81° 2.58% 182 2.43°
Black pepper 1490 3.01% 1.76 227
Hot pepper 172 297" 1.40 2.22%
_ Canella 1.63% 3310 19 2.23%
Carnation 1.65% 3.46° 1.32 2.33%®
- Cardamom 157 268 1.86 R
Cumin 1.66% 3.34° 1.41 2.21%
Green tea 1.66% 3.7 2.07 2518
Control 157 2.89% 116 2.03°
Black pepper 1.66% 322t o7 250
Hot pepper 1.65° 327 1.51 239"
+ Canella 1.53% 3.13% 2.1} 243
Carnation 1.38° 2.84% 1.67 2.15%
Cardamom 1.39° 261" 1.48 1.99°
Cumin 1.37 2.79% 1.23 2.00°
| Green tea 137 3.01% 114 2.07°
Amoxicillin Effect
- 1.64° 3.12 1.60 2.0
o 1.48° 2.97 1.54 AL
Additive Effect '
Cortrol 1.6% 2.63% 1.49 pvk!
Black pepper .57 3.1 1.91 2.39
Hot pepper 168 3.42% 1.45 2.3
Canella 1.58° 3.0 1.65 2.37
Carnation 1.51% 315 14% 224
Cardamem 1.48° 2.64° 1.67 2.08
Cumin 1.51%® 3.06" 1.32 2.11
Green tea 1 311® 1.60 229
SEM 0.11 0.31 .41 6.19
ANOVA
interaction N§ NS NE *
Awmoxiciilin i NS NE NS
Additive #* 4 NS NS

" means within the same column within the same {reatments not bearing similar
superscripts are significantly different (P<0.05),

NE, not significant
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Table (3): Effect of different types of spices and herbs at 0.1% on feed

intake of broilers from 10 t¢ 43 d of age

Treats Feed inlake (g} during days of age
Amoxicillin | Additiveplementation 10-24 25-38 39-43
10-43
Control 1003° 295¢° 535 4508
Black pepper g71° 2800 530 - 4201
Hot pepper 943 2750% 685 4378
N Canella 914 2750%° 640 4304%
Carnation g7 2775 605 | az97®
Cardamom 903" 2760° 600 4203
Curnin 946" 2rEHE 750 4446
Green tea 943" 2795% | s02 4340%
Control g36° | 2875 799 46017
Black pepper 943" 2795 602 4340%
Hot pepper 935" 2775 525 4236
+ Canella 507 2800% 610 4317
Carnation 8150 2775 625 4715%
Cardamom 786° 2425b 375 3789%
Cumin 505" 2675% 590 4070
Green tea 210% 2805% 565 4180%
Amoxicitlin Effect
- 930° 2783 620 4335
+ 867° 2740 610 4218
Additive Effect _
Control G69° 2912 672 4554°%
Black pepper 907" - | 2797 566 4271
Hot pepper 939° 2762 605 4307
Canella gaed 2775 625 4310°
Carnation 266" 2775 615 4256°
Cardamom g46° 2562 587 3996°
Cumin 876" hail 670 4258
Green tea | 876" 2800 583 4260%
SEM 559 210.5 1129 2353
ANOVA -
Interaction NS NS NS *
Amoxicillin B NS NS NS
Additive 4 NS NS *x

““ means within the same column within the same treatments not bearing similar

superscripts are significantly different (P<0.05).

N8, not significant
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Addition of antibiotic significantly increased moisture percentage of
meat, but decreased total hpids and consequently cholesterol contents of
breast meat, irrespective of type of spices and herbs (Table 7). The decrease
in total lipids and cholesterol amounted w0 4.1% and 5.6%, respectively.
Regardless of addition of antibiotic, there was significant effzct of different
spices on perceniage moisture, crude protein, total lipids, ash and
cholesterol content of breast meat (Table 7). Results indicated that cumin
and green tea significantly increased moisture by 5.8%, and decreased crude

‘protein, lipids  and ash percentage of meat by 54, 98 and 133%

respectively, meanwhile cholesterol contents of meat was significantly
decreased compared to control group (Table 7). On the other hand,
percentage moisture, total lipids, ash was significantly decreased, while
crude pretein was not significantly affected of the canella and carnation
compared to the control groups. It is also interesting to report that black
pepper decreased total lipids and ash and cholestero! contents compared to
the control group, while hot pepper decreased crude protein, total lipids, ash
and cholesterol contents of breast meat. Cardamom significantly decreased
percentage of total lipids and ash, while had no effect on moisture, protein
and cholesterol contents of breast meat as compared to the control group.

In conclusion total lipids, ash, and cholesterol content were
significantly decreased as spices and herbs were fed compared to the control
group except for cholesterol content of cardamom fed-groups (Table 7).
Results indicated that green tea being the most effective (-32%) in
controlling cholesterol content of meat, which could be beneficial for public
health.

Data for chemical composition of liver of 38-d old broilers as
affected by Amoxicillin or different types of natural feed additives are
shown in (Table 8). There was a significant interaction between Amoxicillin
and matural feed additives on moisture, crude protein, and total lipids
percentage and cholesterc contents of broilers fresh livers.

it was observed that antibiotic addition to the control diet
significantly increased moisture by 1.8%, meanwhile decreased percentage
lipids by 3.7%, and cholesterol content of the control group by 19.3%
(Table 8). On the other hand, Amoxicillin supplementation to black pepper
containing-diet significantly increased moisture 1.2%, total lipids 4.85 and
cholesterol contents of liver 22.8% as compared to its control group fed diet
without antibjoticaddition. The positive impact of Amoxicillin on liver total

- lipids and cholesterol was‘in contrast to the negative effects that wete shown

on breast-meat lipids and'.'c_:hoiestero}..fOn.- the other hand, total lipids was
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significantly decreased by 3.1% and cholesterol by 17.0% upon Amoxicillin

addition to hot pepper supplemented-diets as compared to its control group,
and the similar trend was observed with addition of antibiotic to canella and
carnation fed-groups. Cardamom containing-diet significantly increased
protein by 7%, total lipids 9.2% while decreased cholesterol contents of
liver by 21.3% when Amoxicillin was added as compared to its control
group (Table 8). On the other side, diet supplemented with cumin and
Amoxicillin showed had higher crude protein, but lower cholesterol
contents 30.5% than its respective control fed diet without Amoxicillin
addition (Table 8). This was parallel to the changes observed in cholesterol
of breast meat of the same group (Table 8). It was also observed that diets
supplemented with green tea and Amoxicillin decreased had higher total
lipids (4.5%), but lower cholesterol content of liver (13.5%) as compared 1o
its control group supplemented with green tea alone, mdicating the additive
effect of Amoxicillin in controlling plasma cholesterol, and this was
observed of the control, cardamom a, cumin, toc.

Antibiotic addition significantly increased percentage moisture by
4.6% in liver, while decreased cholesterol contents of liver by 4.3%,
irrespective of type of spices and herbs supplemented (Table 8). Irrespective
of Amoxicillin addition, there was significant effect of different spices on
percentage crude protein, total lipids, ash and cholesterol content of liver
{Table 8). Results indicated that hot pepper, canella, carnation, cardamom,
and green tea decreased crude protein pereentage of meat by different
magnitinde with cumin showing the greatest effect (-4.2%) as compared o
the centrol group. Also, except for hat pepper, spices. and  herbs
supplemented groups decreased total lipids percentage of liver, with green
tea the most effective (-11.3%). Ash percentage of liver was not different
between the control group and cardamom supplemented one, except that all
other groups had significantly lower ash percentage of liver than the control
group (Table 8). Compared 1o the green tea supplemented group, black or
hot pepper, canella, camnation, cardamom, and cumin as well as the control
group showed significantly lower cholesterol values of liver (Table 8), and
this is in contrast to changes showed in breast meat cholesterol in which
green tea showed the lowest values (Table 8). These results are in agreement
with those observed by Miura ef al, (2001) who showed a that green tea

decreased aortic cholesterol and tri-glyceride contents by 27 and 50% as-

compared to the control group. This may be through the potent ant oxidative
activity of tea. '

| In_'-ccmc:lusion tiver lipids were ssignificantly decreased when' biack
pepper, canella, carnation,: cardamom, -cumiin.and: greens tea - was
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Table (2): Effect of different types of spices and herbs 1t 8.1% on
growth of broilers (g.) from 10 to 43 d of age

Treaimenis Body weight (g) at days of age
Amoxiciltin Additive . 10 24 38 43
T 7 | Control CO2218 7714 [767° 20725
Black pepper 2216 806.0 1735% 2085
Hot pepper 2.0 7715 1697 Z1g8Y
N Canella 2200 781.0 1610° 2153
Camation 2210 797.5 1585° 2069°
Cardamom 2200 7950 805 PAL AR
Curnin 2180 7810 1640° 2240%
(Green tea 2230 T78.5 1455° 1946°
“Contro} 2185 8245 18207 24947
| Black pepper 2166 1870 1633¢ 1946°
Hot pepper 2185 784.0 16354 1995%
+ Canella 2160 811.5 1705 ' 1993%
Carnation 2185 2150 1792 zigab
Cardamom 2210 789.0 1720% 2140°
Cumin 2205 805.5 1762% 29555
Green tea 2175 810.0 1A 2240%
Amoxicillin effect
- 2205 786 1686 2113
+ _ 219.5 803 1729 2156
1 Additive effect -
Conirol 2233 800.7 17432 2283
Black pepper 2187 796.0 1695 2016
Hot pepper 2185 718.0 1666 2091
Canella 2197 796.2 16570 2073°
Camation 2718 796.7 1688° VA Vi
Cardariom 2200 793.2 1762° 2146%
Cumin 2197 %0G0.0 1701° 2247
Creen tea 2580 79%.0 1698 2093%
SEM 3,28 277 67.1 122
ANOV A
inieraction NS NS . ¥ *
Amoxiciilin NS NS NS NS
Additive NS NS ¥ L
[

NS, not significant
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Table {1): Composition and calculated analyses of the experimental

diets used in trials 1 and 2

Ingredients, % Startet Finisher
Yellow corn 54.60 6570
Soybean meal (44%CF) 39.52 2820
Limestone 0.92 092 -
Dicalcium phosphate 1.57 1.32
Vit+Min mix! 0.25 0.25
Nall 0.25 0.25
Di-methionine 0.2 6.12
Commercial blend of oils | 3.29 3.24
Total 1G0.0 1G0.0
Calculated values
ME kealkg diet - 2986.00 3121.00 -
Crude protein,% 22.00 18.00
Methionine,% 0.54 041
TSAA % 891 0,73
Lysine,% 1.22 0.94
Ca% 6.90 0.80
Available P, % 0.44 .38

Vitaming and minerals mixture provide per kilogram of diet:  vitamin A (as all-frans-retinyl
acetate): 12000 I vitamin B (iail rac-a-tocopheryl acetate); 10 T ks 3mgy VitDs, 2200 ICU;
riboflavin, 10 mg, Ca pantothenate, 10 mg; niacin, 20 mg; choline chloride, 500 myg;. vitamin Bys,

10z, vitamin B, 1.5 mg; thiamine (a5 thismine mononitrate);, 2.2 mg; folic acid, 1 mg; D-biotin,

50pg. Trace minera! (milligrems per kifograem of diet) : Mh, 55; Zn, 30; Fe, 30;Cu, 10, Se, .1 and
Ethoxyquin 3mg.
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supplemented, indicating that these substances may be used to control fatty
liver.

Effect of 0.1% of black or hot pepper, canella, carnation, eardamoin,

enmin, and green tea without or with Amoxiciliin on plasma constitutes
of broilers at 38 and 43 d of age:

Data for plasma constituents of 38-d and 43-d old broilers as
affected by Amoxicillin and different spices and herbs are displaved in
Tables (9 and 10). There were significant interactions between Amoxicillin
and natural feed additives on plasma total protein, total lipid, cholesterol, of
38 d old broiler chicks. Results showed that Amoxicillin addition to the
control diet, canella or green tea comtaining-diet significantly increased
plasma total protein of 38-d old broiler chicks (Table 9). On the other hand,
Amoxicillin addition to black pepper, carnation containing-diet significantly
decreased plasma total protein. Changes in plasma total protein in response
to antibiotic of diets containing different level of natural feed additives,
indicating the response to Amoxicillin is depending on type of spices fed.

Plasma total lipids of 38-d old broilers was significantly increased
when Amoxicillin was added to diets supplemented with black pepper,
canella, and green tea, in the other hand, antibiotic addition 1o diet
containing hot pepper, carnation, cardamom, cumin resulied in significant
decrease in plasma total lipids (Table 9). Plasma total lipids of 43-d old
broilers was significantly increased when antibiotic was added camation, or
cardamom containing-diet, indicating that withdrawal of both carnation and
cardamom resorted plasma total lipid to the control. This indicates that in
the presence of carnation or cardamom lipid metabolism was affected by
Amoxicillin, and this effect was diminished retuning to control (normal)
level when additives was withdrawn from the feed rations. In the other
cumin had prolonged negative effect on plasma total lipids, since plasma
total lipid of cumin was still significantly lower than the its counterpart
control group after 5 days of withdrawal of feed additives (Table 10)., The
increase in lipid of plasma of broilers fed diets supplemented with
Amoxicillin and black pepper, canella and green tea indicated the positive
effect of Amonxicillin in energy metabolism, and similar to the conclusion of
Nelson ef al. (1963) that the growth enhancing impact of feed additives may
included facilitating absorption of energy substrates across the gut wall.

It is interesting to report that Amoxicillin addition significantly
decreased plasma cholesterol of 38-d old broilers fed diet supplemented
with hot pepper by 17.9%, while increased it of the control diet by 16.5%
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and of carnation comtzining-diet by 21.1%, revealing that metabolism
synthesis and deposition in plasma was affected by type of feed additives
and Amoxicillin which may aid and/or prohibit the absorption or syntheses
of cholesterol. It is interesting to note that the effect of antibiotic on
cholesterol content of plasma was diminished after 5 days of removal of the
additives, indicating the temporary effect of these effects on plasma
cholesterol (Table 10). There was no significant effect of the interaction
between antibiotic and types of spices on plasma triglyceride, AST and ALT
of 38-d old broilers as well as plasma AST and ALT of 43-d old broilers.
Mean while, there was significant unexplained interaction of antibiotic and
natural feed additives on plasma triglyeeride of 43 d old broilers, showing
that plasma triglyceride was significantly increased upon Amoxicillin
addition to the control diet, and black pepper, carmnation and cardamom
containing-diet, On the other hand confrary changes in plasma triglyceride
was shown when Amoxicillin was supplemenied to bot pepper, canella and
green tea diets.

Irrespective of type of spices fed, there was no significant effect of
antibiotic on plasma total protein, total lipids, cholesterol, triglyceride, AST
ard ALT of 38 day of age, similar trend was observed in plasma of 43 d old
broilers except for plasma cholesterol which was significantly decreased by
6.8% of Amoxicillin supplemented groups.

Repardless of Amoxicillin addition, plasma total protein was
significantly increased of 38 d old broilers when diet was supplemented
with cumin compared 1o other feed additives and the contiol group (Table
§). On the hand., withdrawal of natural feed additives resulted in sigmificant
decrease in plasma total lipids of group fed black pepper or green tea
compared to the control group. Results also indicated that the positive effect
of cumin on plasma protein shown at 38 d of age was diminished afier days
of removal of feed additives. It clear that plasma total lipid was significantly
iower of black pepper, canglla, carnation supplemented-group compared {0
the control or hot pepper and cumin supplemented-feeds. On the other hand,
plasma total of 43 d old broilers was still lower of the black pepper
supplemented group, indicated the prolonged effect of black pepper on
plasma total lipids. Obviously plasma total lipids of green tea supplemented
groups was significantly lower of than that of the control group even after 5
days of withdrawn of the additives, indicating the negative effect of green
tea on plasma total lipids. There were no significant effect of natural feed
“additives on plasma cholesterol, triglyceride, AST and ALT of 38d old
broilers as well as plasma AST of 43 d old broilers.
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It was found that plasma cholesterol was significant decreased for
hot pepper as compared to the control group as well as black pepper,
canella, carnation, cardamom and cumin after 5 days of withdrawal. Also
plasma triglyceride at 43d old broilers was significantly decreased when hot
black or hot pepper and green fea was supplemented compared to the
control and cardamom supplemented group. This indicating the prolonged
effect of hot pepper on plasma cholesterol and triglveeride and black pepper
on total lipids and trigiyeerides. The present results are in agreement with
those of Saito er ol (1999) who suggested that a single high dose of
treatment of Capsaicin may inhibit the absorption of lipid from the
gastrointestinal fract. Also, Yoshicka et al. (1998) indicated that capsaicin
enhanced energy metabolism by enhancing the catecholamine secretion of

the adrenal medulla, mainly through activation of the central nervous
systen:.

Irrespective of antibictic addition. it was found that plasma ALT of
hot pepper and carnation supplemented- broilers was significantly lower
than those of the black pepper, and cardamom supplemented group at 43-d
of age (Teble 9). Natural feed additives had no negative effect on plasma
AST and ALT as indication for liver and intestinal functions, since they
have similzr values 1o those of the control group. These results do not
support those reported by El-Husseiny er ¢l (2002) who found that hot
pepper increased plasma GOT and GPT compared to the control group, and
this may be due to higher level of 1% used by authors which amount to 10
times used herein. The detrimental effect of capsaicin on gastric mucosa
was reported by Jones ef al., 1997,

It was concluded that the effect of antibiotic (Amoxicillin) on
performance of broilers are dependent on fype of feed additives
Meanwhile, 0.1%" cardamom significantly improved growth and FCR over
the control group and being equal potent as Amoxicillin however, further
research work still needed to get better understanding of the effect of natural

feed additives in pouliry production and their beneficial impact on human
health,
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