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Berberis vulgaris as Growth Promoter in Broiler Chickens
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School of Veterinary Medicine, Shiraz University, Shiraz, Iran

Abstract. Berberis vuigaris (Zereshk in Persian) is a member of therapeutic plants in herbal medicine. There
is evidence that its root contains components, such as berberine, berbamine, culumbamine and
berberubine, with a relatively wide spectrum of antimicrobial activity. The aim of the present study was to
examine if the plant root has any effect on the growth of broiler chickens. The plant was collected from Shiraz
area in sufficient quantity and the roots were dried at room temperature and then ground into powder. One
day old broiler chickens were randomly divided into seven groups {twenty chickens each) and were reared
under similar conditions. The chickens received either normal diet not containing the root powder or were
fed a diet containing one or two percents root powder. Chickens were weighed every five days until the age
of fifty. Statistical comparison of average body weights in each group showed that chickens in group two (fed
the diet containing 1% root powder from day one) were significantly (P < 0.05) heavier than the birds in the
control group. It is suggested that the effect of active ingredients of the plant be examined in this respect in
the future work.
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Introduction

Berberis vulgaris is a well known medicinal plant in Iran.
The investigations of the chemical composition and
immunological properties show that its activity is mainly
due to the alkaloid constituents (Amin ef af., 1969; Petcu
and Goina, 1970; Shamsa ef al., 1999). Berberine is an
alkaloid with a long history of medicinal use in Chinese
medicine, too (Birdsall and Kelly, 1997). It is present in
Hydrastis canadensis (goldenseal), Copiis chinensis
(Coptis or goldenthread), Berberis aguifolitim (Oregon
grape), Berberis vulgaris (barberry), and Berberis
aristata (turmeric tree). The berberine alkaloid can be
found in the roots, rhizomes, and stem bark of the plants
(Pitea ef al., 1972; Sturm and Stuppner, 1998). Berberine
extracts and decoctions have demonstrated significant
antimicrobial activity against a variety of organisms
including bacteria, viruses, fungi, protozoans, helminths,
and chlamydia (Duta, 1962; Subbaiah and Amin, 1967;
Ghosh ef af, 1985; lwasa et af, 1997, lwasa ef al,
1998a; Iwasa ef al, 1998b; Hong et al, 2000).
Antibiotics, mainly those that are not used for disease
control in animals andfor humans, are added to animal
feed to promote their growth. The aim of the present
preliminary study was to examine if root of plant Berberis
vuilgaris has any effect on the growth in broiler chickens.

Materials and Methods

Preparing chicken rations: The plant (Berberis vulgaris)
was collected from Shiraz area in sufficient quantity and
the roots were dried at room temperature and then
ground into powder. The root powder was added to the
proper chicken rations, depending on the age of birds, in
various concentrations {one and two percents). The
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composition and feed analysis of diets are shown in
Tables 1 and 2, respectively.

Table 1: Feed constituents of various diets (g kg")

Ration
Composition Starter' Grower? Finisher?
Corn 646 375 360
Soybean 260 255 235
Wheat - 300 348
Fish powder 70 45 30
Meat powder 6.5 5 55
Sodium chloride - 1.5 1.3
Sea shell 75 3] 75
Dicalcium phosphate 8.5 1 1
Methionine 1 1.25 1.25
Lysine - - 02
Vitamin E 0.5 0.25 0.25

"From the first up to 18" day. ?From 18" up to 36" day. *From 36"
to the end of 50" day

Chicken rearing conditions: One day old broiler
chickens (Arian breed) were randomly divided into seven
groups (twenty chickens each) and were reared under
similar conditions. The average weight of chickens at the
beginning was 43.2+1.1g. The chickens were vaccinated
against Newcastle disease (3 times using ocular,
parenteral, and oral routes of administration), and
against Gamboro disease (once orally) during the
experiment. In addition, due to a minor respiratory
infection, antimicrobial therapy (enrofloxacin in drinking
water) was performed for all groups during fourth week.
Mortality was around 10% in each group.

Birds in the first group received normal diet not
containing the root powder. Second, third and fourth
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Table 2: Feed analysis (%) of dried root powder and various diets fed to chickens

Parameter
Ration Crude protein Crude fat Crude fiber Dry matter Calcium Phosphorous
Dried root powder 72+1.1° 25108 253+3.4 98.1+1.2 0.65+0.23 0.09+0.04
Starter 228+1.5 38104 37105 90.0+21 1.0+021 0.81+0.27
Grower 240+14 3004 3605 881+18 063+0.11 0.57+0.09
Finisher 21.5+£1.3 28103 3504 875+20 021+ 0.07 045+0.07
*Mean £ 5.D. (n=3)
Table 3: Live body weights' (g) of chickens in different groups at various time intervals (days)
Age Group 1? Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
5 7112 7512 7242 7312 6911 7412 7312
10 13112 13312 122+2 12742 12712 1312 14242
15 21847 22516 21845 21516 21415 21116 2386
20 341112 3378 33349 34919 3378 325112 36519
25 54127 552+21 557+20 570+26 53121 521128 569+22
30 752428 73622 75621 73927 78529 77237 839+36
35 992138 1018129 1030128 1007436 979140 1000446 1034+36
40 131847 1403129 1413149 1334148 1317110 1355459 1355147
45 162437 1781138 1746149 1654149 1642159 1675467 1669158
50 1988+44 2181445° 2141465 206555 2045453 207466 2068+51

"Mean + s.e.m. (n = 17 to 20). 2 Group 1, control; groups 2, 4, and 6, received diets containing 1% root powder; groups 3, 5, and 7,
received diets containing 2% roat powder (see text). *Statistically different compared with the contral group (P<0.05).

groups were fed a diet containing 1% root powder
starting from first day, 18" day and 36™ day, respectively.
The other three groups were treated similarly but with
the diet containing 2% root powder. It should be
mentioned that whole dried rooct powder has been
added to the diets the analytical details of which are
shown in Table 2.

Chickens were weighed every five days until the age of
50 and the results are presented as mean + standard
error of mean.

Analysis of data: Non-paired Student t-test and Oneway
Analysis of Variance were used to examine the
significance of differences (P<0.05).

Results

Average body weights of each group of chickens are
illustrated in Table 3. The highest and the lowest
average weights of chickens at first stage (day 20)
belong to groups 7 and 6, respectively. The order for
different groups in this respect was: 7, 4, 1, 5, 2, 3, and
6. Groups 7 and 5 had respectively the highest and the
lowest average body weights at second stage (day 35);
and the order of average body weights for different
groups was: 7, 3, 2, 4, 6, 1, and 5. At the time of
slaughter (50" day) the average live body weights were
about 1990, 2180, 2140, 2065, 2045, 2075, and 2070
grams for groups one to seven, respectively (Table 3).
The highest and the lowest average weights of chickens
at final stage belong to groups 2 and 1, respectively, and
from this point of view, the order for different groups was:
2,3,6,7,4,5 and 1.

Discussion
The antihistaminic and anticholinergic properties of
aqueous extract of barberry fruit on isolated guinea-pig
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ileum were demonstrated by Shamsa ef al (1999).
Furthermore, Ivanovska and Philipov (1996) illustrated
the anti-inflammatory properties of major alkaloids
berberine and oxyacanthine isolated from Berberis
vulgaris roots. |In addition, it has been illustrated that
berberine strongly inhibits /n vitro the proliferative
response of mouse spleen cells to T-dependent
mitogens concanavalin A and phytochemagglutinin
(Ivanovska ef af., 1999). Extracts obtained from the roots
of Berberidaceae species have been used in Eastern
and Bulgarian folk medicine in rheumatic and other
chronic inflammatory disorders (lvanovska and Philipov,
1996). Currently, the predominant clinical uses of
berberine include bacterial diarrhea (Akter et af., 1979;
Sack and Froelich, 1982; Sun et al., 1988; Swabb ef al,
1981), intestinal parasite infections (Ghosh ef af., 1985;
Kaneda et al, 1991; Subbaiah and Amin, 1967), and
ocular trachoma infections (Babbar ef a/., 1982; Khosla
et al, 1992). The results of the present study also
revealed that this plant may be useful as a feed additive
to promote growth in the broiler chicken.

Statistical comparison of average body weights between
the control group and experiment groups showed no
significant difference except for the chickens in group
two (fed the diet containing 1% root powder from day
one) which were significantly {(P<0.05) heavier than the
control birds on the 50" day. There were no statistical
significant differences between groups at other stages
(P<0.05). However, the pattern of weight gains at various
time intervals in different groups generally showed that
addition of the plant powder to the starter diet may
actually inhibit growth, which might possibly be due to
the loss of appetite. This is particularly evident when one
realizes the decrease in weight gain of chickens in
group 7 after receiving the powder in their feed.
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Considering the data in Table 2 and the fact that at most
2% root powder was used, the diets are very close
regarding energy and nitrogen contents, so these
substitutions may not cause a profound difference on
the performance of chickens. However, the reason why
the diets containing 2% root powder were not as
effective as those containing 1% is due to the possibility
that higher concentration of powder may decrease the
palatability of the feed.

At the time of slaughter, a difference of 50-200g was
observed among the control and experimental groups
which seems cost effective. For example, addition of 1%
berberis root powder to the diet of broiler chickens will
add around 10% to the net profit. Although economical,
but it may not be practical to recommend the usage of
the plant root as a source of feed additive, particularly in
places where there is not enough source of the plant.
Therefore, it is suggested to examine the effect of active
ingredients of the plant in this respect. In addition,
individual follow-up of weight gain, determination of feed
conhversion factor, and sex of the birds should be
considered in the future work.

Acknowledgements
Financial support by the School of Veterinary Medicine,
Shiraz University, is greatly appreciated.

References

Akter, M.H., M. Sabir and N.K. Bhide, 1979. Possible
mechanism of antidiarrheal effect of berberine. Ind.
J. Med. Res., 70: 233-241.

Amin, AH., T.V. Subbaiah and KM. Abbasi, 1969.
Berberine sulfate: Antimicrobial activity, bioassay,
and mode of action. Can. J. Microbiol., 15: 1067-
1076.

Babbar, O.P., V.K Chhatwal, | B. Ray and M.K. Mehra,
1982. Effect of berberine chloride eye drops on
clinically positive trachoma patients. Ind. J. Med.
Res., 76. S82-583.

Birdsall, T.C. and G.S. Kelly, 1997. Therapeutic potential
of an alkaloid found in several plants. Alternative.
Med. Rev., 2: 94-103.

Dutta, N.K., 1962. Usefulness of berberine in treatment
of cholera (experimental). Ind. J. Med. Res., 50: 732-
736.

Ghosh, A K., F.K. Bhattacharyya and D.K. Ghosh, 1985.
Leishmania donovani: amastigote inhibition and
mode of action of berberine. Exp. Parasitol., 60:
404-413.

Hong, SW., S.H. Kim, J.A. Jeun, S.J. Lee, S.U. Kimand
J.H. Kim, 2000. Antimicrobial activity of 9-O-acyl- and
9-O-benzoyl-substituted  berberrubines.  Planta
Medicine, 66: 361-363.

lvanovska, N. and S. Philipov, 1996. Study on the anti-
inflammatory action of Berberis vulgaris root extract,
alkaloid fractions and pure alkaloids. Int. J.
Immunopharma., 18: 553-561.

397

lvanovska, N., S. Philipov and M. Hristov, 1999. Influence
of berberine on T-cell mediated immunity.
Immunopharma. and Immunotoxicol., 21: 771-786.

lwasa, K., M. Kamigauchi, M. Sugiura and H. Nanba,
1997. Antimicrobial activity of some 13-alkyl
substituted protoberberinium salts. Planta Med., 63
196-198.

lwasa, K., D.U. Lee, S.I. Kang and W. Wiegrebe, 1998a.
Antimicrobial activity of 8-alkyl- and 8-phenyl-
substituted berberines and their 12-bromo
derivatives. J. Nat. Prod., 61: 1150-1153.

lwasa, K., H. Nanba, D.U. Lee and S.I. Kang, 1998b.
Structure-activity relationships of protoberberines
having antimicrobial activity. Planta Med., 64. 748-
751.

Kaneda, Y., M. Torii, T. Tanaka and M. Aikawa, 1991. In
vitro effects of berberine sulfate on the growth and
structure of Entamoeba histolytica, Giardia lamblia,
and Trichomonas vaginalis. Ann. Trop. Med.
Parasitol., 85: 417-425.

Khosla, P.K., V.I. Neeraj, S.K. Gupta and G. Stapathy,
1992. Berberine, a potential drug for trachoma. Res.
Int. Trach. Pathol. Ocul. Trop. Subtrop. Sante
Publique, 69: 147-165.

Petcu, P.T. and Goina, 1970. New methods for extraction
of alkaloids from Berberis vulgaris. Planta Med., 18:
372-5.

Pitea, M., P. Petcu, T. Goina and N. Preda, 1972. Thin-
layer chromatographic studies of alkaloids from
Berberis vulgaris. Planta Med., 21: 177-181.

Sack, R.B. and J.L. Froelich, 1982. Berberine inhibits
intestinal secretory response of Vibrio cholera and
Escherichia coli enterotoxins. Infection and
Immunology, 35: 471-475.

Shamsa, F., A. Ahmadiani and R. Khosrokhavar, 1999.
Antihistaminic and anticholinergic activity of barberry
fruit (Berberis vulgaris) in the guinea pig ileum. J.
Ethnopharmacol., 64. 161-166.

Sturm, S. and H. Stuppner,
isoquinoline alkaloids in medicinal plants by
capillary  electrophoresis mass spectrometry.
Electrophoresis, 19: 3026-3032.

Subbaiah, T.V. and A.H. Amin, 1967. Effect of berberine
sulfate on Entamoeba histolytica. Nat., 215: 527-
528.

Sun, D., S.N. Abraham and E.H. Beachy, 1988. Influence
of berberine sulfate on synthesis and expression of
pap fimbrial adhesin in uropathogenic E£scherichia
coli. Antimicrobial Agents and Chemotherapy, 32:
1274-1277.

Swabb, E.A., Y.H. Tai and L. Jordan, 1981. Reversal of
cholera toxin-induced secretion in rat ileum by
luminal berberine. Am. J. Physiol., 241. G248-G252.

1998. Analysis of



	IJPS.pdf
	Page 1


