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Abstract: Problem statement: The feeding of curcumin to beef cattle has beeywshto increase
nitrogen retention and decrease the apparent tidigégtof acid detergent fiber in beef cattle.ilas
suggested that there could be interactions betweeeffects of curcumin and the composition of the
ration. Approach: In this study with beef cattle, concentrates withor with curcumin and low or
high level of leucaena leaves were fed to assess pibssible interactive effects. Apparent
macronutrient digestibility and nitrogen balanceravaneasuredResults: When the ration was
curcumin free, an increase in the intake of leuaaksaf meal raised the group mean of apparent
digestibility of dry matter, organic matter, crufd¢, neutral and acid detergent fiber, but the Gjtpo
effect was seen for the curcumin-containing ratidvisrogen retention was raised by extra intake of
leucaena leaf meal, but only when the ration didcomtain curcumin. The feeding of curcumin intake
elevated nitrogen retention, the effect being gmedbr the ration with low content of leucaena.
Conclusion: This study confirms that curcumin feeding hasiagatory effect on nitrogen retention
in beef cattle. The composition of the ration ma&edmine the magnitude of the inhibitory effect of
curcumin on the digestibility of acid detergentefib
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INTRODUCTION ration compositions that maintain its positive effen
nitrogen utilization, but diminish its inhibitoryffect on
We have shown in beef cattle that the inclusionthe degradation of acid detergent fiber.

of curcumin in the ration produced an increase in  The leaves of the Leucaena leucocephla tree have
nitrogen retention, which was associated with apotential as a nitrogen source for ruminants. Tmeen
decrease in the apparent digestibility of aciddegradability characteristics of Leucaena leavese ha
detergent fiber (Vorlaphinet al., 2010). The former been described (Gralag al., 1997). Leucaena leaf
effect of curcumin may be considered positive bseau meal as protein supplement has been shown to iraprov
an increase in the efficiency of protein utilizatio the feed quality of ruminants (Jabber al., 1997;
implies a lower requirement of protein and lowerAregheore and Perera, 2004). It was thus consideired
nitrogen emission per unit of ruminant production.interest to study the interaction between curcuamd
However, a decrease in the digestibility of acitedgent leucaena leaves with regard to macronutrient digest
fiber could point at limitation of the utilizatiomf  and nitrogen balance in ruminants. In this studihwi
roughage which would have a negative impact orbeef cattle, concentrates without or with curcusird
ruminant production. Thus, for the possible apgiicea low or high level of leucaena leaves were fed teas
of curcumin in ruminant nutrition it is relevantittentify ~ the possible interactive effects.

Corresponding Author: C. Yuangklang, Department of Animal Science, Fyoof Natural Resources,
Rajamangala University of Technology-lsan, PhangriK7160 Sakon Nakhon, Thailand
Tel: +66-42771460 Fax: +66-42771460
29



Am. J. Agri. & Biol. i, 6 (1): 29-32, 2011

MATERIALSAND METHODS Feed and feces samples were and analyzed for
proximate composition as described (Jansenal.,
Four beef steers, aged about 2 years, were usep00: Alhaidaryet al., 2010a,b; Mohamedt al., 2010;
according to a # factorial arrangement in ax4 Yuangklang e al., 2010b). In urine samples t_he
amount of nitrogen was analysed. Macronutrient

Latin-square design. The initial body weight of the". i . :
steers was on average 135 kg. The dietary treaﬂneng'gesnb'“ty was expr.esse(.j as perce.ntagel of in
alculated as (nutrient intake-nutrient in feces)

consisted of concentrates containing 20 or 3p9g2iculate K& x100
leucaena leaf meal that were formulated either auth nutrient intake :

: . The data are presented as treatment means and
or with 0.1% curcumin. Extra leucaena leaf meal Wa%E

M for four steers. Statistically significant effe of
added to the concentrate at th_e expense of soybeah the levels of leucaena leaf meal and curcumin asif t
and cassava chips. The ingredient and analys

o . i eﬁ%teraction, were identified with the use of Anaty®©f
composition of the concentrates is shown in Tabl&sl aby

. X Variance (ANOVA). Duncan’s multiple range test was
source of roughage, the steers received rice sifae.

> used to compare group means. The level of statistic
steers had free access to the rice straw and coates significance was pre-set at p<0.05.

Any feed left-overs were measured daily.
Each feeding period lasted 21 days. During ttet fir RESULTS
14 days of each period voluntary feed intake was

measured while the animals were housed individuaII)f1ad similar contents of crude protein and acid rdefet

in pens. For the last 7 days of each period, therst  gnor The addition of extra leucaena leaf meatte
were transferred to metabolism crates. There weee t ~qncentrate at the expense of soybean meal anaveass
days for adaptation to the crate and 5 days foarsé@  chips caused an increase in the contents of catdenfi
and guantitative collection of urine and feces. neutral detergent fiber.

Table 1 shows that the experimental concentrates

Table 1: Ingredient and analysed composition efetkperimental concentrates

Diet code (leucaena leaves:curcumin, (%:%)

20:0 30:0 20:0.1 30:0.1
Ingredient, g 100 g
Soybean meal 10.0 5.0 10.0 5.0
Leucaena leaves 20.0 30.0 20.0 30.0
Curcumin 0.0 0.0 0.1 0.1
Cassava chips 49.0 44.0 48.9 43.9
Constant componertts 21.0 21.0 21.0 21.0
Total 100.0 100.0 100.0 100.0
Analysed composition, g 100g dry matter
Dry mattef 86.7 89.0 85.6 88.0
Organic matter 93.1 92.4 89.5 91.1
Crude protein 15.5 15.6 16.0 15.5
Crude fat 34 45 34 45
Neutral detergent fiber 211 25.6 22.4 26.0
Acid detergent fiber 15.0 15.6 15.1 15.6

 The constant components consisted of the follgw@): rice bran, 6.0; urea, 2.0; molasses, 7.0;&8; sulfur, 0.2; dicalcium phosphate, 1.0;
mineral premix, 1.0; tallow; 3.9.Per 100 g of product

Table 2: Feed intake by the beef cattle when fede#tperimental rations

Diet code (leucaena leaves:curcumin, %:%)

20:0 30:0 20:0.1 30:0.1 SEM Sign.
Intake, kg dry matter d&y
Rice straw 2.94 3.14 3.23 3.30 0.03 NS
Concentrate 1.29 1.34 1.31 1.24 0.01 xCL
Total 4.24 4.49 4.55 4.54 0.02 xC
Intake, % of body weight
Rice straw 1.91 2.04 2.02 2.15 0.02 NS
Concentrate 0.86 0.88 0.83 0.81 0.01 NS
Total 2.77 2.92 2.85 2.97 0.02 NS
Intake, g k" metabolic body weight
Rice straw 67.4 72.0 71.8 75.9 0.60 NS
Concentrate 30.1 30.8 29.5 26.9 0.17 NS
Total 97.5 102.8 101.3 102.8 0.59 NS

'Significance: NS = not significant;4C = interactive effect of level of leucaena leased level of curcumin

30



Am. J. Agri. & Biol. i, 6 (1): 29-32, 2011

Table 3: Apparent digestibility of macronutriemstihe beef cattle when fed the experimental rations

Diet code (leucaena leaves:curcumin, %:%)

20:0 30:0 20:0.1 30:0.1 SEM Sign.
Digestibility, % of intake
Dry matter 64.9 73.5 71.6 69.6 0.37 NS
Organic matter 67.4 75.5 73.6 71.6 0.33 NS
Crude fat 715% 80.¢° 78.72 75.3 0.29 L
Neutral detergent fiber 49.8 62.1 58.8 55.0 0.48 NS
Acid detergent fiber 37.3 42.2 38.2 34.4 0.71 L

ISignificance: NS = not significant; L = effect afviel of leucaena leaves. Mean values in the samenith different superscript letter are
significantly different

Table 4: Nitrogen balance in the beef cattle wieehthe experimental rations

Diet code (leucaena leaves:curcumin, %:%)

20:0 30:0 20:0.1 30:0.1 SEM Sign.
N intake, g day
Rice straw 8.5 8.8 9.1 8.8 2.96 NS
Concentrate 31.7 32.8 321 30.3 551 NS
Total 40.2 415 41.2 39.1 6.25 NS
N excretion, g day
Feces 21.6 18.2 16.8 15.3 2.40 C
Urine 6.1 6.7 5.9 5.1 1.64 NS
N absorption, g day 18.7 23.4 24.4 23.8 2.20 C
N balance, g day 12.6 16.7 18.5 18.7 2.42 C
N absorption, % of intake 46.4 56.2 59.3 60.8 3.28 NS

ISignificance: NS = Not Significant; C = effect ef/kl of curcumin

The addition of extra leucaena meal to thenitrogen excretion was not affected by the dietamel
concentrate tended to increase rice straw intdgatyl  Of leucaena leaf meal, but tended to be diministed
(Table 2). There were interactions between leucaengurcumin intake. Nitrogen absorption and balanceswe
meal and curcumin with regard to concentrate atai to Numerically raised by extra intake of leucaena leaf
feed intake expressed as kg dry matter per day.nwhe"€@h but only when the ration did not contain
either expressed as percentage of body weightrokge curcumin. The feeding of curcumin caused a sigaific

boli iaht the intake of ri increase in nitrogen absorption, but only when the
metabolic weight, the Intake of rice straw, CONGERL 445 contained the low level of leucaena ieaf iniea

and total feed did not differ between the thredamie jcrease was substantial. Curcumin intake elevated

treatments. nitrogen balance, the effect being greater forrétion
When the ration did not contain curcumin, anwith low content of leucaena.

increase in the intake of leucaena leaf meal raibed

group mean of apparent digestibility of dry matter, DISCUSSION
organic matter, crude fat, neutral and acid detdrge
fiber (Table 3). However, for the curcumin-containi In our previous study on the effect of curcumin

rations there was a decrease in macronutrienfieeding on nitrogen balance in beef steers, we used
digestibility when extra leucaena leaf meal wasrations containing urea-treated rice straw and
ingested. There were no significant interactionsconcentrates based on cassava, soybean meal and cor
between the intake of leucaena leaf meal and curcum (Vorlaphim et al., 2010). In that study, curcumin
with regard to the digestibility of dry matter, argc ~ feeding was found to enhance nitrogen retentions Th
matter, crude fat, neutral and acid detergent fiitee  Study confirms the stimulatory effect of curcumin o
dietary level of leucaena meal significantly inea  hitrogen retention in beef cattle. The curcumineiced
the digestibility of crude fat and acid detergebef. increase in nitrogen retention was greater forrétion
Nitrogen intakes with the four experimenta| rason with the low level of leucaena leaf meal. The addit
were similar (Table 4). Group mean fecal nitrogenof extra leucaena to the concentrate also prodaced
excretion was lowered by the intake of extra leneae increase in nitrogen retention which may explaia th
leaf meal and by curcumin, but only the lowerinfpef ~ smaller effect of curcumin on nitrogen retention tiee
of curcumin reached statistical significance. Uryna ration with high level of leucaena. It should beeat
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that the exchange of multiple ingredients in theAlhaidary, A., H.E. Mohamed and A.C. Beynen, 2010b.

concentrates with low and high level of leucaersf le Impact of dietary fat type and amount on growth
meal complicates the interpretation of the nitrogen  performance and serum cholesterol in rabbits. Am.
balance data (Yuangklamjal., 2010a). J. Anim.Vet. Sci. 5: 60-64. DOI:

In our earlier study, the intake of curcumin calise 10.3844/.2010.60.64
a decrease in the apparent digestibility of aci¢dent Aregheore, E.M. and D. Perera, 2004. Effect of
fiber (Vorlaphim et al., 2010). In the present study, supplementation of a basal diet of maize stover
curcumin also reduced the digestibility of acidedgent with Erythrina variegata, Gliricidia sepium or
fiber, but only when the ration contained the high Leucaena leucocephala on feed intake and

: . . . digestibility by goats. Trop. Anim. Health Prod.,
inclusion level of leucaena leaf meal. This obs&owa 36 175-189. PMID: 14998316

indicates that the composition of the ration MaYs alak MA T. Kamalu. M.A. Von Keyserlingk and

deltermine the ef_fect of curcumin on the digestipitf G.W. Kulasek, 1997. Rumen dry matter and crude
acid detergent fiber or the lack of such an efféct. protein degradability of extracted or untreated
should be noted that the feeding of extra leucdeaf oilseeds and Leucaena leucocephala leaves. Arch
meal had mediated an increase in the digestilafitycid Tierernahr, 50: 173-185. PMID: 9227808

detergent fiber. Thus, it would seem that curcuhad  Jabbar, M.A., L. Reynolds, A. Larbi and J. Smit@917.
counteracted the stimulatory effect of leucaenaresal Nutritional and economic benefits of Leucaena and
on the digestibility of acid detergent fiber. Gliricidia as feed supplements for small ruminants

There were interactions between the dietary levels N humld West Afnca. Trop. Anim. Health Prod.,
of leucaena leaf meal and curcumin with regarchto t 29: 35-47. PMID: 90,90017
digestibility of macronutrients. An increase in the Mohamed, H.E., A. Alhaidary and A.C. Beynen, 2010.
intake of leucaena leaf meal raised macronutrient ~Nephrocalcinosis in female rats fed diets
digestibility when the ration was curcumin free,tbu  Containing either pectin, galacturonic acid or
caused a lowering when the ration contained curgumi  91uc0se. Am. J. Anim. Vet. Sci. 5: 117-120. DOI:
We have shown that curcumin feeding produced arQ/ 10'3844/'2010'117'120 .
: : : ._Vorlaphim, T., M. Phonvisay, J. Khddae,
increase in the total counts of ruminal bacteria K\

. . . Vasupen and S. Bureenekal., 2010. Influence
(Vorlaphimet aI.,. 2910). It V\_/ould be I_oglcal Fo suggest of dietary curcumin on rumen fermentation,
that the curcumin-induced increase in ruminal bizte macronutrient digestion and nitrogen balance in
had increased the digestibility of macronutriertgtsat beef cattle. Am. J. Agric. Biol. Sci., 6: 7-11.
the impact of the high digestibility of leucaenafle Yuangklang, C., C. Wachirapakorn, H.E. Mohamed, A.
meal was no longer detectable. However, this do¢s n Alhaidary and A.C. Beynen, 2010b. Effect of
explain why the feeding of extra leucana leaf meal calcium supplementation on growth, nutrient

caused a decrease in macronutrient digestibilitgrwh digestibility and fecal Lactobacilli in dairy calse
curcumin was added to the ration. Am. J. Anim. Vet. Sci., 5: 127-131. DOI:
10.3844/.2010.127.131
CONCLUSION Yuangklang, C., K. Vasupen, S. Wongsuthavas, S.

Bureenok and P. Panyakaetal., 2010a. Effect of

This study confirms that curcumin feeding has a replacement of soybean meal_ by dried tomato
pomace on rumen fermentation and nitrogen

stimulatory effect on nitrogen retention in beettlea It metabolism in beef cattle. Am. J. Agric. Biol. Sci.

was also confirmed that curcumin reduced the 5 556 760, DOI: 10.3844/.2010.256.260
digestibility of acid detergent fiber, but this wasly

seen when the ration was rich in leucaena leaf .niieal
is suggested that the composition of the ration may
determine the magnitude of the inhibitory effect of
curcumin on the digestibility of acid detergentefib
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