278

T. DEGIRMENCIOGLU: Humic acid in diets of Saanen goats, Mljekarstvo 62 (4), 278-283 (2012)

Scientific note - Znanstvena biljeska

UDK: 637.12.639

Possibilities of using humic acid in diets for

Saanen goats

Taskin Degirmencioglu

Department of Feed Technology and Animal Nutrition,
Uludag University, Karacabey Vocational School, Tiirkiye

Summary

Received - Prispjelo: 12.10.2012.
Accepted - Prihvaceno: 05.12.2012.

This study was carried out to determine the effect of diets containing humic acid at different

levels on some blood and milk components in Saanen goats. Saanen goats (2 years old, 52 kg live body

weight) were fed three diets, containing 0 g kg"' humic acid (T,), 1 g kg humic acid (T,) and 3 g kg™

humic acid (T,) in a 3x3 Latin square design experiment. Compared to the control group, T - treated
group produced more milk/day (P<0.05; 2.45 vs. 2.11 kg d') and this yield was similar to that of
T, - treated group. The fat (3.55, 3.67 and 3.58 %), non-fat solids (SNF) (8.41, 8.30 and 8.58 %),
protein (3.73, 3.60 and 3.92 %) and lactose percentages of milk (3.82, 3.83 and 3.77) were similar
for T|, T, and T, groups. Humic acid administration significantly reduced total cholesterol in blood
(P<0.05;124.1, 100.8 and 102.2 mg dL') for T, T,and T, respectively. The LDL cholesterol levels
in blood serum of T|, T, and T, groups were 23.49, 15.14 and 16.19 mg dL, respectively (P<0.05).
Further investigation is required to elucidate the effects of humic acid on goat performance.
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Introduction

Antimicrobial feed additives are worldwide
used in animal husbandry to improve the economic
and ecological aspects of animal production by in-
creasing growth rate, decreasing feed conversion and
diminishing the risk of disease (Hays 1981; Gropp
et al., 1992). Unavoidable spread of bacterial re-
sistance and cross-resistance to antibiotics used in
veterinary and human therapy (Barton, 1998; Kha-
chatourians, 1998) was increasingly considered as
a hazardous; therefore the approval of antimicrobial
growth promoters has been phased out by EU legis-
lation by the end of 2005.

Among many alternatives humic acids (HA) are
described. Humic acids or humate substances can be
defined as the end product of the decomposition of
organic matter by aerobic organisms. HA is not sin-
gle molecule, it is a complex mixture of many differ-
ent acids containing carboxyl and phenolate groups
(Stevenson, 1982). The use of HA in feed rations
is not based on providing energy, but on its health

benefits. Stimulating effects on digestion, growth,
and the immune system of the animals and absorb-
ent and detoxifying capability are the most dis-
cussed (Trckova et al., 2005). Humic acids stabi-
lize the intestinal microflora, ensuring an improved
nutrient utilization and feed efficiency (Pisatikova
et al., 2010). The use of humic acid is preferable in
ruminant nutrition because, as on the soil microbial
population dynamics, it has beneficial effect on ru-
men microbial growth.

Effects of HA on dairy cow performance were
mainly investigated. Thomassen et al. (2000) ob-
served that humic acid significantly increased the
milk yield. Another study reported that the use of
HA in dairy cows has increased milk production and
milk fat (Livestock R Us, 2003). Tung and Yérik
(2007) showed that diets supplemented with 0.0,
0.1, 0.2 and 0.4 % of humate (Bovifarm) significant-
ly decreased the blood serum cholesterol and LDL
levels in sheep. It is also difficult to compare the
actual effects of HA preparations due to different
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Table 1. Basic information of examination goat

Groups Number of goats Live weight (kg) Days in milk Milk production (kg d)
Control T, 6 51.10+3.298 60.33x4.177 2.90+0.209
Treatment T, 6 54.15+4.059 65.50+6.339 2.96+0.242
Treatment T, 6 49.20+3.769 69.00+1.291 2.98+0.243

sources and preparations as well as because of rear-
ing animals in various regions of the world (Islam,

2005).

The objective of the present study was to inves-
tigate the different levels of natural humic acid in
the diet on performance, milk yield and blood me-
tabolites of Saanen goats.

Materials and methods

The study was conducted at a goat farm lo-
cated in Karacabey. The humic acid material used
for the study was purchased from the Natural feed
Company. The humate product (Bovifarm, Bio Rem-
edies) used for this study was dark black in colour.
Certified composition of HA produced by Bovifarm,
contained oxyhumolite - total humic acids 68 %,
free humic acids 48 %, minerals 18 %. Goats were
grouped primarily accordingto the milk yield prior
to the start of the experiment (Table 1).

Eighteen Saanen goats (2-3 years old, 49-54
kg live weight) within 60-69 days of lactation were
used in a replicated 3x3 Latin square design. Periods
lasted for 30 days, in which the first 21 days were
used for adaptation, with data for statistical analysis
being collected in the final 7 days. Thus, total ex-
perimental period lasted for 90 days.

In each of the three periods, goats were ran-
domly assigned to one of the three dietary treat-
ments (DM basis; Table 2): T1 diet without humic
acid (HA); T, diet with 1.0 g HA kg'; T, diet with
3.0 g HA kg'. The applied dosages of HA were
determined after reviewing multiple references of
Thomassenetal. (2000), Tung and Yériik (2007).

During the treatment period all goats received
ad libitum pasture, corn silage (1 kg d!), alfalfa (500
g) and 0.50 kg of experimental diets (per 1.0 kg of
milk day). Goat ration was formulated to 2.90 kg/d
of milk production with 3.5 % fat and 3.5 % protein
in 2" Jactation according to the NRC recommenda-
tions. The animals were milked twice daily at 6:30

a.m. and 7:30 p.m. Milk production for each goat
was measured daily. All the samples were stored at
5+1 °C before analysis or shipment.

The individual consumption of roughage was
not determined as a reason of applying of group
feeding in study. Dry matter intake was measured at
the end of sample collection period by weighing the
offered diet and refusals from the previous day. The
content of dry matter, organic matters, crude pro-
tein, crude fat and ash in the diets were analysed by
methods of AOAC (1990). Neutral detergent fiber
(NDF) and acid detergent fibers (ADF) values were
determined using methods outlined by Robertson
and Van Soest (1981). The metabolizable energy
and net energy lactation contents were also estimat-
ed (NRC, 1975). Solids - not-fat content (SNF), fat,
protein and lactose contents of milk were analysed
using a Milcosan FT - 120 device. The blood samples
were obtained from jugular vein of each experimen-
tal subject 2 h post feeding at the end of each phase.
Tubes were centrifuged at 2800 rpm and serum was
carefully harvested and analysed within two hours.
The total protein, glucose, triacylglyerol, total cho-
lesterol, LDL cholesterol and HDL cholesterol were
analysed in the blood serum using a Siemens dimen-
sion biochemistry device.

Data for yield and blood parameters were ana-
lysed by the general linear models procedure of Min-
itab (1998) using the following model described by
Cochran and Cox (1957):

Y, = u+T+P+C+E
Y, ,=observation, u = population mean, T, = treat-
ment (i = 1, 2 or 3), P, = period (j = 1, 2 or 3),
C, =123 ... 16, 17 or 18) and Eijklzresidual
error. Means were separated by Duncan’s multiple
range test.

Results and discussion

Chemical composition of the diets and alfalfa
hay and corn silage is presented in Table 2. Dry mat-
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ter (DM), crude protein (CP) and ME values were
similar for diets T|, T, and T,, however, crude ash
content in diet T was lower than those of diets T,
and T,. The effects of the treatments on the dry
matter intake (DMI), milk yield and composition
and blood metabolites are presented in Table 3.

The effects of the diets with 0, 1.0 and 3.0 g
HA kg on live weight for goats were tested. No sig-
nificant changes were noted for live body weight and
DMI of goats. These result are in agreement with
Livestock (Livestock, 2003) who found that HA did
not affect the feed intake of dairy cows and Vuc-
skits et al. (2010) who reported that low or high
doses of HA did not affect the DMI and live weight
in rats. However, McMurphy et al. (2011) report-
ed that greater DMI in Holstein steers was observed
in HA group than in the control group. Similarly,
Chirase et al. (2000) demonstrated a decrease in
intake during the first 28 days of lactation for cat-
tle fed a lower HA concentration (7.8 g kg!) vs. a

control and increased concentrations (15.6 and 31.2
g HA kg'!).

In the present experiment, daily milk yields for
the T|, T, and T, diets were 2.90, 2.96 and 2.98 kg
day’!, respectively, at the beginning of the study (initial
period) (P>0.05). The milk yield of groups appeared
to be reduced as a result of the late weaning period
60. The milk production of goats increased as the HA
dosage of diet increased (Table 3). In this study, daily
milk yields were higher for goats fed the T, diet than
for goats fed the T, and T, diets (3.26 % and 13.87
% (P<0.05)). The goats fed T, diet had the highest
daily milk yield (P<0.05) in trial. The differences
between the means of diet T, and diets T, and T,
were significant (P<0.05). Significant increases in
milk production associated with HA, have previous-
ly been reported in dairy cows (Thomassen et al.,
2000; Livestock, 2003). Milk response to feeding
HA usually ranges between 2 and 6 % by Thomassen
et al. (2000). The positive effect of humic substances
can be explained by enhancement of the metabolic

Table 2. Composition of feed mixtures and roughages fed to experimental Saanen

Diet Roughages

Compound (g kg") 0 Humic acid

1 Humic acid

3 Humic acid Alfa hay Corn silage

Barley 400.0 399.0 397.0

Wheat 340.0 340.0 340.0

Soya-bean meal 140.0 140.0 140.0

Sunflower meal 100.0 100.0 100.0

Humic acid - 1.0 3.0

Marble powder 14.0 14.0 14.0

Salt 5.0 5.0 5.0

Vitamin+minerals' 1.0 1.0 1.0

Total 1000 1000 1000

Nutrient composition (g kg?)

DM? 903.0 900.9 901.0 890.0 368.2
OM 821.8 814.5 809.2 778.6 350
Cp 225.3 224.7 220.1 195.7 29.8
EE 35.2 34.6 33.3 28.5 13.7
CELL 106.8 101.4 101.8 247.2 76.7
CA 81.2 86.4 91.8 111.4 18.2
Nitrogen free ext. 454.5 453.8 454.0 307.2 229.8
Starch 169.2 168.2 167

NDF 301.5 303.6 300.8 353.6 150.5
ADF 139.1 140.1 138.79 294.3 91.8
ADL 38.9 38.7 37.0 70.5 17.7
ME (Kcal kg')® 2617.0 2630.0 2613.0 1864.0 912.0
NEL (Kcal kg1 1531.0 1544.0 1527.0 1135.0 525.0

ITrace minerals and vitamins (per kg): 150 mg of ZnSO47H20, 80 mg of MnSO4H20, 200 mg of MgO.

5 mg of CuSO47H20, 1 mg of KIO3, 5000 IU Vitamin A, 1000

IU Vitamin D and 20 IU Vitamin E.

’DM, dry matter; OM, organic materials; CP, crude protein; EE, Ether extract ; Cell, cellulose ADF, acid detergent-fibre; NDF,
neutral detergent fibre; CA, crude ash. *Obtained by calculation (NRC, 1975)
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Table 3. The effects of humic acid containing diets on live weight, DM intake, milk yield and composition

and blood metabolites of goats

Humic acid (g kg DM) Diet

Control (T)) 1(T) 3(T,) S.EM3 P-value
Live body weight (kg) 52.53 52.18 52.26 0.52
Silage DM intake (kg d)! 0.387 0.394 0.405 -
Alfa hay DM intake (kg d) 0.449 0.448 0.490 -
Concentrate DM intake 0.903 0.900 0.901 -
Total DM intake (kg d)! 1.739 1.742 1.796 -
Milk parameters
Milk yield (kg d) 2110 237 2.45 0.02 .
Fat (%) 3.55 3.67 3.58 0.07 NS
SNF (%) 8.41 8.30 8.58 0.03 NS
Protein (%) 3.73 3.60 3.92 0.04 NS
Lactose (%) 3.82 3.83 3.77 0.03 NS
Blood parameters
Total protein (g dI) 7.86 7.82 7.59 0.020 NS
Glucose (mg dl") 40.50 40.22 35.94 0.491 NS
Triacylglycerol (mg dl") 33.61 33.40 36.52 0.560 NS
Total cholesterol (mg dI") 124.1° 100.8° 102.2° 1.454 *
LDL cholesterol (mg dl) 23.49° 15.14° 16.19° 0.529 *
HDL cholesterol (mg dI") 79.83 77.56 86.44 0.876 NS

"Total DM intake values for buffalo cows were not added to pasture consumption

’DMI, dry matter intake; 2SNF, solids-not-fat;

3SEM=Standard error mean, ab Significant differences *(P-value<0.05), NS, Not significant

activity of cell membranes by acceleration of oxida-
tive processes that due to increased nutrient uptake
stimulate the vital functions (Islam et al., 2005).

Percentages of fat, SNF, protein and lactose in
milk were not affected by dietary treatment. Con-
trary to these observations, some reports exist to
show that HA treatment improved the milk compo-
sition (Thomassen et al., 2000; Livestock, 2003).
The observed response variance may be related to
several factors, such as forage type, forage-to-con-
centrate ratio, feeding strategy, animal differences,
the lactation length tested and the source of the HA
product.

Total cholesterol levels were lower when humic
acids were added to the diet (P<0.05; 100.8 and
102.2 vs. 124.1 mg dL! for T, and T, vs. control,
respectively).

In the present study, such reductions were
determined as 23.11 % and 21.42 % in treatment

groups (T, and T,). This result was similar to that
of Banaszkiewicz et al. (1994) who found that di-
ets with HA decreased the total cholesterol levels
in rats. Similarly Tunc¢ and Yériik (2007) reported
that total cholesterol values were 60.48 %, 33.06 %
and 34.81 % in treatment groups. Broilers fed with
diets containing natural humic compounds and so-
dium humate also showed a lower concentration
of cholesterol (Samudovskd and Demeterovi,
2010). These reported values were higher than find-
ings in this study. Similar trend was also recorded for
LDL cholesterol level. The LDL cholesterol levels of
goats in both tested groups were lower compared to
the control group. Significant differences were ob-
served between the HA group and the control group
(T, T, dietsand T diet; (P<0.05). Tung and Yorik
(2007) reported that diets with HA decreased the
LDL cholesterol level about 74.75 %, 24.37 % and
42.22 % with treatment of three different HA (1.0,
2.0 and 4.0 g HA kg'). Mista et al. (2012) ob-
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served that the total and LDL cholesterol in rabbits
decreased linearly with increasing concentrations of
supplemental humic-fatty acid. Stepchenco et al.
(1991) reported that diets with HA decreased total
lipid content in liver. The disorder of the liver can
increase the cholesterol level in blood serum. It is
also clear that the HA plays a role in the liver func-
tion and protects somewhat from disease (Lotosh,
1991). The reduction of LDL and cholesterol levels
of blood serum may be due to HA that has the abil-
ity to reduce and release iron from ferritin storage as
well as to promote lipid peroxidation. But the pre-
cise modes of action involved are not yet clear and
need further investigation.

There were no significant differences for means
of glucose, total protein and triacyglycerol of blood
serum in present study (P>0.05; Table 3). Total pro-
tein parameters for the T, T, and T, diets were simi-
lar to 7.86, 7.82 and 7.59 g dL!, respectively, these
result could be considered as similar to the results
of Tung¢ and Yériik (2007). Comparing results of
studies by many researches worldwide, perform-
ance differences due to humate supplementation
might result from the compositional differences
among the commercially available humate products

(Kocabagli et al., 2002).

Conclusion

Humic acid based diets affected the milk yield,
but the treatment did not affect milk composition;
however, it reduced the level of cholesterol in blood
serum. Therefore, diet T, with 3.0 g HA kg can be
offered as an alternative method for milk produc-
tion as its feeding did not affect the health of Saanen
goats.

Moguénosti koristenja
huminske kiseline u hranidbi
sanskih koza

Sazetak

Istrazivanje je provedeno kako bi se utvrdio
utjecaj hranidbe s razli¢itim sadrZajem huminske ki-
seline na neke komponente krvi i mlijeka pasmine
sanska koza. Sanske koze (2 godine starosti, 52 kg
tjelesne tezine) hranjene su obrocima koji su sadrza-
vali: 0 g kg! huminske kiseline (T1), 1 g kg humin-

ske kiseline (T2) i 3 g kg huminske kiseline (T3) u
latinskom 3x3 kvadratnom dizajnu. U usporedbi s
kontrolnom, T1 - tretirana skupina proizvela je vise
mlijeka na dan (P<0,05; 2,45 vs 2,11 kg d!), i ta je
koli¢ina bila sli¢na onoj T2-tretirane skupine. Udjeli
masti (3,55, 3,67 i 3,58%), bezmasne tvari (SNF)
(8,41, 8,30 i 8,58%), proteina (3,73, 3,60 i 3,92%)
i laktoze (3,82, 3,83 i 3,77) bili su sli¢ni za T1, T2
i T3 skupine. Prisutnost huminske kiseline znacajno
smanjuje ukupni kolesterol u krvi (P<0,05; 124,1,
100,81 102,2 mg dL'') za T1, T2 i T3, respektivno.
Razina LDL kolesterola u krvnom serumu T1, T2
i T3 skupine bile su 23,49, 15,14 i 16,19 mg dL",
respektivno (P<0,05). Potrebno je provesti daljnja
istrazivanja radi utvrdivanja djelovanja huminske ki-
seline na proizvodne rezultate koza.

Kljucne rijeci: huminska kiselina, koza,
sastav mlijeka, krvni metaboliti

References

1. AOAC (1990): Official methods of analysis. 15" ed. As-
soc. Off. Anal Chem., Arlington, VA.

2. Banaszkiewicz, W., Drobnik, M. (1994): The Influence
of natural peat and isolated humic acid solution on
certain indices of metabolism and of acid-base equilib-
rium in experimental animals (In Polish). Roczniki Panst
Wowego Zakadu Higieny 45, 353-360.

3. Barton, M.D. (1998): Does the use of antibiotics in ani-
mals affect human health. Australian Journal of Veteri-

nary 763. 177- 180.

4. Cochran, W.G, Cox G.M. (1957): in Experimental de-
signs. 2" ed. John Wiley and sons, New York, NY. Page
536.

5. Chirase, N.K, Greene, L.W., McCollum, F.T., Auver-
mann, B.W,, Cole, N.A. (2000): Effect of Bovipro on
performance and serum metabolites concentrations of
beef steers. Western Section, American Society of Ani-
mal Science Proceedings 51, 415-418.

6. Gropp, J., Birzer, D., Schuhmacher, A. (1992): Vom
Gesamtnutzen der Futterzusatz-stoffe; ein Beitrag zur
Auflssung des Widerstreits von Okonomie und Okolo-
gie. Schriftenreihe der Akademie fiir Tiergesundheit,

Bonn, Band 3. Verlag der Ferber’schen Universitétsbuch-
ha-ndlung Giefien. 168-204.

7. Hays, V.W. (1981): The Hays Report: Effectiveness of
feed additive usage of antibacterial agents in swine and
poultry production. Long Beach, CA: Rachelle Laborato-
ries, Inc.; Report, 12476-01,5/pp81.91.

8. Islam, K.M.S., Schuhmacher, A., Gropp, J.M. (2005):

Humic acid substances in animal agriculture, Pakistan
Journal of Nutrition 4, 126-134.



T. DEGIRMENCIOGLU: Humic acid in diets of Saanen goats, Mljekarstvo 62 (4), 278-283 (2012)

283

10.

I1.

12.

13.

14.

15.

16.

Khachatourians, G.G. (1998): Agricultural use of anti-
biotics and the evolution and transfer of antibiotic-re-

sistant bacteria. Canadian Medical Association Journal
159, 1129-1136.

Kocabagli, N., Alp, M., Acar, N., Kahraman, R. (2002):
The effects of dietary humate supplementation on broil-
er growth and carcass yield. Journal of Poult Science 81,
227-230.

Lotosh, T.D. (1991): Experimental bases and prospects
for the use of humic acid preparations from peat in med-
icine and agricultural production. Nauchnye Doki Vyss

Shkoly Biol. Nauki., 10, 99-103.

Livestock R Us (2003): Field trials on Dairy Cattle.
ENVIROMATE Inc. 8571 Boat Club Road, Fort Worth,
Texas 76178. www. livestockrus.com/ consignments/vi-
romate/ enviromate.htm.

Minitab (1998): SPSS/PC+V.2.0. Minitab reference
manuel (Release 12.1) Minitab Inc. State Coll. PA
16801 USA.McMurphy, C.P, Duff, G.C, Sanders, S.R,
Cuneo, S.P, Chirase, N.K. (2011): Effects of supple-
menting humates on rumen fermentation in Holstein
steers. South African Journal of Animal Science 41 (2),
134-140.

Mista, D., Rzasa, A., Wincewicz, E., Zawadzki, W,
Dobrzafiski, Z., Szmanko, T., Gelles, A. (2012): The
effect of humic-fatty acid preparation on selected hae-
matological and biochemical serum parameters of grow-

ing rabbits. Polish Journal of Veterinary Science 15 (2),
395-397.

NRC (1975) Nutrient requirements of dairy goat 5% rev.
ed. National Academy of Sciences, Washington, DC.

Pisatikové, B., Zraly, Z., Herzig, 1. (2010): The Effect
of dietary sodium humate supplementation on nutrient
digestibility in growing pigs. Act Vet Brno 79, 349-353.

17.

18.

19.

20.

21.

22.

23.

24.

Robertson, J.B, Vansoest, PJ., (1981): The detergent
system of analysis and its application to human foods. In
The Analysis of dietary fiber in food. W.PT. James and O.
Theander, Ed. Marcel Dekker, New york, NY. page 123.

Samudovské, A., Demeterova, M. (2010): Effect of Diet
Supplemented with Natural Humic Compounds and
Sodium Humate on Performance and Selected Meta-
bolic Variables in Broiler Chickens. Acta Vet Brno 79,
385-393.

Stevenson, EJ., (1982): Humus Chemistry: Genesis,
Composition, Reactions. 1*t edn. Wiley. New York, USA.

Stepchenko, L.M., Zhorina, L.V,, Kravtsova, L.V. (1991):
The effect of sodium humate on metabolism and resist-
ance in highly productive poultry (in Russian). Nauch-
nye Doklady Vysshei Shkoly. Biologicheskie Nauki 10,
90-95.

Thomassen, B.PH., Faust, R.H. (2000): The use of a
processed humic acid product as a feed supplement in
dairy production in the Netherlands. The world grows
organic international scientific conference, August,

Basle. Page 339.

Trckova, M., Matlova, L., Hudcova, H., Faldyna, M.,
Zraly, Z., Dvorska, L., Beran, V., Pavlik, I. (2005): Peat as
a feed supplement for animals: a review Vet Med Czech

50 (8), 361-377
Tung, MLA., Yéritk, M.A. (2007): The effect of humate

on rumen parameters and blood values in sheep. Atatiirk
Univ Health Sci Ens, Thesis.

Vucskits, A.V., Hullar, I, Bersenyi, A, Andrasofszky, E.,
Kulcsar, M., Szabo, J. (2010): Effect of fulfic and hu-
mic acids on performance, immune response and thy-
roid function in rats. J Anim Phys and Anim Nuir 94,
721-728.



