Journal of Ruminant Research

Print ISSN: 2345 - 4261
Online ISSN: 2345 - 4253

The effects of feeding formaldehyde-treated canola meal in two levels of
dietary crude protein on dry matter intake, milk yield and composition,
nutrients digestibility, and ruminal parameters in lactating goats

Mohammad Amin Tajaddini*, Omid Dayani®", Amin Khezri®, Reza Tahmasbi?,

Mohammad Mehdi Sharifi-Hoseini*

1 M.Sc. Graduate, Department of Animal Science, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran
2 professor, Department of Animal Science, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran, Email:

odayani@uk.ac.ir

3Associate Professor, Department of Animal Science, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran
“Assistant Professor, Department of Animal Science, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received: 02/08/2022
Revised: 03/14/2022
Accepted: 03/15/2022

Keywords:

Canola meal,
Formaldehyde

Lactating goats

Milk yield and composition

Background and Obijectives: Due to the relative cost and dependence of
the country on soybean meal importation, more attention is given to new
protein sources such as canola meal as a suitable alternative for soybean
meal. Also, the high protein degradability of meals in the rumen leads to
the loss of nitrogen (urea) through urine. Thus, meal processing methods
are considered in order to reduce the rate of ruminal protein degradation
and increase by-pass protein proportion which can improve animal
productive performance and efficiency of nitrogen utilization. Therefore,
the effects of substituting formaldehyde-treated canola meal (0.8 and 1.2%
of meal crude protein) for the untreated meal on feed intake, nutrient
digestibility, productive performance, and some ruminal parameters in
lactating goat’s diet, and the possibility to compensate dietary protein
deficiency using processed meal with 1.2% formaldehyde was investigated
in this study.

Materials and Methods: Eight multiparous lactating goats with an initial
milk yield of 650-700 g/d were used in this study. Canola meal was treated
with formaldehyde at two levels of 0.8 and 1.2% CP of the meal and then
used in the concentrate mixture. Four dietary treatments were: (1) control
diet with 14.5 % CP containing untreated canola meal, (2) diet with 14.5 %
CP containing formaldehyde-treated canola meal (0.8% CP), (3) diet with
14.5 % CP containing formaldehyde-treated canola meal (1.2% CP), and
(4) diet with 12.5 % CP containing formaldehyde-treated canola meal
(1.2% CP). In the last 7 days of each experimental period, feed intake and
milk yield were measured daily and a subsample of produced milk was
collected for milk component analysis. On the last day of each collection
period, ruminal fluid samples were taken from goats to measure pH, NH3-
N concentration, and protozoa population count. The gross profit of milk
production and economic estimation of experimental diets were also
performed.

Results: The DM intake of the goats was significantly increased by the
substitution of formaldehyde-treated canola meal in the diet (P<0.05).
Reducing the dietary level of CP had also the same effect. Feeding 1.2 %
formaldehyde-treated canola meal alone or with the reduced CP level of
diet significantly increased the production of milk, FCM, fat, protein, and
lactose (P<0.05), while experimental diets did not affect the milk
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composition of the goats. Treating canola meal with formaldehyde did not
affect ruminal pH, total protozoa, Entodiniomorph, Holotrich, and
Cellulolytic count, while NH3-N showed a significant decrease by feeding
1.2% formaldehyde-treated canola meal at 3 h post-feeding (P<0.05). Mean
daily feed cost increased by feeding the formaldehyde-treated canola meal
and daily gross profit was higher with the group that fed on a diet
containing 1.2% formaldehyde-treated canola meal.

Conclusion: According to the present results, formaldehyde treatment of
canola meal (1.2 %) enhanced the feed intake and growth performance of
lactating goats, moreover, treatment at this level properly compensated for
the probable adverse effects of the lack of dietary crude protein on animal
performance. Therefore, formaldehyde treatment of canola meal (1.2 %) is
recommended as a suitable choice to increase dietary bypass protein and
positively impact growth performance, also to reduce the loss of nitrogen
from the body.

Cite this article: Tajaddini, M.A., Dayani, O., Khezri, A., Tahmasbi, R., Sharifi-Hoseini, M.M. (2022).
The effects of feeding formaldehyde-treated canola meal in two levels of dietary crude
protein on dry matter intake, milk yield and composition, nutrients digestibility, and ruminal
parameters in lactating goats. Journal of Ruminant Research, 10 (4), 21-38.
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12.0 12.0 12.0 12.0 Wheat grain pkS &l
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[T TS s e LG e s
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b e R o LG s
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! Contains 500,000 IU of Vitamin A; 120,000 1U of Vitamin D3 and 2000 IU of Vitamin E and 190000 mg Ca, 25000
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2RUP = Rumen Undegradable Protein
®RDP = Rumen Degradable Protein
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Table 2- Crude protein degradability of untreated and formaldehyde treated canola meal (+SE).

VY L adsis sl VAL s

s [JE N5 deS 5
P- value Aoy Aoy s e
Untreated Type of canola meal
Treated (1.2%) Treated (0.8%)
i osbe 3) el -2
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Table 3- Dry matter intake, feed conversion ratio and nutrients apparent digestibility of goats fed experimental
diets (=SE).
(Ao y3) e B cla“)‘y‘,;ts s &
Canola meal type and CP level (%)
P- +A2) syl p L2 eazsosls slics sl b + okl o2l
value 125 145+ 1454+ (0.8) 145 Item
Treated (1.2)  Treated (1.2)  Treated (0.8)  Untreated+
+125 +14.5 +14.5 145
<0.01 851% +47.1 887% +48.0 865% +47.1 764° +48.0 (29 S asle e
DMI (g/d)
<0.01 1.07° +0.04 1.13°+0.05  1.21°#0.04  1.17°+005 FCR' S b e
Digestibility (%) (1s,3) c2ac L
0.23 78.8 +1.28 80.3+1.14 77.6 +1.28 80.5+0.92  Dry matter S esle
0.30 79.2 +1.98 79.9 +1.49 78.7 +1.98 82.6+1.49  Organic matter Slesle
0.17 69.6 +2.88 76.4 £3.03 68.4 £2.95 7374225  Crude protein P S n
0.92 77.8 +4.68 79.2 +4.63 80.4 +4.68 82.9+4.63  Ether extract P
0.21 75.7 +1.98 77.9 +1.95 73.4 +1.63 781152  NDF el s Jplosl U

(P<'/'°>MLJA Jlﬁ‘;'\.’u Q}w a.;\;h)f_)\.:«_;)]au;h BE Q}U&a J}Fa'b

! Feed Conversion Ratio (FCR)= (6.5) b Sy 5) M5 o

#bMeans within row with different superscripts a,b differ (P<0.05).
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Table 4- Milk yield and compositions of goats fed experimental diets.

(M)A) (-l;- &}ﬁdﬁ.«jy};\sdwtf
Canola meal type and CP level (%)

old 5504 . T . - _
P- old (5ol A b (g5l +oedi sl b _ . .
value  125+A2 45 190 145,08 14 5)} g A
Treated : Milk yield and composition
(1.2) Treated (1.2)  Treated (0.8) ~ Untreated+
4125 +14.5 +14.5 14.5

<0.01 793463 799 +47.3 747" 463  682°x47.3  Milkyield (9/d)  GiypS) 2 s

@ﬁ-wﬁiwuﬂamw S
<0.01  955"+47.5 950% +49.4 874% +47.3 838 +49.0 -

FCM (g/d)"

Milk composition (%) (.ws)s) oo <ls 5
030 535#0.19  5.27+0.20 5.18 +0.19 5444020  Fat s
056  3.88+0.06  3.77+0.07 3.85 +0.06 3.76 £0.07 Protein Ry
059 4114007  4.12+0.07 4.13 +0.07 4.15 +0.07 Lactose 355y
029 1424021 13.9 +0.22 14.0 +0.21 14.2 +0.22 Total solids Ll sl e IS

0.92  8.92+0.06 8.86 +0.07 8.87 +0.06 8.88 +0.07 Non-fat solids i O3 dal sl g
Milk composition yield (9/d) Gsy/p 5) 2 bS5 s

<0.01 425%+208  42.0°#2.19  383%+207 37.7°+2.17 Fat o
<0.01 31.1°+1.87  30.7°+1.93 28.9°+1.86  26.0°+1.92 Protein O
<0.01 32.8°+2.07 33.0°%2.12 30.7°+2.06  285°+2.11 Lactose 3N

(P<i/v0) Ll eyl pme ol sdasglis o a5 osline Léj)?a’ b
'Fat corrected milk (FCM) = [(sd5 o S x 2 /8) * (s Wy oz 0 S x10)] (NRC, 2001).
“PMeans within row with different superscripts a,b differ (P<0.05).
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Figure 1- Ruminal pH of goats fed experimental diets at 0 and 3 hours after feeding.
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Figure 2- Ruminal NHs-N of goats fed experimental diets at 0 and 3 hours after feeding.
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Table 5. Different species and total ruminal protozoa count of goats fed experimental diets (+SE)

Canola meal type and CP level (%)

AJ.:'LS)}T).% a1.2) au\aj:é)‘j]_).;

0.8) sass sl 3

(Xbiw')whgijj):}ﬁw

P- value + kil 3
125+ 1.2) 145+ 145+ 145 Protozoal count (x10™)
Treated (1.2)  Treated (1.2)  Treated (0.8) Untreated+
+12.5 +14.5 +14.5 145

Entodiniomorph by 30 55 550
0.33 19.1+1.31 19.1+1.31 20.2+1.31 222+131 Oh Ao el
0.22 18.3 £1.30 18.6 +1.80 17.7 £1.09 20.7 £1.88 3h voel
Holotrich s ke
0.31 0.32+0.19 0.60 +£0.15 0.71 £0.15 0.60 +0.16 Oh Ao el
0.58 0.63+0.11 0.49 +0.09 0.47 +0.07 0.61+0.17 3h vosl.
Cellulolytic Sad sk
0.27 0.21 +0.13 0.29 +0.12 0.38 +0.12 0.33 +0.12 Oh Ao el
0.22 0.15 +0.08 0.21 +0.07 0.39 +0.09 0.43+0.13 3h vosl
Total &
0.41 204 +2.31 20.1+1.67 214 +1.56 23.6 +1.67 Oh Ao el
0.39 20.6 +2.23 19.4 +2.01 184 +1.21 23.7+2.89 3h Vsl

A(P<'/'O).Lil_3dn Jlsd;v Q)UJ aMJQLiJj]aM]AJ; Q)Li:a ija,b

“PMeans within row with different superscripts a,b differ (P<0.05).
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Table 6- Economic estimation of feed and milk cost and profit of goats fed experimental diets (+SE)
(Ao y3) (b— BE Cla.w }Y};LS Jes C};
Canola meal type and CP level (%)

P- L2 eass,sl s A2 easissslp sdaisyslsb okl ol gla Ll
value 125+ 145+ 145+ 0.8) 145 Economic statistics
Treated (1.2)  Treated (1.2)  Treated (0.8)  Untreated+
+12.5 +14.5 +14.5 14.5
SAS /AL piulosl o Cand
- 30320 31720 31570 31260 _(f’s S J_“)“’f“* R
Experimental diet price (Rial/ Kg)
$) Sl 4 b
<001  851°#47.1 887% +48.0 865°+47.1 764" +48.0 _ (05 Sbs2 S
Feed intake (g)
a Uy) @iy b e STyt 4y
<0.01 25562°+1520  27141° +1560 26762 2320841560 () e Sl
+1520 Daily feed cost (Rial)
be a 5 0SS /L) STy sdkdalel 4y
<001 274 31150 +2060 2478 27878 12060 (5 I Sl el e
+1960 +1960 Cost of feed (Rial/ Kg of milk)
53260% b 47840™ . (L) sy LAl 5 5
<0.01 2460 53100 +3680 43500 43880° 3680

Daily gross profit (Rial)
A(P<'/'O) .L‘;L’JA Jlsb;‘»u Q)UJ slasOlis J.la..u]h 3 C)jl.fzu u_é‘;fa'b

lo i e 0 b 5 b s Le oslizul 350 Sl oS08 A e o 3 A5 e glaau e wlisy L@l s e 3,50, s
YThe estimated gross daily income does not include production side costs like labor costs, equipment used, milk
transport, etc.
“PMeans within row with different superscripts a,b differ (P<0.05).
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