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Introduction: Various methods have been used to evaluate the digestibility coefficients of nutrients. The
total fecal collection (TFC) method is a reliable approach for determining the digestibility of rations in live
animals. In this method, animal are kept in a metabolic cage in to collect all the feces, making it the most
accurate method for measuring feed digestibility. Total fecal collection (TCF) is one of the most accurate direct
procedures to determine apparent digestibility. Despite its accuracy, TFC is labor-intensive and time-consuming
when evaluating a wide range of feed samples and requiring a large number of animals. Moreover, animals
should be confined in stalls, considering that being surrounded will be accepted by camels for a short period and
training is necessary for camels fed with ration containing high amounts of energy. Other disadvantage of
keeping the animal trapped includes the potential impact on animal metabolism. These problems led to
separation from the animal's normal behavior. Accurate measurement of food intake and fecal collection is a
tough work. Digestibility coefficients can be measured indirectly by markers. Various indigestible markers
include polyethylene Various indigestible markers include polyethylene, chromium oxide (Cr203), acid
detergent lignin (ADL) and acid-insoluble ash (AlA) have been used to determine the digestibility of nutrients in
different parts of gastrointestinal tract. By the end of 19th century, lignin was considered as a potential internal
marker for the estimation of digestibility. Because no specific enzymes exist for degradation of lignin in
mammals or in anaerobic bacteria, different results have been re-ported by researchers when using ADL for the
estimation of digestibility. Digestibility was reported to be underestimated when using AlA as a natural marker.
However, it is difficult to apply this method to grazing animals. AlA is one of the most common internal
indicators for determining apparent digestion coefficients. One of the advantages AIA compared to other
markers is simplicity of analysis and it does not need special equipment. This study aims to evaluate the nutrient
apparent digestibility of different diets in camels using AlA, ADL and TFC.
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Materials and Methods: The field phase of the research was conducted at Asrar Sabzevar Agricultural
Research Station, and the laboratory phase was conducted at the Animal and Poultry Nutrition Laboratory of
Gorgan University of Agricultural Sciences and Natural Resources. Four male camels (age=1 year, BW-
116.3+9.35 kg) were used in a completely random design to measure the apparent digestibility of nutrients in
wheat straw and wheat straw with rice hull using AlIA, ADL, and TFC. The experimental period was 42 days (2
periods of 21 days) with 14 days of adaptation to experimental diets and 7 days of data collection. Camels had
free access to water, and feeding was done once a day at 8 A.M.

Results and Discussion: The results showed no significant difference between TFC and AIA for measuring
the digestibility of dry matter, organic matter, crude fat, crude protein, neutral detergent insoluble fibers, and
acid detergent insoluble fibers in wheat straw and wheat straw with rice hull (P>0.05). However, digestibility
was significantly higher in TFC than in ADL (P<0.05).

Conclusion: The recovery percentage of AIA marker was 92.8+92.38 in the diet of 75% wheat straw with
25% rice hull. Based on the study's results, AIA can be used as a suitable internal indicator to measure
digestibility in camels if the recovery percentage is more than 90%. The amount of digestibility measured using
AlA was close to the amount of digestibility measured using TFC.
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Parameter 75% wheat straw with 25% Rice hull
Straw

bl

Recycling 63.4+£76.73 92.8+92.38

(percentage)

1 Mean = standard deviatio

(Cianci et ,)LSen g wilow islojl 15 paiS oS @l ol
13 o3hsl ¢ pialajl oyl 53 g yie il i 3945 al., 2004)
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S Gl Sl
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Table 4- The digestibility of the chemical compounds of the ration is 75% wheat straw along with 25% rice hull

*9) il s
(12)9) pan ol Method -
Digestibility (%) Eide IS (6yglaen Sl 53 Joloreli yuSs el 53 Jalools (4 us“;M
Total fecal collection Acid insoluble ash Acid detergent lignin
S osle 44,532 45,732 21.11° 1.46
Dry matter
o ml‘, 47.262 48.25% 25.98° 1.44
Organic matter
7l olas 58.80¢ 58.46° 42.99° 1.90
Ether extract
PEofon 47.05° 44.10° 23.85 23.99
Crude protein
st o9l 53 Joloxols S 44.28 44492 19.63° 1.46
Neutral detergent fiber
gl 023 )3 Jlonals 1 442 40.20? 18.67 2.76
Acid detergent fiber
P 3 39.51°¢ 65.922 53.36° 2.60
Gross Energy
'\"'“)] » J?‘L’XAL L)»‘-'&-fj 31.36 — el I

Acid Detergent Lignin

(P<e140) wib o jly dme M3 oximd yLis Cndy yo p3 o pui Bg*

* Values with different letters in the same row are significantly different (P<0.05).
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Table 5- Regression relationships between digestibility values by collecting total feces and acid-insoluble ash

e dlge Oome)S ) doles SNusnsad g >
Nutrients Regression equation Square correlation coefficient (R?)
S o3lo “y=77.58-0.6x 0.307
Dry matter
o o3l y=74.78-0.467x 0.146
Organic matter
P o)las y=40.19+0.411x 0.07
Ether extract
Pl ofan y=46.17+0.16x 0.324
Crude protein
S oiagd )3 Jolorals S| y=72.32-0.44x 0.143
Neutral detergent fiber
Sl 0izp )2 Joonels S y=74.26-0.385x 0.175
Acid detergent fiber
Pl y=-23.47+1.02x 0.549
Gross Energy

AlA o5y b pan colls =X % TFC i) L man bl =y.)

* x- Digestibility by acid-insoluble ash method  'y= Digestibility by total fecal collection

53 Jgloals BLJN (T ools o Siid o3le ety clilB oy oS Gle gy (o (SNiwsad o)y @0 g (oS ) SYolae

B58 by 90 L (gdawl 0l 5 Joborol BUI o (205 o0l o Joloeel S S8l Sile gy b (gdao dlgo puid culilB s
O oSy SYlae 53 (addleo ) (yomw Sy o g ol Gl oads 4Bl & Jadas 50 il 0 Jalorols 1S g sl jo
Sole ey L pls (5l g ol g Pl (a2 e cubl Crhl (i (S )S) SYolas > (oles Cd) (gm0 )S ) o p

Cido el 1 Jolorols (1S g sl ;0 Jgloel jinSB 130 Sl g 15 odingd 50 Joloel BUI ¢ J odle « Sl odle
WP 2 Jebrel S S5l Sle igy b (gt odiad j3 Jalorels
alaly, SO Sy g wib o (ke dpl )3 Jolorel (K g Sl
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Table 6- Regression relationships between digestibility values by acid insoluble ash method and acid insoluble lignin

Nutrients Regression equation Square correlation coefficient (R?)
St oole *ly=55.42-0.562x 0.26
Dry matter
Jlosle y=54.67-0.377x 0.105
Organic matter
$lolas y=43.65+0.279x 0.247
Ether extract

[
Prom=on =13.61+0.8x 0.444
Crude protein y
S oizgd 53 Jyboral S y=54.16-0.421x 0.267
Neutral detergent fiber
sl 02293 53 Jolonals L] =53.9-0.369 0.138
Acid detergent fiber y=93:9-0.909X ’
P 3y =-46.05+0.362x 0.27
Gross Energy y ) ' '

ADL 59 s puin ol =X AlA o5y b pan colls =YY

* x-Digestibility by acid-insoluble lignin method  *y=Digestibility by acid-insoluble ash method
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Table 7- Regression relationships between digestibility values by total feces collection method and acid-insoluble lignin

e dlgo Oy Aalas e G
Nutrients Regression equation Square correlation coefficient (R?)
? °°Lt°t *y=35 86+0.65x 0.292
ry matter
(L)Jr‘g‘]’:r:ic matter y=43+0.405 0141
sHlelas _
Ether extract y=33.29+0.731x 0.643
. . 3”””‘ » y=42.373+0.251x 0.227
rude protein
S oizgd 3 Jsbnell S y=38.58+0.59x 0.344
Neutral detergent fiber ' ' '
el a5 3 oo S y=42.96+0.466x 0.244
Acid detergent fiber ' ' '
Pl 5 y=-4.77+0.844x 0.771

Gross Energy

ADL i) b peiad culsls =X

AlA gy b pan cull =Y.

* x-Digestibility with acid-insoluble lignin  1y= digestibility values by total feces collection method
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