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Comparison of insitu nylon bag techniqguewithinvitro
procedureto estimate dry matter and other nutrients
digestibility in buffalo calves

Om Prakash

ABSTRACT : Threemalemurrah buffalo calvesweretaken for entireinvestigation. The average digestibility co-efficient for dry
matter, crude protein, ether extract, crude fibre, nitrogen-free extract, total carbohydrates, total ash, acid detergent fibre and
neutra detergent fibrewere53.05+ 11.05,54.50+ 0.90, 52.59 + 11.14, 53.54+ 1.09, 53.38+ 1.04, 53.38 + 1.08, 32.08 £ 2.04,52.82+ 1.60
and 60.06 + 1.19 at 72 hours, respectively by in situ nylon bag technique. The average digestibility of above mentioned feed
nutrientswererecordedto be52.19 + 1.03%, 53.09 + 1.04%, 51.39 + 1.09%, 52.41 + 1.07%, 52.56 + 0.99%, 52.43 + 1.06, 31.61 +1.90%,
51.88+ 1.07% and 59.09 + 1.17% at 72 hours, respectively by in vitro procedure. The dry matter, crude protein and ether extract
digestibility estimated by in situ nylon bag technique were significantly higher (P < 0.01) than the value estimated by in vitro
procedure. The crude fibre, nitrogen-free extract, total carbohydrates, total ash and neutral detergent fibre digestibility values
obtained by in situ nylon bag technique vs. in vitro procedure did not differ significantly. The acid detergent fibre digestibility
was statistically significant (P < 0.05) inin situ nylon bag technique than in vitro procedure.
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INTRODUCTION . Rodriguez, 1968). The artificial fibre bag (dacron bag,

By the early nineteenth century scientistsin several : Nylon bag, rumen bag) technique, provides a powerful
- tool for theinitial evauation of feedstuffsand for improving

European countrieswere publishing tablesof thenutritive - _ : _
value of feedstuffs and were developing methods upon : our understanding of the processes of degradation which

which many of our current techniques are based (For - occur withintherumen. Therate and extent of dry matter

excellent reviewssee Tyler 1975 and Blaxter 1980). Quin : fermentation in the rumen are very important

et al. (1938) used the fibre bag technique to investigate - determinantsfor the nutrients absorbed by ruminants. The

the digestion of feedsin the rumen of cannulated sheep. - Nylon bag technique has been used for many years to
estimate both the rate and the extent of dry matter

They used cylindrical bagscomposed of avery finenatural -
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silk. Subsequent workers have used artificial fibres for : degradationinforagesinsitu (Mehrez and Orskov, 1977).

the bags (Erwin and Ellison, 1959; Johnson, 1966 and :
- developed. Menke et al. (1979); Menke and Steingass
: (1988) developed the in vitro gas production technique
Om Prakash, Department of Animal Husbandry and Dairying, Amar Singh (PG) - tO eval uate the nutritive val ue of forages and to estimate

. the rate and extent of DM degradation indirectly using

Therefore, several other techniques have been
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the gas production (CO,) during fermentation. In vitro :
fermentation or theartificial rumen technique hasproved -
to be one of the more promising laboratory methodsfor
estimating forage nutritivevalue. Thetwo-stageinvitro -
technique for determination of dry matter digestibility
(IVDMD), developed by Tilley and Terry (1963), has :
become recognized as one of the most reliable methods -
for theestimation of invivo digestibility. Modifications
© In vitro procedure:
laboratories, including those of Alexander and McGowan -
(1966) for in vitro organic matter digestibility :

of the two-stage method have been reported by several

determination (IVOMD). Theobjectiveof thisexperiment

and wheat straw) samples by in situ nylon bag technique

procedure.

M ATERIAL AND M ETHODS

Armstrong (1968).

In situ nylon bag technique:

The in situ DM degradation analysis was carried :
out according to the procedure described by Mehrezand -
Orskov (1977). 5 g samplesdried and milled through a3- :
mm sievewere weighed into nylon bags and incubated in -
three rumen fistulated buffalo calves for 72 hours. The
experimental calves were provided adequate feed :
containing nutrients computed onthe basis of individual -
body weight (NRC, 2001). In this experiment, animals :
were offered concentrate mixture, green lucerne along :
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with wheat straw. The wheat straw was fed ad-libitum,
after feeding the concentrate mixture daily morning and
evening. On removal the nylon bags were thoroughly
washed with cold running water until no further coloured
liquid could be extruded, and dried at 60°C for 48 hours.
The dry matter and other nutrients losses for each
Incubation time were determined.

Forage samples milled through a1 mm sieve were
incubatedinvitroinrumenfluidin calibrated glasssyringes

- following the procedures of Menke and Steingass (1988).
was to determine the dry matter and other nutrients :
digestibility of feed (concentrates mixture, green Lucerne :

Rumen fluid was obtained from three fistulated buffalo
calvesfed twicedaily with adiet containing concentrate

- mixture, green lucerne aong with wheat straw. Thewheat
and in vitro procedure for dry matter and other nutrients :
digestibility and make comparison of digestibility values
determined by in situ nylon bag technique with in vitro -
- of individual body weight (NRC, 2001). Digestion medium
- was prepared mixing 500 ml of distilled water, 0.1 ml
- micro-mineral solution, 200 ml buffer solution, 200 ml

Three male murrah buffalo calves were taken for :
entireinvestigation. Commercially availableand widely -
used feedstuffs consisting of wheat straw, greenlucerne :
and concentrates mixture were used in this experiment. :
After drying forage samples were milled through a 1- -
mm sieve for chemical analysis. Dry matter was :
determined by drying the samplesat 105°C overnight and -
ashing the samples in a muffle furnace at 525°C for 8 -
hours. Nitrogen (N) content was measured by the :
Kjeldahl method (AOAC, 1990). Crude protein was :
calculated as N x 6.25. Neutral detergent fibre (NDF) :
and acid detergent fibre (ADF) contentswere determined
by the method of AOAC (1990). Starch content was -
determined by the method according to MacRea and

straw was fed ad-libitum, after feeding the concentrate
mixture. The experimental buffalo calveswere provided
adequate feed contai ning nutrients computed on thebasis

macro-mineral solution.

The observationsrecorded during the course of these
investigations were summarized in the form of table for
the analysis of mean and standard error. Paired ‘t’ test
wasappliedto judgethedifferencesin digestibility values
found by in situ nylon bag technique and in vitro
procedure. The significant differences between the
average values were tested against critical difference
(CD) at 5 and 1 per cent level of probability.

REsULTSAND Discussion
The results of the present study as well as relevant
discussions have been presented under following sub
heads:

Estimation of digestibility by in situ nylon bag
. technique (NBT):

Dry matter:

The digestibility co-efficient of dry matter was
recorded in the three fistulated male buffalo calves and
the average value is presented in Table 1. The average
dry matter digestibility wasfound to be 53.20, 51.93 and
54.02 per cent in the samples of animal-A, B, C,
respectively. The range of variation in the dry matter
digestibility among the animal swere 51.93 and 54.02 per
cent with an overall average 53.05 per cent 72 hoursthe
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dry matter digestibility found in the present study was -
within the range reported by Shariff and Gupta (1989) :
who noted that dry matter digestibility of different feeds :
- could be noted between the samples of animal-A and B,

ranged from 47.11 to 83.70 per cent at 72 hours.

Singh (1993) also reported higher dry matter :
disappearance of the concentrate mixture (81.93%) at
(72 hoursintervals) ascompared to the digestibility values -
recorded in the present study. No significant variationin :
the dry matter digestibility could be recorded among the -
animal samples at 72 hours. Ozkan and Sahin (2006) -
reported higher (64.5-69.3%) dry matter disappearance :
of different oak species in sheep at 72 hours than the -
present study. It could be due to the feed material and :
. per cent at 72 hours in the animal-A, B and C samples,
- respectively. Theaveragenitrogen-free extract digestibility
- amongtheanimalsviz., A, B and C samplesranged from

It is apparent from the data presented in Table 1
that the average crude protein digestibility wasrecorded -
to be 54.88, 53.47 and 55.16 per cent at 72 hours in :
samples of animal-A, B and C, respectively. Theoverall
average digestibility co-efficient of crude protein at 72 -
hours was recorded to be 54.50 per cent. Singh (1993) :
reported comparatively higher crude protein digestibility -
per cent at 72 hourswith concentrate mixturesincubated -
in the rumen of cross-bred calves than the crude protein :
digestibility valuesfoundinthe present investigation. The -
lower crude protein digestibility observed in the present :
study might due to feed sample containing lower :
percentage of crude protein in the sample. The average -
ether extract digestibility was found to be 52.76, 51.37 :
and 53.65 per cent at 72 hoursin theanimal-A, Band C :
samples, respectively. The ether extract digestibility :

animal were different.

Other nutrients digestibility:

among the animals ranged from 51.3 — 53.65 per cent at
72 hours with respective mean value as 52.59 per cent.
No significant differenceinthe ether extract digestibility

B and Cand A and C at 72 hours.

A critical examination of data presented in Table 1
reveals that the average crude fibre disappearance was
recorded as 53.37, 52.40 and 54.58 per cent at 73 hours
in the animal-A, B and C samples, respectively. The
average digestibility co-efficient of crudefibrevariedfrom
52.40t054.58 per cent, overall average valuebeing 53.45
per cent at 72 hours, respectively. The average digestibility
of the nitrogen-free extract wasrecorded as 53.02, 52.57

52.57 to 54.57 per cent with concomitant overall average
figures of 53.38 per cent at 72 hoursintervals.

The data presented in Table 1 indicate that the
average digestibility total carbohydrates were recorded
as 53.15, 52.44 and 54.57 per cent at 72 hours in the
animal- A, B and C samples, respectively. The average
total carbohydrates digestibility at 72 hr ranged between
52.44 and 54.57 per cent with the mean value of 53.38
per cent. The averagetotal ash digestibility recorded was
32.09, 30.04 and 34.12 per cent at 72 hoursin the animal-
A, B and C samples, respectively. The total ash
digestibility among theanimal-A, B and C samplesranged
between 30.04 and 34.12 per cent with concomitant
overall averagefiguresof 32.08 per cent at 72 hr intervals.
Thedifferencein thetotal ash digestibility va uesbetween
theanimal-A and B samplesat 72 hourswere statistically

Table 1: Digestibility co-efficient of feed components estimated by in situ nylon bag technique (at 72 hour)

Qgi mal Dry Crud_e Ether C_rude Nitrogen Total Total de{'-\e(r:lg%n t dNeteelrJggln t
’ matter protein extract fibre free extract  carbohydrates ash fibre fibre
A 53.20 54.88 52.76 53.37 53.02 53.15 32.09%* 52.68 60.23
+1.35 +1.08 +0.76 +1.03 + 1.50 + 1.50 +144 +0.79 +1.18
B 51.93 53.47 51.37 52.40 52.57 52.57 30.04 51.29 58.79
+111 +1.09 +0.93 +0.74 + 0.75 + 0.75 +1.17 +1.22 +1.77
C 54.02 55.16 53.65 54.58 54.57 54.57 34,128 % Bxx 54,55 61.16
+1.18 + 115 +1.03 + 0.82 + 0.96 + 0.96 +1.08 +1.02 +248
Average 53.05 54.50 52.59 53.45 53.38 53.38 32.08 52.82 60.06
SE. £ +1.05 +0.90 +1.14 + 1.09 + 1.04 + 1.08 +2.04 +1.60 +1.19
C.D. (P=0.05) 1.530 1.789
C.D. (P=0.01) 2.318

* and ** indicate significance of val

ues at P<0.05 and P < 0.01, respectively
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(P < 0.05) significant. The differences in the values :
between the samples of animal-A and C and B and C :
: 71.31 per cent (two months) and 37.9 to 58.0 per cent

were found to be statistically (P < 0.01) significant.

It is apparently clear from the data presented in -
Table 1 that the average acid detergent fibre digestibility
were recorded as 52.68, 51.29 and 54.40 per cent at 72 :
hoursin animal-A, B and C samples, respectively. The -
overall average digestibility of acid detergent fibre was :
52.82 per cent at 72 hours. The neutral detergent fibre :
digestibility wasrecorded as 60.23, 58.79 and 61.16 per -
cent at 72 hours in the anima-A, B and C, samples, :
respectively with overall average digestibility of neutral -
detergent fibre was 60.06 per cent at the time intervals -
of 72 hour. Singh and Gupta (1996) reported :
comparatively higher neutral detergent fibredigestibility -
(62.5% at 72 hours) as compared to thefinding of present :
investigation. No significant differencescould be seenin :
the neutral detergent fibre digestibility values obtained -
among the animal-A, B and C samples at 72 hours of :
- Other nutrients digestibility:

opening.

Estimation of digestibility by in vitro procedure :
- the highest as 54.16 per cent and the lowest 52.07 per
. cent. Theaverage value of all theanimal liquor samples

(IVP) :
Dry matter:

Itisobvioudy clear fromthedatapresentedin Table :
2 that the mean dry matter digestibility values in the -
experiment were 52.08, 51.22 and 53.28 per centinthe :
animal-A, B and C samples. The differences in these :
values were statistically not significant. The overall -
average of dry matter digestibility was52.19 + 1.03 per :
cent. The dry matter digestibility values found in the
present study were within therange reported by Pachauri -

and Patil (1985), who recorded thedry matter digestibility
value from 40.2 to 78.71 per cent (one month); 39.40 to

(three months), regrowth legume sampl es.

Inother earlier experiment, thedry matter digestibility
of untreated rice straw was found to be 40.63 + 1.57 per
cent (Tripathi et al.,1987) whereas, in the untreated
wheat straw (Tripathi et al., 1988) it was observed as
41.96 per cent by in-vitro procedure which were lower
than the values recorded in the present study. In the
experiments conducted on the dry matter disapprearance
in the treated wheat straw, Tripathi et al. (1988) found
result (51.98%) as dry matter digestibility recorded in
the present investigation. However, higher (from 57.54
to 76.05%) dry matter digestibility reported by Guptaand
Pradhan (1975), Mudgal and Singh (1978) and Singh and
Katiyar (1999) in thelegume and non-legume samplesto
the findings of the present study.

Itisobvioudly clear fromthedatapresentedin Table
2 that the crude protein digestibility was recorded to be

was 53.07 £ 1.04 per cent. The differencesin the crude
protein digestibility values between theanimal (A, B and
C samples) were not significant. When the ether extract
digestibility was recorded in the samples of individual

animals, the average ether extract digestibility wasfound
tobe51.28, 50.36 and 52.53 per cent intheliquor samples
of animals-A, B and C, respectively. The overall average
ether extract digestibility was51.39 + 1.09 per cent. The

Table 2 : Digestibility co-efficient of feed components estimated by in vitro procedure (at 72 hour)

Qgi mal Dry Crud_e Ether C_rude Nitrogen- Total Total de'tAe(':ig;t dﬁ?ggnt
’ matter  protein  extract fibre free extract carbohydrates ash fibre fibre
A 5208 5305 5128 52.17 52.53 52.23 31.15% 51.79 58.96
+142 +1.18 +0.98 +1.07 + 1.09 + 1.13 +1.05 +142 +143
B 51.22 52.07 50.36 51.48 51.59 51.48 29.89 50.86 57.99
+093 +135 +0.73 +1.10 + 0.69 + 093 +0.88 +1.05 +1.14
C 53.28 54.16 52.53 53.58 53.58 53.58 33,797 *Brx 53.00 60.32
+112 +131 +084 + 054 + 1.07 + 1.23 +0.63 +1.65 +0.87
Average 52.19 53.09 51.39 52.41 52.56 52.43 31.61 51.88 59.09
SE. +1.03 +1.04 +1.09 + 1.07 + 0.99 + 1.06 +1.90 +1.07 +117
C.D. (P=0.05) 1.234
C.D. (P=0.01) - 1.870

* and ** indicate significance of values at P < 0.05 and P < 0.01, respectively
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differencesin theether extract digestibility valuesbetween -

theanimal (A, B and C samples) were not significant.

average of 52.41 + 1.07 per cent. The average crude

of crudefibre digestibility among theanimal-A, B and C

observed the values ranged between 51.59 and 53.58

recorded to be 53.56 + 0.99 per cent. The average value

among the animalsviz., A, B and C sample.

cent. Thedifferencesinthetotal carbohydratesdigedtibility

were statistically not significant. Observation recorded

- in above mentioned table reveals that the average

It is apparently clear from the data presented in :
Table 2 that the digestibility of crudefibrevaluesvaried -
from 51.48 per cent to 53.58 per cent with an overall :

digestibility of total ash ranged from 29.89 to 33.79 per
cent with the mean value of 31.61 + 1.90 per cent in the
animals-A, B and C sample. Thetotal ashdigestibilityin

. the sample of animal-C was very high (P < 0.01) than
fibre digestibility of animal-A sample was found to be :
53.37 per cent. Thedifferencein theaverageinthevalue :

the value obtained in the sample of animal-B. The
significant (P<0.05) difference was a so found between

- theanimals- B and A and A and C samples.
samples was found to be statistically not significant. As -
regards nitrogen-free extract digestibility, it was noted :

A critical examination of data presented in Table 2
revealsthat the average acid detergent fibre digestibility

- of theindividual rumen liquor inocul ated samplesranged
per cent when individual buffalo liquor was used. The -
overall average nitrogen-free extract digestibility was :

between 50.86 and 53.00 per cent with an average of
51.88 + 1.07 per cent. No significant differences were

- observed in the acid detergent fibre digestibility among
of third animal liquor sample (animal-A) was 53.02 per -
cent. Thedifferences observed inthedigestibility values :
of nitrogen-free extract were statistically not significance -

the animals (A, B and C) samples. The average neutral
detergent fibre digedtibility averageranged between 57.99
and 60.32 per cent showinginsignificant variationinthe

- valuesobtained inthe animals-A, B and C samples. The

The datapresented in Table 2 indicate that thetotal :
carbohydrates digestibility of the feed samplesincubated -
with buffalo calvesliquor varied from51.48 t0 53.58 per -
cent, the overall average value being 52.43 + 1.06 per

overall average of the neutral detergent fibre digestibility
was recorded to be 59.09 + 1.17 per cent. Ramachandra
and Krishnamoorthy (2000) have reported comparatively
higher neutral detergent fibredigestibility (from 64.34to

- 81.19%) than the values obtained in the present study.
values obtained from the sample of animal-A, Band C :

Geisert et al. (2007) have also observed lower range of

Table 3 : Comparison of average digestibility co-efficient of feed constituent estimated by in situ nylon bag technique (NBT) and in vitro

procedure (1VP) at 72 hours

Animal Method Dry Crude Ether C_rude Nitfrroe%m- Total Total deltAe(r:ig(;ﬂt d’:téelrjgealﬂt
No. matter protein extract fibre extract carbohydrates ash fibre fibre
A NBT 53.20 54.88 52.76 53.37 53.02 53.15 32.09 52.68 60.23
+1.35 +1.08 +0.76 +1.03 +1.50 +141 +144 +0.79 +1.18
IVT 52.08 53.05 51.28 52.17 52.53 52.23 3115 51.79 58.96
+142 +118 +0.98 +1.07 +1.09 +113 +1.05 +142 +143
B NBT 51.93 53.47 51.37 52.40 52.57 52.44 30.04 51.29 58.79
+111 +10 +0.93 +0.74 +0.75 +223 +117 +122 + 177
VT 51.22 52.07 50.36 51.48 51.59 51.48 29.89 50.86 57.99
+0.93 +135 +0.73 +1.10 +0.69 +0.93 +0.88 +1.05 +1.14
C NBT 54.02 55.16 53.65 54.58 54.57 54.57 34.12 54.50 61.16
+1.18 +115 +1.03 +0.82 +0.96 +0.96 +1.08 +1.02 + 248
VT 53.28 54.16 52.53 53.58 53.58 53.58 33.79 53.00 60.32
+112 +0.84 +0.54 +1.07 +1.23 +0.63 +1.65 +0.87
Average NBT 53.05° 54507  52.50** 53.45 53.38 53.38 32.08 52.82° 60.06
SE. * +1.05 +0.90 +114 +1.09 +1.04 +1.08 +204 +1.60 +1.19
Average VT 52.19 53.09 51.39 52.41 52.56 52.43 31.61 51.88 59.09
SE. + +1.03 +1.04 +1.09 +1.07 +0.99 +1.06 +1.90 +1.07 +1.17

* and ** indicate significance of valuesat P< 0.05 and P < 0.01

Res. J. Animal Hus. & Dairy Sci.; 9 (1); (June, 2018) : 1-7

5
HIND AGRICULTURAL RESEAFCH AND TRAINING INSTITUTE



Om Prakash

neutral detergent fibre digestibility (43.8-54.0%) than the -

valuesfounded in this experiment.

matter and other nutrients digestibility:

The digestibility co-efficients of feed components
examined by in situ nylon bag technique and in vitro :
procedure have been compared and theresults have been -

as under.

Dry matter:

bag technique than the in vitro procedure.

Other nutrients digestibility:

A perusal of the data presented in Table 3 depicts : y )
that the digestibility of crude protein and ether extract : Animels ferguson papers ferguson (UK) Ltd.
were recorded higher (54.50%) and (52.59%) inin situ -
nylon bag technique than the values recorded in in vitro :
procedure (53.09%) and (51.39%), respectively. The :
average crude protein and ether extract digestibility by :

in vitro procedure were significantly lower (P < 0.01) - J.C. (2007). Comparison of in vivo digestibility to in vitro

than the value obtained by in situ nylon bag technique.

A perusal of the data presented in Table 3 clearly
depictsthat the higher average crudefibre, nitrogen-free :
extract, total carbohydrates, total ash and neutral detergent -
fibredigestibility values (53.45%), (53.38%), (53.38%), :
(32.08%) and (60.06%) were obtained in in situ nylon -
bag technique whereas, the lower values (52.41%), :
(52.56%), (52.43%), (31.61%) and (59.09%) were :
recorded in in vitro procedure, respectively. It is also :
observed that the crudefibre, nitrogen-free extract, total
carbohydrates, total ash and neutral detergent fibre :
digestibility val ues obtained by in situ nylon bag technique -

vs. invitro procedure did not differ significantly.

The higher digestibility of acid detergent fibre -
(52.82%) was obtained by in situ nylon bag technique :
and lower value was obtained by in vitro procedure :
(51.88%). The acid detergent fibre digestibility was : vitro gas production using rumen fluid. Anim. Res. Dev., 28 :
statistically significant (P < 0.05) in in situ nylon bag :
techniquethan thevaluefoundinin vitro procedure (Table -

3).
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Implications:
Including concentrates mixture, green lucerne and

© wheat straw sampleswith in-vitro nutrients digestibility
Comparison between in situ nylon bag technique -
(NBT) and in vitro procedure (IVP) to estimatedry :

analyze as standardswill alow prediction of in situnylon
bag nutrientsdigestibility for feedstuffs. Thisisimportant
in research settings where a large number of samples
are collected and cannot be included within the same in
vitro run. Samples can be analyzed at different times
and the adjustment allows us to compare different runs.
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