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Interpretation of Protein Feed Degradation Pattern in Ruminant
Using an Omasal Digesta Sampling Technique

C. W. Choi, K. H. Baek, S. W. Kang, B. S. Lee, Y. K. Oh and K. H. Kim

National Livestock Research Institute, RDA

ABSTRACT

Present review is to introduce an omasal sampling technique in rumen proteolysis and to consider some
information on the omasal sampling technique with particular emphasis on methodological aspects. Use of
the omasal sampling technique provides a new opportunity for accurate estimation of rumen metabolism
with overcoming limitations of previous in vivo, in vitro and/or in situ methods. The potential advantages
of the present technique compared with post-ruminal sampling techniques include following points; 1) only
rumen cannulated animals are required, 2) less endogenous nitrogen (N) is contaminated in omasal digesta
and 3) omasal digesta are devoid of exposure to acid peptide hydrolysis occurring in the abomasum.
Estimates of soluble non-ammonia N (SNAN) in omasal digesta indicate that the assumptions underlying
the in situ method that rapidly degradable N fraction can be degraded at an infinite rate and only
insoluble dietary N escapes the rumen may be not valid. Quatitatively higher peptide concentration rather
than free amino acid and soluble protein in escapable SNAN suggests that hydrolysis of peptide to amino
acid may be the rate-limiting step in rumen proteolysis.

(Key words : Omasal sampling technique, Proteolysis, Soluble non-ammonia nitrogen)
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1S 2 7o B ARl FAE oA
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in vitro " FEAALRY A9} AI7HH
Aok FHshz Aol G 2l ol
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(Crooker 5, 1978), commercial proteases(Mahadevan
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9} Lindberg, 1985), bag WA d Al M=
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procedure(Nocek, 1988), AFE YA} &AE(Van
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Omasal sampling system

Pressure

f

Diaphragm | R = adjustable relays
pump G = pressure gauge
V =valve

M = magnetic valve

Fig. 1. Principle of omasal sampling system.
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(b)

(©

Fig. 2. Equipments of omasal sampling system [Each represents a sampling tool consisting
of a device, a tube and a plug of ruminal cannula(a), a single compressor/vacuum
pump(b) and internal structure of a control box on the pump(c), respectively].
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A9k, in vivo WA o] X]”ﬂ?i%‘ﬂ Al 4
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4 FdolM= A3t Apol7t A9
o 2 ey tHHuhtanen &, 1997). ©]
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OMASAL DIGESTA

Add 10% H,SO, (final pH 3.0)
Filtering using cheesecloth

Low speed centrifugation
(1000 x g, 4°C, 10min)

SUPERNATANT

(bacteria, free AA, peptides, soluble protein, ammonia)

High speed centrifugation
(10000 x g, 4°C, 30min)

SUPERNATANT

(free AA, peptides, soluble protein, ammonia)

Precipitation using 5% TCA
(final concentration w/v)

High speed centrifugation
(10000 x g, 4°C, 30min)

v

v

PELLET
(soluble protein)

Hydrolysis
(6N HCI, 110°C, 24 h)

Nihhydrin assay
(NHA)

\ 4

Soluble protein bound AA

SUPERNATANT
(free AA, peptides, ammonia)
Ammonia | € Alkaline addmon' & heating
------------------------ (60°C, over 20min)
4
SAMPLE
(free AA, peptides)
Hydrolysis
NHA (6N HCI, 110°C, 24 h)
NHA
A4
Peptide bound AA + free AA
v v Calculation by difference
Free AA Peptide bound AA

Fig. 3. Schematic for the isolation and measurement of eSNAN in omasal digesta.
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Atglste] &l diH @) FAA H
peptides (FZ M= Ha]3tth F5 =4
Sl g Euyole] A4t alkaline-heating * 2]
Mo @ AAgTHChen 5, 1987a). &34
WA Yell= BASHA ol d =vRke] 9F
Huobe] a7t EAISHEE(Choi 5, 2002a)
alkaline-heating 2= Ayefgiet. 2 (&304
G )2 5% TCAS °]&, °fF Z*J.*E*ﬂl
A 23} Peptides 415 93 SNy =
212 6N HCIZ A 2|3slal 4583 A4 i
flushingA]Z1 ¥, 110°C ovenol|A] 24 A]7FE<t
At e ey AbvbERE BoH] AEEE
3 WEES IAFEF7E o]&ste] 45°CH
M AZAZ F 25mM ZAbgA o R Gaa
71t}

Al 39 23t eSNANS| N 3L ninhydrin
assay(NHA; Rosen, 1957) o|&, t}23 #o]
EAg) 1) FAAD APERERSIE AXA F
cell-free 391 A:3tefe] AT AT N
=7, 2) peptides: 2F7Fr3l cell-free 391 43}
o] AR ehlM e N Sk — FAA,
3) &3 oA iR cell-free 39 A
stee] TCAAE] § Al AeA N =
Ao R FA g

_‘_4

Hm
EE

o
=}

N

=

(2) eSNAN fraction2| =& 2 2|9

1) Al 39 A3} W free amino acids, peptides
2 soluble protein

Al 39 A3} eSNAN #3137} e F
27H(Choi %5, 2002a, 2002b, 2002c, 2003)lA]
AAE SAFS ® 10049 2k MR g
4714 AFAI A FAAL] 3E2> Peptidese} H]
WA wwd e syl HEErhHEA
23.9+10.84mg N/I). o]A2 HEEL A FAAQ]
TR HaA YUtk 7S AdE el (Wright
¢} Hungate, 1967; Broderick =, 1991) < =x]3&F
th 3 194 AAE T A AAIE T 38
mg N/I; Choi 5, 2002b)ol| 4] o} Al A2
B} Hlwd Ee FAASl Fho]l AHE A=
oA e Al AFelA SHE A=

AR Aage W F AR ATl

Ruminal Proteolysis Using an Omasal Sampling Technique

=2 FAA 2 peptides A3 3ol AH 7]0131S
2o ALEFtHChoi, 2002). Volden 5(1998)<-
grass silage®} Z3EFAIRE A Flad
A HEESlel FAAE FHES W oF 20%2
FAA7P W9 HallE Hlolu shAshr]e

e Eslth

Peze 2N AF A zpol 7k A|RE g
FHd W NS 543 7] Aol A peptides
°] % 82-111mg N/A(Chen %, 1987a;
Robinson¥} McQueen, 1994; Robinson -, 1998)
2 ¥ 194 delhd Al 39 48k U] peptides
o] F(57.7—-90.0mg N/I) Bt} ke =H7S
Btk 2y, Hsd 71E Ao Wi
W peptides =747k peptideset FAAS] E315ke]
S gRerst o, 31 19] Al 39 43k U] peptides
9} FAAS] g = 82.1—-106.8mg NIZ 7]&¢]
ATAAet FAGE Ao AlmEnh 2 5L
91-8-% peptides fraction #t-> Z+7he] Aol A
ME e AAeET AR e AR TF 3
FollA EEFd Adoe B8kl 1 Gl
2ol JS W U2 F fractions(FAA 2 soluble
protein) =t WA A 7P w2 gk B
=3

A 39 A3} W soluble protein TE=& 1
Ho 17} 53] Aded, & 104 Be et
AA Feb FAFGE A7 gl ¥HA(Choi
oy 2002a, 2003), S74%ke] Asre] FeuE A
L2 w3k A3KChoi &, 2002b, 2002¢)% U
Aok ol#d Ak =9 soluble protein
fraction Wo] A2 o}A AHZ3A ¥ A]A|
FokoL}, B 7Y 52 Jhed Aow W
Aok A, Aol A AREE AF= W soluble N
o9 Z FES A= grass silagee] S
soluble true protein®] Wi-o.= Alg T oA
< URkAo® AMEE= grass silagee] W&
soluble true protein “E&=7F WHES] U] B

n2e

soluble protein =9} #HHo] S F Urhe=
71&Ee] Aol UX|gTH(Nsereke 5, 1998).

EA4, W9 UellA Ats -2 soluble protein
of wh=A EHEAA Al 3¢ st W A
2% peptides & A7} AFE U insoluble protein
oM AFHeR EHI wWrom AlRE
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Table 1. Fractionation of eSNAN in omasal digesta of dairy cows fed grass based diets

Diet” eSNAN fractions, mg N/I
Reference Basal Treatment FAA Peptides Soluble protein
Choi et al., 2002a
GS None 122 68.8 135
” barley 14.0 79.6 25.9
” RSM 16.9 106.3 16.3
” barley+RSM 20.3 108.7 26.3
Choi et al., 2002b
GS + barley None 21.4 50.9 0.7
” SMP 45.2 63.7 15
” WDS 35.7 60.1 1.0
” Untreated RSM 424 59.9 13
” Treated RSM 43.2 53.9 14
Choi et al., 2002c
GS + barley None 135 56.0 0.2
” FM 16.9 81.0 0.9
” SBM 16.8 78.4 0.3
” MGM 18.9 72.8 0.3
Choi et al., 2003
- PGLB 223 68.5 24.3
- PGHB 26.1 62.2 223
- SGLB 21.3 54.9 245
- SGHB 19.3 53.6 213

2 GS =grass silage; RSM = rapeseed meal; SMP = skimmed milk powder; WDS = wet distiller's solubles; FM
=fishmeal; SBM =soybean meal; MGM = maize gluten meal; PGLB = primary growth GS and low level of
barley; PGHB = primary growth GS and high level of barley; SGLB = secondary growth GS silage and low
level of barley; SGHB = secondary growth GS and high level of barley.

o} o] gt F52 Al 39] A8k U peptideset
FAAS] &zl Zk3} nylon bag techniques ©]-&3)
A%l AF=9] ‘a-fraction” A FH Fke] 3] WA
2o A oFe] H¥o] 2 Axe} UXA|grh
(Choi, 2002).
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