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Table 1. Comparison of total phenol and condensed tannin contents of plants and plant extract powder (gr/kg DM)

Total Phenol SEM Sig Condensed Tannin
Plant Extract Powder o Plant Extract Powder SEM Sig
Pomegranate hull 342.9% 85.1° 7.42 foad 15.7 14.7 0.32 NS
Pistachio hull 180.2° 143.4° 1.05 ok 1.7° 222 0.05 *
Tea green leaves 249.6 120.2° 3.74 *k 14.5° 23.1° 0.15 xk

el Hlo goe BB 592 g samolis w2 ,0 sl By >
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Means within the same row with differing superscripts are significantly different.
*p<0.05; **p<0.01; S.E.M: standard error of mean; Sig: significance level.
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Table 2. The effect of different level of tannins on chemical composition of treated and
untreated soybean meal and canola meal (%DM)

CP NDF ADF
Treatment
Soybean meal
Control 50.27° 9.47° 5.62°
Pomegranate-Pistachiol0% 46.33" 9.85° 6.70°
Pomegranate-Pistachio15% 44.93° 9.64° 4.69°
SEM 0.091 0.007 0.03
Sig *kk *kk *k*k
Canola meal
Control 33.29% 28.90° 16.55°
Pomegranate-Pistachio5% 32.57° 28.42° 15.6°
Pomegranate-Pistachio10% 31.69° 26.14° 15.11°
SEM 0.027 0.049 0.024
Slg KKk KKk *kk
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Means within the same column and each meal with differing superscripts are significantly different. p<0.05; ***p<0.001; S.E.M: standard error of

mean; Sig: significance level. ;t : 10% based on gr DM of meals.
CP: Crude protein; NDF: Neutral Detergent Fiber; ADF: Acid Detergent Fiber.
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Table 3. The effect of different types of tannins on chemical composition of treated and untreated soybean meal and
canola meal (%DM)

CP NDF ADF
Treatment
Soybean meal
Control 50.27% 9.47° 5.62°
Pomegranate-Pistachio10%3 46.33 9.85° 6.70°
Tea-Pistachio10% 46.52° 9.40° 5.92"°
SEM 0.04 0.05 0.03
Slg KKk *k*k *kk
Canola meal
Control 33.29* 28.90° 16.55°
Pomegranate 10% 30.76° 26.26" 14.87°
Pomegranate-Pistachio 10% 31.69° 26.14° 15.11°
SEM 0.073 0.008 0.019
Slg KKk *k%k *kk
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Means within the same column and each meal with differing superscripts are significantly different. p<0.05; ***p<0.001; S.E.M: standard error of

mean; Sig: significance level. { : 10% based on gr DM of meals.

CP: Crude protein; NDF: Neutral Detergent Fiber; ADF: Acid Detergent Fiber.
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Figure 2. Proportion of the A and B1 fractions expressed as percentages of total soluble CP in treated and untreated
meals based on the CNCPS. Pis: Pistachio; Pom; Pomegranate. CGM: Corn gluten meal; FM: Fish meal.
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Table 4. The effect of different level of tannins on protein fractioning of treated and untreated meals based on the

CNCPS (% of CP)
Soluble Insoluble
Treatment A Bl B2 B3 Total B Nitrogen  Nitrogen
Soybean meal
Control 11.79° 16.85P 68.40° 217° 87.42° 0.79° 28.64° 71.36°
Pomegranate-Pistachiol0% 3.07° 9.48° 86.20° 0.39° 96.07° 0.86" 12.55° 87.44°
Pomegranate-Pistachio15% 2.7 23.17° 70.17° 2.95° 96.89° 0.37° 26.51° 73.49°
SEM 0.172 0.238 0.326 0.044 0.175 0.009 0.291 0.291
Slg *kk *kk *kk *kk *kk *kk *kk *kk
Canola meal
Control 5.79° 14.78° 65.43° 10.70° 90.91° 3.30° 20.57° 79.43°
Pomegranate-Pistachio5% 1.19° 5.48° 82.28° 8.18° 95.94° 2.86° 6.66° 93.33°
Pomegranate-Pistachio10% 1.85° 17.542 77.65° 2.17° 97.36° 0.79° 19.39° 80.61°
SEM 0.083 0.021 0.289 0.145 0.113 0.044 0.258 0.258
Slg *kk *kk *kk *kk *kk *kk *kk *kk
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Means within the same column and each meal with differing superscripts are significantly different. *p<0.05; ***p<0.001; S.E.M: standard error of

mean; Sig: significance level. j : 10% based on gr DM of meals.
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Table 5. The effect of different types of tannins on protein fractioning of treated and untreated meals based on the

CNCPS (% of CP)
A B1 B2 B3 Total B C Soluble Nitrogen  Insoluble Nitrogen
Treatment
Soybean meal
Control 11.79° 16.85° 68.40° 217°  87.42° 0.79° 28.64° 71.36°
Pomegranate-Pistachiol0%3}  3.07° 948  86.20° 039"  96.07° 0.86" 12.55" 87.45°
Tea-Pistachio10% 389" 22.94* 70.21° 241*° 9556°  0.55° 26.83° 73.17°
SEM 0.161 0224 0326 0.037 0162 0.2 0.293 0.293
Slg *kk *kk *kk *kk *kk *kk *kk *kk
Canola meal
Control 579° 14.78° 6543 10.70° 90.91° 3.30° 20.57° 79.43°
Pomegranate 10% 1.35°  1650° 70.13° 9.01° 9564°  3.00° 17.85° 82.15°
Pomegranate-Pistachio 10% 1.85° 1754 77.65° 217° 97.368° 0.79° 19.39° 80.61°
SEM 0.081 0.045 0205 0149 0.111 0.045 0.040 0.046
Slg *kk *kk *kk *kk *kk *kk *kk k=
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Means within the same column and each meal with differing superscripts are significantly different. *p<0.05; ***p<0.001; S.E.M: standard error of
mean; Sig: significance level. I : 10% based on gr DM of meals.
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Figure 3. Proportion of the B2, B3 and C fractions expressed as percentages of total insoluble CP in treated and
untreated meals based on the CNCPS. Pis: Pistachio; Pom; Pomegranate. CGM: Corn gluten meal; FM: Fish meal.
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Table 6. Correlation coefficient (r) of relationship of chemical composition with protein fractioning of fish meal, corn
gluten meal, treated and untreated soybean meal and canola meal base on CNCPS

Protein Fractioning

A Bl B2 B3 C Total B Soluble Nitrogen Insoluble Nitrogen
Crude Protein 0717 0.31 -0.29 033 -0.49” 0.073 0617 -0.16
Neutral Detergent Fiber 024 038" 0034 031 0807 0.19 -0.417 0.47"
Acid Detergent Fiber 055" 039" 049" -026 0.697 0.30 -0.59™" 057"

o sime WS 355 M8 .l p<e /e N (g kel s [0 (5 ,l0 sxe P<s/+V o ko] mhaw j0 (g ylo e st P<+/+0 (5 Lol mhaw j0 o gixe

ey ﬂ,..mbvbls PRt J:b)..c Uisu iC AaSs 59 du).z?J:b Ey'i]Lg 6L°uf*’.‘é B3 9 B2 ¢ Bl «yui5g ngu oS A >elely)
*P<0.05; **P<0.01; ***p<0.001; NS: non-significant; A: Soluble Protein Fraction; B1, B2 and B3: Potentially Ruminal Degradable Fractions; C:
Undegradable and indigestible protein fraction (unavailable).



Y£4 bty allrass i 5l eslial 35U ) o Sen 5 Slasg

Min et ) oo o1 & g0t g oo lox Lo il o ;)
slbeas 5 50 Lo,y 4 (al., 2003; Reed, 1995
039) )0 d5zge STy 5 eyl wile 1ty
gl man g, 0 P olnl o 5 Jeate
Min et al., 2003; Waghorn et al., 1994; Aerts et )
3 Goms e oxdly i 550, Jlexsl (al., 1999
ol Yb slhcdale o a5 Wiz, 0l 0emg Al
,o [ (Aerts et al., 1999) was oo F, oS
fslie LalbeS (555158 slp b 5l oolitul plKin
Sype blixllh wl (Sosr 5 Soas sleots,
L oad)S plnil (509,50 Gl 45 Wz 35
Tokaw 45 Whosls olas g,bs slagsb 5l eolil
SISy g5 on Ly WS 5,91,8 5 o6 5L
oRlBl g aeSh s gy sl LS
NS eaiS loas Glagls )3 (5y9ee tisn
Martinez et al., 2005; Mezzomo et al., ) ab

.(2011; Gonzalez et al., 2002;

& 325 s
CNCPS 59, ;o sanliewsdy mls 4 axg L
sole 5N woye Ve maw o anwg- Ul b ST
o3 B e 0 5 g AlosS (g, (oS St
Sr3ee A B e g oo LIS Als” 1
4 Cons oyl opl gl 03y, o wan )
Sd oiolf AlsS 5 ale o9 aile olacSTes
O g wlandls | de gyme A
Cole s sl 438l il o 6y oy S
L oaisis ygl 3 slaallsS a5 oy oo a5 4 455 0
a3 B (el (sl algiige ol (slaceS 3
Ol b Ll ool olawl BaisS lemeis & e o

509y sy, 5l eolaiwl a5 cuils axgr 4SS

sy 50 55 4 (55950 S () b sl

REFERENCES

B2 Lise anls oS 5 lags,gl3 den o
b (i ol ool LSt 1, g plie]
SOl 3l 5w g ol 4528 4 50 Jawgio Copus
oBiws jiml lacwnd a4 5 055 )15 aneSs
ST b 4 oad fate (agn else )y (Bl
5 Sk (2iSTy 5l odelcansa oS olyen 4
et 4 C (23u 92 (oS 4 eadate (g
oledbl &L, (Sniffen et al 1992) aul e
b 56 g Sl Glnod oy s
St G9y sn o edliiuldyge lalS
9 )l 3929 IS g Ligw (slaallonS (atigy calises
gl jhosliinl b (5 9p b (5 09y0 lage)
i o LSS 1) Sl sz ;00 Blas S 4eS
aS wes o plas ¥ Jeas jo cadall) mls
Wy oo C g A Glaidn e o (g Oliee
Syge sdlbuS (Sgn Gl 5 aBL IS
S eBien sty S p 6t Gl
L oslasl 6o wad oo odnlin a5 4555 len
Sl bl90 pm g 9yl Cude  Ser C o
4 5 Joloal g Jsloe 039505 9 ok (cod Goo
)10 292y Cue g (hie (Shasod o 5
S WS lee (1994) Erasmus et al.
53] 155 g 4SS S| (5908 eSg 5 S5l
s 3l o Ty dl diedg (238 (B (s
OSan 009y &3 ol 095 9 4S5l utigyn €55 02!
oeBsn —oib glalasl puile Bl Lo 4 el
Makkar, 2003; Min et al., ) ¢l oo colawl
R oSS o9 9 (2003; Barry & McNabb, 1999
ol 4 a2 bogd s ()15 olRiws 5l 09
Oloreds bl b sas fate oy a5 cdhas
3y Wgbios A s Bl 5 5 e gy
O sl Lazs 50 willgi oo Lol 505 S

1. Aerts, R. J., Barry, T. N. & McNabb, W.C. (1999). Polyphenols and agriculture: beneficial effects of
proanthocyanidins in forages. Agriculture, Ecosystems & Environment, 75, 1-12.

2. Alipour, D. & Rouzbehan, Y. (2010). Effects of several levels of extracted tannin from grape pomace
on intestinal digestibility of soybean meal. Livestock Science, 128, 87-91.

3. Alzueta, C., Caballero, R., Rebole, A., Trevino, J. & Gil, A. (2001). Crude protein fractions in common
vetch (Vicia sativa L.) fresh forage during pod filling. Journal of Animal Science, 79, 2449-2455.


https://www.animalsciencepublications.org/publications/jas/content/by/year

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

VTR0 liasli oY 5L FV 8,58 el ol psle Y-

AOAC. (2000). In: Horwotz, W. (Ed.), Official Methods of Analysis of the AOAC International,
17th Edition, Vols.1 and 2. AOAC International, Gaitherburg, MD, USA.

Barry, T. N. & McNabb, W. C. (1999). The implications of condensed tannins on the nutritive value
of temperate forages fed to ruminants. British Journal of Nutrition, 81, 263-272.

Erasmus, L. J., Botha, P. M., Cruywagen, C. W. & Meissner, H. H. (1994). Amino Acid Profile and
Intestinal Digestibility in Dairy Cows of Rumen-Undegradable Protein from Various Feedstuffs.
Journal of dairy science, 77, 541-551.

Faldet, M. & Satter, L. (1991). Feeding heat-treated full fat soybeans to cows in early lactation.
Journal of Dairy Science, 74, 3047-3054.

Frazier, R.A., Deaville, E.R., Green, R. J., Stringano, E., Willoughby, 1., Plant, J. & Mueller-Harvey,
I. (2010). Interactions of tea tannins and condensed tannins with proteins. Journal of Pharmaceutical
and Biomedical Analysis, 51, 490-495.

Frutos, P., Hervés, G., Giraldez, F. J., Fernandez Gutiérrez, M. & Mantecon, A. R. (2000). Digestive
utilization of quebracho-treated soya bean meals in sheep. Journal of Agricultural Science, 134, 101-108.
Gonzélez, S., Pabén, M.L. & Carulla, J. (2002). Effects of tannins on in vitro ammonia release and dry
matter degradation of soybean meal. Archivos latinoamericanos de produccion animal, 10(2), 97-101.
Khorasani, G. R., Robinson, P. H. & Kennelly, J. J. (1993). Effects of canola meal treated with acetic
acid on ruminal degradation and intestinal digestibility in lactating dairy cows. Journal of Dairy
Science, 76, 1607-1616.

Li, Y.G., Tanner, GJ. & Larkin, P.J. (1996). The DMACA-HCI protocol and the threshold
proanthocyanidin content for bloat safety in forage legumes. Journal of the Science of Food and
Agriculture, 70, 89-101.

Licitra, G., Hernandez, T. M. & Van Soest, P. J. (1996). Standardization of procedures for nitrogen
fractionation of ruminant feeds. Animal Feed Science and Technology, 57, 347-358.

Makkar, H.P.S. (2000). Quantification of tannins in tree foliage: A laboratory manual for the
FAO/IAEA Co-ordinated research project on éUse of nuclear and related techniques to
develop simple tannin assays for predicting and improving the safety and efficiency of
feeding ruminants on tanniniferous tree foliage'. Vienna, Austria: IAEA.

Makkar, H.P.S. (2003). Effects and fate of tannins in ruminant animals, adaptation to Tannins, and
strategies to overcome detrimental effects of feeding tannin-rich feeds. (reveiw). Small Ruminant
Research, 49, 241-256.

Makkar, H.P.S., Dawra, R.K. & Singh, B. (1988). Changes in tannincontent. polymerization and
protein- precipitation capacity in oak (Qurercus rncana) leaves with maturity. Journal of the Science
of Food and Agriculture, 44, 301-307.

Martinez, T.F., Moyano, F.J., Diaz, M., Barroso, F.G. & Alarcon, F.J. (2005). Use of tannic acid to
protect barley meal against ruminal degradation. Journal of the Science of Food and Agriculture, 85,
1371-1378.

Mezzomo, R., Paulino, P., Detmann, E., Valadares Filho, S., Paulino, M., Monnerat, J., Duarte, M.,
Silva, L. & Moura, L. (2011). Influence of condensed tannin on intake, digestibility, and efficiency
of protein utilization in beef steers fed high concentrate diet. Livestock Science, 141, 1-11.

Min, B.R., Barry, T.N., Attwood, G.T. & McNabb, W.C. (2003). The effect of condensed tannins on
the nutrition and health of ruminants fed fresh temperate forages: a review. Animal Feed Science and
Technology, 106, 3-19.

Moshtaghi Nia, S.A. & Ingalls, J.R. (1995). Influence of moist heat treatment on ruminal and
intestinal disappearance of amino acids from canola meal. Journal of Dairy Science, 78, 1552-1560.
Reddy, P., Morrill, J. & Nagaraja, T. (1994). Release of free fatty acids from raw of processed
soybeans and subsequent effects on fiber digestibilities. Journal of Dairy Science, 77, 3410-3416.
Reed, J.D. (1995). Nutritional toxicology of tannins and related polyphenols in forage legumes.
Journal of Animal Science, 1516-1528.

SAS. (2002). Version9.1 SAS/STAT user’s guide. Statistical Analysis Systems Institute, Cary, NC, USA.
Sniffen, C.J., O'Connor, J.D., Van Soest, P.J., Fox, D.G. & Russell, J.B. (1992). A Net Carbohydrate
and Protein System for Evaluating Cattle Diets: Il. Carbohydrate and Protein Availability. Journal of
Animal Science, 70, 3562-3577.

Van Soest, P.J., Robinson, J.B. & Lewis, B.A. (1991). Methods for dietary fibre, neutral detergent fiber
and non-starch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74, 3583-3597.
Waghorn, G.C. (2008). Beneficial and detrimental effects of dietary condensed tannins for sustainable
sheep and goat production-progress and challenges. Animal Feed Science and Technology, 147, 116-139.
Waghorn, G.C., Shelton, I.D., McNabb, W.C. & McCutcheon, S.N. (1994). Effects of condensed
tannin in Lotus pedunculatus on nutritive value for sheep. 2. Nitrogenous aspects. The Journal of
Agricultural Science (Cambridge), 123, 109-119.



Iranian Journal of Animal Science, Vol. 47, No. 2, Summer 2016

Effects of semi-pure tannin usage, on crude protein fractions of soy
bean meal and canola meal by CNCPS

Narges Vahdani', Mehdi Dehghan Banadaky?’, Kamran Rezayazdi?
and Farahnaz Khalighi-Sigaroodi
1, 2. Ph.D. Graduated and Associate Professor, Department of Animal Science, Agricultural Faculty, University
College of Agriculture & Natural Resources, University of Tehran, Karaj, Iran
3. Associate Professor, Medicinal Plants Research Center, Institute of Medicinal Plants, ACECR, Karaj, Iran
(Received: Jun. 1, 2015 - Accepted: Apr. 27, 2016)

ABSTRACT

In this research to investigate of the effect of tannin’s type and level on rumenal degradation of soybean
meal (SBM) and canola meal (CM), two experiments have be done. At first experiment supplements were
treated by semi-pure tannin of pomegranate-pistachio (PP), in different levels (0, 10 and 15 % of DM for
SBM and 0, 5 and 10% of DM for CM). In second experiment, these supplements were treated by (PP),
pomegranate-tea (PT) and sole pomegranate (P) at same levels (10% of DM). The effects of these
treatments on protein fractioning of treated and untreated SMB and CM was determined by, CNCPS
system, in comparison with fish meal (FM) and corn gluten meal (CGM), as a sources of bypass protein.
According to results, treated SBM by PP 10% (SBM-PP) and treated CM by PP5% could increase bypass
protein fraction in comparison with FM and CGM. So it can be concluded that these treatments, could be
used in reminant diet to provide by pass protein, but further research is necessary to investigate in vivo
effects of these treatments.

Keywords: Canola meal, protein, soybean meal, Tannins.

* Corresponding author E-mail: dehghanb@ut.ac.ir Tel: +98 912 2608031



