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' Cornell Net Carbohydrate and Protein System
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Table 1-Chemical composition of tannin extracted from pistachio hull
bt oS5 sale 5o dem o
Chemical Saa
composition (% of DM)
Dry matter <z suls 85.00
Crude ala 55 5 15.27
protein
Ash sl 22.35
Organic J7 sule 77.65
matter
Total phenol K s 11.14
Total tannin < ;3G 7.130
(b oulo p S gliS 538 S o ) Lagon RIS (absasad QS 55 51 (55918 Slide £ glaca 51 - ¥ Jgua
Table 2- Effect of various processing levels on chemical composition of SBM! (g/kg DM)
2lalass aals 5% 10% 15% 20% 30% SEM P-value
Treatment? control
i sube 92.18* 91.74® 91.33* 90.84® 90.32° 89.95° 0.33 0.01
Dry matter
ST sabe 93.89% 94.53* 93.48° 93.28° 92.33¢ 90.24 0.253 <0.001
Organic matter
Sl 6.110% 5460 6.520° 6.710° 6.660° 9.750* 0.253 <0.001
Ash
NERe Y 53.43 53.01 5227 5246 5273 5291 086 0.94
Crude protein
sloles sl g0 11.35*  9.38° 9.89%° 10.87% 9.76% 950 0.42 0.04
Neutral detergent fiber
Holew o G sl o) sun 8.350° 8.660° 8.340% 9.060° 8.340° 7.540° 0.24 0.02
b

Acid detergent fiber

MM#}‘&QG‘#&J‘&BGJLA&)L&S?;V’JY’ t\Ot\' :Qm CJLwL?éJAiGJJT‘)SGLiH‘LJL?;S\
lﬂ\}udl@l\s&h. QJLA‘&;\"JJ
.-\J:JLJL’.AP< '/‘O GJLoTcJa.ua‘)J‘)‘J&MJM‘J\PJBMJ&@%JJQAJJ@M@EJJJ&

1SBM, soybean meal;? SBM treated with pistachio extract concentrate (PEC) at the levels of 0 (control), 5, 10, 15, 20
and 30 gr PEC /100 gr DM of SBM; Means within the same column with different superscript letters differ significantly
(P<0.05).
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Table 3- Effect of various processing levels on chemical composition of CM* (g/kg DM)

21a slas aaly 5% 15% 20% 30% SE P-

Treatment? contro M value
I

A suls 92.23¢2 91.65" 90.74°¢ 90.50¢ 90.17¢ 89.67f 0.18 0.02

Dry matter

S sabe 93.08 92567 9279  92.92° 9125 9154 0235  <0.01

Organic matter

goSl 6.910°  7.430°
Ash

Crude protein

‘;\}L.Ll b)‘JfJ 2813a 2727b
Neutral detergent fiber

b 0o sl o) p0 21.96°  21.16%
b

Acid detergent fiber

7.210° 7.080° 8.750*  8.460*  0.235 <0.01

36.77 36.56 37.45 0.673 0.24

26.78° 26.72¢ 26.25¢  25.52¢ 0.145 <0.001

21.11® 21.44®%  20.59° 18.50°  0.286 <0.001
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1CM, canola meal;” CM treated with pistachio extract concentrate (PEC) at the levels of 0 (control), 5, 10, 15, 20 and 30

gr PEC /100 gr DM of CM.

Means within the same column with different superscript letters differ significantly (P<0.05).
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Table 4- Fractionation of different crude protein content of SBM* based on CNCPS (percentages of total CP)

T ol 5% 10% 15% 20% 30%
Treatment? control
b A 250040.64 45009%026 46004027 4700401 3.100°%0.17 3.100°%0.17
Jslas B, 1280074 12.40%+0.55 9.800®+0.51 10.80+110 12.20%+0.8 9.300°0.53
frg'clilbc:ﬁ A+B,  1530%+12  16.9040.9 14.40°+005 1550®+1.16 15.20%+0.7 12.40°+0.04
slagias  Bp  8130°+11  80.80°:06 83200:05 8L90P+l1 8L70P:0.7  84.70%+0.4
Jssb B, 16004006 0.500°+0.02 0.20040.02 0.500°+0.06 0.300°+0.04 0.200°0.03
'?f’aocltti‘gr']e C 1.900°40.0 1.900°+0.14 2.3000+0.12 2.200%+0.34  2.900+0.3 2.900%0.01
Bo+By+C 84.803"11.% 83.20°40.50 85.70%+05 84.50%+1.16 84.70°+0.68 87.70%0.37
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1SBM, soybean meal; 2SBM treated with pistachio extract concentrate (PEC) at the levels of 0 (control), 5, 10, 15, 20

and 30 gr PEC /100 gr DM of SBM.

Means within the same column with different superscript letters differ significantly (P<0.05).

Sl 5 amna 0 GalS Jals i 5 solii
Co= Ol 58l dal 5o g Sl o ala (g 5y s
ladla S o 530800 & acnd e L5 (55 500
Ol (YN ,180a 5 50 930) o saaline i S
S (555158 59 BB SV sl 45 sy Sl 4
08 OB slagias 4uhas GLalS 5 Wl e bges
Sloais ol s 5o some O g Ollidl 5 s
€S wiuls Gl allbs i ol LIS S0 suiS
“o Sl o (Shiisel 35500 (alS sels lagsls

el o e g 0523 s Bl Sge pb o) S s

T oud Bl i ol csla ol 31 suliiel cga
O 5 oS sl sad alas) aline @l8EaT (a5 95 b
835, o LS Sl (gosme Gfs o Olald) o oS S
b3 4 838aT 5o JUie Gl sae a0 g sulan
O Sl sl b pdy alaal (Y4 ¥) Ol 5 5as 5L
S 0 00558 Lgw wiile &Y 5 8 uia 5 sladsly
09 S sabe 5 agon sl wiaS GRalS (T 4
5 oaliical 550 (gl dalline s 05 (S5 ol ge ol
e Olie € Lo s € (glopm s oS1s5e 35
bl 5y onlle I8 ass soaa 5o (Ala (8555 o



WWAY Lo /Y ojless YA uls / sold pole cla yigy & i

v g Sl laad wdlj¥es  BA

s (2 Jsan) 15K (sl suel sy s ol 5
15 (B1¢A psane) Jolae (i 3% © (554058
050 eI A G ol L el sl b anlie o
Eel La g5l 3 S Lol s S5 5153 (555158 psbas
olas o s Brgian (a8l 5 Be s hals
adiel el By (ias Lagg, 053 aea 5o ot aals
03 (sl e e s by (i Gl ol suls JSS 15 S
s 00S I8 el 51 T 51 pdas g a5 sl
Can e sl GhleS o 55 Gl slaciacs
olasi b dewlio 5uBs (ias (guae (il 38 ey Lo las
e 700 5 Ve pskae b0 LIS Gl (A el SRS
Ol 380 B 7Y 5 0 sk 5o so5T8 5w Ll
gobs Ol L Gataan ol oLid B s 5u
Ol 1o i Ll 51 4S) € aas Slute (55518
OoLSan 5 it cal) 28l (IS (cead soliiea) Jil5 2

(Vaay

2S00 32883 5 (YN lSan 5 go53e) 9Ll S50
O84S asu S saal e (Y040) olLKaa o Lull S
OB Goedy w525 halS Eiely b gow dlaiS 4 (50
(Y1) Oledsn 9 oum e wd S 5o Sk gal
Lom halS ael [l i 5 S s S GBI8
Ol o9 i pe el 5o b g S G5 5 sy
e eala b 1y S0 S 31 s ATl (55 s
U Sma sule p s 5 LS S a, €5 5Fe X A0
sualiie 5 005S bglie b sen allaiS b susd gl ,a%0l
Sels 5 i G L L g i€ (555158 S s S
AL T i, 0 8 a5 gaem e £/0-0) nals
54N SACCO (g, 4 O390A Vit puda bl
OR8N 1 Sa S sag) o9 G gy peda bl fines

alg

(pld (i g 3o ju ia 53) CNCPS uleal ju 131S allass ald (il g g3 Al (sl yads (suis aali - 0 Jgua
Table 5- Fractionation of different crude protein content of CM* based on CNCPS (percentages of total CP)
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1-CM, canola meal; * CM treated with pistachio extract concentrate (PEC) at the levels of 0 (control), 5, 10, 15, 20 and

30 gr PEC /100 gr DM of SBM.
Means within the same column with different superscript letters differ significantly (P<0.05).
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Introduction: Treatment of a dietary protein such as soybean meal (SBM) to decrease its solubility
and thus, its hydrolysis to ammonia in rumen fluid should increase the amount of the dietary protein
that bypasses ruminal degradation without sacrificing nitrogen required for ruminal microbial
growth (Nishimuta et al. 1974). Protection of dietary protein from ruminal microbial degradation
increases the supply of amino acids to the small intestine (Stern, 1981). Thus, the efficiency of
protein utilization by the animal should be improved (Driedger and Hatfield 1972). Using suitable
and practical processing methods for improving the nutritive value of feedstuff in ruminant nutrition
have an important role in reducing production costs and improving production performance of
ruminant animals. The aim of this study was to investigate the effects of various levels of tannin
extracted from pistachio hulls on crude protein (CP) fractionation of soybean meal (SBM) and
canola meal (CM) based on the Cornell Net Carbohydrate and Protein System (CNCPS).

Material and methods: Sun dried pistachio hulls were ground through a 0.5 mm screen and soaked
in water at a ratio of 1:10 (w/v) for 24 h. Then the pistachio extract was filtered and boiled to
achieve pistachio extract concentrate (PEC) containing 11% total phenol and 7.13% total tannin on
a dry matter (DM) basis. The rates of PEC treatment were determined based on the previous in vitro
findings of Dentinho et al. (2007), who found that treatment of SBM with crude extract from Cistus
ladanifer L. caused a decrease in rumen degradation of SBM protein, even at relatively low
phenolic doses (12.5, 25 and 50 g total phenol per kg SBM). A total amount of 1 kg dried SBM and
CM were ground through a 1 mm screen for each treatment. Both soybean meal and canola meal
were treated with 0, 5, 10, 15, 20 and 30 % of PEC tannin. Finally, treated SBM and CM were air-
dried for 12 h to reach DM content of about 90% in whole product. The protein fractions of treated
SBM and CM were determined according to CNCPS system. Analysis of phenolic compounds was
conducted in three replicates as described by Makkar (2000). Total phenol was determined by
Folin-Ciocalteu’s reagents, and the concentration was measured as tannic acid equivalent using
tannic acid (Merck, Germany) as standard. Total tannins were measured as described by Makkar
(2000). A completely randomized design with 6 treatments and 3 replicates was used for the study.
The data were analyzed with general linear model procedure of SAS. Significance in the data was
established when P<0.05.

Results and discussion: Effects of SBM and CM treated with various amounts of PEC on
chemical composition indicated that, adding PEC decreased DM, organic matter, neutral detergent
fiber (NDF) and acid detergent fiber (ADF) content, but did not affect concentrations of CP for both
SBM and CM proteins relative to its control groups. Vahdani et al. (2016) reported decreased NDF
content of CM protein treated with tannin extracts from tea and pistachio. On the basis of the
results, the lowest amount of soluble fraction (Sum of A and B;1) was observed for CM at the level
of 5% PEC tannin. There was no significant difference among treatments relative to control group
in B2 fraction. Inclusion of PEC increased Bz fraction compared to control and 20% level has
showed the highest B3 fraction. There was a reduction in C fraction by increasing level of PEC. The
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lowest soluble fraction of CP followed by the highest escaped protein (B2+B3) elicited to
recommend 5% level as the best treatment for CM, in lab scale.

For SBM, the level of 30% PEC tannin increased bypass fractions of protein compared to other
levels (P<0/05). This treatment changed the soluble (A and Bi) (12.37%) and insoluble fractions
(B2, Bz and C) (87.62 %) in SBM compared to the control and other levels of PEC supplementation.
The results suggest that PEC supplementation decreases ruminal degradation of SBM, but increased
rumen degradability of CM protein. There are some methods to decrease protein degradation in
rumen such as using tannins. Tannins have been shown to decrease ruminal degradation of crude
protein and increase the amount of CP that reaches the abomasum and small intestine (Alipour and
Rouzbehan 2010). When using SBM treated with 10 to 250 g of quebracho tannins per kg, Frutos et
al. (2000) also observed a decrease in in vitro intestinal digestibility of protein at the greatest
treatment rate. Further research will be needed to determine if tannin treatment of dietary protein
improves its digestibility. It has been demonstrated that feeding SBM-treated PEC increases
average daily gain and feed efficiency in Holstein bulls (Jolazadeh et al. 2015).

Conclusion: Overall, it seems that the tannin extracted from pistachio hull have different effect on
CP degradability of SBM and CM. However, further research is necessary to investigate in vivo
effects of these treatments.
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