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Physical characteristics, chemical composition and protein fractions of Iran sugar
beet pulps compared with tabular values of Cornell net carbohydrate and protein
system
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ABSTRACT

The aim of this study was to evaluate the physical characteristics, chemical composition and protein fractions of
sugar beet pulp produced in Iran and comparing them with the tabular values of Cornell net Carbohydrate and Protein
System. A total of 39 samples of 13 different sugar factories were sampled from Iran-wide. Particle size distributions
of samples were determined using the Penn State Particle Separator. Results showed that collected samples of sugar
beet pulp had significantly (P < 0.01) greater CP (10.6 vs. 9.8) and EE (0.90 vs. .60) concentrations and lesser OM
(92.9 vs. 94.7) and NDF (40.6 vs. 44.6) contents compared to the tabular values. Furthermore, sugar beet pulp, based
on CP%, had greater soluble protein (39.2 vs. 26.5), A fraction (35.6 vs. 25.5), B, fraction (3.6 vs. 1.0) and lesser B,
fraction (11.7 vs. 20.4) and B, fraction (37.2 vs. 41.8) than the tabular values (P < 0.01). Accordingly, only 25 and
10% of collected samples had an equal value to the tabular values in terms of CP and NDF concentrations,
respectively. Therefore, it is highly recommended that beet pulp is analyzed before balancing rations by nutrition
consultants and/or dairy producers or average values resulted from this research are used at least in order to have
more balanced diets.
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Table 1. Physical characteristics of Iran sugar beet pulps *

Item Mean Standard Deviation Maximum Minimum

% DM retained on sieves

19 mm 0.0 0.0 0.0 0.0
8 mm 11.8 10.7 34.4 35
1.18 mm 83.9 9.2 934 64.6
Pan 4.3 2.0 6.8 0.94
pefsg 0.12 0.11 0.34 0.04
pefs11g 0.96 0.02 0.99 0.93
peNDFg, % 4.9 4.5 14.9 1.4
peNDF>1_1g, % 39.5 3.7 46.4 33.3
Xgm,2mm 40 0.68 55 35
SDgm,2 mm 1.6 - 1.8 1.4
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1. Particle length variables were measured using the Penn State Particle Separator (The Pennsylvania State University, University Park; Kononoff et
al., 2003).pef.g and pefs1 15 = physical effectiveness factor determined as the proportion of particles retained on 2 sieves (Lammers et al., 1996) and on
3 sieves (Kononoff et al., 2003), respectively; peNDFg and peNDF; 15 = physically effective NDF determined as NDF content of TMR multiplied by

pef.g and pefsy 18, respectively.

2. Geometric mean and geometric standard deviation for particle size, calculated according to the method of the American Society of Agricultural

Engineers (ASAE 1995; method S424.1).
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Table 2. Chemical composition of Iran sugar beet pulps and tabular values of Cornell net carbohydrate and protein
system (DM basis)*

Organic Matter Crude Protein NDF

Item IRI CNCPS P-Value IRI cnecps - Pvalie —g; CNCps  DValue

Mean 92.9 94.7 <0.0001 10.6 9.8 0.006 40.6 44.6 <0.001
Minimum 91.2 9.3 35.5
Maximum 94.8 11.4 44.5
SD 0.97 0.83 3.05
Q1 92.6 9.7 38.1
Q3 93.0 11.3 43.2
P90 94.1 11.4 44.0
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1. Q1: the first quartile means 25% of observations are lower than the Q1 value; Q3: the third quartile means 75% of observations are lower than the
Q3 value; P90: the 90th percentile means 90 % of observations are lower than the P90 value.
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Continued table 2. Chemical composition of Iran sugar beet pulps and tabular values of Cornell net carbohydrate and
protein system (DM basis)*

ADF EE Ash

Item RI NRC P-Value RI CNCPS P-Value RI CNCPS P-Value

Mean 22.6 23.1 0.442 0.90 0.60 0.005 7.1 5.3 <0.001
Minimum 20.2 0.50 5.2
Maximum 259 1.68 8.8

SD 2.16 0.31 0.97

Q1 20.6 0.71 7.0

Q3 23.9 1.13 7.4

P90 25.7 1.15 8.2
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1. Q1: the first quartile means 25% of observations are lower than the Q1 value; Q3: the third quartile means 75% of observations are lower than the
Q3 value; P90: the 90th percentile means 90 % of observations are lower than the P90 value.
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Table 3. CP fractions of Iran sugar beet pulps and tabular values of Cornell net carbohydrate and protein system (% of CP)"

Soluble Protein A (% of CP) A (% of SP)

Item IR ___CNcps | -value IRI CNcps  -Value RI CNCPS  P-Value

Mean 392 265 0001 356 755 <0001 909 96.2 20.001
Minimum 30.0 26.7 85.6
Maximum  52.8 454 972
sD 731 6.53 404
o1 338 311 875
03 122 410 923
PO0 492 452 96.6
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1. Q1: the first quartile means 25% of observations are lower than the Q1 value; Q3: the third quartile means 75% of observations are lower than the
Q3 value; P90: the 90th percentile means 90 % of observations are lower than the P90 value.
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Continued table 3. CP fractions of Iran sugar beet pulps and tabular values of Cornell net carbohydrate and protein
system (% of CP)!

B, (% of CP) B, (% of SP) B, (% of CP)

Item IRI CNeps  P-Vvalue — gy CNCps  PValee —; CNCPS  P-Value

Mean 36 1.0 0001 91 38 <0001 1.7 204 <0.001
Minimum 1.2 2.8 5.3
Maximum 7.6 14.4 21.5
SD 1.83 4.04 4.93
o1 23 77 76
33 43 125 13.2
P90 5.2 140 195
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1. Q1: the first quartile means 25% of observations are lower than the Q1 value; Q3: the third quartile means 75% of observations are lower than the
Q3 value; P90: the 90th percentile means 90 % of observations are lower than the P90 value.
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Continued table 3. CP fractions of Iran sugar beet pulps and tabular values of Cornell net carbohydrate and protein

system (% of CP)!

tem B (% of CP) C (% of CP) NDIP (% of CP)

Rl CNeps — PrValue — g CNCps — Prvalue —gy CNCPS — P-Value
Mean 372 418 0.004 11.9 1.2 0617 291 53.0 0.087
Minimum 27.9 4.6 39.6
Maximum 44.0 22.3 62.0
SD 457 481 751
o1 35.3 8.6 43.9
33 39.9 13.4 52.9
P90 42.4 189 614
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1. Q1: the first quartile means 25% of observations are lower than the Q1 value; Q3: the third quartile means 75% of observations are lower than the
Q3 value; P90: the 90th percentile means 90 % of observations are lower than the P90 value.
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