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ABSTRACT

The chemical and amino acid composition and encrgy value of grain of the nuked oat cultivars
Akt and STH 296 were determined. Lysine was the amino acid limiting the nutritional valuc of
protein {CS} in both cultivars. EAAT and the total amino acid content in protein were higher in cv.
Akt than in STH 296, The concentration of metabolizable ¢nergy {for pigs) was high and equaled
174 and 17.8 Mlkg DM in STH 296 and Akt, respectively.
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INTRODUCTION

Thanks to its high energy and protein concentration, naked oat can be used in
diets for growing and fattening animals (Brand et al., 1996; Barneveld et al., [998).
[t may even be possible that replacing imported maize with domestically grown
naked oat is more economical.

The objective of this study was to determine the nutritive value of two cultivars
of naked oat on the basis of their nutrient content and amino acid composition,

MATERIAL AND METHODS
Grain from two cultivars of naked oat, Akt and STH 2946, obtained from the

Experimental Station of Plant Breeding and Acclimatization [nstitute Strzelce from
the 1998 harvest was studied The chemical composition of the grain was deter-
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mined using conventional methods (Skulmowski, 1974). The sugar content in the
gram was determined according to Polish Standard PN-94-R-64784, starch, ac-
cording to PN-24-R-64785. The amino acid compasition of protein, with the ex-
ception of methionine and tryptophan, was assayed following hydrolysis of sam-
ples in 6 N HCI using a Czech AAAT 339M amino acid analyzer. In order to
determine methionine and tryptophan, a feed sample was enzymatically hydro-
lyzed (papain}. Methionine was determined using the colorimetric method given
by Pawlik {1972), tryptophan was determined on the basis of a reaction with p-di-
methylaminobenzaldehyde according to Lombard (Skibniewska et al., 1970). The
amino acid composition of protein was used to assess its nutritive value by chemi-
cal means on the basis of the essential amino acid index (EAAl-Index) and the
limiting amino acid index (CS-Chemical Score) in comparison with the FAQ/WHO/
UNU standard (1985).

Metabolizable energy was calculated using the equation given by Heffmann
and Schiemann with the modifications introduced by Miller and Kirchgessner
(Nutrient Requirements of Pigs, 1993).

RESULTS

The results are presented in Tables 1 and 2. The grain ol naked oat cv. Akt
contained less crude fibre in comparison with STH 296 (21.4 vs 42.2 g/kg DM),
more easily digestible carbohydrates, starch, (608 vs 593 g/kg DM} and sugar
(31 vs 28 g/kg DM) and more crude protein (161 vs 145 g/kg DM). Cv. Akt grain
also contained more crude ash and ether extract (25 vs 18.5 and 96.6 vs 88.5 g/kg
DM). The nutritive value of protein based on the amino acid composition of

TABLE |
Chemical composition of naked cat
STH 296 Akt

Components - -

g/kg grain - p/kg dry matter u'kg grain 2/kg dry malter
Dry matter g12.3 1000 907.6 1000
Ash 169 18.5 226 249
Protecin 132.7 145.5 146.5 I61.4
Ether extract 80.7 88.5 87.7 96.6
Fibre 385 42.2 19.4 21.4
NFE 06438 705.6 631.4 095.7
Carbohydrates 256 28.1 28.0 309
Starch 540.8 592.7 351.5 607.7

Metabolizable energy, MJ 15.83 17.4 16.2 7.8
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TABLE 2
Composition of amino acids and nutritive value of naked oat
Naked oat
Item STH 296 Akt
g/kg grain g/l6gN g/kg grain g/l6gN
Lys 5.44 4.10 6.80 4.64
Met 2.07 1.56 212 1.45
Cys 3.12 235 2.90 1.98
Met + Cys 5.19 3.91 5.02 3.43
Thr 4.55 343 5.28 3.60
Ile 4.75 3.58 5.88 4.01
Trp 1.50 113 1.50 1.02
Val 6.83 5.15 8.18 5.58
Leu 8.53 6.43 10.51 7 e g
His 3.16 2,38 3.82 2.61
Arg 8.32 6.27 10.54 7.19
Phe 6.43 4.85 7.78 5.31
Tyr 3.08 232 3.89 2.66
YEAA 46,30 34,89 54.84 37.43
Y AA 118.39 89.22 139.88 95.48
CS Lys Lys
40.3 433
EAAIL 72.3 74.9

amino acids ratio - lysine: methionine+ cystine: threonine: tryptophan
STH 296: 100: 95:84:28
Akt : 100: 74: 78:22

naked oat varieties is presented in Table 2. In both cultivars, the limiting amino
acid was lysine, followed by isoleucine and methionine and cystine. The EAAI
and CS for naked oats cv. Akt and STH 296 are 74.9 and 72.3 and 43.3 and 40.3
%, respectively.

When the lysine content was taken as 100, the ratios of methionine and cys-
tine, threonine and tryptophan were 100:95:84:28, respectively, in STH 296 pro-
tein and 100:74:78:22 in protein from Akt, and were higher than required in
diets for pigs (100:60:62:18). This comparison shows that the utilization of pro-
tein in feeds containing naked oat will depend mainly on lysine supplementa-
tion, which is the amino acid in which both cultivars are deficient.

The energy value of naked oat grain for pigs is high and equals 17.4 MJ/kg
DM for cv. STH 296 and 17.8 MJ/kg DM for Akt (Table 1).
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DISCUSSION

The determined chemical composition of both naked oat cultivars is similar to
that given by Kosieradzka {1995) and Nita (1999). Eliminating the seed coat has
led to substantial changes in the composition of the grain. The crude fibre content
of both naked oat cultivars is much lower than in oats that have seed covers, which
contain about 149 g fibre/kg DM (Maciejewicz-Rys et al., 1985) and is similar to
the values of this component in barley, wheat and maize {Petkov et al., 1999).
Naked oat contains twice as much fat as oat varieties with seed coats, and maize,
and 4-6 times more than other cereals, The protein content of naked oat is also
higher than in the seed-coat varieties and other cereals,

Only small differences were found in the amino acid composition of protein
between the compared cultivars, but in both the EAAIL was substantially higher
than that of barley, wheat, and maize, which is 66.1, 65.8, and 67.8, respectively
{Maciejewicz-Rys et al., 1985). Naked oat contains more lysine, threonine, phenyl-
alanine, tyrosine, methionine and cystine than other cereals (Grela et al., 1998),
and the nutritive value of its protein is higher than that of oat with seed coats,
maize or wheat (Kosieradzka et al., 1995; Barneveld, 1998; Maciejewicz-Ry$ and
Sokét, 1999). The higher energy value of the two cultivars of naked oat than of
oats with secd coats (17.4 and 17.8 vs 13.0 MJ EM/kg DM; Petkov et al., 1999) is
mainlty the result of their lower fibre and higher fat contents.

CONCLUSIONS

The chemical and amino acid composition of naked oat grain points to its high
nutritive value for monogastric animals,

REFERENCES

Barneveld R.J., Szarvas S.R., Barr A.R., 1998. The apparent ileal digestibility of amino acids and the
digestible energy content of naked oats {Avena sativa cv Bandicoot) fed to growing pigs. 1. Sci.
Food Apr. 76, 277-284

Brand T.S., van der Mcrwe 1P, 1996, Naked oats (Avena nuda} as a substitute for maize in diets for
weanling and grower-finisher pigs. Anim. Feed Sci. Tech. 57, 139-147

FAO/WHO/UNU, 1985, Encregy and Protein Requirements. Technical Repaorts, Scr, No 724, WHO,
Geneva

Grela E., Semeniuk W., 1998. The use of naked oat grain for pigs (in Polish). Trzoda chiewna 36
(10}, 36-38

Kosieradzka £, 1995. Naked oat - feed cereal (in Polish). Polskie Drob. 4 (10}



PETKOV K. ET AL. 307

Kosieradzka I., Fabijanska M., 1995. Biological value of protein of selected oat varieties (in Polish).
Proceedings of XXV Conference of Animal Nutrition Commission, Committee on Animal
Science. Poznan (Poland)

Lubowicki R., Kotlarz A., Petkov K., Jaskowska 1., 1997. Chemical composition and biological
value of protein of triticale, wheat and rye (in Polish). Zesz. Nauk, AR Szczecin 175, Roln. 65,
243-248

Maciejewicz-Rys$ 1., Kosmala 1., Zima J., 1985, Supplementary effect of legume seed protein on
nutritional value of cereals (in Polish). Rocz. Nauk. Zoot. 23, 216-225

Maciejewicz-Rys J., Sokoét K., 1999. Effect of L-lysine or enzymatic preparation on nutritive value
of naked (Avena sativa var. nuda) and normal (4. sativa L.) oats (in Polish). Zywnos¢. PTTZ,
Krakow, 1, Supl. 18, 267-271

Nita Z.T., 1999. Current situation and new directions of oats cultivation of Poland (in Polish). Food
1 (18), Suppl., 186-192

Nutrient Requirements of Pigs. Nutritive Value of Feedstuffs (in Polish), 1993. The Kielanowski
Institute of Animal Physiology and Nutrition (Editor). Jabtonna (Poland)

Pawlik J., 1972. Determination of methionine content in some feedstuffs (in Polish). Bull. Centr.
Station of Feed Evaluation, Czechnica, 2, 39-42

Petkov K., Piech M., Lukaszewski Z., Kowieska A., 1999. Comparison of chemical composition
and nutritive value of naked and normal cats (in Polish). Zywnos¢. PTTZ, Krakéw, 1, Supl.
18, 253-259

Polish Standards PN-94/R—64784. Determination of Sugars

Polish Standards PN-94/R—64785. Determination of Starch by Polaymetric Method (in Polish)

Skibniewska T., Kakowska-Lipinska J.,1970. Tryptophane determination in food (in Polish). Rocz.
PZH 21, 303-310

Skulmowski J., 1974. Methods of Estimation of Feeds Composition and Quality (in Polish). PWRIL,
Warszawa (Poland)

STRESZCZENIE
Sklad i warto$¢ odzyweza ziarna owsa nagiego (Avena sativa var. nuda)

Oznaczono sktad chemiczny i aminokwasowy oraz obliczono warto$¢ energetyczng ziarna owsa
nagiego odmian Akt i STH 296. Aminokwasem ograniczajacym warto$¢ odzywceza bialtka (CS) oby-
dwoch odmian byla lizyna. Wskaznik EAAI oraz suma aminokwasdw w biatku byty wyzsze u od-
miany Akt niz STH 296. Koncentracja energii metabolicznej (dla §win) byta wysoka i wynosita
odpowiednio 17.4 i 17.8 MJ/kg s.m. u odmiany STH 296 i Akt.



