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Abstract: Riceis an important cereal crop in the Republic of Macedonia. The process of the post-production of
paddy rice results in certain categories of products: brown rice (or cargo), white rice, broken rice, rice hull and rice bran
as by-products, which have a wide variety of applications. The focus of our study was to estimate the protein digesti-
bility in rice bran of 8 rice varieties (Prima riska — as standard, San Andrea, Onice, Gloria, Roma, Gala, Halilbey and
Gonen). The protein digestibility was determined using in vitro method with pepsin dissolved in HCI. There was a
statistically significant difference between the rice varieties in the digestibility of protein and in total fat. The protein
digestibility of rice bran ranged from 81.79% in the Turkish variety Génen to 88.58% in the Italian variety Gloria.
These results suggest that rice bran is a good source of protein with good biological value and digestibility

Key words: rice bran; protein; digestibility

OIIEHA HA CBAPJINBOCTA HA ITIPOTEMHUTE O/l OPU30BU TP
O/ PA3JINYHHA COPTH OPU3

AmcTpakT: Opu3oT e BakHa )XUTHA KynTypa Bo PenybOnuka Makenonuja. [IpomecoT Ha NOCTIIpoayKIHja Ha OpU3
pe3yiITHpa cO OJpeJeHH KaTeropuu npous3Boau: kadeas opus (MM Kapro), 6ex opus, KpIIeH Opu3, OpU30Ba apra u
OPH30BH TPUIIM KaKO HYC-IPOM3BOJIM, KOW MMaaT IIMPOK CIIeKTap Ha kKopucTeme. Llenrta Ha Hamara cryauja Gere 1a
ce OILIEHM CBapJIMBOCTA HA MPOTEHMHHUTE Kaj opu3oBuTe Tpuuu ox 8 coptu opu3 (Prima riska — xako cranmapa, San
Andrea, Onice, Gloria, Roma, Gala, Halilbey u Gonen. CapniBocra Ha npoTenHuTe Gelire onpeaeseHa co yrnorpeda
Ha MeToOT IN Vitro co nencuu pactBopern Bo HCI. Mmarre cTraTUCTHYKY 3HaYajHA Pa3iHMKa IIOMEy COPTUTE HA OpHU3
BO TIOTJIE]] HA CBAapJIMBOCTA HA MPOTEHHUTE U BO BKYIMHHUTE MacTh. CBapiMBOCTa HAa IPOTEHMHHUTE HAa OPH30BUTE TPULIU
ce mBmwku ox 81,79% Bo Typckara copra Gonen mo 88,58% Bo wuranmjanckara copra Gloria. OBue pesynratu
yKa)KyBaaT Ha TOa JieKa OPU30BHUTE TPULIU ce 100ap U3BOP HA NPOTEUHH CO 100pa OMOIIOIIKA BPEHOCT U CBAPIMBOCT.

KiryuHu 300poBHU: OpHU30BH TPULM; IPOTEUHHU; CBAPIUBOCT

1. INTRODUCTION

Rice is an important cereal crop in the Repub-
lic of Macedonia. The process of the post-produc-
tion of paddy rice results in certain categories of
products: brown rice (or cargo), white rice, broken

rice, rice hull and rice bran as by-products, which
have a wide variety of applications (Andreevska et
al. 2017). Rice bran is a by-product of rice milling
industry and constitutes around 10% of the total
weight of rough rice (Hu et al., 1996). It is mainly
composed of aleurone, pericarp, subaleurone layer



98 D. Andreevska, D. Andov, N. Gjorgovska, V. Levkov, M. Menkovska, S. Grigorova, T. Dimitrovski

and germ. Rice bran is a rich source of vitamins,
minerals, essential fatty acids, dietary fiber and
other sterols (Gul et al., 2015). According to
Bocevska (2006), the rice bran is a good source of
nutritive, stable and healthy oil. Rice bran is rich in
B-vitamins and tocopherols and its nutrient density
and profiles of amino-acids and fatty acids, include-
ing 74% of unsaturated fatty acids, are superior to
those of cereal grains. Both rice bran protein and fat
are of relatively high biological value (Khan, 2004).
Digestibility of protein is one of the most important
data for estimating the protein quality (Han et al.,
2015). The focus of this study was to estimate the
protein digestibility in rice bran using in vitro
method with pepsin dissolved in HCI, in order to
suggest rice bran as a new protein source in animal
nutrition.

MATERIALS AND METHODS

The chemical analyses and protein digestibility
estimation were conducted on rice bran samples
from eight varieties of rice (Oryza sativa L.). The
list of the tested bran samples is given in the Table
1.

Table 1

List of rice bran samples from different
rice varieties

No. Variety Country of origin
1. Prima riska (st.) Macedonia

2. San Andrea Italy

3. Onice Italy

4. Gloria Italy

5. Roma Italy

6. Gala Turkey

7. Halilbey Turkey

8. GoOnen Turkey

Protein digestibility

Protein digestibility of rice bran samples was
analyzed using pepsin enzyme dissolved in HCI ac-
cording to AOAC 971.09 with modifications. The
pepsin was dissolved in 0.075N HCI, previously
warmed to 40-42°C. To each defatted sample in
flask, 150 ml of freshly prepared pepsin solution

was added. The sample was incubated at tempera-
ture of 42-45°C and constantly agitated during 16
hours’ incubation. After incubation, the sample was
filtered and the residue was transferred in a Kjeldahl
flask to perform Kjeldhal digestion and extraction.

Chemical analyses of samples

After milling the rice bran using laboratory
mill the samples were stabilized at room tempera-
ture. The chemical analyses comprised: moisture
content, total protein content, total fat content and
ash content. The moisture content was measured ap-
plying a standard drying method for the samples in
an oven at the temperature of 105 + 5°C, till con-
stant weight. The total protein content was
determined according to Kjeldahl method (Nx5.95).
The total fat content was analyzed by extraction
with diethyl ether according to the Soxhlet method.
Ash content was determined by burning the samples
in oven during 8 hours at the temperature of 600°C.

RESULTS AND DISCUSSION

In Table 2 are presented the minimal, maximal
and average values of the percentage of husk and
bran of different rice varieties analyzed in this
study.

The bran percentage ranged from 6.85% in
Gala variety to 9.90% in Onice. Rice variety Roma
had the highest fraction of husks (24.15%), while
Gala the lowest (18.45%). The percentages of bran
and husk in the standard variety Prima riska were
9.55% and 21.10%, respectively.

Table 2

Amount of husk and bran yield
of analyzed rice varieties (%)

Husk Bran

No. Variety - :

min max average; min max average
1. Primariska(st) 20.1 221 21.10 8.9 102 9.55
2. San Andrea 19.7 220 2085 6.1 9.0 7.55
3. Onice 18.0 23.6 20.80 | 6.4 134 9.90
4. Gloria 204 224 2140 8.7 9.2 895
5. Roma 23.1 252 2415 73 98 855
6. Gala 18.0 189 1845 59 7.8 6.85
7. Halilbey 19.7 236 2165 6.0 86 7.30
8. Gonen 18.7 198 1925 6.7 7.7 7.20
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Table 3 presents the approximate chemical
composition in rice bran. The average moisture con-
tent in the bran of the investigated rice varieties
ranged from 11.87 + 0.24% in the variety Gala to
13.57 £ 0.12% in Halilbey. San Andrea, Gloria and
Halilbey had significantly higher moisture content
(P <0.01) compared to the standard Prima riska.)

The highest lipid content (Table 3) in the rice
bran was found in the variety Goénen (14.29 +
0.32%), and the lowest in the variety San Andrea
(10.12 * 0.08%,). Onice, Roma, Gala and Gonen
had significantly higher (p < 0.01), while San An-
drea significantly lower lipid content (p < 0.01)
compared to the standard variety Prima riska. The
average ash content in the rice bran ranged from
6.76 + 0.12% for the variety San Andrea to 10.46 +
0.10% for the variety Gonen. In the varieties San

Andrea, Gloria, Roma and Halilbey the ash content
was significantly lower (p < 0.01) compared to the
standard variety Prima riska, while the varieties
Gonen (p <0.01) and Gala (p < 0.05) contained sig-
nificantly higher ash content than the standard. The
approximate chemical composition of rice bran is
similar with the results reported by Singh et al.
(2013), Satter et al. (2014) and Andreevska et al.
(2017).

The carbohydrates content ranged from 58.69
+ 0.65% in variety San Andrea (the highest average)
t0 50.16 £ 0.79% in the variety Gonen (the lowest).

In comparison to the standard Prima riska, the
content of carbohydrates was significantly higher in
San Andrea (p < 0.01), Gloria (p < 0.01) and
Halilbey (p < 0.05), while significantly lower in
Onice and Gonen (p < 0.01)).

Table 3
Approximate chemical composition of different varieties’ rice bran (%)
No. Variety Moisture Lipid Ash Carbohydrates
1. Prima riska (st.) 12.00+0.26 11.15+0.11 9.96+0.08 54.01+0.29
2. San Andrea 13.16+0.38™ 10.12+0.08™ 6.76+0.12"" 58.69+0.65™
3. Onice 12.24+0.18 13.73+0.10™ 9.97+0.21 51.24+0.11™
4. Gloria 12.80+0.17 11.22+0.19 9.00+0.13" 55.27+0.33™
5. Roma 12.15+0.40 11.69+0.23™ 9.46+0.07"" 53.89+0.13
6. Gala 11.87+0.24 11.85+0.25™ 10.41+0.17" 54.67+0.24
7. Halilbey 13.57+0.12" 10.83+0.30 8.94+0.40™" 55.00+0.47"
8. Gonen 12.14+0.52 14.29+0.32"™ 10.46+0.10™ 50.16+0.79™
Average 12.49 11.86 9.37 5411
LSD 0.05 0.56 0.39 0.34 0.73
LSD 0.01 0.78 0.54 0.47 1.02

Values are means + S.D., * p < 0.05; ** p < 0.01; compared to the standard variety Prima riska

The rice bran as shown in Table 4 contains
high crude protein amount, ranging from 11.19 +
0.06% in Gala variety to 12.95 + 0.30% in Génen
variety, which makes them a moderately good
source of protein. In the varieties San Andrea, Glo-
ria, Gala and Halilbey the crude protein content in
the bran was significantly lower than in the standard
(p<0.01).

The presented results are similar to the ones
by Satter et al. (2014), who reported protein content
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in bran from 12.26 to 14.01%. Pepsin digestibility
was the highest for Gloria variety (88.58 + 0.71%),
followed by San Andrea (88.46 + 1.55%), and the
lowest in Gonen (81.79 £ 2.19%). In the varieties
San Andrea and Gloria digestibility was significant
higher than the standard (p < 0.01). The results ob-
tained in this study show lower values for protein
digestibility compare to the results of Han et al.
(2015).
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Table 4

Content of protein and digestibility of protein
in different rice varieties (%).

No. Variety Protein Dci)?epsrtci]ktag:ir:y
1. Primariska (st) 12.88+0.03 83.28+2.26
2. San Andrea 11.27+0.18™ 88.46+1.55™
3. Onice 12.82+0.19 85.16+1.26
4. Gloria 11.70 £0.43" 88.58 +0.71™
5. Roma 12.80 £0.37 82.68 £ 3.06
6. Gala 11.19 £ 0.06™ 86.24 +2.81
7. Halilbey 11.66 £0.41™ 84.69+1.18
8. Gobnen 12.95 +0.30 81.79+2.19

Average 12.16 85.11
LSD 0.05 0.47 3.66
LSD 0.01 0.66 5.07

*p <0.05;

**p < 0.01; compared to the standard variety Prima riska,
Values are means = S.D.

CONCLUSION

The rice bran showed good nutritional quality
in all (the) 8 rice varieties. The moisture, lipid, pro-
tein, carbohydrate and ash contents showed highly
significant differences among the rice varieties. The
protein digestibility of rice bran ranged from
81.79% in the Turkish variety Gonen to 88.58% in
the Italian variety Gloria. These results suggest that

rice bran is a good source of protein with good bio-
logical value and digestibility.
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