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Abstract

Three winter wheats_ and 3 triticales grown in Korea were compared for nutritional quality

and food-making performance, The flour yield of triticale was 54 % below that of wheat, while
triticale was higher in protein than wheat. The amino acid composition of triticale flours was

similar to that of wheat flours. The essensial amino acid compositions were slightly higher in tri-
ticale flours. Noodles of acceptable quality were produced from triticale flours. The bread produced
from triticale flours was somewhat inferior to that from soft wheat flours. The triticale flours

produced bread of slightly lower quality than the soft wheat flours. The specific loaf volume were

lower, the grain more rough, the texture slightly harsher and the crumb color slightly darker.

Introduction

Triticale is a man-made cereal grain. The parental
species are wheat and rye. It was developed by the
combination of Triticum(wheat) and Secale (rye)
genomes (Fig. 1). Although it had its begining in
the late 1800s in Europe®?, triticale has been of
little economic importance and has only been grown
on small experimental plots, until recently®. Triti-
«ale, however, was found to have several merits in-
«luding higher protein content and better essential
amino acid balance than wheat.

Due to an intensive breeding work, commercial
triticale varieties are now available. Commercial
production of triticales in the U.S.A. began about 1970
-with an estimated acreage of 30, 000®. It is believed
that production has now increased to 200,000 acres

43,8 Triticale flours have been used for animal feed
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and many food products'”™1¥®, demonstrating that this
man-made cereal has potential in many food applica-
tions. The quality of cereal grains largely depends
on environmental factors™'®. Triticales are now
grown on an experimental scale in Korea.

It was the purpose of this study to evaluate the
nutritional quality and food-making performance of
some triticale lines grown in Korea.
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Fig. 1. Triticale is made by combination of wheat
and rye genomes
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Materials and Methods

Six grain samples, all grown in Suwon, Korea,
were selected for this study. The three winter whe-
ats, Chokwang, Wonkwang and Yungkwang, and the
three hexaploid triticales, MiA, Tejeon-IRA and
TclFs-IRA, were milled on a Buhler test mill. The
triticale samples were tempered to 14 % moisture for
24 hr, while the wheat samples were tempered to a
moisture content of 14.5 % for 24 hr.

Proximate analyses of grains and flours were car-
ried out by A.A.C.C. procedures™® and amino acid
analyses were carried cut as follows. Each 20 mg of
flour samples containing about 1.5 mg of nitrogen
was tested for its amino acid analysis. The hydrolysis
of samples to amino acids was achieved by heating
them with 6 N HCl at 110°C for 24 hr. The amino
acid was quantitatively determined in duplicate
hydrolyzates with a Yanagimoto Model LC-5 Auto-
matic Amino Acid Analyzer.

Amylograph characteristics of flours were investi-
gated with a Brabender Amylograph®®. Farinograph
data were obtained with a Brabender Farinograph
using 50 g flour samples"®. Alpha-amylase was
assayed by the methods proposed by Matewson?®
and Barns et al.?V.

The unit of a-amylase activity, called the dex-
trinizing unit (DU), is defined as the quantity of
a-amylase which dextrinizes soluble starch at the
rate of one g per hr at 20°C.

The noodle making formula was 100 g flour (14 %
moisture basis), 2 % salt, and 32 g water. The dou-
ghs were mixed in an Alveo-mixer for 10 min.
The dough was sheeted with an Chtake Noodle
Making Machine to a thickness of 2 mm. The noodles

(about 132 g) were cooked in an Ohtake Noodle
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Cooker for 10 min in 1 I of boiling water.
Cooked weight of noodles was determined by drai-
ning the noodles for 2 min in a plastic net container
and recording the weight of the driained noodles.
The solid extracts of the cooked water were expressed
as turbidity which was determined spectrephotomet-
rically at 650 nm.

The triticale and wheat flours were baked accor-
ding to the straight dough precedure?. The compo-
sition of the baking formula used was 100 g(14 % m.b.}
flour, salt 2 %, sugar 5 %, shortening 3.5 %, skim
milk 4 %, dry yeast 2 %, yeast food 0.5 %, and water
variable. The bread dough was mixed in a Baking-
mixer (National MFG). The mixing spee¢ was 110
r.p.m. Dough was placed in baking pans fcr fermen-
tation of 90 min at 30°C. The loaves were then baked
for 20 min at 200°C in a Rotary oven (National
MFG;.

Results and Discussion

Grain characteristics and milling properties
Grain characteristics of triticale and wheat are given
in Table 1. Although triticale has a large kernel,
the test weight of triticale is lower than that of
wheat. A low test weight in triticale may be attri-
buted to the shrivelled condition of triticale kernel.

Triticale had flour yields, total and patent four,
below those of wheat (Table 2). These findings are
in agreement with those reported by several foreign
researchers®®%)  These poor yields have been attri-
buted to the shrivelled condition of the triticale
kernels, which does not permit efficient seperation
into milling fractions. Relatively large amounts of
endosperms, which should have been part of flour
fraction, remained with the bran and shorts, thus.

lowering the flour yield while raising the yield of

Table 1. Grain characteristics of triticale and wheat

[ Triticale Wheat

= ]

I M;A Tejeon-IRAi\ TclF3-IRA | Chokwang | Wonkwang | Yungkwang:
1000 grain weight (g) 39.5 48.5 42.9 38.2 31.7 36.4
Tes} weight (¢/1) 664 622 619 788 770 711
Grain protein (%) 13.0 12.9 15.1 10.7 9.7 10.5
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Table 2. Milling data of triticale and wheat
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Triticale Wheat
M;A i Tejeon-IRAé TclFs-IRA | Chokwang | Wonkwang Yungkwang.
Break fiour (%) 17.7 15.3 12.3 20. 3 21.3 21.2
Reduction flour (%) 37.6 8.3 | 47 47.7 46.2 16.0
Patent flour (%) 47.6 6.9 48.5 60. 4 58.3 50.7
Total flour (%) 55.3 53.6 54. 0 68.0 67.5 67,2
Sherts (% 26.3 2.0 | 270 16.6 9.0 1.0
Bran (%) 18.4 14. 4 | 19.0 15. 4 23.5 1.8
Table 3. Milling score and miiling score index of triticale and wheat
Triticale 1 Wheat
] i
M;A * Tejeon-IRAi TeclFs-IRA ] Chokwang ' Wo'xlfwa*" Yungkwang
Flour yield (% L3 536 5.0 | 680 6.5 | &2
lour ash* (%) P06l | 0.53 0.64 | 0.52 0.53 | 0.49
Milling score 508 62.1 5.0 | 77.0 6.0 T
Milling score index** i 8.0 84.9 77.9 i 118.8 116.9 P3Gl

*On 14 % m.b.

w24 M!lhno score mdex \VISI) 2 3><y1eld 72 4><ash -

sherts and bran.
As shown in Table 3,

flours were rather higher despite the low flour ext-

ash contents of triticale
raction rates. As a result, triticale had a lower mlling
score’ and milling score index . The milling score
index of triticale ranged from 77.9 to 84.9(average
82.0).

Proximate analysis and amino acid composition

It has been recently reported that triticale can be
a source of protein“®. The protein contents of grain
and flours are given in Table 1 and 4. Triticale
had grain protein levels of 13~15 % and flour protein
levels of 10~12 %. The grain protein levels of
triticale were higher than those of wheat.

Amino acid compositions of wheat and triticale
flours are summarized in Table 5. The major amino

acids of wheat and triticale flours were glutzamic acid
and proline. Small differences, however, were found
for the two amino acid levels. Triticale £fours had
slightly higher proline and lower glutamic acid than
wheat did. This is mainly attributed to the amino
acid composition of rye. Kies et al.®® reported very
similar results.

The lysine contents of triticale and wheat flours.
were varied among varieties. M;A has relatively
high lysine. As shown in Table 5, the essential amino
acid compositions were slightly higher in triticale

flours. The limiting amino acid of triticale flours
was, however, lysine also as in flours.

Rheological properties of flours
flours.

Farinograph curves of wheat and triticale

are shown in Fig. 2. Shorter arrival times and peak

Table 4. Proximate analysis of triticale and wheat flours

Triticale What
MiA Tejeon-IRA | TclFaIRA | Chokwang | Wonkwang |Yungkwang
Crude protein (%) 10.8 9.9 12.2 9.5 8.8 9.4
Crude lipid (%) 0.85 0.85 0.82 0.92 0.86 0.84
Carbohydrate (%) 73.74 74.62 72.34 75.06 75.81 75.27
Ash (%) 0.61 0.53 0. 64 0. 52 0.53 0.49

* On 14 % moisture basis
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Table 5. Amino acid composition of triticale and wheat flours mg/100 mg protein
Triticale Wheat?®
Amino acid
MiA Tejeon-IRA‘ TclFsIRA | Chokwang | Wonkwang | Yungkwang
Lysine 2.21 | 175 | 157 1.95 2. 06 1.91
Histidine 1.95 1.26 1.33 1.87 1.92 1.89
Ammonia 247 i 265 | 267 4.52 4.56 4.53
Arginine 3.68 408 | 42 2.92 2.96 2.84
Aspartic acid 4.36 561 | 5.86 4.48 4.71 4.41
Threonine L2741 275 2.87 2.76 2.69 2.76
Serine L 450 2.31 4.83 5.62 5.36 5.51
Glutamic acid 3233 | 32.71 34.83 35.25 35.34 | 35.75
Proline 16.06 | 15.02 11. 61 12.34 11.87 11. 89
Half cystine 0.8 | L2 | Lo 0.82 0.67 | 0.7
Glycine 3.23 3.68  3.82 3.65 3.59 | 3.60
Alanine 3.00 3.49 | 3.40 3.21 319 | 328
Valine |4l | s Lo23 3.08 3.00 i 3.08
Methionine L1149 157 | 138 1.56 159 | 159
Iscleucine 2.98 2.50 3.59 2.56 2.44 2.50
Leucine | 6.26 6.35 1 7.06 6.63 6.75 ! 6.72
Tyrosine i 2.93 2.79 i 3.02 2.10 2.35 i 2.24
Phenylalanine a7 4.95 ! 4.97 4.68 4.94 } 4.76
Essential amino acid (%) = 24.61 f 25,11 | 23.57 2322 2347 | 2.2

Fig. 2. Farinograph curves of wheat (top) and triticale (bottom) flours



Vol. 12, No. 1 (1980)

A 1 WoNKaNG
600 B B & YUNGKWANG
C : CHOKWANG WHEAT
" I’\
D MlA / AN A
T ; Teseon-1RA N
~ 400 - Pt R e
= : TelF3-1PA [P
= [ ‘B
~ fs If\
! \
> 1! I, ¢
= 1
e 200 f l//,/ TRITICALE
2 //i’ bl
> f/
”// E
0 1 1 ) 1

10 30 50 70 90
TemperaTUrRE  (OC)

110

Fig. 3. Amylograph profiles of triticale and
wheat flours
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Fig. 4. a-Amylase activity of triticale and wheat

flours
T D MiA, : Tejeon-1RA,
I : TclFsIRA, 73 : Chokwang,
%% : Wonkwang, : Yungkwang

times and peak times were obtained for triticale

flours, indicating faster uptake of water and faster

Nutritional Quality and Food-Making Performance of Some Triticale

(63)

development. Dough stability times and mixing
tolerance indices(MTI) of triticale flours were consi-
derably lower than those of wheat flours. Shorter
mixing times and. tolerances of triticales have been
reported by others®1®  Triticales were higher in
water absorption of farinograph than wheats. This is
mainly due to their high protein contents.
Amylograph characteristics of wheat and triticale
flours are shown in Fig. 3. Amylograph viscosities
of the triticale flours were considerably lower than
those of the wheat flours. The lower amylograph
viscosities of triticale flours indicate a high a-amylase
activity(Fig. 4). The higher a-amylase in triticale
flours may be attributed to rye, which has a high
a-amylase acti- vity. A high a-amylase activity has
been reported in other triticale lines*~®. A higher
a-amylase activity in triticale flours is one of the
important problems as regards to its food usage®#®,
Noodle and bread-making characteristics of
flours
Korean type noodles made with triticale and wheat
the noodles
became softer as cooking times increased. The noodles

flours are shown in Fig. 5. Generally,

prepared with the triticale flours showed an off-white
color in contrast to the white color of wheat noodles.
The off-color is mainly due to the high ash content
of triticale flours. The triticale flours, milled from
M:iA variety,

produced satisfactory noodles, as

seen in Table 6. The color and the texture of the
noodles were good. The flours milled from the triti-
cale line, Tejeon-IRA zlso produced noodles of satis-
factory quality. The flours from TclF3-IRA, however,

were unsuitable for noodle-making mainly due to

Table 6. Noodle characteristics of triticale and wheat flours

Triticale Wheat
M:A l Tejeon-IRA | TclFs-IRA Chokwang Wonkwang | Yungkwang

Uncooked noodle E

Color greyish white greyish white| dark grey white greyish white white

Appearance good ‘ good fair excellent good excellent
Cooked noodle |

Weight(% Wt. gain) 178 188 192 162 183 175

Turbidity .of soup* 0.74 0.85 0.91 0..68 0.78 0.69

Texture hard brittle brittle hard brittle hard

*Turbidity of soup

after cooking was determined at 650 nm
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Fig. 5.

Korean type noodle mzde with wheat (top) and triticale (bottom) flours

Takle 7. Baking data on triticale and wheat flours

Triticale Wheat
Baking data 1
MA Tejeon-IRA‘ TelFs-IRA | Chokwang . Wonkwang‘ Yungkwang:

Loaf volume (cc) 727 665 566 715 697 TR

Loaf weight (g) 160.7 159.3 154.3 156.7 155.3 . 166.0
Specific loaf volume (cc/g) 4.52 4.18 t 3.67 4.56 4.49 | 4.53
Crumb grain* S U U S Q | S
Crumb color* | Q U U S Q S

*§ : Satisfactory Q : Questionable

their dark grey color. The cooked weight, expressed
as percent weight gain, of the noodles is presented
in Table 6. The triticale noodles showed a consi-
derably higher cooked weight than did the wheat
samples. This indicates faster uptake of water in the
cooking of triticale noodles. The breads baked with
wheat and triticale flours were illustrated in Table 7.
Triticale doughs required a higher absorption and a
longer mixing time than wheat. The triticale flours
produced bread of slightly lower quality than the

U : Unsatisfactory

soft wheat flours. The specific loaf volumes were:
lower, the grain more rough, the texture slightly
harsher, and the crumb color slightly darker. Howe-
ver, the bread quality of MiA variety was relatively
acceptable. The speciefic loaf volume of MiA bread
was 4.52, which was similar to those of soft wheat
flours. In agreement with results obtained by other
researchers®®, breads of acceptable quality can be

produced with certain varieties of triticale.
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