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Evaluation of the Amino Acids Composition and
Nutrition Value of 72 Hulless Barley
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Abstract: In order to make better use of Tibetan hulless barley, the content of 17 amino acids ( except
tryptophan ) for 72 hulless barley accessions was determined, and the nutritional value and flavor of amino acids
was evaluated by WHO/FAO/UNU model. The cluster analysis was performed using the amino acid composition,
and the difference of nutrition between landraces and modern varieties was surveyed. The total content of amino
acids in hulless barley was 87.454 mg/g DW, with a range from 47.8 to 178.7 mg/g DW. The indispensable amino
acid accounted for 37.15%, which was higher than that of oat, hulled barley and wheat. The Tibetan hulless barley
exhibited the highest content ( 23.27% ) of glutamine with large variation ( C¥=33% ), and the lowest methionine
(1.75% ) . The composition of amino acids in Tibetan hulless barley was similar to that in hulled barley and

wheat. The Tibetan hulless barley had higher content of lysine compared with other cereal crop grains. The close
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degree U of hulless barley was 0.903, and 69.44% of the tested accessions was more than 0.900. That indicated that the

composition of indispensable amino acid of Tibetan hulless barley were close to the model protein and thus had higher

nutritional value. The Tibetan hulless barley genotypes presented broad variation on the sum of dispensable amino acids
(28.7-118 mg/g DW ) , with the average of 55.785 mg/g DW. The content of amino acid contributing freshness was
26.58 mg/g DW and that for sweetness was 21.85 mg/g DW. For nutrient balance, hulless barley was higher among

cereal crops, the value of Score of Ratio Coefficient was 73.14. The content of amino acids in landraces/historic varieties

was higher than that of improved varieties. Notably, four accessions were identified with the qualified nutritional value

and flavor amino acid content. Thus, by unlocking the content of amino acids in hulless barley accessions, this study

provided valuable insights to select elite genotypes in breeding for high-quality food hulless barley varieties.
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Table 1 The composition of amino acids composition in 72
Tibetan hulless barley accessions

A g
N FHEE T ERRM
AW (mg/g
. . (mg/g DW) (%) (%)
Amino acids DW)
Mean Percentage cv
Range
¥ LA Leu 6.32 3.4~12.3 7.23 22
¥ FNE M Phe 4.66 2.7~9.7 5.31 26
¥ 4R Val 4.66 3.0~8.1 5.38 18
¥ R Lys 3.64 2.6~6.1 423 16
¥ JE R Thr 3.26 2.0~5.6 3.76 18
¥ LR e 3.05 1.4~6.3 3.48 25
* MR Tyr 2.77 1.7~5.5 3.16 25
¥ EBEZERER Cys 1.80 0.5~2.8 2.08 32
¥ A Met 1.52 0.5~2.8 1.75 28
BRI Glu 20.71 4.9~52 23.27 33
KA R Asp 5.87 3.8~11.4 6.78 19
fifi &2 Pro 9.73 6.4~21.2 11.04 29
H&# Gly 3.95 2.1~6.6 456 18
WA Ala 423 3.0~7.5 49 17
2254 R Ser 3.95 2.4~7.4 454 20
KR Arg 5.26 3.9-9.8 6.25 18
AR His 2.08 1.3~3.9 2.49 21
REIIRZ M 31.668  19.1~60.6 37.15 21
Y IAA
T EIERZ 55785 28.7~118 62.85 24
1y DAA
B FETR Z I 87454  47.8~178.7 - 23
> AA

¢ ; indispensable amino acids, )’ IAA means the sum of indispensable
amino acids, Y. DAA means the dispensable amino acids, Y. AA means

the sum of amino acids
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ERT 1, WFIR % T 2R 2 A i 365 #7)N
T 1, WIER B2 T R & AR AN 2 o RC /)
%Y IS — BRI R, EER I
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SRC 1l & 2 i T 100, & B 05 75 2 3L 2 (1AA ) 7
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AT TP . H RS WHO/FAO/UNU A5 2825 1 T
VT BE I {H U 4 0.903 (£ 2), 28 i 4 0.763~0.963,
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Table 2 The nutrition value of indispensable amino acids in 72 Tibetan hulless barley accessions

- IR ILEFRERC o

N N T e e ) T E

g; R e wam f;g% $§§g+ sEm  wAm REO %f%f
Ile Leu Lys MettCys  PhetTyr Thr Val SRC

I e 0.98 0.94 0.55 1.00 1.59 1.00 0.93 69.26 0.791

IR 0.96 0.94 0.50 1.06 1.61 1.02 0.91 67.25 0.763

IS 0.94 0.91 0.67 0.94 1.55 1.06 0.94 73.07 0.763

ST TR 0.84 0.88 0.61 1.26 1.40 1.07 0.93 73.26 0.808

I ZYMO0083 0.86 0.90 0.68 1.07 1.32 1.11 1.07 79.25 0.947

JEAEEFER 0.80 0.87 0.70 111 1.26 1.15 1.11 79.06 0.928

ZYMO762 0.80 0.87 0.66 1.12 129 1.12 1.14 77.66 0.931

ZYMO0439 0.85 0.92 0.69 1.06 1.42 1.06 1.00 77.31 0.925

FIHL 10 5 0.87 0.89 0.65 121 1.29 1.12 0.96 77.65 0.922

1l SHEMR 0.81 0.87 0.65 1.29 1.34 1.04 1.00 74.91 0.917

IR 0.88 0.88 0.62 1.20 1.39 1.08 0.94 74.87 0.914

EAREEMR 0.89 0.89 0.62 1.16 1.38 1.12 0.95 75.53 0.921

H 320 0.91 0.91 0.59 1.12 1.38 1.11 0.99 75.80 0.920

hi®H 0.80 0.88 0.64 1.14 1.27 1.13 1.14 77.30 0.905

A R 0.83 0.89 0.65 1.16 1.37 1.05 1.05 76.37 0.911

S 0.88 0.88 0.65 1.09 1.41 1.05 1.03 76.52 0.915

Bt15 0.69 0.82 0.79 1.05 1.45 1.12 1.08 74.01 0.874

ST 7239 0.83 0.89 0.76 0.76 1.48 1.18 1.12 73.08 0.880

EHR 165 0.87 0.88 0.60 1.20 1.42 1.09 0.94 73.52 0.881

iR 0.87 0.90 0.61 1.18 1.35 1.14 0.95 75.53 0.879

X 0.83 0.87 0.62 1.15 1.32 1.08 1.14 76.28 0.872

KEHFMH 0.88 0.88 0.62 1.19 1.35 1.12 0.96 75.80 0.890

ESSERIR 0.86 0.88 0.63 1.21 1.39 1.10 0.94 74.57 0.888

ZYMO0850 0.88 0.96 0.72 0.66 1.53 1.14 1.11 70.35 0.930

PUE# 87 5 0.90 0.87 0.60 1.20 1.40 1.06 0.97 74.55 0.940

PRI 0.87 0.91 0.64 1.11 145 1.03 0.99 75.28 0.930

2R 0.83 0.88 0.60 1.17 1.32 1.09 1.11 75.65 0.932

RS 0.87 0.85 0.61 1.36 1.35 1.03 0.93 72.60 0.936

B 22 5 0.84 0.85 0.63 1.38 1.32 1.05 0.93 72.79 0.933

ZYMO0733 0.85 0.87 0.60 1.32 1.36 1.05 0.94 72.88 0.931

T 0.82 0.87 0.64 1.27 1.40 0.98 1.01 73.73 0.925

A 0.83 0.85 0.63 1.33 1.31 1.10 0.96 73.95 0.931

T 80 0.81 0.83 0.65 1.34 1.31 1.08 0.97 74.08 0.928

45 10 0.86 0.84 0.62 1.41 125 1.07 0.95 73.33 0.934

ENEAYA 0.85 0.85 0.63 1.29 1.36 1.07 0.95 73.97 0.935
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FHMILERLRC J—
I3k phE A B+ PTERR O e
Type Accession SRR SR TR VR NER  WER EX o) (avu)
Ile Leu Lys MetiCys  PhetTyr Thr Val SRC
1128 0.90 0.90 0.60 1.10 1.46 1.09 0.94 73.59 0.939
3 T R 0.90 0.90 0.59 1.18 1.43 1.04 0.95 73.80 0.938
ZYM1852 0.85 0.85 0.56 1.40 1.40 1.04 0.91 69.24 0.928
Hic 6 5 0.85 0.89 0.69 0.90 1.61 1.11 0.94 70.15 0.925
ZYM2814 0.89 0.96 0.71 0.69 1.52 1.14 1.09 71.48 0.933
PSR ARE | 0.84 0.86 0.61 1.35 1.33 1.07 0.94 72.89 0.924
AT 0.90 0.95 0.72 0.66 1.55 1.11 1.12 69.89 0.931
TR 0.84 0.85 0.59 1.39 1.33 1.06 0.95 71.60 0.931
AT 0.82 0.88 0.59 1.24 1.46 1.10 0.91 71.02 0.930
A 2000 0.98 0.94 0.60 0.89 1.45 1.10 1.04 74.54 0.943
1127 0.89 0.88 0.58 1.19 1.48 1.06 0.92 71.77 0.920
s 0.87 0.86 0.59 133 1.38 1.04 0.93 7233 0.921
ZYM1099 0.86 0.83 0.59 1.39 1.35 1.02 0.95 71.23 0.910
PIBP I E R 0.90 0.95 0.62 0.96 1.59 1.01 0.97 71.04 0.903
A 195 0.87 0.93 0.72 0.72 1.53 1.13 1.09 71.63 0.896
s s 0.86 0.87 0.58 1.28 1.37 1.11 0.93 72.57 0.892
SRER 0.90 0.90 0.58 1.13 1.47 1.09 0.93 72.57 0.891
EVAY /3 0.86 0.86 0.58 1.36 1.36 1.02 0.96 71.77 0.889
& 0.86 0.86 0.58 1.29 1.41 1.05 0.94 72.00 0.893
R 25 0.81 0.92 0.72 0.72 1.64 1.12 1.08 67.86 0.925
J B 0.87 0.87 0.59 1.24 1.42 1.06 0.95 72.80 0.922
PR 2 0.86 0.86 0.60 1.30 1.37 1.05 0.95 73.11 0.915
EESERSS 0.83 0.85 0.60 1.31 1.36 1.09 0.94 72.62 0.914
3% 0.82 0.87 0.63 1.32 1.38 1.01 0.98 73.13 0.903
B 0.87 0.89 0.61 1.31 1.34 0.99 0.99 74.24 0.911
PHZRH 55 0.94 0.88 0.58 1.08 1.42 1.04 1.07 74.45 0.914
K RER 0.88 0.89 0.62 1.14 1.42 1.10 0.94 74.81 0.909
FI PR 0.84 0.87 0.63 127 1.38 1.03 0.99 74.46 0.906
I\ Frri 0.94 0.92 0.55 1.09 1.51 1.05 0.93 71.37 0.839
A NP 0.92 0.91 0.56 1.13 1.50 1.04 0.94 71.88 0.840
HIHL 145 0.89 0.88 0.58 125 1.41 1.05 0.94 72.94 0.963
JeHs s 0.92 0.89 0.57 1.18 1.47 1.03 0.95 72.52 0.856
Hiproly 0.87 0.95 0.75 0.64 1.50 1.19 1.11 70.76 0.862
FHIZRFH 1 0.88 0.86 0.57 1.08 1.53 1.04 1.05 70.84 0.870
YN 0.90 0.92 0.61 0.88 1.74 1.01 0.94 64.82 0.879
WDMO03169 0.85 0.88 0.78 0.84 1.60 1.11 0.94 71.41 0.917
HIh 13 5 0.94 0.98 0.68 0.58 1.62 1.12 1.08 66.26 0.928
SEA4{E Mean 0.87 0.89 0.63 1.13 1.42 1.07 0.99 73.14 0.903
A5 IE Range 0.69~0.98  0.82~0.98  0.50~0.79 0.58~1.41 125~1.74 0.98~1.19 0.91~1.14 64.82~79.25 0.763~0.963
85 AL 5 4 9 18 7 4 7 4 4

(%)CV
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1 72 EREEBREFIER
Fig.1 The nutritional index of amino acids for
different group of 72 Tibetan hulless barley
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A3 TR T N (UL B 26 JEIREE Bt KR Pl 4 18 TR
C 28 BOUFHERR T 80.ZYMO762 55 47 7Bt D 24 WDMO03169 75 25 B 1 55 4 (i #k

Group A: Kulonghuang, Liulengluodamai, Shannanzi, Group B: contains 18 hullless barley, such as Ninazi, Lasachangsuimai,

Latunbai, Group C: contains 47 hullless barley, such as Heiseyeqingke, Zangqing 80, ZYM0762,
Group D: includes 4 hullless barley, such as WDMO03169, Zangqing 25, Kunlun 1
B2 FARXBHNESERENSSE

Fig.2 Amino acid composition and content among the groups
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