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Physical and chemical composition analysis and nutritional evaluation
of Chongqging glutinous millet bran
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ABSTRACT: Objective The nutritional components of Chongqing glutinous millet bran were detected to
evaluate the nutritional quality of millet bran. Methods The chemical properties of glutinous millet bran from
Chongqing were investigated, including the crude fiber, moisture, starch, protein, fat, ash, and reducing sugar
by using routine analysis, DNS colorimetry, and Soxhlet extraction methods. The dietary fiber, amino acids,
and fat acids were also tested by enzymatic-gravimetric method, amino acid analyzer, and gas
chromatography-mass spectrometry (GC-MS), and their nutritional values were evaluated, too. Results The
contents were 34.45%+0.31%, 10.39%+0.14%, 12.36%=+0.79, 12.93%+0.57%, 24.67%+0.51%, 8.71%+0.03%,
and 7.24%= 0.05%, respectively. Saturated fatty acids and unsaturated fatty acids were 28.71% and 71.29%
respectively. There were 11 kinds of saturated fatty acids and 8 kinds of unsaturated fatty acids. The ratio of the
contents of the saturated fatty acids, monounsaturated fatty acid and polyunsaturated fatty acid were 3:2:5. The
essential amino acid index (EAAI), amino acid ratio coefficient (RC) were 0.964 and 1.002. EAA/TAA=34%,
EAA/NEAA=54%. This is close to the FAO/WHO standard mode recommended. Conclusion Chonggqing

glutinous millet bran is an excellent source of dietary fiber and grain protein resources.
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Tablel Themain components of the millet bran(n=3) DB42/211—2002[33], >0.01

(%) (%)
10.39+0.14 12.93+0.57
8.71+0.03 12.36+0.79
24.67+0.51 7.24+0.05
34.45+0.31 0.17+0.01

VB, 0.81+0.09 VB, 0.29+0.03

32 ERRR/NKRKIRRERTYEHRL

2 ,
34% IDF TDF , TDF  86%,
SDF TDF  14%, SDF
TDF 6% ; IDF ,
IDF  53.3%, IDF  26.3%,
IDF  16%, IDF
54.5%, 33.5%, 5.8%,
IDF IDF
IDF
SDF , SDF
IDFBY,

R 2 BRI RRREE R LA YERVAE AL (n=3)

Table2 The components of the millet bran dietary

fibre(n=3)
(%) (%)
TDF( ) 33.61+0.54 7.594+0.79
SDF( ) 4.71+0.63 15.39+0.91
IDF( ) 28.90+0.45 4.63+0.21
: TDF IDF ; SDF

3.3 ERFRNKKEY BT RS
(mg/100 g)

, Ca: 25~131, Fe: 13~53, Mg: 86~1230, Mn:
11~88, K: 1320~2270, Na: 0~29, Zn: 5~16

E

Fe>Zn>Mn,

3

Se,

E

K>Mg>Ca>

mg/100 g (
0.091 mg/100 g)

#*3 ERBNKKBTRTESER0N=3)

Table3 Themineral element contents of the millet
bran(n=3)
(mg/100 g) (mg/100 g)

Na 1.49+0.33 Zn 8.83+0.91
Mn 3.75+0.57 Fe 13.03+2.14
Cu 3.19+0.33 Ca 74.41£11.69
K 570.71+21.01 Mg 175.46+0.26
Se 0.091£0.011

3.4  ERIFNRAKHREIAEFIBERLARL 247

> B >

19 , , G1701BA

[34] 4

28.71% 71.29%,
1,

67.45%
47.4 %

[35]
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Fig. 1 Analytical pattern of the fatty acid composition of

millet bran
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Table4 Determination of fatty acid in millet bran by

GC-MS 35 ERE/NKKBHIELRER S

% % 2 17
1 0.06 94 , )
2 0.08 93 12.47%,
3 8.4 94
4 (@)- 0.08 90 ’ ;
5 11- 0.13 92 ’ ’
6 15- 0.25 94 ’ ’

[36]
7 9,12- 0.06 88
R 34%,
8 10.85 96
54%
9 15.26 94
WHO/FAO EAA/TAA=40%, EAA/NEAA=
10 11- 1.66 94
60%"7
11 47.40 97
12 0.07 90
13 479 94
14 5.61 93
15 (2)-11- 1.89 92 (AAS) (CS)
16 0.25 92 (A/E) (RC)
17 2.78 92 (EAAI) 6 ,
18 9- 0.10 87 (AAS) ,
19 0.28 92 , ,
+

>

FAO/WHO , EAAI 0.964, RC 1.002,
3:2:5,
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Fig. 2 Analytical pattern of the amino acid composition of millet bran
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®5 BERBNARBEEEIEBRBAMDH(=3)

Table5 Amino acid composition of millet bran protein(n=3)

(/100 g) (/100 g)
8.84+0.12 5.02+0.22
4.93+0.21 2.4240.18
12.47+0.20 1.77+0.17
7.7240.13 4.74+0.21
4.09+0.15 9.7740.15
1.95+0.17 5.67 £0.19
3.44%0.13 5.02+0.16
3.63+0.22 1.86+0.09
11.8120.09
4.74+0.14
63.630.26 34.4240.17
EAA/TAA 0.34+0.14 EAA/NEAA 0.54+0.12
: EAA/NEAA: / ,EAA/TAA: /

*6 EHEFNMESMITNERO=3)

Table6 Protein nutritional value analysis(n=3)

FAO/WHO AAS CS A/E(%) RC
+ 35 55 37 1.06+0.06 0.67+0.07 3.014+0.09 0.95+0.05
55 64 50 0.91+0.05 0.78+0.09 13.1940.13  0.82+0.03
40 66 47 1.18+0.02 0.71+£0.03 13.99+0.15 1.06+0.03
70 88 98 1.40+0.04 1.11£0.02 22.7240.16 1.26+0.04
+ 60 100 91 1.524+0.03 0.91+0.03 24.36+0.17 1.37+0.06
40 51 50 1.25+0.02 0.98+0.04 8.51+0.12 1.13£0.04
50 73 24 0.48+0.01 0.33+0.04 14.21+0.09  0.43+0.02
4 gERSITE ’
,
4.1
43 ,
34.45%+0.31%, 24.67%+0.51%, ,
12.93%+0.57%, 12.36%0.79%, ; ; 0.091
8.71%+0.03%, 7.24%+0.05%, mg/100 g
, 4.4 ,
19 ,
VB, VB, , 28.71% 71.29%,
1, 8

4.2 3:2:5,
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4.5

FAO/WHO
34%, EAA/NEAA=54%,

0.964

1, EAA/TAA=
FAO/WHO
(EAAI) (RC)

1.002
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