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Table 1  Grain color classification of 69 finger millet resources
4“5 Number L a* b F 2 Cluster 4“5 Number L a* b F 2 Cluster
Cl 65.7+2.1 15.740.6  47.3+4.5 1 Cl18 60.740.6  21.3+2.5  45.7+5.0 1
C2 67.0+4.4 15712 38.3+£3.2 1 C19 41.7¢1.5  21.3£3.5  16.3+2.1 2
C3 61.7+2.1 13.0+£5.6  33.3+12.9 1 C20 63.7£1.5  21.3£2.5 50.7£2.3 1
C4 63.3£3.2 15.3£2.1  40.7+6.7 1 C21 53.0£1.7  22.7£3.1 25.3+3.1 2
Cs 53.3+3.1  23.3x1.5 48.742.5 1 C22 52.7£3.2  18.3+2.3  34.0+2.6 1
Co 52.0£2.6  32.0+£3.5 50.7+4.6 1 C23 53.3+£1.5  14.0+4.0  30.7+59 1
Cc7 63.7+2.1 18.743.8  28.0£1.0 1 C24 51.0£2.6  19.3+1.5  45.0+2.6 1
C8 52.741.5  20.3+2.1 43.3£3.1 1 C25 31.0+4.0  153+1.5  18.3+0.0 2
C9 54.3+3.1 16.7£2.9  40.0+8.9 1 C26 32,725  23.0£3.6  18.3£2.5 2
Cl10 63.0+£3.6  15.3+2.5 46.3+2.1 1 C27 41.0£2.6  26.0£1.7  26.3£3.8 2
Cl1 55.741.5  23.3+£25 39.3£3.5 1 C28 58.743.1 15.3¢1.5  46.3£2.5 1
Cl2 55.3+£3.2 27715  49.0+£2.0 1 C29 50.0£2.0  19.0+£1.7  34.3+4.0 1
C13 53.741.5  12.3+1.5  33.04£3.0 1 C30 59.0£1.0  17.7£2.5  43.0+1.7 1
Cl4 62.0£1.0 18.3+4.7 45.3+10.8 1 C31 60.0£1.0  19.0+£2.6  46.3+5.8 1
C15 54.3+2.1 15.7¢1.2  35.3+2.1 1 C32 33,7423 24.7+23 247423 2
Cl6 28.740.6  13.7£1.5 2.7+4.2 3 C33 32.0£2.6  17.0£1.7 24.3%£1.5 2
Cl17 53.3+£1.5  20.743.1  36.7£3.2 1 C34 14.0+1.7 4.3+1.2 1.0+0.0 3
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%:3% 1 Table 1 (continued)

%5 Number L a* b* %2 Cluster 25 Number L a* b* %2 Cluster
C35 557423 177425  35.7+1.5 1 C54 63.7£12  14.7+0.6  54.7£1.5 1
C36 56.0+3.0 16.7+1.5  46.3+3.5 1 C55 463+3.5 29.3+15  46.7+2.9 1
37 58.3+2.1  19.0£¢1.0  52.0£2.6 1 C56 477£0.6 27715 413421 1
38 64.7+15  16.3+4.6 423435 1 C57 70.7+1.5  20.3+1.5 453435 1
C39 17.742.1 73438  -0.7£0.6 3 C58 477425 273425 327440 2
C40 40.041.0 21.042.0  18.0+4.0 2 C59 71.342.1 1.3£0.6  33.3x1.5 1
C41 533+2.1 21.743.8  36.043.0 1 C60 42.044.6  19.042.6 27.3%55 2
Cc42 40.7+4.2  23.7429  25.7+0.6 2 C61 403+4.9  17.041.0  22.0+£3.6 2
C43 58.0£1.0  20.7+2.5  40.7+3.8 1 C62 54.0+0.0 16.3+4.0  14.0£4.6 2
C44 57315 15312 473450 1 C63 66.0+5.0  11.0£0.0  45.3+1.5 1
C45 397429  17.782.1  22.7+2.1 2 C64 69.3+32  10.0£2.6  31.7£1.5 1
C46 40.0£2.0 19.043.0 243412 2 C65 67.042.6  10.743.8  35.0+2.6 1
Cc47 38.041.7 233421  23.043.6 2 C66 41.742.1  293+1.5 343445 2
C48 57.041.0  19.744.0  46.043.6 1 C67 56.043.0  18.0£3.0  38.0+4.6 1
C49 247425  15.043.0  2.343.1 3 C68 62.742.1 113+0.6  36.0£1.0 1
C50 39.3+4.5 173425  29.7+3.1 2 C69 32.743.5  13.043.0  11.043.5 3
Csl1 457425  31.042.0  45.043.0 1 5 KAH Max. 713 32.0 54.7
C52 64.3+42  12.0+4.4  36.3+5.1 1 i /ME Min. 14.0 1.3 -0.7
C53 50.3+1.5  18.3+1.5 33.3+2.5 1 AR R CV (%) 25.4 31.7 38.6
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Fig.2 The difference of carbohydrate contents in finger millet with different grain colors
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Fig.3 The difference of protein and total amino acid contents in finger millet with different grain colors
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Fig.4 The difference of mineral element contents in finger millet with different grain colors
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BARMONEE R BB T, N 2949 mg/100 g. Lt
AR OB TFETRAEREES. BEREYN

0.40 -

e
[
O

[ [ ] '—I
o I
025 b

-

VB, (mg/100g)
<)
(98]
S

-

0.20

ERE A it L EARER
Brown-yellow Brownness Black-red

$ith Grain color

Bl KINERE 0 fe 1, HRGE B OMEaR2
1, JEHEI2 W 127.7~477.0.270.7~443.0 Al 253 .3~
433.3 mg/lOO g, LR REIT NN 27.1%- 17.1%AH
155%. hEm_HRAREER, FHHERESM
RBOAEBT, N29mgl100g. HLAlH, S
R FEN Y& &7 B HARR (0 f8 1 2 A
B

224 VB A2 VB:&= HES5H%1, VB VB,
TEEEG, WOMBIOBFRIAEE BEE
o KR, OB GRETH VB JEE 5N
0.2~0.3. 0.2~0.3 F10.2~0.3 mg/100 g, EL 5T
AR, N 15.3%, HIREE OB TR K
G, BN 8.4%M1 7.5%. Aitefh. e
LB 1) VB2 YE 73008 0.1~0.2.0.1~0.2 F10.1~
0.2 mg/100 g, —FH L F REE N, 735N 5.4%.
5.9%F1 4.9%.

TTE

R AREN
Black-red

VB, (mg/100g)
s o
N

o
—
8]

i
=
S

BEE WE

Brown-yellow Brownness
#i A Grain color

5 FENGBEBTFHEERB HEERZB.AEER
Fig.5 The difference of VB and VB; contents in finger millet with different grain colors
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Fig.6 The difference of total flavonoid content
in finger millet with different grain colors

MM EB T, &8N 1643~194.7 mg/100 g, 78
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Table 2 Correlation of grain color L*, a*, b* values with nutritional indexes and total flavonoid content

Fa#% Index TS SC DF PC AA Mg K Ca Fe VB, VB, TF
L -0.323"  -0202 -0.038 -0204  0.091 -0304" -0.136 -0.339" -0.175 -0.021  -0.141 0.177
a 0.155  -0.083  0.106 -0.183 -0.111 -0208  -0.142 -0.064  —0.034  0.001 -0.054 -0.166
b -0.152  -0261* -0.063 -0212 0076 -0322" -0.086 -0273" -0.057 -0.069 -0.152  0.095

TS: B SC: Wk DF: MBEEZF4E: PC: HEM: AA: MEHERK: TF: MM, FE. “7 REMRMEEE (P<0.05) , “7
REAKRMEREE (P<0.0D &

TS: total sugar; SC: starch, DF: total dietary fibre; PC: protein; AA: total amino acid; TF: total flavonoid. The same below.
correlation (P < 0.05), “™*” indicates extremely significant correlation (P < 0.01).

24 EFHNEHNHEERST SEERE, C39 KRB YE. Ca S ERE, C49

BB T IBIRE RN B, DB aB A& i e, C69 [ VB AL & & i i o

TAENMBAL RS A (£ 3) KU, C16 /) VB, MHEL AR, DNEMT K, BB TRIER

SERE, C34 KEEN. EAMK. Mg. K. Fe Ca. Mg. K &2 HAEGRMA, H C34 BikE
#3 BUEBFHREEEEANSH

Table 3 Parental analysis of the excellent resources of black-red finger millet

@

indicates significant

ek B {62 F Black-red finger millet R FEME F£ 53 The nutrients of three main crops
Index C16 C34 C39 C49 C69 &K Rice /N Wheat Tk Maize
TS (g/100g) 0.6 0.7 0.7 0.7 0.5 — — —
SC (g/100g) 48.6 71.7 71.2 57.7 64.5 77.2 64.0 62.3
DF (g/100g) 9.8 115 11.8 10.9 11.4 3.7 12.1 12.8
PC (g/100g) 3.8 6.7 5.1 5.1 5.5 7.5 14.4 12.1
AA (2/100g) 65 33 6.9 3.4 3.4 — — —
Mg (mg/100g) 167.0 167.0 165.0 164.0 163.0 32,0 120.0 0.2
K (mg/100g) 598.0 674.0 605.0 552.0 487.0 130.0 363.0 270.0
Ca (mg/100g) 404.0 271.0 443.0 376.0 396.0 10.0 41.0 10.0
Fe (mg/100g) 3.0 331 2.66 27 2.9 0.5 3.9 3.9
VB, (mg/100g) 0.3 0.2 0.3 0.3 0.3 0.4 0.4 0.2
VB, (mg/100g) 0.2 0.1 0.1 0.2 02 0.0 55 0.1
TF (mg/100g) 184.0 165.0 172.0 168.0 201.0 323.0 - -

TR A B, AR S A R R SEA . BB Mg SESHEAERCB TR Mg S &
3 ZE R . Mg S NR RS E ol EEAEH, JF
AT Ca IR, LA ARARE . BT
BT IRt RS H AR 78 5 i A 4y, Ca. Mg MIFIFHRCR AT I Cay Mg 1 i R0 ISR
AFBE R T8 IR R RAATEZ . ALY SR A W7 A AL R T — Pt 7. BRItz
KH, NERMEOESESFRT Mn SBEFE 4, BOABTFRTY KM Fe S EEHE RS, 4
K, M5 Fe. Zn, CulX 3 MpFEH N Hoc 7y 583.4 1 2.9 mg/100 g. K&K+ K. Mg. Fe
EOEYREBEEKT . WAAREIERY, A6 S570508 268.0. 143.0. 1.8 mg/100 g1, #HLL
REGWHBREMRH Mo, Cus Zn TETELE WO ERK, BLOB TRV WM SEE,
Fo AW T, BB T Ca dEFETHEOM  KEHE 34, H Mg, K. Ca. Fe F&7%1°4 167.0.
HEOBT, FE5REEOBTHEREER. BT 674.0. 2707 A1 3.3 mg/100 g. ItAk, HEGER.
S Ea A 124.7~477.0 mg/100 g, X 5ETAUY HARMBEEI4ESEBR S, 20717, 6.7
9T 167.0~487.0 mg/100 g JEFEAHRL. L taFE M 11.5g/100 g, AIENE T i B M ESEAM K.
T CaFERMTFIME, AL RKEER Ca & AFFUSIR Y, 787 R & 4 4P AL TE Y
m 10 245, AR R RILBEATE S AMS S B EEE, AR AN R (B ) BB B A4
mmi28l, Ca Ml Mg Al BRI, TEARWFI R, HBa wAEREZES, WEN 9.8~13.0 /100 g. AHELE 4k
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RIE I EPBERS T IE A4 4 & & 1.4%~11.5%3031L)
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Preliminary Study on the Relationship between Nutritional
Quality and Grain Color of 69 Domestic Finger Millet Resources

Hu Ligin', Wang Suhua', Zhang Lu', Yang Xuele', He Lugiu’, Tang Rui?, Li Jiguang'

("Hunan Crop Research Institute, Changsha 410125, Hunan, China;

2Hunan Academy of Agricultural Sciences, Changsha 410125, Hunan, China)
Abstract In this study, 12 nutritional indexes such as grain color (brightness: L*, red: a*, yellow: b%), starch and
total flavone contents of 69 finger millets resources were determined, and the differences of nutritional indexes of
grain color and the correlation between grain color and nutritional indexes were analyzed according to L*, a* and
b* values. The results showed that the cluster analysis of 69 finger millet resources were separated into three
groups: brown-yellow, brownness, and black-red. The average contents of protein, total amino acid, calcium,
iron, potassium, magnesium, and VB, of black red finger millets were higher than those of all other colors, and
the magnesium content was significantly different from that of the other two kinds of grain colors (P < 0.01).
The correlation results exhibited that both calcium and magnesium contents were negatively correlated with L*
and b* (P< 0.01). The lower the L* and b" values, the higher the content of Ca and Mg. Total glucose was
negatively correlated with L value (P < 0.01), total starch content was negatively correlated with b* value (P <
0.05), and the rest were not correlated with grain color value.

Key words Finger millet; Grain color; Nutritional index; Flavonoid content
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