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Comparative Study on Antioxidant Activity of Alcohol
Extracts from Different Millet Cultivars
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Abstract: In order to study the antioxidant activity of millet,5 millet cultivars were used to determine the
content of antioxidative substance,the antioxidant capacity of alcohol extract from different millet cultivars
were compared, and the relationship between the antioxidant capacity and the content of antioxidative
substance was analyzed. The results showed that the content of the total phenol, flavonoid and alpha
tocopherol ranged from 369. 9 to 793. 1 mg/kg, 162. 1 to 459.3 mg/kg and 7.1 to 17. 1 mg/kg,
respectively. The IC, of DPPH free radical scavenging, OH free radical scavenging and the power of
reducing ranged from 0.09 to 0.24 mg/mL,0.41 to 0. 74 mg/mL and 0. 98 to 2. 35 mg/mL respectively.
Zhangzagu No.9 had the lowest contents of polyphenols, alpha tocopherol, the highest flavonoid content,
and the DPPH free radical scavenging capacity was the highest in all test cultivars. 8311 had the highest
total polyphenols and alpha tocopherol contents,the lowest flavonoid content,the strongest OH free radical
scavenging capacity. Zhangzagu No.3 had the highest power of reducing. The correlation analysis showed
that the DPPH free radical scavenging capacity was positively correlated with the contents of total

polyphenol and alpha tocopherol, negatively correlation with flavonoid content. The OH free radical
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scavenging capacity was negatively correlated with the contents of total polyphenol and alpha tocopherol,

postively correlated with flavonoid content. The reducing power was negatively correlated with alpha

tocopherol content.

Key words:; millet; alcohol extracts; active ingredients; antioxidation

GRS N BRI — 0y . 1 S i
SERLSK , AT B E R L DNA A= B L B 1 O
WEBA - ERBG R S SR ERE B
PR N T A A A BE S T R 1 i 3
BH T 28 2 AR A KA RHFEEEN, —H
FowkE R TR . KRB AL th T O TR
RG24, X AR E BN %52 6. R
RITEAL IR > T LK B 2k K4
AR B A R B Ak 5 R T BE 8 T IR A
PR3 3 A R A i/ T R T R
KB, R BRI A BAF R RSN A T T L
SO P2 vk R R R AR R M A
BFSE T K B 0 X R R 3 7 1 45 W 9 /A 3IF 52
TR U B A — 5 WP A AR

BT REBEMREY, EHRNEERT, A K
IR 22 0R 45 D3, W s 2 kT e
TR AR T 0 A B, — 2 AR 1 i3 B
H G T4 THIRT I 2 5 B T 7 5 b 3 4507
T A T A T A T S A R . K
T SRS T A b B2 5 17 26 2 A 1 20 1 7 I
P B A28 45 T 20 Al 00 AR A0 B B R AR A
At S B0 BT 7 A LA R B T JLARTE 4 [ Ak
Dl DX A ) R T AR R L O TR g R A
7RI T oIS BB AR BE T, LU
Fi 8311 Syt M SRR E T “ KB RIIB T
SRR BT A A R A (R B o - ) &
HOIE R T AN R R R T A TR
YT A i SR TR PR B 6 R B TR AT S
TFHUEACRE S T i, I A& B A T UK b
o O e 412 PR 30

R

1.1 a4 4

P F A B RIS 35 KRR S B
TR 9 5 IRARAT 10 SRR LA Rl 8311, 24y 5k
F AL Bl 2= B de it A 1B 7 25 AR /oK,
T 45 CHEFF T ik . A Ee LT ik fa 1y
IINKR IR FERT G2

R DPPH A8 MK 5 T o - EF WG

A T3 sigma 24 w5 BPL AL kA &l A g
MBS A= WA BR 28 ) 5 FR I SRy €0 435 405 0 IR I K 7K
VR . BE TR IR W R A Ak B R AU Bk
FACE = O TR AR A BE SR S A i

FHAYRS 723N AT UL Ao B (R % R
2SR T ) LUV — 1800 1 48 40 Al I 4> 6%
A (H AR EAE) JIXFM110 B4 2 jiE XUEE (I
T 5 2 RIS 2R A B2 7)) CH2050R 7 5 3 ¥4 Uk B9
OHLCHI R R B R ARAF) T2
— RV (FEZ R R AL A R A R ) R 8335 X
HP1100 ( Agilent 23 w]) (¥4 VR T4 B (b 5t 19 2= 5 52
AR A R A A E R K S B9 (R EE T 28 0 R
AMRAF) RE -2000B JiEgf% 75 K& AL ( 15 A 1k

ILERT )
1.2 R FH*
1.2.1 BFEkmea i BAE ST

ek, i 0. 150 mm i j5 B AE & H . R H 70% &
BV VR M0 DURHIE EE 1010 FE 20 4R B 2 1Kk
J& ,5 000 r/min B5.0> 10 min, Z J5 4% B & T 45 C
JIE e 28 AN TR e 4, e AR WV VR TR T R AR B AR
TR . 1] 70% & s WK T 0 i i 15 31 1
MR SR

1.2.2 BAFRBRYPEERY>ALTHNE
1.2.2.1 Sl ara SRR AR 200 R % 5 I
A A F BRI B UL 1 mL T 10 mL 75 &
#iHh, M A 1 mL Folin — Ciocalteu 1 &%, 24 j5
A 2 mL 15% Bk B2 0 W, HK 245 %2 10 mL, =
N BN 2 h, FELE 760 nm £ 5E WG FEAE, KR BR
HEMZT A A H IR E FRY &, S S =L
1 kg/NK B 9 BB TR (mg) R 7

1.2.2.2 wEER KEBBREFIW 3 mL T 25 mL
ZAEA,MA 1 mL 5% WA, IR, SR N &
B 6 min, HIIA 1 mL 10% #5255, IR G TEIRT
#E 6 min, TR 10 mL 4% NaOH ¥k, F 7818 7K
JEAS,FE 15 min SR 5 7E 500 nm KR H 0O
FE AR A o o 2R T B R Y T Y i S B
FELUEE 1 kg NRAYE T 24 (mg) #oR 7,
1.2.2.3 a-AEFHEE RHIMRELY o -4EF
T3 o o it AR o fh 2, X ERER I o - AR E



30 T R A

%46 %

AT E , @A R L HEE C18 41 (150 mm x
4.6 mm,5 pm) , i SHA N B (G50 - 7K (95/5),
W A 1.0 mL/min, #EFE & A 20 pL, #E¥E K 30 C,
MG &3 A 280 nm, FERE AR T IE S T o -
AEHEH SR RHSEETEN 7R 16 min 7247 i

1.2.3 B FRRMpeRAAZ R Z
1.2.3.1 DPPH [ HSLIFBRAR  J3 A 4% U

EWEHN0.1.0.2.0.5.0.8.1.0 mg/mL {94 F 4
By 2 mL, 2y 51m A 2 mL 0.2 mmol/L DPPH Z, &
VIR, TR )T T I AL 30 min, LAJGK ZBEAE
Z MW, VA Ve XS BE, F 517 nm Ab e i S
8, 4% T AL EIE R (SE) .

SE=[1-(A, —A,/4,)] x100%

K ,A, 2 mL BB +2 mL 0.2 mmol/L
DPPH Z B W (W WG, A, O 2 mL BE SR+
2 mLIJC/K & BEM WG BE, Ay S 2 mL oK &+
2 mL 0.2 mmol/L DPPH Z, i i iy W S i ™),
1.2.3.2 OH A il EEBRE 0 % BUR &
W4 0.1.0.2.0.5.0.8.1.0.2.0 mg/mL {4 F
FEEC 1 mL, 2350 A 1 mL 9 mmol/L & R 2k %
WA 1 mL 9 mmol/L 7K 4% MR & B ¥ W, i J5 A
1 mL 8.8 mmol/L H,0, Jg s i, T 37 CIHIE KA
F KR 15 min, FHZE KA EH, A Ve i BHE
XFRELAE 510 nm Zh WG W BR AT s o

HERE =[A4,-(4,-4,)] x100%

A A R A FEOROGEE A, i ARy I
W e N B LA 1 I A R O i 0
1.2.3.3 WJFJ)  4rhlk % s BUs vk B 0.1,
0.2.0.5.0.8.1.0.2.0 mg/mL (4 FH B, He T
TR A W B AR A PR AS w1 & A B AT S
ME, AR B T, i i Fe' ™ — = ufk g = 0y ik
(Fe'" = TPTZ) P A5 a1 Fe’ ™ - TPTZ [ HE J7 5 bk
Y
1.3 HELEBEHHF

YB3 R T M+ bR 22 ROR,
PR AN AT PR 2 B0 il ok B2 1G5, 5k i, 1C,,
A /N, B S Ak T R R B E B OR H Excel
2010 #E47, AHSC M S 22 5 18 3% M 0 R SPSS 16.0
BAFHAT o

2 HERHpA

2.1 AERMHAFRIEMFHNEERSSENH
R 1AL, B & & A b AP AS [|) i A 22
ST 369.9 ~793. 1 mg/ke, 8311 MM &R,

H793.1 mg/kg; KA AT 9 5 i AL, U R 369. 9
mg/kgo AN A T b b B A o - A T Y R A
ST BN, 4 B T 162, 1 ~ 459. 3 mg/kg Fll
7.1~17.1 mg/kg, H o, ik Z44% 9 5 2 & &
#, 0 459.3 mg/kg,a - EEFM AT ERM, R T 1
mg/kg; i P 8311 4 B ¥ A & 40K, O 162, 1
mg/kg, fH o - EF W &S, R 17.1 mg/kg, &
GEit oM ,3 B o B 22 (8] G S A O 1
F1 AEARMAEFHIHNEH . EWMMN - £EHSE

mg/kg
rit A JsYC e e o -EHH
R 35 441.7 £37.9 366.7 +7.7 13.9+£3.3
KRS S 427.9 £40.0 374.3 +6.3 10.7 1.5
8311 793.1 +£49.7 162.1 £3.1 17.1 5.9
KRR 9 5 369.9 £12.1 459.3 £11.0 7.1+8.2
BRI 10 5 532.3+£9.2 388.5 +6.1 15.3+£7.8

2.2 AEASMETFRIVMNAENENSH
2.2.1 s DPPH A wAkeyFksEm mE 1 arH),
BFREY WKL 0.1 ~1.0 mg/mL i, H (5K
B4 5 S BRAM) X DPPH [ H 3 1% 7 B BE 7 Bl %5 2
H) Jo btk A B8 0 T B4 5 U B A F 4R U X
DPPH H i 5 B —E W ERIEM. 5 Ve ML, &
T T %k DPPH [ fy 3L (9 g S AH X 3855 . Ve
Xt DPPH [ Hy 5 19 3 BR R 7E 0. 5 mg/mL B & 35 %
93% ,BfiFE Ve T W B M, 1 bR B S0 R
WK, 5 MA TR IUYE B DPPH A i 21 BB
FIARFL0.1 ~0.5 mg/mL B, 3K 72 48 5 S35 Bk DP-
PH [ 1 3L 988 ) T Ho A 4 A 5 Rl 24 $2 00 i it
WK TF0.5 mg/mLE}, bR T 5K 24 4% 5 5 R4, 4 Fl
AT bR B o 50 RE 1 AR 2R e R A
AN T R IO I B DPPH [ 5 (4 2 250 il
WPE 1C,, W& 2, M2 nl%,5 Fas FHEEUY 6 B
DPPH i 51 IC, H¥ & T Ve, R A THRBY
YIEA — &M Bk DPPH [t 3L RE 1, B85 T
Veo 5 A4 F 5 RIS XF DPPH [ H 3% (1 75 B
e 12BN 8311 <3k 443 10 55 <K 45 3 5 < ik
W5 T <iKERI T,

100

90

80+

70
60

X-5KRIMTY
- TRIRAY
0 0.2 0.4 0.6 0.8 1.0
JF %/ (mg/mL)

DPPH H FHIETFH R /%
W
(=)

O W

—_ 1 W A
cocoooo
'w\\

E1 FEGHEFRIY DPPH B HENFERER



%2 ERFF RF A ST BRI RALFE LA 31
x2 AEMMAFRIYER DPPH B B &R IC,, & mg/mL
i H KA 35 KA S5 8311 KA 95 kA4 10 5 Ve
1Cs 0.17 £ 0.02 0.12 % 0.01 0.24 = 0.00 0.09 = 0.02 0.22+ 0.01 0.02 + 0.01
2.2.2 OH A wAkayFkt/ER MBI 2 ATLIFHE Ve, SIS THRIPIXT OH [ & 135 B AEH 58 T

R B EAE 0.1 ~2.0 mg/mL B, &5 F 4
BYXE OH [ Hy 1) 15 B 58 7 BE 4 52 WO T 6 ¥k i
38 0T R S, DLW A R U XS OH g il 2 AT
—EMEBRER . 5 Ve ML, &5 F 3 HU 3 B OH
B HI 3 B A XA 55, 2 B O B A ok B Gk B
2.0 mg/mLIEf 8311 FIsK A 4 5 5 4 1 42 B i BR
OH HHILMEESI S Ve MY, 5 Fi s F 4RI bR
OH [ i B BE 7 AR, o i b 8311 42 U9 0 B
OH H HiFEMBE Sy & T HoAth 4 > a Bb o A [ b 45
FHRIYEBR OH H i B IC,H W R 3, HE3
AL A T RIBCITERR OH | i Bk /Y 1C, (5 ¥ R T

Veo SN MG ER Y W Br OH [ iy 25 A9 BE
RIMAKIEE 05 <KD S 5 <HKBHB3 5 <3k
224410 5 <8311,

100 ‘ §
© 90 X S ——
5 80
& 10
i 60 | X Jacm
T go ——iR A A5
b 40 08311
=39 2K 107
I 50 —X=Vc¢
il & —X-TRAR3

0 , ‘ iR 9T |

0.5 1.0 L5 2.0

JUHR S/ (mg/mL)

B2 FAEGWMAEFRRYN OH BHEENERER

£33 AEARMETFHYER OH BEER IC, & mg/mL
I H KA 35 KARA S5 5 8311 KARA 95 KA 10 5 Ve
ICy, 0.65 +£0.05 0.70 £0.02 0.41 £0.01 0.74 £0.02 0.59 £0.01 0.01 £0.02
2.2.3 @A A3 iR, A TFIRIYIAE R ) H10 5 <KZEH 3 S,
R I R R I ROC R B A TR e .
U AT — SRR T o A T B H R B K " Eﬁgﬁ%/ﬁff,ﬂfffw
T 0.8 mg/mL I, 8767 3 5 (9K 51 85 T H A 5 oy VZZ* o
B, 7E0.1 ~2.0 mg/mL B ,5 4% F & A p 8311 20 /XQX '
B B T 85 0 5 AN T R TR ) 1C., | E AR . - ~
{HHN 4. %4 ATRLS BT SRR I 1955 5 BRI (mg/mL)
TIRIM N : 8311 <7KAH 55 <R AT <ok 2% B3 RESHEFRIWGERH
F4 FESHAETFREMERNENIC,E mg/ml.

it KIRA 35 KARAS T 8311 KARA9 KA 10 5
1Cs) 0.98 +0.05 1.45 +0. 01 2.35+0.02 1.35 +0. 01 1.05 +0.02
2.3 AFRIYHNELENSEERSSEN 0.9 FFREYMAER WS B0 & & (r =

PSS i)

M2 S A, 4% 1 4R By Xk DPPH iy 2 (9 35
BRI o - A AR B A OG HOE R
oy 0.850.,0. 975, T 5 B M 5 4 52 2 3 A
K(r=-0.944) ;% OH A R MHERFLS B0,
o - AR H B SRR TR IS, A OC R B
-0.992, -0.877, HEfl&E R R FIEMK(r=

RS BTFTRBYUMNAELEFESEERS

SEMNHEHXESHT
s DPPH [ H 375  OH [ MEERR BN
YAy 0.850" -0.992" 0.622"
] A ik -0.944 " 0.991* 0.744*
a-EHBH S 0.975 " -0.877" -0.903 *

o= AUERM LA 0.05 KRB,

0.622) FHE&H(r=0.744) 2 B EFHXL, 5 o« -
EEMEEREDEAML(r=-0.903),

3 k5T

Rl PN CE R A g i
NI —E LS, KR RZAA T af S
B R 8311 ) G BFSE TR Rl 48 F i A 1 B0 4
e & B M AL RE T . B XA TR 3 A
RSN BRI 5T R, 5 FAR B B — 1
oML ELRE S BRT, 6 TREW AL S
TP A o R DGRB9S ] B 45 R L o)
AKHEZE T S SR M S R M, XF OH [ iy
BT R R T A e B, kA Y &



32 T R A

%46 %

B, SRR BE ) 5 R O b i S R R
FIEAK ., 2Rs ™ mad o 2 w5 kB, Hob
AT S g R B i B W
5 2 Wy B AN AETE AR S S T R [ 9 Fh R U
R PR R i SR AL RE IR E 2 . AR
H, R R o - R B 3 R A S PR
e IR G LA BT R T, B R A o — A5 B
58 T HRIBUY I B A AL RE 03 B 3 A e
o B SRS OH [ i 3L W5 B R B A W3 il
KX Z fH5 DPPH [ oy 5L B R 2 B EAH G, X
S Tn It i BF g 45 B — 50 ® I 5 5 DPPH
FlEERREA B EMRMEER, 5 OH A H
R A R R ) R E A 06 . R Uk S Y
JEUE AT TT RE R RE A D, i TREA B A IR, R Bk
B GE it 2 AR RE A B, A T RE S T RE R 4l i
SR o AR R A T B A R AT B E AR,
FHL R ZR BT A AL P (H 1 R AE T A B O T
WO ol 8 A ) ke 2 AR () sk 2 A [R] — 95 R PR R
A0 FH 38 3 R 75 A7 A D IR S 1, T — 45 3
IREAS Bt X048 Ak B 40 HE 4T 4 40 AT 45 A
R A0 B0 B AR 56, LI A 48 T 3 U b R R 4
(P A TR . R, [ P A X /N oK 42 B 1
AL BT IE 8 0, A 2R i S Ak 1 7 0t
I T A 2 A3 HE AT T BRI 5T, ok HE— 25 B A
I 2 B B B AR VR B

2% 3k

(1] 25 L4, Mk, % AmESEMITRERIT].
s BE 2 HE R ,2008,29(4) .85-88.

[2] Dutra R, Leite M, Barbosa N. Quantification of phenolic
constituents and antioxidant activity of Pterodon emar-
ginatus vogel seeds[ J]. International Journal of Molecular
Sciences,2008,9(4) :606-614.

(3] OWESEE, IR #607, WM, 4. B E LAY A AL
Wy oy B 5 M [T ] A 2%, 2015,36 (6)
155-160.

[4] ALX,ZL04E. KA Y BT & AL 09 4 FI L BT 50 48
DLLT]. H 2k ,2006,29(7) :739-743.

(5] ESrU fif o€, 32 4, 46, 3K vh i 28 48 By D s B Bt
FAALRE T IR B M [T]. B Bka~,2012,33(1) :72-76.

(6] &M, f, £, % LR ILEkESZ B 5 M8
B & P A AR PR [T ] AR % 4k, 2016,30 (1)«
72-78.

(7] Z8#8 . 20K, BELE,F MY LHAHaE P EN
s BE R [J]. oh A rp 223 ,2015,10(2) :141-146.

[8] Okawa M,Kinjo J,Nohara T,et al. DPPH (1,1-diphenyl-
2-picrylhydrazyl) radical scavenging activity of flavonoids
obtained from some medicinal plants [ J]. Biological &

Pharmaceutical Bulletin,2001,24(10) :1202-1205.

[9]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

dPRAE, T EE, ke R, S KRR IR 2L & Wi B
H i S R I e (T]. = R R 2= (A
SRBLE IR ) ,2012,21(2) :79-83.

JAHT, 220, TR, A R TR 3 i el e 2 T R
MEBEZS e R & s K 5P bR AT [T ]
Wi 247 ,2014,28 (4) :662-669.

R4, B, SO (s ki e 4k R E
JFoRE A B [T AR Tk ,2009,30( 14) .51-54.

XTE L2, Wk B K 22 4 B0 1Y 4R A Bt Ak T
MR LT &5 Tk R ,2007,28(2) :131-132,136.
TR AR , 2558, X T, S R SR U X s v A
KRR BRPLEALVEH BT [T]. = Wi B 22 24 5,
2012,13(3) :177-180.

BEE IR, &/ E S
v B ,2011(8) :33-37.

XUARE , T BB FR I 2% F =k B 5 T & R 7 1)
[J]. Al T/ 5 AR (7= & im Tk ), 2013 (12) .
15-17.

M T4, B 25 B,k A, 8. [ P9 A4 1 B9 BF 55 BOIR
[J]. Zef /4 ,2000,20(3) :27-29.

XWFA ) R, S e, 4. A B 0 5 R R = Y Tl
M [T]. Rk B4 ,2013,19(3) :77-86.
INRHE, H AT, TR M BE G R (R R B R X
TR TF = BoK AR RAZCRGEm ], 76400l
2% 2016,44(4) .487-490.

THE F=ZAEMX KA EREERESSEAY
BEARLI] A7 2 B 2= it ( A SR B 2= ) , 2013,
29(4) .45-48.

R IREE, DL E. KRS RINA T A
ME NPT SIEN [T WA Tk B 47 ,2012,29
(1) :23-26,34.

WA KRR, 2R, A SRR DTk AR Rk
RIEFRMERF[T]. ACKR A B ,2015(13) :4-5.
XA, o B R AR, AR S TR S AR B B R S Y
Bl i A AR T M LT & 8 BE 2, 2014, 35 (9)
118-122.

SRR B AR R ESR AEAS [V R AR IO ik )
IR B PR TR PR M R i [T ] Bt N Rk B
2012,40(10) :44-46.

2 F G, DA, RV BE. 8 i A5 SR B s v
Jo i S P RE T A H A ST [T ] o AR 3 2
17,2013 ,28(1) :41-47.

T, E % U RL, A5 TR IR 25 05 B L B SRR
R[], v & R 24,2014 ,14(2) :60-66.
A,k SCAE R 55, AR AR R BB AR S T A R TS
PERFZE[)]. o E 2501 ,2015,18(4) :555-557.

AT i AR R, B, G5 3% 22 B U B A AR T M
FE[J]. AR 24 4] , 2007 ,16(6) :76-79 ,84.

[ TR AR S SR AN =9 & R N I S < /=
EREES BRMAEOHSEARR[T]. R EK
v Bl2% 2005,38(7) :1324-1331.

D s N B AN e - ST P /L =
WM [T]. ) R RH#,2013,40(7) < 7-11.
#oeoe, EI A, WA A, 5. W 0L 6 MR S 2 Fh 3
HIBTE AT M B AT 98 [T ] & SRl 2#,2012,33 (7)) -
20-25.

TR AN HT]. K



