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Effects of Steaming and Boiling on the Nutrients and Antioxidant Activity of Millet

ZHANG Lingyan', LI Jieying', HAN Fei’, DING Zhansheng', FAN Liuping"*
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China;
2. Academy of State Administration of Grain, Beijing 100037, China)

Abstract: In this study, we addressed the effects of different cooking methods (boiling and steaming at a millet to water ratio
of 1:20 and 1:1.5 (g/mL), respectively) on the vitamin, total phenolics and total flavonoids contents and antioxidant activity
of Fenghonggu millet grown in Chifeng, Inner Mongolia. Compared with untreated millet, boiling and steaming resulted in
a significant decrease in VB,, VB, and phytic acid (P < 0.05). Additionally, boiled millet maintained a higher level of VB,,
while steamed millet retained more VB, and phytic acid. Boiled millet, rich in vanillic acid and cinnamic acid, retained a
1.39-fold higher total phenolic content than its steamed counterpart. The antioxidant activity measured by 1,1-diphenyl-2-
picryl-hydrazyl (DPPH) scavenging, 3-ethyl-benzothiazoline sulphonic acid-6)ammonium salt (ABTS) scavenging, ferric
reducing antioxidant power (FRAP) and oxygen radical absorbance capacity (ORAC) assays was in the following order: raw
millet > boiled millet > steamed millet. Therefore, boiling is a better way to cook millet.

Key words: millet; steaming; boiling; total phenolics; total flavonoids; antioxidant activity
DOI:10.7506/spkx1002-6630-201724018

52K TS201.1 SCHRFR GRS A SCE S 1002-6630 (2017) 24-0113-05
E[BE W

TRISHE, 25, B, L AR E IR KT EAIE TE RS2 )], B iR, 2017, 38(24): 113-117. DOIL:10.7506/
spkx1002-6630-201724018.  http://www.spkx.net.cn

ZHANG Lingyan, LI Jieying, HAN Fei, et al. Effects of steaming and boiling on the nutrients and antioxidant activity of
millet[J]. Food Science, 2017, 38(24): 113-117. (in Chinese with English abstract) DOI:10.7506/spkx1002-6630-201724018.
http://www.spkx.net.cn

/K (Setaria italica Beauv.) , ARAFHE 5 iHE SRR, /N KR TR T S X R ) K ARk X

Yo, RttF ERh ZRRED 2 —, T E
Hs, HEREEX, et ER80%, HIKEE
FE, KPR EMH A R10%. AR KIS AR
AWGRKIENBE ST, AT R WU TR, k.

Wk H 1. 2016-11-18

HETH: Az CORE) BHFL D (201313011-6-4)

AR . AR S SRR, BEYEE
TR By A, JTeEsk, EANAEIEE K
AR DA TF AR I BT, T 2
BRI AN RIEARE FFYI IO T, X T R BUE A

LAE R E REETH (SBN2014010290)

TEE T R (1990—) , %, WiLwtsiE, FENFERHEZHA. E-mail: 1115942939@qq.com
MEEMER: W (1972—) , %, #E, Wi, FENFEESFEFL. E-mail: fanliuping@jiangnan.edu.cn



114 2017, Vol.38, No.24

E6mill=

XRS5 53 B

MRIERD, U T2 BIX2 MoK H i STy
XN KGR IT 0 (B 5 SE AL A, A&
KA /N KN T 5 2 7Tt m] DO ANATTHR 1k 5 Dy 45 3
(R 28N RN R AR T 2, AT DRSS 5 25 A AN [F]
M /NK AT 30, AT AN T 45 3 s AR R O
P N b 0 N TN 0D | M W A ST R A D
i DR PUR A Vi R R

1 MWHEHEL

L1 MEHS R

WELT 2y : N ZERIE, UERIS[E20134E10H o S2i A
R A I L KL, GRS, HEMEHT
FEAE T IF HAECT —20 CUkF

HEE, TKOEE. ECk. CBRABE. VKESER. %
BT T R kR A a) E323]
ERERFIER AT 2,2 -BERIE- - (3-2FE%
FFUEME IR -6-F R ) 4% (2,27-amino-di (3-ethyl-
benzothiazoline sulphonic acid-6)ammonium salt,
ABTS) | 1,1- R FE-2-=f§ L5k (1,1-diphenyl-2-
picryl-hydrazyl, DPPH) . 2,4,6-= (2-M{BEE) =&
(2,4,6-Tri(2-pyridyl)-1,3,5-triazine, TPTZ) . /KiEMEVE
(Trolox) (¥ AbR#EMR)  JbnlH RERHARA .
12 5%

UV-260073 66T HARREAF 1525300
B SEE Waters/A 7] ;. SHG262% THREE ok ML
TN FRNE R ASA IR AT, ONS-14BIZR/HL  ILTEE
WATALENR) s F-7000% 6001 HAHSL A
CEXBI5-5MHEs T ZRPERSDIVERIF R A F] .

1.3 ik
1.3.1 Pl

R Dy 32 kW B AP T I 52 k3 IE kR
B MR FEFIIRIRAT K AR LR F 45 K
REAK, REZ A HAEKERL IR, BN EE R
FHZFE L, 28/ KPR L 1.5 (g/mL) . 100 C.
10 min®™"", Z/NKE R EE1:20 (g/mL) | 100 C.
30 min'", EE R THLA TR, —80 CTHIE, %
T 5 F Ho i ek T —20 COKAR . WE E TR KA T
RNk RE, 1280 H iR+ H .

132 EFRRRII

Z#GB/T 7628—2008 (#3¥rh 4 B, e ) ",
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Table1 Nutrient contents of raw and cooked millet

EIRO SR TS K K

VB,/ (mg/kg) 11.30+0.05° 2.10£0.01° 2.46+0.02°
VB,/ (mg/kg) 0.55+£0.00" 0.4040.03" 0.15£0.01°
TR/ (mg/g) 27.8740.09° 26.05+0.01° 25.45+0.00°

e FTARNG FREOR 2R R (P<0.05) o FER.

WRIFTR, HHENKM, Z/NKRAE N KBV,
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VB S RELEEZER (P>0.05) ; A MENTE
INKHVB, FE R EF A, KA &N KF VB, & &K
27%, F/NKVB,&EBEKTI%, AT 2M T AR
rh K I T e R 3 T BUVB AT VBB S AL AR, AR T
7&K (10 min) , F/DKEEELK (30 min) , S
VB, & B KIERFK (P<0.05) . MRS EARME
K2 M TRz A REESR (P<0.05) . HA/h
KA LG, 28N KA /N KAR R & 2 5 Al k2> 7 6.5%
8.7%, XA[fg M TG, MRS /KP IS
TR 4G, NMBEEESS®ETHEE, B8
ORI R N
22 AN TR N RS B AR

WE LR, 22 Fom 107 308 3 52 m /oK
WHEH. &E6MMEH &R (P<0.05) . A/NKH
TR . S ML &R A (35.73£1.65)
(64.40+£2.49) mg GAE/100 gfll (100.13+£1.02)
mg GAE/100 g, 5Zhang LizhenZE™ i 112 /)
Kol B My 25 &l & B AHLT, 20 00833.130 65.07
mg GAE/100 g,
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Fig. 1  Free phenolic, bound phenolic and total phenolic contents of

raw and cooked millet
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Table2 Phenolic acid contents of raw and cooked millet
HyR S/ (gl
ESA S S BhK
HFEHR — — 0.1840.00
FHR — — 3.14£0.02
PRI R 1032.81+12.06° 427.8742.03° 758.554+2.13°
[5i] 5 PR 8.07+0.03" 6.2840.02° 1.64+£0.01°
Y — A

M2, K FANKRE AN K R
A RERER (P<0.05) . NEhEGKRINEF F
BRAIAF LR, Hernanz 4% il K3 b 7 SRR AN B 0 1R
TEAERE R, B EE GRS KEE SRR
78.0%~86.3%, [MELNE\577.7%~82.3%.
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b, WHERE S EIWA59%, MBI IR/22%. & /NKh
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Blo NSRRI B 5 SRR B LR, (H R AR
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Fig.2  Free flavonoid, bound flavonoid and total flavonoid contents of
raw and cooked millet
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Table3 Antioxidant activity of raw and cooked millet

pumol TE/g
P K HAK K
DPPH 2.7440.02° 2.04+0.05" 2.3940.03°
ABTS 10.30+0.07° 7.1040.42° 8.61+£0.55°
FRAP 5.13+0.18° 3.98+0.33 4.87+0.29"
ORAC 71.60£1.77° 103.004+2.21° 82.740.55°
APC 0.92 0.80 0.87
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FORACYERTM 17 F/N KB L&A E 1, DPPHIZEAT M
3 FlNKRAIE N KR Z S E G B E N E R, H
BNKPUEATE P T AR/ K ORACTEAIN Hi6 /oK
FE Kz HPTEMEE R RENES (P<0.05 , H
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ABTS J5 VAR I ) A 0 P08 A TG 1 5 T 7 A0 402 35 A K
(P<<0.01) , HAHXARELF]0.997 3.
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