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Research progress of phytochemicals from millets
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Abstract: The millets resources are rich in China. Phytochemicals in millets with the potential to reduce

the incidence of chronic disease are good resources of nutraceuticals or health food ingredients. In this pa-

per,recent research progresses on the distribution in grains,major categories,contents, health benefits and

processing effects of phytochemicals from millets are systematically reviewed,aiming to provide a theoreti-

cal basis for food processing industry,home cooking and diet nutritional balance.
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JN#2 (Finger, Eleusine coracana) .4 T (Foxtail, Se-
taria italica) . F (Proso, Panicum miliaceum ) .
/INZR (Little, Panicum sumatrense) . |5 3 28 #1 (Ko-
do, Paspalum scrobiculatum) . £ ] # (Barnyard,
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Table 1

Classification and typical chemicals of phenolics

2% 5 Phenolic 25| Category

WY T Typical chemicals

BRERPRRATEY Hydroxybenzoic acids

i3 2 Phenolic acids . . ) o
BENEERRATEY Hydroxycinnamic acids

FHEER . T HFM Vanilic acid, syringic acid
] 2% B2 \ I+ R Ferulic acid, sinapic acid

H i i% Flavonols

# il Flavones

# e Flavanols
el Flavanones

7 & Anthocyanidins

SF# [ Isoflavonoids

H i 2% Flavonoids

Wit Jz 2% LI ZS By M Quercetin, kaempferol , myricetin
AKRREHZE 73 % Luteolin, apigenin

JLAS % . LA £ Catechin, epicatechin

Ml 2 L X By 88 K2 E Naringenin, eriodictyol , hesperitin
T 0 F P & Cyanidin, pelargonidin

=¥ M K G4 I8 Genistein, daidzein
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Table 2 Major phenolic acids and flavonoids in millets
RRAMEY AR RRAT A BEER AR AT AEY EAES EE PN
Millets Hydroxybenzoic acids Hydroxycinnamic acids Flavonoids Reference
R e F LA R LR LSS s o by -
s L R R A TS T
BT Kb Ea T BB WE L E L3420 H L
B Methyl vanillate, protocatechuic Si N ldJl_ q ffoi id. p-Cou- KRBEZE AT M % -
. ~ inapaldehyde, caffeic acid, p-Cou N RN T L [5,15]
Pearl acid, protocatechuic aldehyde, p | tos - . o 4-OMe-tricin, apigenin, myricetin,
Hydroxybenzoic acid, vanilic acid, inar}if pe?. ose,'dp j(iufmarll'c aqd’ acacetin, tricin, 3, 4-Di-OMe-luteo-
vanillin, gallic acid, hydroxybenzoic ransierulic acid. cismeruiic acid, lin. rutin, quercetin
acid sinapic acid, cinnamic acid
WEFR EFHERTPE.RILER .
JE LA E X 58 56 8 R L X 2
AR R ARV =R, SRR NMERR X A S N
KR TR IR PUBLAR | f 2 B B AR
BE T Gallic acid, methyl vanillate, proto-  Chlorogenic acid, caffeic acid, p- TR [5,16]
Proso catechuic acid, protocatechuic alde-  Coumaryl pentose, p-Coumaric acid, Apigenin ’

hyde, p-Hydroxybenzoic acid, p-Hy-
droxybenzaldehyde, gentisic acid,
vanilic acid, vanillin, hydroxyben-
zoic acid

sinapic acid, ferulic acid, trans-fer-
ulic acid
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4% 2 Continued table 2
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Millets Hydroxybenzoic acids Hydroxycinnamic acids Flavonoids Reference
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Finger Gallic af:ld,methyl vanillate, ])er()— p-(,ou@arlc a.md,‘Frans-fe%rullc'ac@, (,atechm.7 trans—ca‘[echm'7 taxifolin- [5,17-21]
catechuic acid, p-Hydroxybenzoic trans-cinnamic acid, caffeic acid,si-  O-hexoside, gallocatechin, proan-
acid, syringic acid, gentisic acid,va-  napic acid,coumaric acid thocyanidins, procyanidin dimer B1,
nilic acid epicatechin, taxifolin, vitexin, iso-
vitexin, myricetin hexoside, myrice-
tin, quercetin-O-pentoside, procy-
anidin dimer B2, apigenin, luteolin,
quercetin, kaempfero, naringenin
R T-OM AR BE R,
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JFILZERE SRR R ERER., MEWENEERIT TR T .6-CH B 5-8-C-h i & 7 3¢
FERTHER IKHR 2 B = B B R R RBF RBREZR M LR L
[ 4EM  Gallic acid, methyl vanillate, proto-  Chlorogenic acid, caffeic acid, p- Py [5.7,22]
Kodo catechuic acid, protocatechuic alde-  Coumaryl pentose,cinnamic acid Vitexin, luteolin-7-O-glucoside, T
hyde, p-Hydroxybenzoic acid, isomer, p-Coumaric acid, sinapic isovitexin, quercetin-O-pentoside,
vanilic acid, vanillin, syringic acid, cinnamic acid, trans-ferulic rutin, 6-C-glucosyl-8-C-arabinosyl
acid, hydroxybenzoic acid acid apigenin,apigenin, luteolin,
quercetin, kaempfero
il B3 A F 4 SE-T-Or o |-
B bl 4 L S RO B3, 7- TP S -
A-O-B-D- R R L 5 R 2 9 -3~
2 O- R 2= p 1T
'?eff Naringenin, naringenin-4'- [23]
methoxy-7-O-¢-l-rhamnoside,
eriodictyol-3", 7-dimethoxy-4'-O--
D-glucoside,isorhamnetin-3-O-
rhamnoglucoside
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LA E X 358 56 2% R L X 3
ENR MR TR TR gy o m AR LR K KO 6
2 AT . 2 A =B R R 2k R AR AT AR ) 2 BEI-8-C-PTRE AL e 2 PSR &
ot Gallic acid, methyl vanillate, N . . . . ! iy _
N . . . . p-Coumaryl pentose, p-Coumaric Catechin, quercetin-O-pentoside, 6- [5]
Foxtail protocatechuic acid, protocatechuic ) . [ . N N . L
. acid, trans-ferulic acid, cis-ferulic C-glucosyl-8-C-arabinosyl apigenin,
aldehyde, p-Hydroxybenzoic acid, chlorogenic acid derivative 2 apigenin
acid, p-Hydroxybenzaldehyde, ’
gentisic acid, vanilic acid,
syringic acid, vanillin
IFFBE N B LM X SRR T
W T e L RTAR WSUPTR 5
R USRS i D) LSRRI 2
INZE sallic acid hl 0 : Sinapaldehyde, p-Coumaryl pentose, JF3¢ % (5,247
Little Gallic aci »methy! vanillate, p p-Coumaric acid, sinapic acid, Apigenin o
Hydroxybenzoic acid, vanilic . S . .
; . . e trans-ferulic acid, cis-ferulic acid,
acid, syringic acid, vanillin chlorogenic acid derivative 1,
chlorogenic acid derivative 2
o SETECRERABR s EUE KSR ST [,
Barnyard athic acid, vanilic acid, hyaroxy Sinapic acid,cinnamic acid Tricin,luteolin, rutin, quercetin e
benzoic acid
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R B TR I
E&Pﬁ Gallic acid, protocatechuic acid,va-  Caffeic acid, p-Coumaric acid, feru- ﬁm?‘*ﬁ’ LH’% [22,26]
Fonio Apigenin, luteolin

nilic acid, syringic acid,
hydroxybenzoic acid

lic acid, chlorogenic acid, sinapic
acid
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mg/ g, W K 2 i AR 0] LU AR AR BE T Y A R
. M TEEREY RS RS, FIEEH
R 838 B Y i T Ak,
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