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Method for Evaluation of Foxtail Millet Cooking and Edible Quality
LV Ping™?, LIU Jian-lei?>, DUAN Xiao-liang?, WANG Qian?, CHANG Lil?,
ZHAO Lu-yao®, ZHANG Dong?, SUN Hui?><

(1. School of Health Science and Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, Ching; 2. Institution of Grain Quality and Nutrition, Academy of National
Food and Strategic Reserves Administration, Beijing 102629, China)

Abstract: Foxtail millet, a high-quality coarse cered, is generally used to cook porridge. Cooked foxtail
millet is another food product of this cereal. However, a systematic evaluation method for the eating quality
of cooked foxtail millet has not yet been established. In this study, heater type, millet-to-water mass ratio,
water type, and soaking time affecting the edible quality of cooked foxtail millet (Variety: Zhangzagu 13)
were investigated. The hardness viscometer, colorimeter and sensory evaluation were used to
comprehensively evaluate the edible quality of millet. The optimal cooking method was determined as
follows: Firstly, put 300 g of millet in an electric cooker and wash twice with deionized water quickly.
Secondly, add deionized water in a mass ratio of millet to water 1.0 : 2.0 and soak for 30 min. Finally, cook
millet for about 45 minutes in the essence rice mode. After cooking, stir well and stew for 20 min. This
research provides an important scientific basis for foxtail millet cooking and edible quality evaluation.
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Tablel Sensory evaluation standard for foxtail millet
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304y FRAME vk bR, UHWRAT IR0 R, 21~25 4
SOTF nk iy, WU, (AR, 16-20 5
WAVRE 2, WML AR AOR, A SR, 0~15 4y

an PP B 2t I 9 AT A4 .
VP, ARE /N RIS 22 ) SEBRAB BL, 57% Xt BRRE
XF A PEAr I H A3 A TAT T .

FEAN S U0 T A PR o ARE AR T I A B A &5
B AT E, AR IR 2E R
(BI85 L) N s, &/ EMT
FOPHIME, e LSRR PE B YR /oK R
TS BURCE P AR, g, TS
TR — 1N
1.3 #HESH

SR E R E2E R ox, SR SPSS 24.0
B X 0 e A T W AT
2 HBRE55H
21 MAB[HEBIDNKIER AR RN

M8 2 W ARG R R R /N R R
(G BE A BAPETC W 22 5, (R AR 28 81
AN B BE AR T IR AR N KRR, B
HEFRE . RO R ZE B Y /K A R
TR A ZEE RN KRR, (RS AEE.
LRGP 25 20 /N R RO IR B Lo = TR R BB 25
BN, EEE b ER T R IREZEE N
K, Hh 5emmain b f 2 5k 3 W%
Ko

] — AR K, H BRI RO TR ) I K 26
JRFE AR, R 2R BRI BRI A R 7 3 R ik 2 e
. BRI ZE ORI E RN by, HER &S
e, PR AR ORI, Ok gk A
WM, R AR, & D, B
7 25 28/ IR R B B Je (I, PT RE IR A T i
ZR A /INK I AR /N R R R ZE M AT A 7K 3 b
Fo, ANKIEOKIEIN, BT AR, REmiE O
PE; R 22 097K A2 /N RO 9 35 B b (E
A, TEAOM B &R, 228, /K
DR 2 A T L e (i R v LB b A

M 3 WL HLRH R EL TR B8 2K B ) /N R TR
SR FSNILPE o> LA 225, (R RE Z8 2
(R /N RGE F1 P B I AT LR B 28 /R IR
FL DR 8 R R X RT L  A 2 2 1  IN R A 2
RS T AR AR




@%mm&mmf

A - .
FRENL 55305 2022 1F 5 3HR
R 2 AEMMASFBEEITNKREFRAEFERNEFENZMT
Table2 Effectsof heater typeon texture and color properties of foxtail millet
" N pigiakeRds (RS

PIIEAT A AR 1] - -

i B Ik gf Zh 1 Ikgf Liis L* a* b*
Rl 1400 W, 45min 3.75£0.13" 0.00+0.00° 0.82+0.02° 66.95+1.22% 0.84+0.12° 23.78+0.22°
F R B B, 45 min 4.07+0.012 0.01+0.01° 0.84+0.01° 64.89+0.91° 1.15+0.20° 24.21+0.31°
HL IR B ZRARARABES, 60 min 4.24+0.09% 0.01+0.012 0.82+0.02° 65.72+0.47% 1.02+0.04%  24.96+0.47°

o FAI AR FRRZRBE (P<0.05), MHFEFHFEREZRARE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).
£ 3 FEMAFBEENKIEBREIENHZME
Table3 Effects of heater type on sensory evaluation of foxtail millet i
I AR R 7] Ik S I O AR LA T4y
CERv 1400 W, 45min 16.7+0.8% 14.9+1.2° 22.4+1.3% 24.9+0.7° 78.9+2.3°
LIRS KRB, 45 min 17.0+£0.8% 15.3+0.8° 24.9+1.2° 25.4+1.0% 82.6£2.5°
HL R G ZRAAE, 60 min 17.3+0.5% 15.0+0.9% 24.7+1.4° 26.1+0.6° 83.1+1.8°

e FAIP AR FRRZRBE (P<0.05), MHFEFHFEREZRARE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).
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FH LR GERE AR S A T /N R S5 22 555

H A BLAT E Z AR GB/T 19503—2008 ( i3
PR = i W0 /IR B B S R RLE T NR I
R i BT E 7k, s N R IRy R
FHRERMmMZER, oy 2O F A /R EE SR
RO R VR M Rl NI 1A N N = ST B 7 VA (8
GB/T15682—2008 (MLl AG A . KOKRZEZE B

FHE BB E PR ik ), TEIE AR TR IR R 22 &
RN ) L A B8 LA W AR P R TR, R ik
FHTH s ATy =X HLAUE TR AR R L i B | 78
[F] — PR (Ol A AR BRI
1] 45 min 2247 ) B ¥ R AW 0 E 13 7
B AN KEE S AT o
KAKBRE L3/ RIEE A RRE 0

M2 4 AT BEE KK R s n, /hk
TR RE B A, FEBE LT O, BRikTC R
FE5 . MAKOKFiE N 1.0 0 1.8 B, /N KARAE
s KK A 1.0 1.9 A1 1.0 : 2.0 i,
ANKRRBE RS MOKOK BT ey 1.0 2.1
1.0 : 2.2 W, ZNORVRAEEE e fif . Bl KK BT & L
A3, ANKARAY LB B Tk, HEA
BEES, MARKFEELN 1.0 1.9 BF, /KRR

2.2

R4 KAKREHEIINRIRFAFET @F R0

Table4 Effectsof millet-to-water massratio on texture and color properties of foxtail millet

FOK R I iikeyed @
T 32 kgt B Ikgf S L* ar b*
10:18 4.45+0.10% 0.00+0.01° 0.81+0.01° 63.83+0.68° 0.92+0.19% 24.03+0.41°
10:19 4.13+0.11° 0.00+0.00 0.82+0.00° 64.70+1.50° 1.09+0.14° 25.20+0.99%
1.0: 20 4.100.15 0.00+0.01° 0.82+0.01° 65.08+2.01° 0.99+0.04* 24.43+0.31%®
10:21 3.71+0.07° 0.00+0.01* 0.82+0.02° 66.30+2.19° 0.81+0.31° 23.92+0.29
10:22 3.68+0.02° 0.01+0.01° 0.81+0.02° 65.94+0.16 0.76+0.14% 24.47+0.56%

. RS ARRF R FRREREE (P<0.05), MFAFHERERALEE (P>0.05),

Note: Different letters in the same column indicate significant differences (P<0.05),

differences (P>0.05).

and the same letters indicate insignificant
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1.0 : 2.2 B, /NRRA RS EYE, Bk
245 Ty T OKR AL ZE R R 2, /IR IR R HLH
AR 2%, KK ey 1.0 0 2.1 1 1.0 : 2.2 1}

FRAEM/ IR LR S, 7T RES /R KT £
Ak,

H# 5 WA KoKt ol 1.0 + 2.0 BZE &
(/N RRAE SR . 38 H M SR 4 b T ot
KK T it LA /N KRR o Bl DR K T i Ly 38
T, AR T P I R A P 4 A
IR TR KK TR 1.0 0 1.8 F11.0: 1.9
BF, ANRUR FRESHL, 38 DAL, BA/DNRIREEA
MFR, KIER. HKKFEE R 1.0: 2.1 f
1.0 : 2.2 BF, /ORI USRI, WEhAR, KEF
FH IR AR AE VIR o
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Table5 Effects of millet-to-water massratio on sensory evaluation of foxtail millet i
KoK i b S AU I P AU LAV
1.0:18 16.2+0.8" 15.0+1.7° 21.7+1.6° 24.7+0.8" 77.5+2.8"
1.0:1.9 16.60.5 15.2+0.8% 22.8+1.8" 25.2+1.1® 79.8+2.2"
1.0:20 18.2+0.8% 15.0¢1.1% 25.8+1.7° 26.2+0.8° 85.2+2.6°
1.0:21 16.2+1.3° 14.8+0.4% 23.8+1.1° 25.0+£1.2® 79.8+2.2°
1.0:22 16.20.8" 14.8+1.2% 24.5+0.8% 25.0+£1.3% 80.5+£2.9°

e FAIP AR FERFRZEFBE (P<0.05), HEFHFRESFAZE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).

I S X KR £ FH b BT S I R, K
B, REANU, FEHEAR R KRR E
Kt g, mA AR, BRI
IR SRR, /INK G R K sy R 2SI
TN P, ok, KT dAr s
THIR. MIELREIIRE, KKBiEILA 1.0: 20
(8 /INK A ) BB VP I ik e T At oK K T 8 M2
BN, B, 2557 8/ KR BRI A2 Fil
REEM IR, KoK TR 1.0 0 2.0 #F47/)
KR 5 25250

2.3 moakFhEIHINKIRR A & B H R

H1ZE 6 ATl LB Tk Z 2/ KRR A A 2
A%, RIRK CRRKINE ) 28BN R
s R K A ELAKOK 28 20 B /N R D ) B 3
a5, HPHEILREZR . ARMERIKZREN
INARIREERETLF 2 0, /PRI SRMETC 2 35 22 5
P TR 73 /MR A b e T F R KA
Yok, SRBKTREZES . AR EYOK
ZEAI /IR LA b (E A B 2 5

RO CRIUER ) A8, B, 85, Bk

C8

R 6 MAKFEIFNKIFE R EFHZIE

Table6 Effectsof water type on texture and color properties of foxtail millet

J e R %
K% —
i J3£ Ik off ZH B Ikgf L* ar b*
KETFK 3.97+0.13° 0.00+£0.01° 0.84+0.01° 64.90+0.97® 1.01+0.14% 24.09+0.45%
EE IS 4.29+0.21° 0.01+0.01° 0.83+0.01° 65.45+0.49% 0.84+0.22° 23.46+0.29%
HEOK 4.23+0.08° 0.01+0.01° 0.83+0.01° 63.96+1.27° 0.88+0.19° 23.11+0.19°
KERK 4.56+0.10% 0.00£0.01° 0.82+0.01° 65.44+0.56% 1.12+0.272 24.53+0.52°

T FFPAR T RRESBE (P.05), MEATHERESARE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).
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L NRFFHT YR, pH N 7.320.5, L E56E;
B TRIEIRRE T 2B IR0 E 4K,
FERMIBEWITIERIE, pH  7.1203; K
TROK e ad B BEH AR JS R T A ER . e EE AT AL
W 11 3K SR AR T ROK B R R 4 B
ToHRRAREZEN, ARKpH K 7.020.1, H
oK pH K 6.8+0.1, BFFRAEIL, AXRK. KKK
(AR ) 252 IR AR A 3 L 2R Ik 25 28
KRR B R, L H OROKZE 2 R IR 2 A P4
AR NORIK O #:M8f] i 7k 3 8 i 1 Sk (B
K Ak, FBRESE T A R K AR T LA
PN R | BN N SE AR 3 S 1 g
OGAWA %553 1 R K 7 27K Hh 4 AL K
1 ARSI, & BUAS M FE AL, i
ORIRARRE . A58 h L B F oK 85 B & = AR

T HARAK . EYORRIIRK, ] fE M T3k ]
T2 TN R LA B AR IR . sk 12
R BUREAE A WK pH /3 , Sia0 b E
B ETHES, X EAPFEEIRMML, KR b
HZ A 22 5 i -5 A K pH (A, K
/PR R R EZEAEEY), 1 pH E
N2 B R A W e AR D A R, AR
R B S U MR (A 11

HIZR 7 Al ANFEIFPSE R K28 /R RAE SR
R EPERIEOR LA 25, (HEAESMIL LA
MR 2e5e, Horb KB T RZE R/ R SN
S RTATSS R RV o N U S S ARl W S B S
K EYORMRIRK A E R DR ME T R 3 T
IKZEER PRI ZRaER, MEBETREEN
INRIR I ER S PR R, FUOR FAROK AR SR K o

R OMAKFEINKIEBEE MBI

Table7 Effects of water type on sensory evaluation of foxtail millet i
Ky K SR prgnk HAUN LEE TS
EETK 17.0£0.7 16.0+1.2° 25.4+2.12 26.0£0.7% 84.4+3.9%
EF 17.3+1.0° 13.8+1.5° 24.0+0.8° 25.5+1.0° 80.5+4.0°
ERK 17.3+1.0° 14.3¢1.0° 24.8+0.5% 25.6+0.8° 82.3+1.5°
KKK 16.8+0.8% 14.8+1.0* 25.0£1.3% 25.5+0.8° 82.2+1.6°

T FFIPAR TR REFBE (P.05), MEATEHERESALE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).

I R K B K 28 38 B8 /N KR AR A S LT 1T Y
PEOMET R B TOKMR IR /N R IR, X5
* 6 P b EAYER — 2, BAR EYOKFIRIRKZE
AR LB T IR, (HZR
FVEEIE T EROK S G R B AT DK,
A5 T B YOK R IRAK BN KR, T R8T
IR /N R B 23 T AR K 28 R R/ ok
W, AR FERE ] 25 B TR IEAT /IR IR Y IR 225 5

24 R EXNKIRR A &R

H1% 8 Al BEFH /KRB EE R, /]
KA B BE BE AT IR o AN R RL IR ) T /N KA Y
BHEE . SPERIBOA W 2R IR 30 min AR
MNP L E LS b* (BRI AR T AR LA K
i 15 min J5 282 /KRR, TRRCRBEI 28 780/
KA L (EL RN b* B o T 3 i K R B /R

ANKZEFETZ R H AR T EAR T 0

% 8 i EI/NKIE R FN N
Table8 Effects of soaking time on texture and color properties of foxtail millet

o T JEAE 7%
L ] /min
1 )32 /kof FhE Ikof L* a* b*
0 4.40£0.12* 0.02+0.01° 0.83+0.01° 67.07+0.96° 0.91+0.072 23.70£0.27%
15 4.25+0.112 0.00+0.012 0.83+0.00% 66.26+1.15% 0.85+0.12% 23.60+0.42%
30 4.15+0.09% 0.01+0.012 0.83+0.01% 65.72+0.16% 0.81+0.15% 23.42+0.04°
0 (JFK) 4.23£0.21% 0.01+0.01° 0.81+0.04 67.32+1.20° 0.75+0.25% 24.23+0.48°

E: AR TR R ZER B (P<0.05), HRETFHFERZRARE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).
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K, AR AR KRE N H S Y B SR [R] Y
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INKBEWOK K, KoRidie, SBUNKRIREE
AN T AR A PR S A B O T ] Y
K, R LB A BB S, BEH R] 1Kok
FORRMEMARER, AR D, SFEOREK
L*{E /N ¥Rl 30 min J5Z&& /N KRIRIG L H
I b* {EAR AR, AT RER P g/ NARIBORL/ N, 20d 3R

M, WokidZ, SePFEREZ K. TFHKRREI
BN/ LN b (EAT I = m] RS2 R T
TR, IR T /NKRTER BIMIAL

H13% 9 nll: AN RIS I B] 78 B/ R IRAE S
R SNULFIIE 1k A W22 5 0 JTKORIR
DA W i 7K AR AR 1 25 A B/ N R PR P b A
TRU /N R FEH 15 min BN RBAESNI
WAy E AR TR 30 min MEARBR AN, 5
TRRRB ML TC L5

F 9 RiEREINKIFEEEIENEZIE

Table9 Effects of soaking time on sensory evaluation of foxtail millet i
B E]/min SR SR i M H AR LA
0 16.8+0.8% 15.8+1.0® 24.3+1.22 25.8+1.5% 82.8+2.3°
15 15.8+0.8% 14.6+1.0° 25.2+1.5% 26.0+0.6% 81.6+2.5°
30 17.0+1.2% 16.2+1.1% 25.8+1.3% 25.8+1.1% 84.8+3.6°
0 (FF7K) 16.3+1.0° 14.9+0.7" 24.3+2.8% 26.0£1.3% 81.4+3.1°

E: S AR EFRRZEREFE (P<0.05), HEATFHERZERALEE (P>0.05),
Note: Different letters in the same column indicate significant differences (P<0.05), and the same letters indicate insignificant

differences (P>0.05).
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3 #it

A58 R IR VR, 54 B 266 B ASURI €2,
V0 B S AR i, S S /N R R AR 1 PR 2R
HEAT RGEMIBRGE , B2 T /INRAR I spe AR A 2% Ak
FREL 300 g /K, AHRES, LB TR
PRV, i ORK TR L 1.0 0 2.0 A K&
FIKIZH 30 min, HIMREGEZEFAFRIGE, it
]2 45 min, 288 5¢ BUG , BEFER 5, F 20 min,
S0 AN AR B R . G SR E TN,
AR bR S IR B A AE G, AT AT N 4 1 o b
X/ IR B R it BT AT 25 B PP o
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