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Comparison of the Nutritional Quality of Coix Seed from Different Producing Areas
LIU Ze-yu, YIN Shu-tao,ZHANG Hao"

(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China )
Abstract: Coix seeds from Guizhou Xingren,Fujian Pucheng, Yunnan Shizong,and Laos Vientiane regions
were assessed. The basic nutritional composition and contents of mineral elements, vitamins,total polysaccha—
rides, total polyphenols and total flavonoids were determined. In addition, the water absorption rate, expansion
ratio, hardness, elasticity,and the sensory characteristics were evaluated for coix seeds from the above -men—
tioned production areas. Protein content of Xingren coix seeds from Guizhou was the highest while oleic acid and
vitamin E contents were highest in Shizong coix seeds from Yunnan and Vientiane coix seeds from Laos (both p<
0.05), respectively. Content of total polysaccharides was the highest in Xingren coix seeds from Guizhou. After
boiling, water absorption and inflation rates were maximum for Shizong coix seeds from Yunnan region, followed
by Pucheng coix seeds from Fujian, Xingren coix seeds from Guizhou,and Vientiane coix seeds from Laos. The
hardness and elasticity values of cooked coix seeds from Yunnan Shizong and Laos Vientiane were greater than
those for seeds from the remaining origins. Xingren coix seeds from Guizhou displayed significantly superior sen—
sory characteristics compared to seeds from the remaining three production areas.

Key words: coix seed;nutritional ingredients; physical and chemical properties;cooking characteristics ; quali—

ty comparison
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A PRED Y. BEE TR E 250K R AT
EORBEHHE R E W UL EA ZFIBein sy, 2
AT 2 AR DI REE A U ARBFTE AR
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1 #Rl5H*
L1 Ak
111 #hR

TR BN IR DA R A A 46
HUHIGEOR RIS EOK R TR EOK T, &
KIEFET 4 CERETH, BEHLBE /N — Jookr e 4 i
TCER EK AR RO, 5 40 H il ok
B AT IR R A4 3 AT, BAE 12 R
1.1.2 iR
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12 A 5E%

TR 76 K AL (RE-52AAA )« 1 57 R AT BR 2
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K TEHL(800A A )« WiV A fe A P ML IS A5 A BR 23 W) 5
1 #71X (Infinite M200PRO ) : Kt -+- TECAN A+,
1.3 ik
1.3.1 FEARE SRR I

KAy R B, S 18 GB 5009.3—2016(&
i A R GERME B K A I E ) s BT R L
[CAE A, 2 1 GB 5009.5—2016¢ £ 524 4 [H F AR e
B AR TR E ) BRI R R IR, S R
GB 5009.6—2016( & kit % 4= [E Z AR B i g i i
TE ) s KA E ) R AR oKL E & =)
ST (100 g)-B U & - & K o & f- K
sram (U oK S R RO RS RS
K KRR ¢/100 ¢) s TERE R
Tl K S , 218 GB 5009.9—2016( £ it 22 4 [E F bR
P IER I ) s REELF4E . 288 GB 5009.88—
2014€E S & A E FEARE £ 5 TR LRI E ) 5 K
O R FRIBERRE I, 208 GB 5009.4—2016( & 44>
B AT B PR AT I ) s ER R AL e & i S
H8 GB 5009.124—2016 (& i 4 FE ZhnifE &

FERR I 22 ) s B i BR 4 B S % 1k - 2 GB 5009.168—
2016€ & & A E GARE B TP AR R A I E ) o
132 YA i E

W4 I P T SR Y P TR 5 4 S R T 1
(inductively coupled plasma massspectrometry, ICP-MS )
ST BEILEMES IR GB 5009.24 1 ih e 2 E FKhx
HE BRI E ), 5 R I E 2 1] GB 5009.92¢ &
At 2 4 E FRARME B TSI E ), TR E S I
GB 5009.90 (Ffl 4 ERbRUE Bl Th R I E ) , B
JCEMES IR GB 5009.93—2017 (£ fh2¢4 FE 5 AR
B AR I RE ) o
1.3.3 4R E e

A A= R0 1 I 2 R FH R RO €8 13— A T
AEATRE , B AR E R, 4E4EE B, 2 GB
5009.84—2016 (B &ZEEZRHE B4t &R B,
(e ), 4E2E K B, 218 GB 5009.85—2016( £ i 4 4>
B ZARE A £ B, IE), LR E SR
GB 5009.82—2016 (& &EEFnE Bt %
A.D.E By ),
1.3.4 TR R ARG
1.3.4.1  SZ2HES RN E

S WER LS R /MBS T 1, ORI
2 O RIVE , TGS 2B 20 . FRIGE K
FESHI R 2 g, i 40 mL ZE48K , KIS 2 h, iR
20 C¥#1,4 000 r/min B5.0> 20 min, BLJEH RIS,
FIEWBESZE 50 mL W EIEW 3 mL, 5 15 mL JoK
CEERAT B0 20 min J5 AR TTTIE . UIVE H 80% £
WDV, B0 10 min J5 37 LIS, A 2 IR~3 Ik#:
Vo DUTEY FHZEIR/K I iR 245 2 10 mL, SRR -1
FRTETE 540 nm T IUE B2 HE & i
1.3.42 2B R S I e

B IR PSS B Zhao EWI Ik IR
YEIBM, B2 g BOK RIGINA 14 mL 95%J% fk H i
VST (95% 1 mol/L HC1=85: 15, /AL ), #73% 12 h,
4000 r/min #5.0> 15 min, [ {EGE 3 e 28 AR T,
95% BV FIETRE 10 mLAE MR . Sl
B o P D T R AR AR VAW, R T 760 nm
TN E WOAE , DL TR AR AR £
FOK B Z B B i AR PR RE 5 W (RN AR il R T A
P o VBT 5 A0 AR A PR A DA s RS R A
Bz ZAEABRAESD  7E 420 nm IEOEREE
1.3.5  Z58 )R E KWK AR R A

FREX 20 g K, WKV VEP S f5 #5881 : 4(g/mL)
ERBATKIR A, ¥ 20 CIRIL 2 he IR T2
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FE SRR, mL,
1.3.6 BRI RR I Il

TR MY 2538 5 15 5 W K SRR Bk 23R 104 30 7 o Ak
PRIy vE—B, TEZE# 45 min B 77 A RE R 4 R
SURLARTH /N — S BRI T A o A A 4
JEF 53 BT (texture profile analysis, TPA RS, Xf 2538 5
TR B AR A TN, Sk H P36 R [RIAIE
FIRHE il 1R 5 g, Bk I R 0.50 mm/
s, R4R LA 70% , AT WU 46, AT SE 6 IR, i #%
TR PE SRR A A I AR
1.3.7  BETHN

IV T EOKRZE G W E PR A, B
XFAME O BRE R BT b R IEA TR, T
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Table1 Sensory scoring rules of coix seed after steaming

Febr 8 43~10 43 4 45~T 4% 045~3 4%
LS HTRIERAT FRE, TRk TAER K
T HAT LS

ik BIOEA AR BIEIER RIA R SRRk Nk

YR EE U BnNEN Ak AR AR

BtE WA AR R AR JEARRE R SRR

S KALAT IS KA AT ) KA TCIE )
VR TOREIS, IR R RO A

L4 FdRgoit 550

FH SPSS 25.0 #4447 B 2 ANOVA Kk, R H
Duncan £ (T2 HL#,p<0.05 H BA BE 25 ik
IREERUAIESD FR .

2 HRENH
2.1 IR HEOKREACE FR 3 3 B
AN MK B A E TR W3R 2 i
i 2% 2 AT, 4 77 b8 KK 73 % S TE 10.55 of

R2 TEFHBEXREREFHSESE

Table 2 The basic nutrient content of coix seed from different producing areas

2/100 g
K Ky E{EI gl oKL VER [T 2 )
T 11.71 £ 0.08" 15.43+0.32" 5.94:0.18 65.09+0.36" 59.17£0.45" 2.600.41 1.830.21
AR 10.60=0.76° 14.91x0.56* 5.89+0.37 66.810.73 59.38+0.41" 2.99:0.04 1.830.12
EIIIES 10.55+0.46° 14.93£0.57* 6.10£0.71 66.65+0.36" 61.25+0.47° 2.99:0.19 1.770.15
EATE S 13.47+0.14° 13.78+0.9" 6.07+0.31 64.85+0.83" 59.85+0.73" 2.66+0.12 1.80+0.10

TE [ FBRAT AN ) 5 B2 Bl {2 1) 22 53 .25 (p<0.05 ).

100 g~13.47 ¢/100 g Z [] , Herp 2 fid 7 Q80K & i
23 P SR R B A {1 B 0T & B 7E 13,78 ¢/100 g~
15.43 /100 g Z [i], Forp S M 2% ROK & i fey , &4t
TG TG oK AL 5 ) & 2 7E 64.85 /100 g~
66.81 ¢/100 g Z[H], Hrpz4d 7y g ROK & A,
A CE R o s JER & ELAE 59.17 ¢/100 g~
61.25 ¢/100 g Z [i], Horp S 24 K S A, =/
ISR R S A i o Liu S50 K L ACE 77 i 43 (1)

WF 5845 5 v 8 1 SRR 7 3 = 4300 A 1218 /100 g~
16.65 g/100 g il 5.14 g/100 g~9.40 g/100 g, SHAHFFT L4
R—3, MR THERPINIOK /N KR EAT R
F R 1 T R T 75
2.2 AR EK G RR A R X 43T

ANTA] 7 K IR 2H SURT & B R 3 o,
H1¢ 3 T, 4 AN 7= M oK 0 45 S R AN 24 R &
SEARRCE, PRSI O AT BIAE 2.89 ¢/100~3.22 of

*3 AEFHERSERABKREE
Table 3 Amino acid composition and contents of coix seed from different producing areas
2/100 ¢
K OREZ HE 2% AE HE WA S %’ seEl BEE REE MR Al KRl A BA BRI B vt
TN 0.86 = 0.37+ 0.56+ 3.22+ 0.34+ 141+ 0.74+ 0.56+ 1.99+ 030+ 0.77+ 025+ 0.30+ 0.51= 1.08+ 0.06x 026+ 0.35+ 13.96
2(70.000 0.00® 0.01* 0.10* 0.00 0.00° 0.00 0.00 0.00 0.00 0.00° 0.00 0.01 0.00 0.02* 0.00 0.02 0.0lb +0.00
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Continue table 3 Amino acid composition and contents of coix seed from different producing areas
/100 g
Tk ORE A 2% AR HE O NE SE 5R ORE R AN BE A" OFE R oE RN EE v
R NN EE AN NN R
fE# 086+ 039+ 0.58+ 3.15+ 0.35+ 1.38+ 0.73+ 0.54= 1.92+ 029+ 0.77+ 027+ 029+ 0.51+ 1.09+ 0.06x 0.28+ 0.38+ 13.85
W 0.04" 0.02° 0.02* 0.20° 0.01 0.08" 0.05 0.04 0.01 003 0.04° 001 0.02 0.04 0.07° 001 003 0.04" +0.03
= 0.83+ 0.36x 0.53+ 3.04+ 0.34+ 1.34+ 0.73+ 0.55+ 1.85+ 0.28+ 0.73+ 025+ 029+ 0.49+ 1.03+ 0.06= 0.29+ 0.43+ 13.43
Jfizg  0.03* 0.00* 0.03* 0.09® 0.01 0.03* 0.02 0.01 0.04 001 000> 001 0.02 0.02 002® 0.01 0.01 0.05 =0.04
ZH 081+ 034+ 0.51x 2.89+ 0.34x 1.28+ 0.70+ 0.53+ 1.76+ 0.28+ 0.70+ 025+ 0.29+ 0.50+ 0.98+ 0.06+ 0.27+ 0.38+ 12.86
T4 001" 0.00° 0.02" 0.10 0.00 0.04> 0.02 002 0.08 0.00 0.02"° 0.01 001 002 0.06" 001 001 0.01* +0.05

VE : FFbRA AN R T R BB 2 7] 22 53 .35 (p<0.05).

100 g il 1.28 g/100~1.41 g/100 g, &R K 5 M MK 5
R, BRI REOR S RRAR, SRR AR 2
REIRI IR  ILAh , A AR IE S 5 N UE AR
WHAF 2R A TR B,

2.3 AN[REHEERNE W R IR S 5

AT HE Y™ i, BOKRMIE S =+ 0+ 5
HAREZ . AR HEKNR I TR S & sk 4
JI7R o

R4 TEFHEBEKERRANEEE

Table 4 Fatty acid composition and contents of coix seed from different producing areas

%
—— TG R AR ZAMUANNEIR
EREL Tl I AR AR OREERR  REHEAR R IR R R4
PR 14.43£0.12%  2.50£0.00'  0.40+0.00° 0.10£0.00" 0.10£0.00 0.20+£0.00" 47.03x0.32" 0.20£0.00  34.20£0.20" 0.50+0.00"
FREHIR 14.13£0.15" 2.20£0.02" 0.43+0.05" 0.17+0.05° 0.10£0.00 0.13:0.05" 45.07£0.99°  0.20:0.00  36.50+0.96" 0.50+0.00"
ZESS 14.67:0.21°  2.13:0.12"  0.50:0.00" 0.20+0.00° 0.10+0.00 0.20+0.00" 48.80+0.87° 0.20£0.00 3237+1.03° 0.43x0.05"
ERT4 14.80£026° 2.27+0.05"  0.50£0.00" 0.20+0.00° 0.13x0.05 0.20+0.00" 47.87+0.57" 0.20£0.00 33.00£0.17" 0.40+0.00"

VE : [FFbRA AN T R BB 2 7] 22 53 .3 (p<0.05).

H1 2% 4 FTAL, 4 A 7= Hh R SEAE I 10 F0 i D5
MR, HorP R S e , N 45.07%~48.80% , WV JH R &
K, 32.379%~36.50% . E K BN IR ZAL T
HEAY, ARSI A 22 AN AR R o g
W, A IR T R Y 45.40% ~49.20% Fl 32.80% ~
37.00%. AN[F= M2 8], 2= e Do A4 0 8K Y
BN AR B I 5 S A v, A TR B K 1 2 AN TR R

EWimR & R o A5RE ], EORBEIR AR 1A
TR ANARIITTR , AT A RO AR O I A0 1 2 A2 KU o A
T RER AR W % R o T 2R
N RS BB TR AR A, 73 U 5 7 A ey W R 2 i HL R
PN T A BT,
2.4 AR HEERG R AT

AN P SR B R LR 5

R5 TRFHERTURSE

Table 5 The mineral element contents of coix seed from different producing areas

mg/kg
TR Hiy 5 B il
pigli P 113.00 = 14.10 35.10 + 4.76 1 870.00 + 52.92 ND
bkt 112.67 + 9.50 36.30 + 1.18 1 976.67 + 51.32 ND
2SR 104.27 + 22.36 39.50 + 6.80 1.900.00 + 147.31 ND
EXIUWE S 108.23 = 10.19 32.77 £ 3.36 1 863.33 + 55.08 ND

T :ND F% 8 R A SR H R

H128 5 W, BOK S AR & i e, LR BE,
N 1 .863.33 mg/kg~1 976.67 mg/kg, HLREAK
2 f5~3 A5, PR AR TR H A E R K ITER X4
JHAR 35 eyl P RS B3 A A T, X LA B i ks
PRI B AR AL B (e . T oo bk

FHIAF] T 35.10 mg/kg~39.50 mefkg. 4 N7 b E KA
AR IR B B, AT RE IR ) L . AR
FEHLEOR I R A AR B ER
2.5 AFEFEHEORGEA R Gt

A= M EOR A R S L 6,
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Table 6 The vitamin contents of coix seed from different producing areas
mg/100 g
FOK™Hh #EE B, #EE B, a-EH B y-E S-EH M GENERLIPEN
BN 0.26+0.03 ND ND ND 2.11£0.34" 0.21+0.02 2.32+0.36"
AR 0.28+0.05 0.05+0.00 ND ND 1.70+0.22¢ 0.21+0.05 1.91+0.26°
PRI 0.2420.05 0.05+0.00 ND ND 2.22+0.15" 0.19+0.02 2.40+0.15"
ERTS 0.28+0.00 0.05+0.00 ND ND 2.63+0.07" 0.22+0.02 2.85+0.10°

T [ AN T RO BB 2 7] 2% 57 1235 (p<0.05) s ND SR & ERIKFIG R .

& 6 i, BT AETB (B4R EN&EE
w L A BB BT AR AR FEALRE B9 $E T A | TR
W ATREAR G , B — P S Tha. ARIR ™ i
KAEF W MAETE 1.91 mg/100 g~2.85 mg/100 g Z [i] , &
MARERET G &R, W E K &
fik. CHOI EMfGHE T i EOR ThAE Bl & i, 2551
T v F & AE T SR K2 - H W
SR, a-E B B-LE T & i, SR
gER—30
2.6 ARRF=HECKR S ZHE B2 SR & o

NGRS - 52 N EEA Sl
=7,

R7T FEFHEXRESE SSB . AERNNSE
Table 7 The content of total polysaccharides, total polyphenols,
and total flavonoids of coix seed from different producing areas

BOKHL B (g/100 g) B (mglg) SR/ (me/g)
N 6.28+0.06 0.48+0.02 0.16+0.02°
AR TR 3.51+0.35 0.49+0.01° 0.10£0.01"
BEINSE 1.48+0.04° 0.41£0.03" 0.1520.01°
S IIWIE S 1.64+0.12° 0.47+0.01° 0.11x0.01"

T« [R5 A AN ) - B m B (B 2 1) 22 53 1 25 (p<0.05 )

TR Z M T AR AR ) IS 2 102, th3% 7 ml AT,
KB Z S EAE 1.48 ¢/100 g~6.28 ¢/100 g, 14N 2%
{CEOR S s, oM IR SR B .

BT Z B G YR PRI YY)
JRZ— R LUK BT AR B RRLRR | Lk 5 R A
LRI, 2 7 nIEITE 4 AP EOKR T, =R
TFROKI S Z AR, HE 3R RS
[ L Y N TE N

K 1 T 215 A T R 40 ) 2 e P R, AT
S F B T A B9, Huang 250068k ip 35 RS )
AT T o s olidl R BN 2 SRR ORBRLER
W R AR RS T 45, R 7 A48, 4 b oK
BVEETR & B LE 0.10 mg/g~0.16 mg/g, e 24 Fl = /g Il
7 TR R T B R AR BRI i T G EOK
B B A

2.7 KPR E R ZE B R T
2.7.1 WEKZER

—— G
250  —*— fRALHIK
—A— g s
200 | —v— T4

150

100

WK AR/%

50 |
ot

0 10 20 30 40 50 60
258 B} 8] /min
1 FREFHERFERT R RAEGEL
Fig.1 Changes of water absorption rate of coix seed from different

producing areas during steaming

WE 1B, B 788 I TR P SE G, BRI MK 3
FEARWIE K, O TR E SR, K TR iR
FER AN ] FOK R AL, AN [ b Y K
WK RIS AT i 22 57, 2 Bl D 2 ORI K R i
TR A AR o X LR R R R MK R
&t AR A FRE R, TEM & i RIK A S i R
A5 K AP 7 2 i I ORI T A B
T HE 3 L
272 JEAKkE

ANTR] P b KA 2R A R T B R A AR AN ] 2
FIR

PP 2 TN, K R 3 i 2 A [ ) 42 4 T
AW, 3% AT AR T EOR AR 28 A R K
AW BT, SEGE R RBUREIE R, 5K F5R 4
FRAIF SR 2 B 1o Tk v S P LIS 7K e 2% ) B A9, o
PGP KRR, PR IR S i 4 Tt Bl =2 e
ANTR] 77 b 7K 28 A I K R HE P 5 WK R KB
], 3498 2 B U > AR AR > BN > T 4
2.7.3  ANIRl= I EEORZE A W AL S M

3 JR IR T AN [] 7™ M 8K 28 20 25 8 I 110 B B
s
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Fig.2 Changes in expansion rate of coix seed from different
producing areas during steaming

fif i /N

AH A S 7 K ) B B 55 M B 2t I 2 A
ORI R AR A B AR R S ek SR UK R
FEAEAH L X RE RS S A B KR Ak PR M (1) 32 22 1
HVEM B AR K3 IR T & i A 2R A T 5 |k
Mo AR, 2 B IR EORIK o3 & N (R L TE #
TR, BRI R RIS FIVE R B A A
PRI 28 25 28 28005 1) 2 P I 5 ORI S8 4 T 2 KA
JEE RIS B 5 T DM 4 R A B I K
2.8 Rl HbECKRZE A S TR E PN
4 FR[R] = M3 K 20 28 28 5 BB T4 45 R an

14
12}
1.0}
0.8
0.6 |
04t
02t

0

PPE/mm

AR TR 25 B2 (p<0.05)
3 AEFHERZERBHEEMSE

Fig.3 Texture hardness and elasticity of coix seed from different producing areas after cooking

# 8 N,
MEEE T HTR , Do M AR 2K I B BCE
FREAETHE 3 A= Bk . e os R0 DR

A7 7K 3R M 3 B 8 2 SR SR, DA IR 7K S5 i ik
4T ) 2 T % S R R A S 9 Sl K At e
PR

x8 ARFHEBERSZERHBEEITS

Table 8 Sensory evaluation of coix seed from different producing areas after cooking

KT H RS JLRES LGS Rtk Giildh AU LEETEA
T 8.60+0.89" 7.80+0.84° 7.8020.84° 7.0021.00 7.6020.89" 8.60+1.14" 47.40+1.95
binyz:sliipy 7.60+0.55 7.00+1.00" 5.40+1.14" 7.80+0.84 4.40+0.89" 4.20£0.84" 36.40+3.21"
PRElIFS 5.20+0.84" 4.0021.00° 5.40£1.14° 6.60+1.14 4.60+1.14" 3.20+0.84" 29.00£2.74¢
ES e 7.60+0.89* 6.00£1.00° 5.80+0.84" 6.60+0.55 6.40+1.14° 4.40+0.89" 36.80+2.86"
e B PR AR PR R B 22 1 25 53 1 3 (p<0.05)
3 g IE 3 TN L NS e PR ¥ S Y e

ARSCRFLEAIHT T 52 244 AR IR . = D
BT 4 DR HEREAE IR . 64100
F AR IR (R B2 AL R ) , O
FLXFRER A 28 B 1k LA K 2 2R B RO RS R AT T
WE , e BEAT TRVEPRAT . SRR, SN K
AR B T e 5 3 M IS ROR BOTHIR 5 i s s
T RERIYEA R E SR THE " 0K &
KA IIRETEVE R SRR 4 A HRDOK R BN

CREOR S R R s 2R AR AN TR K K
FMZIKARHE T N - 25 B Do RS AR AR K> Bt
HATRORSER T REK; A7 mm iR s

LA SIS A R B B T HE 317 0K

SE
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