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Discrimination of big or small particle Coix seed varieties

based on the major nutrient content
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Abstract; Based on the crude fat, protein, amino acids and
mineral element content of different areas big particle Coix seed
(BCS) and small particle Coiz seed (SCS), this paper analyzed
whether there was a difference on the major nutrient content be-
tween BCS and SCS by using analysis of variance, and discrimina-
ted the BCS and SCS by using principal component analysis
(PCA) and support vector machine (SVM). The results indicated
that the nutrient contents measured in this text of SCS were high-
er than or not significant difference from those of BCS except the
crude fat, Mg, and Al content. The characteristic variables ex-
tracted by PCA could be used to discriminate BCS from SCS, and
the prediction accuracy of the SVM model was 100%. These dis-
play that it is feasible to determine the type of Coix seed by using
the major nutrient contents of Coix seed combined with chemo-

metrics.
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FEA K N AR A B A W 8 B (Coix lachryma-jobi L.)
BB BRI BT I RN F SR R I X
PEE R EAE PR R 30 BTt BAKE TR CE AR
0L b 2 T 20 1 R R R R R b R
B HERAEUR SRS RE T Ha 5. v
T8 CRRESEAS VRS 80 WA R AR L s 0 S8R D . R
[F] it Al R A [ 7 b ) 6 A K 3R AL LS D S B s A A A
Zih,

AR A R W, T Bk AR
%, HZ R AR B0 F R ORAR 48 3 RS ] 43y /it
B Kk (small Coix seed, SCS) Fl &k Wi ki & 1~ % (big
Coiz seed,BCS) (] 1), — i SCS [ i #% = T BCS, TH
FRRFF 50 22 4t ok 3 4K A0 S 3 &85 4 R B Ak 5 L R D
PEIEUR FH I P B A R I AL AR Y T R —
Fp oK B 2 Rl 38 OK Y 32 28 35 4 40 T . H ST R
[f] 7= i BCS 1 SCS = 2 % % 54 19 Lo B 52 8 K WL 4t
B, M FHELORMCH =M, SR NRBERN
I 2 5 B L BT R R BT OK S SCS, T I B 3 AR A
S Ve EUABE A SR Y i S0 A Sk BT LA Bl i 41 A0
TER AT BCS A SCS 1y 51 H 2 45 R 2 #- ok 19 &2
BB SR R4 & ok K ) BCS Bl SCS iE K WARIE. AW
FEREE T I P Ah 22 3 357 oK A 3 5 0 e L 32 R
45y (IR HE (& 3R R B 4 o0 2D Sk BF 5T BCS Al
SCS wh FZE F5 18 0 & 19 22 B I8 3 B IR
B g A b 2E R 2 7 B[ 3 14 43 T (principal compo-
nent analysis, PCA)U?7 1 F1 37 ¢ 1) & #Hl (support vector
machine, SVM) 15 Tk ) 91 BCS F1 SCS, PLHI R &K
7 R AR AOR T S AR kS
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The size of big Coix seed and small Coizx seed
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S HI SPXY Skl 43 I g Fil i 4R . e B T 27 A
i YRR SRR 9 AN RF o R AR S T S84 R T O
FERE O AR 3, KR 3 H R 1 P X AR UE I
ZEAH AT U 2R AR RN AR P % E SR s B T
(B FEAER V5 A6 SCS Al BCS 4 - 24 {8 70 [l P4 - 136 B 45 A5 &
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Table 1 Content of crude fat, protein, amino acids and minerals in BCS and SCS
RIS Ly SCS BCS IR LR DA SCS BCS
HLAR % 6.91+0.43" 7.4540.40° HEm mg/g 3.58+0.14% 3.484+0.25°
=R g/100 g 15.47+0.732 13.5640.34" WNHE R mg/g 16.8541.01% 13.9640.80"
P E=Nir mg/g 2.56+1.69¢ 2.5640.25¢ K =R mg/g 6.31+0.25¢ 6.1024-0.43"
ENEAY mg/g 8.4540.427 7.37+0.31" it & mg/g 11.9640.83% 9.90+1.05"
HER mg/g 2.1640.53% 1.81+0.42° K mg/g 2.6440.22° 3.3440.23%
IE R mg/g 4.52+0.15% 3.95+£0.19" Mg mg/g 1.61+0.13" 1.8040.172
SRR mg/g 6.14+0.31° 5.40+0.21° mg/g 3.63+0.33" 4,4940.53%
SRR mg/g 23.66+1.28° 19.5340.90" S mg/g 1.7340.21¢ 1.824-0.46°
AR mg/g 8.35+0.37% 7.354+0.33" Na mg/kg 91.694+40.74*  72.86+32,93%
2 R mg/g 3.874-0.820 3.87240.60 Ca mg/kg  106.6474-29.40°  92.60217.30°
e R mg/g 1.61+0.172 1.3940.14° Fe mg/kg 52.92419.022 44,86 411,507
Ji% 2 R mg/g 6.37+0.55% 5.274+0.29° Cu mg/kg 5.50+0.80% 2.61+0.33°
KRR mg/g 10.074+0.49% 8.8540.38" Mn mg/kg 28.2346.73* 24.5845.79"
225 R mg/g 7.3240.34% 6.43+0.30" Zn mg/kg 41,98+10.09° 36.92+9.28"
HHR mg/g 38.44+2.13% 32.84+1.01° Al mg/kg 11.2548.53" 22.26+15.73°

T FATAFE SRR 25 57 B 35 (P<<0.05),

2 HI2HEHSETEFTEOERERAMRE
Table 2 The eigenvectors and cumulative contribution of variance of the first two principal components
T W PC1 PC2 =i Wix PC1 PC2
WA 0.243 0.032 Ham 0.151 —0.049
22 5 0.241 0.081 Mn 0.127 —0.369
=AM 0.240 0.081 Zn 0.126 —0.367
955 R 0.239 0.095 Na 0.117 —0.373
KA 0.237 0.112 Ca 0.115 —0.365
A 0.236 0.076 Fe 0.105 —0.368
556 H R 0.234 0.128 AR 0.082 —0.113
KA 0.232 0.140 S —0.003 —0.075
il & R 0.227 —0.045 HE R —0.024 0.312
L=l 0.222 0.102 Al —0.125 0.055
B 0.222 0.180 LI o7 —0.156 0.036
1% 2 R 0.207 0.196 Mg —0.161 0.100
Cu 0.206 0.095 P —0.167 0.018
o A R 0.171 —0.061 K —0.198 —0.026
EAmM 0.158 —0.107 S ETEE/ % 54113 16.931
kNI 0.155 0.040 ZRTERR/ % 54.113 71.044
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H b BT A I 25 48 A ik 4 R SVML R 2 5 1
FIRLAL, SVM 2 i 57— A~ 43 28 8 - T8 F g g 3 il 1w ok
A5 1 S8 22 1) 1 I 30 2% i e R Ak s T L S B 45 4 X
W dpe /METY . SVM 7 A7 A 2 40 24 B, 58K 1 45 4R
F R R H — A B[O, 1 IX (M), T 3k 7 g A, Jr 4 5 Y 11y
IEH R Z BT B H c (e T3 25 A D F42 1) 3% 4%
BB g W . BN o fHid R REAR RS & & &
ESJHG T o (Ha /N BEARR R L R RET RS,
R T ZARAL ¢ g {8 R 38 B35 3E (Cross validation,
CV)E X F 1y A& 38 T (Grid search) B3 17 S 80001k .
Grid search tRALS AT, BSEiE S8 ¢ Al g £ — A KIE
FE AR IS 18 5 FRAR R R 45 SR 4 /b ¢ RN g W98 S
e A5 B IR AL B A A

Grid search fifb S8 45 R WK 3, B Z4E W 4%
e g 4y MIBCLL2 Ay B B A Xof B30 A8 A » 25 1o 2k 38 m BUAH
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Principal component analysis score plots for

main nutritional components of Coix seed
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Table 3 Train sets and test sets partitioning
YIREE FEA KL 27) WA FEAKL 9
IR A — —
YA = o A 22 ¥ YA = o 22 BNl
LG Wi % 7.2240.47 5.78~8.10 6.9540.52 6.34~7.69
EHE g/100 g 14.49+1.14 12.88~16.65 14.99+1.03 13.50~16.65
5 S R mg/g 2.56+0.22 2.20~3.07 2.55+0.18 2.31~2.84
N & R mg/g 7.93+0.69 6.73~9.14 8.10+0.54 7.22~8.73
HE R mg/g 1.9940.55 1.24~3.43 2.05+0.38 1.40~2.84
PN mg/g 4.25+0.35 3.68~4.87 4.314+0.29 3.79~4.63
SRR mg/g 5.79+0.49 4.98~6.66 5.874+0.38 5.24~6.33
=R R mg/g 21.60+£2.42 17.86~26.12 22.49+2.15 18.92~24.73
4 & R mg/g 7.88+0.64 6.73~8.94 7.984+0.54 7.03~8.58
21 5 R mg/g 3.97+0.78 2.96~5.55 3.58+0.43 3.17~4.36
2 ik A iR mg/g 1.4940.19 1.13~1.96 1.5840.21 1.28~1.88
i 54 TR mg/g 5.83+0.78 4.71~7.40 6.0240.47 5.40~6.78
KA R mg/g 9.48+0.79 8.20~10.80 9.66+0.67 8.54~10.42
24 5 R mg/g 6.89+0.57 5.98~7.91 7.0440.49 6.22~7.58
5= R mg/g 35.81+3.55 31.11~42.19 36.37+2.48 32.38~39.24
H & g mg/g 3.54+0.22 3.13~4.07 3.52+0.15 3.28~3.73
&R mg/g 15.38+1.73 12.65~18.71 16.144+1.64 13.34~17.76
A = R mg/g 6.23+0.38 5.42~7.03 6.204+0.25 5.77~6.55
I & 1R mg/g 10.914+1.38 8.36~13.40 11.44+1.41 8.98~12.75
K mg/g 3.02+0.42 2.32~3.84 2.74+0.33 2.37~3.42
Mg mg/g 1.714+0.17 1.43—2.07 1.634+0.16 1.47~1.99
P mg/g 4.08+0.63 3.20~5.53 3.79+0.51 3.37~4.83
S mg/g 1.784+0.39 1.13~3.52 1.7340.06 1.65~1.82
Na mg/kg 78.93435.65 26.67~166.40 96.50+44.48 46.65~197.90
Ca mg/kg 96.71+20.16 68.58~153.10 111.47+36.45 79.24~201.30
Fe mg/kg 46.814+11.73 29.69~71.01 56.92+£25.43 34.74~119.20
Cu mg/kg 4,01+1.58 2.09~7.00 4,83+1.53 2.18~6.24
Mn mg/kg 25.75+5.93 16.96~35.75 29.20£7.79 19.66~44.94
Zn mg/kg 38.58+9.57 26.99~59.15 43.184+10.77 29.92~63.43
Al mg/kg 18.11+14.07 1.54~55.73 10.25+8.74 2.05~25.52
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Figure 3 Schematic diagram of grid search parameter
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