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Table 1 60 tested materials
5 R TR 5 R TR 5 R TR ZERe) R FR UEie) R TR
Number Material name || Number Material name || Number Material name || Number Material name || Number Material name
Cl CAU404 C13 CAU204 C25 CAUS532 C37 IL18 C49 CAU206
Cc2 CAU322 Cl14 CAU366 C26 B73 C38 CAU319 C50 CAU393
C3 CAU440 C15 CAUS55 C27 CAU489 C39 CAU75 C51 CAU149
Cc4 1L23 Cl16 CAU281 C28 CAU482 C40 CAU146 C52 CAU129
C5 CAU252 C17 CAU219 C29 L5 C41 CAUl64 C53 CAU479
Co6 CAU268 C18 CAU140 C30 CAU167 C42 CAU274 C54 CAU261
c7 1L52 C19 CAU597 C31 CAU208 C43 CAU269 C55 IL51
Cc8 CAU501 C20 CAU338 C32 CAU14 C44 CAUS565 C56 IL27
Cc9 CAU263 C21 CAU513 C33 CAU342 C45 IL86 C57 IL65
C10 CAU159 C22 CAU640 C34 CAU93 C46 CAU502 C58 CAU18
Cl11 CAU297 C23 CAUS525 C35 CAU365 C47 CAUS539 C59 CAU160
C12 CAU144 C24 CAU504 C36 CAU416 C48 CAU154 C60 CAU225
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The color grades of maize kernels
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(250x4.6mm, Sum) i iR 30°C; kil
BN 325 1 450nm; ENAH: A HHEE-MTBE-
7K (81:15:4, V/V) , B NHEE-MTBE-/K (6:90:4,
VIV, #EFE 200l s 28 PR FE BE i, JE N ImL/min.

(0%B) . DAD faill &5l 5 i K 450nm.
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Table 2 Concentration of mixed standard solution mg/kg

FRAERE K- 1 K- 2 K- 3 K- 4 K- 5 KF 6

Standard sample Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
I#5 % Lutein 200.00 100.00 50.00 25.00 12.50 6.25
K35 Zeaxanthin 200.00 50.00 12.50 3.13 0.78 0.20
B-B& ¥ B-cryptoxanthin 100.00 20.00 4.00 0.80 0.16 0.03
B-HHHY h 3 P-carotene 72.50 36.25 18.13 9.06 453 227

1.4 BIRAIE

FIH SPSS 19.0 FAF1E47 #L R R U7 22 73 #r S 21
] % 5 ¥ Duncan’s % HE LA, K H SPSS A &
&) ] Pearson AH 2¢ & k47 AHH G 1% o #r,
GraphPad Prism 5 /E /&,

2 BREHR
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Table 3 Linear range and correlation coefficients of the four carotenoid groups

FRERE S Standard sample

LG Linear range (mg/kg)

£ PEJ7 2 Linear equation AH2K R L Correlation coefficent (%)

M-# 2 Lutein 6.0~200
K35 Zeaxanthin 0.0~200
B-B&3E i B-cryptoxanthin 0.0~100
B-HA%Y N Z B-carotene 2.0~75

Y1=0.015X, 0.9905
Y>=0.3023X>+0.1171 0.9958
Y5=0.1119X3-0.1048 0.9976
Y4=0.0023X4+0.0022 0.9988

Yiv Yoo 3R Ya )00 SR 30 TORSESR . B-FaBEBIAIB-H1% MR AR, Xiv Xov X6 M Xa Jp BN HS BT HEFE R (ng)

Y1, Y2, Y3 and Y; are the peak areas of lutein, zeaxanthin, B-cryptoxanthin and B-carotene, the peak areas of X1, X2, X3 and X; are their corresponding

injection volumes (ng), respectively

JEFEITE 1.49~119.31mg/kg. Hdr, EEHHE MRS
BRI AR CL, U 1.49mg/kg, B
B E3E &N C47, Wik 119.31mg/kg, &5 ik
SEZIAMZERL 80 f%. 60 EKAL RN EF
Y& BN 56.32mg/kg, Hi C27 SRR, &
99.98mg/kg, Cl RN, N 0.56mg/kg; T KK
R E RN 0.85mg/kg, Hib C35 SR RE, &
291mg/kg, Cl4 FEMERIL, H0.02mgkg: B-Fazi
PSRN 1.3 1mg/kg, Hd C27 S &E&kE, 1A
2.20mg/kg, Cl1 EFEHIK, H0.94mg/ke; B-#HZ b
R E RN 5. 75mg/ke, Ho C52 SEHERE,
ik 26.61mg/kg, C19 &R, 7 0.61mgkg.

*4 EREXANEPE NESERIUTON

Table 4 Statistical analysis of carotenoid

content of maize inbred lines mg/kg
BRAERE i RAE RME CPE TE
Standard sample Maximum Minimum Average Variance
3% % Lutein 99.98 0.56 5632 776.29
T K37 Zeaxanthin 2.91 0.02 0.85 0.54
B-B&# R B-cryptoxanthin  2.20 0.94 1.31 0.11
B-THYS 3 P-carotene 26.61 0.61 575 3557

23 TRRESHFRGEEE MRS S

B2 ik 5 R, M3Ra. oK. B-leim
JFRAIB-TH R 2 RAE 4 ANKORLE S5 b R I

3 B AL AR, AR A R B A RO
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(22150- ®) 4 2
%ﬁmo_ 23 TR EZ RPN EE T AT AT EX
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@ 30, i, N 1.35 mg/kg, FHUCAFES 3 (1.31mg/ke)

on
%E‘Dz.o- ? MIZE: 2 (0.37mg/kg) » 901 B . B-FETE R
= R 2 20+ \ N
SEREL - HE G SN SICE S SN PY ke
XS m e S 2 B
2% 0| -HE (R5) , S5O0 4 RIS b p-BaOR 2 LR,
= Q3 r .
205} 2 SO 1 RIS 2 S ERMK, 44 (1.56mg/kg) H
falo . L ; T pEEAERKAREY | 09ameke) 1 17 fi.
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Fig.2 Carotenoid content of four groups
in different seed color grades bR (R4
x5 TEHEFRFHER. EKER. -RERFP-HAE NRNIESH
Table 5 Analysis of lutein, zeaxanthin, B-cryptoxanthin and B-carotene contents in different color grades mg/kg
29 Level 5% Lutein T K3 Zeaxanthin B-F5 3% J#i B-cryptoxanthin B-#HBY | ZB-carotene
1 1.69+0.76a nd 0.94+0.00a nd
2 50.53+5.44b 0.37+0.08a 1.10+£0.03a 2.124+0.40a
3 71.05+3.62b 1.31+0.12b 1.51+0.06b 8.71£1.24b
4 54.76+9.02b 1.35+0.32b 1.56+0.11b 10.89+0.77b
“FH4{E Average 56.32 0.85 131 5.75
AR 55 2244 Coefficient of variation (%) 49.46 87.06 25.19 103.65
F {8 F-value 12.291 17.662 17.238 12.767
Fr#EZE Standard deviation 27.86 0.74 0.33 5.96

nd ZoRARAG . FKELZRARFERKHE S XD S RBAWE ARG FRFRRERESE (P<0.05) , TR
nd means not detected. Different levels of carotenoid content in maize inbred lines with different lowercase letters indicate significant differences (P
<0.05), the same below

24 R. G, B#Gray ES5£PE NESERIHEX G+ B. Gray {H[BIFIZEHHEE N2 2 (B3 B A R 3%

53 A IEASEPE; Ry G. B, Gray 58, ki

%t 60 1 EKEHAZ R#H R, Gy B, Gray 53 = B-FREE . B-HHEY DR A A T T O,

TS N RS BTSN, W%k 6 Fin, R BIEHAE MRS EME, 5. 8%, BEMKE
#%* 6 R. G\ B Gray E5%AE MESEEIWAEXES

Table 6 Correlation analysis between R, G, B, and Gray values and carotenoid content

A R G B Gray MEER KR PR B-T% b
Item Lutein Zeaxanthin B-cryptoxanthin B-carotene

R 1.000

G 0.912" 1.000

B 0.408"* 0.596" 1.000

Gray 0.939** 0.992* 0.632* 1.000

¥ & Lutein -0.256"  -0.385"  -0.619"  -0.402"  1.000

T K# R Zeaxanthin -0.370"  -0.520"  -0.416™  -0.498"  0.505" 1.000

B-F&#% i B-cryptoxanthin ~ -0.506**  -0.598"  -0.421"  -0.589"  0.452* 0.815* 1.000

B-#H% NE& B-carotene -0.455*  -0.532"  -0.331"  -0.520"  0.343" 0.582* 0.830*" 1.000

o For i EMK (P<0.01)

“**” indicates extremely significant correlation (P < 0.01)
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K. BAKME, R G B M Gray 22 7], G
5 Gray HRIEMH KRR &, 150992, HIXEZR
55 Gray 1 G fH, IEAHM 55115 F] 0.939 F
0.912, R 5 B fHIEAHRGHEEAR, 4 0.408; K%
MO RN, B-FRZmAIB- TR N AH G
B, 1k 0.830, HKJE B K FAMB-BRIE R, &
0.815, MM 8K 5p-#HE MR KCBMEMIK, M
0.343; MRS B EMMHCHER S, 1£-0.619,
1M 38 3 5 RAE A AUE, 59-0.593.
25 EREXREPE NREEMRASW
RIERIAY P RETER, RARARERKE, H

B, 60 i FK AL RIEH R FRHL P REEZE
FA NS KK, Hhg's C1~C8 B N—K;
C9~C34. C36~C46. C48. C49. C52~54. C56.
C58 Al C60 A—2; C59 AR N—I; €50,
C51 fi1Cs57 |AN—2%; C35. C55 FIC47 A
#j‘z}éo

TE S KB, S5 KM EER. BKER
Mp-FE g EMEREN, BT &S VaAER
R, B 1RMPER. FOKREA. - i AB-iH
MR & EARMG, B-BsE B K& R & =AE S
NRBER P ERIK. B2 R0E5TE2IEKR

RRSCER B T AR R BE X 60 DM A HEAT R Ky R, BTHEERAL PRMALR GRD
®7 TREEEAXNL NRSEHNT

Table 7 Analysis between carotenoid contents among different groups

B Group 3K Lutein -~ FOK3H Zeaxanthin -~ B-F&3%/H B-cryptoxanthin ~ B-#H%Y F % B-carotene
1 3.94+1.30 nd 0.94+0.00 nd
2 63.68+2.94 0.83+0.08 1.28+0.03 4.76+0.46
3 24.50+0.00 0.68+0.00 1.32+0.00 15.04+0.00
4 75.44+6.06 1.62+0.22 1.76+0.16 12.41+5.30
5 85.93+4.76 2.82+0.04 2.02+0.06 14.96+3.22
T¥I{H Average 56.76 0.86 1.30 5.19
AR 5 24U Coefficient of variation (%) 49.52 86.05 23.08 94.03
F 1 F-value 22.87 19.28 20.05 16.29
Fr#EZE Standard deviation 28.11 0.74 0.30 4.88
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Analysis of Carotenoid Content in Maize
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University of Agriculture and Engineering, Guangzhou 510100, Guangdong, China; *Guangzhou National Modern
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Abstract The contents of four carotenoids including lutein, zeaxanthin, PB-cryptoxanthin and B-carotene in
grains of 60 maize inbred lines were detected by high performance liquid chromatography. The results showed
that the average contents of lutein, zeaxanthin, B-cryptoxanthin and B-carotene were 56.32, 0.85, 1.31 and
5.75mg/kg, respectively. The 60 maize inbred lines could be classified into four grades according to the grain
color from light to dark. The darker the grain color, the higher the carotene content. The correlation analysis of
carotenoid contents in 60 maize inbred lines showed that there were extremely significant positive correlations
between R, G, B and Gray values (P < 0.01), and the correlation coefficients were 0.992 (between G and Gray)
and 0.939 (between R and Gray), respectively. There were extremely significant positive correlations among the
contents of four carotenoids, and the correlation coefficients were 0.830 (between B-cryptoxanthin and f-carotene),
0.815 (between B-cryptoxanthin and zeaxanthin) respectively. Cluster analysis was performed according to
carotenoid content and the 60 maize inbred lines were divided into five categories. Among them, the first
category had the lowest carotenoid content, the second category riched in carotenoids, and the fifth category
riched in vitamin A. It was concluded that the types and contents of carotenoids were important factors affecting
the color of maize grains, and the conclusion provided a basis for selecting maize with high nutritional value and
rich in cryptoxanthin.

Key words Maize; Carotenoid; High performance liquid chromatography
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