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Evaluation and Correlation Analysis on Mineral Concentrations and
Pigment Content in Pericarp of Color Rice
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Abstract: The different color rice were evaluated based on four mineral concentrations of brown rice from 61
accessions harvested from Mile experiment farm under the uniform ecological conditions by AAS method. The results
showed that the Fe,Zn,Cu and Mn concentration of the color rice was higher than that of the write rice, and the four
mineral concentrations in brown rice was Zn > Fe > Cu > Mn. In addition, Fe and Zn concentration of color rice were
affected by pigment content in pericarp of it,Cu and Mn of color rice were not influenced by pigment content in per-
icarp of it. Fe concentration of the color rice was in turn black rice > green rice > brown rice > red rice > yellow
rice ,Zn concentration of the color rice was in turn green rice > red rice > black rice > brown rice > yellow rice,Cu
concentration of the color rice was in turn black rice > brown rice > red rice > yellow rice > green rice,Mn concen-
tration of the color rice was in turn brown rice > black rice > red rice > yellow rice > green rice. There were some
differences among Fe,Zu,Cu and Mn average concentrations in brown rice of the different color rice, black rice and
brown rice rich on Fe,Zn,Cu and Mn, green rice rich on Fe and Zn,red rice rich on Zn and Cu. Four concentration
of yellow rice were lower than that of the other color rice.
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HERE, RHMENBANS KEXTEREE
AAahER R %0 4% . 49.8. 5088
Mg HpBRBROXBEERY . #6
BABARAF-SXRCEN LESVETES
EREA . vRATEEANEPREEFEENE
B NEPAKBEEEFFROER . B
B, Fe.Zn M Mn £ F T ERAKLTEHET
R EANMAETEER RENBYTER. B
W AEBAMENAESAHCERIIEREX
HRMHA,

HEl ., AREERBARMARREEN AXEH,
PRHEXBENR, TEBRELHERMLK, K
g af BRKRHRRD . MARBAREKKER
R BEATIEM A X BB, LR A ARFK
FRIFBEXNEKR, AHREMARET, LBIT
AABKMEBEREK FeZn . Cu fl Mn FF BT E
RE B .O.BNESS HARBSARX4 MR
AERE MRV AL ESRBAMEEANRX
RAFERAMREENRES A AR E L
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1 #HHE5FHZ

L1 RE#edEnfE
ExEARSH AL HF HME 27 6F 68
K34 pEEBK, HEFHBRAKE 16. Tom x
26. 7cm,10 7 X, 471 Sm, HEIRX B R KEERE
o BRJE, R BORER ., 2EBTRE , RET
WRRFRARL, B E 3 AR, BES R,

1.2 B¥FeZn,Cu i Mn EF HETR RN

A E
1.2.1 BEAE MTFTERTF¥&KS 72h,H
2545 ¥l (SatakeThu35B, Satake, H 2% ) B8 58 K A 7%
J& , e XX B8 ¥ WL (LMT631.2 , Brabender, £ [ ) B&
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1.2.2 #@F4E ATKAELERER, E#H
B Sg KM A 30ml BHRF  REETAAS
PEETEXRBFEZmMM, HTHRL, EEAE
BHE NI, HEHBRADHEP R, KRR M,
BEHABEEZE 600C ,AE 2h HEHRATLEN
Hfa, BHEERE, WA S5ul ZiEKM HCL1:1 /)
BWHHITHEMA, FEASOn ZRED,HEEFK
ERBS,H50, AEFRESEEERE(AAS) T
FEXBHF FeZn . Cu F1 Mn &,

2 ZREHSW

2.1 AEBXELAREK Fe.Zn.Cu il Mn &1

413

WX 27 BEERREKM 34 HEERK Fe,
InCu Ml Mn F B, EREB/(ER1):FAXK
MEFEK Fe . Zn.Cu Ml Mn FF HTEFEEKK
M Zn>Fe>Cu>Mn 4 T R TESEEEA
BAMEGBERMERYEBEKE(XR2),H
P, Fe.Zn M Cu ZRYEBRBEKF, FAR
k4P ETESEHNBTIEARK, FEAR/XK
Fe.Zn.Cu fl Mn & & (B {7 : mg/kg, T ) ¥y
37 8.198.10.844 .6.550 f1 6.363; L afE KN
7.114 .8.838.5.622 M1 5.481, HyaA, A @
BhREFeZn.CufiMn ZD FLE,

£l FEBKAXZEBXFelnCo I Mn ST RARSBEFTESH

Table 1 Variance analysis of the content of Fe,Zn,Cu and Mn in color rice and writer rice

b0 L BER )1 (mg/kg) Rl BEIR 95% BiR XM B/ME BAE
Groups Type N Mean s SE 95% CI Min Max
Fe BHEX 27 8.198 1.196 0.255 7. 668 ~8.728 6.01 10.19
X % 34 7.114 1.154 0.198 6.712 ~7.517 4.92 9.16
Zn Hfak 27 10. 844 1.456 0.311 10. 198 ~ 11. 490 8.13 13.81
b A% 3 34 8.838 0. 963 0. 165 8.502 ~9.174 7.14 10. 16
Cu HEX 27 6. 550 0. 900 0.192 6.151 ~6.949 4.54 7.92
b A:Y 3 34 5.622 0. 898 0. 154 5.309 ~5.935 4.20 7.39
Mn BEX 27 6.363 1.225 0. 261 5. 820 ~ 6. 906 4.47 9. 67
Tk 34 5. 481 0. 846 0. 145 5.186 ~5.776 3.66 7.26
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Table 2 Analysis of variance

HhE  ERER

Treat- Variation SFZ*H Ef;ﬁ Meaijzum F P

ment source

Fe 4bPRE 15.697 1 15.697 11.459 0.001
BEEPE  73.975 58 1.370
RAER  89.672 59

Zn 4hFEE] 53.742 1 53.742  38.637 0.000
AN 75.111 58 1.391
BER  128.853 59

Cu EE 11509 1 11.509 14.254 0.000
4B 43.600 S8 0. 807
BERE 55109 59

Mn 4b 32 8] 10.398 1 10.398 10.187 0.002
Ab¥py  55.118 58 1.021
R 65.516 59

2.1 AEBERBKFe.Zn.CufMMn S RILE
B RE A GMESS RARBGAREK
Fe.Zn.Cu M1 Mn BB W, EREZH(FE3) . AH
HEBKkFe SRBEBRRABS>E>HB >4 > &,
In SBIERAG>T >R > >H,Cu §EEKK
HBRSW>OL>E>H Mn SBERIB>E >
A>E>H FeMMn EREAFFGAB/XREER
WA BEKF, MZIn M CuERABE(E4),
M, Fe fiMn R B S5F G KM EHAE DM
X, MInFMCu FEEMEFAXERK,
WX AN E S KA Fe.Zn Cu fl Mn § &
BB, REH B Fe EREE, N 9.710mg/kg,
Mn ZBNKTFREALEBEKMEEER, N
8.247mg/kg,Fe S B 54K 15 9. 020mg/kg FH E R
K,H8.907Tmg/ kg, B .1 FLK 7. 556mg/ kg FIH
K 6. 756mg/kg; E K Fe & BB{UN 6. 756mg/ kg,

3 FAHREBXFeZInCo M Mo ETRARSBBEALSH

Table 3 Variance analysis of the content of Fe,Zn,Cu and Mn in different color rice

&R pi%::] B B8 R AR 95% B XM B/ME BAE
Type Treatment N Mean s SE 95% Cl Min Max
Bk Fe 4 9.710 0. 398 0.199 9.077 ~10. 343 9.55 10.19
Black
i Zn 4 10. 715 0. 981 0. 491 9.153 ~12.277 9.89 11.92
rice
Cu 4 6. 850 0. 656 0.328 5.806 ~7. 894 6.35 - 7.78
Mn 4 6. 638 0.237 0.119 6.260 ~7.015 6.42 6.94
L F S Fe 3 8.907 1.081 0.624 6.222 ~11. 591 7.67 9.67
Brown
i Zn 3 10. 657 1. 470 0. 849 7. 006 ~ 14. 307 9.10 12.02
rce
Cu 3 6. 690 0.442 0. 255 5.592 ~7.788 6.18 6. 96
Mn 3 8. 247 1.234 0.713 5.180 ~11.313 7.47 9.67
£k Fe 14 7.556 0. 882 0.236 7. 046 ~ 8. 065 6.01 9.19
Red
. Zn 14 10. 804 1.627 0.435 9.864 ~11.743 8.13 13. 81
Iice
Cu 14 6.506 0.794 0.212 6. 048 ~6. 965 4.96 7.92
Mn 14 6.015 0. 967 0.258 5.457 ~6.573 4.60 8.26
ok Fe 5 6.756 0. 980 0.438 5.539 ~7.973 6.01 7.91
Yellow
) Zn 5 9.020 1.044 0.467 7.724 ~10.316 8.41 10. 82
rice
Cu 5 5.794 1.476 0. 660 3.961 ~7. 627 4.55 7.39
Mn 5 4.990 1.124 0. 503 3.594 ~6. 386 4,47 6.09
gk Fe 1 9.020 — - — - — —
Green
i Zn 1 12. 490 — — - —_ — —
nce
Cu 1 4.540 — —_ — — — —
Mn 1 4. 490 — — — — — —
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Table 4 Analysis of variance
0¥ ERERR FHM AHE BF F p
Treatment Variationsource  ss df Means quare
Fe Qb ¥ (6] 25.576 4 6.394  8.387 0.000
SER 16.772 22 0.762
BER  42.348 26
Zn &b 7 (5] 16. 460 4 4.115 1.969 0. 135
AL A 45.988 22 2.090
T BER O 62.447 26
Cu b 1G] 6. 497 4 1.624  1.923 0.142
iz 18.585 22 0. 845
SR 25.082 26
Mn Kb 2 ) 23.832 4 5.958  6.421 0.001
0302 20.412 22 0.928 '

BER 44.244 26

Mn S EEMK, 5HKK 4.490mg/kg HEA K, K
4.990mg/kg; @K In S B EE,H 12. 490mg/ kg, {2
Cu S BB, A 4. 540me/kg; ML K . 8 K F4& K
In EBHER K, 5 9K 10. 804mg/kg.10. 715mg/
kg A1 10.657mg/kg, Cu S BHHEERK, 40K
6. 850mg/kg . 6. 690mg/kg 1 6. 506mg/kg; & K Zn
FERBMK, XA 9.020mg/kg, Cu BB, N
5.794mg/kg, N E T &K, HIHAT A, BXMBXK
® Fe.Zn .Cu f1 Mn, S XK 5 Fe M Zn, A K& Zn #
Cu, B K4 FF EHTEITREM, Fe.Cu f1 Mn H{K
THERFK.
3 itig

EWRAEHRAET,H AAS ERET 27 #
FAREXKM 34 B ERKF Fe Zn Cu #1 Mn 5"
BEARER, FRRA AFERBETETES
BERBRK, SWATRAER "4 5 HExT
ESEBTHFAOBARANTERREZRYEBEK
FEABKAMTALESRVIBSTEARXK,
BXTRTESEWKKN ZIn>Fe>Cu>Mn, €iF
34" Bl ICP-AES M 2 T 789 43 # 77 K RE M K
HE 8T AT, ANEXTESBREKKRAIP>K
>Mg>Ca>Zn>Fe>Cu>Mn, A RERE5H—
B EWRMFENESBEERXNEKR G550
FTEMBEGRTABARA X, BXK$ Fe.Zn . Cu A
Mn ERMBITE, AR MK A, BT, 7 K

TEABWMEN AR EHIEFRIEEY , 0
IR T ROk 2 (AAS) BT 3% 6 b 1% B (AFS)
MR TR EH % (AES) , Ed REFEXMBEXT
REESBHAGHN S, EBH THARMEFMHE
WRZWAF A, SR R AIH, AT B HXHE
LT BE B

AXRABTRV ETESERSMEKBEAHE
XBRBD, Zeng £ KT 653 B HREHE
WX 8 HT RTESE, AN K.Ca,Fe . Zn 7
Mn 5X@afF%, BXEHIAIKREFRS
FTERXERSBS KGR —EWBEMEHEX, BXP
SEBH, HK IO X, Koh BN A RB/RI K
LTEHBFEEMNEN, 5ERRERIREREA
%, kEME U3 HHEFRAERERNRNEX
BAME AFRBEXBHEAR SRR BEEBN
S ANHECERSERASZEANREFNER
HREE CESERMHESCR, X STRBEHM
EBEAR, KBETFR P Fe M Mn SREE5BKREER
SEXANBELMHEL, AMTEIHLERE B,
a4 BRANEESHARBABRKIHTRATESY
B, K FeZn.Cu I Mn ZFFT RTESTRERK
MEBEHXR, GREA . Fe MM FBEAR
FBGaRmkEEFHARBEKFE, M Zn F Cu
SERERABE, AAFe M Mn SR E5H KM
EHAEYAXL, MZn M Cu R EMEHGRX
FRK. BXFe EEER . BAXMn FEBER . &
KInSEBE MEXKI4HTATETERK,
Fe .Cu # Mn ¥ FEBEBH XK,

BERS P09 MEKEM 33 ALK
M0 EFEKBRIANT ELETEST, A
HEX AKPSEHEEHBRTHEBK. ¥4
iRk BANENBN SRR TS
EREK. BRESE AN BEK 1568 KA S
BG4k 1200 BAWESERE, A IFAH
EEREBABERSHENERERZ —. 2R
BEEARMEEHEAYy ATESBEINER, AN
SXEXMEREKMBAE Fe.Zn Cu 1 Mn,
BKE Fe M Zn, LKE ZIn M Cu, Hp BXE
Fe Zn f1 Mn, I K& Zn ARG R EWA BT —
U S BAAAKEEE Cu, B, X
AR E R KR ERAELF OB, ol
H— AR AR AT 4L RHER
REEFRBEOITEN.

(F# 981 17)
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