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The Differences of Nutritional and Functional Components Content
in Different Types of Special Rice
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Abstract ; The research of special and functional rices has been paid more and more attention by the society , with
the development of social economy and the improvement of people’s living level ,the nutritional and functional compo-
nents has become one of the important target traits in current rice breeding. The evaluation of nutritional and function-
al component contents were conducted using newly bred one white rice and 39 accessions of special rices with single
or more than two special properties such as fragrance, colored seed coat,giant embryo,sweet and waxy. There are no

significant difference in most of the amino acid content and mineral element content between special rices and white
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rice,while there are significant difference in few amino acids and few mineral elements between special rices and
white rice. The lysine content for seven types of special rices including black brown rice,red rice ,black giant embryo
glutinous rice,red giant embryo glutinous rice , giant embryo glutinous rice ,red sweet rice ,white sweet rice were signif-
icantly higher than white rice for 2. 91% -24. 68% ;the iron content of six types of special rices including black rice,
black brown rice,red rice,fragrant glutinous rice,black giant embryo glutinous rice,red sweet rice were significantly
higher than white rice for 17. 62% -68. 09% ;the calcium contents for seven types of special rices including black
brown rice,red rice, black sweet rice,red sweet rice, white sweet rice were significantly higher than white rice for
23.56% -49. 46% ;the zinc content for six types of special rices including black rice,black brown rice,red rice ,black
sweet rice,red sweet rice, white sweet rice were significantly higher than white rice for 12. 21%-5. 87% . The above
shows that there has a certain increasing effect for the content of lysine,iron,calcium and zinc when having a single
special trait or aggregating more than two special traits such as colored seed coat, giant embryo, sweetness , fragrance
and waxy. Therefore , the aggregation of several special traits will be one of the effective ways to increase the content
of lysine,iron,calcium and zinc in the future functional rice breeding. Furthermore , several special rices with higer
content of funcitional components were selceted from newly bred germplasms. The lysine content of white sweet rice
1553 and red giant embryo glutinous rice 1476 was 10. 22 mg/g and 9. 75 mg/g, respectively , hihger than white rice
for 29.37% and 23. 42% ,respectively ; the iron content of red rice 1439 and red rice 1440 were 20.9 pg/g and
18.9 wg/g, respectively, higher than white rice for 99.05% and 80.00% , respectively; the selenium content of
black sweet rice 1511 and black sweet rice 1515 were 90. 3 ng/g and 72. 6 ng/g,respectively, higher than white rice
for 194. 14% and 136. 48% ,respectively ;y-aminobutyric acid content of white sweet rice 1551 and fragrant glutinous
rice 1446 were 226. 6 pg/g and 221. 2 pg/ g, respectively, higher than white rice for 14. 56% and 11. 83% ,respective-
ly ;the anthocyanins content of black giant embryo glutinous rice 1464 and black rice 1432 were 53. 02 pg/g and
52.36 pg/g,respectively, higher than mean value of 18 accessions colored rices tested in this study for 253. 23%
and 248. 83% ,respectively. These newly bred special rices having higher functional components will be further used
in the future rice breeding,the identification of ecological suitability and industrial development.

Key words : special rice ;amino acid ;mineral element ;y-aminobutyric acid ;anthocyanins
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1: White rice,2 ;Black giant embryo glutinous rice,3 : Fragrant glutinous rice,4 :Red rice,5 ; Dark brown rice,6 :Black rice,

7 . White sweet rice,8 : Red sweet rice 9 ;Black sweet rice,10;Giant embryo glutinous rice,11;Red giant embryo glutinous rice
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Fig. 1 The grain appearance of brown rice for different types of special rice
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Table 3 Some special rices with higher content of amino acid (mg/g)
A RL PR SRR A i ST
KEMHR Name of mij::j Tfs aiino@j:dfonjjtind its order
Species of amino acid
1 2 3 4 5
WAL Lys &K 1553 LLE AT K 1476 BRIk 1516 H#IfK 1551 £1 K 1544
10.22 9.75 9.52 9.47 9.38
B4R Tyr 21 E AR K 1476 21k 1439 HE AT 1463 RE KK 1460 21K 1440
9.53 9.34 9.24 9.05 9.03
% Pro AR K 1438 HEEK 1516 21K 1440 21K 1441 K 1498
5.61 5.57 5.56 5.48 5.36
IR Thr APk 1516 LLE AR K 1476 FEFHK 1521 21K 1439 ZLFHK 1545
7.30 7.20 7.15 7.14 6. 98
AR Val JRETK 1521 LLE AR K 1476 ZLFHK 1545 2K 1516 BEHRA 1464
12.73 12. 66 11.97 11.67 11.51
Fe AR e ZLE AR K 1476 21k 1439 HHPK 1516 ZIHK 1534 BEHREA 1464
9.82 9.11 9.00 8.94 8.92
AR Leu LT JIRKR K 1476 21 1439 FEHPK 1521 B RRE K 1464 FIEK 1553
14.76 13.79 13.75 13.37 13. 18
FNEFR Phe HEPK 1516 2L E G K 1476 BERREK 1460 21K 1439 21K 1534
8.21 8.16 7.93 7.90 7.76
x4 HOFHNBEMEMRT RTESETHE
Table 4 Average content of mineral element for newly bred special rice
e i 53 B B 45 i |
Type of materials (ng/g)Se  (pg/g)Fe  (mg/g)Zn  (ng/g)Mg  (pg/g)Ca (pg/g)Mn  (pg/g)Cu
MK Black rice 63. 60 ** 13.80 " 27.00 1841.90™  140.00™ 15.80™ 4.30"
MEK Dark brown rice 34.55™ 14.55* 26.85" 1811.20™  144.20* 14.00™ 3.25™
21K Red rice 35.35m™ 17.65** 33.20" 1799.38™  155.50* 20. 63™ 3.63*
Tk K Fragrant glutinous rice 29.50"™ 12.70** 19.85™ 1789.55™  126.60™ 14.50™ 3.20™
B IR K Black giant embryo glutinous rice 40, 50™ 12.35" 22.02™ 2015.08™  174.42* 20. 68™ 3.10™
LT K Red giant embryo glutinous rice 55.47 " 9.70™ 22.83™ 1702.97™  173.45* 20. 67™ 3.90™
Fi A4 Giant embryo glutinous rice 47.53" 8.10™ 23.10™ 1815.50™  124.00™ 16. 68" 3.70™
HLEHK Black sweet rice 64.85" 11.00™ 29. 68 ** 1985.35™  153.95* 23, 68" 4.70*
ZTEHK Red sweet rice 41.65™ 12.98* 24.43* 1854. 58™ 170.25 * 26.38 3.80%
H K White sweet rice 21.80™ 11.20™ 23.90* 2043.55 " 153.30" 25.30" 3.50™
F12k White rice 30.70 10. 50 21.30 1816. 80 116. 70 15. 90 2.50

FESEAA B R BRI S0 BT R S R S
Oy B e AR 3 51 F 28 5 R B A R
F LT K 1439 (21K 1440 21K 1442 BB K 1437
FIE K 1432 B &0 15.5 ~20.9 pg/g, LK
1 47.62% ~99.05% ; Hid, 21K 1439 A8k &
(20,9 wg/g) LR FUOKRI 2 48, BEE BRI
21K 1439 HAEH K 1511 B RG>k 1498 | HA Rk
1516 FIEAE K 1438 B 55 29.0 ~64.9 pe/g, [k
FIK 1 36. 15% ~204. 69% ; Hi 21K 1439 S

T (64,9 wg/g) , AEKRRY 3 LA, B & i
AR AR 1511 JRAEPK 1515 JBK 1432 B
AR K 1498 FILZLE KR K 1472, & 8H 4.9 ~
6.0 wg/g, WK 1.96 ~2.40 %5 4 & E B 1)
MORMTLLRIK 1537 JBHIK 1516 ZLE IRFRK 1474
FIAT K 1553 LK 1545, & &0 27.5 ~
30.5 pe/g, LFKE 72.96% ~91. 82% ; 45 7 i 4%
FHREHA LLE R K 1474 SR EIRKRK 1460 2B
kK 1463 BE IR K 1466 F1E K 1553, H
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N 192.0 ~263.2 wg/g, LK 64.52% ~
125. 53% ; B & f B M RHA SR ELICKE K 1464 |
FRTHIK 1521 212K 1439 (1K 1553 AR B IR K
1460, H 5 58 2099. 4 ~ 2326.2 pe/g, tbH K&

£S5 TRRTESERSHEMEMNER

15.55% ~ 28. 04% ; il 7 & 3¢ =5 09 4 LA PR EER
1511 BEERK 1515 JA oK 1432 JE2K 1426 FIZEE IR
KK 1468, Hi i h 66.0 ~90.3 ng/g, K
114.98% ~194. 14% .

Table 5 The special materials selected with higher content of mineral element

PREFR BT R & R

Name of materials,its mineral element content and its order

NGV

Mineral element

1 2 3 4 5
£ Fe(ng/g) 21K 1439 21K 1440 21K 1442 TBAEK 1437 Bk 1432
20.9 18.9 15.9 15.6 15.5
B Zn(pe/g) 21K 1439 FBEK 1511 E AR A 1498 JBEPK 1516 BAK 1438
64.9 33.4 30.3 29.9 29.0
H1 Cu( pe/g) BEK 1511 AR 1515 oK 1432 ELIRHE K 1498 LLE AR 1472
6.0 5.8 5.1 4.9 4.9
i Mn( pe/g) £LHHK 1537 HHPK 1516 LLE KK 1474 H#EK 1553 LIk 1545
30.5 29.4 29.0 27.6 27.5
5 Ca(pg/g) LLE AR 1474 PR RRGK 1460 BE KRG K 1463 PREIRRGK 1466 HEkK 1553
263.2 227.8 208. 1 207.6 192.0
B Mg(pg/g) HE R 1464 K 1521 21K 1439 FEEK 1553 B R 1460
2326.2 2137.0 2135.7 2114.3 2099. 4
fili Se(ng/g) HEEPK 1511 MBEIK 1515 K 1432 K 1426 BEREK 1468
90.3 72.6 69.7 68.8 66.0

2.4 AEABBMEHR v-EETREEER
PR RAER 20K ARk R IR K (4L
ERI7Y T2 SNENIN P SR LY i SN P SN NP SNEP S
B - B T TR R IE (R 6) . 4
T, SRR v- B T RSB 5 Ak E
A FAT HRIK R B IARKAT 3 FhIeiy
4 y- 28 T TR o S O S e T R Y

SRl 21,08 ~21.92 mg/100g, [t K 6.57% ~
10. 82% . 7E il A K, 1 EIE K 1551 FF kR oK
1446 PR F JRRE K 1468 | F IR KR K 1486 FI 75 4 K
1448 1Y y-2a 5 T W & i, B w510k 22. 66
22.12.21.99,21.75,21.60 mg/100g, [t 1K &
9.20% ~14.56% .

F6 FRXBEFHBEHR vEETRIENERHESENTYE

Table 6 The average of y-aminobutyric acid content(y-AAC)and anthocyanin content ( AC) for various type of special rices

PRI y-REET R M RIZEA] IAUN S
Type of materials (mg/100g) y-AAC Type of materials (pg/g) AC
HAK Black rice 17.49™ HAK Black rice 24.08
Bk Dark brown rice 18.88™ JRHIK Dark brown rice 1.82
21K Red rice 19.71™ B E AR K Black giant embryo glutinous rice ; 17. 68
FHEK Fragrant glutinous rice 21.86™ 21 F AR K Red giant embryo glutinous rice 24. 05

M E IRAFK Black giant embryo glutinous rice 20. 87™ JEHIPK Black sweet rice 14.24
21 F G K Red giant embryo glutinous rice 19.77™ Z1 K Red sweet rice 0.23
FiifRARK Giant embryo glutinous rice 21.08 "

MRFAPK Black sweet rice 19. 85™

ZLFIK Red sweet rice 19.00™

FIEIK White sweet rice 21.92*

F2K White rice 19.78
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2.5 ARRBEBFHEMRECEIEER
FEEOK AR RE KRR LD EMOREK AT
K LLHEPK A AR A S ma P ME 5 T3k
6, TELRJURPZEAE Rk | JEOKFNZLE kG K
146 81 & B 8, 43 i R 24. 08 pg/g Fil 24. 05
ne/go TEMNE AL & i 18 i Ah kb, SR B VORG
K 1464 FEK 1432 JBEK 1516 21 E AR K 1480
MR ARG K 1460 BT & &85, 5N
53.02.52.36 .44.24 24.05 1 15.86 pg/g, L il
18 Iy A7 A AR a1 & & Y E 5 0
253.23% 248.83% .194.74% 60.23% F15.66% .,

3 e

3.1 ARAEBABHENREERSENES
ARG X AN [ 2 HU e o R o I 110 S R TR 5 1
Mr I, (R R R S R A K E R S 5 A
KEFARRE RN IR & b5 Ok
RIABEZS 0K FREK BEREK B
KAE 4 AU I 2R & i W = T K 20K
AR & i 1 5 T oK iR AR K 2K R ER
Rk ELEMORG K | E KR K | £LHEK RN K 55 7
TS 70 (1 i R 5 ik W S R S R TR, X R
AHELA o IR R RR AR S — MR ER
2 ~3 MRRIRMEAR 1 R A BRI Z R A IR & R
DRI, AE T o U 5 i ) 2 sy T LA — o 3
IR, X S A A B s ke R — 2, AT
GUHRAE | BRI A S o A1) 0 3 R AL B A Ay -1y
B, TR S B, KA 18 R
R 5 e LA Al K DR K 155 10. 0% ~ 60. 0% , 75K
L3308 KR FIORE K 5 14.3% ~28.4% , ik 44 41
FE AN > ST A, JEOK A 45 R S LR 1 1 )
BT E A kAR A Y ISR, B AR
LR H e = T AR, AW IR R, (T
K 1553 ZLE iRkE K 1476 FIEEEK 1516 A3 R
ErRECE  SLE IR K 1476 £10K 1439 FIEBE kR
K 1463 1Y & 2 B8 & i 8 ; SRR K 1438 R EIEK
1516 FIZIK 1440 (MR & B, X Se kAl
A TR K FEIReRa & F b VR B AR R, I A R F
HoAbRRPE R % 5 AT R R
3.2 AAEBBHEWRTRTESEER
ARG XS AN R I YRR R0 RE A0 T (19 T 2
SRTERI BOK 2T B RRE KRN SR EKRSE 3 R ALY
il 5 b B 2 RO S T K, BEOK 2ok RETR
FLLRIRAE 4 FhIS R A 7 it 38 v T oK T 2R

KRR ZIK RREIK ZDEDK R SE 6 Rk
TP 0 2 A 0 8 T K, JROK BB K
LK koK BB AR L EER SR 6 Fh Sk &
I OO T UK R K 2K R B
bR ANEN: 1 175/ QR ¥ B QAN B NS I A B S
TP 05 1 ok 0 B B R T oK, R
Rz BRI RPESE Rtk 2 ~ 3 MR
(5 E AR 2800 T 2R &t oA WAV, (R4 |
BERVES o 4R R LA — o PN, SRR
SELTI S O AN K Rl 33 ANZLK AL FR A 210 S
KRGS AT TR S A AT BBk 2K
B FEOR B i KT 2450 ng/g, BEST R R
T 1000 ng/g, B & T KT 3600 ng/g, B & K
T 1450 ng/g, 85 5 I KT 99 ng/g; Hirp A 8K
(B B 2 I T ARk, WOk AR Y g
fE i BRI E TR & B B E R T ERE K,
WA Y 50 ~ 100 £5; A BF 58 BHO25 B
BRVEEEW TR & B R T R OK R
I SRR A R TRICK Rk
PR 3 T ROR SRR S i B | T
WKL, B B0 A5 R e A A HiE , e
B SRR S S a5 59. 7 ne/g 162 pe/g
H1130. 0 ng/g, AMFFEFRIL10K 1439 FIZIK 1440
MRS i 210K 1439 WBES i LD E R K 1474 F1
BEOREK 1460 B85 & & REDK 1511 FIRRFEIRK
1515 PRI F S AH A 5, ik 6 v i o O 2R B e A R
FPFEFP 5T A R AL T 8 RO ™ i 2 10 D K™l
eI BN
3.3 AEAXBFHBEMR vvEETRAIENERE
HEREER

AR FENS PERE B B y-Z T IR & i BT R
W], 2RI R MR D) y- 2 T IR S & 5 1K 2=
SARE, LA HEPR Bk E R KRSE 3 i
FERUAY - TR o Bl o TR
R R DL PR IR B 2 ~ 3 ANRRIR MR I A X
v-ZIE T ER S SR, R B 46 AR AT 4R , 7K
FERERH y-ZE TR & 20 2 ~3 mg/100g, Fi 7
BAGH S BT E 5 2 A ik BEEDY BEge 4R
R y-2 3 TR & 24 50 mg/100g, F ¥
R G A W B, Jkbr e R B
R S AE ERFEAR LG, HOREK y- 2 TR & it f
MR BE 3 5 5 JE BRI RE K 1Y y-2 0 TR % 1t
Y10 37.5 mg/ke, 1M B RRERE K (1) y-20 3L T R % &
XA 155.4 me/kg, ARBIFSE R BT AR 2 AU Ay
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FPFE AN 0T 7 28 y-2 B T R & 1S SR TE 17,49 ~
21. 92 mg/100g , (HA 5T ARAMFP T2 K5 1Y y-2d 55
TR S I 2, A f Tk — 58, ABFIE
18 A B R RS A A6 8 1 5 e 0 AT 3R I, SR B IR
K 1464 FIEK 1432 W46 & & fe s, LTl
(4 18 A3 (A5 i A6 €0 1 7 1 P 39 &5 253. 23% ~
248.83% . E.S. M. Abdel-Aal 235 %t £ # A5 8 1
Pe S A M R W], SRR S 2 R A
BN 3276 wg/g, AR LLKI 35 1% 5k 44 A 2P0
WFFE I, TR AE (AT & B AE SRR R AR A T 12 B AR
5 AFE R 0.65 ~ 14.98 pe/g. B BB KT
Jeks 150 URRIE Y AR A SR R A R
B IR 2. 6% 2. 4% F 1. 56% , K SRR 2 ~
5 4%, USRS Fe il AE AR KRR B h A
A PR R | R FE | s o0 B P I
TRAEIR FCRE S50, X4 2 AR T B e e /K
5 TR K AR VR

25 Lo MR AR AR LA R A R
Bz B R AR s — Rk MRk 2 ~ 3 MR
PRI R AT SRR & i 0 e & A K
y- B HE TR B A R LS IR, T X R R A M
Bk BRIV i 4 R A — S BN . PR,
TEA e LI R M 2k B A4S i F AR PR G 3
REME KRB Rl 2 FR IR IR 10 2R B S 38 i 1
WIREME R S B AR Z —.
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