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Table 1. 1: F Value of analyses of variance for protein quality of milled rice

4 # ®| B8 BEE | X S |EE0 B\ MEQ A BRESEES | KBEER
Crude Alk. sol. Water sol.
Items Freedom | Water protein True protein protein protein

3 f4E Block (Error A) 4
2By Area 1 Q.39 Q.50 3.57 3.08 114.29%*
11§ # Varieties 10 27.91% 99.44%* 8Q.19%* 54.88%* 6.97%*
HBE (A, ) X (V.) 10 29.92%* 13,56%* 12.90%* 6.81%* 6.70%*
% Error (Error B) 40
83t Total 65

* 5onBRk# Significant Level
*k | pREIE K #E Significant Level

®1.2: OXBEERAZES SN F {E

Table 1. 2: F Value of analyses of variance for carbohydrate quality of milled rice

W W OB

> #H W H HEBE | & Bl B B EHERR X E K
Total Crude Water sol.
Items Freedom | carbohydrate starch Amylose | Free sugar sugar

3 | £E Block (Error A) 4
2 H1BE Area 1 1.00 0.05 345.53%* 2.48 79.09%*
1154% Varieties 10 4.30%* 3.30%* 1399.73** 21.69%* 63.74%*
HiBE (A, ) XSfE (V.) 10 3.06%* 2.74% 25.36%* 5.14%% 7.10%*
% Error (Error B) 40
5t Total 65

* B OopRREKHE Significant Level
** ] opRHEK AL Significant Leve]
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1.3 1 (REAKEERR KN 28B4 F i
Table 1. 3 : F Value of analyses of variance for water uptake and grain size of milled rice
%ﬁfﬁﬁﬁﬂaﬁﬂmﬁiﬂ*ﬂﬁé*ﬁﬁﬁﬂéﬁg
rain
litems Freedom | Water Uptake | Grain length Grain width thickness
3 &4 Block (Error A) 1 4 —
24hB; Area 1 12.54% 372 49,89%* 131.92%*
1152 f& Varieties 10 2.99%* 861.71%* 138.40%* 55.17%*
HuBE (AL ) XS (V. ) 10 2.87%* 8.69%* 4.26%* 18.78%*
3 Error (Error B) 40
f@=t Total 65
* 50,hRa K¥# Significant Level
*k ] 9nRRZEKEE Significant Level
R4 AKRRGRBEWEZES 5% F E
Table 1. 4 : F Value of analyses of variance for ash and minerals of milled rice
4 t ®H H BBAE|K & i 23 £ & #
Items Freedom Ash S P K Mg Ca
3 4 Block (Error A) 4
23185 Area 1 1.36 0.13 22.84%% 242 22.48% 8.84%*
115 % Varieties 10 20.25%* 22.55%% 49.6]%* 42.39%* 18.87%¥ 5.63%*
HiEE (A, ) X@afd (V.) 10 1.29%* 1,11 11.56%* 3.30%* 4.32%¥ 3.48%*
3% Error (Error B) 40
5t Total 65
* 5 opRa k¥ Significant Level
*k ] 9B K¥E Significant Level
&1.5: BRMBITCRZEH S F E
Table 1. 5: F Value of analyses of variance for trace elements of milled rice
4 1 W B (BEHE 3 £ £ 0] 2
Items Freedom Fe Zn Mn Cu Na
3 &4 Block (Error A) 4
2 3% Area 1 0.67 1.64 278.27** 3.58 4417
115 %& Varieties 10 7.23%* 10.45%* 27.46%* 3.92%* 2.26*
B CA. ) X&fE (V.) 10 4.88%* 14.40%* 10.62%* 2.14% 0.98
% Error (Error B) 40
f25t Total 65

* 59K Significant Level
k] %EREKYEE Significant Level
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Table 1. 6 : F Value of analyses of variance for rice grain moisture

and eating quality score of milled rice

4 H ®’ B H @& B | @/ = X | B % ERARME
Items Freedom Grain moisture Eating quality score

3 &4 Block (Error A) 4

2#1%5 Area 1 8.67* 1.62

1154# Varieties 9 2.92% 69.40%*

B (A, ) X@fE (V. ) 9 8.58%* 4,18%*

#3£ Error (Error B) 36

3t Total 59

* 50,FREK¥E Significant Level
*x | opEEEk#E Significant Level
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&2 . TRBEAXZEAESIT (% Dry basis)
Table 2 : Protein analysis of different varieties of milled rice
MEsE MR | R OB | & & | K I HEAE | MESH | BBEEES | KEEEA
No. | Area| Type Variety Warer p(r:;tlgz pg)l;léien Aél:;)tse?k V\;artoetre;o].
1 E-3 Jap. ZE59 1270 a 744 £ 717 ¢g 5.86 f 0.795 abc
2 [?ii ee ZFES 1% 12.10 ¢ 8.08 e 759 f 6.03 f 0.841 a
3 X g ZE6TH; 11.90 cd 794 e 7.88 ef 6.24 ef 0.817 ab
4 CI) 1895k 1174 d 821 de 7.84 ef 6.00 f Q.595 f
5 g FEHEL415% 1198 cd 810 e 832 d 6.57 de Q734 cd
6 g 2% 1179 d 1126 a 1060 a 847 a 0.818 ab
1 =515 1193 cd 8.19 de 8.20 de 649 e 0.702 de
8 Ind. ZEpfl 3 57 11.94 cd 915 ¢ 851 d 6.53 de 0.651 ef
9 vpe ZESFL5% 1193 cd 1027 b 949 b 714 ¢ 0.689 de
10 % ZEf7ER 18R 1192 cd 10.68 b 10.84 a 7.84 b Q.756 bed
11 FOHERI 7 5% 1232 b 860 d 898 ¢ 690 cd 0.807 abc
1 =2 Jap. 255 1170 e 8.05 e 8.07 def 6.45 def 0.840 abc
2 g e ER TR 11.40 £ 174 e 177 £ 6.29 ef 0.760 ¢
3 g z% EHEOTHR 1177 de 782 e 8.09 def 647 de 0.793 ¢
4 ?I Zrh1895% 11.88 de 798 e 716 f 6.05 f 0.826 bc
5 ? ElE1419% 1173 e 82l e 7.90 ef 6.33 ef 0.818 be
6 11\{' B 1144 £ 9.49 be 8.77 be 761 a 0904 a
7 ¢ HH 15 12.14 ¢ 868 d 8.28 de 6.78 cd 0.889 ab
8 Ind. ZohFl 3 Bk 1199 cd 93l ¢ 8.49 cd 711 be 0.811 be
9 e EZERIL5SR 13.04 a 995 a 960 a 7.39 ab Q759 ¢
10 ii[g Echyesk 1 9% 1245 b 1017 a 974 a 752 a 0.801 ¢
11 EHER 75} 1246 b 9.90 ab 9.18 b 771 a 0.838 abc
& 7= ¥y Average 12.01 8.87 8.59 6.81 Q.78
73-83

B/} 3B Reference*

*: Juliano et al (1985) p. 44 s [FBUBFHR DK G & B14%ETRZ ©
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#3 I THAEEX ZEESH (% Dry basis)
Table 3 : Carbohydrate analysis of milled rice
iRek | hE ||/ OB & mo| M H OB B | BEHEBRY |0 % B AFEER
Carbo- Water sol.
No. | Area| Type Variety hydrate Starch Amylose | Free sugar sugar
1| %= | Jap. | mEsm 93.09 a 8931 a 2110 d 0342 be 420 a
2 E ty?e R T 9171 ab| 8804 abc] 2073 d 0.407 a 4.08 a
3 X fﬂ% EEOTH 9236 a 8856 ab | 2170 ¢ 0363 b 422 a
i & 21898k 9097 abe| 8770 abc] 2080 d | Q355 be 3.63 be
5 g 14158 8898 bed| 8530 cde] 2027 e 0335 be 408 a
6 g Wk 83.94 d 8247 e 18.03 £ Q366 b 3.86 ab
7 E5 158 88.69 bed|  85.02 cdej 2183 ¢ Q316 cd 407 a
8 Ind. | ZECPRI3HE 88.69 bed|  85.99 bed| 2173 ¢ 0230 f 3.00 d
9 pe ZERTAII5E 8794 cd | 8493 cde] 3023 a 0275 de 334 ¢
10 ;xeu BEH7EK 15k 85.95 d 83.53 de 29.03 b 0.248 ef 269 d
11 EHERL 7 58 88.71 bed|  86.88 abc| 2940 ab | 0231 f 2.06 e
1 ?—'E! Jap. EZiE 5K 88.58 ab 85.56 ab 19.30 ef 0.349 ab 334 ¢
2 % ty_pe = 15 8939 ab | 8564 ab 1883 fg | 0370 a 3.05 ¢
3 E E{% 6T 89.27 ab | 8595 ab 1993 d 0.276 de 3.69 b
4 g 2 rh180%; 9087 a 88.01 ab 1897 fg | 0302 cd 3.16 ¢
5 ? 1415} 89.11 ab | 8557 ab 1857 g 0354 ab 3.93 ab
6 g Wk 8896 ab |  85.03 ab 1860 g 0.298 cd 420 a
7 ¢ 5158 9013 a 8716 ab | 2040 ¢ 0323 be 333 ¢
8 Ind. | ZEhFL35E 87.87 ab | 85.16 ab 1953 de | 0280 cdgg  3.00 c
9 e ZEFERIISHE 8894 ab | 8592 ab | 3060 a 0.253 e 334 ¢
10 #ﬂlg e 15 88.71 ab 86.82 ab 29.67 b 0.269 de 233 d
11 R 75 86,61 b 84.74 b 2993 b 0.265 de 2.07 d
{8 7K 3 Average 89.16 86.10 21.99 0309 339
B/ E Reference* 89.2-91.2| 9Q 2 0.26-0.52

* ¢ Juliano et al (1985) p. 44 s FEIER LK & BI4WBERLZ °

(3) BWEMERTH -
BB 8 FREAFEVETEREESZTR - AR AZHTRETRXET T
EEEBWNESFRVENKSEBEE - REFETR2EMRRBE-HARKKZ
SVHRERRTEE » ZROTH (X ZRKS RBSEEEF 3 MR 1Sk
BE® o BREEN » KEBRKRMER - LS RBUSHEES - KORERAZ S
BAMESEY - BRAESLERRENYE o (il B A2 RE k2 ERE 515 - 8
FREREAAR , BEERBPRLN » BRZBRERERLA © - BE+=282
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F 4 AAGEERKZHEYWEMER (Dry basis)
Table 4 : Macroelements analysis of milled rice
AR | MHR | & | K B ® £ & e Ea)
Ash S P K Mg Ca Na
No. | Area| Variety (%) |(mg%) | (mg%) | (mg%) | (mg%) | (mg%) | (mg%)
1 x | EfESH 067 cd 103 b 158 ¢ 121 b 48 de| 10.1abe| 73 ab
2 § TR 076 ab 105 b 176 b 130 a 61 a 113 a 19 a
3 1'13; EHOTHR 064 d 80 ¢ 156 ¢ 113 be 48 de| 106 ab 72 ab
4 (IJ Z1895% 067 cd 89 be 155 ¢ 112 ¢ 51 ¢d| 108 ab 71 ab
5 g alE1415% Q58 e 105 b 141 d 93 f 46 de| 108 ab 6.5 b
6 g By Q.75 ab 136 a 175 b 103 de 60 ab|; 103 abc] 6.6 ab
7 HEH 1% 0.62 de 100 be 150 ed 100 def, 45 e 113 a 69 ab
8 ZEdafll 3 5% 0.62 de 137 a 159 ¢ 96 ef 44 e 9l c 65 b
9 RGNS 0.74 ab 138 a 186 a 108 cd 54 be 9.8 be 6.6 ab
10 ZhER 15 077 a 154 a 181 ab 115 be 59 ab| 1Q3 abc 72 ab
11 R HER 73R 071 bc| 14l a 174 b 116 be 52 cd| 97bc| 6.7ab
1 & | ZE55t Q.70 be 103 def| 152 e 127 b 49 d 110 b 74 a
2 % L Q.78 a 107 cdej 191 ab 136 a 69 a 125 a 7.0 ab
3 i EEHEOTRR 062 d 84 f 149 e 104 d 48 d 10.7 be 59 b
4 g Z2ch189%% Q75 a 86 ef 181 ¢ 123 b 61 b 10.1 be 58 b
5 l}}' EHE1415R 062 d 126 be 155 e 97 de 49 d 109 b 89 b
5 I(\; X 060 d 119 cd 1499 e 9 e 49 d 9.8 be 6.8 ab
7 HE 15 062 d 102 def| 147 e % e 49 d 104 be 6.6 ab
8 Zhfli3 8 065 cd 148 ab 167 d 102 d 49 d 106 be 57b
9 ZRANSHE 0.74 ab 141 ab 185 be 112 ¢ 53 cd| 104 ke 6.8 ab
10 ZErh7ER 157 0.75 a 142 ab 197 a 120 b 59 b 132 a €0 b
11 EHERN 78R 0.78 a 153 a 196 a 120 b 57bc| 93¢ 50 b
@ 7 35 Average 0.69 118 167 111 53 10. 6 6.7
B7 3 B Reference* 0.35-0.98%% 93 93-174 81-151 23-58 12-35 0.6-10

* :Juliano et al (1985) p. 4 » FEBUBR KD G RI4NERZ ©
** :Juliano et al (1935) p. 38 [EBURR UKD G EI4DETRZ °

WIEE KT B » KBCEB KB EKE ~ SRS -

EHRARTREGENEYRX - £X 5 METRSHET » EERUETER
EHES - FARIEHEREEFES - AR EEIE=FSMARSBERNEZE
RS RBEEAES o b ESHARERE S BABAXS » HET=F—HKE
SEAERBUARSSE @ » TRESEFRZBEXRERKARESENVE
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RS I TASEEKRZMBTHESH (Dry basis)

Table 35 : Trace elements analylsis of milled rice

WRAR | R | & & 24 23 & il
Fe Zn Mn Cu
No. | Area Variety (mg%) (mg%) (mg%) (mg%)
1 x| EESE 0.8 cd 19 cd 0.9 ab Q7 a
2 g R TR Q.9 bed 2.1 bc 10 a 06 ab
3 T | Z@eTs a8 d 2.0 be Q9 b 04 c
4 “} ZErh 1895k 08 d 2.1 be 09 ab 0.4 be
5 I(?I EHE1415; 0.8 cd 2.0 bed Q7 c 04 c
6 g ot 10 a 24 a Q6 d 0.6 ab
7 ¢ =0 18R 0.9 be 20 be Q9 ab Q.5 be
8 ZechAill 3 5% 08 d 2.1 be 06 d 04 c
9 ZEIALISH 09 cd 21b a7 ¢ 0.4 be
10 ZErhfER 1 5% Q9 b 18d 06 d 0.4 be
11 ERHER 7 3% 0.8 cd 2.0 be 06 d 0.4 bc
1 | & | ZBE5H% Q9 be 18 cd 0.5 be Q5 ab
2 | % ERTW 10a 23 a Q6 a 0.6 ab
3 K | Zgeni 0.9 bede 17d Q5 ¢ 0.6 ab
4 é Z£ch189%% 0.9 bed 20b Q6 b Q.5 ab
5 EI EHEL415R Q9 cde 19 be Q5 be 0.6 ab
6 11\{ 5 Q.9 bed lde Q5 be 06 a
7 ¢ HEF 15 0.8 de 18 cd Q7 a Q5 b
8 ZErhAl3 5 09 cde 19 be 0.5 be " Q5 ab
9 EEEGANISH: 08 e 23 a Q5 be 05 b
10 ZErh7E 1 91 Q9 ab 19 be Q5 be Q5 b
11 FRHERN 7 5% Q8 de 24 a Q5 be Q5 b
M 75 35 Average Q9 2.0 Q7 Q5
Bist L@k Reference* 0.2-3.3 Q07-2.7 Q7-2.0 Q2-04

* : Juliano et al (1985) p. 44 » FBUER UK G EBI4%FET Y o
**: Juliano et al (1985) p. 38 » [REHBR LK EBIADFERZ o

BERAFRRZHEETT AN » AKBEREESEZH o BKkPRILIZEROTHRR
Eeh 189BRBEE BIRIE o RIBHREKHE HAREE « BEX - ARFEEABIVREE -
HAT&HZSHEAS-S FaZHES P 33.43 39.4%41.96 req/gBERHE © »
FRBOVRERTHAE - BHSEREARRMALE » LHERERIREERZE
B RMETEGEFERESERBEE  AEAEPZEMBEATLER X 2
FOl 3 R~ AL 7T B R A B EMHERE TR EBERERNEX -
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(4) BAKE ~ KR AN EWHBE S HE
— A B AR AR E L A K ; SR BERAIKEES - RMHBE6
FiR o B EORBEBOR R BT ok R » JLEMTOKRHERGE - MEMEER » AEE
FOKESEF AWK T S 2 TS B o EBNET R KFEZE T IMAZE LR LRE R
s K FAABHBNEEMBNZE » BEKGIER » BBEREEMES » R
BAB R KRB K > BERRRRL 2 MLAE R o BRZESCKR 2 MR BE B0 » SGEFISLRILE
EREZ K TEAREERERS ; FILBRAEMS RA R EREASERZAS TR
N > TER B R B AR B L2 BOR
KERG BB AL S B A S R A NP 5 T LAEEh Al 3 SREBMLR A 5 ISt &
%6 : NRAMMEAX R NRBKE
Table 6 : Grain size and water uptake of different milled rice
SR ﬂh@‘l i % Xk &F | A kR E| ABABXER| BXREE
Water uptake Rice length Rice width Rice thickness
No. |Area|  Variety Cg/g) (mm) (mm) ¢mm)
1| = | Z#swy 6907 b 50 f 28 b 19 ab
2 E =R 15 7.086 ab 5.0 £ 26 de 18 cd
3 j’i; BT 6910 b 5.0 f 2.8 b 19 ab
4 C Zh1895% 6.896 b 49 f 2.7 be 189 b
5 § EHE14158 7117 ab 52 e 27 ed 1.8 be
6 G Hot 7139 ab 5.0 f 26 cd 19 a
7 HE 1 7394 a 5.4 d 29 a 19 a
8 EEaFl 3 Bk 7.355 a 7.0 a 22 g 17 e
9 ZERIANSHE 7.120 ab 66 b 22 g 16 f
10 e 15k 6.834 b 53 e 25 f 16 f
11 EHERI T 5% 7289 a 59 ¢ 25 ef 18 de
1 | & | EZRswm 7155 ab 48 gh 28 cd 18 e
2 tfé% EE 1R 7.347 a 48 h 21e 19 cd
3 E EHOTHR 6998 b 45 fg 29 b 19 b
4 I(S; Zrh189%% 7.175 ab 5.0 f 29 bc 19 be
5 g ElE1415% 7.388 a 5.0 f 26 e 19 bc
6 G 2% 7.292 ab 49 fg 2.8 bed 19 cd
7 HH 1% 7.131 ab 52 e 3l a 20 b
8 ZEehAl 3 BR 7160 ab 70 a 22 g 21 a
9 ZEFSFLISHE 7.137 ab 65 b 23 f 17 f
10 BErhYER 18R 7.262 ab 5.5 d 28d 17 f
11 R HERL 7 5% 7.186 ab 6.1 c 26 e 18 e
8 & 45 Average 7.153 5.45 2.63 1.83
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IR 5 ¥ REAIFERANEER KN EEREESEBIARST - KLBEE
BEDEFEEA ; kAR » DEEESLA (RE6) - —BARRERFINR
B > KERRE o

SRR B B > UL ARRBRFT 54T 2R B A S TRRARISER A S © % 777
RZIERAKSBIL07—14.97% » 3% 2 XEMR B2 A 511.40—13. 4% EEB L o —
BT S » BEAKS S EHEIRIIR » KSR REAR - TRISEMEER A &5
KAERE » G RREs 4 R A Tk » PR o

H% 7 BiR 2 AW SRR S TS R R REABAE » 3 EE SR A
KB AW o ZEA6T5E  Zech 189 SR AR » HABEM 54 - ThEAE 2GS
1415R BLEEE 7 % Ao ORIE FE T 75 75 M 052 » 2R 1895 MG AUAE R o

7 TRSEAXZBRKSHEAREEARME

Table 7: The moisture content of rice grain and eating taste score of milled rice

Wy R B B R Eliﬁ b4 K o K B A BB
No. | Area! Type Variety | Grain moisture Taste score
1 = Jap. EE S5 1257 b 0.41 bc
i type
2 & . EE Tk 12.60 b 0.54 abc
T
3 A * ZEAETHE 11.93 be 095 a
1
4 C ZEch189%% 12.13 be 022 cd
H
5 }} EHE1415 14.13 a Q.71 ab
6 G Bt 11.07 ¢ —0.05 d
7 HEF 1 5% 14.63 a 027 !
8 Ind. LAl 3 B 1497 a —008 4
type . i
9 a ERSAISHE 1287 b —15C e
11l
10 X ZrhyEsk 1 5% 12.53 b —170 e
1 & | Jap. 5 13.03 ab 0.47 ab
i3 type o
2 E . ZERg 7% 13.10 ab 0.03 cd
i
3 A VS 6T 12.83 ab Q59 a
o)
4 S ZErh189%% 1240 ab 078 a
H
5 U EHE1415E 11.87 b 0.09 bed
N
6 G Bt 1330 a 0.46 ab
7 HE 15K 12.10 ab 039 abc
8 Ind. ZoAli 3 5 12.13 ab —Ql13 d
type .
9 " ZERIANISHR 12.23 ab —133 e
fll
10 * ZERTEs 10k 11.90 b —151 e
@ 78 35 Average 12.72 —0.019

(5) BEBARTHT :
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BoRkREZAREEREK 77 ME 8 o &MERZHRER HiGRNEAR
(Cystine) -~ #Bt&ER (Cysteine) /M &MEMEEREIER 5 AR S E B KR
ERTIK - RGPS (Methionine) RBEHHMEER - BHEEBRAK 42H
SERALE  IEHEESAREREZRHS - BERaESTERRRAERESES
s ALK ZHEESHABRTEAEESN » ARLSENKERFBRERZ— - ARTH#
RETERZMBBEARS » NEKEN SRR Z O RER - AIERE
EERER-RREAR SR » ZHH 2 BERFNBEHA G BB ERREFOSRR
%'ﬁ 8 % (11) o

#£8 I NAMEARZEEBRER (2/1005EAE)

Table 8 : Amino acid composition of different milled rice (g/100g protein)

(#R Taichung)
iﬁTy,pg{e% szl:'g‘ietyﬁ " Japonica # Al Indica = * B | B OR
By B e | mm 7w | gmeny: |gebisom| B % | A o f (B || Average [Reference
Lysine 3.05 3.90 4.12 3.70 3.78 3.96 3.15 35— 4.1
Histidine 239 2.35 233 2.23 2.22 2.29 230 24— 28
Ammonia 2.53 2.50 2.56 241 2.53 230 248 22— 25
Arginine 841 8.27 8.36 8.20 713 8.07 8.18 85— 93
Aspartic acid 9.26 9.18 9.27 9.10 8.72 9.08 9.10 9.8—102
Threonine 3.54 347 348 3.42 3.59 3.51 3.50 34— 39
Serine 471 472 4.59 4.71 4.60 4.41 4.64 5.8— 6.1
Glutamic acid 19.58 19.55 19.40 19.88 19.30 19.08 1947 | 19.1—2Q8
Proline 432 438 4.52 4.26 4.48 4.59 4.43 46— 5.0
Glycine 415 4.62 473 4317 4.52 4.55 4.59 46— 5.4
Alanine 5.93 5.83 591 5.60 5.82 5.72 5.80 59— 6.2
Cystine L1l Q88 trace 118 1.56 161 1.06 15— 19
Valine 6.20 6.15 632 5.97 6.04 6.08 6.13 6.1— 63
Methionine 261 249 2.58 261 3.28 2.68 2171 25— 33
Isoleucine 413 4.08 4.20 4.22 431 4.15 4.18 42— 49
Leucine 8.15 8.22 8.29 8.19 8.26 8.28 8.23 6.7— 89
Tyrosine 4.18 4.22 4.20 4.62 4.15 4.42 430 49— 5.8
Phenylalanine 5.08 5.17 5.13 5.22 5.11 522 | 5.5 53— 5.8
REREE (%) 97.64 97.32 95.92 9713 | 100.09 98.58 97.78
N Recovery

* : Juliano et al (1985) p. 104

(6) BRISERMECT T



Rk B E R R GERGR 2R 189

BRIV SRR 1% (#0.5—0.8%) - Bk 9 BBk Zigli& & R RN ERAE
BEER » METRRENR®RSEBEER o KEEFHEE (Palmitic acid) #9(515—2
0% > i (Oleic acid) Bz (Linoleic acid) %GR EN=02—El
o AR 2 KIE B KB Taira & Chang #4527 288 s AU H A RIEE K
MR S5EE @0 o Ak 2R MR ERIRES - MRERERESZEEELE KR
HEER B AR EENTAK o B~ SRICE HEA AR KRR KRS 2K AL S (i
HE680.5—0.8%) FRIHER - METTIHZE » &SRR FLIES /T g 2 Ne IR AL R
KRBT 2 WIRTE L © o ARBKRE T AES A 8% R0 /- TR S T AL BB AR R
BRSO o HBER R EHER 2 E R IRNG & R AR E e BRE R AT » HFE—%
B E > Rl ERE & AREE -

%9 FRAMEEKZIREEERK (5100501
Table 9 : The fatty acid composition of milled rice (g/100g Lipid)

& ff " k| m k| & .k
Type Japonica Indica brown rice

=) St g . -

B oaelaa | % s | mmon %q:m%ﬁ‘ o | B EAER) jap, @ | na. @

Palmitic acid 1698 15.63 16.55 19.77 20.55 2Q.53 15.73 19.00

(16:0)

Palmitoleic acid 1.04 Q.54 Q.32 0.67 Q.74 0.60 Q21 0.22

(16:1)

Stearic acid 092 151 133 Q.96 116 1.08 183 193

€18:0)

Oleic acid 44.41 41.00 38.69 3330 43.84 35.51 44.13 42.82

(18:1)

Linoleic acid 32.06 34.49 37.05 35.70 29.28 37.65 33.69 31.68

(18:2)

Linolenic acid Q.60 Q.30 Q.50 3.15 0.37 Q71 1.20 141

(18:3)

Others 3.99 6.53 5.56 5.85 4.06 3.86 3.21 294

biiliEdi Q75 Q.58 Q.67 Q.64 Q.59 0.68 267 2.88

(Crude 1ipid%)

(Z @ Taichung) Q75 Q.56 Q74 Q71 Q.52 0.76

(EHeE Kaoshiung) Q.75 Q.60 Q.60 0.57 0.67 Q61

(2) fBREEEREAKRZHR

F10— 1457 RES & -3 PR 1 2 00 B8 LGOI £R 08 o LR IR B AR ARIBRIRE % » BCARRN
SRBOK/N IR E AR ~ 56 - RAE ~ RRUFEE ~ B ~ KWEERE - VRlERE ~ RRLREE ~ K%
~ RRLREE ~ HOEE > RSB

BAEKZAREERR » RIBEF A4S RS IR AR BEE 2 EA R
BIRE R » BB AT B PR Ak TS 2 H A BB - noREYE > RIRE n Rk
o RELH B ERTEE 28 & AT EMANE 2 AR HANBIEEXBEXERE » BK
Wramylograph# e 2 BB REEE ~ RAEHE - breakdown ~ FR B ZAREMEE
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Table 10 : Correlation coefficients among protein quality and other characteristics.
; &K SIHEERHE I MEAH | BELES | KBEEA
i Moist. Cr. pr. True pr. Alk. pr. Water pr.
I .
K 4> Moisture 1.00 C.15 0.13 Q.05 — 0.01
#H %F& B ¥ Crude protemn — Q15 1.00 0.94%* G.91%* — Q.03
M &® B 'E True protein Q13 0.94** 1.00 0.9]** — Q.05
B % & B8 Al sol. protein 0.05 091** 0.91%* 1.00 Q.16
X % # & B8 Water sol. protein — 001 — 003 — Q05 Q16 1.00
fa B Carbohyrate 0.23 — 0.61%* — QB67** — Q.69%* Q.06
H b4 ¥ Crude starch 0.27* — Q.54%* — Q.60%* — Q66%* e.c2
B &8 B ¥ Anylose Q.56% 0.54%* Q.58+ Q.36%* —Q28*
W Ht B Free sugar — 025 — Q.44%* — Q.45%* — Q.34%* Q.25%
X ¥ 4 B Water sol. sugar — Q11 — Q41%* — 0.42%* — 0.28* Q15
x 4 Ash 0.15 0.36%* 0.37%* Q24 0.02
% S 0.22 0.75%* Q.67** Q64%* — Q.0
53 0.22 Q.46%* 0.43%* Q.32% — 003
-] K Q.08 — Q23 — Q17 —Q27* Qce
& Mg — 0.08 Q23 0.26% Q21 Q15
5 Ca 0.02 — Q12 — 0.04 — Qo7 0.04
&5 Fe — 031* 0.27* Q.34%* Q.38** Q22
=3 Zn 0.20 0.14 0.12 — 0.00 — 0.33%*
& Mn Qll — 0.39%* — 0.39%* — 0.48%* — Q.3C*
il Cu — 011 — Q16 —0.18 — Q02 Q.35%*
M Na 0.04 — Q12 — 0.09 — Q16 0.02
% K ZF Water uptake — 020 —0.03 —010 — Q03 — 0.05
B ¥ $ & Grain lengh Q.34%* Q.43%* Q.30* 0.26% — 0.33%*
H ¥ ¥ % Grain width — 0.20* — 047%* — 0.36%* — 0.26% 0.37%*
B X% $ & Grain thickness — 0.29% — 0.42%* — Q.49%x — 024 0.34%*
RUREAEARIE Taste score — 0.34%* — Q73 — 0.73%* — Q.57%* 024

*k | BRI K #E Significant level
* 50,fHEKEE Significant level

BE > KB Texturemeter Hrihrh 2 BEMEEAEM: @ o #1982 EEF IS EHEBRHE - amy-
lographZ & ki ¥ breakdown¥h B ~ #8MRIE 2 BUR (2 B K k67 Texturemeter FikdrR T
BEENZEHER - BXEOERENBNERTERETZAE - nhESEREZAE

@ o
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Table 11 : Correlation coefficients among carbohydrates and other characteristics..
] B 0H B B ESEED | OB OB X &éait%rﬁ
hydrate Starch Amylose | Free sugar | sol. sugar
il B Carbohydrate 1.00 QO7** —0.19 0.29% Q.35%*
i ¥ ¥ Crude starch Q.97** 1.00 — Q.08 Q.18 Q11
B H B ¥ Amylos Q19 — Qo8 1.00 — Q.53** — Q.46%*
b3 B # Free sugar Q.29%* 0.18 — Q.53%* 1.00 Q.55%*
X % # B Water sol. sugar 0.35%* Q11 — 0.46%* Q.55%* 1.00
® 4 Ash — 019 — Q.08 0.40%* Q.06 — (0.49%*
B S — Q.53+ — Q.44%* Q47%* — Q46** — 0.47%*
B P — Q25 — 011 Q.54** —0.17 — Q.59%*
& K Q.17 0.25 Q11 0.34%* — 0.26¥
>3 Mg — 020 —Q12 Q.14 0.22 — 0.38%*
5 Ca 0.02 Q.09 0.07 0.26* —0.22
&5 Fe — 0.35%* —Q31* —Qll 0.13 — Q.26%*
& Zn — Qo1 Q02 0.15 0.23 — .08
& Mn Q.40%* Q.32% — Q02 0.48%* Q46%*
R Cu Q.01 — 004 — 0.35%* 0.24 0.22
Fonl Na 0.30* Q.27* 0.04 Q22 Q20
7% &K Z" Water uptake 0.03 Q.05 — Q.17 — Q.10 — 010
B ¥ ¥ £ Grain length — Q27* — Q19 0.46%* — 0.62%* — Q.40%**
B ¥ ¥ % Grain width 0.29% 0.23 — 0.43%* Q.41%* 0.32*
B %k ¥ & Grain thickness Q16 0.07 — 0.78%* Q.4]1%* 0.39%*
AkERcAEfE Taste score QA47** Q.34%* — Q.85%* 0.54%* | Q.62%*

*x | ofEESE K ¥ Significant level
* 59 K¥ Significant level

HARBBR A BREREE » TREBERRES RS EEMERNEZ HATE » X8
R—FEEF—HIEEE 5 MEBRE IR R ZEFORG &S A F EERD ESETRRZ
ARGER—FE B4 E - EXXBE LR T REERIAFETRZEZNTE - KR
ARBERIAENREEARERESE BN ZHRGRBRE » BAZHREHRBEAE

R > I EE BN R ERE 2 E RN -

Amylograph FHEEERANBBER ZBEIRE » AMENE ETESRER - FEX
BES - BRREAOTRAEERARZRETAMR 4  MEKREERRERZ
Texturemeter JRBEHERDRZHES » BTEAREELFAXBEEFERZANK - LIERE
AT ER Z AR AR R AR E AR R A N ZRE s TSR ARENHBEERFIEEN
ERRTE » W - FR - FRUNBINE - S WERAETEERI TR ARRRES
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Table 12 : Correlation coefficient among trace elements and other characteristics
x & Bk B E:i] 23 # A
Ash S P K Mg Ca Na
K 4y Ash - 1.00 Q.28% 0.87%* Q.73% | (0.84%* Q27* Q18
W S 0.28* 1.00 0.44%* | — 0.15 0.12 — 0.04 — 011
53 P 0.87** 0.44%* 1.00 0.60 0.80%* Q.29*% | — Q02
o K 0.73%k | —0.15 0.60%* 1.00 0.68%* 0.38%* Q.29*
8 Mg 0.84%* 0.12 0.80%* 0.68%* 1.00 0.35%* Q.08
% Ca 027* | —004 020% | 038*| 035%| 100 | .00
;M Na 0.15 — 011 —0.02 0.29% 0.08 .00 1.00
L] Fe Q.41%* 0.21 0.36%* 0.20% 0.51%* Q.33* Q09
F3 Zn 0.47%* Q12 Q.49%* 0.31* Q.42%* Q.20 0.12
& Mn —0.03 —036** | — Q14 0.24 — Q.05 0.06 0.45%*
E3) Cu 0.09 — 0.05 .0 0.20 Q.12 Q10 Q10
% X Z& Water uptake — 012 0.09 Q.03 —0.18 — Q08 Q.16 —0.14
B % B & Gr. length —0.02 0.57%* 0.23 —029*% | —024 —Q27* | —022
£ % % & Gr. width —023 | —065% | —o4a1%| 007 | —004 0.24 0.08
B %k B B Gr. thickness — 0.40%% | — 0.36%k | —043%¢ | —Q21 — 017 00 — 022
BOREHER Taste-score —Q50% | — Q5% | —065% | —Q09 | —030% | — Q08 04

* 5o,hFEE k¥ Significant level
*x ] 9%EEE KA Significant level

®13 1 PR BT RAL CHREZ HERRE

Table 13: Correlation coefficients among trace elements and other characteristics

& & 5 &
Fe Zn Mn Cu
8 Fe 1.00 0.07 —0.26% 0.31*
3 Zn Q.07 1.00 0.25% —0.06
&g Mn —0.26% 0.25% 1.00 —0.10
E) Cu 0.31% —Q.06 —0.10 1.00
% X ZE Warter uptake Q.28% 0.02 —0.31%* —0.02
B % ¥ £ Gr length —0.29% 018 —Ql19 —~0.32%
a8 ¥k B ® Gr width 014 —Q.36%* 014 019
B ¥ B & Gr. thickness 00 —0.12 0.01 0.30%
RURERCIAE{E Taste score —Q.15 —0.21 0.25 0.18

* 59%BRK¥E Significant level
** | opHRIE K #E Significant level
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Table 14 : Correlation coefficients among grain size, water uptake and taste score
B K B IRKRNEE|XNEE | XNEE | A% M8
Water A B A
uptake length width thick ness - | taste score
11 ®% K ZS Water uptake 1.00 0.13 —0.05 0.13 0.05
13 A ¥ ¥ FE Gr. length 0.13 1.00 —0.82%* —0.23 —0.49%*
14 B X B & Gr. width -0.05 —Q.82%* 1.00 0.38%* Q.53**
15 A ¥ ¥ JE Gr. thickness 0.13 —0.23 Q.38** 1.00 0.65%*
31 AMNRERCAE(E Taste score 0.05 —0.49%* 0.53%* 0.65%* 1.00

* 59LRREK¥E Significant level
** | 9pBRFE K HE Significant level

BTy » BB T fkmE S RBEMAE RS » RERFERBERTERKR - AREBRER
HER B BER LR AR A BE N » AHERBREATRRLZE2ARAY s RitRE
BEEHEABERS 2 VE -
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Studies on the Chemical Quality of Taiwan Rice

and its relationship with Eating Quality”

Huey-ing Liu, Lee-huei Lin,  Shiun Song and Mei—chu Hong®

Summary

The chemical composition of eleven species of milled rices cultivated in Taiwan
had been analyzed, including moisture, crude protein, alkaline soluble protein, water
soluble protein, amino acid composition, ether extracts, fatty acid composition, total
carbohydrate, crude starch, amylose free sugar, water soluble sugar, water uptake,
ash, minerals (P, S, K, Mg, Ca, Fe, Mn, Cu, Zn ) and grain size. Comparison the che
mical quality with the eating quality determined by the panel test, we found amylose,
protein, S, P, grain thickness, water soluble sugar and free sugar contents had sig
nificant correlation.

From the chemical components data shown, the japonica type rice were different
from indica type. Taichung Sen No. 3, a long grain indica rice although had low amy-
lose content like japonica type rice, had similiar protein, free sugar, partial minerals,
amino acid and fatty acid compositions as other long or short grain high amylose
indica rice. Indica rice were more nutritive than japonica, but the people living in
Taiwan prefer to low protein, ash, lipid, amylose and high free sugar and water
soluble sugar content rice, i. e. Pon-Lei rice.
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