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Abstract: In order to analyse the effects of different degrees of milling on the appearance changes, nutrient content, cooking and taste
quality of brown rice, this paper was carried out with the kongyu 131 rice variety and the correlation between the degree of milling and brown
rice quality was analysed using Spearman's method in order to obtain brown rice with balanced taste and nutrition. The results showed that as the
degree of milling increased (milling reduction rate 0% to 7%, % are mass fraction), the whole brown rice percentage decreased by 1.20%, and
skin retention decreased by 72.70%. The content of nutritional components showed a significant decrease, and when the milling rate increased to
7%, the protein content decreased by 8.60%, crude fibre content decreased by 3.40%, starch content increased by 11.00%, and straight-chain
starch content increased by 4.60%.The content of Ca, Zn, Fe, Mn, and Cu decreased by 37.70%, 19.21%, 17.01%, 37.52%, and 28.25%,
respectively; VB,, VB,, VB3, VBs and VBg contents were reduced by 52.39%, 25.00%, 47.98%, 35.36%, 42.64% respectively. Cooking quality
results yielded an increase in water absorption, swelling, and solids loss content by 50.88, 62.19, and 5.27 per cent when the milling reduction
rate was increased from 0 to 7 per cent, respectively. The maximum disintegration value (1 232.56 Pa s) and the lowest pasting temperature
(85.73 °C) were found at 4% milling reduction rate, when the taste was the best. The correlation analysis showed that the indexes affecting the
degree of goodness of brown rice quality were, in descending order: crude fibre>final viscosity > enthalpy>VB;>Ca content > hardness. In
summary, it was concluded that the degree of milling of brown rice was better when the milling reduction rate was 4% and the degree of skin
retention was 88.80%, at which time the taste was better than that of commercially available brown rice of the same variety and the nutrition was

more balanced.
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GB 5009.5-2016; GB 5009.3-2016; GB/T 5009.88-2008 HEATIE . ZIEEH FHVRAH (il TN e, B e TiE
STATROKAR: SRR, FEEMEBCER, I 3.0 mL. 6 mol/L EhEVA & 0. %A BA R B et ,
VIR, KRR S BT, EL 5 IR, R, Mk, R 110 CKE 240 5, FEEBE AR 1.0 mL,
N, KT #5182, I 1.0 mL 7K 29 RS2 A E_F IR 200 ul I A Y A 358 100 pl AR Y B ¥ 100 pL,
5], ZIRIRM 60 mins ARSI IE CUGEIAR 400 pl iR 55 T /5 HRE 5~10s, =ilR#EYE, BUNE 200 L,
TN 800 pL /KIEAHI5], FHEX 200 pl I 800 uL /KIEEHI5], FAFLAEN 0.22 um HHUELLNE, o, (283
HLE: Mtk C18, 5um, 4.6>250 mm; FHEFEFP: sl A: 0.1 mol/L RNV (pH 6.50): ZHE=93:
7, ViEhtH B: /K:ZM5=20:80, ifE: 1.0 mL/min. H:E: 40 C. ¥: 254nm. #HFEE: 10 uL.
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# 0.000 1 g FESBNTHMAE T, FEHINA 3.0 mL fHERA 1.0 mL XVEUKEES 51, BEJSLE 180 C R HEATINFA
TR, THME. PERSERUE T E D EIR, FBEBAKLE 10 mL BEMAER, G, AR S B A R T R S
HEACEARNE Sy K ThE: 115kW, . &, A0 E: 15 Umin, FBFUGE: 1.5 Umin,
FWARARE: 0.75 Umin, AdllBC: Hhaiill, RuERAy: 2k,

Y N T MR A R O R A T AT DL, o8 PR v R €0 (S A T 00 7 370 I vt AR it 4
ANt RS, 1E 5 mL ER S OEERFREX 0.40 g FEdh, II 1 mL B A4 1) 0.1% FIR/K: HIRE (99:1,
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SRS A:B=90:10 (V).
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REK I BRI 73 M AR 22 A E ARG T E (1), AEHHRAHON 3.0 mg K&K, B 7 pl Z818K,
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L7 Giitadr
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Fig.1 Whole brown rice ratio at different milling rates
E BY AR FEATFHBEZLAAETEEF (P<0.05).
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Fig.2 SEM images of brown rice surface with different degrees milling
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Fig.3 Staining diagram of brown rice with different degrees milling
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Table 1 Basic nutritional composition of brown rice at different degrees milling

BRJEAZ 1% . .
e, P EOR4Fl(gkg) ALLFLENQA00g) EAAFI(mglg)  HAARH A%

0 100 79.4540.24% 2514003 553.2143.72" 16.7040.10%

1 99.9 78.7640.13" 2.3440,03 562.831.26° 16.7040.20%

2 99.3 76.5740.24° 2.3440,02° 563.97+43.419 16.8040.10%

3 98.4 76.190.17° 2.19+40.05° 573.5642.92" 16.9040.20%

4 88.8 75.1640.16° 2.0440,05 592.4640.87° 17.1040.10™

5 56.6 75.4040.34° 1.960.06° 601.82-1.83° 17.2040.10™

6 36.6 73.6240.44° 1.7240.04° 611.6440.67° 17.2040.10°

7 273 72.6540.19" 1.6540.05° 619.6240.82° 17.5040.10%
AR 79.1940.19f° 1.640.04° 542.214 47" 16.6040.10°
Hak 63.2040.08° 1.3740.01' 722.414.10° 10.106.10°

5 TR AR 0448 K -0.626** -0.978** 0.555%** 0.054**

E: F—F PN BFERRATHBEZINALESEZF (P<0.05), FR. *£&001KF (RE) i, HEKEE, TH.
F 1 S WA [ B B R 2 K 1 B A IR By 2 1B B 22 57 o R RO ELEETE R 1 1 SR PR RE R DR B A
R (KR B RR,  ELRERO (05 BRI K R AR K 26 DL SRR R B, eI, [ B
XG0, REKKE O & BRI, XRH TR K ZE SFEENEOR. TRIRE T%0RK S5k EKH
b, BB EERLH 1.25 6% SHERKHL, RIBERMFCKS HEO RS E 00 79 g/kg. FEKFRHAYES
5



MR ERmEE Modern Food Science and Technology 2025, Vol.41, No.10
EFEVRRR T R, RIBR 79 RERAL LT 4E 5 B 1.65 9/100 g, FURS K& 0.28 9/100 g, & E (A
LT MRS, B @R, BERR SIE A B S B R IEAR, SRR, AR 1k
KIE SRR T R AR, HIRAF)y 7%, k& Eimy 619.62 mglg, WEMTHEEKK 722.41 mglg
(P<0.05). JRF2UEk) T2 ATEMTLH, ROKTRER 245 FUOKIN, EERERMZRERII R . iz, Wik,
PRI, SER KR B EE AR T S8 BRI, eSO BRI W] DASE A ) OR B RE K BB SRR

R 2 P, ANFETREEGROAIRIN L 18 MR, Brmd B wEdmR. Balk. 220, WaRM 1%
RS, A B BRI R R, 15 Uk — 30 B R IR () TH 5, IR (TAAD
WARFERE (EAA) MHELTHREIEMR (NEAA) SRIFS, BB IHNEBIEFRMMER ET. E/N K RHEERE
FEAMT R, BRMR S BIIEAZA, AFPRRFRK S IR IERR & B 8w T R R A oK.

TEANFRRERE N, A DREER A EREEER (P<0.05) . fEXSHTRIERY, AR S EE
iR T 33%, FEiREK. BE BRI B e s — N EE IR EEER, thaayrhimsh b, ek,
SR & BAMIRRIR, AR FRE TR A RS FRINED. WREKIOTRES SIS, RO K S
MK Z R AL (P>0.05) , BRIEZ 0% 5%HIHK BAT B EIEZER (P<0.05) . AL ML AR,
R ME— M SRR IR, AE ORI IEAL LT TH AR PR EEAE ], FEAFIBRIRAE N ARA B2 (P>0.05),
SR BA SRR IR . RIREIRER, SRS 8N 0.30%, SURIEZE 4% T%HREK AT B & 1%
¢ (P<0.05) , fEARIFEH, HATHEARSELm THEK, REMHZELR 2 5. R EER TR
SRR BT AR AP, BRI, R a RN S BT R . AN FETRRE R
REMSER S TREAK, H5TERARERESEZRANLE (P>0.05) , KR BRI e IR B K
FRE SR T, S ek i B 2 5
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Table 2 Percentage of amino acids in brown rice with different degrees milling

TR A FE (%)

AR Hak
0 1 2 3 4 5 6 7

FEBR (Lys) 0.1840.01°  0.1740.01®  0.1740.01%® 0.1640.01°  0.1640.01°  0.1640.01°  0.1520.01% 0.1440.01¢ 0.1840.01°  0.1140.00°
F&B (Thr) 0.2340.01°  0.2240.01®  0.2240.01%® 0.2240.01®°  0.2140.01*  0.0840.10  0.1620.02*  0.1820.01™°  0.2340.01®  0.1340.01%
EHB (Met) 0.1240.01*  0.10#0.01®  0.0940.01° 0.0320.01° 0.0240.01°  0.0240.01°  0.0120.01° 0.0140.01° 0.1340.06°  0.0140.00°
ZAH (Leu) 0.4540.02°  0.4440.01°  0.4440.01°  0.4320.01%  0.4220.01%° 0.4140.01°  0.4020.01° 0.3740.01¢ 0.4740.01°  0.3340.01"
FEZRE (lle) 0.1240.01¢  0.1840.01° 0.1840.01° 0.1840.01° 0.1940.01°  0.2020.01°  0.2020.01° 0.2340.01° 0.2340.01°  0.10#0.01°
K AAE (Phe) 0.2940.01®  0.2840.01*  0.2740.01% 0.2740.01%  0.2640.01%  0.2540.01°  0.2340.01° 0.2340.01f 0.2940.01°  0.2020.00¢
HEEE (Val) 0.3040.01°  0.2840.01°  0.2740.00™ 0.2740.01° 0.2640.01%°  0.2540.01°  0.250.01° 0.1940.01° 0.3140.01°  0.1520.01¢
FEBR (Arg) 0.5540.01*  0.5440.01° 0.5140.01° 0.5140.01° 0.4840.01°  0.4840.01°  0.4740.01° 0.4540.01° 0.5140.01°  0.3640.01°
FPRAEF (Cys) 0.1440.01*  0.1140.01° 0.1140.01° 0.1040.01° 0.1020.01°  0.1020.01°  0.1020.01° 0.1040.01° 0.1240.01°  0.0840.01¢
H#&E (Gly) 0.2640.01®  0.2620.01®  0.2640.01®  0.2540.01%°  0.2540.01°  0.2540.01°  0.2440.01° 0.2240.01° 0.2740.01°  0.2040.01°
4 A B (Ser) 0.4340.01°  0.4240.01®  0.4140.01™ 0.4040.01° 0.4040.01°  0.3840.01%  0.3740.01° 0.3540.01° 0.4240.01°  0.3240.01f
BEE (Tyr) 0.3840.08%  0.2740.01° 0.2740.01° 0.2640.01°  0.2640.01°  0.2640.01°  0.2620.01*°  0.2540.01% 0.2740.01°  0.2140.01°
2B (Glu) 1.3940.01°  1.3840.01° 1.3340.01° 1.2940.01¢ 1.2840.01¢ 1.2440.01° 1.2040.01f 1.1540.01¢ 1.3740.01°  0.9540.01"
A& B (His) 0.1840.01*  0.1840.01° 0.1740.01% 0.1740.01®  0.1740.01*  0.1740.01®  0.1640.01° 0.1140.01° 0.1740.01®  0.0840.01¢
AEE (Ala) 0.3640.01°  0.3640.01®  0.3640.01%° 0.3540.01°  0.3440.01°  0.3340.01%  0.3240.01¢ 0.3140.01° 0.3690.01° 0.2940.01f
AR (Pro) 0.2840.01°  0.2840.01% 0.2740.01% 0.2640.01°  0.2640.01°  0.2640.01°  0.2540.01° 0.2540.01° 0.2740.01®  0.2040.01¢
ITARB (Asp) 0.7340.02°  0.7140.01% 0.6940.01° 0.6940.01° 0.6740.01°  0.6640.01%®  0.6420.01° 0.5940.02f 0.7240.01®  0.5040.01¢
#Z 5B (Hyp) 0.0140.00*  0.0140.01° 0.0140.00 0.0140.00% 0.0140.01°  0.0140.01*  0.0040.00° 0.0090.00° 0.0120.00°  0.000.00°

BRI (TAA) 6.31 6.18 6.02 5.82 5.72 5.58 5.41 5.09 6.33 4.22

%F BB (EAA) 1.69 1.68 1.65 1.54 1.51 1.48 1.44 1.35 1.81 1.04

FELFERALHBK (NEAA) 4.62 450 4.37 4.28 4.20 4.10 3.97 3.74 452 3.18

E/T 0.27 0.27 0.27 0.26 0.26 0.27 0.27 0.27 0.29 0.25

E/N 0.37 0.37 0.38 0.36 0.36 0.36 0.36 0.36 0.40 0.33

E: Rl —ATF AR

B FERTHIBAZAGEREERF (P<0.05),
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Table 3 Mineral content of brown rice at different degrees milling

BRJEFE 1Y%

A — Ca/(mg/kg)  Zn/(mg/kg)  Fe/(mg/kg) Mn/(mg/kg) Cu/(mg/kg)
0 100 289.1840.03° 16.9240.06° 16.3440.03° 16.1820.04" 3.1530.01°
1 99.9 282.9340.04° 16.1740.04° 157040.01° 154740.04° 3.0920.02°

2 99.3 271.742058° 15.2240.03" 156740.05° 14.1430.03° 2.6240.02°

3 98.4 271.9140.04° 14.8540.03° 15542003 139530.03° 25530.04°

4 88.8 255.4440.03° 14.3530.03" 155420.01° 12.0240.017 25310.03°

5 56.6 236.3140.01" 14.2330.02¢ 15.1320.02° 11.5240.02° 2.3620.01

6 36.6 231.6540.039 14.1740.02" 14.6340.01" 10.1330.02" 2.3340.02'

7 27.3 180.1640.01'  13.6740.02' 13.5640.02° 10.1140.01" 2.2640.01°
TERK 259.9340.01° 16.1240.02° 16.230.02° 16.4240.01° 2.8210.02°
Hak 185.7240.01" 9434002 10.1320.01" 83640.05  2.1240.02"

LSRR BB EGMAN 0847 -0.738** -0.649** -0.559** -0.738**

3 RMHURE K S AR E N Cay Zn. Few Mn Al Cu S N THEETTE, FEERRZE M 0% 2
7%If, Bk Caw Zn. Fe. Mn. Cu & &1 ¥ Kk Ca &8y 185.72 mg/kg 5 i kK 259.93 mg/kg
e EERRE (P<0.05). WEEZFN 4%HFEK Ca 25T ERKAHIT, 2954 255.44 mglkg. Ju% Ca. Zn. Fe.
Mn EESSAEROKRIIR L . F S8R R, RUERRES 5 L EIUR R S iRk 2 7 5% (P<0.05), Cu
TERIERERIAILF AR A0, ek Cu & B SRR ERALE (P>0.05).

HICRT L, K&K Cav Zn. Few Mn &K TAE DK, Ml & RS E RSy, XOREK e
FA3 R FUERARE T )

%4 TEMREIERERMEE RSB

Table 4 Vitamin content of brown rice with different degrees milling

B JEAZ 1%
Py — VBy/(ng/g) VB,/(ng/g) VB3/(ug/g) VBs/(ug/g) VB¢/(1g/g)

0 100 10.03140.002°  0.01240.001  2.39540.003°  5.51740.006" 0.19746.001°

1 99.9 6.20340.002°  0.0230.002°  1.8140.002°  5.07320.002° 0.1849.002°

2 99.3 6.05740.001° 002240002  157240.002°  4.43140.001° 0.17140.001°

3 98.4 591440.001°  0.0230.002°  1.54640.001°  4.32240.003° 0.1626.001°

4 88.8 588540.001"  0.02330.003°  1.50440.002°  4.12540.002' 0.14440.004°

5 56.6 575740001  0.01640.002°  1.49740.001"  4.04240.001° 0.14740.001°

6 36.6 484630.001"  0.015#0.002°  1.31440.002°  3.687+0.002" 0.11626.001"

7 27.3 477640.002'  0.00940.001°  1.24640.001"  3.566-40.002' 0.11340.002°
TERR 6.81840.001°  0.043#0.001°  0.12440.001'  6.35640.002° 0.80440.002°
Haxk 2.19320.004  0.00320.001"  0.64540.002  0.29140.002) 0.0090.001"

5 TR AR a9 AR Kok -0.561** -0.144 -0.984** -0.453* -0.444*

E: o 001 KF (RE) B, AaXMEFE, TFR; *£005KF (RE) B, saXHEE, TR.

TEREOK IR, & VBi. VB VBs. VBs. VB Z Fll B i4iA 2. @it &R 4, w153 24 R HE I
REHRKFEAR BIEREEMN KR, FEAVIF, MTABEMR KSR B IESEHEE THE K.
H T VBi. VB, VB3, VBs. VB fEREKITFI R i, RUIIREE S L& &2 AR,

TEDRIRZEI 0%~1%INf, VB, & MR, X IER RIS I 2R K Fh S AR . 7ETRIRZE 0%~4%H,
VB, & s 20 FTHE IR, X2 TIEREER 0%~4%00 BRI RROKIIF R, T VB, TEREK 1T
Mz AT Z H¥5) . SR IIREK VB S m TR K (0.645 pg/g), TRIEEM VB &2 FHK. Tk
8
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K VB 58N 0.124 pg/g SARIRREEREK 2 A BA 2 7 B3 (P<0.05). ¥5EKH VBs & B (K THEK,
XA VB FEAFAETREOKIIFR R, 75 2% TRIRZERT, VBs Fri MK 1 12.66%. HHLRI A, TERRIE N 2%
I 2RI 1 R 3 PRI RE o IR 0%~T%IS , VB &5 FEFEAIS | 42.64% o K KK VBG 2 B/ 4 0.009 pg/g.

2.4 T HRBEARE A RE K R E KB R R

241 TRIRIRFHREK G RA SRR

AN T B ok 22 5 RS R IROK 2R K% AP R Z s an €] 4 Fw, BB A 00635 N2 7%, WK
F,OIKER. BRI RS B HIBEIN T 50.88%. 62.19%F1 5.27%. [E A5 o< F08 K A R PR R R Kk
AR KEVERSY, (EZEBRET, IKPIBE KRN IR G BUKIE S TR T -

—a—

i —-— [ IJH ES

200 |

WA (%)

180 |

160

- 360

- 340

- 320

- 300

2 By AR FHATHEINEESE 2% (P<0.05),

[ 4 TEHRRERERIRKE, BAKRMERAIRAER

Fig.4 Water absorption, swelling and solids loss rates of brown rice with different degrees milling

242 TRHRSEAZ AR GBI
3 5 TEIREBIZEHERAVHMLERE
Table 5 The pasting properties of brown rice with different degrees milling
ARJEAZ 1%
YA EIPas)  RAKELEI/(Pas)  AAfMA/(Pas) RS EI(Pa s) = A {4/(Pa s) LR EIC
RRE  BEE
0 100 263667452359  1781.33¥11.029  855.34#41.33°  3489.3366.56° 1708.00455.54" 89.9040.10%
1 99.9 2843334108.19°  1987.00410.82°  856.33497.379  3522.00425.06° 1535.00:14.24 88.8340.31°
2 99.3 3067.004101.17%®  1987.674457°  1079.33486.60°  3635.00249.33° 1647.33434.76° 88.700.75®
3 98.4 3122.33492.55% 1993.6747.02°  1128.66485.53°  3702.00:43.00° 1708.33:5.98" 88.430.72%
4 88.8 3226.67461.83° 1994.1147.16"  12325644.67°  3674.67429.67° 1680.5612.51% 85.7340.97%
5 56.6 3374.334100.2° 2037.67438.11°  1231.66262.09°  3891.67+442.86° 1854.0044.75° 86.50-41.31%
6 36.6 3573.33296.52"  2089.67416.26°  1228.66480.26°  3947.33475.65° 1857.66459.39" 86.53:40.59%
7 273 4054.67465.68°  2661.67447.17°  1226.00851*°  4422.3349.89° 1760.6642.72° 87.2740.47™
TERK 2953.33468.81°  1741.33433.95  1212.00434.86°  4131.33434.70° 2390.0026.75° 71.674.11°
Hak 3939.33450.08°  2770.00#17.09°  1169.33432.99°  4166.67439.02° 1396.67421.93° 84.7340.91°
5 R s 4948
L 0.698** 0.471%* 0.679** 0.930** -0.556%* -0..557%*

KEFEm &8, BT EEEem

5 e T ANFINRRAREK AR R fabr . Forb, R BRI MILIR
FENINIE L, S PEWGRET . HIEERE A, &%

hErRES I8,

s R

WA AL PR P R 3 i

RN A G S BRAR,  BEIRPORIR DURRE . BT DA BRI, B E e &8 (10%~17%). BILiREMEH

&

EHBARAIFER OV E RS R HERATR, BEETRER 0%IG N2 7900, HORIEERE . RIERE . RAR

BEASFIHIN T 53.80%. 38.19%. 26.74%2Y. 1sono Z5PTRE 5t N\ A K v AR ARAE AR 5] AR AR R K B G f £ P

o TEHRIRR A%, FifFERA, MHGREE AR, JRPRAAE T HEOK R AR 2 BRI AN B R, 5 EE

9
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TS Z YD, RUWGIREEREAC. S ORI E R . SRR MM AR R TR
T%HIREK . THEREARBILTE R SHRIRE 1%~2% M BEKAHIT . Rl BRI 4% (B 2T 88.8%) HIKEK, i
[ bT o
243 TR)VRSEAZEAREK 69 F otk
& 6 TEIRBIZERERASIF MR
Table 6 The thermal properties of brown rice with different degrees milling

B JEFZ 1%
‘ TJC TelC TJC AH/(Jg)
AR A B
0 100 62.2840.18" 68.750.03° 89.7740.15° 2.28666.0003"
1 99.9 62.1740.02° 68.750,03° 88.92+40.02° 2.592660.0002°
2 9.3 61.970.02° 68.770.01° 88.8440.03 2.04286.0002°
3 98.4 61.7640.01° 68.6640.03° 87.1246,03° 2.002746.0015°
4 88.8 61.6240.03" 68.6640.02° 86.3640.01° 1.9918+40.0003°
5 56.6 61.440.06° 68.2940,02° 86.3240.03¢ 1.98686.0004"
6 36.6 61.376.029 67.440,02° 85.560.02° 1.75656.0003°
7 27.3 60.2840.02" 67.160.02° 84.6740.06" 0.957840.0004'
AR 63.3840.04° 66.2540.04 88.8440.04° 1.479440.0002"
Héak 58.9340.02' 65.490.02° 71.8040.019 0.662320.0006"
5 TR AR F A8 K e -0.557** -0.777%* -0.782** -0.971%*
WILIR P SRR R K R AR R R 5 TR 2 3 200 R P s P 7 PR 228 A T K P Bk K
AR FEE 2N A SRR . FERRCE ARG R, BRI E MR 2, B 2 A T %S

BOMICIRFE 1%, 38 6 SRS KA TR 0% INZ 798, Rdfiet B WA IR FE AN 2 BB 70 ) R % T 3.21%.
2.31%. 5.68%. HHE T LUARILIRRHEUR A0 ST Re A B, e Ao IE IR P AE 28 5 I O 1 75 2
WAEE 2B, FECKIU T RS, B EAE BB DRI R KRB H e K a4 B, G U
DUAR T PR PR R A AR AP RE K B B PR RS2 2 ORPRE K A B ATy, (RIS i 1 55 K 201 2 A e o R ] ] 5t
BN, KGTFABBN, SEEERA S,

244 R HRJEAL ALK R

R 7 NEIREBZERERABAE
Table 7 Textural characteristics of brown rice with different degrees milling

B A g 14 /mm PELg M) p-0E A5G
AR F B

0 100 3142.44458.15° 0.4440.03° 714.6644.06° 0.34:40.04% 2.2340.11°

1 99.9 2600.36458.45" 0.644,02% 641.3244.57° 0.3540.03° 2.810.03°

2 99.3 2673.36494.74"  0.6540.04"  504.1342.45 0.3420.01° 4.2140,07

3 98.4 2637.30455.62" 0.6140.04° 556.7048.31° 0.3440.04° 6.120.03°

4 88.8 2477.03494.05°  0.65:40.04* 551.3743.25° 0.300.03* 8.2740.09"

5 56.6 2255.96459.79¢ 0.6940.02 507.585.34" 0.3420.04° 9.7340.05°

6 36.6 2089.74420.79° 0.7740.05% 483.0645.35¢ 0.3540.03° 9.7940.02¢

7 273 1856.65454.59"  0.7040.03d*  132.3940.82" 0.3320.05° 13.5140.24"
TR 2705.74423.39° 0.3540.04 84544410357  0.2940.03 1.2540.07°
Hak 1244.644108.64° 0.7149.02° 117.4643.54' 0.3520.04° 18.1520.03'

5 RRI B F 648 K b -0.647%* 0.408* -0.557** 0.124 -0.560%**

BRI P R Z S0 FORFE OB, SRS P U MR LK I, UL 7. ROKOTHE
RIS A EDAL TN B 0 LIRS, KA AU BB BT L 0% 796, K
UERERE T T 4092%, SETKUUILAGEREHEN (P<0.05) o STSROKITHILL, LERRIR 4960 1OROKDT

10
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BAZREEE (P<0.05) , FHHEEEEAGIUERFK. XRFREK I R ZRSK S HEE, el
Stk BEETREERERENI, WEBWEBIbE, FECRUERE ™.

BRI M IRP TR B SRR, MR R e AP TR . 2 TRES IO FE RS KA, PR ERRR T
2.94%, 5EOKRUCHITTEREARBAHLL, WARAREZ R (P>0.05), HIETRRE 4%IN, A IRV IEAA,
IE SRR AR AT (R BRI 5 (LR, S 5 LR R 2 B R B,

VR FEKIAESN IER T RAETEAS, WEAMIEIREEARRES IR ST, IFRPEf R UL, SRR, R
HIE ORI, BRI 0%~7%, FAMERRE T 59.1%. it HRERAL IR (R K L i Bk K s B, TR AL,

BEAE BRI F N 0% KF 7001}, MHIEGMERRK T 81.48%, ZhMEIIK T 83.49%. =& & SREKIRE M,
BETRRR SRR, AWIIRRRRER R 2, KB AESLA 58, SEARRT S BT, WILIE R, KRR AP,
R AR R 1) RS 7 1 BRI L e e,

MRS ERE, BRI 4% IR R IR AL, HIPREKIEE A 2 477.03 g N EEMEN 030, ity 8.27 g.

25 TR AME AR K F RS TR DR Y

W 5, K% T A RIBRHE R A E TR BRI T B IR, R —BeRhREEAT T 17 R AR @ AR AT
WA RBONTEN, FoRIEMYE: AFEMRNGAE. MM REUNT 0.3 I AR T, 0.3-05 Kk
F5E, it 0.6 NIABRAISE. AHX REIAOHEROR, PRI 2R, AR ek & B 5K
KR, IGERE. RICEE RSN, SIRME. RGN, MR, ZabEE. SUAE. TR,
MEVRYE . BE 2B UG, 55t B R R R e M R R RS & B, BRI, BRI &
B RER TR B TR BEAE B R K (b B B BB (R 2, TR A FRE 2 B b AR K Pl B RS
FEREHR, WK, AR, WEBEE . RIREES T m. KRR A, ST . e A L 31
FIZE, T Tow Tpr AH SPRERRERE . NHMEAFGAPEI SHLE 2 EARE . BhAh, RER MK MK % b HCRE |
WL WA AT 2 ) 2 3 A E . RTINS AT OB ST R B, SRR B . KR, IR %
M, 5 Tow Tp AH REEFAFAR, ZRFE AR P EETE R, FEEUN, FEETRRRE A, ik
TEM AR,

o =
PESEERETE L E NS I
B O R O K K B E R £ X £ B F R
H i i !
VER 0.8
WK
R 0.6
WEE R deske ek sk sk sk okosk 0.4
fe 2 B sk dok sk ’
SRR k% kk kk Kk * 3k sk ke ok kol 0.2
A e SOk 0
DR sk dkok ckok ok i]l ek dok Kok
kiR RE sk skok skok skok *k —0.2
e i i * ok 3k .
Z1ERE D T L **- BRI ERY G ETY —0.4
i skok skok sksk cksk sk skk ok IRk Rk kk kR Rk
—0.8

W g sk ko ok kk ok ckok *®  kok % ckok kok kok skok

i seske dkesle sk ek ok ki | ok sk kok ok skok skl kok

E 5 TEREEEIEKEFRRS SR ARRMETE REBXER IR
Fig.5 Spearman correlation coefficient analysis of nutrient composition and eating quality of brown rice with different degrees milling
E: *RTFRFMK AL (P<.05); R FILFINX A (P<0.0L).

2.6 K R R B T

TEA o ik B SR A OV E B R AR PR B T B A R I e » RIS . AHEF4E (-0.978%%) |
Ca & (-0.847**) | VB3 (-0.984**%) | f§i[F (-0.647**) . fZAZHE (0.930%*) . HUAE (-0.971*) . L% 8
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SR AR M AARHEREAT 704 . FH3R 8 UAHSRYET A, SRR SR IER B R 2/ INHE R AR 2T 4> e 24 b >
PASE>VB>Ca > . LGN TR AL 1S, 4% AR RN .
8 BERRERARMNTE
Table 8 Determination of the optimal milling rate for brown rice

iR TRAERFE ML E Cas® VBaE A RARE Mk

TR R 1
HARLTE  -0.984%* 1
Cast = -0.812** 0.849** 1
VB; 4 & -0.886** 0.831** 0.497** 1
BE -0.762** 0.819** 0.917** 0.495** 1
RAFEE 0.902** -0.888** -0.876** -0.728** -0.711** 1
B -0.888** 0.891** 0.898** 0.703** 0.807** -0.896** 1

3 Zip

FIOE I T IR B TR EERE K AP IAS A, B R RIZE R A P O ASAk, DL B BS R 5 3L 0 R 2 IR DG,

DUHAAS B 75 5 B OREOK ) . 45 RS H, BEETRIRR AN, BRERR . iR, BRI, KR
IR A — ARV P 2, BROR P EIERR . B, A4, EICR S R E TRIBCR K
MR FHICHE AT R BRI SRILF4EIA DSOS (0.978%%) o Z5E KB AT TH: ISR S 5
BAREEEE . IAME. BRIRF I RIEMDC, Bk 5RIGIRAE . WL, bR, PUSE. THuRE. R,
NHIE /. Bk AAAEDC. BREIRR 4%, B4 57 5 88.8%0MRE K sk, ROKIE(ERIEE . MR AR AR 77 lde
F+T 22.38%. 11.95%711 5.31%., ML FBF, H85.73 C. W/KRABZKE ST 14.46%F1 11.48%.
KIRAERE )/ 665.41 9, FHPEFEF T 6.04 g, PHIEPERFAC 7 163.29 mJ. HHILAT WL, RIRZE A% A KA = Bl 2
R, REEL4E. BN SR, BRI e S EAE, S HZAEMEH S REE T RN
. WEFTEE ROAECIEREK I T 2 AR T RS A A B R A T R
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