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Studies on Fertilizers and Quality of Rice

V. Relationship between protein content of milled rice as affected by

nitrogen fertilization and eating quality

Keiichi YamasuiTa and Takao FUJIMOTO
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Table 1 Relation of extracting condition and amount of water soluble nitrogen

Percentage Particle size Deffated Shaki . Yields of
of rmi?led rice ofa pcl:wiieriazd e timler:g Centrifuge niltero;eg
samples .

% (mesh) (min, )" I.P.m minutes (Index)

88 -100 + 120 4,000 5 79

91 100 + 120 4,000 5 111

94 100 + 120 4,000 5 111

100 (brown riced 100 + 120 4,000 5 174

91 60 + 120 4,000 5 81

91 30 + 120 4,000 5 64

91 100 - 120 4,000 5 .79

91 100 - 120 12,000 15 57

91 100 - 60 4,000 5 73

91 100 - 60 12,000 15 56

91 100 + 60 4,000 5 89

91 100 + 30 4,000 5 88

91 100 + 120 12,000 15 100

Efel;;?ﬁte?igiic . f farptézég es:ezg Detfated S};?rléi:g Centrifuge Increased nitrogen for each increment

% Eiﬁg%ss (min. ) r.pP.m, minutes 1st 2nd 3rd
91 100 + 120 12,000 15 73 19 8
91 100 B 120 4,000 5 66 22 12
91 100 + 60 4,000 5 67 22 11

2 WK, DHOBEYLRIEOHREER
2.1 ARMHRUREAE
BEEAENL, FIIREAUIOR (RFRMSERIERR) %
FBuico FHERRREY CX - TRERAFEL 1O

RRER L HHRO X 5ot Tibb, £XKY

IWESER X L5 L3 ERL, BREorST
TR 1002 v ¥ 2 BB EALEBETSE CHHRLE
POR,EN,RPILOEE T, =~ FATAEL T B
TELicd DR il ico Zhd O—FHH L K0
RN 2HERE ML, BOSHL CTRtgy
GWEL o Z OEfER IERGEL, BbhiBRYES
L, £O—zonTr v 8 —~ A ETREYEEL 7
BT 3 SNaCl TK & Ao AELY L THEL, BT
BEYNS=FAT 2 — TR EFFCAEEL THE
Lo BOGHENLT A = — v OB4134000r. p. m.
5 4B, K, NaCliw & B OB-41312000r. p. m. 154
ﬁﬂfﬁ 2720

Fie, MiesvFak ey, 0.1% NaOH ¢ | Biislin

O UHMBEEESHL che5ERIEL, Bbhk
WEEEL, TO—BonTEEYEREL o = 0ff
2BK, NaCl, 7 02 ~ A ShHIE D ERAE T2 L 2[4
fed D#0. 1% NaOH TJENE Lico i, ZOEL L
BREOERZTEENE Lo .

Tl A BRI K EEER O — M BB B
M XLIEESLT, —BERBLLEELSHEL, Wi
HYEDET V2 — L THIEE, A F —AETER
TEEL, ThEKBEI VA BERL L, ¥k,
COBEKBEEREOELTER vy BEEL LT,

2.2 ERERRUEE :

HERBREOBRDOZ v AP ESER TS I 2 ) 558~
0%, ¥ 9=vERn6~9%BLicoTHY, ROOEY
1793 2 9R16~1T%, v =v2pR15~16%T, R
POFEOZ R 7 ESBIERCHERL TR 2 it
Twdoe UnrLiesih, R X 2EEILLA%ko
FHRRIGED BRE . FBHITLENRZDR, 7o
JVDHFRY =R I I ~2%Em\ETH



IR kORECMF s RE © g3

%o

mmﬁimxéﬁk.m#@ﬂvxﬂﬁoﬁmuk%
<o BRTH~3E%, bTh~9 BOBIME oo Ths
%o MEOFTHEIET b b HEMOEIEL L 5 Hhn
ﬁ%K%LMQChmobfm%%mmlofﬁﬁéh
THRELOMEBL L - THED LI TE %o

HRD KRB A F IR BN DRILF o4
TRBEET, HE~REMMC s 2By &= Roq
H, BEAORSEE, BN/UN OHENSLD L, 28
SR>EESELORTHALET THC L v,
T, ZOMRORIRER L AR EEL LCESD
HEREL, HENSHTES L BRI OB INEET,
é%>mm»ﬁﬁ>%&%&@ﬁﬁf,E*m%%%m
X ERBEL LT B, :

KICERDEZES v 3 7 Bieo\ T ORIz o

ﬁm?mﬁﬁ%%B#Ttbﬁ,%%f@éﬂvﬂiﬁ
DAL 5 NaOHF[ A © Glulelin DHEIMBZEL L, %
WTT7 A2 —~ NBJEE O Prolamin, BIEKFTE OGlobulin
Db HbhB, Lisl, IKEEHED Albumind $55f 1%
26 i, . ' o
@ﬁmng;yxaﬁ¢%m%%£b,%@m$%
£ 2V 7 BOBINCEE S THAL To 352, Prolamin
Globulin, Albumin® D HERINE & A K225 1
78%ro Fi, - Glutelind M3 o #8813 Residual DR &
ﬁ@%%ttor%b,:ha@%%ﬁvuéﬂyxa
BOBRCH 2dob FRE—FE L T B o L L
Cagampang et al® 2L TW 3 X 51 Glutelein L
Rmmmamxﬁﬁmgbmm%o&?uw,éyyx
7 BRI oo F B8 5+ < 7 B BRI 1248 &
AEZEERZS i EE L tB(EE2,3%)

Table 2 Effects of nitrogen fertilization on the content of protein in the milled rice

(Nitrogen bercentage on dry matter basis)

Fraction of protein

Fertilizer treatments*

80-0-0

12000 80~30-0

80-60~0  80-0-30  80-0~60  §0-30~30

(Var. Fujiminori)

Water soluble-N (Non-protein) (. (5¢
Albumin-N 0. 05¢
Globulin~-N 0.11¢
Prolamin-N 0.05¢
Glutelin-N(A)
Residual-N(B)
(AX+(B)

Total nitrogen
Extraction efficiency 91

Water sol. =N (Non~protein)
Albumin-N

Globulin-N

Prolamin-N

Glutelin~N(A)
Residual-N(B)

(A)+(B)

Total nitrogen

Extraction efficiency 94

£ 0.04C 3> 0.04C 3) 0.06¢ 4) 0.05¢
43 0.06C 4> 0.06C 4> 0.04C 3) 0.04(
9 0.12C 8> 0.13C 10 0.13C 8) 0.1%
43 0.06C 43 0.06C 4) 0.07C 4D 0.06¢
0.88C 70 0.98C 67) 0.95¢ 69) 1.10¢ 69) 1.09C 73) 1. 14C 71) 1.16C 71D
0.12C 93 0.21C 15) 0.13¢ 10) 0.1& 12) 0. 13
1.00C 79) 1.19C 82) 1.08C 79) 1.28 81) 1.22C 81D 1.32C 82) 1.3 81)
1.26(100) 1.46(100) 1.37¢100) 1.59¢100) 1.50C100> 1.61C100) 1.64(100)

3 0.05C 3 0.0 3
$0.05 3 0.05¢
9 0.1X 8 0.14 »
4 0.07C 4 0.08C 5)

8) 0.18C 11D 0.16¢ 10)

91 90 91 8% - 8

(Var, Sasanishiki)
0.05¢ 4 0.04C 3> 0.04C 4) 0.05¢
0.03C 3 0.04C 3 0.0 4)0.04
0.10C 9 0.12C 9 0.10¢ 9 0.1
0.05C 5> 0.07C 6)0.05¢C 5) 0.08¢
0.77C 71> 0.92C 72) 0.79¢C 74) 1. 05C 775 0.99C 76 1.13C 78). 1.0IC 74
0.07C 7 0.07C 6) 0.0 3) 0. 04C
0.84C 78) 0.98C 78) 0.82 71 1.09C 800 1.04¢ 79) 1.16C 80D 1.06C 78>
1.08C1000 1.27¢100D 1.07¢100) 1.37C100) 1. 31C100) 1.45C100) 1.36C100)

430.05C 4)0.04C 3) 0.05¢ 4)
320.04C 3)0.04C 3D 0.04C 3 -
930.12C 9 0.13C 9 0.12¢ 9
62 0.06C 5> 0.08C 6 0.08 6

330.05C 3> 0.03C 2)0.05¢ 4

98 %8 95 98 9%

*¥  Nitrogen applied kg/ha Basal-at ear primordia forming-at heading
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Table 3 - Effects of nitrogen fertilization on the content of protein in the rice bran

(Nitrogen percentage on dry matter basis)

Fraction of protein

Fertilizer treatments*

80-0-0 120-0-0 80-30-0 80-60-0 80-0-30 80-0-60 80-30-30

(Var, Fujiminori.)

Albumin-N#*
Globulin-N
Prolamin-N
Glutelin-N(A)

" Residual-N(B)
(A)+(B)
Total nitrogen
Extraction efficiency

Albumin-N#*
Globulin-N
Prolamin-N -
Glutelin—-N(A)
Residual-N(B)
(A)+(B)

Total nitrogen

1.40C 53> 1.48C 52) 1.40C 50> 1.42C 500 1.38C 49D 1.3%C 49D 1.37C 47
0.24C 92 0.28C 103 0.29C 10 0.29C 10> 0.29¢ 10D 0.29C 10D 0.30C 10)
0.03C 1> 0.03C 12 0.04C 13 0.04C 1D 0.04C 1D 0.04C 1D0.05 2)
0.25C 9> 0.25C 9 0.38C 14 0.39C 14 0.40C 14D 0.29C 10D 0.39C 13)
0.73C 28> 0.82C 28) 0.71C 25 0.73C 25 0.72C 26 0.85C 30D 0.79C 28)
0.89C 37) 1.07C 370 1.09C 39) 1.12C 39D 1.12C 40) 1.14C 40 1.18C 41)
2.65(100) 2.86C100) 2.82(100) 2.86(100) 2,83(100) 2.85(100) 2.90(100)

- 7 B 75 75 71 73

Var.. Sasanishiki, ) .
1.37C 53) 1.45C 543 1.37C 53) 1.40C 51) 1.34C 51D 1.39C 52) 1.29( 49
0.25C 105 0.29C 112 0.27C 11> 0.29C 11> 0.28C 11D 0.29¢ 11D 0.25¢ 10
0.04C 23 0.04C 22 0.04C 2> 0.04C 2D 0.05C 2> 0.05( 20 0.04 2)
0.28C 115 0.27C 102> 0.25C 10 0.33C 12D 0.27C 10> 0.20C 8 0.33¢C 13)
0.63C 24> 0.63C 24D 0.66C 25> 0.68C 25) 0.69¢C 27 0.75C 27D 0.70¢ 27
0.91C 350 0.90C 34 0.91C 35) 1.01C 37D 0.96C 37) 0.95C 35) 1.03C 40)
2.58C100) 2.69C100) 2. 59C100) 2. 74C100) 2.62(100) 2.68¢100) 2.61C100)

75

Extraction Efficiency

75 75 74 72 73

* Nirrogen applied kg/ha Basal-at ear Primordia forming-at heading

*¥ It contains,water soluble non—Protein-N
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Studies on Fertilizers a/nd Quality o.f Rice

V. Relationship between protein content of milled rice as affected

by nitrogen fertiliztion and eating quality
Keiichi YAMASHITA and Takao FUJIMOTO

Summary

Protein compositions of milled rice and bran were examined in order to make
it clear the relat1onsh1p between changes in protein composition and eating
quality, following the previous report (part2) in which it was clarified that

total protein content of rice is negatively correlated with sensory evaluation
score of milled rice.

Results obtained are as follows;

1 Glutelin. was the principal protein of the milled rice. Increase in protem
content of milled rice by nitrogen fert111zat10n was caused by proteins except
Alubumin, especially by Glutelin.

Concerning the ratio of each protein fractions to total protein, only Glutelin
increased and other protein fractions stayed in almost the same ratio. The mean
ratio of Alubumin: Globulin:-Prolamin: Glutelin was 7:9 :5:79 and this ratio
was practlcally independent of the method of mtrogen fertilization. It was
considered that detenoratmn in eating quality of protein rich rice is attributed
. to decrease in viscosity and elasticity and to increase in hardness of cooked rice
due to increased ‘Glutelin, and that the cause of these phenomena are related
to distribution and existence form in endosperm rather than nature of Glutelin.

2 Protein content in rice bran was about twice as much as milled rice. The
mean ratio of Alubumm Globulin: Prolamin: Glutelin was 51:10: 2 37. Protein
compositions of rice bran were slightly influenced by the method of nitrogen
fertilization and they did not show a definite tendency. It must be noted from

nutritional point of view that they are quite different from milled rice and
Alubumin occpies about 50%.
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