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Moisture Adsorption, Fissuring, Brokens, and

Resulted Low Head Yield of Rice
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Summary

Long grain Labelle and medium grain Brazos with two initial
moisture content levels were conditioned in an environmental cham-
ber under eight temperature-humidity conditions for four days.
Samples were weighed at 24 hour intervals to check their moisture
adsorption rates. Taken among each sample of about 125 grams, 100
grains were inspected for fissuring after conditioning. The remain-
ing of the samples were unhulled, and milled with identical milling
processes. Number of fissured kernels of each sample were recorded
and the number of fiséurings on each single kernel, if any, and the
patterns of fissure were observed. The total yield, head yield of
each samples were taken, and the ratio of small broked fraction to
the large broken fraction of each sample were also calculated. The
conclusions were drawn as follows:

1. Dried rough rice stored in an environment chamber, when the
humidity in the chamber is greater than the equilibrium relative
humidity of the grain, the grain would gain moisture from the
air, and would nearly reach moisture equilibrium state within

four days. The long grain took moisture faster. And, the higher

the chamber temperature, the faster was the adsorption process.
2. The adsorption of moisture of rough rice led to fissuring of the

grain. Over—dned grain i. g.. 935%.d. b, flssured at 85-95% rates
. when. stored at 92% relative humxty condltlons

3 Under less humld condltlon less fissuring occurred thb fewer‘-
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fissures on a single grain; but under high humid conditton, high
fissuring rates resulted with more fissures on a single kernel
The number of fissures on a single grain was as many as five.
The fact led to the high yield of small fraction in a milled
sample, if the sample had been conditioned under high humid
environment. ‘

. The head yield of over-dried (. g., 935% d. b.) rough rice was

as low as 4-8% when it had been conditioned at 92% relative
humidity condition.

. When relative humidity maintained as constant, higher temper- ¢
atures of the storage affected both rates of fissure and head

yield in a favorite way.

. There was a close correlation between fissure rate and head

yield of rice. This correlation may be affected by its variety. 1n
this experiment, nearly 10% unfissured long grain rice was
milled into broken fractions, while the broken portion in a med-

ium rice sample was likely formed solely from what was already 2
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BEEETHARBBRERS + 8 1975 =
1978 » R » —~EAFRAE(Long grain)
BE RINTEA%» 718 668 AT EX EIfE
EkE (total milling yield) £ 668 % ; ik
66.8 AT HK » BKIR¥h 54.8 AF » EIERrES
(head yield) £ 548 % o ¥ (medium
grain) BRZIBEKERE 68.6 % » BHER 56.1
%@ o RIBRERERFHEZ RREHK o B
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S~ B S BB~ RISl FEERIRE At
#HX#FH - Bechtel f Pomeranz (1978)
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1952 4 » Houston KKK 7E 25°C B
ZFREEKED e 1970 4 » Wratten 5 Ken-
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AT BRETRRBEPZEINTHAKEFH=E
@ ; {8 Breese K (1955) BE 96 %L 2z K
SEEENRER RO o 195242 » Henderson
ERUSEREERER 2 TEHESKBARD » ¥
BERME » SHARXFEBOTRO :

In(1 T,R_H_)_]f,,\
L=K(T+C) )~

100

M=EREHEKE » N
RH=ZFHERE » MK
T=7%EE»C°
K=19187x10"% » 8
N=2.4451 » H&
C~51.161 » H#

BERERTRERZ - 7 1930 £ > BF
Kondo 8 Okamura “KIRHMED : k&
12.6 %2 AR IR 24 /N » K5 72 Y2505
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ZRFAERK o MEFFAFEE | BRFAZKRE R
BRI SKEBERR L » (HRERZHERERE
e 1953 455 Stahel KENBELBEERED o

1954 4> Henderson K X— XHMiE
B S NERBUEFZEN » AFHSEIE
BERE SR G 4 R R D ERAT - RETI ZE KR BRI
Ko BRBERIIE o B > MHEER : B2 RZR
HRERN R 2 TR TR » BRI » B
PR NEREAE T » BB RRETTARER: »
HP LM EHZAG » WE—FHEREZRE
o KB ERERSEENS » BHEREZ Y
BHHENBREZE® o Kunze 52 Hall (1967)
FH  BEMZE 344°C ZBMEREMERRIRZIO
; Chen B Kunze —K#EH 96°C ZEEMHT
HEERIRZIO - 1649 42 » Earle % Ceaglske
TSR O R 0 AR BB L ER
UFABERPFLZKGYLFERXEED o Prasad
A (1975) EEREHN R BRERIERIRE
BEREEWERE® » HERRZHESEE BT
Dbl TRER BREEZRAF
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KBEZFIBERE o .
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MREREE—EET » BRELEZIREE 48 )R
» RIFRBE SR £ o Sharma # Kunze
(1981) HIFH—RER » B XS BIRZB4ERE
et 48 /NRE o MEIEER 72 AR (A DEIRH
EEQ - BRREEE » BNARERKTHE
(moisture gradient) s EREHIRN » SNBSS E
BRI PLESELERED o FERRIL  FRh
DZRGBE S BB KRS8 A
BEET) » T P.OERAL R4 REBR KT ) » SEFEEG (
WofEEE s 1981 o

BRZBEEALMNE > 85~ K&~ ME -

FORIE 4 b ~ B7KER ~ PRZIES ~ ik ~ 1R
E-WHBHNREARBABE RN - B BER
HREERZIBM « BRBAZHEF » H—BR
BAYZHRE » RTOSEREBRHKS - B
Swamy # Bhattacharya #8558 : #EHER
RZBREERRBRERNEIHRENEERR
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(Blakeney ¥t Chesterfield, 1976) o BiREKE
RBEXARE/PIRBERA KB T HERER » Bhr
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=E~RBMMEAE

REBFTHZERE 1978 £EREMNAEES
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Pk o —PRERBRSARMS » #8#7T - £
=3 - KB =IRES 23°C » RETH52% RH.
' BB EBRTEEAES 119 % d. b.o F—4
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K& 935 % d. b.o BERERRASKEZRH
HoBRAERRREEZBEEHES » X
EEERE » DETHERSR RIREMY » TUREERH »
B Ll HRE=E » 8% o FRSIUH 100 KfE
IRzt » A& ALIEREHZ Satake WA
7 s B McGill No. 2 X (B—) BH o
Rk LB IE LA AEAT « REREAMT
FBRE 45 B 5 R ERE 60 B o
{# Hart Uni-Flow &R0 (B2
W Tz AR RBRIK ~ RBIREK R/ ROk
ZH5 o BRI IEEE ~ BRBELE ~ B
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B~ Hart Uni-Flow &iEERIE
AREEMisE EEMAK ORiE O%ki
(B E

s SRR —BRMIL 5 EEE 16 rpm ; BHEEMLR
BERAE  BERBHE=5E o BAPRIKZE
ks > AUGEAH—3%MIL 5 10 rpm 5 IFREEAR
BABE ; SHIBRSE - ESBKRPZRNN
By o BIAZASEMAL ; 16 rpm s ABRBHEME ;
BRI o LB TR R R AIBR

® (Chen, 1980) ©
BERHEZ N NERRESR :
20°C » 64%RH ; 30°C » 64%RH
20°C » 72%RH ; 30°C > 72%RH
20°C » 82%RH ; 30°C » 82%RH
20°C » 92%RH ; 30°C » 92%RH
- Hit o AEREE  RERXLE  HERR
BWEKE  HEREEE » ROERERE » &
it 32 BRE - BELAENES  BHRARRED
125 /% » LREERERMEE S MEEARE
W o :
IRAZ BT RSN ER T LH % &
FES  BRIEEL - DEVTFEHEIHERT
o [ EJRE » DIRHDRN Z 2HR » SRl TR
H#Ek o

~ IR

ERERE (RRE) ZHERIEK » hHE
B2 B ARHBR B RP ARG 2 BB RER
Wk, E—RFE 20°C B 30°C MER4T A
mZEHRRIER » B EIRRRBEEZ TS
fE > REFBRBETEEERER

LEMHRERZBE T  BRRAKES ; A
EERRER  FRR—EE M HEREHER
BAZHE > KBEERERE (B=) -

2B ERHARAKERRER | RAERE
#H— A RAORBBE » Bt ERYER KD T
5 (B » AERRTERBRIEZBLEEY
BERBEARHFEER » FIRREERHZ KT (
ERXRERT - 10 AnRRNERRS 515 B
' i 10 ATdiERIE S 361 Bk o)

SEHENBERRHYERRKEY : &
— > FEEMEXREER ) £~ RERDHE
BAKE  REEHHRE—E  HRERS B
BR2THERERE . (HH

F— WERSERBEGIZEPZRKERL (B A%/ 100 ATEHH)

B OB B #H = - | £ LA = th » &
. # & K &FE IR 5
i B O ORE (@,,d.b) (%,%.ﬁf)$
(C® %) F 11.90 9.35 11.90 9.35
' 1 1.51 3.01 1.23 2.57
64 2 190 394 1.59 3.55
3 1.96 413 1.73 3.94
4 1.99 439 1.85 416
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BAR(AR, WOLAEHNEHE)

1 2383 4.05 2.01 3.58

72 2 2.83 5.08 263 4.70

3 2.99 5.33 291 5.22

4 8.05 - 530 2.94 5.30

20 '

1 442 640 4.22 5.96

82 2 5.34 7.68 5.34 7.63

3 5.59 812 5.78 8.28

4 571 823 587 8.50

1 7.69 10.06 6.97 8.86

92 2 9.54 12.49 8.92 11.67
8 10,41 13.86 10.10 12.93

4. 10.41 13.64 10.57 13.48

1 1.26 8.25 1.29 293

84 3 1.48 3.69 1.59 3.54

8 143 8.69 154 361

4 145 3.69 1.67 3.64

1 213 440 1.98 4.07

72 2 2.85 481 2,29 476

3 215 4,65 2.15 4.70

4 2.29 478 2.36 4.87

80

1 431 8.62 403 8.40

82 2 4,61 7.08 . 448 7.06

8 4,76 7.19 464 ©7.97

4 5.06 7.49 498 7.63

1 8.53 10.88 8.14 10.36

92 2 9.71 1236 9.68 12.36
8 9.85 12.68 10.18 12.90

4 9.85 12.66 10.24 13.04

| 9,00 iy 9.35% ("'5—-)___‘,._

1,60 R RN 8.00 EHs 9.35% WD)

?Maﬁzi‘eﬁ : ;1.9ox, db. ouan

B82% RH

72% RH

64% RH

0 3 3 4

2
B§M (X )

HS BEAERRRERREA T 2R

e 20°C

— 08w

ook @ ( A%/ 100 ARBHNEHE)

shRf > 13.90% @.B.)
S st

FK 0 11.90% (4.b.)

2.00

1.001F

0.00f + 5 = 4
B (XD
B EERHE 20°C, 82%RH K> WEHE

ARk B



20°C, IMC = 9,35% {d,b.}

30°C, IMC = 9.35% {d.b.)

20°C, IMC = 11.90% {d.b.),

30°C, IMC = 11,90% {d.b.)

BRAR(LK/ 100 ARFREHE)

Lo Rtd:

0 1 2 3 4
B (X)

WE BRER 82%RH K RBAKNTNE
BRRAKZEE
EEdTEL

BIZERK 1700 55 > Hohoelely 1296 5 »
FABAAE 404 5 5 ok 1700 B » Kbk
B 953 B » HABUFZYE 747 ] - MR - H5e
BN BORIRAN BC ) - R EE R M »
RRERED » ARAMEM - R_SERESE
R REE RIE R AP R -

FREZ BB > AIRBRSH (9 %LE)
RBARERTT I - SRR E S H BN

T
9099 2

» REBBER » DB o BERKL L2 IRz
BATE  B—RAEE - F_BHUEE A=

- UREREE > BEEAGRME » HBUREHRTST

TR EMELT (X A—E) B EiEs
RIZHEEN » BERIRAGEE 1 %> FHZ
B AERERN LR - ATHIE - TXB
Ho RPHE (BAsF~J) o
LB SRz B

KRR S » ERRERERN » BEE R
HREZ IR - Hh ke » BERRZLER
B o
2RENRN Y

REHBES KERBIRNS B HEREY o
B » BRIk Z HRIARER 7 % » MERSRE
B20°C~-RESNB64%~T2% 82% R
92% RH B » BESZSRFARNSFE 8 %~
14 %~ 67 %R 85 % o k= WuaEE (H
) BEHOYS KBRS BRBYSHEE

100

mux(x)

MUE(%)

53 82 72 82 52
BNRE(%)

Wt WREESKSEAETHREERERMEE
ikt wdid ;g

ERERBZRNFZAD » BAERRIEZ XN

oo SR b BUEBEIRD - * REBA BRI

BAOEZRYLE  BERRERET » S k2

HRHESEAKE K 2% RH RET » £65R
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el = FERPAEX E—B|F_6 F=Z4K|FH%K,|F HEKE| ELRA
N O#H8 BIEEEX AEZ|AERZ| E2EEZ ARE| ZEE
Lb-Lo-20-64 92 - 8 6 B 0 0 0 0
Lb-L0-~20-72 86 14 12 2 0 0 0 0
Lb-Lo-20-82 33 67 20 28 9 8 0 2
Lb-Lo-20-92 15 85 1 21 33 16 4 0
Lb-Lo-30-64 89 11 9 2 0 0 0 0
Lb-Lo-30-72 86 14 1 3 0 0 0 0
Lb-Lo-30-82 48 52 31 10 8 0 0 3
Lb-Lo-30-92 17 83 20 25 29 9 0 0
Lb-Hi-20-64 97 3 0 0 0 0 0
Lb-Hi-20-72 98 7 5 2 0 0 0 0
Lb-Hi-20-82 88 12 1 1 0 0 0 0
Lb-Hi-20-92 87 13 12 1 0 0 0 0
Lb-Hi-30-64 93 7 7 0 0 0 0 0
Lb-Hi-20-72 91 9 8 1 0 0 0 0
Lb-Hi-30-82 93 7 6 1 0 0 0 0
Lb-Hi-30-92 95 5 3 2 0 0 0 0
% . ] 93 ‘ 7 ‘ 7 ] 0 j 0 0 0 0
Br-Lo-20-64 = 71 2 |2 | 3 1 0 0 0
Br-Lo-20-72 . 47 53 .| 381 20 0 0 0
gr-Lo-20-82 . |~ 26 | 75 ‘| 32 23 5 4 4
Br-Lo-20-92 1 89 - | 20 30 28 } 1 0 0
Br-Lo-30-64 61T 8 ] 80 9 0 0 0 0
Br-Lo-30-72 57 43 36 0 0 0
Br-Lo-30-82 26 74 |7 42 21 10 1 0 0
Br-Lo-30-92 5 9% . 26 36 25 | 8 0 0
Br-Hi-20-64 73 28 24 4 |0 0 0 0
Br-Hi-20-73 71 29 - 923 0 0 0 0
Br-Hi-20-82 7 28 16 6 1 0 0 0
Br-Hi-20-92 65 35 24 0 1 0 0 0
Br-Hi-30-64 78 27 ! 21 6 | 0 0 0 0
Br-Hi-30-72 77 B W 6 | 0 0 0 0
Br-Hi-30-82 76 24 | 18 6 | 0 0 0 0
Br-Hi-30-92 67 33 ‘ 25 6 | 2 0 0 0
gt " | 2| 88 | 3 | ¢ | o 0 1

*pEARZE—EFARME, Lb RKXRNE» Br HrdifE .
% BEERERADMEKE: Lo B 9.36% d. b.; Hi B 11.90% d. b. - F=EHFARHERE » HrEY
FTREMHWBETIH - LIREFER - o



#£= WERHSEZESDARERERREREE S ERENRKL

: 74 H %
BEAKRAER B X E B X H
) @ O o | ¥ N F

Lb-Hi-20-64 121.54 96.14 68.8 58.3 0.42
Lb-Hi-20-72 123.42 98.49 69.4 58.8 042
Lb-Hi-20-82 12280 96.77 683 57.0 045
Lb-Hi-20-92 12819 101 53 68.8 54.5 042
Lb-Hi-30-64 127.25 100.27 68.9 58.4 0.4
Lb-Hi-30-73 122.12 9647 69.0 58.8 0.45
Lb-Hi-30-82 127.63 101.59 69.2 58.0 0.44
Lb-Hi-30-92 124.00 97.96 6.6 545 044
Lb-Lo-20-64 128.49 101.25 68.0 55.3 0.40
Lb-L0-20-72 125.95 99.00 68.4 50.6 0.42
Lb-Lo-20-82 121.54 92,98 66.8 23.7 044
Lb-L0-20-92 129.73 10157 68.3 3.8 0.60
Lb-Lo-30-64 180.47 108.07 68.1 560 0.39
Lb-Lo-30-72 124.92 98 44 63.3 53.8 0.40
Lb-L0-30-82 128.54 101.68 685 82.7 0.43
Lb-Lo-30 92 125.31 98.49 68.6 7.8 048
Lb-Control 180.63 106.07 70.9 59.8 0.43
Br-Hi-20-64 124.60 101.42 724 54.5 0.08
Br-Hi-20-72 122.54 99.75 732 53.6 0.06
Br-Hi-20-82 121.89 98.85 71.7 52.3 0.06
Br-Hi-20-92 126.89 103.03 719 434 0.08
Br-Hi-30-64 127.13 103.36 731 52.3 0.05
Br-Hi-30-72 123.14 100.11 722 51.8 0.05
Br-Hi-30-82 125.01 101.26 71.8 510 0.06
Br-Hi-30-92 12319 100.28 72,0 440 0.06
Br-Lo-20-64 127.31 103.25 72,0 477 0.05
Br-Lo-20-72 125.79 102.39 71.9 36.1 0.06
Br-Lo-20-82 132.37 107.22 715 16.2 0.10
Br-Lo-20-92 130.37 105 60 70.0 40 0.22
Br-Lo-30-64 13038 105.87 721 51.0 0.06
Br-Lo-30-72 125.47 101.88 71.9 435 0.05
Br-Lo-30-82 128.32 10411 71.8 25.1 0.08
Br-Lo-80-92 135.35 101.78 71.0 8.3 0.19
_ Br-Control 131.38 106.43 712 50.5 0.06
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®iE 10 % o ERERRR BEREET
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BBHEZRK » EINTR » HBEKE/IRREK o
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