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Summary

Two varieties of rough rice with two moisture levels were
conditioned wunder eight temperature-humidity combinations for
} four days. Samples then were inspected for fissuring. Number of
fissured grains of each sample and number of fissuring on each
grain were observed and recorded. The percentage points of the
unfissured grains in each sample were compared with the head
yields of the samples of the same treatments. The followings were
concluded:

1. More grains fissured under higher moisture conditions.

2. Less grains fissured under higher temperatures.

3. In less fissured samples, the number of fissurings on one
grain were mostly one, at most two; while in more fissured
samples, the fissures on one grain can be five.

4. For the long grain, possibly 10 % of unfissured rough rice
was broken through the entire hulling and milling processes in this
experiment. But, for the medium grain, the broken portion of rice
in a rice sample was likely formed solely from what was already

A A A P S i SN PN I N NN AN L LIS LSS

fissured.
— B " B2 HR 2~7%
Rz 5% 2~6%
REBBEER  ERESAEKBERER P 4 1~5%
B 58 FERR 2952 AMUEX 5 67 FRR 3249 & R iE s 2 ~6%
Wi LEREE 10% © B 10 BB HEAFHE Bk iask 2~10 ¥
BREFALZRR ~ R ~ BRHRR - £5— HEZT » AR RS2 B 0 RERR

FHiE o BEEEKFZRER (IRRD 245 £  SELREEE. LRSd > BREsEE 2~
BHEEK > KRARBRERRZBRAEBT X 10 % EESESE.

BRWE 10 Z ~ 37 B2 » Frf TRB 1978 £LEREF=HEEETERMER
Weslz Rk 1~3% T RAERME

— 40 —



& 1A & ;| g E7A i &
[
B OE % g N F % *B F % ¥ N T %
Arkansas 62.7 53.6 67.1 54,7
Louisiana 67.7 55.1 68.6 58.1
Texas 66.8 55.8 69.0 602
7 ook 63.5 54.0 67.8 56.3

BYLE o —EATBNEES » BUEEEXK
TR 80T 5 BB EX > W18 635 Af 8
BXeh o RE 54 ATEEENAAX » HEBRER
TR c AKX ZFEE » THFHRME: —&
TEREERNBARE ) B—RBE/EXREZNE
HIRR » REAPERRREK - MiBHBIENE
% BEETEEEF S c KRV K ZHE » F—
FRRBEARRZRA » FEHIEZ 5 BRWR
WORHR  BGTRB 2R HRE  SBHiERER
BUERE = BENHRBREER R - R
T RERETHRERBEEER  ETK
EHBEARFREHR -

EEBAAENEESREGRRNERAPLKS
AMERA 2 H o RIARNZEE HER 2R
EERBALERMNEKETME > (Kondo and
Okamura, 1930; Stahel, 1935; Kunze and
Hall, 1965) - =Mz ZEAREDLAFTYE
EBRES > %RIEREABHEE » (Kato and
Yamashita, 1979) o

=B K% (1980) #% 207 % w.b. 28
ALI#E (50.6°C, 325 % r. h.) #¥E 136 %
w. b. AERSHERTREFARERSES ¢ 11.3
%K 803 % r. h. o EEEEBE S » A
WK EBESEIE 29 B2 B » L
miEdh (803 % r.h) c AREEE 93 % WA
EEAN EHRES » BN EFHEIYESE o

HERCEELE Y AR BEERSE
ARz B RkE BB 2% (Ban, 1971;
Kunze. 1979) » HEZFKNTERZHTHREELS
WAL 2B M5 R ER AT EK o

ERANZASEBRKE » SRBMKE—H

* Total Yield : ERZBEABREAKZEREI M

BHEZEE AR REEERHBHBERZ
BRBEER EXEL » BABRAERHER FEHZ
Bt (Blakeney and Chesterfield, 1976;
Kunze, 1977; Swamy and Bhattacharya,
1980; Chen, 1980) -

WS BRZEERRTRAZME ~ R
B~ AR REBELEES ~ FREE - SRR
@ BAREZES  MAZEBESRK -

Tk RRORBEFROR BB (Louvier
and Calderwood, 1972; Matthews and
Spadaro, (1975). <

—-H % B ®
1. B ETREEEBEREST > BARRZEE -
2. BELHLETN R REE B2 R
(Patterns)
3. WHRAIMBEBKERZHE -
E-ERMERFE
AEBFAZRAE 1978 FLEEBMEEZ
EXix (Labelle) K (Brazos)°
TREAE 10 AFER  BEH —PEE
ERENRET  #F > CHHL=E - HRER
B# 23°C8EFH 52 % r. h, REBREK
BB 119 % d.- b.o B—LRARARBEREH
5 SREBEASKES 935% d. b ELFE
TREKRBZHBES WETFAEBRRAREZRER
HE o MRHBIHE » BEERZERE=H» B o
SREMEIUE 100 KIFRRBE » RBRLFILIEBRE
i Satake B » B McGill no. 2 78
XS > &% Hart Uni-Flow Cylinder
Tester FHBR KX o X ~ RPIEFHE

BERK

** Head Yield: RRZBABKEKZERES L » TEERK

R ERERZ T EEMNF BT o

— 41 —



230k (6) o
BREREMENIS K NEREERHEAR
20°C+64 % r. h.; 30°C»64 % r. h.
20°C»72 % r. h.; 30°C»72 % r. h.
20°C 82 % r. h.;
20°C»92 % r. h;
IBERBERMEEZZRRER ’EESE
BEHEER
Mz BRI BEFRNBAZRHE ZEHE‘E
SETHEK L LEVEREREKT > M LR
S DIEEHKR B2 20 » AR HKZEEBR
ﬁﬁnE—F °
M~ SRR

AAE - HBIEERK 1700 B > HpmRa
1296 B> B4 HRZEE 404 51 5 rbhick 1660 F »
HrpERck 9036 B 0 HARIRNRE 724 B A5
HERRL » LSRR RN B A - R
FRFRW S AEREREDS » HRREE Mo

R ZER (Pattern) » BRE8 > 99 B
Lo BEKNEHSE R RERMEFIERE
KA BREIRERS 0 EAOBAIN o FEHLBIREK
o BR ECREBETRE  A—RHEE~FR

30°C»82 % r. h..
30°C+92 % r. h.

BRPCE  $% BLHABRREE » HRRMEL
R MEKR E#EL (B—2 A—E) -

- BRERERAZEERN - HETIMEEK
1 STHAZHE  GETEZR2R 220 (B—
F)> AFHAR (B—-G) TXZE (H—H)
BRABZE (B—1, 1) %-

L
bigo

L T dphk
F— RS EAETFRERERE TR

ROR R K 2 IRRBERR

- 4”

F— RHNEAETARRERERZ FRBERER

oHg WEokes | —WRUR | SRR | SHEE | mERE | EHE | FRARE
* Lo-20-65 92 8 6 2 0 0 0 0
Lo-20-72 -86 14 12 2 0 0 0 0
Lo-20-82 33 67 20 28 9 8 0 2
Lo-20-92 15 85 1 21 33 16 4 0
- Lo-30-656 89 11 9 2 0 0 0 0
Lo-80-72 86 14 11 ] 0 0 0 0
Lo-30-82 48 52 31 10 8 0 0 8
Lo-80-92 17 83 20 25 29 9 0 0
Hi-20-65 97 3 3 0 0 0 0 0
Hi-20-72 93 7 5 2 0 0 0 0
Hi-20-82 88 12 11 1 0 0 0 0
Hi-20-92 87 13 12 1 0 0 0 0
Hi-30-65 93 7 7 0 0 0 0 0
"~ Hi-80-72 91 9 8 1 0 0 0 0
Hi-30-82 93 7 6 1 0 0 0 0
Hi-30-92 95 5 3 2 0 0 0 0
% ®E 93 7 7 0 .0 0 0 0

*E—EFREBENMEKE Lo 5 935 % d b Hi § 119 % d b. o BEBFREERME - B=H

B AREHREEAR o DREFRAER -

49—



ET THRSETFERREZER MREERR

WA SEAGE 92 % r.h BET » &
HREZKA S+ RS R B BERASK
(@v)o&%ﬁﬁﬁﬂT’&&mﬁéTﬁ%
;btc

— 43 —

BB RSN | R —f@%%ﬁ —zE | SRR | HEERE | AERE | THRIRE
Lo-20-85. " 71 %29 25 3 RIS AN 0 0
Lo-20-72 47 5’3?53 4 31 20 2 0 0 0
Lo-20 82 25 7 32 23 7 5 4 4
Lo-20-92 11 ;;89 p 20 30 23 11 0 0
Lo-30-65 o | a39 30 & o 0 0 0
Lo-30-72 | 57 | S48 1 36 0 0 0 0
Lo-80-82 | . 26 &| 4 ] 42 21 10 1 0 0
Lo-30-92 5 5 ‘95 26 36 25 8 0 0
Hig0-65 | 72 7| ] 8 | 4 wbeo0 o e o
Hi-20-72 | 71 29 23 ~9 0 0 0
Hi-20-83 | % 7. |- 2% 16 1 0~ 0 0
Hi-20-92 65 35 21 10 1 0 0 0
CHi-30-65 | 7 27 2l 8 0 0 0 0
i-20-72 T 23 AT 6 0 0 0 0
Hi-30-82 76% 24 18 6 0 . 0 0 0
Hi“80°92 { | 67" 33 % 6 g 0 0 0
% W 72 28 24 3 0 0 0 1
LEEHRR VS - o :
%Eh%maﬁﬁmwﬁﬁﬂ% Eﬁﬁﬁﬁ 3
EEWZHHQ 72 w?ﬁ&‘u—l‘iiﬂé% THERIR S M EE
?o%*h%ma’ﬁﬁﬁiz%gTﬁﬁ ;
2@&&@%%¢@%ﬁ§2%@ o 59
ﬁﬁ%&%ﬁ?ﬁﬁiﬁ%ﬂﬂ%iﬁ’@%iﬁ%ﬁﬁ ° E S &
g E*L*Z%HEHHE%KE 7 % » Tt 20°C » e
s AN o
%ﬁ?ﬂ%&%ﬁ%mrmﬁﬁmwg_; T
SRR 8 %~14 /6 67 9’7}( 85 /6 FP’F”KZT%‘
i Joor
m&%ﬁﬂ @=) o y -
@ﬁ%@mﬁmmaﬁz@@%@wx@%a . ki
| EREAEZRRRES BEARRIKL - S
o G2 BKED 0 KRSBAH — R &
BOESEN b BERRERE T ghEy B
E

g B 2N 7 %
B RE W
B ERETRRREERAES, A



30t
Lo~-20-65
ﬂ 20r
&
[
E Jol
[0} J l A 3 1
/! 2 8 4 5
SN R®E KB
30
Lq-20—72
% -
&= 20
™
E
Jot
O —2 3 ¥ 5
FEHAE®KE

!

4 Lo-20-82
ﬁ 20 L .
b
&
B
/ot I
0—"2 3 4 5
B

BN OHE KK
30}
Lo-20-92
& 20t
&
&
=
/0fF .
0~ 2 3 4 &5
ﬁ*ﬁ%%f“ﬁ&

H= BhEESKEEAZE 20°C 5 EFRBERER » BHK ERREECZS

SEENRN Y
ERERET @ MAE2 ARRS s —
B MEBRER  RREZRZRM (BE)
ROk MBS —RESETRIK ) RERE
FHLARREN HE2H RS2 R 3KE BA
the
AT ~ RESEBN T
BIKER ~ MENK BrhRR 2R 48
- 69 BR T2 B EE—) c ABH  BRESRE
EBE S THRRARNBZRE + A 92 F£R
B RABREREZEETA 92% X69=635%

ZRNAKX - FE» RHE 86 %~ 33 M 15 %K
R AEREHE » B EEA T 59.3 228 R
104 % o ERE P REET H—BEH DR ERR

(Theoretical Head Yield) » BigFE RER

EKENE - BRRRER » WTAERNE =
MZEERRE 10 ¥ BEFELAERZBARE
KBESF » REMRBERKTHRKZA » 5t
R 10 B2EEAHBBER T K o BT PR
» KR RER AT - BRI BREAKR
ZRATRBES » EU PRMARBEREK » B
WHEZANERTRECTHASE -

— 44 —



/00 Jook

~ . ~ (8
8 S
&
se # sot
R =
E <« = -
. Hu
" v °r 57 & 72 72 92
HH R E (B HH R E ®

Bl mREESXSBaerTRERERRREggiEay bk (A) 20°C (B) 30°C

....................... % # (Total Yield)
— — — — BEEIMATRBTREAENCK  TMERNFERNFEE “ERAXERR"
gy (Head Yield)

loe T’ Joo}
A - Lo-20- \
8°' ‘ﬁ* 0-20 dor Y8 Lo-20-
éof éor
7
% %
“or Lok
20+ 20k
] o
Joo} JMT
go} go
6:.;,,._:,...,__..»1\._............_..........
LT~ —— .
(13 A Ot e e i =) ot
% b_‘__\\ P ————-e— —B\\\
% =2
Jop Yoy
*# Hi-zo0- FH: Hilz0-
201 20}
o n 8‘2 9’2 0 A A 1 “und
[44 7z P ] . 82 92
B E (% B E (B

BE BEERER - BERBREEZ W e
— 45 —



@Edﬂz%ﬁ%ﬁﬁﬁi (Tatal yield) - lﬁbf&iﬁﬁ

EﬁZﬁ%EFW% %E%%hﬁji%ﬁ i
ik @‘Eﬁrfﬁ%ZFﬁ%l’%%W Y RS 2

ERE E

1@&%%&5%?@(%ﬁ%@%%@2@

@)2%&%@%2%§0mﬁEzEﬁZE%§
2 o

2 Zﬁ)ﬁ%ﬁﬁ’)ﬁ@ﬂﬁ%i@ﬁﬂ °.
3B E D ﬂ#%iﬁ?éZ%’cfi%@k%

WA — IR A TR EE%%T Hﬂﬁ%ﬁ(ﬁﬁi
Fto Bk ERIUES » SER  WERRES
» TR BB BOINRIREXR ©

4. RI0B R B 2 el ERARA AR -

ZIRGABERECK s BY PR ERATES - BEE
XK CERTFREWDRASE -

TR §

ﬂ

\ N ;% ‘
Ziicﬁﬁﬂcﬁ@%?ﬂﬁaééﬁlvkn%ﬁﬁlﬁ

IR  SERA B > AR ~ BEE
pre Eﬁ?ﬁﬁﬁiﬁ%?ﬁ@iﬂﬂ%ﬁ% s E—
ﬁf‘wn\nﬁ °

£ BELM

1. BB EMBRGER 68 FiF.

. SRS ~ ANR— > SAER : 1980 » AR
KB R IR ZIRE  BEEREETE42(1):99-107.
. Ban, T. 1971. Rice cracking in high rate
drying. Japan Agr. Res. 6(2):113-116.

. Blakeney, A. B. and R.S. Chesterfield. }976,
Effect of moisture on kernel hardne:ss and
milling quality of rice. Rice Reporit‘1976.
pp. 9-11. i

. Chen, Y L ‘and O ‘R. Kunze. 1980. Relatwe
humidity effect on milling quality of rice.
Presented at the 1980 Summer meeting of
ASAE, Texas.

— 46 —

6.

t

3 Kunze, O “R 1979

1Pty 1672181,

Kato, K. and R. Yamashita, 1979. Study on
method of prevention of rice crack- Effect of
storage under constant warm temperature,\
after drymg Presented at tfxe 1979. Sprmg,‘
Meeting of the . Society of Agr:cultural{ﬂ,
Machmery, Japarl

(o

. Kondo, M. and T. Okamura 1930 Flssurmgﬁ

of rice grains due to moxsture adsorptlon
Ber. des Ohara Inst £ Landw Forsch.

-~ 4:429=44§, ~(Tramslation . by O.' R. Kunze,

Texas A&M Umver51ty)

gram : after hea
Trans. 22(5):1197-1200, 1207,

::“9 K'unze\;"O R. 1977 Moisture adsorption

ences on rice. 1" Food Proc. Eng.

10. Kunze, O. R. and C. W. Hall. 1965. Relative

11.

12.

13.

14.

humidity changes that cause brown rice
to crack. ASAE Trans. 8(8):396-399,:405.
Louvier, E. J.,, Jr. and D. L. Calde;rwood.
1972. Breakage of processed rice ,;due to
falling impact. Cereair Sci.-Today 17}(4):98,-
101, 3 Iy
Matthews, J. and J. J. Spadaro.! 1975
Breakage of long grain rice in relatlon to
kernel .ghickness Cereal Chem. 53(1) 13-19.
Stahel, R. A. 1935. Breaking of tice in
mlllmg in telatwn to: the co{xdltmn of the
paddy Troplcal Agrlc 12(10):255-260.
Swamy, Y. M. I and K R. Bhattacharya.
1980, Effect of Kernel defects and grain
dimension on breakage of rice dﬁring
milling. Central Food Technologicél Re-
search Institute, Mysore-570 013, India.
Unpublished. - ) :
USDA: 1980, Ricé Postharvest Losses in
Developing Countries, ARM-W-12, ’



M. %

Table 1. Milling results from different temperature and relative humidity treatments

. of rough rice..Each value is the average of four replications. -

| Rough Rice | Brown Rice Milling Yields % Ratio of
Treatment s : -

‘ Sample Wt. (g) Sample Wt. (g) Iotal Head Brokens
Lb-Hi-20-64 191.54 '96.14 65.8 5.3 042
Lb-Hi-20-72 - 12349 9849 69.4 588 0.42
Lb-Hi-20-82 122,80 96.77 68.3 57.0 0.45
Lb-Hi-20-92 19819 10153 68.8 54.5 0.42
Lb-Hi-30-64 127 25 100.27 68.9 58.4 044
Lb-Hi-80-72 12212 96.47 69.0 58.6 0.45
Lb-Hi-30-82 127.62 10159 69.2 58.0 044
Lb-Hi-30-92 124.00 97.96 68.6 545 0.44
Lb-Lo-20-64 128.49 101.25 68.0 55.3 0.40
Lb-Lo-20-72 125,95 99.00 684 50.6 0.42
Lb-Lo-20-82 121.54 9298 66.8 23.7 0.44
Lb-Lo-20-92 129.72 101,57 6.3 8.8 0.60
Lb-Lo-30-84 13047 108.07 68.1 56.0 0.39
Lb-Lo-30-72 124.92 98.44 68.3 52.8 0.40
Lb-Lo-80-82 128,54 101.68 68.5 32.7 043
Lb-Lo-30-92 12531 98.49 68.6 7.6 048
Lb-Control 13063 106.07 70.9 59.8 0.42
Br-Hi-20-64 124.60 101.42 72.4 545 0.06
Br-Hi-20-72 122.54 99.75 722 53.8 0.06
Br-Hi-20-82 121.89 98.85 7.7 52.3 0.06
Br-Hi-20-92 126.89 103.03 71.9 43.4 0.06
Br-Hi-30-64 127.13 103.36 721 52.3 0.05
Br-Hi-30-72 123.14 100.11 72.2 51.8 00.5
Br-Hi-30-82 195,01 101.26 713 51.0 0.06
Br-Hi-30-92 123.19 100.28 72.0 440 0.05
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 13237 107.22 715 162 0.10
Br-Lo-20-92 130.37 105.60 70.0 4.0 0.22
Br-Lo-30-64 13038 10587 721 51.0 0.08
Br-Lo-30-72 12547 1101.88 719 435 0.05
Br-Lo-30-82 128.22 10411 71.8 25.1 0.08
Br-Lo-30-92 125.35 101.78 71.0 83 0.19
Br-Control - 131.38 ' 106.42 712 50.5 0.06
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