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SUMMARY

I. Title of Research
A Study on Physicochemical properties of imported rice for rice

processing

[1. Objective and Importance of Research

The objective of this research was to examine physicochemical
properties of imported rice for rice processing. The research is important in
distribution of rice, maintenance of stable supply on domestic rice for rice
cooking, development of technology for imported rice on rice processing and

solve of unrest for rural community.

[11. Scope and Contents of Research

(1st. year)
1. Measurment of chemical composition and rheologyt of imported rice
2. Study on imported rice for rice processing properties subjected to
cake, snack, noodle etc..

3. Preparation of samples with imported rice from India

(2nd year)
1. Physicochemical Properties of Imported different cultivars from
India, USA, T hailand, China
2. Study on preparation of rice cake, rice snack, rice noodle, rice

wine from imported rices



3. Physico- chemical Properties and sensory evaluation of samples
4. Study on breaking rice to pieces and preparation of samples with

broken rice from midium- short grain

IV. Conclusion and Recommendation

Imported long grain rice had higher amylose content(5%) than
medium- short grain and less processing properties on rice cake, rice snack
and rice wine while midium-short grain had similar chemical composition and
no difference processing properties with domestic grain(Tongilbyeo). Also,
There was no different amylose content(P<0.05) between rice from T hailand
and from UAS.

There was no different processing properties between 10% milling grain
and 12% milling grain from India in preparation of rice cake, rice snack and
rice wine. But. domestic grain must be added(more than 50%) for rice cakes
with grain from India and waxy corn starch must be added for rice snack. It
was impossible to make rice wine with regullar processing unit without use
of enzyme and/or pregelatinized rice.

Rice cake with China A cultivar had the highest overall acceptance score
while rice cake with Thailand cultivar had the lowest score which means
that Thailand cultivar had lower springness in texture. China B cultivar had
lower appearance score because of high chroma and hue color.

Thailand and USA cultivars had lower degree of gelatinization and
elasticity for making of rice dough. Those -cultivars had also higher
hardeness after needing and molding because of high amylose content. China
cultivar had very similar with domestic cultivar(Tongilbyeo) on milling,
degree of gelatinization after steam cooking and expansion of daugh while
had the lowest hardness in texture.

There was no difference between different imported cultivars in overall



acceptance score for rice noodle (P,0.05). Rice noodle with 100% T hailand
cultivar had the highest appearance score after cooking. China B cultivars
which had off-flavor and aroma had the similar cooking properties with
China A cultivars on appearance, texture and overall acceptance in sensory
evaluation.

Rice wine with Thailand cultivar had lower alcohol percentage, higher
content of waste material, plain taste and no refressing(cool) taste. It had
lower overall acceptance than domestic cultivar(T ongilbyeo). China cultivar

had similar results with domestic cultivar in rice wine.



CONTENTS
[. Introduction
1. Purpose and significance of the research
[1. Materials and Methods
1. Materials

1) Raw material ( Rice )
2)

2. Experimental methods
Ill. Results and Discussions

IV. Referrence



5 A
Al 1 FF 2 B soevarvenserreonsoronvrsasrassenssesrsasoasansssinsiosssisesssiasasidssssnossissosssssssisisainis 12
A 1A AFNLY EAT W corerrerrrermreriecnrescesseressssssssnsssssssesssneens 12
A2 - VS BAYY BT o7 v, 13
1 o] AAF B FF T creeeerimvinniiiiiiiiiesessstienssssssnsesens 13
2. A7FZAF ] HIFT BEAT coorerrorererrenrmnnnininniinrestissssesresssssssenseseane 17
;(.ﬂ 3 @ %_]%_04 :‘[:?:]g-q.";}l] ......................................................................... 20
1 B BF GQlE ] coeerremmmimemrnissiittineiis st ts st st e s e e e e nnaennas 20
2. B 71TE B 5T HIF crerevrrrnmrenrneriiine e e snresesessssessenns 23
3 AEL FFEE W FTF A ererrreeccnneineessnesesssnnrees 29
A2 A8 Hl HEE  ceeerenimreeiii sttt erta s see et s s s s e bens s aerat b s reennnnnenanane 31
2. A RHFH]  cornnumn e e aen e s st s s s e e e br e et eessesesananns 31
T - B ) T P U 33
Th R BA T E Y it ssesasesssssesssssessassenes 3
U o] @ win)9] MIE EA s 33
LR, DA, OFUE A FFOE crn e e 33
Lo e e ) 1 SRR 33

oh g BEA £4 % olsny &

oX
S

A 3 A I T I et e sessessesseestsstssnesasssas 38
1. 0] ZQ] BEA]  crarserresvmrenssosensasssumsissusssssissonsvisosisisiossitosvicosisiisssssas 38

2. ZQBEO] A TJTY T} rereeererrmsrmrrenneieiiisiertoesncressnressassassasesseeesssecnnnenes 41

3 PAAE FUEE O]BFTE BEA AL e 46

Th Y HEAJEL cncsrsonerasnossarsensrosasannesnensassssnssssaasassssresssaissbasiosivssisiviissssmssens 46

2015/08/19 14212

NS EX  =UUS IISSH0 28 AR/ 5L

bt DNE S RS RN



([daua38EA#1A

1}, AR £atko) AJ AT srrernrranrnninnianianiininniiesiiaiie sttt resssanras e 48

4, AT 2] FFZEAA]Y  ceersrrnenmssssnmmsnismnstisnissinniisseismmiseenmsiiias 49

7h QQEAF £98-2 o] L3 BE A RAIT reeeerereieniiineinneressens 49

B AR $URE O F WA ABAIG oo, 52

th QAEA 4BG 0] LT B A BAIB st 58

5. AR QAL Bl FEEEA AlY  rereressssssnessniensnasnrnesaisesasssnossnesnns 71

7t BHY FT BA crerrenrenneniiiisiissteiessssiasstsiessessssssnes 71

U QAR QB0 BIRF A FAIG  ceeresreersrnersianinsnianiasns. 75

ok QAR E FARY BT FBAIY oo, 77

Zh QAR E £YR) B ] A RA]Y  creerrerererererneneeineas 79

6. 2T ZORUEY] ATAIY  werersrerrarersrercrsmsesisnsessasssssessasssasssssssssassssens 81

7. 3| o] Lg o FA L A e 82

8 EFT ZF UITF HAE crcttirmmrnntenen e es s ssnnneens 85

Al 47 Q0F Bl FIGAJE]} Ginsssnsiesmramsrmmesssrmmensentsnsesnrsvessansarsnenaasashsnass s 87
FF T T B et e s tse it s s assesassrerasessrasabanssnrnnnans 89
R LS B R G R O I L ({3 S —————— %

018/08/19 1412~ R A XS/ B

NEX =2 IISSH0 28 A4/ s8R



90
33

35

2.6%

UR

(MMA)  1- 4%
44

3500 )

37- 38
WTO
2004
95 35

, 96



UR

2
1988 6,053 2.53%
1995 5,060 7 100
1986 5,805 0.52% 1995
5,536 . 2%
95 680
90
1987 1287 ha

2.2% 1995 1,056 ha 8 20 ha
1989- 1991 3 100% 1995

91.4%



( ha, , kg, % )
1
1885 | 1,237 5,682 5,501 128.1 | 1,428 103.3 | 484
1886 | 1,236 1| 5,626 56| 5805 | 304 127.7 | 1,249 | 179| 96.9 | 445
1887 | 1,262| 26| 5,607 19| 5617 | 188| 126.2 | 1,239 10| 99.8 | 41.0
1888 | 1,260 2| 5493 | 114] 5661 6| 1222 | 1,121 | 118 97.9| 39.6
1889 | 1,257 3| 6,053 | 560| 5602 9| 1214 | 1572 | 451| 108.1 | 43.0
1990 | 1,244| 13| 5,898 | 155 5444 | 158 119.6 | 2,025 | 453| 108.3 | 43.1
1991 | 1,208 36| 5,606 | 292| 5478 34| 116.3 | 2,141 | 116 102.3 | 37.6
1992 | 1,157| 51| 5384 | 222 5524 46| 1129 | 1,999 | 142| 975 34.1
1993 | 1,136| 21| 5331 53| 5,509 15| 110.2 | 1,820 | 179| 96.8 | 33.8
1994 | 1,103| 33| 4,750 | 581] 5414 95| 108.3 | 1,156 | 664, 87.8| 27.7
1995 | 1,056| 47| 5,060 | 310 5536 83| 106.5| 680 520/ 914 291
2.20 2.53 0.52 1.83| 196 3.34
30 , 60
10a 300kg ‘65 2,430
70
‘74 3,087 , 77 4,171
88 4,204
‘92 3,739 "93
3,702
‘74 19.4% ‘78
78.1% ‘91 4.5% ‘92




60 1 122.7kg 70

136.4kg
‘76 120.1kg ‘79 135.6kg
1- 3kg ‘9 112.9g, 93 110.2kg
70% ,
60
480 ,
1- 3kg . 86
‘90 1,400
4,000
80
960 1,600
2. (‘94 4 Yy )
89 ‘90 | ‘o1 | ‘o2 | “o3 | |
| | | |
266 358 g | - | - | 708 |
151 22 17 | 213 | 49 | 899
| | | |
a7 | 30 | 101 | 213 | 49 | 1,607 |
I L I I T 1
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1,111
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"93
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‘93

201 128 : 624 170
74
( ) 34
20 , 13
3 ( )
86 87 88 | 89 90 _ 91 | 92 | 93 |
13 8l | 156 | 105 | 121 | 222 492 801
| @©)| )| )| @] 79| a2 | 19
- - - - 42 84 164 135
©)|@23)| G34) | ©16)
- 28 43 44 65 79 100 80
@ 0o 6| 6
- - - - - | 405 944 1,037
@ @ | @
13 109| 199| 149| 228| 790 1,700 2,053
|a»| @) an| an| | EWw| 63 | ED)
‘92 '87 '88 100
80kg 2 15
'88- ‘93

29 200
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13- 15%

1996

200 50

63%

34

98%

75%

50
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1.
93
UR MM A
70%
1995 MMA 1 1986
88 4% MMA
8% (4 )
4, MM A
()| sBs
( , )

1995 379,000 40 % 417,000 5,000

1996 455,000 48 % 500,000 10,000

1997 531,000 56 % 583,000

1998 607,000 6.4 % 667,000 :’(')/MA

0
0,
1999 683,000 72 % 750,000 10%
2000 758,000 8.0 % 833,000
* ( 1986- 1988 ) 1,042
5
60 ,

120



' 100%

60 , 120
5.
60
1.25
90 1,25
90 1.25
1.30
< > ,
120
10 ,2-3
( 13% ) ( 270% )
13.5%

133 (  600g 7989 )




129 , 12 g , 1%

16 g : ( 125% )
) 20%
10%
1,000 15% 150
, 100
, 50
96 MMA
20
UR MMA 40
15
Dealer,
Whole seller ( )
Whole seller
95 , , Japonica
Indica ,

6 MMA



6. ( /Kg)

333

96 266 120- 160
308
503

95 223 100- 150
283
300

94 236 90- 120
283
332

96 160 100- 130
307
500

95 95- 125
300
293

94 50- 60
268

&»
MMA
(20%: )
80%
WTO
1993 260 80 ) 94
22 15 3 )



MMA

MMA
, MMA
MMA
96 300 3 ( 8/20)
MMA
7- 10 UR
7.
<1995
(
(ton) ( /ton)
47,700 53,201
( ) 37,500 45,982
700 57,587
9,200 47,015
95,100
198,000 71,556
85,000 77,423
30,000 67,231

398,100




<1996 > 9 20
( )
(ton) ( /ton)
34,500 56,000
93 11,000
94 123,000
95 30,000
96 113,600 /
)
‘93 39 221 137 76 135 706 39 1,353
‘94 30 161 103 65 81 643 29 1,112
‘95 43 226 146 72 105 715 32 1,339
*
*
< > : 96
: 113,600 / ( )
: 145000 / ( )

£ 152700 /| ( )




10.

‘93 43 520 409 370 1,342 11 11| 1,353
‘94 29 437 133 355 954 | 123 35 158 | 1,112
‘95 34 459 253 531 1,277 30 32 62 | 1,339
*
*
C )
*
1/2 80%
( .
( , )

11




( )

(ton) ( /ton)
37,500 45,982 53,201
9,200 47,015 ¢ )
46,700
‘93 11,000 , '94 11,000 , 95 3,000 ( )
. 87500 [/ ( : 113,600 )
95 25 MMA 96
1 19 ,
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0348) 942- 2573

0431) 67-1715

02) 467- 4405

02) 830- 4217

() 0339) 52- 3131 -
() 02) 3270- 1275 -
02) 902- 0848
<2
[ ]
- 9%5 MMA , 12
1 9% 10
1 9% 12
9% MMA ,
12 ( )
96 MMA ,
12 ( )
*
(1 0.6mm : 1.95%, 1.4mm . 5.84%, 1.4mm
58.83%, : 33.47%)
< >
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02) 467- 4405
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02) 902- 0848
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X
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(Kjeltec Auto 1030 Analyzer, Tecator, Sweden)

semi- micro kjeldahl
50 24 Juliano (1981)
spectrometer(type UVICON931, USA)

Shanty  (1980)
Brabender amylograph(Brabender, model 800200, West Germany)
8%

, , 95 30

breakdown  total setback
4)
5) pH
6)
7)
8)

(PR-7J, Aiho) 700 gram

> > e e

UVICON

50
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S
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(8.5cm x 5cm,

( 3)

>

---> (2

(S)
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' ) 12 gram (41
X 12.5mm X )
Minolta (CR200, Japan) . T exture
analyser (model TA-XT2, Stable Micro System Ltd., Haslemere, England)
Bourne (1978) 2 bite compression

springiness, gumminess, cohesiveness, adhesiveness, hardness, chewiness

, plunger (diameter 12.5 mm) crosshead
speed 1.7 mm/sec. 2 60 % compression
A OA C(1990)
SA S(1989)

SNK(Studentized Newman Keul's)
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1cm

60%




1.
11 1996 MMA
. 95 MMA , 96
11. 96
Bid. No.
1 ( ) | Haitai America 15
2 GCA Commodity Specialist 30
3 GCA American Rice Inc. 30
4 Daewoo (H.K) 17
5 Daewoo (H.K) 54
6 Continental Grain
7 Continental Grain 5-30
8 () ARGC 12
9 () Wakalex Imp/Exp Co. 15
10 Daewoo (H.K) 17
MMA
12- 13 10 5,
1 10




24 1 18:1
BID No. 4 4.7% 4.0%
BID No. 9 80
70 ,
12. 96
Bid. No.
1 21:1
2 21:1
3 21:1
4 24 : 1 ,
5 18:1
6 -
7 -
8 21:1
9 21:1 '
10 18:1




13. 96

W #2 | #| # | #5 | #8 | #9 | #10
145% | 127 | 132 | 132 | 128 | 12.8| 14.3| 136 12.7
() 200% | 0 | 0 | 01| 05| - | 02| 02| 0
70 1|4 | 2| 4 2|7 8 |5
4 - | 32|32 | - |5]3
20 - P e
40% |16 09 | 07| 47| 09| 36| 42| 20
02% | 0 | 0 | 0| 02/ 0] 0 0] 0
01% | 0 | 0| 0| 0| 0] 0| 0]oO
ouz 30% |02 02| 0 | 10| 0 | 08| 16| 04
34 100% | 64 |34 | 02| 40| 02| 56| 15| 08
60% |46 |46 | 42| 42| 21| 18| 85| 48
100% [ 02 | 0 | O | - | - | - | 13] -
50% |01 | - | - | 22| - | - | 12| 02
*. BID No.6 BID No.7




3.0

24

14 3

15 17

BID No. 6

BID No.8

315

-2.62 - 1.90,

L,ab

b

BID No.4, BID No.7

10

BID No.l 401
7
L 66.73
-0.16 4.38

BID No.9

2.6

11.3- 13.8%
13.5%
BID No.4
35
69.41 , a

13, 153, 311



14.

© 00 N Ulh WN PP

B W WWWWWWWWWNDNNDNDNMNMNNNNNNREPRERPRPEPEPEREPRPREER
QLW ~NOCOUPRRWNPODOO~NOUOUOPMWNPOOO~NOOPAAWDNPEO

4.712
2.600
4.785
4111
5.029
5.513
5.522
5.908
5.528
3.358
3.423
5.453
5.113
5.653
4.973
6.560
4.467
5.803
5.972
3.806
4.304
6.215
5.676
5.882
3.371
5.614
5.648
4.699
5.928
5.111
4.815
5.086
5.588
5.639
5.290
3.765
5.457
5.648
5.315
4.333

EFGHI

DEFGHI
1IK
CDEFGHI
BCDE
BCDE
ABC
BCDE

BCDE
CDEFGH
ABCDE
CDEFGH
A
FGHIJ
ABCD
ABC
JK
HIJ
AB
ABCDE
ABC

ABCDE
ABCDE
EFGHI
ABC
CDEFGH
DEFGHI
CDEFGH
ABCDE
ABCDE
BCDEFG
JKL
BCDE
ABCDE
BCDEF
GHIJ




15.

BID No. L o a ¥ b ==

1 11.8 40.1a 66.73a - 1.66b 9.57d
2 13.1 34.4f 65.75a - 1.64kc 11.53c
3 12.8 36.6d 65.84a - 1.64c 10.21d
4 13.0 31.5g 64.95¢ 0.08a 11.69b
5 11.3 39.2b 66.80b - 1.46kc 8.56d
7 12.7 38.1c 70.48a -1.32b 12.14a
8 13.8 36.2d 64.04a - 1.44c 9.25d
9 134 35.4e 66.23a -1.02c 11.02d

10 11.3 39.8a 67.52eb - 1.45c 8.82d

P = 0.001

aHg Column



16.

BID No. L a b *

1 69.22Ic -2.19c 0.22ad
2 69.36ad - 2.35C 1.10a
3 69.13d - 2.56C 0.33lc
4 66.73ck - 1.90a 3.00a
5 67.87tc - 2.44c 0.17d
7 69.42a - 2.26C 4.38a
8 69.41e - 2.62c 0.02ad
9 69.04c -2.53b 0.48&b

10 68.35b - 2.60c - 0.16d

=+ P = 0.001

ok Column



17.

BID No. ok ok ok ok
1 5.47& 7.07a 6.20a 6.00a 6.07a
2 4.20c 4.93c 4.40c 4.10b 4.17c
3 5.13ab 5.97b 5.23b 5.20a 5.30b
4 1.63d 1.23e 1.73e 1.37d 1.30d
5 5.47a 5.60b 5.23b 5.20a 5.33b
7 217 157e 1.60e 1.60d 1.53e
8 5.52a&b 5.30kc 4.96kc 5.26a 5.15b
9 4.89c 3.37d 2.78d 3.19¢c 3.11d
10 5.96a 5.87b 5.34b 5.49a 5.42b

¥ P = 0.001
ek Column



MMA

No.l 13.2%

No.2 No.3

2-3%

1.67%

80%

5%

18
No.l 10.4%
6.97%
10.82%, 10.17%

No.3

25+ 1 %

20+ 05 %



18. ( % )
12.2 6.97 0.78 0.60 79.45 20.3

11.0 9.61 0.48 0.26 78.65 26.0

No.l 132 8.69 0.38 0.31 77.42 25.6
No.2 114 10.82 0.72 0.56 76.50 26.1
No.3 113 10.17 0.47 0.42 77.64 26.1
No.l1 104 7.94 0.42 0.25 80.99 253
No.2 109 8.54 0.38 0.48 79.70 25.8
No.3 111 9.79 1.67 0.79 76.65 253
A 12.4 8.12 0.56 0.57 78.35 194
B 12.2 7.32 0.89 0.72 78.87 20.5




19

43- 44 , 38
B (b 14.2
19.

L a b
31.8 64.32 -0.08 10.92
38.6 65.32 0.01 8.83
No.l 44.0 69.29 -0.86 8.21
No.2 43.1 68.47 -0.58 7.46
No.3 434 68.00 -0.61 7.46
No.l 43.2 68.67 -0.79 7.62
No.2 40.0 68.06 -0.76 8.99
No.3 33.6 63.95 -0.12 11.04
A 38.4 67.40 -0.76 9.63
B 31.3 68.07 -0.14 14.20




1)
10 12
50% 50%
2).
3
)
1.
2.
3.
4.
5,
100%
50%

50%



20 10 12
. B
100%
. (B
100% , 50%
12
5.2
20. 10 12
A B D
10 4. 6a 4. 8a . ba 3. 7a
12 3. 8a 6. 2b . 3b 4. Oa
10 5. 0a 2. 8a . 2a 4, 2a
12 5. 2a 3. 3a . ba 3. %9
* 9
* 11

95%




21 10 12
, C D 50% 10 12
5.0
, 10 12
12
100%
50%
21. 10 12
B C D
10 - 3.9 3. 8a
12 - 3. 8a 4 . 5b
5. 0a - -
2.7 - -
* 9

11
95%




1
100% 10
50% 50%

2) C)
3)

) ( 100%

12

120kg/h

pellets
cracking

10.

pellets




100% 10 , 12
50% recipe ,
10
12 , 12
1 22 23
50% , 24
22.
60 kg 30 kg
- 30 kg
11 kg 20 kg
9 kg -
33 kg 29 kg
22.
75 kg 32.5kg
- 32.5kg
5 kg 7.5kg
- 7.5kg
16 kg 16 kg




23.

240kg/h

120kg/h

60 mesh pass 50%

60 mesh pass 60%

0.5 kg/cm3 0.6 - 0.65 kg/cm3
1 33 ,5 28 ,35
2 38 ,5 31 ,50
60 51 - 52
1 74,3 74, 2 40
pellets , 30 1
pellets 24 24
2 110 , 7.5-8.0 110 , 7.5-8.0
100% 11
3 4 10




24

60mesh 47.7%
50:50 67.83% . 100%
10 50.70%, 12 58.30%
24,
100% 50%
100% - +

10 12 50%
47 .4 %(50% D) 50.70% | 58.83% 67.83
97.73% 85 -91% 97.65
68 mm 69.13 70.07 69.01
66 mm 64.44 65.53 68.95
7 mm 6.96 6.93 8.19
2.5%kg/cm3 3.55 3.13 2.43
95.83 87.7 88.65 11.07




24

90%

100%
100%
50:50
50:50 97%
100%
25.
_ _ 100% | 1) 100% | 1) 5% + _
a ) 50%
Bulk density|  5.11 3.24 5.43
2.16 kg/cn3 3.41 2.04




50:50

110.7 10 87.7
50:50
2.43kg/cme 10 3.55
50:50
100%
25
Bulk density 50:50 511 543
100% 3.24

100%

100% 3.41 kg/cm:



1
10 12
2)

3)

(

10- 15

18

12%

15




100%

(
2-3 )
1
10%
)
(D). (Kaji) : 6.5, pH 3.1
1
209 100 ml 30
3 10ml N/10
(2). «C )
3%
(3).
() (Kaji)
S N S 3 S S 5 -

120 20 20 ()



(5

()

(4).
()1

()2

()3
11%

(30 ) --- 60 (1 )

(10- 15

(1

(30 )--- 2 .- 3
5 )-- 5 -- (5 )
- 45 (34 )
(
) (30 )
)___
- 20 - 30
)
K oji 20%
5
10 12
23%
1
46%

12% 5
20 ( )
(30 ) ---
(
2
(30 - 40
, Koji



(5).

_ | 10 12
7.18. | 1 Koji 130 Kg 130 Kg |10
202 L 202 L
7. 23. |2 10 150 Kg
12 150 Kg
276 L 276 L
20 Kg 20 Kg
7. 25. |10 200 Kg 200 Kg
368 Kg 368 Kg
7.26 |10 100 Kg 100 Kg
72 Kg 72 Kg
242 L 242 L
7. 27.




(6).

| 10 12 |
) 1621 L 1614 L
155.1 Kg | 130.45 Kg 40Kg
ALC % 12.2 % 13% | 14.2 - 14.5%
4.7 5.8
pH 3.99 4.03
Brix 16.2 14.6
ALC % 4.5 % 4.8 % 610%
1 T
10
38% 12

32%

12%




(1)

% %
NO 1. 10 30 40.4
NO 2. 12 29.5 39.2
NO 3. 29.7 35.8
NO 4. 30 32.8
(2) ( 565. 9)

250 ml ( 115 g +  135ml)-

2 810 ml. 450 g. 17 g (3%)



3).

/ NO1.] NO 2.] NO 3. NO 4.
/22 17:35| 29.5 | 30.6 26.8 28
18:00
19:00
19:30| 28.7 | 29.3 26.8 27.5
19:30
19:40
20:00 | 28.5 | 28.8 26.8 27.5
21:00 1.8CM
21:30 | 28.1 | 28.3 27.1 27.6
7/23 09:20 | 27.9 | 27.5 27.5 28.8 23.
12:00 | 28.1 | 27.7 27.7 29.1
15:00 | 28.7 | 28.4 28.5 29.9 24. |
. 7/24 09:00 | 28.9 | 28.9 28.8 29.1 28 |
10m 28 |
I m -
15:00 | 29.4 | 29.5 29.6 29.7 25.
17m
I m -
17:30 | 29.6 | 29.7 29.8 29.9 23.
17m 10m 13mm
7/25 09:30 | 27.4 | 27.4 27.7 27.5 27




No.1, No.2, No.3

* No.4 30
, 2 4 18mm
- ( )
(5).
No.1 No.2 No.3 No.4
ALC% 11 % 11.7 % 12.4 % 15.3 %
7.0 7.1 7.2 8.0
pH 2.73 2.85 2.91 2.96
Brix 7.6 7.6 7.8 9.8
1503.8 1496 1467 1424
(mD)
@ 123 186 247 84
6% 447% 452% 446% 604%
* No.l
* No.2 No.1
* No.3 35.8%
* No.4 1 32.8%




600% - 640% , No.1, No.2,
No.3

( 565g) , 10 ,12
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O
O 100%
50% L , B
b ’
3.
No.1 No.1 A B No.1
100% 50% 100% 100% 50%
L
( ) 747 | 741 | 757 | 743 | 724 | 687 | 73.0 | 699 | 71.2 | 67.7
a
-04 |-12  -04 | -13 |-16 | -16 | -12 | -14 | -15 | -16
( )
b
( ) 4.3 4.5 52 4.9 6.7 4.3 9.9 8.0 6.8 4.0

O 100% 5009



(2000+ 500 g) 2
B
4,
B
No.1 No.1 No.1
100% 100%
100% 50% 50%
Springiness 0.90 0.87 0.91 0.85 0.86
Gumminess 2,877 1,512 1,442 1,191 1,425
Cohesiveness 0.58 0.61 0.72 0.72 0.68
Adehesiveness - 828 - 1,487 - 788 - 442 - 859
Hardness 5,009 2,511 1,956. 1,657 2,030
Chewiness 2,611 1,317 1,313 1,019 1,242




O
A B
No.1 No.1 No.1
100% 100%
100% 50% 50%
(%) 6.93 6.90 6.72 10.12 9.66
(%) | 1.36 x 10-3 1.85 x 10-3 2.09 x 10-1 1.49 x 10-1 1.42 x 10-1‘
O
A 100%
50%
O B
O 50%



No.1 B No.1 No.1
50% 100% 100% 100% 50%
6.17AB 6.54A 4.78B 5.50AB 4.88B
5.13B 4..88B 6.83A 4.04B 4.88B
6.26A 6.67A 6.00A 4.04B 4.04B
6.17A 6.00A 5.87AB 7.17A 3.39C
6.04A 6.25A 5.44A 3.46B 4.04B
6.04A 6.25A 5.44A 3.46B 4.03B
1 1= , 1=
, 9 (p=0.05):24

50%

15



O A )
7.
No.1l No.1l A B
100% 100% 50% 50% 50% 100% | 100%
(%) 97.7 87.5 92.6 91.5 94.4 99.1 99.1
(mm) 68.0 70.1 69.0 61.3 72.6 76.4 72.3
(mm) 66.0 65.5 68.9 39.8 67.4 70.0 65.3
(mm) 7.00 6.93 8.19 7.30 7.61 7.62 6.82
2.59 3.13 243 2.30 2.45 1.95 2.39
(kg/cm?)
95.8 88.6 147.8 102.4 107.5 91.5
110.7
O
B
8.
No.1 A B No.1l
1 50% 100% 100% 50% 50%
6.60A 4.48B 7.04A 4.64A 4.20B




5.36A 5.13A 5.80A 5.20A 5.60A
5.08AB 6.00A 456B 5.68A 5.72A
4.80B 4.64B 5.56AB 5.92A 5.84A
5.64A 6.08A 5.08A 5.68A 5.50B
5.44A 6.28A 5.08A 5.60A 6.08A
1 1= = , 1=
.9 (p=0.05):24

100%



No.1 No.1 No.1 A B
100% 50% 100% 100% 100%
(%) 405 40.9 40.0 40.3 41.1
() 3.0 2.25 2.75 3.0 3.0
(9) 339 29.4 30.0 278 27.8
(9) 30.0 27.0 27.02 25.0 25.0
(ODEEM) 2.10 1.54 2.13 2.08 2.23
100%
7 B 7
A
10.
No.1 A B No.1 No.1
1 50% 100% 100% 100% 50%
6.08B 5.96A 5.67A 6.50A 4.00B
4.58B 4.63B 6.17A 4.50B 4.54B
4.79A 5.48A 4.67A 5.48A 4.96A
4.17C 4.65C 4.21C 7.61A 6.09B




4.30C 5.44EC 455C 7.22A 6.04B
5.25A 5.17A 4.88A 4.79A 4.92A

1 , 9= , 1=
.9 (p=0.05):24

11.



A B
No.1No.1
100% 50% 100% 100%
100% 100% 100%
32.8 40.4 37.2 438 32.4 40.8 39.0
(%)
Alc(%) 15.3 11.0 10.6 10.1 12.2 15.2 14.5
8.0 7.0 3.8 - 3.7 - -
pH 2.96 2.73 3.59 - - -
3.42
Brix 7.6 9.8 54 - 53 - -
(9) 84 186 160 197 159 137 134
O
12.
No.1 No.1
100% 100% 100%

5.78A ( 4.48B)
6.04A ( 4.55B)
5.52A ( 4.56B )
5.74A ( 4.52B)
5.37A ( 4.07AF)
5.07A ( 5.96A )
5.07A ( 4.00B)
5.74A ( 6.00A )

5.66A ( 3.52C)
555A ( 4.52B)
4.69A ( 4.07B)
4.86A ( 4.17B)
4.86A ( 3.34B)
445A ( 5.24B)
4.72A ( 4.07B)
5.07A ( 5.39A)

5.54A ( 5.89A )
5.54A ( 6.02A )
5.23A ( 5.45A )
5.00A ( 5.71A)
5.23A ( 4.43A)
4.60A ( 4.88B)
5.46A ( 5.50A )
5.11A ( 4.57B)




5.78A 4.86B 5.61A

* (1= , 9= )
* % (]_: , o=
O 1.55mm
0.4mm 3% ,
46.4% 0.4mm
0.5%
5%
< >
( %)
1.1
15
< > ( ; %)



2-3
1.85mm 1.0 0.8 79.0 19.2
1.75mm 1.2 0.7 80.7 18.0
1.65mm 1.6 1.7 62.1 34.6
1.55mm 2.8 2.7 46.4 48.1
1.44mm 5.2 52 22.2 67.4
1.34mm 8.7 8.4 8.3 74.6
1Kg
0.6mm

: 0.6mm 1.4mm

2-3 : 1.4mm

100%

5%

50%



100%



100%

8%



100%

8%



, 123 26,171
26 5,800
42 14,590
19 2,348
«( )
( ) 427 17,691
«C )
21 3,237
4 4 658 69,839
* 90% 10%
* %
100% =50:50 =33:67
L 7477+ 1.20 | 74.08+ 0.87 | 75.76+ 1.08 | 74.32+ 1.04 | 70.86+ 1.78 | 70.39+ 0.97
a -0.45+ 058 | -1.16+ 0.07 | -0.43+ 0.44| -1.27+ 0.12 | -0.62+ 0.19| - 1.54+ 0.10
b 438+ 036 | 452+ 044 | 524+ 032 | 4.97+ 046 | 6.04+ 041 | 5.78+ 0.41
100% = =33:67
50:50
Springiness 0.90+ 0.04 0.87+ 0.002 0.91+ 0.03
Gumminess 2877.63+ 481.58 1512.11+ 535.83 1877.01+ 522.98
Cohesiveness 0.58+ 0.01 0.61+ 0.03 0.65+ 0.04
Adehesiveness - 828.44+ 140.72 - 1487.44+ 990.26 | - 1804.47+ 872.90
Hardness 5009.43+ 879.76 2511.97+ 988.93 2927.10+ 839.05
Chewiness 2611.27+ 503.81 1317.09+ 463.74 1691.37+ 439.18




100% =33:67
=50:50
(%) 6.93 6.90 7.48
(%)| 1.36 x 10-3 1.85 x 10-3 161 x 10-3
, 90% 10%
10%
20%

10%




20%

70%




95

2.
( FM-700W ,Food Mixer, ) 1.4mm
(PR-7, Aiho )
200g 50 14%
( 14% )
3.
( %)

11
15




113 ,



3.
1.
( ) (
( 8 8 ) 2 2 1
2) ( )
( )
« ( ( 7 11 1
837 () )y 71 : ) 28
)
2.
) 9
2)
3)

4)



5)
6)

7)

8)

9)

40
17

(

10

10)

3

1
)

1.
2)

2)
3)



5)

3

4)

10

2



837



431 (

)

47

31

47



( ( 40 4 9 40
1371 () ) 2 )
( 22 35 ) 29 1 2
( )
39 3 31 30 1618 () ) 7(4)
( ) ( 6
6 3

150m



10.

1,2

61

189



11.

12.

7

10

10,3

10

)

(

(

)

40 3 6

(

5

)

10

40

1460 (



13.

14.

15.

16.

11

40 3 8

11 1

40

1565

)



17.

1)

2)

10

3)

4)

10 ,

30

11

10 ,

10

)
)

30



18.

19.

10

14 )

20

39

21

3

24

39

1354 (

),

10

12

19



22

1)
2)

3)

4)

5)

6)

7)

8)

9)

21

27

22

1
41



10)

2
( )
3.1
5
23
1
, ( 59 28 59
472 | ) ) 2 (
)
31
10 4 1
1.7mm
(%) (%) 1.5mm
(%) (%) (%)
15.0 20 3 1 0.2




- 105
- 2/3
1.7mm - 25

1.5mm - 27
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