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ABSTRACT

This study was conducted to compensate the nutritional disparity of rice and enhance nutrition,
convenience and acceptability of rice by developing reconstructed rice. As a result, it could
contribute to the increasement of rice consumption. The results are as follows.

1) The contents of protein and starch, and hardness showed the highest scores in the starch
30% added treatment, and 100 seed weight showed the highest score 3.1 in wheat flour
30% added treatment.

2) The characteristics of the reconstruction showed higher starch contents and longer length
of reconstructed rice as temperature increased.

3) The protein content of buck wheat reconstructed rice increased as the content of
buck wheat increased, and hardness was higher in Buck wheat 70% (2148kg/cm?) treatment
than rice(566kg/cm?).

4) The volumetric expansion rate after rice cooking was 5.14 in buck wheat 50% added
treatment and higher than 2.99 of rice, and organoleptic test was somewhat higher in buck
wheat 60% added treatment as 4.2.

5) The alkali digestibility value of unpolished rice was somewhat higher than rice and as the
contents of the unpolished rice increased, the L value increased and a value was decreased.

6) The characteristics of the unpolished rice after rice cooking showed the volumetric
expansion rate as 4.72~5.13 and the organoleptic test of buck wheat 70% added treatment
showed higher score as 4.7 in smell and 4.7 in palatability.

7) The starch which was treated 6times showed the highest hardness as 50.2kg/cm® among the
low temperature treatments of 2, 4 and 6 times in the making of resistant starches.

8) The hardness of before cooking rice by adding of guar gum and gellan gum was the
highest in guar gum 0.5% and gellan gum 2%, and the hardness of after cooking rice was
the highest in gellan gum 0.5% as 73.8kg/cm®.
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=] QoML H Bri 8 =
B At Be N ol D 11X (kg/Cm2) L 4 b
AR 30% 0.24 5.9 0.2 12.2 50.20 -1.01 2.49
270 E7HE 30 0.30 5.9 0.3 17.2 57.91 -1.24 1.61
AEgAd A& 30 1.07 54 0.3 45.0 54.68 -0.98 2.97
¥ 5 4Eerd me 54 GERD

A g T SR EE SELYES TETTE

90C 60.8 4.02 9.85 58.65

100TC 55.8 4.15 9.81 52.79

110TC 56.4 4.75 9.85 41.97
oA 3 = A4 =

2 AT 3 -

A g QOTAAE pH Brix (he/cm) L ) -
90T 0.38 5.5 0.1 27.9 51.82 -1.03 2.52
100TC 0.24 5.3 0.1 14.5 57.43 -1.16 2.29
110TC 0.16 5.2 0.1 46.6 52.82 -1.13 2.81

6. T gl e 54 (5h51:9%)
A g T R =y LE51YEH TEETE

20cc/min 57.5 4.79 9.70 44 .85
40cc/min 54.9 4.50 9.71 38.30

140 IR 4=

2 oo ) s : ~1-

b -] Q=AML pH Brix (ke/em?) 3 ) -

20cc/min 0.33 5.4 0.2 17.6 53.12 -0.91 2.56

40cc/min 0.20 5.3 0.2 16.1 54.27 -1.19 2.56

@ furel 3 9 wUbR ok gl B AR 30%F Frbtel APRE Az ol
FAvketel 5 HAF Ay % 7, 3% 8% Erh AFAYHE 30%7F A AT 40%E T g, B, 23
oA S4EA deom, SR B te AuEge
20cc/min A 2loll A 22313} grol| A thA A YERRH
oh 4R sl
7. AR wE 54
#] 71 Al W AY A B A7 HAREHQl Vs %
Aa A 30% 3 5 4 5 5 5 5
40% 4 5 3 3 4 3 4
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W], FREFEE BAYTRG A Aotk FuE Tolx ¥ ARy At FALRG F
3 7 0.5%> o H0.5%> Fobd2neo et 48 Azl glo] Al Ae

_ A x A = Ad7he] e =
A ] T (%) (kg:f)/cmz) . N . - -
0.5% 10.7 2628.5 62.02 1.88 21.32 4 4
T4 1 13.0 2060.0 60.70 1.98 22.03 4 4
2 12.2 2564.3 62.52 0.89 20.43 4 4
0.5% 7.6 2227.3 62.49 1.37 21.00 4 4
A7 1 8.3 2275.6 61.65 1.09 21.29 4 4
2 7.4 2981.0 61.03 1.20 21.13 4 4
® 12, AW § 54 (H41:%)
A TE gah CERC 543 (o) 5 k . = 5
0.5% 52.0 6.28 9.86 45.25 51.5 67.77 -1.29  8.71
T-obH 1 56.3 6.28 9.86 45.87 23.3 67.47 -1.38  9.17
2 52.6 6.31 9.86 46.51 40.9 67.51 -1.40  8.66
0.5% 58.5 6.15 9.86 42.02 73.8 68.57 -1.47  9.20
A7 1 57.5 6.17 9.86 41.32 19.1 67.57 -1.49 10.02
2 47.4 6.12 9.86 44 .44 18.1 65.79 -1.21  11.12
A AR 30%  52.6 6.70 9.86 43.67 38.6 66.44 -1.31  7.91

1394 Binkel o] HukAddl&= Wdy dnje] o] FrMES5 dwldel sheko] FUhsksl
o] geko wd 50% A gloA 50.05%, "] 60% el A 51.48% = el AxE wWEd 70%

A8

Aol 2148kg/cm’® 7HF Egkow, AT &njo dgfo] FrleEE e AL Uehdd. Hw
o v Axe AuEE 70%04 7HE msked @l eSS Frlske A&l A msE vt
M= I 60%7HA = 7IEE7E FRou T ool E Wl 5/ 3 vk wiiel] 7]EwTt
asielty. dnls ol F7METS VERR Stk el ol dv| AAe] e grow s
7857t et Ao® HlTh



. SR owa dRsksy SEeAE g 4=
] 2] ( 2
%) (%) (%) HHw w7 (kg/cm?) L a b
50% 10.7  9.02 50.05 3 3 1856  36.79 5.10 9.6
o 2 60 10.5  9.50 21.20 3 3 1731  36.54 4.88 8.1
70 11.6  10.78  39.78 3 3 2148  39.84 468 8.5
50% 12.7  5.82 35.65 4 4 1865 35.80 7.78 7.81
&) 60 123 5.64 51.48 4 4 1721 50.81 5.28 23.42
70 11.8 731 50.06 3 3 1846  52.20 4.38 21.82
S 14.0  6.05 71.22 2 2 565  68.50 -0.8 14
E 14, FHnk 5 54
A= ] Q2 2 Q2 = q B2k | A =
. 5 A S1YE . a5
A @l (%) %O%L% “l@y = PH  Brix (kg/cm?) . b
50%  54.1 5.14 9.85 57 0.1 40.0 54.71  2.37  4.59
M2 60  61.0 5.09 9.86 55 0.1 42.5 59.24  1.60 5.66
70 65.5 4.53 9.85 56 0.1 39.7 58.11  1.94 6.39
50%  54.2 4.72 9.85 56 0.2 20.9 66.75  0.14 10.92
#nl 60  55.3 4.92 9.86 58 0.1 26.7 66.21  0.08 10.51
70 54.8 5.13 9.85 58 0.1 38.1 67.07 -0.06 10.21
o wh] 57.5 2.99 9.85 58 0.1 44.9 7471 -1.83 5.97
3 15, #HEHA
A Z A & 7] & ot
50% 3.4 3.6 3.4 3.6
2 60 3.7 3.7 3.2 4.2
70 3.9 3.4 3.4 3.9
50% 3.9 3.6 3.9 4.1
R 60 3.9 3.7 4.2 4.2
70 4.2 3.9 4.7 4.7




v S 2 Fo] g mE HusA

St T TS Gt YRS Axste] 5SS AN A9 1 167 1 172 2o At
ulof Hls] 2AMH o] ERAYFERT 2~4n] @okon, M= Aubulo] H|F] v ofFL Ak
ot HW T AL Fo] ko] HSFER 7AStE ATS UElUa gon, ME= Fo] dheko]
BegE Liko]l Folxth Au|AAr o= BE A oA AlAslr]e & FEo] gl 2.8~3.84%9
NEEE BT

A g FH o 2AS Adrgs  DEEAE g M=
(%) (%) (% HAE g (kg/cm ) L a b
S RR05+ F5% 112 1.0 18.9 4.0 4.0 1290 53.8  4.81 23.41
S R00+ 310 10.7 1.3 22.5 4.0 4.0 1047 50.3  6.25  24.27
S FE15+F15 107 1.5 22.5 3.7 3.7 2207 52.6  6.00 23.15
ki 111 0.3 29.1 3 3 748 68.5 -0.69 15.61
® 17, #Aw ¥ 54
2 2] e %:;91 A pH Brix A= A =
(%) & EF %) (kg/cm®) L a b
S5 5205+ F5% 52.9 5.8 9.89 6.2 0.1 50.4 64.0 0.60 13.15
SE20+ F10 53.0 5.2 9.86 6.4 0.1 65.9 63.5 0.79 12.32
SEE15+F15 52.5 5.2 9.89 6.6 0.1 68.1 58.5  2.20  17.90
ShI 50.4 3.5 9.83 6.7 003 874 69.4 -1.94 8.33
18, WA
TR B & 7] i ot
SFS25+F 5% 2.5 2.3 2.8 3.0
SR20+ F10 4.3 3.8 3.0 2.8
&4 15+ F15 5.8 5.3 3.8 3.0
th. 71et Alse] Effel we HANEA
Anl 40%, AFYAE 30%% FFE AT YuA REL I, S55 2, ws Tl 49
g Axsta FANEGS AvE A 1 199 % 203 2k FNbde] FRISFES W29+ Fobdd
% 3k

S5+ ATH0.5 A7t 10.9%=2 7+
27} A7k ATt 53.3% %2 7V Edeh
T EFAHY TN 2~9wFE  =Rem BiE dukel 0.13mg/100gR Tt EFHA ol A
0.2mg/100g 2. = tha =%t

HAuk %o AxE gulm] 84.8kg/ecm’e]  HF  ThA @S WIFR29+ Fo}70.5+ AS70.5
51.9kg/cm®, W10+ %5510+ 310 49.3kg/cm’o2 Yebgon, &2438383 FEZFES Uit
H]B‘H ‘:]—-/1: 3L ] 1/]-]5]»}}\1:]—_

=
o>~l

i

_1(_2__
b, )1, ZES drbale] viE)



#E 19 Fwk A 54
mg/100g
210+ 2210+ F10 11.8 103 28.40 37.0 2316  326.1 0.20
110+ 5510+ T 10 125 101 39.34 36.5  247.1 3326 0.22
U8+ & 4526+ T8+ H.2]8 12.3 88 43.54 26.6 2309 3015 0.20
A7}E29+ ol 0.5+ A&70.5  10.9 6.3 53.30 6.2 146.1 155.3 0.12
k) 11.7 59 49.70 4.1 138.2  163.8 0.13
_ PA =

Ao B O e
210+ B2 10+ Z10 23.40 1.49 1.54 1469.1  47.25  6.46  20.30
210+ %5510+ 310 21.19 1.26 1.77 18255 4884 7.12 21.67
U8+ %456+ T8+ 18 21.60 1.36 1.23 1951.9 4944  6.73  22.66
L7429+ ol 0.5+ Ak 0.5 29.09 1.31 1.31 21824  59.98 209 21.32
k] 24.19 0.46 0.52 814.98  68.46 -0.63 15.49
F 20, FHAwk ¥ 54

A PR pH Brix oGl ma = -
210+ 1210+ F10 57.95 7.1 0.1 48.4 61.00 1.13 1251
10+ %4410+ F10 53.07 7.1 0.2 49.3 63.11 146 1545
U8+ 426+ T8+ 1|8 50.03 7.1 0.1 42.6 63.60 0.95 1297
A7HF29+ FHo1710.5+ Aeh0.5 52.49 7.1 0.1 51.9 68.78 -0.89  11.00
9 50.65 7.2 0.1 84.8 71.73 -1.78  6.77

A = ST ER) SEIHEFHR)  FEFFER) L= ANE
210+ X210+ F10 5.86 9.85 45.74 0.24
410+ 510+ 310 5.98 9.90 44.32 0.24
U8+ 446+ T8+ 1|8 6.09 9.90 47.11 0.27
L7HF29+ 7o10.5+ A#0.5 5.83 9.90 42.33 0.26
k] 3.67 9.90 41.85 0.47




4. 8 9

38 AT FHOR o] gt el JFh BREYS wetals] lskel T 4F ARE ol
stol AYBE Austel GP, Wold L AEHL FUAA B v AL Jstud sgleon
A31g gkt gt 2
DAY FR wE vl B AR 3, AR AR 30%A TN A B deksen, wyE
o WA 30%4 T 31502 7HY E%L.

2) exol ME HY BHS Lusl L4 ARFFe] Wobdxm, YP#e| Lol thi AA et
1} O
O .

3) WL 4wl v g Y GFol FA5F wdon], A Auk] 566kg/em’Ret WY

70% A 2148kg/cm’E 1§ =gkS-,
Kel

4) W Aol FHurs &7 WFES ud 50%04 5.142 Uutn] 299Kt} E=gkon w5 AAL

A3 Wd 60%0A B 4.22 T =95
5 @An] Aol &t e =T dukvlo vlE] thA Eqkow, dAv] Fefo] FUETE
L#e 718k agte 74stde
6) dn AR HuE EANE GXWAE 4.72~5.132% YElgon, W AA Ay} n
bz )5

T0%ANA 3 4.7, 9k 478 =& »37}%— ok
7) A AR Az AeA Y 23], 63] WHE X2 JPRES Alxste] FHuk
AEE 6394 50.2kg/cm’Z 7}%% -
8) Tobxl H ATy Ao wE HWbd A== FobxdolA 0.5%, A ol A 2% A
P E=gkoy, Hw 3= ASHL 0.5%904 73.8kg/cm’E 7}%} biecy
AL EA9AE ditn] 358 T 2 5.2~5.8% e oW,
o

‘{o(‘ _1

9) z-sL /ﬂtﬂm-/] =k

10) A5 &3to] e H 548 T 10%5 T3t Aol widgsre] dvtn] ojv] 2u)7beF
Wi, 2AF FHE wdon mek diEg ¥ ZES 694, <1 1.6W, ZF 29, Vit. B
1.6} % ks

1) FAs shego] mE FHubSE S04 Fob 0.5%+ A# 0.5%A 2] 7} 7} 51.9kg/cm2=& 7}
Eotom, 8AWFEY FEFTEe] M EAS

oS FElH ATAYAREE o] &3 AFYR e Hvhy GRS A B £ 2Fo] 9

AoR 7idw, go 2 Q=R & AFAAE AAd] mFFozA FEAH 7S 7S gg
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