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Effect of Ascorbic Acid and Cysteine for Quality
Characteristics of Rice Bread
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Abstract

The favorable effect of ascorbic acid and cysteine on the improvement of rice bread quality was investigated by
creating and comparing 6 experimental rice breads(RB-1 to RB-6). The RB-3 showed a relatively higher loaf volume,
specific loaf volume and bread yield than the other breads. Crust and crumb color of breads were measured using
a Hunter colory meter. The RB 5 and RB 6 showed the higher crust L-value than the other breads. As the proportion
of the rice in the experimental breads increased, both the crust L-value and the crumb L-value showed higher
values. According to the texture profile analysis, the hardness of the RB-1 to RB-3 were lower than those of
the other breads. The springness of the experimental breads increased as the percentage of the rice in the breads
increases. However, less proportions of rice to breads provided significantly lower level of the chewiness. The
cohesiveness did not show any specific pattern by the proportion of rice to breads. The degree of retrogradation
of the breads was accelerated when the breads contained more rice or when the breads had neither ascorbic acid
nor cysteine. Therefore, RB 3, which contained ascorbic acid and cysteine and less rice, showed the highest retardation
in the degree of retrogradation. In addition, the RB 3 showed the highest overall acceptance scores by sensory

evaluation.
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SHH, Aol = A+3}A) 4] potasioum bromide, ascorbic
acid 0] o] &5 ©] BAL thlA(ZFE)o A
3 7k FEEE S 235 W) AYRgE duxsis
ol QITH23). 18] 3L cysteine S E-2} Yol g} thiol(-SH)7]
o Sl3 hepdt B1etA SHO 2 ek disulfide cross
linkageE FJehs FFUS T3 AR 72Ee] BAHS
Z24317] 95t de] o] 8= 1 rh24,25). W& Az
) cysteineS H715tH WHEIA A A FFE ] disulfide
cross-linkageS SHAA)A ¥HEo] ©HA-E okslAlg) o2 x
H=E& fo]3lA &= dough conditioner o]&Ht}
(26,27).

2 AT E BE FARE 3 & Auko) A AAdLS
IAI71 32 AW 37 Sol] ascorbic acid®} cysteine-&
Wislel el FASHE ARG

R
N g

SRS AT ASARN ke AEL ole
sgor], ¥R WYY, 254, 49, i, e
B, O|2E, 2F ARES 79 AR 282
ascobic acide} cyseine® 4 FF7HE§ AFL A&,

& Ao H=x

Aol AzE Table 19] 202 A w9 g o] &
3lof Ztzke] A Aol AFujFaFo] 333 go 2 FUM
HEF Azt F, iHE A3 A5E ukEy)
(S-100, Sinmyung)ol] ¥ 1. A ] E-& HIISPHA ks
o] H&Ze7} A S Y1 oA whEsled 30°ClA
3087t ¥R 7)(F-20, Daeyung, Korea)2t §A| AT B 6t
55 degassingdt ¥, AFHFO 2 o] Agsla SOC
A 6083 234 LEAIZ thE 2E(0-7102, Daeyung,
Korea)ol] ¥ 1L 180TlA] 3023t 79 2w A zstsich

Table 1. Formula for rice breads containing various ingredients
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Loaf volumn U Bread vield &3

2 ¥he] B-](loaf volumn)& F 21X 214 (28,29)¢) o5}
S48 1, YER 1 kgB9) mL4(loaf volumn)$} A &
g9 mLS(specific loaf volumn)2 F 33t T AW &
(Bread yield)2 Rhee 5(28)°l] 9]3lo] th3-3} 2o whjo
SstR o, Aol fAE AL 247 W] g

2330

f

5
weight of bread x dough yield N
weight of dough

Bread yield(%) = 100

Color &3

A 2} A (Minolta CR-300, Japan) & Al-8-3lo] wh 72 A
(crust color)®} * U} 54 (crumb color)i-5-& =4 3}9 o
™, Hunter®] M= 9 %(L, lightness), A T (a, redness), 3F
A =(b, yellowness)Zko 2 EAIBIGITE oju) AL&H F &
el L, a 2 bgte 972, 003 2 1.829)

Texture &3

Azt Aol B4 Wi Z ¢ ov|el(Sun Rheometer
Compac-100, Sun Sci., Japan)& o] &35l =38l A8
© 2em<2em<2em® AYEte] 7 E(hardness), BEA
(springiness), -3-7}4d(cohesiveness), 4 3] A (chewiness) &
o] B4 Falsith 233272 type : two bite mastication
test, adaptor : No. 25, load cell : 1.0 kg, defromation : 50%,

table speed : 60.0 mmymin, chart speed 200.0 mm/min©] %t}

a-Amylase-iodine Hol| 2|5t 3lx X
a-Amylase-iodine *Holl 98+ =3} = Tsuge F(30)9]
We Faank F, $7% 50 mLoll AR 05 g2 Jleln
Homogenizer(AM-7, Nihonseiki, Japan)& o] -8-3}c] 5E &
oF #A 3] 7] 11 G3 glass filter2 o T}3tF ) o] ol 5
mL, 7 3 mL, 0.1 M Q14HhE2-A(pH 6.0, 03% NaCh
2 mL, a-amylase (E.C.3.2.1.1 Type II-A from Bacillus
species, 2100 unit/mg solid, Sigma, USA) &% 2 mL (7.0
mit)E 7ksted 37 C F253o0 A 10837 vheA7] 3,

Ingredients (g)

Rice bread ﬁ(i) Ts’, Glutene l;t(;?g}(: Ascorbic acid ~ Cysteine Sugar Yeast ~ Margarine Smdg]k Salt mg(z)tl?rllt
RB1 170 60 20 35 15 10 20 3 333
RB2 170 60 20 10 (mg) 3 15 10 20 3 333
RB-3 170 60 20 5 (mg) 10 (mg) 35 15 10 20 3 333
RB4 180 50 20 5 (mg) 10 (mg) 35 15 10 20 3 333
RB-5 190 40 20 5 (mg) 10 (mg) 3 15 10 20 3 333
RB-6 200 30 20 5 (mg) 10 (mg) 35 15 10 20 3 333

"RB, rice bread prepared with various ingredients.
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4N NaOH 5 mLZ wFe-S AR A|ATh o] 498 4N HCIZ
FHAIZ F 100 mLE &1t 3-8-H e 2HE 10 mL
& FHdta o7]e] 22.5 8§94 (02% L - 2% KI, w/v) 5
mLE YA ¥ SHTE 718k 100 mLE 783 v
A 2ol 208 HA 3t 625 nmol| M FFEE FHT F

olgf Aol ejstal A4tatgirh

=
2o Aol 2y

Eloll

=

€]

I
BeAAr Ago] e Hd 108S Ude g gt 2z
FEol gl 247} 54 =GR Hrlsith 72 Als
£ 3087 Y 3 94 2712 cmx5 cmx 2cm) 2 331
T, B7hEe Aue] o) Happearance), 2% o] 4
(crumb color), (flavour), Tktaste) T AHtzF ol 7|5 %=
(overall acceptability) 5 67] &0l thaf ul-¢- vEck(15d)
AN wj - USRS A2 H stk deA
o] A3}= SAS (Statistical analysis system) program= ©]-&
Slo] 42 3 Duncan ths) A2WE Axskaich

dnt f o3

A4 Almio| |gaf volumn U bread vield

oA B e A2 Z4zbe] H7}A| 9} ascorbic acid 2
cyseinee] A71E Gelalel Az 2 Aol 2w ol A
489 A= Table 20| Jepith

2 Awko] .5 (loaf volume, mifkg flour)= RB-30] 2,467
o]y, &2]mo) H]-8-A (specific loaf volume, ml/g bread)2
521 2|3 AW &8 1482 71 A Ve AddiF e
2 g Wiz Az Aud vs) 2 A2 2 A
TEE YR 23 Adke Hg 19 vebd At o)
RB-1, RB-2 712]3 RB3¢] @202 A9| u|&:3l Fe &
Jehiln 9ln AtE gee) 271 @ 29 gae) da

o me} Joix) A ARe] ol B epich

o )27 Ao A Thi Aol7k Y Aoz
epet.

2 Amho] XBu) xjo|= Table 19] ZAJoM & 4= 9l%0]
ascorbic acid®} cysteine 712] B oA B9LE w] RB-12
ascorbic acid$} cysteineo] T H7}E 4Wo]1 RB-2&
cysteine?t 713+ 2lwo|m, RB-3-2 ascorbic acid®}
cysteine FA] HVsted Az 2wolr) 18]35 RB4
o] & ascorbic acid$} cysteine?] H7HE2 UG 3HA {A

3tar A715-9) gluteneF S AT A AR 7]
o] & Alwo] XA o] AL} Abol5Fsd ] u} ascorbic acid9t
cysieine 71el Wk Aol A Wasl Aee S 5
ARt

Kang (142 A71Al9) Algo2 Amel 2 A7 Fe
27)°] Gl air cellP1% 597} B v #Ua)
B33t Aol dedittn AFgstde, ¥ A9
ascorbic acid®} cysteine®] 7l cysteine GEHTH=
ascorbic acid9} ¥ aste] n|aFoZ Yriste Flo] 2w
A D 220 Slojx] 23 A2 e o=

igaaz el

Tabel 2. Loaf volume and bread yield of baked rice breads
containing various ingredients

Rice breads” }”mi“fkg"ggl‘;f) Speiﬁfé"abfre‘;g')‘““e Bread yield(%)
RB-1 2378+15.63° 4991023 13848.99°
RB2 2388+10.67" 5.01£034% 13949.45®
RB3 2467+18.78" 521:0.12° 148+721°
RB-4 2345+19.3%° 495+037 12143.45°
RB-5 21341145 45040327 11148.76"
RB-6 1940+20.12° 38240241 11545.34°

YRice breads are same as Table 1.
Malues are means of triplicate  determination. Different letters(a~d) showed
significant(p<0.05) difference by Duncan’s multiple comparison.

'RB-1 RB-2 RB-3 RB-4 RB5 RB-6

Fig. 1. Appearance of baked rice breads with various ingredients.

Crust color & crumb color

A 2ol wh A FLEo] M(crust colon)d ¥ U F-9)
A (crumb color)& MAHAIE o]-&-st] £7 g 23 += Table
39} 2k g A auee] W% Lgke 471 o] Fobdl
T 2 S BT, cumb g0 B L= FYE
AHE Vet & Aol ash bgte hzte] oA
2 Aolz} vehAl kg,

% 2)u RB-13E] RB3¢) 7% Lzko] 42149 2ol
HeplEd ol §3449 Z =) Bl&sle vehd 272
A7}, RB4 o FRE & Likol A4 F7HHs 382
vhebdleh 4ue] AZA Latel Aol e Ae REAY
o Y& ARYFE AuidoR oo 9 W Folvt
23 g F=r7t 28 Lk 9388 F= 2122 A7t
=

fr o r
o r r
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FH o)) Amhel] )3} crust color?t crumb color®] F+&
Kim 5(19)°] ke H)a) Alo] ol5-¢ Avls1e H7la
S 59 A% L3k ZAasta aghd bakd 3718k Huk
o2 AR e A% JeldYE A3, Sosulski
(32)°] wheat bran 3 7}A] Lk SobA] 3L b3k Eollot
2 95, Kim 09 D/ 0240458 A7kt
o ZFE AZY A5 Lato] 343] A2 e, o)A
E4A 89102 Aot Basivh 2 Al
9] crust color®} crumb color®] L& #5AA &5 F
Aol T B7heh 9 sl B 5 e AAAE ol
#5A A9E & & Usith

w Aol watE

2 2ol gamylaseo] J3 =3t % dI= Fig.
20] vrehich. Ame] walEi Table 19] 2402 AZH
A 2whol] tis] EAaMoR AP A2A 5Lt
A7gPaA AAIRE Ao, Az 08Adle 2 Ao =3t
9] ol AA YA &gtk 22y A 1947
7y Ao fia) =3t zpe] 7k VER o A% 39 A
Azl getglon 1 olFe= dFT #E etk £
Aollre] zH & Aol walws A7 0 Ao Bl A7
5459 RB-1-2 357%, RB-2= 410%, RB-3& 272%, RB4
= 382%, RB-5% 385% 18|11 RB-62388% 2 el

Tabel 3. Color values of baked rice breads containing various ingredients

. N Crust color Crumb color
Rice breads L a b L a b
RB-1 35241127 04510.05° 0.33+0.00° 752+1.129 036+0.05° 0.29:0.00"
RB2 35.74191° 046:002" 0.32:001° 75.6£191° 0.3240.02° 0.2940.01°
RB3 35.5£1.58° 0.43£0.02° 0.36:002° 75.541.58° 0.330.00° 029:0.02°
RB4 376117 042+0.02® 0.34+0.02° 763:117 0.36£0.02° 0.2410.02°
RB-5 37.8£172° 041:003° 0.37:001° 771£172° 0.324003° 027+001°
RB-6 3994123 045:0.02" 0.38:0.02° 80.5¢1.2%° 031:002° 0.28£0.02°

"Rice breads are same as Table 1.
PValues are means of triplicate determination. Different letters(a~c) showed significant(p<0.05) difference by Duncan’s multiple comparison.

M Almbo| texture

A 2who] 74 = (hardness), £+ /J(springiness), % ¥l/d
(chewiness) 12} 1 2% A3 (cohesiveness)5-2] Z 3}= Table
49} B} & Awo] AL RB, 2, 30] T} 2 2]whd] B]s)
Ard oz doron, gheld& RB-62] A 77kes
2 %/ vehgten, 4342 RB-69] 2439 7HEsE
A Jelyit) ag)a SR A A 26 FasH
QAP AFE vehlA itk A%l exiures] S
H7taAd w2t @alxlE AEe] Aam(34,35), & AT
of| 4] = ascorbic acid®} cysteine] H7}7} textureo] F-213
QoYE BAA e GAT WrhE B FEe) 240] v}
A%, #8A oz 43840 o= Fx IFS vAE
Aoz BT

Table 4. Textural characteristics of baked rice breads containing
various ingredients

Rice breads”  Hardness  Springiness  Chewiness  Cohesiveness
RB-1 484441887 092:008°  3463+210°  0.68+0.06"
RB-2 483.1+175°  098:005° 3577212  0.65+0.05°
RB3 4866174 095004  35204219°  0.62+0.04°
RB4 4393+10.0° 0911004  3555:215"  067+0.05
RB-5 51481760 130:006°  R2LI#212E  0.60:0.05°
RB-6 5336:167  201:005°  3000:218  0.68+0.05°

Kim 5(19)2 A2y & 2ejdte] A2 Ari7hF A
7} 2] w3lw= A% 19ARS TS vlasted A% 52
AT A7 Z27)el =8t=7} 150~200% H= Uepgtin
sk £ drdoe 471 Adel tha #39] 2
ol o), & 2 RB3oA w3hee] F=rt 7P RA
Ve, 271 go] S/ S witee e St
3= 23} ascorbic acid T cysteineo] T 71 2lwhe]
w3=rt B4 vebds & F AATh

Table 5. Degree of retrogradation(%) of the rice breads containing
various ingredients by a-amylase-iodine method during storage

Storage (days)

Rice breads”
0 3 5
RB-1 103412 235+58° 36.8:6.8°
RB-2 9.4+1 5" 26,5465 38.647.5°
RB3 8.6:174" 18.4+6.4° 23454"
RB4 9.6+10° 256454% 36.7+44°
RB-5 105+1.6" 265456 405486
RB-6 102417 2574757 39.6+4.5°

YRice breads are same as Table 1.
alues are means of triplicate determination. Different letters(a~c) showed
significant(p<0.05) difference by Duncan’s multiple comparison.

YRice breads are same as Table 1.
Values are means of triplicate determination. Different letters(a~e) showed
significant(p<0.05) difference by Duncan’s multiple comparison.
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Table 6. Sensory evaluation of baked rice breads containing various ingredients

Rice breads” Appearance Crust color Flavour Taste Texture acg;tea?gi y
RB-1 383+0.85° 3.19+1.18° 4.19+0.80° 3.29+0.78° 3.714088° 348+0.80°
RB-2 470075 3.11£115° 4.34+0.62° 3304095° 3.8940.85° 3.54+092°
RB-3 475:0.64° 4.15¢1.14° 4,38+0.79" 42010.84" 4.86+094" 451099
RB-4 379+1.03° 3214118 331:0.88" 328:081° 3.84+0.84° 3.50+0.95°
RB-5 391+0.96' 284+1.16° 2.90+0.94° 2.89:0.86° 2774096° 2.10£0.84°
RB-6 2714087 2414117 2.47:0.84° 2774087 2.74+084° 2.08+0.94°

YRice breads are same as Table 1.

MWalues are means of triplicate determination. Different letters(a~c) showed significant(p<0.05) difference by Duncan’s multiple comparison.

u Aol pHSZiAL
2 Aol gk B AL I Table 60 VERATH

g A9 RB-2¢} RB-30] 71 £33, o522 RB-L,
RB4, RB-59} RB-6° 2 ST o] RB-30] vj112]-&
A#E Bo] Agrt 24 Ve Ao ddtEn): 4 4
DR R 3%4 & FE9| LA R RB4, 5, 60] &
FRE AL o] & Alstne AMelTEE felte %’i%
Ao Ure}km H ghel] SlojA & RB-30] T 4o
Hlg] & Ao vERgou, RB4o|$+ ot Ho] "o
AL & F ATk 227 JeIX %= RB30] BHE A+
o vl&] €53 & 71ZEE YEdt ol A7MER
sl getellA AABA FHF3a FoelE =4S 2E
Aol ME w7}t Hgithy HehsE]n, Table 404 texture 573
o] Az} vimsl & o ©@Adat 3ol 2 A3 #=o)
2 Aoz A7 AF F2 AT Atz e
A o] Folgh o] Yeith ol 7EEE w°le
8oz gt o, #u7t 9ol A=t 2 RF
4,5, 69|l 723 Fo] 23]y ARAS Hole Aes
vebdth AA A0 7|3 Ee & 1fo g Rede &
A

|
1
A4S 2 RB3A da=rt 7P 34tk

2 o

Ae FARE T A Aol AW HAL IEAT| At
v 73 Zol ascorbic acid®} cysteine S H7}ate] 2]uke]
FAER L ZARIGTE & Ao RB-3¢] 3¢, Foe
2,467 mL/kg, & 2lwe] v]-84-2 521 mljg 18| 3 A"

S8 148% % e AulFo g ohE w32 A%
mﬂoﬂ vig] 2 A& 2 AW S JEiich 2 A

crustd] W& LS B2 ko] ZolAd4E w8 7he
YERARA AL, crumb 38 HE Lite 54U 2745 Ve

o) 4 4uo] ash bgke Z17he] AmelA) 2 Fjolsk veht
A esich. A Aol AR RBL 2, 39] ThE Ao

Hla] Az oz dgtow, g3gd 2 A7LFE o] &
FE A vehgon, 384 AVtF dFo] 5255
A vl agn SR8 & A 24 T35t
A3 AeS JERIRA] Zokrt BUHF o] FUtEs
2 w3lee il S7R3igE A3 ascorbic acid
cysteineo] F-H7FE Aol w3iwrh wA UERRAR
ascorbic acid¥} cysteineo] A 7}E & 2w RB-30|A =8l%
o A=st 71 @A el e 2R, AR A
NZee ® 1o I Reeld LS 2= RB39
Az=rt 7 =3tk
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