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Abstract

This study was carried out to investigate the effects of red yeast rice addition on the physical characteristics
of sourdough starters (SD1-~4) and the quality characteristics of sourdough bread (CSB, SDB1~3). Moisture
contents of red veast rice, wheat flour, and rye flour were 6.15, 12,53, and 8.56%%; ash contents were 0.15,
0.44, and 1.64%,; protein contents were 7.30, 12.57, and 11.18%; crude lipid contents were 0.97, 1.16, and 2.49%,
respectively. The pH decreased with increasing red yeast rice addition. Reducing sugar and total sugar
increased with increasing red yeast rice addition. Lactic acid bacteria were not detected from  dey for all
samples and was maximum on the 2nd day. The yeast counts of SD1 were not detected from 0—4th day,
but SD2~4 increased until the 3rd day. Peak time, peak value, and width of tail of CSB were higher than
SDB1~3, and they increased with increasing red yeast rice contents of sourdough. The fermentation expansive
power of SDB1~3 was higher than that of CSB. Baking loss and specific volume of SDB1 were higher than
other samples and when baking loss of C5B and SDB1~3 increased, the specific volume increased. L values
decreased with increasing red yeast rice contents of sourdough bread whereas, a and b values increased,
Springiness and brittleness of CSB and gumminess of SCB1 were lower than other samples, Springiness,
brittleness, and gummniness increased with increasing red yeast rice content of sourdough bread. The sensory
evaluation indicated that color, hardness, springiness, sweetness, and sourness increased with increasing red
yeast rice content of sourdough bread. Aircell non-uniformity of SDBl was lower than other samples, whereas
off-flavoer was higher than other samples.

Key words: red yeast rice, sourdough, hread, physical and sensory characteristics

MH OB AAE BT AR el BE A

E=(red yeast rice =& red-koji) & ¥ 0)s] Momscrs
& FFo)E FEIE AFA7 ALz a7 ALE g
Fretal 3led, F2, A2, glxvA o} 548 Folaeld =
72 &, F5, ASAF L 2|, REA 5 HdAE
2A AR Hoh1,2). =2 A4 ethanolel] S8 FH,
el tg A go] =1, pHEH T Hen, 4340 4%
g3 4). F=e] A4FehE monacolin KE #AT4, B9
HA EH L e HG), P ETS) Se s E YEA
oA & E7 gle AR RuEy YoHE). HIZee
Fg o] g3l nFA, A%, FE, 7 W 5o Arlsie
ow, AABEZEAN £AIA] 9 FrHEEAE 481
ATH7-9).

*Correspondjng auther. B mail vvsllee@lhn ac ko
Phone! 82 2 861 (0881, Fax 82 2 568 0260

a2 e FH0 7 e A7 St g Al A
FE FYTel 2l g £HE AYEE, AEY 754,
7124 59 24 L6lE Fyste AFARE LnlsEe
2 IEtY LuAEL 7154 Asst Aot AES A5
3 3ok HelAE 7154 ARES o] &5 A A
T ATt ®e] JAHT glon, HIT FudME A7
L2 AFA e AEEEwe sourdough breads] sk
AF7 A FT 3tk Sowdough breads EfYelr] 2
& o) 43l BEAY Y YA AR gl e £F
2A Zagg o)43te HE AT W 2o LR} o)
EEZ ¢]43 yeast bread b= BE] 55T ohy )2 715
= e TH10). =3 sourdough bread Al &E& H 8 AF
& H7} 5o] 9¥bEQ] veast hread® o) S Eoi B OE



786 S| AE -

T ewll, AEFS v pHE §ite AEe F7HE
7hA &AL BAIE S TH12,13).
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FAR o] vl 100:0, 90010, 80:20, 60402 457
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Table 1. Multiple-stage starter build-up procedure {urdt: g}
Samples” Day? Matmj;ﬂg 3‘%({1(13& (hrs) Seurdough redRig afs’lfurzi"éea] Water Total
0 0 1 1 2
ggé 1 24 1 1 2
SD3 2 24 2 4 4 10
SD4 2 24 10 0 20 50
4 24 50 100 100 250

UsD1, 5D2, SD2 and S04 are added of red veast rice 0, 10, 20 and 40% by weight per rve flour.
“0 day=after mixing flour (ryve flowr, red yeast rice) and water, 1 day=24 hrs after mixing flour and water, 2 day=added 1 day
sourdough, 3 day=added 2 day sourdough, 4 day=added 3 day sourdough.

I5um of rye flor and red yeast rice.
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Table 2. Formula for the manufacture of bread
Sourdough bread

Ingredients

% g

Wheat flour 80 450
Salt 18 G
Butter 2 10
Water 50 250
Sugar 5 %5
Powdered sldm milk 2 10
Sourdough starter 20 100
Yeast 2 10
Total 1728 864
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sourdough®] A|WMEHS delx i

R B3Y 34 229 Hrotd dE vise 2rE
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cm) e 2 ZE 2439tk Lilightness), alredness), blyel-
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Texture 24 Sourdough hread? texture 442 rhe-

ometer(model Compac-1{}, Sun Scientific Co., LTD,
Japan)& ©] &3] F=(hardness),
=8 AH(springiness), A3 d(gumminess) =
(brittleness)S E4859 2, £2HFA-2 Table 33 2o}
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0%HE AR T8I FHAZ F breads] THEEES
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Ao, 7 Ao, 2HE ARl FEYo, T gwE,
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izl

B (L oSO, 7 ST, DKL oketeh, 7 e, 4l
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AEe FxE @+ EFAARE eI Rl 2o, datas]
24 A e e SPSS 12.0 versiono] 23 EAEH(ANOVA)
& HAEe 7 F4 HEady 749498 p<0h FELE
Duncan®] oSS 2 AW (Duncan's multiple range test)

Table 3. Operating conditions of rheometer

Measurement Crendition
Type Two bite compression test

Adaptor Type 10.0 mm
Sarmple size 200 %200 200 mm

Load cell 20 kg
Deformation H0%
Table speed 300.0 mmm,/min
Graph speed 350 mmn/mmin
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Table 4. Proximate composition in red veast rices, wheat

flours and rye flours {undt: %)
Composition Red yeast rice  Wheat floor  Rye flour

Moisture 615 +0.01%% 1253+013°  856+0.05°
Ash (.15 +0.01° 04d+001" 164+005°
Crude lipid 0.97 £0.01° 116+0.08°  245+005°
Crude protein® 73040050  1257+015° 11.18+0.20°
Carbohydrate? — 8542+002° 732040215 7614+020°

UMean+5SD (n=3).

Means with different letters in each row are significantly d&if
ferent at p<0.05 by Duncan’s multiple range test.

*Red yeast rice— Nitrogen corntent x5.95, Wheat flour—Nitro
gen comtent 570, Eye flour—Nitrogen content <583,

9100 (sum of mpishwre, protein, lipid, ash contents).
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Fig. 1. Changes in pH of sourdough starter by incubation
time and added levels.
Samples {SD1~4) are refer to Table 1.
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Fig. 2. Changes in reducing sugar of sourdough starter by
incubation time and added levels.
Samples {SD1~4) are refer to Table 1.
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Fig. 3. Changes in total sugar of sourdough starter by
incubation time and added levels.
Samples {501 ~4) are refer to Tahle 1.

log CFUJg

Incubation time (days)

Fig. 4. The effect of incuhation time and added levels on
lactic acid bacteria growth in sourdough starter.
Samples {SD1~4} are refer to Table 1.
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Fig. b. The effect of incubation time and added levels on
yveast growth in sourdough starter,
Samples {5D1~4) are refer to Tahle 1.
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o] &3 SDBL, B¢ 20% H7tE SD3L ©]&3 SDB2, &
=o] 496 H7HE SD4E ©] &3+ SDB32] mixographE ©]&
gt A3 Fue Table 5ol YePRITH Lee S(25)2
peak time®] 3~58] WhE o] AWAde] SpEohy HUEH
t}. Peak time< CSB 5.23, SDB1 483, SDB2 456, SDB3
450 min® 2 Ueh T2 PaEe] Fr1EFE peak time
& Z4dhe Ao R et =% 35 ER ] SoTEF
£ peak value® 7457~68.74% % ol 5] HAA
8 YeillE 9% &7 3 ] Mg ot
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Table 5. Mixograph characteristics of sourdough
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Samples?  Peak time (min) Pesk wvalue (%) Left of slope (%/min) Right of slope (%6/mind  Width of tail (%)
CSB 5723 7457 268 012 12.69
SDB1 483 7147 763 0.22 11.28
SDR2 456 6353 605 274 10.30
SDB3 450 68.74 £.30 267 7.80

UCSB=Conirol sourdough bread, SDB1=Sourdough bread using 10% added of red veast rice starter, SDB2=Sourdough bread using
0% added of red veast rice starter, SDB3=Sourdough bread using 40% added of red veast rice starter.

SDB2 10.30, SDB3 7.80% % &35 = §4%<) S7Hg
o Wt Ahdte AeE EhgTh

oleldt Fibe FXY A o] E71Ed wel sour-
dough startere] ©ia €8] ZdHo] T3] FArrE ¥
=2 e 3 F wE A7 g o) gelEe] A
T AFde] Erhste vehbe ez AR R wEky
2Z0] A7 sourdough breadE AF Al o] HA o
3 7 glen® R P BEAME St AL
2 Adch
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g FERAY T ALY FTA B L3e A
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o
7l &=ds &

Table 6. Changes of fermentation expansive power of scurdough fundt: ml}
Fermentation Samp]es”
time (1min) CSE SDB1 SDE2 SDB3

15 S21.00+1.16"" 435 0+ 2127 4B39 80 +1.30° B3 20+1.927
30 Y6375+ 1507 A04 00+ 755 Brasn+636f Br380+1.30"
45 “goo+1o0f 4148 67+611° 4B14367+651° Bl3ga7+153°
60 B164.33+2.31° 4188.67+12.067 418933 +551¢ “18267+8.08%
75 B1g433+404 491133 +12 58 421233 +000 A912.33+862°
a0 P02.33+4.62° 4998 33+ 1258 432800 +10.82° 4331.00+10.15°
105 B914.33+404° 4947 00+1852°° 494433 +12.22° 4946 67+ 11.68°
170 B991 50+5 .07 4940 00+ 15 52° 4953 00 +14.47° 4053 67+ 12.06°

URefer 1o Table 5. *Mean+5SD (n=6).
*Myfeans with different letters in each column are significantly different at p<0.05 by Duncan’'s mmltiple range test.
* “Means with different letters in each row are significantly different at p< 005 by Duncan’'s rmultiple range test.

Table 7. Specific volume and baking loss of sourdough breads added with sourdough starter

Samples” Bread weight (g) Bread volume (ml) Specific volume (mL/g) Baking logs (%)
CSB 175 84+ 0,187+ 46770410348 372+018" 161140128
SDB1 124 75+0.43° 49026 +354° 363 +0.07° 16.84 +0.2°
SDBZ 125.21+016° 47895 +11.28% 385007 1652 +0.1¢°
SDR3 19508+ 0.05° 476.87+2.03% 383 +0.04% 1651 £0.0%°

URefer io Table 5. “Mean+SD (n=6).

Means with different lstters in each column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 6. Internal view of the sourdough breads added with
sourdough starter.
Samples {CSB, SDB1~3) are refer to Table 5.
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H % Sourdough breads] M= E £ 3 ZdF= Tahble
gell Wrebdigich Lgklightness value)] A% CSBE £2.07
2 vEelt e, SDBL, SDB2, SDB3E #0.11, 57.40, 46.145
T FFe] HrMEA @2 CSBrF B3] Astd
SDBl1~32ch =4 v e, 328 i3] SrtES
E 4t oHp<0.05). agtiredness value) ¥ A% CSBE
08025 et e, SDBI, SDB2, SDB3-2 14.95, 20.43,
21772 WEPRTE agh 2 F0] AZMHA @2 CSBrt =
©] A7t SDBl~32th BA el e, B8 )
ZE7VEPE ZE71E 9 tHp<0.05). bat(vellowness value)]
A% CSBE 14472 el en, SDB1, SDB2, SDB3-&
1593, 1672, 18412 el th b2 0] A71E A &2
CSB7} £=0] 719 SDB1~3&2ch @i vehgoen, 55

Table 8. Hunter color values of sourdough breads added
with sourdough starter

Color values

1
Sarnples T " 5
CSB 62.07+ 0257 0230+0030  1447+0.35°
SDR1 60.11+0.86° 1485+042° 1589+0.3"
SDR2 5740+ (.25 20.43+008°  1672+042°
SDB3 4514+052¢ 277740857 1841+108°

UReter 1o Table 5.

Mlean+SD (n=6).

Means with different letters in each colummn are significantly
different. at p<0.05 by Duncan’s multiple range test.

& o] E7MEFE F7HE Y tHp<005).

olejst ZAE F=o AMALE QE T T
F7VESFE LgE T, aghd 71890, bakd F71E)
At garEe we AoF ElG o H (p<s), Kimd
Kim(35)8] = 22-& AW Frg A7 3 4
g UEh R

Texture: Sourdough bread?] &4 &4 FTE Table
9el e Sith CSBE] AEE 19889 ¢/om’® AT
™, SDB1, SDB2, SDB3E 20495, 217.82, 214.12 g/em’®
eI A2 S 1Y #2189 Aols glRich CSBY €34
£ MHd% 2 2AEPY e, SDBL, SDB2, SDB3L 7505,
7337, TAF%E ABE 748 #4184¢] Aol it 29
el AS CSBE 84.80%, SDBL, SDBZ, SDBR3& 85.76,
86.31, 88.72% = el 0] ®o] 83 starterE o] &
3t bread¥ $F BHA¢] E7FEHETHR<0.05). FEHH A
©. CSBE 5498 g, SDB1, SDB2Z, SDB3-2 51.91, 5891, 6171
g2 2 el FF0] 2] T H staterE ¢] 43 bread?
TE FAAC) FrEte ALE vERo 2 EAY A
CSBE 47.73 g, SDB1, SDB2, SDB3-& 52.15, 52.46, 56.60
g8 2 e} CSBETH &= Artady FMFEAge] #4 o
Bl i, 59 e SrHEPE RMAAE Sotee
THp<0.05).

5 A Sourdough bread?] s Aatel 3 dx=
Table 10 vrepfi et 7134 BT 94L CSBrF 4962 %
717 =4 velhg e, SDBL 407, SDB2 421, SDB3 4332
= e} CSBel HIs) B3 A7ty 7% g4 5%
AL 4 £ FeH, F5 HriElME SDBLe] 71EY
Tgge] 7t & ALR ehTh A2 CSBrE 1332 %

Table 9. Textural characteristics of sourdough breads added with sourdough starter

L. Sarnples D
‘Textural characteristics CSB SDBL SDEZ SDEB3
Hardness (g/cm®) 198.33 +35.847 204,95 +30.00 21782+ 1562 21412+1074
Cohesiveness (%) 73644272 7506+ 258 73374215 TANT+1.60
Springiness (%) 24.80+4.41% B5T6+051" 86.31+0.81%" 8R72+0.73°
Gumminess (g) 5488 +2 565 5151+347 5391+ 380 §171+2.04°
Brittleness (g) 4773+ 285 5215+ 735 52 46+ 756" 56.60+1.50°

URefer to Table 5. *Mean+SD (n=6).

Means with different letters in each row are signiticantly different at p<0.05 by Duncan’s multiple range test.
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Table 10. The sensory evaluation of scurdough breads added with sourdough starter

L SanrlplesIJ

Sensory characteristics CSB SDB1 SDEZ SDEB3

Adrcell non triformity 496+ 08474 407+100° 471 +1.08° 43340597
Celar 1.33+066 406+177 5.57+1.95" 6.80+0.41°
Hardness 377+18% 406+ 170" 433+1.77" 6.25+0.36°
Springiness 473+08T 479+058* 540+1.12°" 550+076°
Sweetness 17141048 2.72+1.36° 287 +1.1%° 2610707
Sourness 2.42+1721° 371+105 43341239 4544176
Off flavor 533+155° 3.60+1.35° 371+1.27° 367+130°
(rverall preference 5.10+0.70" 5.70+0.80° 552+0.95" 535+0.53%

YRefer to Table 5 “Mean+SD (n=30).

Means with different letters in each row are signiticanily different at p<0.05 by Duncan’s multiple range test.

71 A Vel en, SDBL~34] A% dx 24 Za}
(Table 819} 2] B24 AxE T3 THFo] F71EFE
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e oW, 35 e SrHESE Foiste AeR
Bl thp<0.05). ©842 CSB7l 42322 71 @A ve
3o, SDB1 473, SDB2 540, SDB3 5502 2 e £5
] FrHEPE SR CHp<0.05). 2t 4duke
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i =
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