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Characteristics of Sanghwabyung(traditional leavened bread)made with Black—wheat Flour
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Abstract

In order to reproduce Sanghwabyung that people in the past made and ate at Yuduil (June 6th by lunar calendar) among our traditional
rice cakes, this study manufactured Sanghwabyung with black wheat flour by adding the wheat bran and Nuruk powder as leavening source,
according to the old cook book “Gyuhapchongseo™ and analyzed the quality characteristics. As a result of total phenol and flavonoid
contents, DPPH radical scavenging activity of black wheat contents showed the gradual increase significantly (p ¢ 0.001). The number of
lactic acid bacteria was 6.72 x 10" CFU/mL just after preparation, and the number of yeast was 5.59 x 10" CFU/mL. The number of lactic
acid bacteria and yeast increased after 24 h to 8.48 x 10" CFU/mL and 5.40 x 10" CFU/mL. Hard-ness was the lowest in WF30%, compared
with the C and the highest in BF100% and WF100%. The more the added portion increased in WF30% and BF30%, the more the hardness
increased significantly (p { 0.001). The cohesiveness was the highest in WF30%, compared with C and BF30%, the lowest. It was shown
significantly different between the C and WF and BF sample groups (p { 0.01). Springiness was the highest in WF10% and WF50%,
compared with that in C and BF100%, which were the lowest, Springiness decreased significantly (p { 0.001) ad-ded portion increased
between WF30% and BF30%. Gumminess was the highest in BF100% and WF100%, whereas that of WF20% was the lowest (p { 0.001).
Chew-iness was the highest in BF100% and WF100% (p ¢ 0.001).
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Table 1, Formulas for Sanghwabyung (unit: @)
Flour Ferrmention source
Sample - Sugar Salt
Wheat Flour Black Wheat Flour Fermentation agent Water
C 100 - 100 - - -

WF10% 100 - 10 90 10 2
WEF20% 100 - 20 80 10 2
WF30% 100 - 30 70 10 2
WF50% 100 - 50 50 10 2
WF100% 100 - 100 - 10 2
BF10% - 100 10 90 10 2
BF20% - 100 20 80 10 2
BF30% - 100 30 70 10 2
BF50% - 100 50 50 10 2
BF100% - 100 100 - 10 2

C : Wheat Flour Sanghwabyung with control

WF10% :Wheat Flour Sanghwabyung leavening sourcel0%
WEF20% :Wheat Flour Sanghwabyung leavening source 20%
WF30% :Wheat Flour Sanghwabyung leavening source 30%
WF50% :Wheat Flour Sanghwabyung leavening source50%
WF100%:Wheat Flour Sanghwabyung leavening source 100%
BF10% :Black Wheat Flour Sanghwabyung leavening source 10%
BF20% :Black Wheat Flour Sanghwabyung leavening source 20%
BF30% :Black Wheat Flour Sanghwabyung leavening source 30%
BF50% Black Wheat Flour Sanghwabyung leavening source\50%
BF100% :Black Wheat Flour Sanghwabyung leavening source 100%

l Preparation of all ingredients as formula ‘

|

l Mixing(straight dough method 6~8 min) ‘

|

l 1st Fermentation(30°C, 3 h) ‘
|

| Dividing (50 9) l
|

l Rounding(5 time) ‘

|

l 2nd Fermentation(30°C, 1 h) ‘

|

l Proofing(in steam 10 min) ‘

|

l Steaming for 30 min ‘
|

I Cooling (20°C) I
|

I Sanghwabyung |

Fig. 1. Procedure for preparation of Sanghwabyung
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Table 2, Measurement conditions for Texture analyzer

Mode Measure force in compression
Option TPA
Sample size 3 m X3 mX 3m
Test speed 1 mm/s
Trigger 5 gf
Probe 20 mm
Sample compressed by 50 %

R A E 22755 A 2287 A48 (2012)

4) SAEH

2 A7 olgEty 54 A E4L SPSS program
version 18,0 o]&3te] EAHEA(ANOVA)S XS &
Duncan's multiple range test= Z+ ANBZFY FoAe p<0.05
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SU7bFe] iRl tig A= Table 39 2tk S
71l ojfe wdAe] FEueleln], S 3463 kal/100
g, &FekEe 74,9000, ZEhMEL 11,3306, ZAES 2.10%,
UEFL 9.06 mg/100 g, nfIU%L 119.31 ng/100 g, L
L 2511 mg/100 g, R+ 8.70%= ERTE

Table 3, Proximate composition of black—wheat flour

Constituents Black—wheat Flour
Moisture(%) 11.40
Crude ash(%) 0.30
Calorie (kal/100g)) 346.30
Carbohydrate(%) 74.90
Crude protein(%) 11.30
Crude fat%) 2.10
Sodium(mg/100 g ) 9.06
Magnesium(mg/100 g ) 11931
Calcium(mg/100 g ) 2511
Dietary fiber(%) 8.70
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Table 4. Total phenol and flavonoid contents and DPPH radical

scavenging and activity of black—wheat flour

DPPH radical
Ethanol extract

(ug/mL) Total phenol Total flavonoid scaver'wging and
activity(%)
200 667+ 002"° 037+ 0.01° 17.28+0.50°
400 1137+ 001" 143+ 002 33.07+0.16°
600 1457+ 0.02° 2.20= 0.03° 415540.62°
800 1867+ 0.07° 2,90+ 003" 53.6120,72°
1000 19.2+ 0.08° 3.83+ 0.00° 65.63+1.16°
Fvalue 321818 1431.40” 204525
YMeant+ $.D

“Means with different superscripts in the same column are significantly
different by Duncan's multiple range test(p<0.05).  p<0.001
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T A7 AIJA E sarerd] ATolA HEH AxE
starter®] pHE 3.89~4.409] Welg} Hagh Adole Ut
At
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Table 5, Changes pH, Brix and alcohol content of wheat bran

fermentation agent during fermentation at 30°C

) ) . Alcohol
Fermentation time(h) pH Brix
content(%)
0 6‘72i0‘351) 7.33%= 0.30 16.71£ 0.99
24 3914028 9.6+ 131 13,28t 0.92

YMean+ S.D

A7) Qe Zaktsel A4S SAe AHE Table 6
I 2o, W #adey Az ATy gidgeE 672 x

=559 X 10 CFU/mLE
Uehfiet, 24412 Fo] ZaktsE 848 x 100 CFU/mLE
Z718}91, ERTSE 540 x 100 CFU/mLE YEeERIY
Ryu CHS} Kim SY(2005)& ZAktae S7l6tal W G259
Ak ol 2 A ot pHO A3t wiEo=
Mei-gnen B 5(2001), Gobbetti M &(1995), Marklinder 1 &
(1996) @ Charalampopoul-os D 5(2002)¢] Hi19} AX|stA
o olglgk A S mAE QRle FFo EAshks
n =] amylaseo] of3f o] BFatE i B3lAAY A
H F2 nAEo] o]&3te 93t Aolt} Sourdough bread?]
i & Fo FdolA FHabmy a®e 93] ZAF ethanol,
CO, 7} A EEE sourdough bread®] Azl Q1o ZAkt3}
ARE g $83F aiolr
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Table 6, Change in viable bacteria count of wheat bran
fermentation agent during fermentation at 30°C
(unit :CFU/mL)

Fermentation time(h) Lactic acid bacteria Yeast
0 6.72 x 107 559 x 107
24 8.48 x 107 5.40 x 107
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4 et AR oz Azt
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Table 7. Color value of Sanghwabyung

Wheat bran
Fermentation L a b
agent content(%)
c’ 4680+ 000" 450+ 071 17.58+ 0,03°
WF10 51,54+ 0.03° 1.88+ 004" 14,00+ 0.02°
WE20 55,22+ 0,03 3,48+ 0.06” 1620+ 0.04™
WF30 56.69+ 0,01 423+ 008 17,06 0.05™
WF50 52,85 0,00 624+ 0,03 1636 0.00%
WF100 51.94+ 020" 6.82+ 012 14,78+ 5.41%
BF10 35.10% 0,02° 6,51+ 0.06° 9,69t 0.03"
BF20 3291+ 003" 591+ 0,02° 9.28+ 0.09"
BF30 35,58+ 0,00° 6.65+ 006" 10,590+ 004"
BF50 3243+ 001" 7.40% 0,09 9.86t 006"
BF100 43.05+ 0,02° 734+ 014 14,45 008"
F-value 69558.17 154631 1142
Vabbreviation: Shown in Table 1
Mean=+ S.D

IMeans with different superscripts in the same column are significantly
different by Duncan's multiple range test(p<0.05).  p¢0.001

2) HAA

SN s AFT FAC digh v (specific
volume)S &A% I ZAF}E Table 87 WHAINS Fig 22
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74 b ol SNl whEk dn] Al Sulol o
H Holafe] oo Ryl ghaditie Aol A8
o} HRAe] AL co} Ml Al WFS0, WF30%S} BF30% H]
o] 718 =A veigth A4dE 5(1999) & HA[He] &
WArE o 7MA WAgEo] Frged wishe] u|x|Ho]
2o dps 71Fo] st wagh wojgkal skt

WF50% WF100% BF10% BF20%

BF30% BF50% BF100%

Fig. 2. Vertical section of Sanghwabyung

Vabbreviation: Shown in Table 1
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Table 8, Specific volume of Sanghwabyung

Sample

C1) WF10% WF20% WF30%

WF50%

WF100% BF10% BF20% BF30% BF50% BF100%

Loaf volume

87.0+ 071 98.0% 0.71 950+ 7.01 101.0+ 2,12 1040+ 1.41 895+ 0.71 945+ 071 945+ 071 965t 141 945+ 071 76.75= 1.06

(mL)
Weight
(g)
Specific volume
(ml/g)

485+ 212 495t 071 495+ 071 485+ 212 490+

180t 006 198t 004 192 011 209+ 0.05 213+

141 495 071 495+ 071 495t 071 495t 071 495+ 071 495t 071

004 181+ 001 191 001 191+ 001 195t 000 1.91% 001 155+ 0.00

Vabbreviation: Shown in Table 1
“Mean+$.D

“Means with different superscripts in the same column are significantly different by Duncan's multiple range test(p<0.05)

Table 9. Instrumental textural characteristics of Sanghwabyung

Sample Hardness Cohesiveness Springiness Chewiness
(gf) (mm) (kgf.mm)
1) 618.96x 16417 062+ 011" 883 025" 3,40+ 072"
WF10% 57078+ 15.29" 0.77+ 001% 9.63+ 0,06 421% 0,09
WF20% 394,21+ 2491° 0.69% 0.09™ 935+ 0.11% 255+ 0.44°
WE30% 383,39+ 10.59" 0.80% 0,04 9,53+ 009" 292+ 023"
WEF50% 439,86+ 13.87° 0.70+ 013" 9,58+ 0,08 295+ 048"
WFL00% 103352+ 6358 062+ 0.11™ 867+ 017" 555+ 078"
BFL10% 862,49+ 27.65° 0.64+ 0,09™ 9,29+ 0,08 513+ 086"
BF20% 72668+ 20.29° 0.72+ 0.04™ 942+ 008" 493+ 020
BF30% 633.93% 2039 0,50+ 0.01° 8.99+ 0.12° 285+ 002"
BF50% 72133+ 6837 0.72% 0,03™ 927+ 006" 482+ 028"
BF100% 1634.24+ 2,57 058+ 0,03 8,15 0,08 7.78+ 051°
F-value 36288 2 4355° 2985
l)zlbbreviationi Shown in Table 1
“Meant S.D
“Means with different superscripts in the same column are significantly different by Duncan's multiple range test(p¢0.05).  p<0.001
27} we) 23, cumb grin S| Aspge] AL ARl RS A¥AIA 1 zeN  HEEA, W ge} 2
E oo B42RAS 434 Artel g8 ANAZ F de  EHoR WeH FE/hRs Al W Yahye
Aoz Bolth Kim MY9} Chun $S(2008)FF Kim MY$} Chun Az & F4 548 B4 SR FoesitE
$5(2009)¢]  AFEIet FARE A dERiSId S3A 2 ZglR >0l g2k DPPH radical & 48 =43 2
(Cohesiveness)2 CHUT} BF30%olA 7HE W & Yellle 7 Zulyle 2% Hyleko] molArE gojHowm Hxl =
BRe BAFITHp( 0.0, T springiness)o] A BFloww  sheke ARE dehdth Wole wade #d 54 A3,
£ AL etk ®e ARE YEidtipooon. E 4 pie AZ AFEG 20 F Ko prElrh B
Tollxe] WrE HE H vlgdl wE Ao =4 & = Al FHTE 2427 & FUVellAL, ¢RE e Alx
A A% A1, 7@*“* Aol oA cHEF WF100%2} 25 HT} 2443 & FUFeRlAL, SRS Az HFH
BF100%¢i[A] 7}%} =7 UrE} AL wisdl H7hd A", & 2A4AZF T ek D} AN @ ART FE lz 1“54

Fol olg FRe, ¥3), Ade] 71T W] WE s} o

Q) ol o3 Ao Azt

ANFEE 672x100 CFU/mLE  JERY o1,
559 x 100 CFU/mLZ JYERTE 247 3o] BAXAgss
8.48 x 10 CFU/mLE Z715}9la, &R T4E 540x 10
CFU/mLE YUERHITt dshd w2 AU7HE 100 gofl |
7% ZaY 100 g2 &35 AE Control2 3FIL(0]3} CE
F7D), FEIEE 100 goll A® 10 g &F 2 g& HUketaL
71 Hads 72 10 g 20 g, 30 g 50 g, 100 g& FHr)sh
WEA| B A Z3FA L8} WF10%, WE20%, WE30%, WF50%,
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WF1I00%E E7)), TUNE ASHE wrAE7y 23 H

7b WHeR &y BFME—E% Azt rhelst  BF10%,
BF20%, BF30%, BF50%, BF100%& 7). SWU7LE Aslde]
AT 1ZEe WFAET)BRA|ET) cEolde). AAe cof vl
Al WEA|ESA A& 50% Hl&o] 7H wo] FE0om, BFA|
FTME 30% HEAA THE “‘01 HZ9om 100%°A
7V AA FEJA vAHe] A, cob vl Al WFs0,
WF309} BF30% Hl-&wo2 7HE =7 Ueidth g2A= A
31X (Hardness)ollA] BF100%olA 7F4 &2 32 Yellda,
S-FA(Cohesiveness) & BF30%olA 74 w#e ks Jell+
S HAFTHp(0.01). ©F&HA(Springiness)  BF100%E
A9Jetil BE BFAETOA cHU =& ARE Jehlgi
(p€0.001), A3 BF3OWE AlQdtal cHYt frofHoz &
7Vehe S YR ATH(p(0.001).
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