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Source: The korean society of Barley & Wheat research(http://www.borimil.org)

Fig. 1. The structure of wheat kernel
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Fig. 2. The propagation path of Wheat
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Table 1.

Comparison of the component analysis of the Black wheat / Whole wheat(Woorimil) and Imported wheat

Whole wheat

Division Black wheat o Imported wheat Note
(Woorimil)
Calorie(kcal) 346.3 372 366 100g per
Carbohydrate(%) 74.9 74.65 71.1
Protein(%) 11.3 13.2 13.8
Fat(%) 2.1 1.5 -
Sodium(mg/100g per) 9.03 20 2
_ Imported wheat
Calcium(mg/100g per) 25.11 24 13 )
about 2 times
) _ Imported wheat
Dietary fiber(%) 8.7 1.4 0.2 )
about 4 times
Magnesium Imported wheat
119.31 80 23

(mg/100g per)

about 5 times

Source: Monthly Bakery May 2011
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Table 2. Origin annual of Sanghwabyung

Literature Title Origin
Koryo Dynasty Song
Ssanghwa
(Koryo Dynasty ) Bread made from flour
Z Ak
periods) -
Domun—Masterpiece Ssanghwa Eating bread made from flour, such as
(1611year) (HE7E) one of the summer as
In addition to flour, nuruk, a manna
Umsikdimibang Sanghwastatute lichen mushroom, altitude, oak mushroom,
(1670year about) (FAfE¥:) pine nut, pepper, etc. made to put with
jiin—tteok
Yoroku Sanghwabyung Put the flour, liquor with jjin—tteok
(1680year about) (RAE#E)
Made with white rice and flour and nuruk
Jubangmun Sanghwa o
. with jjin—tteok
(1600age end) (Fa1E)
Gyuhapchongseo Mix nuruk, wheat bran prridge made with
Sanghwa
(1815year about) jjin—tteok
Kongkooksesiki Flour, beans, red beans, and ground
Sanghwabyung e
(1849year) [ sesame made to put with jjin—tteok
Cray
o Put the flour red bean jam with
Buinpilji Sanghwa
jiin—tteok
(1908year)

_13_



Table 3.

The old document order of Sanghwabyung

Fermentation

Periods Origin Author Base Submaterial Agent Fermentation Period Note
gen
Koryo Koryo Dynast: "Koryo Dynast: Dogyeon:
v . Y v Y - Wheat Red bean - - Y Y A Y . & &
Dynasty Song smuggle records in China
In the mid Domun—Masterpiec
Joseon period e Heogyun Wheat - - - Eating in Seoul in the summer of
1611year (EMAE) eating record
I . Mushroom, soy  sauce,  pepper,
1670 Umsikdimibang Andongjang . . .
N ) Wheat altitude and a mannalichen  Liquor
year about (B HI%kJ7) ssi .
mushroom, cucumber, radish
1680
Yoroku
year X . .
bout (H8) Author Unknown Wheat Liquor, beef, soy sauce, pepper Liquor -
abou
1600 Jubangmun
d (15 30) Hasaengwon Wheat Red bean, bean, vegetabe Liquor When inflated to climb Honey as an additive sub material
age en
In the late i
. Nuruk powder, Filters placed closer to
Joseon period Gyuhapchongseo X - . . .. .
1815 (R Binheogak Lee Wheat - wheat bran the evening before in the Honey as an additive sub material
5 b
: porridge morning(half)
year about
Kongkooksesiki . . .. .
1849year - Hong Suk—mo Wheat Bean, red bean, sesame Liquor - Honey as an additive sub material
CRBA R AL)
Buinpilji N . Placed closer to the hot - .
1908year Lee Sook Wheat Red bean Liquor Honey as an additive sub material

(lit N 00)

room

_14_
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Table 4. Wheat bran Fermentation agent Recipe

Ingredient g Method

Wheat bran 100 1. Porridge Making : Wheat bran 100g with 30C Water Mixed

2. After 3 minutes simmering over medium heat 7 minutes at low boil fire

Nuruk powder 76 )
3. Cover and turn off the heat steam(40~45T)
4. 3 Put ingredients evenly mix Nuruk powder 76 g
5. Sterilized in glass bottles containing the above ingredients the way to wrap
and cover the air
30C Water 400

6. Fermenter to ferment for 24 hours at 30C

7. If there are bubbles, bubbles in the sample using sterilized 20 mesh sieve
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Wheat bran

30C Water

Nuruk powder

24hr Fermentation

Filter

Wheat brain Fermentation agent

Fig. 3. Phases in product flow of Wheat bran Fermentation agent
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Table 5. Formulas for preparation of Sanghwabyung

Fermention
Flour( g)
. source( g)
Ingredients
Black Sugar(g) Salt(g)
Sample Wheat .
Wheat Fermentation agent Water
Flour
Flour
C 100 - 100 - - -
WF10% 100 - 10 90 10 2
WEF20% 100 - 20 80 10 2
WFEF30% 100 - 30 70 10 2
WFE50% 100 - 50 50 10 2
WE100% 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 fermentation agent

WF20% :Wheat Flour Sanghwabyung fermentation agent

WF30% :Wheat Flour Sanghwabyung fermentation agent

WF50% :Wheat Flour Sanghwabyung fermentation agent

WF100%:Wheat Flour Sanghwabyung fermentation
BF10% :Black Wheat Flour Sanghwabyung fermentation
BF20% :Black Wheat Flour Sanghwabyung fermentation
BF30% :Black Wheat Flour Sanghwabyung fermentation
BF50% :Black Wheat Flour Sanghwabyung fermentation

BF100% :Black Wheat Flour Sanghwabyung fermentation

_19_
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Preparation of all ingredients as formula

!
Mixing(straight dough method 6~8 min)
!
1st Fermentation(30C, 3 hr)
!
Dividing (50 g)
!
Rounding(5 time)
!
2nd Fermentation(30C, 1 hr)
!
Put 5 ea. Sanghwabyung into steamer(10 min,
Fermentation)
!
Steaming for 30 min
!
Cooling at room temperature(20C)
!
Sanghwabyung

Fig. 4. Procedure for preparation of Sanghwabyung
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Az pH 5742 Sung JH 5(2008)¢] dg WHS o] &3l AR 5¢g
S FHS & FF S Ao =&9 47 (T25basic, IKA—WERKE

GMBH & Co. KG, Germany)Z 233 ¢ pH meter(SevenEasypH, Met
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s = HEm ITE TFEFES Folin—Denis® (Gutfinger, T. 1981)] u}

2t =Astdt. U 70% ethanol(DAEJUNG, KOREA)ZE 80T A 34
b 28] 92 A 22 200 g, 400 wg, 600 pg, 800 pg, 1000 pge] =
T2 F %ol 1 mL7t HEE BEYr. 7)o 2% Na2COs(SAMCHUN C

hemicals, Korea) 1 mLE 7}8}o] 3837F WX 3 50% Folin—Ciocalteu(S
IGMA—-ALDRICH, U.S.A.) Al¢F 0.2 mLE 7}&lo] A2oA 308 A3
S Spectrophotometer(UV—9100, Human co., Korea)E& ©]-&3}o] 750 nm

NA EF=E =AYt Tanic acidE o] &3t T& AZ2d 283l

S SdtR ol S T HE S3E FF AN I AEE
Aspirator(GAST Manufactring, DOA—P704—AC, U.S.A.)E A}-&35}9
Whatman No.2 oA = ofgh § ojypels 3d T8 57| (EYELA,
Rotary Vacuum Evaporator Model No. N=N Series, CCCA—-1110)2 o]
1/30] & w7bA] sFsko] Abgetlth. Al5E 200 pg, 400 wg, 600 pg,
800 wg, 1000 pg/mLe T=Z 1 mL7} ¥ =5 wWEI 7|9 10 mL9
diethylenglycol(SAMCHUN Chemicals, Korea)< 7}ste] £33 & 1IN
NaOH(SAMCHUN Chemicals, Korea) 1 mLE E%3lo] 37C 58 Aol A
1A1ZF E<oF ¥2-A)171 % spectrophotometer(UV—9100, Human co., Korea)
£ o]&3t] 420 nmolA FHEE SASAT. ruting ol&s EF HHF

of Hgstol F Fepuieol= FFS AFFATH
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(6) DPPH radical &2A &A4e 54

&7 9] DPPH radical 2752 Blois MS(Blois MS 1958)2] WS o] &
ato] S48t 3ol 70% ethanold 713+9] shaking incubator(JISIC
0, M5Y—-C, KOREA)®l A 2413t F&3 & 20%F Y422 (GYROZEN,
1236MG, KOREA)sto] €2 A5 S A= AREsith o] 59
0.4 mM 2,2—depheyl—1—picryl—hydrazyl(ALDRICH CHEMISTY, GERMA
NY) €93 A58 &3 & 3083 &4aste] ethanold blank® 3Fe] s

pectrophotometer(UV—=9100, Human co., Korea)Z ©]83to] 517 nmol A

DPPH radical scavenging activityE F= A& H7F9F v 7o S35

A MEEZ FAISH] eI
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Az pHEAZ A5 5 go FHAS & T/HT 45 g& 4o 25384
71(T25basic, IKA—WERKE GMBH & Co. KG, GERMANY)® 433 &
pH meter(SevenEasypH, Meter—Toledo G, Switzerland)® 33] W& =4

sto] 1 Hdge= el

)
F == Brixd =4 (Pocket Refractometer, ATAGO, Japan)E A}M&3lo] 3
3 WHE ZAsle] O Hygto =2 YER ST

Ane] e FF SAHAL Lee JW 5(2010)0] & W= FHF
50 mL9} A% 50 mLE wdstA 2 EFste] FAH FREATAHEA
A71=AT4 20000 @t 100 mLHl=A-H ] 70 mLE S/ ¥ SF
4 30 mLE H7Iste] FA A (Ethyl alcohol Refractometer, ATAGO,
Japan) & 4FE FFS ST F L @S 2nfe dFE FFo R 33 uk

T S48 O "agow YEhddth
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4) Sty e o #&
Sy Arjgtgdor thE AsHe o #Ee yAd
(VLUU ST500, Samsung, China)& o]&3le] Ao «#S A7}
HA LS sto] A2 nlgo] &8Fi F93tnt. ol s} sidet
o] Ag+= 15 ecm=2 A ST
5) =d4s el Eaststy £4d 54
(1) M= 54
Sy Arjewtgdo g whE Al o] AR E AAA (Color —  met
er, JC601, Japan)E& A}&3le] W %=(L, lightness), A A% (a, redness)
A% (b, yellowness) #< 33] W A%t 2 Aoz eI} o
o] ¥FAMEe L=97.37, a=—0.43, b=+1.98¢1 calibration plateE ¥ +2°
Ea=s
(2) % 3=F =4
Aot o T SH (%) FstH e FAFA sl AR 3 g
#H3ste] 105Col A4  Moisture Determination Balance(FD—610 KETT
Japan) 2 oSS 247 33 HbE SA st O HA o E YER AT
(3) H] A A (Specific volume) =4
Sda AUt ador wE AN S 94 T ukE FA9 FAA
°ox2 A% = By= o HAIH(mL/g)S WEMATH(Hahn Y.S



Sea rledador wE AHEE F/ 3 an X 3 anx 3 am T

o] Texture analyzer(LLOYD INSTRUMENTS, England)E o] &3}

2
e
ully

=439 th. TPA(Texture Profile Analysis)®41S E&) ZF A 859 A
A (hardness), &34 (cohesiveness), B2 Al (springiness) % & ZHA] (gumm

iness), %A (chewiness)S Z+zb 33] HbE =A&te] 1 HHf 3o = e
_]

dtk  o]ul Texture analyzerd =% ZAL Table 63 7},
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Table 6. Measurement conditions for Texture analyzer

Mode Measure force in compression
Option TPA
Sample size 3cem X 3 cm X 3 cm
Test speed 1 mm/s
Trigger 5 gf
Sample lengh 20 mm
Sample compressed by 50 %
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Table 7. Proximate composition of Black—wheat Flour

Compositions Black—wheat Flour

Appearance Powder of light brown

Calorie(leal) 346.3(100 g per)
Carbohydrate(%) 74.9

Crude protein(%)

Crude fat%)

Sodium(mg/100 g )

Magnesium(mg/100 g )

Calcium(mg/100 g )

Dietary fiber(%)

11.3(Factor nitrogen 5.70)

2.1

9.06

119.31

25.11

8.7
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2) pH

2179 pHe PAESY A5 AL H4o] S nA= T3 99 F
SR, Rl wAES pH 6.8~7.2004 HZHe Aol o]Folxt}
(Park HS, Shin HG 1999). =] pH ZA¥+= Table 89 YeRH Az 2
o] 9] pH 6.302% WAE A5 A Ao HA pH Wl x3
T A okt

Table 8. pH of Black—wheat Flour

Mean£S.D

Sample pH

black—wheat flour 6.30£0.02
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A% A9 Mg FESE WY F Huntero] EFAAR Q17He] Al 7o
Z1es T g mizksk A =m0 J A =84 (receptor) el o8 FHA]
= Mg 7FeR g L, a bateZ Yeld 589 Mk Table 99 2
Prs YeEE Lk 77.95 AAEE el aghks 4.17, 3%
£ Y= bt 10.952 A=A Kang CS 5(2008)2 ‘e 4
7hEeF 3 WA EA F AL Hlwo A LS 92.42, 92.642 3 2o
7b (A, agte —1.2002 FEZ WUFEUE E9kow, bk 102602

3 W77 =3k
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Table 9. Hunter's color value of with Black—wheat Flour

Mean=®=S.D
L a b
Sample
(Lightness) (Redness) (Yellowness)
Black—wheat flour 77.95%£0.17 4.17+0.04 10.95+0.27
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H=ZstgsE 3 S eol= 3
A sgES AEA EAstE 23 AR sty E ggkst 2y
wAES 7HAM A Well 270 o]4e] phenolic hydroxyl(OH)71& 7HA
7] Wzl @i gl vler A BAE 2%S ot AA & 2 A
st mateh e veks A A e Aoz Ao A (Lee SW
S 2005). Z¥H wo]=+ phytochemical & AT AEA = a2tsthA|, 3+
28, 38 9 AYdLA 7Ies AL o] HAZAsA] Agow
A7 A E A dtH(Choi SY & 2001).
S FE29 w28 F dleEsidE 3 SgExoE s SAS 4
= Table 107 Fig. 50 YetWltt, & dAsddtedt Setiwol= &%
o] A¥= Fx7F wobdFE FoHow A FUbeke BEFS UYEHAG
59 FEE9 vx9d F A= FES 200 gg/mLel 6.67 mg/100 g o= U
B}t o™ 1000 wg/mLolA+ 19.2 mg/100g o= <F 2.9v] S715k3laL, =2
HLol=+ 200 pg/mLe] 0.11 mg/100g o2 YEFES™, 1000 pg/mLolA
© 3.83 mg/100go = °oF 10.4v) S7k3 Aom yedr. SHAAM= F
HE=stgEo] ZetEeols TFHYg o B2 o2 veln
2 owjobe] A& GRS 4-9-(Choi BS 2008) ¥ #jole] o =
=3 U wjol=2F¥H #2$ &7 3= (unsaponifiable matter) 2] | &= ok aF
= 2.02% % 0.45%°103 St o= 2 6.89% R 6.90%= H i
ol M= F HlsEY EdtE o= o] U Fof who A3E e
t}.  Gastric pH Conditions d el thst A&ddx 742U (Triticum aestivu
m L.)9 &4t3} &4 T F dl=3 F%FE5S(Chandrika M. LiyanaPathira
na and Fereidoon Shahidi 2005)°] Gastric pH Conditions¥} H] A2 =7
7t Alge] B, 7b, A, 7] "o A Gastric pH Conditionsol 4]
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Table 10.

Total phenol and flavonoid contents of Black—wheat Flour(mg/100 g )

Mean=®S.D
Black—wheat Flour
Total phenol Total flavonoid
Concentration(ug/ml)
200 6.67%£0.02a 0.37£0.01a
400 11.37%£0.01b 1.43+0.02b
600 14.57%£0.02c¢ 2.20£0.03c¢
800 18.67£0.07d 2.90%+0.03d
1000 19.24+0.08e 3.83£0.00e
F—value 3218.1 8% 1431.40%=*x*

1) @ P> e d e means in a column preceded by different superscripts are significantly

different(p<0.05) by Duncan's multiple range test. #*p<0.05 **p<0.01 ***p<0.001
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*Each letters indicate significantly difference (p<0.001, mean*S.D, n=3)
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5) DPPH =&dZ &A &4

activity S o] &3t 4 Fole SHoR &4 gz HAAE FoJste] 2
Fo A Abste] &g g zds Alojsts AEe Ak o Z2 A
FA 9] DPPHE= A4 T4l9] iz ikst &4 S jbaAo] g3t

oW AIZE ol @Aks S wlalstal avbe] ] glolw FA o] The gt
W] A o] "olx= TS 7EAA vk (Son CW 5 2008, You BR
5 2011).

LR FEI 5o AAF T (DPPH)UHE o &3 i3y =4
A= Tabel 113 Fig. 6o YeRHth. F9e DPPH &tz &A1 A=
STt FolAFE fFoHow HA Frtete S UERUTH(D<0.001).
39 &80 F5:W DPPH #u]z A7E 200 pg/mLol] 17.28% % e
3L, 1000 pg/mLolAE 65.63%% <F 3.88) F7Fak .

Chandrika 5(2005)¢ &xd AAUy AL (Triticum aestivum L.) ¢
DPPH &ttt &27A 7F¢E&s] ZAdolA Gastric pH Conditions (¥ &2 4t
HE T=IHS 100 ppmH 2 :FAE) ¥ A2l 27 A] 1.84£0.01 ~ 63.
1

N

%_
= 6
+1.1 pumol/ g ¥} 1.940.03°14 40.1£0.06 wml/ g, Gastric pH Conditions %
A Al 7.840.1 ~ 168.6%+1.0 uml/g I} 12.3+0.03 ~ 126.4+2 uml/ g 2] &

d& YERAT
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Table 11. DPPH radical scavenging activity of Black—wheat Flour (%)
Mean=®=S.D

Black—wheat Flour
DPPH radical scavenging activity

Concentration (xg/ml)
200 17.2840.50°
400 33.0740.16"
600 41.55%0.62°
800 53.6140.72¢
1000 65.63+£1.16°
F—value 2045.25%x

1) * > ¢ 4 ¢ means in a column preceded by different superscripts are significantly

different(p<0.05) by Duncan's multiple range test. *p<0.05 #*p<0.01 #***p<0.001
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A¥= Table 129} 2vh. 27]g HaYde pHE Alx A5 6.72¢004 244
7 3 3912 e Collar 5(1994)e] A+ A3} sourdough starter?]
% pHE: 3.50~4.309 W9l Bug Aze} AX3lar, Lee YT 5
(2003)e] A7+ A HAAM w7 startere] oM FHEFH Az
starter®] pH% 3.89~4.409] W9eta Bud Adelw o2 s,

W71 wEYe] BYEE Ax AT 7.33Brix(%)lA 2424 F 9.6

Brix(%)Z YeEAT Kim MY $(2009)¢] A7 23 A¥X % e dg oo

P 31.6 Brix(%)E vehlo] & Ao AAdel of 3.3u8 %9 Aol
g ROt ole HExEel EAge Erdd o gFgor AlmH I,

6.71%NA 2473 ¥
T Fad AIREHE FHe

S Tol ASste AR 4% 3 gstE v &9 zol2 <l

=09 olgts FEFe Apo]E Holal, FH9| amylase FHE O R
=2

o] 8- A7 7A|
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Table 12. Changes pH, Brix and Alcohol content of Wheat bran

Fermentation agent at o time and 24 time(30°C)

Mean£S.D
Fermentation Alcohol
pH Brix(%)
time (hr) content(%)
0 6.72+0.35 7.33%+0.30 16.71£0.99
24 3.91£0.28 9.6+1.31 13.28+0.92
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2) AAi L guAd S

S Hade] Ha AF F vAEY AL AH WsEs #Eetr] 9

BArtaol a8 #4E 543 2% Table 133 o
G99 Ax FAF Had F£E 6.72x107 CFU/mLE ekl

om X F4E 559x107 CFU/mLE YEtHth.  24A17F 3o ZHAbise
= 8.48x10" CFU/mLE Z7}8tQlal, &% % 5.40x10° CFU/mLE
Ef At Ryu CH 5(2005)2 ZAd5E &
ol A2 Ak o3k pHel A3t WS Meignen B 5(2001),
Gobbetti M 5(1995), Marklinder I 5(1996) ¥ Charalampopoulos D &

Vst W gRSol 7hHAd

(2002)9] Hareh ARt o] #F Aol JFS A= 2A2 v 5
of EAlet= vA=2l amylasecl ola] Lol F3hEar B3l BA

d 3= vAEo] o] &l o3 Aoty Sourdough bread®] Tt & 5o
ERo A AAabdd gRo 93] Z A ethanol, CO.7F A 22 sourdoug
h bread® A|Zxeo] o] FAFY FEE w9 F23 8otk Ottogalli
G 5(1996)% sourdough startero] Qo] A3 X o] H]Eo] °F 100:1
g uw] °o+A 3 sourdough breadE e 4= Yt ¥ =d], B AFAA=

24X 7 Fo] AAFE FRo| HE] ok 1.57:19

ko
)

)
o
o
i
Auj
pav)
i)
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Table 13. Change in viable bacteria count of

agent during 24 time at 37C

Wheat bran Fermentation

(CFU/mL)
Fermentation
Lactic acid bacteria Yeast
time (hr)
0 6.72x10" 5.59x10"
24 8.48%x10" 5.40x10"
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1) pH
SE WrledadoR vhE Aol Nk 447 Rl wE pH
W3k Table 149} Fig. 72 Ytk A3t 24 whso] 043ke] pHx

Col 4.430]%x WUr|& HaYd #H7F v&dd & WFAISET 10%, 20%,
30%, 50%, 100%7} Z+Z+ 5.31, 4.95, 4.96, 4.67, 4.49°]3L BFA &
10%, 20%, 30%, 50%, 100%7} 27+ 5.91, 5.58, 5.53, 5.22, 4.82% WF
AR Rt BFAIRTOA O & 43S Yehliddeh. 4A%F 59 pH ®
shi= CollA 3.86°193 WFA&ET T BFAIET EFAA ZF 10%00A]
20%, 30%, 50%, 100%= <7tgtel wet pHIS FoH o= st
(p<0.001). A3}¥ Hb=o] wtgo] 23k lactic acid®} succinic acid 59
fFr1ah AP o2 pHYY A3HE = Be® AW il pH7F 5018 Al fAkt o
olo] WAE WAl gAHBE AHFAFo] FolxlttE HIE SFUTH Park
YS, Chung SS 1996, Chung JY 52004).
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Table 14. Changes in pH of Straight dough during 4 hours fermentation at 30C

Mean+S.D
Wheat bran Fermentation agent content(%)
Fermentatio
n time(hr)
c? WF10% WF20% WF30% WF50% WF100% BF10% BF20% BF30% BF50% BF100% F value
4.43% 5.31% 4.95+ 4.96% 4.67% 4.49% 5.91% 5.58% 5.53% 5.22+% 4.82% 2826.90
0
0.01* 0.02% 0.02" 0.03™ 0.01 0.02" 0.01™ 0.02" 0.01" 0.00" 0.01" ok
4.27% 4.90% 4.61% 4.73% 4.52% 4.35% 5.53% 5.16% 5.27+ 4.95+ 4.65% 2078.56
1
0.03%¢ 0.01% 0.01™ 0.02™ 0.01% 0.02% 0.01%¢ 0.01" 0.02" 0.01" 0.01" o
) 3.93% 477+ 4.56% 4.25% 4.13% 3.95% 5.52% 5.13% 4.76% 4.53% 4.25% 150.11
0.01% 0.11% 0.01" 0.01¢ 0.02Bc 0.20% 0.01% 0.01% 0.02" 0.01% 0.01% work
, 3.93% 471+ 4.29+ 3.86% 3.82+% 3.68+ 5.31% 4.93% 4.31% 411+ 3.99+ 230.64
0.01 0.01% 0.03" 0.01% 0.01" 0.19% 0.01" 0.01" 0.02" 0.00" 0.01" ok
, 3.86% 4.15% 3.92+ 3.85% 3.76% 3.66% 4.88% 4.43% 4.16% 4.03+ 3.96% 0397
. kkk
0.04% 0.01" 0.012 0.01% 0.0145 0.20" 0.01% 0.01™ 0.01% 0.01" 0.012
13412.
208.26% 390.55 1396.31 2843.16 4156.44 5827.05 7140.14 3963.48 8440.81
F value 18.26%%x* 33
sk

Dabbreviation: Shown in Table 5

2 A B CDEF RGO LK aang in a row followed by different superscripts are significantly different(p<0.05) by Duncan's multiple range test. #*p<0.05 #*p<0.01 ##*p<0.001

B boed ¢ peans in a column preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.

#p<0.05 ##p<0.01 ##xp<0.001
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Dabbreviation: Shown in Table 5

Fig. 7.

Changes in pH of Straight dough during 4 hours fermentation at 30C
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“ET‘
AgS wRkse] Hag s HXAA Fu(olds T 2004). SHEI WIE
A2 Table 159 Fig. 89 e
Aol wgt WEAZE 10%, 20%)A+=
&Aooz Zrbslt oAl xpol= gt WF30% 9 BF20%, BF30%,

2 ol

BF50%, BF100% = WaA S dg 3A 7R = F7hstgd o wha 44

ol M= adtes Ao YERt. WF50%9F BF10%olA = Ha 44

WAl o Aol A &K o072 F71eH tH(p<0.001). o] A A7}F
gl Aol stfdF U SHo ghfE HARE fE Holidfe dgo=w
Bt}

Lee JY 5(2003)& W75
A d7ERe] Gl g Sheko]l =S4 pHe AStErE 451 A o a R ¥
=]

Ao Al FFS AA v
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Table 15. Changes of volume and fermentation expansive power of Straight dough

Mean=S.D
Wheat bran Fermentation agent content(%)
Fermen
tation time
(hr) c? WF10% WF20% WEF30% WEF50% WEF100% BF10% BF20% BF30% BF50% BF100% F—value
0 100+0.00" 100£0.00 100£0.00 100£0.00 100+0.00°  100£0.00*  100+0.00°  100+£0.00 100£0.00 100£0.00  100£0.00
210+
230% 120+ 120+ 180+ 200+ 120+ 130+ 210+ 190+ 130+
1 Cb A A B BCb 2828 Ab A BC B A 1592***
42.43 0.00° 0.00° 0.00 0.00 b 0.00° 0.00° 0.00 0.00 0.00°
270+ 260+ 250+
130+ 165+ 280+ 130+ 170+ 230+ 240+ 250+
2 42.43 N N 0.00 ce 42.43 b N b Be Be 19.28#xx
b 0.00 0.00 - 0.00 5Ch 0.00 0.00 0.00 0.00 0.00
260+
290+ 170+ 240+ 280+ 285+ 165+ 220+ 260+ 280+ 220+
3 o R et 42.43 R 1611 %%
28.28 0.00 0.00BC 0.00D 7.07°° oo 7.07%¢ 0.00B 0.00CD 0.00D 0.00B
. 255+ 220+ 245+ 255+ 290+ 270+ 195+ 210x 240+ 260+ 220% 19.47
7.07% 0.00BC 0.00D 0.00DE 0.00™ 28.28" 7.07% 0.00AB 0.00CD 0.00DE 0.00BC
F—value 12.76%x 1346 9.37% 143.25
EETY ETTY
Dabbreviation: Shown in Table 5
P A B CoDEF peans in a row followed by different superscripts are significantly different(p<0.05) by Duncan's multiple range test. #p<0.05 *#p<0.01

#kp<0.001

3) a b, c d

means in a column preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.

#*p<0.05 #**p<0.01 #**p<0.001
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Dabbreviation: Shown in Table 5

Fig. 8. Changes of volume and fermentation expansive power of Straight

dough
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Dabbreviation: Shown in Table 5

Fig. 9.

Gassing power of Straight dough made from by Meissle fermenter
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o WE10% WEF20% WE30% WE50% WEF100%

BF10% BF20% BF30% BF50% BF100%

Dabbreviation: Shown in Table 5

Fig. 10. Surface photograph of Sanghwabyung
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1) A%
Sd3 drjegdtgow wE Ay MEE Table 169 2. HEE
ety = Lgke WF10%Xth WF30% 9 #ko] 56.69% 7} E=tal, RE

WFA 872 BFAETH G0z o 17102 JeYTh Kim MY %
(2008)¢] ZAFpAE AXE HA dgoo A= gste] A =3k
sourdough &% Z3tuloll A &=

2
5% wAlwre] 34.89% 7HE Hokd ARe dX st BEFS dEhAAH

AN e 2 Yelle agke BF50%, 100%2] kol Z+zh 7.40, 7.34% 713
=9k, WF100%9] gkol 6.82% 7Hg ol wrael M7 "l&o] Z7ledR=
fFrelqdeo =z Friete Z23E YEdSlTE Choi BS(2008) ¥ Sung JH &
(2008) % wad H7bgFe] WoldF5 agtel F7hstthe Adel AA3H3

_l

FGAEZE YER & bitS C & WFAI ST 30%, 50%, 20%, 100% w2
Z}z} 17.58, 17.06, 16.36, 16.20, 14.78% H7} v &o] 7142 {93
ow Frtste A¥E YJEUdd. BFAIRET 100% H]&o] 14.45% 7H%
=A e AT

_57_



Table 16. Hunter color L, a, b value of Sanghwabyung

MeanxS.D
Wheat bran
) L a b
Fermentation )
gent tent (%) (Lightness) (Redness) (Yellowness)
agent con 0
cV 46.89+0.00" 4.50+0.71¢ 17.58+0.03¢
WF10% 51.5440.03¢8 1.88+0.04% 14.00+0.02°
WEF20% 55.2240.03 3.48+0.06" 16.2040.04"
WF30% 56.69+0.01% 4.2340.08° 17.06+0.05™
WF50% 52.85+0.00 6.24+0.03" 16.36+0.00™
WF100% 51.9440.20" 6.8240.12' 14.78+5.41"
BF10% 35.1040.02° 6.51+0.06° 9.69+0.03°
BF20% 32.9140.03" 5.91+0.02¢ 9.28+0.09°
BF30% 35.5840.00¢ 6.65+0.06" 10.59+0.04%
BF50% 32.4340.01° 7.40£0.09! 9.86+0.06°
BF100% 43.0540.02° 7.3440.14! 14.45+0.08b
F—value 69558.17#*x* 1546.31**x* 11.42%%x

Dabbreviation: Shown in Table 5
2 aboe doe foe b L aans in a column preceded by different superscripts are significantly different(p<0.05)

by Duncan's multiple range test. *p<0.05 **p<0.01 #*xp<0.001
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Sy Arjedador v s Al %S Table 173 2
=3
Col $REFS 41.88%= 7M4 Woka, WFRAE73 BFA &S EFo A
B M7 o] WFEFE FRIF oA FolHom FIhsltt
CE 41.88, WF100%+: 39.08, BF100% = 37.94% foldow A vl

ool Eade] HUF vEe] S s WA RG] fHar A7 A

o= A7ZtEH(Lee YT 2003).
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Table 17. Moisture contents of Sanghwabyung prepared with the
different ration of Wheat brain fermentation agent

Mean£S.D

Wheat bran Fermentation agent .
Moisture contents(%)

content(%)

o 41.88+0.79"
WF10% 50.2841.09"
WF20% 49.38+1.19¢
WF30% 48.70%1.30¢
WF50% 45.7840.33¢
WF1005 39.08+1.38"
BF10% 50.23+0.58¢
BF20% 49.55+0.17¢
BF30% 46.0840.93°
BF50% 45.4941.14°
BF100% 37.94+0.71°
F—value 65.36%:*x

Dabbreviation: Shown in Table 5
2 e boed means in a column preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test. #*p<0.05 #**p<0.01 ***p<0.001
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3) B A A (Specific volume)

e AetH el 48 UEtdl= 2 X (Hahn Y-S.
1990)2 AH3} FA ek v=Z 8 A4 (specific volume)S A3 A3}
£ Table 18] YEbWllar, @ o] AR Fig. 113 Zt.

A A (volume)& C 87 mLe B]X A] WF50% H]&o] 104 mL® 7}4 =
of FEAoH Ce A Aol g Algsd Bl dAGA AJaL, BFAIET
A= 30% Hl&olA 96.5 mLE 7pg Wol HEEOT 100%9ME 76.7

rm

Sy drjedgdow v

5 mLE 7F%F At Im JS 5(2010)& Zn 7172 H7pgk 2 21wo
4 EAoA IR EZn) MRS 10~30% A A AT & 2w

&
2

4]
Fye A= Fn 7] H7prE dRb AvpERto s Axd A Fu
A

W) gashs ol 2 FUl AR Az $E0l FrHEOl mek dvl dHel
svjo] FiE Holdfel dFor Ruvt gadvks Aunst YA

H A 2 C 1.80 mL/g¥ Bl A] WFA| Bl A= 50%, 30% Hl&o] zt
7+ 2.13, 2.09 mL/g &% 7}4 %93l BFA R A% 30%]4 1.95 mL/
g o2 7p =k, 10%, 20%, 50% vlEolAE ZF 1.91 mL/g o2 e}
Wk AT 5(1999) & HIA Aol & WAFF ¥ A HFE R =
o] ZHstar wwgk wWolTtal

ded watel MAH] 4L WwAsE 7

sheieh.
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Table 18. Specific volume of Sanghwabyung

MeanxS.D
Wheat bran Fermentation agent content(%)
cV WE10% WF20% WE30% WE50% WE100% BF10% BF20% BF30% BF50% BF100%
Loaf
volume 87.0x£0.71 98.0+0.71 95.0£7.01 101.0x2.12 104.0£1.41 89.5+0.71 94.5%0.71 94.5%£0.71 96.51+1.41 94.510.71 76.75+1.06
(mL)
Weight
(2) 48.5+2.12 49.5+0.71 49.5%+0.71 48.5+2.12 49.0£1.41 49.5+0.71 49.5+0.71 49.5+0.71 49.5%+0.71 49.5+0.71 49.5%+0.71
g
Specific
volume 1.80£0.06 1.98+0.04 1.92+0.11 2.09£0.05 2.13%£0.04 1.81+0.01 1.91+0.01 1.91+0.01 1.95+0.00 1.91+0.01 1.55+0.00
(mL/g)*

a: volume/weight(mL/g)

Dabbreviation: Shown in Table 5
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o WEF10% WEF20% WE30% WE50% WE100%

BF10% BF20% BF30% BF50% BF100%

Dabbreviation: Shown in Table 5

Fig. 11. Vertical section of Sanghwabyung
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(il
o
e
ol

Ayl Arjgdgdor wE Aol A ZATT
199} 2t}
A4 (Hardness)S C 618.96X.t} WF30% 383.39%2 74 A vEhy:

|\

A A3+= Table

o

3, BF100%<F WF100%°lA Zkzb 1634.24, 1033.522 7} A e
. WF30%$ BF30%E 71502 W7|e Hage A7 vgo] F71eds
= FYA R gdasiA e A4S HERAT(p<0.001).

Lee YT(2003)2 ¥7l=& FH7F we A T e drd &= A=

Qolow we] LRI B crumb air celld WEALE So] gow, W

71& F7F e §-99 crumb graino] WolA|7] Wil %7 AE7F E&
Aoz Huslgth, tAlH o2 WFAST R BFAIET S M7 v &l A
BE7F w2 AESE YERA, S Aol dfAa7F e ¥, crumb grain
S Ao FHE AsAIE A FAFFUL fF3kA "ot o)
MAAD 4 98 Ao HAY., Kim MY 5(2008a)¥ Kim MY &
(2009)°] AR} FAEE A FES eI

F14d (Cohesiveness) C 0.62H.t} WE30%°l4 0.80= 7} A
Bl BF30%E 0.500 2 7F4 vt e oh(p<0.01).

Eb A (Springiness) S C 8.83K.tt WF10%$ WF50%°14  2+7+9.63,
9.58% 7} =4 YElwal, BF100%+ CHUY 8.15%2 7Hd YA vl
WEF30%<9F BF30%<tel #7F vl&o] F7hgel webs ghelgdo] feojxo=
ol A= Aol & YER I TH(p<0.001).

AZAA (Gumminess)2 C 0.38, BF100%¢+ WF100%°l4 z+z 0.95,
0.642 7F& =A debgta, WF20%old 0272 714 @A vergo
(p<0.001).

olo
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Table 19.

Textural characteristics of Sanghwabyung

Mean=£S.D
Wheat bran Fermentation agent content(%)
Samples
C WF10% WF20% WF30% WF50% WF100%
Hardness BC B A A A F
o 618.96+16.41 570.78+15.29"°  304.21424.91°  383.39410.59"  439.86+13.87"  1033.52+63.58
g
Cohesiveness 0.6240.112BP 0.77+0.01°" 0.69+0.095¢P 0.80+0.04° 0.7040.135P 0.62+0.11%¢
Spri ‘ ‘ - ‘
pr(mgn)ess 8.83+0.25% 9.6340.06" 9.35+0.11" 9.53+0.09"F 9.58+0.08" 8.6740.17"
mm
Gummi .
ur?flfr;ess 0.38+0.07% 0.4440.01 0.2740.05" 0.3140.02"" 0.3140.05"" 0.6440.08"
g
Chewiness \B BC A A N D
et 3.4040.72" 4.2140.09 2.55+0.44" 2.9240.23 9.95+0.48' 5.5540.78
gf.mm

Dabbreviation: Shown in Table 5

2) A, B, C, D, E, F, G

*p<0.05, **p<0.01, #**p<0.001

means in a row followed by different superscripts are significantly different(p<0.05) by duncan's multiple range test.
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Continued

Mean=£S.D
Wheat bran Fermentation agent content(%)
Samples F—value
BF10% BF20% BF30% BF50% BF100%
Hardness E D c D G -
(af) 862.49+27.65 726.68420.29 633.93+20.39 721.33+68.37 1634.24+2.57 362.88
g
Cohesiveness 0.6440.09"8¢ 0.72+0.045P 0.50+0.01* 0.7240.03%P 0.58+0.03"P 3.92%
Springness . .
p; & 9.2940.08" 9.42+0.08""F 8.99+0.12°¢ 9.2740.06" 8.154+0.08" 43.55"
mm
Gumminess y
(cef) 0.55%0.09" 0.5240.02"¢ 0.3240.01*F 0.52+0.03"¢ 0.95+0.05° 45,817
g
Chewiness D D A D E .
(et mm) 5.13%0.86 4.93+0.20 2.85%0.02 4.82+0.28 7.7840.51 29.85
gi.mm

Dabbreviation: Shown in Table 5

Z) A, B, C, D E, F G

#*p<0.05, **p<0.01, ***p<0.001
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al, WF30%<} BF50%l X Z+2ZF 4.53, 4472 WEQ 4% ooz H7lE
QAT A5 Zre] folH <l zpoli= YERA] ¢k9kth. Park SH(2000)9]
248 HElsd g5 dYd myteye] Jle 54 T o delA 79
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A7 (Texture)> YA £, &7, 74 o2 welE o =747
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3.93, 3.67% HEO® WrIEYa, C3 WF100%, BF100%S 27+ 1.60,
2.53, 2.602.% w5 WA PriEo] H7} v]Eo] FUIEFF FoA Ao
2 UERTHD<0.001). 3ol Anke W@ Azte] od F7FE pH7F 7

JH 5(2007)9] A5 Aol A

F(Odor)e < EolviAdA HAE e 3P Edo] = Fe] 37
o
ZFzF 1.93, 2.87, 2.872 w9 A HIEQa, WEFAET 10%, 20%,

<l 4ol o g AFUHAY. WA Fd 54 FE F Avd & 9
ofx ME frAbgh FEo 2 HIF vl go] FUMEFE FoA] Ao]lE E
WA THp<0.001).

AukA el 428X (Overall—acceptability) = WFAI & 30%, 10%, 20%<}t
BFA B 30%°lA 24zt 5.00, 4.87, 4.67, 4472 HEQ 4Ho|Foz 7
7}E A, C3 WF100%, BF100%ol A zHzt 1.60, 2.87, 2.930.% wjg- b
A @7k, el A= FoAQl ztolE YERlAl ek Wb Azk Al
o, &, AW gl A Col Hla "7lE Eaed HIF HvjEo] v

Gl ¥ 2 Aor HFrhE I

A dAdle] AR & FoE UgHY F o 5 F4 79T
T AS Aem AzEd. =3 muldA A FF NFE SEY AR
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Table 20. Evaluation of the sensory qualities of Sanghwabyung

Mean*=S.D
Wheat bran Fermentation agent content(%)
Samples
C WF10% WF20% WF30% WFE50% WF100%
Appearance
(1) 3.47+£1.85 4.00+1.56 4.13%+1.13 4.53%+1.19 4.20%£1.15 4.07£1.28
Texture A c c c c AB
(27 3.07£1.10° 4.93%+1.33 5.13%£1.13 5.20%1.01 4.73£0.88 3.33£0.98°
Az
Sourness A D cD D D B
(150 1.60+1.12° 4.60+1.24 4.07%1.49 4.53+0.92 3.67+1.05 2.53+1.13
A
Odor A F EF DEF BC B
() 1.93+£1.03° 5.20+1.21 5.07£1.53 4.73+1.33 3.33+1.18 2.87+0.92
-
o
Overall—acceptability A b o b e B
1.60£0.99° 4.87+1.30 4.67+1.29 5.00%£1.13 3.73%+0.96 2.93%+0.70

AWH NS5

RE

Dabbreviation: Shown in Table 5

2) A, B, C. D E F

#*p<0.05, **p<0.01, ***p<0.001
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Continued

Mean=S.D
Wheat bran Fermentation agent content(%)
Samples F-value
BF10% BF20% BF30% BF50% BF100%
Appearance
(s]%) 347+1.46 347+1.51 4.13+£1.77 4.47+1.87 413+1.88 0.93
Texture B A c aC A
(274 347+1.73 3.07£1.58 447+1.55 4.27+1.22 3.20+£1.37 6.74***
;v’(—l A=
Sourness
G 3.93+1.10° 3.40+1.12%¢ 4.00+1.41° 3.33+1.29%¢ 2.60+0.91° 9.19%**
A
Odor CD CDE CDE BC B
(3 4.00+£1.56 420+1.15 4.20+1.15 3.53+1.25 2.87+0.99 10.33%**
K
Overall—acceptability s 8 . ac 8
3.40+1.50 3.27+1.53 447+141 3.80+1.42 2.87+1.36 9.95%**
(AH Q53 5)
dabbreviation: Shown in Table 5
2AB DB F eans in a row followed by different superscripts are significantly different(p<0.05) by duncan's multiple range test.

*p<0.05, **p<0.01, #**p<0.001
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Odor Sourness

Appearance
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Fig 12. Score of the sensory qualities evaluation of Sanghwabyung
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2. 4/1¢ BRAY FASY A%, pHE Az AFNT 244 F F9H

o7 7FAE o] sourdough starter®} wpZ7FA 2 pH 3.5~4.309] WA}
= H

BN
N

s, dme e A
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2t g ERE b Az A% Aaddgs
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©
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-
il

Yol 24A)7F To] HAAF 4= 8.48%10° CFU/mLZ 271891, aui
= 5.40%10" CFU/mLZ ey},
3

L3RI U HadoR wheE AsH dbk=e FF 54 A, AdULE
100 goll 27]1€ wadd 100 ¢& =33 7S Control® slar(e]st C& %

71), A™W7FE 100 goll Hadez A% 10 ¢} 27 2 ¢g& #H7bstal ¥7]
S Hads 210 g 20 g, 30 g, 50 g, 100 g& #H7}3 WEA RIS AZ
a9 aL(ol8k WF10%, WF20%, WF30%, WF50%, WF100%= 3%71),
0% WEARETY $93 H7 ez dlo] BFAIRTS AxeATH(o]
3t BF10%, BF20%, BF30%, BF50%, BF100% % 3%71). pHe 7% 4%t
e mE sy wEA59 Co pHeE 443, 47| Zad #H7 v&
5 Aol al, WFAIET R T BFAIETA o =
2 Aoz YElRTE 4412 $9] pH WstE C7)F 3.86, H71E Had F
7} Bl go]l Frbgke] met feojFom At (p<0.001). wWHSe] sy
e WF50%%F B F10%ol A= 794l Aol 2 HeEbsth(p<0.001).
S e EEgstd Fd 54 A, Aie ¥EE YEe Lake

WFA B >BFA| B >CaolQa, WF30%9] zto]l 7V =91, BFAI&ET

W

o] A% 100%>30%>10%>20%>50%w22 22l 2po]2 VEFHTHD
<0.001). AAMEE YelE aghS BFAISET>WERAIRT>C0)9al, BF
ANegdo 3% 50%>100%>30%>10%>20%xC 2 A7} =9t 3
MEE UEHE bgke C>WFRART>BFAIZTE0Ia, BFARS ¢ 1
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00%>30%>50%>10%>20%C.2 FMw=7} ok}
ad H7F jEo] dEaE 5
= Aoz JEFHTHp<0.001).

A A (volume)S C&F vl Al WEA &A= 50% Hl&o] 7} wo] K-
Eom, Co Aol dAHA AN, BFARTAAE 30% HlENA 7t
d wol FEJon 100%4 7HE ATk vlAH e A5, C&F vl A
WF50, WF30% ¢} BF 30%H]&0] 7}4 %4 UErgt),

=4 549 Z3, AiA(Hardness)S CHTY}F WF30%2] ©ekst A w7}
7 e e YERNSAL, BF100% 9 WF100%1 A4 7H8 = A e,
WF30%%t BF30%E 7|co 2 7} Hl&o] S71E84s FY4ox ds)
A= Aoz YeERYtHp<0.001). +HA (Cohesiveness)> CHT}F WF3
0%1A 7V =A Jerwa, BF30%E 74 94 v, Co WFAR
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3 A (Chewiness)> BF100%3¥ WF100%°lA 7} =4 YeEbStHp<0.00
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Abstract

Characterisitcs of Sanghwabyung(traditional bread)made with

Black—Wheat

Lee Soon Young
Department of Food & Nutrition
The Graduate School

Sungshin Women's University

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 fermentation source,
according to the old cook book "Gyuhapchongseo® and analyzed the
quality characteristics.

For this, first, we evaluated the physcal and chemical quality
characteristics of black wheat (general ingredients, pH, color, total
phenol contents, total flavonoid contents, DPPH radical removal
activation). Second, we evaluated the quality characteristics of wheat
bran fermentation (pH, sugar contents, alcohol contents, lactic acid
bacterium and the number of yeast). Third, we evaluated the quality
characteristics of dough of Sanghwabyung made of black wheat flour and

wheat bran fermentation(pH, fermentation expansive power) and carried



out the chemicophysical quality characteristics (chromaticity, water
contents measurement, non—volumetric measurement, property
measurement) and sensual quality characteristics (appearance, texture,
sourness, odor, whole preference).

The summary of the above experiment result is as follows:

1. As a result of physical and chemical analysis of black wheat, general
ingredients showed the low result in calory and the dietary fiber
showed 8.7% for black wheat and 0.2% for imported wheat which was
found that black wheat is higher 4 times than imported wheat. pH was
6.30 which was not related to the range of condition (pH 6.8 ~ 7.2)
that is the optimal condition for the growth of microorganism. For the
chromaticity, L value was lower than while wheat flour and a value and
b value were higher than white wheat flour. Total phenol compound and
flavonoid contents increased gradually significantly, the more the
concentration increases, and total phenol compound showed higher than
flavonoid contents. The more the concentration of DPPH radical removal
activation increase, the activation showed the gradual increase
significantly.

2. As a result of quality characteristics of wheat bran fermentation, pH
was reduced significantly after 24 hours rather than just after
manufacturing and the range was pH 3.5 ~ 4.30 same as sourdough
starter. The sugar content increased after 24 hours rather than just
after manufacturing and the alcohol content was reduced after 24 hours
rather than just after manufacturing. The number of lactic acid

bacterium and yeast showed 6.72x10" CFU/mL just after manufacturing



and the number of yeast with 5.59x10" CFU/mL. The number of lactic
acid bacterium after 24 hours increased with 8.48x10" CFU/mL and the
number of yeast showed 5.40x107 CFU/mL

3. As a result of quality characteristics of Sanghwabyung dough made of
black wheat flour and wheat bran fermentation, we manufactured WF
sample group by controlling the mixed one with white wheat flour 100g
and wheat bran fermentation 100g (hereinafter referred to as "C") and
adding sugar 10g and salt 2g as fermentation to white wheat flour 100g
and adding the wheat bran fermentation each 10g, 20g, 30g, 50g, 100g
(hereinafter referred to as WF10%, WE20%, WE30%, WE50%,
WF100%), and manufactured BF sample group by using the same adding
method as black wheat WF sample group C(hereinafter referred to as
BF10%, BF20%, BF30%, BF50%, BF100%). For pH, the pH of C just
after Sanghwabyung dough after 4 hours fermentation was 4.43 and
showed the reduction according to the increase of addition portion of
wheat bran fermentation and had a high tendency in BF sample group
than WF sample group. For the pH change after 4 hours, C was 3.86
and pH was reduced significantly as the addition portion of wheat bran
fermentation increases (p<0.001). The fermentation expansive power of
dough showed the significant difference in WF50% and BF10%
(p<0.001).

4. As a result of chemicophysical quality characteristics of black wheat
Sanghwabyung, for the chromaticity, L value which displays the
brightness, showed WF sample group>BF sample group>C in order and

the value of WF30% was the highest. For BF sample group, the



significant difference was shown n the order of
100%>30%>10%>20%>50% (p<0.001). The a value which displays
the red chromaticity was shown in the order of BF sample group >WF
sample group > C. For BF sample group, the red chromaticity was
shown high in the order of 50%>100%>30%>10%>20%. The b value
which displays the yellow chromaticity was shown high in the order of
C>WF sample group >BF sample group. For BF sample group, the
vellow  chromaticity = was shown  high in  the order  of
100%>30%>50%>10%>20%.

The water contents was found to increase significantly, the lower the
addition portion of fermentation is. (p<0.001).

For the volume, compared with C, the 50% in WF sample group
expanded the most and the volume of C was remarkably small, while in
BF sample, the 30% portion expanded the most and the 100% the
smallest. For non—volume, compared with C, it was found that WEF50%,
WF30% and BF 30% were the highest.

As a result of property characteristics, the hardness was shown the
lowest in WF30%, compared with C and the highest in BF100% and
WF100%. Based on WEF30% and BF30%, the more the addition portion
increases, the more the hardness increases significantly (p<0.001). The
cohesiveness was the highest in WF30%, compared with C and BF30%,
the lowest. It was shown significantly between C and WF sample group
and BF sample group (p<0.01). The springiness was shown the
highest in WF10% and WEF50%, compared with C and BF100%, the

lowest. As the addition portion increases between WF30% and BF30%,



the springiness showed the significant reduction (p<0.001). The
gumminess was shown the highest in BF100% and WF100% that the
black wheat was added much while WF20%, the lowest (p<0.001).
The  chewiness was shown the highest in BF100% and WF100%
(p<0.001).

5. As a result of sensual quality characteristics, the sourness was
evaluated the highest in WF10%, WF30%, WF20% and BF30%, BF10%,
BF50% while the lowest in C and WF100%, BF100% which showed the
significant difference (p<0.001). The odor was evaluated the lowest in
C and WF100% and BF100% while the highest in WF10%, WF20%,
WF30% and BF30%, BF20% (p<0.001). The overall—acceptability was
evaluated the highest in WF30%, WF10%, WF20% and BF30% while
the lowest in C and WF100% and BF100% and was shown in the order
of addition portion of WF30%>WF10%>WF20%>BF30% (p<0.001).

As a result of the above study, based on the result of analysis of the
effects that Sanghwabyung dough made of black wheat flour and wheat
bran fermentation gives to the chemicophysical quality characteristics
and sensual quality characteristics, the preference was low compared
with while wheat Sanghwabyung but higher than C.

Therefore, if we added 30% of fermentation to black wheat
Sanghwabyung which is like a steamed dumping or a steamed bread

today, it is expected to contribute to diversification of traditional foods

using a black wheat, a functional material.
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