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e AT FES G o B X 5ol o] &gkt 39(Choi et

al, 2012). e} olel @ kAl AR BEA BRaug, PR, A4S

38) K.W. Lee, Shon, BH. Kang, S.K. Park, BK. Park, D.H. Min, B.S. Song, HY,,
“Epidemiologic study for diabetes in 1821 Koreans”, Diabetes 8, 1984, pp.5-14.
39) A5¥, A, A4, A, AL, AT, FAL, (Fohul I ArFELe T

FEAEL A3 &3 L OGTTY vxX= &3, , dFoFrgxEe3]x, 20, d=oF



furels 2Agol o) Abgo] A@E FE 2T O(Hanfeld, 1998). ©
Q. =
[} .

%
dAdzol e A7 223

t} 42(Kim et al., 2011). Weo] A x= 7
Aatlom 719 35507 o] W stAo] WA= ST o]
Ao ¢&td sour doughZS o]gate] WS WFAZ F 7 AR FH

F o} 43 (Doerry, 1998).

ol wgo] o= ERE /M d¥bxyowg ALg
Saccharomyces cerevisiae ©]%]°| San Francisco sour dougholA +2]%

S. exiguus, S. inusitatus, S. uvarum s °| At} 46)(Sugihara et al., 1971).

40) M. Hanfeld, op.cit., pp.228-237.

41) ibid. pp.94-100, X.u. ML, Wang, L. GF, X.u. Wang, M.H., op.cit., pp.61-67.

42) ANA], AFESY, olHx, A, AFd, A, Asol, A4, #dA, HAGF,
Hoy, dTd, dAA=E, pp.723-728.

43) W. Doerry, “Sourdoughs and breads. In Technical Bulletin”, American Institute of
Baking Vol. 20. Chapter 7, 1998, pp. 1011-1015.

44) T.F. Sugihara, “Non-traditional fermentations in the production of baked foods”,
Baker’s Digest. 51, 1977, pp.76-80.

45) o1& 4, oA, A, SdF, "AAA Y Wt startere] MY, , A FG st
Ay 32, =2 eI A, 2003, pp.1245-1252.

46) T.F. Sugihara, Kline, L. Miller, M.W., “Microorganism of San Francisco sour
dough bread process”, Appl. Microbiol 21, 1971, pp.459-465.
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AarstE A gt ghdo] BAE Ul =l Q1 F7F 5o AbS A W
stoll whe} ol g Fart Srketa vk 40(Kim, 2003). o] ¢k Tl &
aujzke] A% AFH &7 SrbstER Aedd Vs 7 W
Hjgp Aabol Frbskar itk =, AWM A= vk gqtel Fekete W
°of 1S M SAA R aHete nEFH Ve"HES FHEA
ARE AR 2 Bs Wee 724 7Es 25 AES Al
sh, aEsATIE e wEs FE 9SS AAwS EAsa vt (354

A).

= U Hﬂ"]ﬂﬂ AAY AW gk FFL A 2 THAER EFE
HIRE 5o AAH o oA Aoy &, A 9 AEs =9
W A 1} A) o] ]%—j’,]- o o 7)5A ATYgaEs HArspsk tladral A%
o

£ % 9tk B(Ko et al, 2009). oeF AW AFEL Ay AR
ol Bska AZe Brhe olf2 del T Aok OLee et al,
2006a).

P

Al 4 d EFEY (Texture Profile Analysis, TPA)

TAHL A (texture)o] #FEA (sensory)d VA= JFES =
a7 skl 1960t k= it TPA: "Two bite” compression
testE TS ol Algo] AEE 23] HAS wWel AHS 'Force

(8)" o} "Time (AzH)'9 ==z el Aolt}. Figl

TPA 4 o5 AojZ texture profile curve=Z5FE th3 22 =52

47) A8 %, AA=E, pp.3-12
48) 1143, ol 9, o)l AA, A, AA=, pp.515-524.
49) ol &A1, &7, <l HA=w, pp.116-130.



NET 5 Yk

1.

2.

oS

o] Wl gumminess®} chewness:= A& wjAlE 4 AUk 3 e A

‘S_E_L_‘
TPA E43to] BE BA#S €& o 8tk o= AFe 54 wet

Fracturability: The ease with which the material will break.

Hardness: The force required to compress the material by a given

amount

. Cohesiveness: The strength of the internal bonds in the sample

Adhesiveness: The energy required to overcome attractive forces

between the food and any surface it is in contact with.

Springiness: The elastic recovery that occurs when the

compressive force is removed.

Gumminess: The energy required to break down a semi-solid food

ready for swallowing

Chewiness: The energy required to chew a solid food into a state

ready for swallowing.

Modulus of deformability: the initial slope of the force—
deformation curve before the first break in the curve (i.e. before

fracture of the sample)

KeR
=

A vE 24S JEZ] el

_‘]0_



Table 1. Functional properties of sweet potato components.

Components

Functional properties

Beta-carotene

Suppressing effects of carcinogensis

Prevention of aging

Anthocyanin

Protection of liver function

Antioxidative activity

Dietary fiber

Prevention of intestine cancer

Precaution of constipation and fatness

Jalapin Remedy of a laxative and constipation
Prevention of high-blood pressure
Potassium Decline of injury by sodium
Vitamin E Anti-oxidative activity
Restraint of fat oxidation
Calcium Preclusion of hemorrhage

Restraint of physical and mind excitation

_‘]‘]_



. First Bite . Second Bite .
Downstroke  Upstroke  Downstroke Unsiroke
- Ll L L L
o 12 Fq
.
|
|
|
|
|
A. |
1 |
° |
0 P — :
A 3 Dl ame
Fy

Fig. 1. Typical curve of texture profile analysis. Texture profile
parameters are determined from: Fracturability = F1, Hardness = F2,
Cohesiveness = A2/Al, Adhesiveness = (based on) A3, Springiness =
D1, Gumminess = hardness X cohesiveness = F2 x A2/Al, Chewiness
= hardness x cohesiveness x springiness = F2 x A2/Al1 x D1, Modulus
of deformability (based on) slope, S1
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a-t+ul (Ipomoea batatas, 131])
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H
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A
A
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=

S
=

H

Al
AR

[¢]

o}
=
A zxg agvp £ (SPP)

§ (500 mesh)e] Ze] # L3+
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Al1dAEA=E
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=
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, —20TCe A%
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Table 27 22 =%
7bE = atup B (SPP)YHE U IS
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I AL (45-50C)ol A WE 7 B3 989
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), instant yeast (Jenico, Societe, France), &
- (dinner roll)
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H
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35+3C, 75% RH (relative humidity)ol A4 45+3F & & st w5 71y
A=A s el A" F71E AASIA 50g% 165 o= UF
dinner roll Fejl= A &3te] 2xtg 35+3TCoA 30F7F HEsAT}. 19

0CE dda RS AFAW A A B0 A 15827 & T A LoA 2
AN ZHEor Wy & A5 2 AFESF T

2. ¥-=9] pH

pHE ¥ 5 gol 74 50 mLE 713te] # A3 ste] Ao 187+

Vortexmgff} 2Tk A NS 3000 rpmoll Al 1087 DA sk
pHE =433t

0%
ol
2
1o

HE=0] v 842 50 mL W22 dHe S5 40 mLE Y2 % dinner
roll ¥ 5 g& HAS W =od FHF HIe dixeo FE|
(g/mL)%2 AF=3F3dch

2w uk = o] & (g)

W& (g/mL) =

WS 50 g4 EElste] 250 mL W@ G W& Wk 3Us A
BotAl stleh wkso] E0fle WAA™HEE 14 a2 F% 75%
o Al 40EZE 12} LEA|HA] wkSo] RIE SAste] daAFES A
=3ttt

B>

A % dinner roll®] &

22 g7t @59 dinner roll HF=9] )
i3 S 2=

st e Horiy wrjEd

o
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8. e &4
WS 3 x 3 x3cme] YPAR ek B SPAGor, 1 2AL

Table 3¢} 2t} (Texture analyzer TA-XT2, Stable Microsystem, UK).

9. &sAHA

20~40t) E4 12

7BgRiel dis & AT F A=F deHAE AAs] oldol Abda

of
o
r o
olr
b
S
>
ko
(o
o
fr
rx
o,
ol
ol
> 2
e
1k
jaii)
lo,
f
k)
i
=,

T WA Al wol oA AT A= ¢ (appearance), Y
(color), &7] (flavor), %t (taste) % HAAAH FE&% (overall
acceptability) & 9% %

sharh

L
o
o,
oo
ol
2
ofiy
rlo
Y,
rlo
©
o
i
=]
S
flo
—t
2
(0]
fr
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10. 4395 &
49 Sprague-Dawley rat (180-190 g)& (F)Ustulole sl A (4,
Shar)ol A Pt WA= wire mesh bottom= A1 stainless steel
cagedl 3 mE] FEALSEA T AASEA S 2= 20 £ 2
1% (RH), ®W4FA] 12712 1A 02 {8ttt AX 7 & =
&9 (ad libitum)ste] 15743 A&7 A o & Ao o] &3}

ik,

11. 3%

AIN-76 2]¢] (Teklad, IL, USA)E 7|Eo=2 A3 o] (Table 4= 25
b AFSEF T 01 M citrate buffer (pH 4.5)9] £33+ streptozotocin
(Sigma)< thEF 5o FA} (45 mg/kg body weight)dle] dwsS b

SFA T Streptozotocing TAFSE & 24-48A17F Sl me| AW o 2 HE A
d3lo] d9 (blood glucose)s =4 (Glucocard II kit, Germany)3to], &
Fol 300 mg/dL °]4 MAE AR IFsAt durt fF2E AS

g 5 2FT& %‘iﬂ*ﬁ“’li A & B Atk Dinner roll
\=]
RUn

(control, SPP-1, 2 SPP-2)2 TZ27 %3t 43t & AL&31%

< 12A%F AAAZ F, diethyl ether= v gk & Jf&3lo] &
At Plasmas w&lste] -20Co| AstHAl Al

=
I (plasma glucose)& glucose oxidase Ho & #AFxH =T =34
155

71E (Glucose E, FEAF, &9, &)& AH83hsih

o

_‘]6_



13. Beta—carotene ¥

Al & 9] beta-carotene ¥H-2 50Yildirim et el., (2011)2] W =38}
ANPstdnt = FAAx BEY AR 5 go acetone 25 mLE Yl
grinding 3t tF. ¢} 7]9] acetone: petroleum ether = 1: 4 (v/v) 25 mLZ
Y3 YA grinding ¢ %, oAk oA &wlE rotary vacuum
evaporator (35 T)olA SHA|ZH T} Petroleum ether 5 mLel] &3&]3F %
450 nmoll A9 FF=E SA3sIATE A= EFE beta-carotene?] F%

=
= standard curve®Z%-E AF=3F T}

T AP 33 oA WwEFASY ‘W £+ EFHUAE FASHATL
% A Aol dYuj A EAHEA o2 A A,
e AadAE dHEAs i AbE¥ Pearson’s correlation
coefficient®= WEFW AT LA E A o] 794 #7482 Duncan’s
multiple range test® 33}t FAIEA o= SPSS (Statistical Package
for Social Sciences, ver. 14.0, SPSS Inc., Chicago, IL, US.A) X213

& Agasch

50) Z. Yildirim, Tokusoglu, O. Ozturk, G., “Determination of sweet potato (Ipomoea
batatas (L.) Lam.) genotypes suitable to the aegean region of Turkey”, Turkish J.
Field Crops 16, 2011, pp.48-53.
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Table 2. Formulas for dinner roll added with lyophilized sweet

potato powder (SPP).

Ingredients Control SPP-1 SPP-2
Hard flour (g) 500 450 400
Rapid-rise yeast (g) 10 10 10
Sugar (g) 55 55 55
Whole milk (g) 180 180 180
Egg volks (g) 60 60 60
Salt (g) 45 45 45
Unsalted butter (g) 50 50 50
SPP (mL)x* 0 50 100
Gluten (g) 0 i 15

SPP; lyophilized sweet potato powder was added by weight by volume.

_‘]8_



Table 3. Operating condition for texture profile analysis.

Classification Condition

Pretest speed 10.0 mm/sec

Test speed 1.0 mm/sec

Posttest speed 1.0 mm/sec

Probe P10 (10 mm DIA cylinder aluminium)
Sample area 3.0 mm?

Contact force 50 g

Threshold 200 g

Distance 10.0 mm

Strain deformation 90.0 %

_‘]9_



Table 4. Composition of experimental diet.

Ingredients (%) Control SPP-1 SPP-2

Dinner roll*

Control 90.0 — -

SPP-1 - 90.0 -

SPP-2 - - 90.0
Alpha-cellulose 5.0 5.0 5.0
Mineral mixturess 3.5 35 35
Vitamin mixturessx 1.5 1.5 15

*Dinner roll; tested samples (control, SPP-1, and SPP-2) were
lyophilized and grinded, respectively.
*xMineral mixture according to AIN-76 diet.

%k Vitamin mixture according to AIN-76 diet.
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N

A 43 A2 5 17
Al 1 A SPP M7} dinner roll ¥t59 £ 33534 54

1. W w9 pH
&wzzwhW4ﬂde§%éng 2
=T pH 520 = 0188 e, SPP A& 79 pHE iz
g2l zolvrs YeERStE Dinner roll& X E A&l wrastes W
th EXE pH 50 F2olA & ASKskH, pH 55T AsHA 9AY =
Bge A%l dAEh ek B AT ARgE W wkEe) pHE
2 =

8
NEEE

i
e

g

7 Fig. 29 2t

i

9

=

of AGel HHT FAR, ddd B FAE 7T A

.

FU a2 o
o

dee v B AeE et 449 AFe F Ao 43S

2 ®Hu¥o] ) 5D(Cho et al, 2006). Fig. 3ol A4 ¢} #o], tj
UEs 9F 11 g/mlolar, SPP-12 xR u ok o =
= olov 7oAl Apol= HS5HA Fokrt. vkl SPP-2
Z7/ SPP-1 Bt} foAdoz =2 dxE YE k. SPP-2v &
A5 HAS dol x4/ SPP-13= v& F4d 548 vEd o
2 Az EQY SPP Al sxet W W Apolo] A@APAE o=
0.890 (p < 0.01)°]At}t. wekA dinner roll A ZFAle] SPPE H7bsts %
o] T/IEFE W] WrUt FUkeke Ao E UETH

32
o

444, E A A AFRAY olgetn 54, TRHAFE
ze)3h8ha) A 22, 954 % £ 338l 2006, pp.69-T79.
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&

-

%9l ¥y 2 hardness’t F7}ste] 54
A=)

kA SPPE 4o] A %3 dinner roll ¥F=9 Wadidgae =AEct

128 HE 27] (0-10%)el= tzToF AP Ateldl o] 7h vrERLEA]
okttt &, BHE 1027HA = 29 02-03%9 HEAFHS v TE
10-20%  Alolol= whxT¢ SPP-1¢] #Hgsgso] {Apste] 2w
1.1-12%¢] 2E334Ss Held o, SPP-2= #9 05%9 %2

e

FEe 07%2 ﬁié}oﬂu}. T SPP AT B9 #adAdgSs
Z7 R o 2-3u) AE =L 13%% 2.0%° TEFITHE B
TE 1A #grt gaFe £9 LAY FUMEET v
of, SPP A& wE 405'—77}/‘< 1= a7t A& A Folox vehd 2
=2 A sHIT 5, SPPE HUIEo=Ex @HE SRV =ox AL
SPPE #H71&7
Al

SPP A& xet a8 #a (dough expansion rate, DER) Alolo]= %
s &9 A#AA (F = -0953, p < 0.01)7} YtEFSETE wrebA] dinner roll
A zAlol SPPE H7bste ol S/t as W5 iy o]l A4S

= oz tehgt
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A3 9] §§}7} AR “‘2} ®Ho] 2ol Fr} 53)(Roles et al, 1993). d

ZT79 w71 Ee 1092403605 71 =kar, SPP d 7 o] FUhE S
= w71EAEe] gasdlth #7182 83 SPP Hrbseske] dadAE
BA38 A3}, Pearson’s correlation coefficients © = -0.896 (p = 0.01)
o]t} wekA dinner roll AlZAld M 7lE = SPPo o] TIMESE 55
71 g0 Aadhe Aoz Vet (Fig. 5)

52) AAE, AEA, A, EZ Vo, nlaEse], (Wodne Bgre 2ud A
A2 A Ay, TaAERes A, 10, =2 EF 2383, 1978, pp.11-15.

53) S.P. Roels, Cleemput, G. Vandewalle, X., “Nread volume potential of variable quality
flours with constant protein level as determined by factors governing mixing time
and baking absorption levels”, Cereal Chem 70, 1993, pp.318-323.
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Control SPP-1 SPP-2

Fig. 2. pH of dinner roll dough added with SPP (lyophilized
sweet potato powder). Data were expressed as mean + standard
deviation. Significant differences were not detected among tested

samples.

_24_



14

13 -

1.2

o

11 A

1.0 A

0.9 A

Density, g/mL

0.8 -

0.7 A

0.6 A

0.5
Control SPP-1 5PP-2

Fig. 3. Density of dinner roll dough added with SPP (lyophilized
sweet potato powder). Data were expressed as mean + standard
deviation. Same letters in a figure denote value that were not
significant different analyzed by ONE-WAY ANOVA and Duncan’s

multiple range test (p < 0.05).
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150

130 -

110 -

80 -

Dough expansion rate, %

70 A

50 4

s{r- Control —#—SPP-1 —@— SPP-2

SD 1 1 ] ] ] ] 1
a 5 10 15 20 25 30 35 40

Fermentation time, min
Fig. 4. Expansion rate of dinner roll dough added with SPP

(Iyophilized sweet potato powder). Data were expressed as mean *

standard deviation.
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12
d
I a
10 - b
B A
R
o
-
@ 6
=
o
=
—
L]
m 4 -
2 =
o
Control SPP-1 SPP-2

Fig. 5. Baking loss rate of dinner roll added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Same letters in a figure denote value that were not
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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A 2 A SPPE #H7}3 dinner rolld =3 EXA

1. %9 H&H

=79 SPP A9 H&4S S48 243+ Fig. 6% 2t} Fig. 6
o et o], "¢ SPP Aol H§AE& AolE HEhlA sk
o} =3 SPP #HIbs = H] &2 (specific volume, SV) A}o]of &=
correlationo] A ¥ % kgt (¥ = 8684). A g+ SPPE HUbstal,

7bel SPPel % wrael WrkwE ekl AzSATh SPPE £AAxE
el Rwoluw WiRuT F

Tl gaFo] uhe Zlow AlgH T
weba H7bE SPP Fel sldEts whEe] FEEd

F (10%) @%94 FRAL MR YASATh Al

%E}/‘ﬂt—tﬂ, o] FE o] # wrdE i FFE ALl 9 air celle] &
, FE Aol w2 who] HAd). wElA SPPE H7)
sta, H7bEE SPP %ol ddsls 2792 WEZ ] ¥olA dinner
roll& Alxd 2§, 449 W] vgHe 79 2ol7t flow, W

Z A7+ (springiness)oll = }o]7F §l& Ao 2 A= E AT

2. ¥ A=

tz-¢F SPP 7ol A9 crust$t crumb M EE AR Cruste]
%= (lightness, L value)x= WZF Rt} SPP H7F47F f94 oz vt
(Fig. 7), A% (redness, a value)i= WZTHTY SPP H7I+7F #2142
2 =91 (Fig. Q), 3= (yellowness, b value)= WZTF+EY SPP %7}
T7F 9 H oz doktd (Fig. 9). %3 crust®] chroma (Fig. 10) % hue
angle (Fig. 1% thz7xRtk SPP #7147 fo4 o2 vektd SPP 3
7} %9 dinner roll crust M= Alolo] AHAAE FA A=

Table 59 #Zt}. Table 59|42} Zo], SPP =% MEZE Alolo= 73t

>
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59 AAHAE YER AT

Crumb®] WX (lightness, L value)© tx7 Xt} SPP #7471 /94
o7 vory (Fig. 12), M % (redness, a value)= WZTFET SPP H 7}
T7F 9oz =9kar (Fig. 13), &M% (yellowness, b value)= tZ

B} SPP A7 37t feold oz =9t} (Fig. 14).

Crumb® chroma (Fig. 15)& tHZTHt} SPP H7F47F FoH o=z
¢kal (Fig. 15), hue angle2 WZF Rt SPP #7747 fo)d o= o
(Fig. 16). SPP 7} %9} dinner roll crumb A %=ztde] AAAAE &
A3k Ayt Table 59F 2t} Table 504 ¢} o] SPP X% AMEgk AL
olo = A3t FAAAE YEFNAT. =, dinner roll crumb® X9} hue
angle> SPP #H7bsX7l 57145 fasts WidHe| A%
chroma=SPP H7}& %9} vldate] S7hste o= vERTh

Hue angle2 2% (tone)S ¥AISt= Aoz 0 743
(red)’, 90l 7}7t&+E ‘A (yellowish)', 120 7M7H&55
(green)’, 1809 7M&4= A=A (cyan)’, 2409 7MHE&4+=
(blue)’, 360 7Mh&5 &M (magenta)' & 3EA| gt}

B -lg
o7 Vol NeFE ALt va, A7 F4E

Hi

%0
i)

L= o

O

SR>}
1= o2 1=

Aol chroma

ugkA] SPP H7bs%7F S7FE4E dinner roll cruste] A2 iz
Hla] ol Awrb v RAew yEylt SPP HUbsRrt g
dinner roll crust®] hue angle #t°] fFeld oz dHzte, x4+ 2 SPP
A B2 A HeE YeERth Dinner roll crumb®] chroma+=

SPPE 75 vk =i, 45 eI

3. 2% &4

iz SPP H7t+e] =A4%S SAsAH (Figs. 17-20). Fig. 179
Aol 2ol SPP #7F9] hardness (HAX)= WEZTHT fFo8o=z2 F7}
stk SPP-13% tix++ Fo4< ZolE yerl A eFskal, SPP-13%
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SPP-2 Aloldl= 942l Zlol= #H#Z=H XA Adth. A= 9] springiness
(&) dxzT9 A7 Atoldl AelE yetA &dth (Fig. 18).
Cohesiveness (837)9 chewiness (§374)2 SPPE H7M&E+5 S7te)
Ao, thzrel SSP-1 Abolel o] Al Afeli= {I9lal, SSP-2+ Hi=
T 2 SSP-2H T FoA o=z E=UTt (Figs. 19-20). Table 7649k 2o,
SPP #7}s %9 dinner roll®] hardness % cohesivenss Alolol= 73gh4
o AT AZE AN oY, springiness 2 chewinesseb= AdTA 7 FA
A ek

Hardness®= ‘¢4 w&S 4FF + e 'S HEUH,
cohesiveness+= ‘Al=¢] WFZAF='S YERAT. Table 804} ol
dinner roll9 hardness= "] cohesivenss % Hr=o] Wk Alo]of 7}
Aol A#aAZE AHE A (Table 8). Cohesivenesst= hardness $] o] %=
o] WEel e 4o AdA#AE dvEuH, dEasdldE  (dough
expansion rate, DER) % 5 7]<£4 & (baking loss rate, BLR)¥}+= 73t
o A#ABAE JeEMNS Y (Table 8). wekA SPP Aol 23] A& <]
hardness7} S7He A& Whs9] Wwrt S7kE 0 A5 io] 23Y (&

A8)el S7teksi7] W o2 AR

el

&y

Chewinesst ‘1A %S A2 4 e HH=Z € u7x g==d9 =2

=
23k YA’ gumminess® ‘semi-solid 21¥F& A+ 2
W 7hA] =g Bask oy Aot} wElA gumminess®t chewiness

A2 ajAlg 4= At} Chewiness # < texture profile analysis®] L@

iy
0%
Ru)
e
i

o] 51 “chewiness = hardness X springiness X cohesiveness” ®4%E At&
Ao, B Ao A= SPP *849 hardness, cohesiveness”} Wz K.t}
=ttt webA] SPP A 879 chewiness7t dl&FHTE E3kd Ao = A}
TE AT

#5224
HzxT-¢k SPP A9 #eHAES HAAsAt (Figs. 21-26). ¢+
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(appearance) W&o H|3to] SPP A&7} W&
(Fig. 21). z2e8lv A& 3Fe] FoA<l zol= #SFHA Fodd (p =
0.239).

Dinner roll®] & (flavor)= Fig. 22014 ¢} o] Al A&7} FAFSE @5
H7HA & 8538t A5 Abolo]l %<l Aol7k ATt (p = 0.249).

A (color)2 el W (crumb)9HS H7Fekdth (Fig. 23). E77F 7}
F g #FEHINAE 71F8A AL, SPP HUF w7t 7SS S A7
et HeF7EAE fFelH R wobvh (p =0.001). °l= SPPE H7hgt
S 24 dinner rolle] o] mjujAox Aoz WMy o] HeEA
o] &AEl Aoz AR H QUL Table 8ol A9} o], ‘SPP'9} ‘A" Alo]o] =

FHBAY Aedeh. mebA dinner roll Al ZA] SPPe] 7}

= ool Mg Pl 7B £ U= Ao Az

AZF (Texture)> Wiz} SPP-12 fASE #5H7MAE 53192
U, SPP-2= frold ez w2 dsiss yEhdY (p = 0.001). SPP

d

Vst S7V855 ‘AP g #5HIFA 7 AT (Fig. 24).
ArL o B A A, Hde SPP-27} tjE27 & SPP-1Rt &
Z

93 442 Gehioda, olee 54 gEe] Ay FBA % S

olr

FoAgtta st T3 Table 891419} o], SPP e} el A1k A}
olol= 3 5o AAAAZ AHsA} ol & texture analysisolA SPP

A 2loll 23] dinner roll®] hardness®} chewiness”} 53t9d Ay UA
sk Aol At

9 (taste)> WZTHT SPP H7F77 H S BeHMAE e
ot (Fig. 24), A& %t v-‘q AQl Aol= YEUA &% (p = 0.209).

ol FTHWES G FEFol we& SPPE tiAst Y] witel SPP A e
o el thek sS40l Fdd Aoz ALRHUH.

AA Al 8% (overall acceptability)x= hZET¢ SPP-1& 9% ¢l
z2Fol & YERNA] gkto) (Fig. 26), SPP-2% WZ+/ SPP-1Xt} f9]4

oz ve AFEAHS YHEUAT (p = 0.040). °ol= SPP¢ overall
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2.2

2.0 +

[
(]

Specific volume, mL/g
'
)]

14 -

1.2
Control SPP-1 SPP-2

Fig. 6 Specific volume of dinner roll added with SPP (lyophilized
sweet potato powder). Data were expressed as mean = standard
deviation. Significant differences were not detected among tested

samples (p < 0.995).
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535.0

58.5 A

57.5 1 b

57.0 -

56.5 A

Lightness (£ value) of crust

56.0 A

355 1

55.0
Control SPP-1 SPP-2

Fig. 7. Lightness (L value) of dinner roll crust added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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4.5

40 A

35 A

3.0 A

Redness (# value) of crust

2.0

Control SPP-1 SPP-2

Fig. 8. Redness (a value) of dinner roll crust added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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31.0

30,0 A

29.0 - b

28.0 -

270 -

Yellowness (& value) of crust

26.0 -

25.0

Control SPP-1 SPP-2

Fig. 9. Yellowness (b value) of dinner roll crust added with SPP
(lyophilized sweet potato powder). Data were expressed as mean =*
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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31.0

30,0 A

29.0 1

28.0 A

Chroma of crust

27.0 -

26.0 A

25.0
Control SPP-1 SPP-2

Fig. 10. Chroma of dinner roll crust added with SPP (lyophilized
sweet potato powder). Data were expressed as mean + standard
deviation. Different letters in a figure denote value that were significant
different analyzed by ONE-WAY ANOVA and Duncan’s multiple range
test (p < 0.05).
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86.0

——la

85.0 A

Hue angle of crust
%
(=

82.0 A

81.0 A

Control SPP-1 SPP-2

Fig. 11. Hue angle of dinner roll crust added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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Table 5. Pearson’s correlation coefficients between the SPP and
the crust chromaticity

Hue

L value a value b value Chroma anole

SPP* -0.995 0.995 -0.987 -0.982 -0.997

*SPP; lyophilzed sweet potato powder

93.0 - a

92.0 -

91.0 A

9.0 -

Lightness (£ value) of crumb

87.0 -

86.0 -~

85.0
Control S5PP-1 S5PP-2

Fig. 12. Lightness (L value) of dinner roll crumb added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).

_39_



Redness (# value) of crumb

Control SPP-1 S5PP-2

Fig. 13. Redness (a value) of dinner roll crumb added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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36.0 1

34.0 A

32.0 A

Yellowness (£ value) of crumb

28.0 H

26,0 1

24.0
Control SPP-1 SPP-2

Fig. 14. Yellowness (b value) of dinner roll crumb added with
SPP (lyophilized sweet potato powder). Data were expressed as
mean * standard deviation. Different letters in a figure denote value
that were significant different analyzed by ONE-WAY ANOVA and
Duncan’s multiple range test (p < 0.05).
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36.0 A

32.0 -~

Chroma of crumb

28.0 -

26.0
Control SPP-1 SPP-2

Fig. 15. Chroma of dinner roll crumb added with SPP (lyophilized
sweet potato powder). Data were expressed as mean = standard
deviation. Different letters in a figure denote value that were significant
different analyzed by ONE-WAY ANOVA and Duncan’s multiple range
test (p < 0.05).
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115.0

o

110.0 ~

105.0 o b

45.0 A

Hue angle of crumb

85.0 A

Control 5PP-1 5PP-2

Fig. 16. Hue angle of dinner roll crumb added with SPP
(Iyophilized sweet potato powder). Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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Table 6. Correlation coefficient between SPP and the crumb

chromaticity

Hue
angle

SPP -0.997 0.895 0.968 0.939 -0.966

L value a value b value Chroma

*SPP; lyophilzed sweet potato powder

250

240 -

230 o

220 - ab

Hardness (g)

210 A

200

190 A

180
Control SPP-1 SPP-2

Fig. 17. Hardness of dinner roll added with SPP (lyophilized
sweet potato powder). Data were expressed as mean = standard
deviation. Different letters in a figure denote value that were significant
different analyzed by ONE-WAY ANOVA and Duncan’s multiple range
test (p < 0.05).
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0.95

0.93 -

091 A

Springiness

0.8% -

0.B7 -

0.85
Control SPP-1 SPP-2

Fig. 18. Springiness of dinner roll added with SPP (lyophilized
sweet potato powder). Data were expressed as mean + standard
deviation. Significant differences wre not detected among tested

samples.

_45_



0.35

0.34 -

Cohesiveness

0.32 -+

——

031

0.30
Control SPP-1 SPP-2

Fig. 19. Cohesiveness of dinner roll added with SPP (lyophilized
sweet potato powder). Data were expressed as mean + standard
deviation. Different letters in a figure denote value that were significant
different analyzed by ONE-WAY ANOVA and Duncan’s multiple range
test (p < 0.05).
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150

140 o

120 o

110 o ‘

Chewiness

Control SPP-1 SPP-2

Fig. 20. Chewiness of dinner roll added with SPP (lyophilized
sweet potato powder). Data were expressed as mean + standard
deviation. Different letters in a figure denote value that were significant
different analyzed by ONE-WAY ANOVA and Duncan’s multiple range
test (p < 0.05).

Table 7. Correlation coefficient between SPP and texture

characteristics.
Hardness Springiness Cohesiveness Chewiness
SPP 0.724= -0.09 0.871 0.135

SPP; lyophlized sweet potato powder
* p = 0.05, =x; p = 0.01.
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Table 8. Pearson’s correlation coefficient of the texture characteristics.

Hard Spring Cohesive Chew SV BLR DER SI?Densit
Hard 1 -0.154 0.945%: -0.414 0.596 -0.496 -0.661 0.910%:
Spring -0.154 1 -0.188 -0.524 0.030 0.160 0.102 -0.196
Cohesive 0.945%: -0.188 1 -0.149 0.304 -0.747x -0.858x 0.991 5
Chew -0.414 -0.524 -0.149 1 -0.838x  -0.435 -0.236 -0.076
SV 0.596 0.030 0.304 -0.838xx 1 0.383 0.171 0.219
BLR -0.496 0.160 -0.747=x  -0.435 0.383 1 0.964 -0.801 %
DER -0.661 0.102 -0.858+ -0.236 0.171 0.964 1 —0.887::
DDensity 0.9103%: -0.196 0.991 5 -0.076 0.219 -0.801#x  -0.887x*x* 1

SPP; lyophilized sweet potato powder, *, p = 0.05, **x; p = 0.01.
Hard; hardness, spring; springiness, cohesive; cohesiveness, SV, specific volume, BLR; baking loss rate,

DER; dough expansion rate, ddensity; dough density.
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Apperance

Control SPP-1 SPP-2

Fig. 21. The sensory value of the appearance of dinner roll added
with SPP (lyophilized sweet potato powder) in sensory analyis.
Data were expressed as mean =* standard deviation. Significant

differences were not detected among tested samples (p = 0.239).
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—t—

Flavor

Control SPP-1 SPP-2

Fig. 22. The sensory value of the flavor of dinner roll added with
SPP (lyophilized sweet potato powder) in sensory analyis. Data
were expressed as mean * standard deviation. Significant differences

were not detected among tested samples (p = 0.249).
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Control SPP-1 SPP-2

Fig. 23. The sensory value of the color of dinner roll added with
SPP (lyophilized sweet potato powder) in sensory analyis. Data
were expressed as mean * standard deviation. Different letters in a
figure denote value that were significant different analyzed by
ONE-WAY ANOVA and Duncan’s multiple range test (p = 0.001).

_5‘]_



O o
d
E_ -
b

o
=
&
=

7 -

5 -

5

Control SPP-1 SPP-2

Fig. 24. The sensory value of the texture of dinner roll added
with SPP (lyophilized sweet potato powder) in sensory analyis.
Data were expressed as mean * standard deviation. Different letters in
a figure denote value that were significant different analyzed by

ONE-WAY ANOVA and Duncan’s multiple range test (p = 0.001).
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Control SPP-1 SPP-2

Fig. 25. The sensory value of the taste of dinner roll added with
SPP (lyophilized sweet potato powder) in sensory analyis. Data
were expressed as mean * standard deviation. Significant differences

were not detected among tested samples (p = 0.209).
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Fig. 26. The sensory value of the overall acceptability of dinner
roll added with SPP (lyophilized sweet potato powder) in sensory
analyis. Data were expressed as mean * standard deviation. Different
letters in a figure denote value that were significant different analyzed

by ONE-WAY ANOVA and Duncan’s multiple range test (p = 0.040).
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Table 9. Correlation coefficient between SPP and sensory

characteristics.
ﬁcpepeara Flavor Color Texture Taste Overall
SPP -0.616 -0.28 0.964 = -0.843**  (0.552 -0.740%

SPP; lyophlized sweet potato powder
*; p = 0.05 *x; p=0.01
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Table 10. Pearson’s correlation coefficient of the sensory characteristics.

Appearance Flavor Color Texture Taste Overall
Appearance 1 0.805%:« -0.65 0.335 0.3 0.073
Flavor 0.805%: 1 -0.209 -0.2 0.557 -0.409
Color -0.65 -0.209 1 ~0.909xx 0.51 -0.755%
Texture 0.335 -0.2 —0.909%x 1 -0.719% 0.932:
Taste 0.3 0.557 0.51 -0.719% 1 —0.843::
Overall 0.073 -0.409 —0.755% 0.932x -0.843*x 1

SPP; lyophlized sweet potato powder
*; p = 0.05 **x; p=0.01.
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Al 3 A SPPE A7} dinner roll®] HAFH7F €9 W
slo) HXE A

1. Streptozotocin®.2 FE3 Ix F 83 =X

Streptozotocin®. & YFxW S F93k SD-rate] a4 W3lo] SPP A2+
7F mAl= B3E 54387 flske], A3 A o] (Table 3)& 453F A 8313l
t}. Streptozotocin Fojoll ol&] At (normal)S A3 E=
A ddo] 350 mg/dL7F He FxrEo] ErE Y. dxde] fd RS
ne g AEE g &, A&t 273 AFAlE © Fofeth
o] %o SD-rats & A3dle] plasma glucoseE =43 23+= Fig. 273 2
r:}. HETE 3853 + 94 mg/dLelaL, SPP-1 AgFEd =79 F94
Ztol & YERA gkokth 1efu SPP-2 AT dlERTRTE 4.28%
& 895 el dx7Eng foHor v d3 A5 Uil

_-YlNLr
i

2. SPPE A7}3 dinner roll® beta-carotene T

u (

iz 2 AgFo] ¥ beta—carotene? THS At (Fig.
28). tfZTol = 1.73 mg/100 g9 beta-carotne®] &5 o] o}, SPP
A2l -9] beta-carotene ¥ UIEZTHUT FoHoz =qdr) =, SPP-1
2t xTe 25448, SPP-2+= WZ19] 508" =2 beta-carotene S
e AT

3. SPP H 7}, beta-carotene ¥ 3 7t A& FAA

Beta—carotene §%, plasma glucose &%=, % SPP J#AAE 243t
A= Table 103 2t} SPPe} beta—carotene 3Fe&F Alo]of =
AADAAZS el Aok SPPE plasma glucose % Alolols H-o Abyt
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AASE HPOo ol Holx ¢ttt Beta-carotene %3  plasma
glucose FX% Afolol = oFgt Fo AAaAdAE YERN AT wekx SPP A
g oA dd FE7F A P& SPP 7t 938k beta- carotene ™|

Fol Aoz A}

il

oM
e
OB

EHS FEAY A¥EEY Ade A REE
Stako]l F7hE+= WbE s g s AdlE AstE Y S9(Chang et al,
2007). ¥+ streptozotocine] ¢8| FE¥® A@FE (WA)A vitamin A
o] thAteo]l&Ad o]l AStE Il retinol binding protein®] /4 H o}de] %
F27F AstEtd 5%5(Lu et al, 2000). watA] beta-carotene % vitamin A
o] AA+v B A A F8F FIFS A= Aolallelty )
(Hercberg et al., 2009). #tol&= &% carotenoids ¥ =7F =S435 &9
ol fgo] Golxng YT 2 FxdAe] 9= beta-carotene
o] Wol 3frHE AFEe AHAE AFstL AUtk N(Lee et al, 2009;
Akbaraly et al., 2008). ¥ 9= streptozotocin® 2 TS FHAZ]
W xlol beta-—carotene HHAE SVHANATE 9 FTo] MAHE 237t

AeS #AEYUL o= o]He B 8)(Jang et al, 20111; Seo et al.,

Streptozotocin ©.

54) AT, AW, AAA , HH, o], "EawA BFol A2d duw dxe ¥
2, AL oAb g dkst B4 Ao vAE 4%, TSI EFIAL 40, F

&3], 2007. pp.327-333.
55) J. Lu, Dixon, W.T. Tsin, A.T. Basu, T.K., “The metabolic availability of viatmin A
is decreased at the onset of diabetes in BB rats”, J. Nutr 130, 2000, pp.1958-1962.
56) S. Hercberg, Czernichow, S. Galan, P., “Tell me what your blood beta-carotene
level is, I will tell you what your health risk is! The viewpoint of the SUVIMAX
researchers”, Ann. Nutr. Metab 54, 2009, pp.310-312.

57) olal7, w4, AW, HE 9 B-Carotene] 437t FAAe] 2 FA3 4
dElel wXE G, Tmddes A, 42, k=g FEhE], 2009, pp.750-758.
T.N. Akbaraly, Favier, A. Fontbonne, A. Berr, C., “Plasma carotenoids and onset of
dysglycemia in an elderly population”, Diabetes Care 31 2008, pp.1355-1359.

58) AR, o<, MAL, "B-Carotene?] AFH7F B F= 3FHY 1+x4 A3
43 Glutathione $aol MAL 4, , rd=AEFLes7), 40, @72

F}¢+3], 2011, pp.1092-1098.

J.S. Seo, Lee, K.S. Jang, JH. “Effect of dietary supplementation of b-carotene on
lipid peroxide level and antioxidative vitamins of diabetic rats”, J. Korean Soc. Food
Sci. Nutr 33, 2004, pp.72-77.

S. Liu, ajani, U. Chae, C. Hennekens, C Burning, J.E. Manson, J.E. Longterm
b-carotene supplementation and risk of type 2 diabetes mellitus: A randomized
controlled trial, JAMA 282. 1999, pp.1073-1075.
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2004; Lee & Chyun, 2003; Liu et al., 1999)¢}+= Awty = Az o5&
beta-carotene®| $H¥ AES FoJd Ho] oyl =3 beta-carotene

2 FFYD Aol B AFske Aelgm & & Uk webA SPP A7t

dinner roll®] oo <9& ddo] MAE AL beta—carotene %
beta—carotene ©]9jo] TFulol] FHH TE F8&A AR g3 Ao=

po)
o

= AR AT

2oATre] A, SPP H7bel os) A77leAdel ¥ dinner rolls
Axd 5 e Aoz yewd a8y A%7sdel FgE SPP A7t
W (SPP-2)2 thzoll nlsto] A E3hA Fdo] vttt ol g dA&
ZAsthd SPPE #H71sk 177154 dinner rolle] AAlo] 7}5d Ao g
S¥AY. webd SPPE AH7bstod =tz Ao st A EdhH Fdeo
o

SolAA SEE s Wil B FEATF BRF Ao AR

RS w, ol e FHATA BA3

.
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HH o

100
MNomal Control SPP-1 SPP-2

Fig. 27. Effect of dinner roll added with SPP (lyophilized sweet
potato powder) on the plasma glucose concentration of
streptozotocin induced diabetic rats. Data were expressed as mean *
standard deviation. Different letters in a figure denote value that were
significant different analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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10

Beta-carotene (mg/100 g)

Control SPP-1 SPP-2

Fig. 28. Beta—carotene concentration in the dinner roll added with
SPP (lyophilized sweet potato powder). Data were expressed as
mean * standard deviation. Different letters in a figure denote value
that were significant different analyzed by ONE-WAY ANOVA and
Duncan’s multiple range test (p < 0.05).
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Table 11. Pearson’s correlation coefficients between plasma

glucose concentration and SPP and/or beta—carotene contents.

Beta—carotene Plasma glucose SPP
Beta—carotene 1 -0.685% 0.988:
Plasma glucose -0.685% 1 -0.663
SPP 0.9883 -0.663 1

SPP; lyophlized sweet potato powder
*; p = 0.05, #x; p = 0.01.
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6. SPP H7FelA 9] crust$t crumb M EE
L(ightness)= WxT7HtY SPP H7l7F fFoxdo=m u
a(redness)= Ul ZF Rt SPP H7+47 §odow =9 I
b(yellowness)¥ tHEFHt SPP AH7F47F 92 owm ko)
crust®] chroma % hue angle = WZFHU} SPP H747 9% o=
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9. Streptozotocin®.® =3 Jx Feo I =AHZAI Streptozotocin
Foo o9& AHAT (normal)E ALs BE AFAfAA o] 350
mg/dL7} ¥+ o] st 9= 1S ng e 2"

=Y
2 3% F, d&ste] 257 4PNl o
g

ofl, ©

2

’

o ettt o] %o SD-rat
< 3lAste] plasma glucoseE 543 23 dix7+ 38.3 + 9.4 mg/dL
oldaL, SPP-1 Aelt=d 72 oA ztolE YEhlA] skt 1
U SPP-2 At R PR 428% e 98 yello] xRy
FolAow v dd FAE et

10. SPP # 7}, beta—carotene ¥ 9 1] 3 #A= SPP9 plasma

glucose % Aloldl= Fo FAAAE HIoL FoHox okt

Beta-carotene $F% ¥} plasma glucose % Alololl= <3k Ho] A3~
S UEtdT wetbA SPP A7 oA 89 wE7F A d SPP

A 7Fell 2]3t beta- carotene WEQ Ao = ALFE ST

2 oA A} SPP H7bel &) A7 A o] 3% dinner rollS

Azd F dE ez vdewth 2y A37)sgel I8 SPP A7t
W (SPP-2)2 w0l Hlate] 25384 Fdo] vskth ol#3 @S
s Astd SPPE H7Fe A771%5 4 dinner rolle] A4ko] 7158 Ao
AFRE A wekA SPPE H7bstel = tiztel mlste] 2 EshH FH o
stopx] 2] FE=E b Wl td F&5AF dad Aow AgHdh
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ABSTRACT

Characteristics of Dinner Roll added with Lyophilized

Sweet Potato and its Functional Property

Song, Chill Seok

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

This study was conducted to increase the utilization of sweet
potatoes that are weak in storage quality by using them in preparing
bread which consumers’ demand and consumption have been increasing
and to develop dinner rolls enhanced with health functionality such as
anticancer activity, antioxidant activity, constipation relief, drop in blood
pressure, prevention of bleeding, prevention of osteoporosis, and liver

protection function as major functions of sweet potatoes.

As a result of measuring pH of dough prepared with the addition
of SPP, pH of the control group showed 520 = 0.18 and that of SPP
treatment group only showed experimental differences with the control
group.

Dough density of the control group was about 1.1 g/mL and
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SPP-1 showed slightly higher density than the control group but
there were no significant differences. On the other hand, SPP-2

showed significantly higher density than the control group/SPP-1

As for fermentation power, the control group was 6.5%, SPP-1
55%, and SPP-2 49% and the fermentation power per minute of the
control group decreased to 0.7% at final fermentation(30-40 minutes).
However, the fermentation power per minute of SPP treatment group
showed 1.3% and 2.096 of fermentation power, respectively, about 2 to

3 times higher than the control group.

Baking loss rate of the control group was the highest with
10.92+0.36 and it decreased as SPP added amount increased. As a
result of analyzing correlations of baking loss rate and concentration of
SPP addition, Pearson’s correlation coefficient was © = -0.89 (p =

0.01).

As for L(lightness) of crust, SPP added group was significantly
lower than the control group and as for redness a, SPP added group
was significantly higher than the control group and SPP added group

was significantly lower than the control group in yellowness.

As for hardness, there was strong positive correlation between
cohesiveness and dough density and strong negative correlation

between fermentation power and baking loss rate.
As for correlation between the items of sensory characteristics,

overall acceptability of dinner rolls showed strong positive correlation

with texture and as their texture received good evaluations, it showed
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that overall acceptability of dinner rolls increased.

As for correlations in SPP added amount, beta-carotene and blood
sugar, negative correlation showed between SPP and plasma glucose

concentration but it was not significant.

The results of this study show that dinner rolls enhanced with
health functionality will be able to be prepared by adding SPP.
However, SPP added dinner rolls(SPP-2) enhanced with health
functionality was low in the food quality compared with the control
group. Accordingly, it is considered that health functional dinner rolls
can be produced with SPP added if this weakness is solved. In
addition, 1t is considered that the follow-up study will be needed
concerning the method which the food quality can be maintained upon

adding SPP when compared with the control group.

[Key words] sweet potato powder, antioxidant activity, insulin,

diabetes, beta—carotene, Streptozotocin,
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