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ABSTRACT

This study aimed to develop fermentation conditions and appropriate addition
ratios of ingredients to improve the texture and reduce the amount of added sugar
when making dwesserts using sweet potato, which is mainly produced in Yeoju
City.

When fermented at 25° C for 24 hours with 3% inoculation of rice Nuruk, the
content of sugar, total sugar, and reducing sugar was the highest, and the cookies
had excellent taste, aroma, texture, and overall preference, and the color of the
cookies became darker as the amount of rice Nuruk inoculation increased.

Two types of cookies and pudding were prepared using sweet potato fermented
with rice Nuruk as the main ingredient. The gluten-free cookies prepared with
sweet potato flour as an additional ingredient had increased sugar content, total
sugar, and reducing sugar, and had excellent appearance, taste, and overall
preference. The butter cookies prepared by adding wheat flour, butter, and baking
powder had excellent appearance, flavor, and overall preference, and the pudding
had increased sugar content, total sugar, reducing sugar, and protein, and decreased
viscosity and fat content.

Key words: Sweet Potato, Rice Nuruk, Desserts, Fermentation
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1. 4+5%

Fotu gl 77 Y4kxQd ayule 176336 = ol &, HE 5o IFo}
A Fo AFgAdew ol&H Jow Auirt 4 SHAT FEFo] Hop
SYPuet Ao AuiEa e AAE E2 FEojtiHa &, 2019).

aFuke] FARELS g@stER g AEQ AY, 2529, 49 55 Fska A
ZApoll wls] dFol F Hl Jhrle] =& uZ=EE A Fo|tHRural Development
Administration, 2014). ZFvl= IE AL3IJAY, AR B &5 B4, dHiolo
eE Y8 T U S22 F8&H I JomPark F, 201D, Aotk ZE, T,
2 T Fr1d3 vgnl C =3 o7 st o] dgHH oz 43 AFL
7= 3 ¢)th(National Institute of Agricultural Sciences, 2016). T3+ SFEAJobd, H]
7128, EYdE, EINHE T4 22 s AEES TRt Jon, ddEkE,
AEIAA Hg o] B3t e ZeE RauEa grkWoolfe JA, 1992). BAEEC=
A Ao thekgt MR ke AjujHA A A7 aE o] sfou, FHZ A
Fo| FFHIL 7 AdAF A MR B STk A aeke] A o)A
HEIER 5 71540l dHAIHA A2 F0E A=o] A= tKSong 5, 2005).

ZA71ze] aTul AAbHAL 20231d 7] 2,280ha®: A9 12.4%, ABAFEE 329ES R
A=) 10.7%(FA17, 2024019, 7150 agrte] F AAs oAFAZ 2022'd Al
HA 2 792ha, A4S 13RFEO|THAFA], 2024). AFAloA F2 AuE= 42
I T Aol A, FASHEE, HIERl So| FESHAIT ZH3 Ao R
AH7F ZFAadkal Qlo] agtmbe] &Ml FiE s JhEF o] Hasit. wekA
2 Aol e AF wagute] Az MG ThEE AlxRA AR AV AE 9lS)
Dazxds Bz AA HU7ME 5 719 ¥4 59 HAE AxWEE Ndst
B R =

2. AS 2 P

7h AdA =

2 Aol AHEE v A= oAFAA AdkE RAIT T YD E T sH
ARSI T ATk A S AlARE B A 7I(UTHSNZ, mhébg 7], Korea)oll A 3023t
At ol Bz YeRasty Aol AREsiAT. Eal AMEE dFE AlSolA
fFreEe i 2REFTT 21%; AIRIbke]l 2, Pocheon, Korea), &R
(Saccharomyces cerevisiae, Saf-instant yeast red, Societe Industrielle Lesaffre, France),
75 EZRice Nuruk enzyme powder; FE3%W wluF4(5), Goyang, Korea)<
AHEEEA T 1) 7R g2 E(5)(Hongcheon, Korea) AJ4HEo 2 100% =4k 12
TS Axste] FEIF 10% ©l3k, A% 60 mesh o]3t2 A xH A AHESAT
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£ 37 98t S5 A7 LFulel §AMH, &5
W% 198 AW 08 25,30 © $7105-2100RS, Alo] 8], Korca)l Al 24, 48412
MFAAon #Fo HEZFS HAI] Y5 0, 1, 3, 5% AF=S HEsle W E
A Fo] 1Fv EAT o] o] gdte] Axg FI)9 EAH V|EEE ZASIA T
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s dg vk 70%, ek 7BE 10%, 9 5%, WE 5%, A 10%E ¥
W72 9SS U L’ 2712 Ul o 150/220°C ok /9D ANA 25-E3F
T F Aoz A3 AR, 24, 7IEES AT

2) HE —:uL7l

1} 26.7%, ‘i‘ﬁﬂj%ﬂ— 22.7%, J_:rLU} 7} 10%, Hﬂol -‘JJr Eﬂ T%E Bl =53
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A4 30EZE T fF ‘%Oi ’“04 ?J_H‘W‘_, “’*é, 7]§ = 1/\}0}9511:}.

5 a a0 50%, 7 22.4%, BAE 22.4%, A8 5%, &5 0.2%E =
G2 T QEMo &7 150/220C (oF#f/9) LB A 157K & F o
T, ==

=

f

1) YurdE

TEIFS AT 5 g& HAstA 105 Col 3A A & Ax d, T FAE
A%t Fge A=A pHEY = AR 109 SRTE 7Iste] HAZ2
4A3] B T HEHE oHste N} pH meter(G20 compact titrator, Mettler

Toledo, Switzerland)2} =G E=A(ATAGO, RX-500000& Al&3le] =A3 T A==
FYS AN 10 mLoll FF/FF 90 mLE 71 & #2354 A 0.01 N NaOH= pH 8.27} 2
7kA] ARG & O AHES FAst] 4AHEE acetic acide] A3 H%)SE FH4E
At FFL HE-g4hd, B399 DNSH, =z micro- Kjeldahld, 24
Soxhlet &% 2 z3|He 3shgoz LAY THAOAC, 1995). AIF W Ao
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Color difference meter(CR-410, Konica Minolta, Japan)E ©]-83}<] Hunter’s value &t
Q1 L(ightness), a(redness), b(yellowness) #tS. & YA A4S texture analyzer
(TA-XTplusC, Stable Micro Systems, UK)E ©] &3t F7]1& 2Xx2 cm A7|= A3
% Mini Kramer Shear Cell probeE ©]&3}e] =27He =43t

2) 589, F714 &=

Ase FEd, F714 B 98] A5 A5ds FHd 3aF S/HRTE 4 &
0.2 pym membrane filter(Whatman, Clifton, NJ, USA)E o]&3a] of3}sl93, HPLC
(Agilent Technologies Series 1260, USA)ZS o]-&3f #2313t}

o, 7)5E 24

Fd8 Wrod 092 Qo AFe] FASH FBL mAE g, 47, o
TJelm RAAH NEEE 9Y HEWoR QAT S FHOMeIA vl$
VDA 71557 2248 Be W5 st BAAE 5% folaEolA

= =
Duncan's multiple range test2 ztzte] HE=of st A3E 243}t

oo

3. A% & 1&

7b aTtul BE 21 A

1) dadF A

o F WaTutE o] &3 YAER NEA aTFute] HHg A3hs ¢slety dE
HA7MFS £0l7] fste] BaH s A 83 Bl {4k, =l
FFule] EAQL E 139 Zth pHE @& A 58004 HE -3.4,
4.2, BFEL 36~4.002 Yol on fAbdy SR B 2443 48A47k] zpo) 7}
AR} ArRe BATE IAAE FASHA T AHew pHEF W2 WE A 0.2%00 4
AR 1.5~21%, &5 0.8~1.4%, 275 1.2~1.7%%2 =ol o Aty A55 gaois
g A8AZIMA] FTFsER AL, ERE Rie ARE BT pHrE wolA|a 4l=7
EolA= olfre TEAAANA AAHE F714HY FEFd AR FdHT. dE D
T ATFFoA= AR 2.0~3.8 brix EolH oY A4t ERA=E 2
srolg om 37kA] #5 9E 48AIZF FHO BF 24X A O =3t YT

T

o

Ll

l:‘p{l
N

ERR S T

i
1
it

=

A2 Fabd S BE UNIAE AU Bttt 48A17E Fo
dastal, aRe Wthe] Fde B dEE 17vE o8ty F71E A=
T 7125 AR 7 29, AyFos Taste] Az’ 719 7|357} $<rsiiv
AFHOR AN TEANZE W FE, T, FLFY FFol M =oF HA
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AzA B AEE 2U5 AS Ao BUHYL, VI EEE $5eke] DR AHE
Az A BEFFEE TR, BEARE AT 7P AT Zo2 BuEch

= kg A7t oH A= 3= 3 qd3
T (A17D) (%) (Brix) (g/kg) (g/kg)
o z(da) 58+0.0° 0.2+0.0g  17.3+0.3° 346.6+15% 72.5+0.5
o Ao 24 3300  15+0.0° 17.1%0.1° 359.4+4.4° 71.2+0.0°
e 48 34+0.2°  2.1+0.0° 9.240.2¢  160.2+0.5" 18.4+0.3°
s o 24 4.2+0.0°>  1.440.0¢ 8.6+0.2° 125.8+0.2g 4.4+0.2g
- 48 42+0.0°  0.8%0.0 8.0+0.17  3144+1.2° 83%0.1
. 24 40+0.0° 1.2+0.0°  21.1+0.2% 413.2+1.2% 124.9+0.7°

48 3.6+0.0° 1.7+0.0° 19.3+0.1"  371.9+1.7° 83.2+0.2°

¥ 2 248" uFuE A X3 £ rEe

= g A 7k 71Z=0F A=H)
= (AZH 9 gt F A7z FE=
z=(TER) 41+12"  46+14> 44+1.0° 43+1.3" 46+09°
sz 24 47414  34+1.0° 31+0.7° 3.7+05  3.5%0.9°
T 48 46+13  33+08 3.1+0.7° 3.6+0.8 3.6+0.6°
. 24 54410 43+1.0° 43+1.1° 46+11" 4.4+0.9"
- 48 54+1.0 4.3+1.0*° 41+12" 46+11*° 42+1.0™
o 24 43408  6.0+0.6* 56+05 54405  6.1+0.4°
TS 48 43408 57405 56+05 53+05  57+0.5°

¥ 7] Az 21 17H TR 2R/ E A2 '=65%/15/5/10/5, 150/220C 2+, 30+

o
o d
o 2
=.
3
>~ o4
i rlo
=y
o T
w
o K
)
kv
he)
T
S

1 | 2
7VeH4E 16.7-235 brix, 18.6-23.6 brix® Z718}ATh 9L BaE £57) Z/1A5E
139.5 glkgoll Al 138.7, 120.8 glkg= M2+ 72&8HAT 25 CTolA 48413 LEAAS o
1554 glkg® 714 Eskth #Uwe Laewel WAAII F/MASFE Zrbeda,
30 TolA 4843t WEAZ S w] 1787 ghkg® 714 =9kt
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¥ 3 AFE LEF 1T B4 Ws

dages ZIaEAZE A= 3= 3 e
©) (N1zb pH %) B @k® (g
o) z=(Fa ) 5.6+0.0" 0.23+0.00° 15.5+0.1° 139.5+0.7> 84.0+1.4°
o5 24 41+35 0.21+0.00° 16.7+0.2° 138.7+0.2° 97.6+0.4
48 52+0.0 0.27+0.00° 23.5+0.2* 155.4+0.2° 118.9+0.1°
20 24 6.0+£0.0 0.21+0.00° 18.6+0.2° 120.8+0.5° 114.24+0.7°
48 6.0+£0.0 0.22+0.01° 23.6+0.2* 137.2+0.2% 178.7+0.8°

g 259k BHE ARbe] STHETE #E9e TES
ABAIZF TEANFS W] 1976 glkgZE 7 =94TE HE 259 WFE ATt SUIESE
glucose ¢} maltose?] $HeFe =713k a1, sucrose?d] S A ATHE 4).

#4855 838 & a9 /Y |E (&1: g/kg)
gfc%)l’:‘ %i;_]})zl Fructose Glucose Sucrose  Maltose Lactose Al

f=(EE ) 6.8+0.1° 28.5+2.1° 38.8+3.1* 76.3%+5.2" 2.6+0.3 153.0+0.8"

- 24 9.1+1.1" 41.5+1.9" 22.2+0.6" 115.7+26.8° -  188.5+27.8°

48 10.94+0.8* 45.1+3.5% 2.3+1.0° 111.0+23.9" - 169.4+20.9

20 24 6.8+0.6° 43.6+2.0° 4.9+24° 128.7+29.6° - 184.0+32.8®

48 45+1.3% 486+2.2*° 48+56° 139.7+7.3 197.6+£15.1%

frlake] FEe wEA 9419.0 mgkgol HHE 2447+ 3 12798.8 mg/kg, 12537.4 mg/kgE
S7Fsleh7F 48A17F Wk E Foll= 11746.9mg/kg, 11867.6 mg/kg= ThA] THASI T 2 &
% citric acide] ¢ A3 succinic acid®} lactic acidZ7F MZ AA = ATHE 5).
Lg% 25 ColA 7H ol HEH 714k acetic acid2 #&EZ 4738.8 mg/kgoll 4]
HFE 24A1Z7F Zofl= 7373.1 mg/kg7tA SVt 7t wE 48A417F Foll= 5954.9 mg/kg=
ZastATh A 520089 HAEAEFS o] &3 LASE I ATFdA T /U4
SheFo]l A S5 7P molptht o]% rAdhs S Ba 7P Bol AEE ik
acetic acidith= ®a1e}l Lee $(2003)e] Gluconacetobacter persimmoniss ©]-&3 5=
A A & A Fo A= succinic acide} acetic acid7t A E7 stE ASE B9}
AR 235 Bt
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® 5 MrE WE T ouTehel f714 W (%9 mglkg)
=] =]
_éf_fh W Ciric  Maic  Suwdnic  Lactic  Aceti -

©) (A7H acid acid acid acid acid

hx(TEA) 2765.6+81.6* 1915.6£50.2° 0.0+£0.0°  0.0+£0.0° 4737.8+76.2° 9419.0+207.8°
24 2390.7+5.6" 2239.6+139.4* 456.9+£10.1¢ 339.4+5.9" 7372.1+41.0°12798.8+164.1°

25
48 1508.1£55.8° 1089.0427.8°2556.4 +20.2° 638.6 £ 20.5° 5954.9+ 312.0° 11746.9+311.9°
30 24 668.2+14.19 931.0£32.2%5218.6 +264.8*2771.0+129.1° 2948.6 +216.4° 12537.4 +563.9°
48 327.6+7.8° 861.1+22.64447.6+47.1°3276.31+69.6°2954.9+341.97 11867.6+317.8"
s

¥ 6 AFEog Bg3 yFuE A X3 F7)9 EA

A R
(C) Az % B0  @ky (@ky kgseo

2@ Fup 5.6+0.0°0.56+0.00*28.5+2.0™41.3+0.2¢ 227.6+0.5" 117.3+0.5° 3.8+0.5¢

24 5.8%0.00.33+0.00° 28.1+5.4 44.24+0.3°303.8+11.8*158.0£0.2° 6.0+0.7°

25
48  5.6+0.0"0.35+0.00° 30.7+1.5 45.7+0.2%309.5+11.5*170.9+0.4" 8.0+0.1°

24 5.8+0.0°0.32+£0.00° 30.9+2.9 45.2+0.2°301.7+17.6°183.9+0.8*14.9+0.7
48  5.2+0.0°0.49+0.00" 30.8+3.4 31.2+0.2° 229.2+1.3" 142.0+0.1 7.2+0.9

¥ 7] Az 20 27 AT RS- E A2 ®=T0%/10/5/10/5, 150/220C &2, 25%

LEg aTeE —7“7] AzA Bl golxa A Er7E Fold F U ofF&
AMS mPom 7|EEE 25 CoA 24A7F BES TFul2 WrE X go|A] gro] £
FIFTHE 7). 8 (2005)° T71AHE A7FeE 719 FEEAL dAFolA AT =4
oA F71¢] A 4

T2 Fo ggko] I g o3k Maillard WHg, dol &
& ol o3 slehasl wkgol o8] ZAss} Hol 719 Mo JFL = A
t3 Ruslgth BaE LFRIE GE 779 Ao] © ofe AE oo} w%xd
%
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£ 7 BFEOR DAY LTUE A% T A% 2 /5T

o5 In o= 7EE0d A=)
ex Az v = an =F
©) Wz L a b 9 d ¥ AE s

=W 7eh) 62.3+0.0° 5.940.0Y 31.5+0.0° 5.3+1.4™ 5.0+0.9? 4.8+0.7°4.5+1.1"4.9+0.8"

95 24 551404 6.5+0.0° 29.1+0.3° 51+0.6 49+0.8% 43+14 45+1.2 51+1.0°
48 52.940.3" 6.6+0.1° 28.8+0.2° 51+0.6 4.5+1.6" 4.0+1.2 43+1.2 4.8+14®

24 54.6+0.3° 7.8+0.2° 31.5+0.4° 52+0.7 4.1+1.0° 3.6+0.9 40+1.1 4.2+1.0®

0 48 553+0.3° 81+0.1° 32.140.2° 53405 34412 3.6+15 36409 3.641.3°

3 el HFF Y
TS AEF 3%olH B= 284 brix, Y 1744 glkg, $UY 1475 ghkgZ 7+
Egkom YEFol F85% 2uu A FFol L03%eIH 185%= Z7H5HATHE 8)
Ao HEF S AEFe] FNTFE IR Z7EEE 7 50193
Z 5Q024)0] A EE olgale] Axd 1A FA B4 AN Ao W)
gol F84% nFAY FEsk FSATE Bush nxd A3E Atk

X8 ATH HETH w2 5T uFvte 54

45T __ = Iz 39 @97 =A7 =99
%) P %) @riv) (ke  (gke) %) %)

0 6.0+0.0° 0.56+0.00° 17.2+0.1° 76.5+0.4° 66.1+0.5¢ 0.03+0.01™ 1.03+0.13"
1 6.34+0.0* 0.21+0.00° 25.3+0.1° 140.2+0.1° 131.1+0.5° 0.06+0.03 1.28+0.14°
3 5.8+0.0° 0.21+0.00° 28.4+0.2*° 174.4+0.6° 147.5+0.4* 0.08+0.02 1.41+0.11®
5 5.74+0.0 0.34+0.00" 26.6+0.2" 150.0+0.3" 142.4+0.3" 0.06+0.01 1.85+0.51°

S AEFS DYstel VAW TTUE AxF T SH(E 9 LAD
AT EH(E 8)3) v R S FEF 3%elM 9, Y, FATe Gl

g Egh AR HEF FFFE 79 o] s om, BEEL 3%
HEA 719 B 2R/} SSEATHE 10).

AT T= FEgE 9= 37 w99 A=
@w P %) %) Briv  (gke) @k  (kgseo)

0 5.6+0.0° 0.53+0.00° 28.1+2.2" 39.3+0.19 213.1+0.7° 102.2+0.2¢ 8.1+1.2°
1 5.7+0.0° 0.45+0.00° 27.0+0.5 46.4+0.1° 226.6+1.3° 139.8+0.2° 6.0+1.8"
3 5.3+0.0¢ 0.77+0.00* 28.0+2.3 47.0+0.2* 303.1+5.7* 177.2+0.2° 8.3+0.8"
5 5.5+0.0° 0.58+0.00° 259+1.1 459+0.1° 230.8+0.5> 149.0+0.1° 11.1+1.7°

Wesgrizd ¢ 171



E 10 A% AE5F0l BE 779 AE B J)5E

HEH < 71EE09H H=H)
(%) L a b 9 gk ¥ Az FE=E
0 585+0.1* 6.240.0° 31.0+0.2° 4.7+1.0° 4.84+1.0° 5.3+0.5"5.0+1.1" 5.0+0.6
1 53.7+0.2% 8.4+0.0° 31.9+0.1" 5.7+0.8°6.5+1.4®" 58+1.2 6.0+14 65+0.8
3 581+0.2" 8.3+0.0° 34.0+0.1* 6.7+1.0* 6.8+0.8° 6.0+1.1 6.2+1.0 6.7+0.9°
5  55.5%+0.1° 9.5+0.1% 34.0+0.1* 6.3+1.2°52+1.1 57+0.8 53+1.2 55+1.0°

G AFE neh gAEe] B4

1) YA 22U 2 2]

WAE BAl Lo} AARE olgde] AxE 2719 B4 E 119 2o REA
e Li WE TAleh MEAE W ArEoz HEF 1rUlE AXE 7719
pHE 06, 9% 44 brix, 9 622 g/kg, 4T 634 ghkg, =AW 14% o =gt
Ars BErt Ba HAEe) FAL Fobx ofF A& Hflon FR7|5EV} 592
LA THE 12, 18 D
¥ 1L 259 22 27)0] 54

e AT FE¥F ©E 3T 899 A% D%

g P ) % G @ke)  @ke) Ggseo AT zud s =A%

iz 63100 03H00° 0708 272402 143402 760+04> 1245 47402 22407 14400° 4SHH0E°
HE 6900 02400 276412 31601 A66+06 10406 148+18 61402 2601 1.4+0.0 53102

%12 279 2 779 4% 3 J)ss

A A= NE=0H F=H)

T L a b ks Bl & H47 FTHE=
= 59.6+0.0" 5.1£0.1° 30.8+0.1" 4.9£1.1"4.6+0.9"4.7+1.1"4.7+0.8™ 4.9+0.7°
drg  51.3+0.1° 9.740.1° 32.4+0.1 5.9+0.9 5.6+1.0 5.0+1.2 53+0.8 59+0.7°

a9 1 254 =g 7]
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2) 1FA: wE FI)|(AE)

HEF7)e] EAE 78 Zg )9 VRV R AFFor Bad ayvE ve
F719lA pH, B, T, AT o] o =UhUE 13), o] Mo VzEe
|, grol A g3l 14, 19 2)

® 13. Y F7]9 &4

A AR FEIF vE $9% 8dY% AE AU E%)
gy P % @ @i @k @k (egs) =gy oM =R =9n
Tl 6.220.0°0.22:0.0"8.9+1.6%28.8220.2°122.9+0.5"26.8 & 1.4 2.8-0.2" 21.103°4702°0.8:0.0° 12405

T2 68+0.0"0.2+0.0 5.2+0.6°33.1+0.1°125.0+0.2°37.9+0.1* 4.2+0.9 21.4+0.55.0+0.11.2+0.0° 7.4+1.6°

# 14. HH FIA = 4 V| %
2 7135093 A=)
i L a b q# B\ ¥ A FNE=E
Tl  74.2+0.0°3.9+0.0°31.0+0.0"> 4.4+1.0" 4.1+0.7° 41+1.2" 4.0+15° 4.4+0.9™
T2  69.6+0.1°7.2+0.0°34.7+£0.1* 6.7+0.5* 53+1.0* 4.4+1.1 50+14 53+10

=
L=
—a

>

O™ 2. HE 7]

o BAE 284 /19 AR AT S0 S IvkE BE FPolA

— T o
gdto] shako] o =tar, A1 HEALS 6.9 kgsecE T WUTHE 15).

Fol S ASIYOr JEEE T $sIont BAH frolde T 16, 19 3.

2] A TT me 29 sy 924 kg B%)

o 3% @i @ @ Ggsed =t zod zie 244
oz 7000 012400F 597+13° 132402 3560+15° H1+35° 150408 102405 19+01° 10+00° 100405
75400° Q06H0P 584+25 21.5+01° 449+21 101L.7+4.6 6.9+0.9° 69+05 25+01% 1.0+0.1 49+02
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=2 FUR= 7122093 FH=H)
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