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ABSTRACT

This study was investigated to develop food product and experience programs for
fitting to farm in Gangwondo using Potato bread and fermented beverage with wild plant.
Quality property of three varieties of potatoes(Sumi, Daeseo, Oryun) were evaluated. Oryun
was selected for making potato bread based on its high starch content, sucrose content
and preference survey score. In order to commercialize Oryun potato bread, we evaluated
various quality properties of three types of frozen dough(un proofed frozen dough (UFD),
proofed frozen dough(PFD) and par—baked frozen bread(PFB) for Oryun potato bread for
five weeks. We expected that UFD type is highly suitable frozen dough for making
Oryun potato bread. Also, we developed fermented beverage with wild plant such as
Codonopsis lanceolata, Ligularia fischerr, Luffa aegyptiaca using Leuconotocs fermentun JS
dried powder. Raw material of wild plant were sugared at the rate of 1:1 and then
obtained liquid of wild plant sugaring. After filtering, it inoculated Leuconostocs ferementum
JS. Various characteristics such as pH, Brix, Color, LAB(Lactic acid bacteria) count, and
coliform count were evaluated on the different fermentation temperature(15C, 25C, 3
5C) for 5 days. Considering various results at different temperature, fermentation and

seonsory properties were optimal at 35T.
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3 L A g (291 %)

A 2 o Xt g2 48 H E 8 L= & Ho|ZmH
30 22.4 15 17 8.4 6 0.2 1
2 35 17.4 15 17 8.4 6 0.2 1
40 12.4 15 17 8.4 6 0.2 1
2% M an z4 | | zaun . ol o |
al 7=l ] = = ==t || gt —1 =0l ®7| — — o
2 AEHA (201‘) Bz =% (20—.'_—. 200 C)

# 19 A1l wigh ez b3 3 A garidA 30T, FUlgE 75~80% ZA
A 1z BE 3 3 UkES Ao} 40g¥ BIdith ALoxM 2087 =dE & 5234 A
alt), g wrEr ]OM 30~38C, 75~80% ZZAoAH 23 @FE v}z 3 165~170C L

3 2. ZHAw v glhe) (F9 - %)
A2 EsdA dHE R A & 24 H E SUINE 0|AE
30 22.4 15 17 8.4 6 0.2 1
35 17.4 15 17 8.4 6 0.2 1
40 12.4 15 17 8.4 6 0.2 1

s 12185 =8 SUEE g8 pRle s =7
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off

(1
SESHA 10g9 25% HCl 20mLS &3S & 500mL g8 k=39 ¥il 95T water
batholl 3A1zt &<t 7FpE3) AlHT 7HEal A7 AlEE AAA(NOS—A)E ¢F 30mL <

#3te] 20mL 10% NaOHE ¥ ¥ 500mL A& Zet232 &7 S/HTE FEshAoh

A7 AF" A8 ImLes FHsiA 34T €9 ImLS B3 EEE E9 158 7 ¥8 B 35
o WAANZl & ZFH4 3 mLE 715l 546nmolA SF =2 AP AESE A4
of 93 HEFHF e AFE3IATh

(2) a9 =
ZE A 4gol] FFS 36mLS ¥ 108 34 sl #23F A7 F 0.2um membrane sylinge

filter2 o3} & HPLCE A}&3}e] ELSD detector® sucrose, fructose, glucoseE EAI3lA Tt

(4) Wl8A
NES AFste] 500mL AAGe] 2zt HuE Zgstn P g Fuje] ul(Fu/FF,
mL/g) o2 EASFYT

=
o] B8 Text analyzer(CT3 10K, Brookfield, USA)9 2mm¢l ProbeE #A2+sl1 A&
E 2W ¢gEsle] dARLE 53 HbESie] Ay, gEHA, A, HPAHES SAHSAT

(6) SEM(FAFAALE W] )

WEodele] W NES 5402 @ F, 0.5x0.5x0.5em olEE ALY I F, GRvF ®
2 AAY SelM Mg =FAR F FARRAERAB(SEM S2500C, Hitachi, Japan)=
AHgSte] 1,0008 Stojste) WrpzE wRsAC

(N3 2) AATESE FFLEE A7

LA =2
=3, g4, FAm]

23, 99, FAYE 47 52t 2o ARSI AHHD BAE AAS F, AR S
A3} 2T FFE F AH/N(FENN HMF-100A, FAR7DE ol §3te] 3~5mm 42
etk 8700 e F 7A~149 ¥F F olusie] WAHL Az
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(2) frabd WSS o] &3 AAEESE

B oAgs dan|AEAAY 3PN Leuconostoc mesenteroides(KACC No. 12313),
Lactobacillus plantarum(KACC No. 10552) & &7/ #FE EoF dto} ALty od, o3
B S 12brixe] FE2 3Aste] ugE T 71(MAC06100, EYELA, Japen)S o]&3}o]
121°C°ﬂ/\1 1583 B9 F &g S Axsdot eSS WASFIAA 34 9d)
o] AT 1% HE F 35T wid7lolA 393 MiSAIA AxstAqth Az & cFuld
A 20%9 Hid SHIFF 80%Es EFEt] 35TCY F7]0A 547t MiYgsted FFEE A
Z3st At

(3) Akt E8s o] &3 AL aSE

12brix2 3|Agk Akaf7gol| ikt

=
B Lactobacillus fermentum JS(LW Ao~ 7}2) AF=
0.01%(w/w)E H=3} 15T, 25T,

35CelA 543t Ha AT

£ I=YMR 3023t Fetr 1E5AHET (24,0008, 4T, 20min)E AT o1 F
AyZz oS 7Fted ¥ (Whatman filter paper No.2)3lx o HE FHstod yAE FE=A (ATAGO,
£ AH&S] SAsh

(2) A=

A =) A 2FA (CR—400, MinoltaCo. Osaka, Japen)S o]&3te] Al89] dAS AFGHIE 103
B AT 38 d BEWI(L=97.75, a=0.49, b=1.96)2.F BT & AL
L(M%, Lightness), a(FAM %, redness), b(FM %, yellowness) ko2 Ve TH

(3) pH B A&

AR 7} 50ge SRS 250mLE A& F I=YME 3027 B4t uHLUET
(24,000Xg, 4T, 20min)E& AAEAh o]F FFNHE o7 (Whatman filter paper No.2)3}
I3 AfRNS FHete pHeF FAEE AU pHE AFd 20mLS FH3te] pH meter
(SevenEasy, mettler toledo, Swiss)E A& =AU} A== A8 10mLES H3Y 0.1%
ez d AAeFS H7FSta 0.1N NaOH &40 2 pH 8.30] & wj7px] HAste] AHlH
NaOH&H ] An &S 73 F lactic acid(%, w/w)E SHaste] F A3 TH

NaOH 2 % 2(nl) <F<0.009
A% (%) = 4 ATSHOZ % 100
=%

(4) #5937}

F509 109 PO AR A, F, %, AANF7)EE] F2o] thate] Pl
A=YORS Foh: 74, BF 4%, S At 1o AANESEE 58 A%
37kt




(5) Akt
AE 10gS FH3 H FH9 9ujd] siFsle A2 954(0.85% NaCl)g 718t 42

7](Bagmixer®400.Interscience,France) 2 18 7+ 723} A7l & A|898 ImL 3} 9mLY]
a2 A g

MLz G4 34 AlFHTE 0.002% Bromo purple blue?t #7FE Lactobacillus MRS
agar(Difco, USA)ZE o]-&35Fa 30TollA 48417t B3} ed spread plate methodo 2 &3 3T

(6) g

A7 AZE ANAEY ImLe AT TE HED e 1mL EF 3 & 37TCoA 244
ZF weket & B A HErs gAT Loz Al

3. 4% ¢ 1%

<AMFTHA : BARBATELE AF 83 A7>
(N9 1) A A28 a7
ot AiEg Zxoim

-3

ML
U.‘O(_',
ol
tllo
A\
o
ot
iin)

£
to

o

=

>
=7

o\

o

4

=)

=7

Lxt 25 HE5HEH%) 2 2512K(%)
°F 18.12+0.92° 74.52+1.01°
o A 18.4742.49° 75.28+0.89*
2= 12.67+0.36° 81.42+0.27"
7t FFE S FET & BEAZT, sucrosed] FFS

7) SEEFFAA 7 =AW
ERston, fructose, glucose 2 1 FFAAM 7 =4 Yetwo.

E 4 FEAe 29T 33
Ux ES sucrose(%) fructose(%) glucose(%)
SR 0.83%0.01°¢ 0.59+0.01° 0.59+0.01°
o A 0.49+0.01" 0.4040.01° 0.3940.01°
¥ 0.394+0.00° 0.74%+0.00°¢ 0.844+0.01°¢
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3E 5. AHA FAE54
gz 9 smmme 2= oH
A7 (%) L a b
30 33.941.33"  75.2940.91°  —1.14+0.91°  21.7243.52°  7.89+0.30°
°F 35 36.3+1.21°  68.88%1.80° —1.27#£0.83"  20.59%3.51*  7.96+0.06®
40 40.3+3.06°  65.51£3.04° —1.71+0.61*  21.58+2.06*  8.00+0.01"
30 28.4+2.56"  75.0240.75° —0.52+0.82"  19.99+2.45"  7.78+0.03"
A 35 32.5+41.51"  73.77%1.39"° —1.00+0.33"  20.34%0.70°  7.89+0.03"
40 34.040.76"  63.68+1.97° —0.10+0.30"  20.94+1.17*  7.93+0.03°
30 35.6414.07°  72.2543.04"  —2.33+0.39"  22.54+1.49"  7.8740.11°
v 35 40.98+1.24"  68.75%£2.30" —2.0140.51"° 24.03*1.16™  7.87+0.07*
40 42.55+3.60°  66.58+3.20°  —2.78+0.59"  23.80+0.74"  7.96%0.06"
H-&4e FFol] tigh 3]0 Bl(nl/g) 2 A H7bgel wg W FEAS wag 23
A FEFANA A Ho] F7184FE v8F o] fadte e UEIHOH, o) ARZlA
E 5 AdRo] A FEe] Be4E Wo] & BEA RIlal FAYE AFS B xe
7NAAH BEARNAE Be FFAA AAgF] 7t E4E At SUkste A4S BAY
(3) F548 A #54 54
7t FE, EleE AAE Ax F 73 AR degriE AAlst] 243 42
I, & 40% H7FS wMAA FAF ZIswrt 7 kA, FA7bE AR kel Srbe
T5 ot AAA Vs=rE =4 vEies 28y gake] o] SUtdeE oje] EiFdt
L, HgHo] v U A A o] SUMESER Axdrt A AoR ot




20158 A[EHTETN

i 6. ¥ed 54
=3 LR MIHH%) A Ei ot A 7|e=
30 3.83+1.04% 4.06+0.54% 4.17+1.15% 4.39+1.09°
L F 35 4.9441.00° 4.50%0.79% 4.61£0.98° 4,94+1.06°
40 4.5041.04% 4.4440.70% 4.78+1.17% 5.06+0.87%
30 5.20£1.06° 4.40%0.99° 4.30+1.26° 4.95+0.94%
o A 35 4.35+1.04° 4.85+1.04° 5.00+0.97% 4.89+0.74°
40 4.10+1.02° 4.30+0.98° 4.65+0.93" 4.454+0.94°
30 4.35%+0.99% 3.90£1.02° 3.90+1.25% 4.20+0.95°
Sl 35 4.65+0.88° 4.15%0.99% 4.25%1.07% 4.4010.82°
40 5.05+1.19% 4.5540.83° 4.40£0.82° 4.70+0.86°
b |
. | & (mifg) HAE(g)
1100
E
800
, wos 100 nsox
-::: igg W35%
05 . ggg ma0%
100
, 0
28 T4 #0| 23 ChA 20|
Eb2{ 4 (mm) HEde)
12 450
400
10 350
8 300
W30% 250 W30%
° m35% 200 m35%
4 150
2 0% 100 A
50
0 o
=1 A =0 22 A ESL]]
aAgd(my)
500
40,0
30.0 0%
20.0 W35%
< Wl ol 7
oo !
25 CHAd =0
a9 4. AR FFEE AR AAHEY Fd EA¥n



Y5 A(UFD), 2 a¥EAA(PFD), WsdAF(PFB) 37k o2 Ax stof, Znld
ZASHE —50TolA 30817 FE5YE F, —20CA 5573 AAste] sAG73 & #F

-
2 545 v

(2) AR T W HFTxE 24

Frozen storagetime (weeks)

Frozen type
a9 5. SEM "lAlFx #FZAR (X1000)

(a: ST d, b DEFHY)

SEM #3743 UFD9 PFBe WEA% 713t st viAl7x7F 24 Wsts A
3t9aL, PFD A% th& el ulste] 7]13te] Aol whek gas pore F919

o o S
%S <l

AEs -2

TR PPTE WA FURA BT AL PP FAG 5 Ak PIDE of

Z We YA {8 Hlsle] e vE-FS Yy, 3 vl E, g
of wo] Z RE 2 3 Ry} Fa, =y FEo] At
(3) YsAZ7T T FEEA vu
WEAAS oA 12~18A17 slF A7

_:'6‘_
of pH, F2d, v&4, 4= 59 F2 54<
_’C_)I_

#4355
pHS} 23ha3t 2o g8t4 S48 3714 79 =Y WEA% 3 2 vas

&3
of wls}
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(2) A¥d=Z==a%y

=
Iy
b1

=218 MEaE

10.04
EEES

nENE
=
ntE

(LELE

W OEREIA O 117 (9 %)

A= R - 0 e A

e

(N8 2) FATaEE dFL8s AT

AtzH Hgy =g ME E 5 bl
S — | — —— A
M (AR AL /)= 1) (3~5mm) (7~142) e
ag 9. A AxFTA
% 8 A 3=
ARRHY = =(brix)
= A 53.6
g d 57.4
FAH] 53.7
& 9 60.0
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(2) FEsg Ax

oAE FE ol &3t 12brixd] E=E At 121TCoA 1683 Eadd v, i
T2 Leuconostoc meseteroides, Lactobacillus plantarums ZtZt 1% 2 HZE3te] 397 uj
kAt Yok 2o whgo g Axd wikdy 20%9 B BASHE 80%S &gl 35T
o] 7oA 5947t witste] HESEE A XA

A 5| = || Y ®E | | HRYM 20%+ | | 2 E ozt o
(12brix) (121C, 158) (35C, 3%) S|M HFH 80% (35C, 5

w gl AFFEAY AN FARF 1% BE

a9 10, AHAga S s ARITA

(3) HELE FAtTF
BESE AR F fAF F5 A4S 49 F A9 #F 2F AFFA 4 ImL7 1.0x10°

SR £(CFU/mL)

Lactobacillus plantarum Leuconostoc mesenteroides
Z 3 2.2x10° 6.6x10°
o 9 3.6x10° 4.2x10°
(4) FF Qe 9% FESE B
FF AR 98] Y LELEES AR sto] SHARPOR WS AN B4
3 AANZA7NZNA Lactobacillus plantarum o7V =4 JYehv A= o




E 10, B AL

= o F Al & o A 7|5

- Lactobacillus plantarum 3.90+0.74  3.20£0.92" 3.90£0.88  3.70£1.06
Leuconostoc mesenteroides 3.10£0.32  2.50%£0.53  3.20%0.79  3.00£0.67

0.6
PH SME
— ‘"‘x\ 0s
a I N e
-~ Y e
= EH — B2
S i N 0.3 e
- - = Ll =L}
3 0.2
=4 0| . 240
——g&¥ 04 ——a%
2 o
1% F4= 3 ag 58 18 2y ER" Ay sg

a9 12, wgTIREe] whE pH 2 F2IE W)

QL
L D
=
b
L_‘
SD
o
2y
S
b
:i
HJ
L
Hﬁ
kv
Lo
pao)
d

= A_'H =
T L a b
= F 90.05+0.00 —1.99+0.01" 34.7240.01°
g 9 96.55+0.01° -1.19£0.01° 7.39+0.01°
A 98.14+0.04° —2.27+0.01° 8.67+0.00°
& 9 98.4640.01¢ —0.85%0.00° 7.5440.01°

= —iia =5
.5¢) ) (80%, 302) ) B
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12 Y ¢ass

_ ) S AR A AR Z
2 2 7|ZHY = ° A T (<jrians
T 2 | 2E |G pH =(Brix MMAB | (10g CRUML) | (CFU/ML)
0 6.0140.02° | 12.40+0.00* [101.08+0.01 - -
15C
5 6.8240.01¢ | 12.4040.00* | 105.80+0.02° - -
Ak : : :
e 0 6.01£0.02° | 12.40+0.00* [ 101.08+0.01 - -
B} 25C
TE 5.65+0.01% | 12.30£0.00* | 104.44+0.08° - -
(0%)
6.01£0.02° | 12.40+0.00* [ 101.08+0.01 - -
35C
5 5.9140.01° | 12.4040.00* [102.58+0.01" - -
0 6.054£0.01¢ | 12.40£0.00* | 101.52+0.00*| 3.42+0.16° -
15C
5 4.2140.00° | 12.00£0.00? | 104.61+0.01¢| 3.7440.18" -
Akt 0 6.05+0.01¢ | 12.40%0.00* | 101.52+0.00°| 3.42+0.16° -
ok 7 25T
(0.01%) 5 4.5540.12° | 12.30£0.00* | 107.60£0.04°| 6.64+0.14° -
6.054£0.01¢ | 12.4040.00* | 101.52+0.00*| 3.42+0.16 -
35C
5 3.60+0.01* | 12.30£0.00* | 112.3840.03°| 7.39+0.15 -
i 13 =3 $EEE
, ) SAIRA AR 2
=2 2 AlZHY = ° A ey o (<jrians
T E E AR pH £ Brix) MAE) | 1og crU/mL) | (CFU/mL)
0 6.30+0.01¢ | 12.7040.00° | 91.11+0.01 - -
15C
5 5.3340.00" | 12.47+0.06° | 96.91+0.01" - -
Ak
o 0 6.30£0.01¢ | 12.70£0.00° | 91.11£0.01° - -
b | 25T
Tozl;)} 5 5.4940.00° | 12.60£0.00" | 99.40+0.01° - -
(]
0 6.3040.01¢ | 12.70£0.00° | 91.11+0.01 - -
35C
5 5.64+0.00° | 12.70+0.00° | 101.09£0.01¢ - -
0 6.3240.00% | 12.7740.06° | 91.14£0.01* | 3.23+0.17 -
15C
5 4.1840.00° | 12.60£0.00" | 101.92+0.00" | 3.40%0.38" -
Akt 0 6.3240.00% | 12.77+0.06° | 91.14+0.01* | 3.23+0.17° -
Bk H7H 25T
(0.01%) 5 3.5740.00° | 12.50£0.00% | 104.61£0.03°| 5.07%0.27" -
0 6.3240.00% | 12.77+0.06° | 91.14+0.01* | 3.23+0.17° -
35C
5 3.5240.01% | 12.60+0.00" | 104.8940.00%| 7.77+0.07° -
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% 14, AV 2ESE

} AR A At A2
=} k=3 A,j_I'OI Ct= (° - A—'! T [
0 4.2540.00° 12.9040.00% | 106.5140.01¢ - -
15T
5 4.2140.00% 12.8040.00% | 104.3740.00 - -
v
Hu} 0 4.2540.00° 12.9040.00% | 106.5140.01¢ - -
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