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ABSTRACT

Browsing due to peeling, washing and cutting is a problem in the process of manufacturing
a simplified, fresh—cut apple processed product adapted to the lifestyle of busy modern people,
Therefore, we investigated the browning inhibition effect and quality characteristics of
organic acid treatment and drying method to prevent apple browning, It was dried by
cold air drying (40°C), freeze drying (-70C)
and ascorbic acid, 0.1, 0.3, and 0.5% for 30 minutes, followed by cold air drying (407C),

, ., vacuum drying (85, 50, 70°C) and citric acid

The moigsture content of apple chips was 4.19% in freeze drying and 6,29 ~ 7.73% in cold
air drying and vacuum drying, The degree of browning was 0,080 and 0,104 for cold air
drying and freeze drying, respectively, which was lower than that for vacuum drying,
Polyphenol and flavonoid contents remained high during freeze drying, In vacuum drying,
browning was more severe at low temperatures of 35 C and 50 C. The hardness of the
dry method was as low as 497,534g / ¢ in cold air drying and freeze drying compared to
hardening of vacuum drying in 2,688 ~ 4,324g / cof, The effect of organic acid used to
inhibit browning of apples was low in treated concentration and little inhibition of browning,
However, polyphenol content tended to increase with ascorbic acid concentration,

By using O—ryun rice in Gangwon—do, the study compared the quality of bread produced
by various processes of pre—treatment, First of all, comparing SEM reports of the
untreated powder with rice powder roasted at 300C for 50 minutes, roasted rice flour
was more evenly ground than existing rice particles, the surface was slicker, and the

internal and external friction also decreased in a result of PFT measurement, Comparing




the properties of the bread processed with Lactobacillus fermentum and yeast respectively
during the fermentation process of roasted rice flour, the hardness, viscosity, chlorides
were excellent, and the loss rate was low when treated with ZLactobacillus fermentum, In
addition, rice flour bread processed with Lactobacillus fermentum had the highest satisfaction

level in terms of the appearance, color, smell, taste, and texture of a sensory evaluation,
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e FALA AAWFEBI 69 FAEZO, FHRD, THUAL U}l At

229 % 1 gk 22 AR F S pH, AR, 4%, ASHEYDPPH radical
S SN SHUFS AR 822 A0ACH EEHo] E3te] 105C AtadEY R

& -2

Selnt, pHE 22 5eo] ZRS 45mi Y FES LA T pH meters Ao
24319t} M= spectrophotometerS ARE-3}], Hunter color value £ X (L value), AN
ST (b value)@} A2 Zpolel AEZE Yepf|¢itt Ax= A X A(Rheometer, Compac—

Japan)E ©|-&3to] £7%, 3mmel probed HFASIIL 60mm/min®] &2 Y53t
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o] dA B9 =g 103 e s o, HYAEE g—force™d ¥ = eI
DPPH radical 47842 A|29 0.2mLo]l 0.2mM DPPH(1, 1-dipheyl—2—picryl—hydrazyl) -S-oA
0.8mLE 7}t 53t ¥ Ao 3027 ¥h-§-A]Z]1 & microplate reader(UVM—340, ASYS
Hiteeh GmbH, Bugendorf, Austria) o[85}e] 517nmelA FHEES 24519t DPPH A58
AF G0 H e} s Abole] FHE xo]E wWlEgR Uehfgon firtis FAEA R
&% ascorbic acidg AFS-5FSIT}

THEY B, A, ANRE ARSh] Al 6dd SHREE AEddE el

= &, ’ [o]
slgon, Mo AUEEYE B 52T 08 ARl duiRe 97, auebA,
SUHE o] 83lo] Azt

A
shgich. ARHIO BABAL S, pH, WE, A, B, 2¥E, Bl Sehw

(H2MIRtA|: S=s0t 018 CIME JHE)

ANE 1) A7n BZopw sat

2 At e A FHQE, LU LR VMR e AdaAT TR dRbdE, Ak
EAS &Fste] vastnt. =542 4L PFT(Powder flow tester, Brookfield, H|-H)&E &%
NEE 27 59 gES B UEGS Wl fEES SYSAD, oie] S0 A 1
BiE e A URtAE B4 AOAC EFEAR )Y &8k HEEERE 105T
gt zor A5 Az 2o SFERAolR RS AFESITE 2332 600C #7)

o 2
Soxtec(2050 SOXTEC, FOSS TECATOR)Z &3] &Asl9r}t 2he Kjeldahl AHX](Kjeltec
auto sampler system 1035 Analyzer, FOSS TECATOR)E ©]-83l Kjeldahl Hoj oJs] B A5
fon ZARE Fibertec ol 8311 ARAY W ¥ NS A 2% we s
A= A=A (spectrophotometer em—2600d, Konica Minolta, Japan)E& ©|-83}o] UATH
HOIE 3u% 108]K4 AT 1 BHEOR UehReth 24 A EEMWHL-97.75, a=0.49,
b=1.96)0 2 WATF & ALRSIG Ow L(YE, Lightness), a(AMI: redness), b(EHH:, yellowness)
o= stk 542 Text analyzer(CT3 10K, Brookfield, USA)¢]] 2mm¢l ProbeE #Z}3}1L
ARRE 108 vhaele] ALE SR,




AE 2) 73_’-‘1‘ Zﬂ"}‘}% A7VE Az
AR F, L) Fgg A FFEPHE, A7)E 343H200-300C) AR &
mesh(180, 200, 400, SOOmesh)tﬂi W7VR QIRpe] BAM} SRELRLs W 8a|x) opll @ e
Haje sol HmsTh, EEW AR UAE BESY) 98] TENAS TR FARRE
(Analytical High Resolution Scanning Electron Microscope) SUPRASSVP, Carl Zeiss)& ©|-&
shol 22F 1008, 10008183 EFsIgom, ARl AAUE F 2P Aol ARSI
TERIEFATE= AR 2.5g2 50mL YAET BEHO| Fok1l, 254 30mLE 71519 shaking water
batho|Al 50~80C& 3087t Agsl & 3000 rpm O & 1087 QA& gl A4y JAEQ
AR Ao AR 1) TRE SLULE AU, SBAAE N3 2,568 oml
AR BEdo #Hall, &H4 30mLE 7}5ko] shaking water bathol4 50~80C=E 3087
sk & 3000 rpmo = 1o§ ZF QAR E skgrt AFSole 105 CoA] 12417 Az &, 188
a2 A3t &s|eE AME39tt. Amylograph(ASG6, Brabender, Germany)+ AACC
method(AACC 1983)0) ute} 65 g9 A R(14% AH7)E)E 450 mL ZH50 A AA H-Lof
U H-L0| IHETE 7500 rpm 2 ZAJCE FHerho 157 12C9 v]&2 30TCoA 95T71A
7tdsta o] AEolA 2.587F §XA17] & 50 CE YA Z|HA S3EE (pasting temperature),
Z| 1= (peak viscosity), ZF|LHE 2=(peak viscosity temperature), Z|ZFZ=(final viscosity),
breakdown @ setback ZF2 53] &%l gk ARESI T

A& 3) 34A AL

e kol Hs5ob Ald J, 2, 3592 st 47 34 AxRE skl H5ot
ASHE 9501l MY M AT 80 moshel A ol §370] ol A AL A8
shlet. ol HE Haot] A NE AASEL 1.5emX1,5em<1,5em 2 AA| AE L, W&
WOT)AzBlo] Ao BT, Hopol HEE ol Reje] HolE WE@OE B %,
-4 (200mesh) 5] O}:Loﬂ A7vetoleh, Haot wE5HE Haot ks 100C oA 8hr
60Co A 4br 553 &, FHAR ARSIt 7HEE Texture FA2 AR 102 E457%7]
(Texture analyzer, model CT3—10k, Brookfield, Middleboro, USA)o|A %7 4cm, £¢] lem@]
cellof] €ol full—cap method WL 0|83l 109 ¥k &A3519t) &4 Z2AL plunger diameter
25mmE ©]|-&3}4] crosshead speed 10mm/sec® A|EE 60% compression 3FFT ZA 42
hardness (FI), adhesiveness(F-2HA)
RS 2] BRI,

rm

springingess (Bt ), cohesiveness(-&44d), chewiness

s

A8 4) B3ol o8& A A

WL E5H meshd 2 ZF AWYE A|xd &,
TAE focus groupdl o8| AlRe] 3, <o, #AGr, gre] x3 A, F =
gisted 57 Ay (i Fuh 54, Fvh 43, EEolth 3d, FX gl 2, ol¢
1oz grhshct.

2018 = AR TN



(Ag 5) AL LEF o]g AW A
A

A FFARE (L fermentum) 3t 5-4] & ARFFARI(AFY-3)S & Hhgof Wraa

A
.i.
.
1o
=
DO
)

PHE P HRLEE AT WE AR A, GAALE AL 18, F5 28, &=y B9
M 28, F4 15HE0E HASYD, ofnd] wEeE 27Tk 1% WEk WRAIZ 805
WEA GE T5-80%2 GASAL, olF, Y T FIY/|E Botd AAE AATA. 22
WER0E) F, 2% W 505 &% 85%2 FAI5t] HF S 190C, Wi 180T 4587 T8
%, Ade wmstact

=3 P AAE EAELR 228 Y Tol
| ABEAF okl AE Fo| shpolths, 2012). webd V)AL
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S 0.9~2.93%%1L, pH 5.95~7. 46, M= 1Z}o] 37.88~52.07, aglo]

9.89%t}, Br= 1,507~4,253 g/ant o MY}, F F(2007)2 HEA

2, FEEN S @Yt EiA 23R ARA BEA Y Hdrigo] WEpE, BEEA

Feo]l 848 SURIRITL sigledl, 2 A7oe vlswt AE Honh EES

TEghge] 2,93%% thE AEe) vle] =oTh Mie S4kREE0] 1, bgte]

S DPPH radical AA52 247 2Z9 57} 32.5~33.6%, SAIAHA]2ZT]

0] 14,0%9tt. & 5(2009)> HAEL 3, 6, 9% H7} A 2= DPPH

ZF7y 91,31, 92,57, 93.98%2] TS HQIvtal Husiglrt |/ (201D #HY

1~4% 7} Al DPPH 2ttt 42A50]51.6, 60.7, 61.9, 74.4% tfal sk}, ol H]g]
2319 DPPIT iz 278 R,
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Mealting Tempering

(50T) (50T to 317)

Scooping | M | Mixing | W8 | Filling | mmp | Cooling
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FA, 2, 3mm)E, FPLE60, 170, 180C), FWAIZK, 2, 3 S
Aotk A 1mmo FRE pEFFFE 22032 FAIAAA 7ES
et FA 2mmO] AL FHARE 129 A EFEFe] 17~57% ol4de]9laL, 180T
= o] 1welst frk, T 3mmo] HAYL 160~180C =04 FAAT
ko] 22~64%2 ET AR AL bRk thET 26,9100 HsFE HRFS
AgTtE 2mm—-180C-2H, 3mm—-180C-31 2Lt}
519972 FAR Al Al canola oilo]] FAFEIAIQ] TBHQS} siliconetE 713 7% AR
self life@d o] mIpA|olet Bty & oAM= F7E= ol&stded =5 71§57 2
[¢]

FE71e o) Had Aoz AZEY



= wEE
= m
= =

10 1
n,,|||||.-n..

g3 LIS 1-1602 11603 1-170-1 1-1001 11783 1-380-0 0BG L-130-3

0o
800

(7 101 L0602 11609 1M 21700 217D 100 1M 2180

oo
B0

500

gwu

]

A 00

4
00
100 I
oo = i B 2 = =

nEF HAH HET FIR3 HH D0 FN 8RR FIRH

38 5. AR Haly L2y

g 2018 E A|E0ITLE T A

gz LA L3N R0 3O 300D LDSE 1D R HEWd

5000

20000

A 15000 +—
L

10000

000

am -

GEP PN ML FERS MG SIMA MDD MG AN LIRS

H S igfomz)
£ B
g8 8

0000 -
5000 -

o -
GE= FED OFIEH FICA RIS ORIMD MG RS RIS MRS



-10.00

1-I0-1

1-3C-1 01 I -I7-1 P01 OO FIDAD - B

327

B30
oo
B2 0D
5000
000
L H R
2000
0o
co
-10.00

wL LT iE

L

FiE

T A ORI PPN 3T F] R

= Eoy

Tond

i mb

UL

B-150-F 3-1E0-3 B-170-1 B-17G-2 3-IT-3

T T

B-130-1 3-150-2 B-1B0-3

MEHSHL, a, b value)



::::m

1-160C-1, 2, 3 2-160C-1, 2, 3 3-160°C -1,
1-170C-1, 2, 3 2-170°C-1, 2, 3 3-170C-1,
1-180°C-1, 2, 3 2-180°C—1, 3-180°C-1,

a3 8. AR iﬂlt” i t4 3}

AL 19 99t Zrt. e AXE 2mmE A T 85CofA] 3. 587}
3 1-3% NaClswo] 55 C 4

7d 180Co A 182 HAN & 23S FYsto] 3 232P S ARG
= X 1~3%0M 2%2] Agsirt ouddde F2 Ae2 YEht 292 1S
EAe SH 153%, A% 830g/cr, A 24%% T}
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ITE= a2 =T EENE LET
(2mm) *lﬂbb 3.58) ‘[9% NaCl, 52 - [50C, 2AIZH ‘ = (180°c. 18]
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E 4 URE Moy 2UEM Ha

Azl o x1 = . HE EHY . 42  F=  EAY
s == FECF e A7 B @) (gfad) (%)
1 = - = 180T 0.5 X

2 - - - 180T 1 X

3 - - - 180T 2 X

4 85T, 3.5min 2% — 180T 0.5 X

5 85T, 3.5min 2% — 180T 0.5 X

6 85T, 3.5min 2% — 180T 0.5 X

7 857, 3.5min 2% HZx 180T 0.5 @) 2.41 1,130 19.6
8 85T, 3.5min 2% Az 180T 1 0 1,53 830 24.0
9 85T, 3.5min 2% Ax 180T 2 ) 0.66 771 20.6
10 RT3 - = — — - 1,93 306 24.8
#AZAZHA0C, A7)

LIl ]

1807, 0.5min

180°C, 1min

-71&-1807TC, 1min

o
nE

fo

180T, 2in

-1807C, 2min

4
>
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a1, ARE 22F ME, F, W2y

2 I e B e s R

Atikel ZRAAE fle] AR 714l ATt AS yEhdA] gisted, EHHuE hgellA
ascorbic acid® FE7} wobd4E FUISHATE Axd ARR e sRdds sEdxst
41%2 7P deron WE AFARE 6.29~7 73%ArE AWEL WE7Ax 0,080, 0.104F
Agxrch WYodvh, Zejvls W Sehiicols 3he 52 AxA 24 A= A8 A2
B9 e 2291 35C, 50CoA ZrdAde] o A3kt

A oseowx G5 oenome oam o ogwe OO S o
mge - WE 683 468 403 011 0080 39648 949,74
0.1 WE 732 442 403 012 1105 342,90 1,020.93
ditric acid 0.3 WE 741 417 397 015 0135  278.38 849,59
05 WE 823 403 393 019 0106 39847 935.48
0.1 WE 713 459 410 011 0091  656.03 1,149.98
aﬁf;ic 0.8 WE 741 442 400 013 0110  741.90 1,093.54
05 WE 792 442 407 020 0106 102688 105335
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o

aAx 2 2B H g ME 1) T Zflhs EetEL0|E=
z=2 () %) P (b (%) (mg/100g) (OD420nm) (mg/100g) (mg/100g)
Wz
oo 40 683 468 403 011 5110 0.080 396,48 949,74

] 35 735 4387 897 175  49.75 0,926 960,46 349,41
AL
No 50 773 420 390 255 4832 0.225 397.95 538,43
v 70 699 4.30 827 219  49.03 0.202 589,31 830,37
=2
S5 -T0 406 452 413 185  50.77 0.104 631.38  1,140.52

ol Az AR A%

Az AR Al Al A ddo] BAIZE FE Itk ascorbic acid(0.5~3%), & FA(0.5, 1, 3%) 5 <]
ANEE AA Az A Alzggde 19 133 2o}, 483t AlME smmE A|AS § 40T ofA
127 GH2F 0.5% NaCloll 1827F HAseh, 1§ 60 CHEART] o] 3AI7F Axsto] Az
grk A 520102 ARkl ZHAAIE 98 5%=(20,40, 60brix), AIZPEEQ, 4, 8AITHE ARG
2|3t A7} 40brix & & JA] & FAARTL HF AF @t
%

,-q < F7HIA =
st 2 AFolAE GATL NaCl &8 A2 Al Al 2 AAsh= 202 velytt
=Xl
M= | | zE e auH | [:rl'il - MU%’%‘,E] = Ns:t‘]:llb‘?(‘é)‘ [fo;i_n

a8 13, Ay HMz23E

(M2M|IFItH|: S5&0t 0|8 CINME JHE)
(A1 1) &8 Egobd A
Flow Function Test &% 2, i $HFHS &%
egu0] 1§40 F8E L - Atk el &
gt:% ol R} o] Wiy, =] Bxrt 35S & 4 %tk Wall Friction TestoA]&
AYo# e 28 £ o7 gt} Bulk DensityQl Tapped Density?] WH3&L o248 HY
efd Wl HIE A YERth




Wowy Prambeg

Flow Function Internal Friction

Wall Friction Bulk Density
2% 14 W2 HelY PFT 5F

Y= FEY 2FEE o]8ste] 343K300C—200C, ZF 504) A 3, E4](180mesh)sIiE
o 7|& AL QIRIET) & v sk o ujid A BaE|Qvh, ESE Internal Friction Test2}
Wall Friction TestollA 343} A& ot ZAa} npalg o] Zastga, S3Ao] 7iAe] =i}

ok

Fipe Py

Flow Function nternal Friction

Wall Friction Bulk Density
O 15, MIIR HE|E PFT X

048 2018EE AHOIAH DA



22|

L. fermentum
a2 16,

o] t]]»/\-]

=Rl

_1/\01—1&111— x{ﬂtﬂ 3&7—} /t]_’Eoﬂ—E—
SRR, aghdh bgto] EShh.

IR XMeld

Aot i

Yeast

=50tY M=

—

Ao Yeast®2 #2|Fe w7t 7 Lgko]

H 7 ZS50M Me|E gutdE (TH9: g/1009)

T= T = e E X E 3 2 Etr3l= TR

A E 21.08£0.08 6.28+0.03 11.47+0.65 1.46+0.02 59.37+0.71 0.34+0.05
L. fermentum 19,18+0.08 6.39+£0.02 11.24+0.05 1.49+0.01 61.42+0.07 0.28+0.06

Yeast 22.49+0.03 6.38+0.01 1052+0.11 1.44+001 58.86+0.1 0.32+0.03

SR 20.00+0.03 7.34+12.03 12.03+0.07 1.5+0.02 58.72+0.17 0.42+0.09
H 8 =0t XMz2/E SEHEY

ME
& H M

T L a b 5

A 51.25+2.72 17.36+£2.06 58.38+£2.31 7.50%£0.03 0.049+0.002
L. fermentum 50.35+£1.25 18,98+0.97 61.09+1.19 7.17+£0.01 0.043 £0.004

Yeast 41.76+3.08 23.30£1.70 63.10+1.08 6.94+0.01 0.038+0.002

SHE 54.11+£2.03 19.89+1.05 59.66+1.65 7.23+£0.01 0.032£0.002

FARE(L. fermentum) A 2]Tto] H]E-AHi} EAEA FAIET WA ZAHEGI Yeast
HEToA et o] 7HE woton S4B A= 7P =4 SHE
As t 2L
e mm) CEmge
a8 17, 250t X2 %éﬁ HI
4, sAEGLA (649



e m)

H| &3 (mL/g)
eume BB
2% 17, a0 MY 24 HROIS)
(L, fermentum) H2lgto] thE Azt & aF 227, o, HAH Aswrt =
I tpgod 2EAHE ) Yeast ) wheat flour 02 Ut}
Owerall
acceptability tortrg
. ' ""V’I"l‘l.r"
appearance color
texure flavor SRS
taste
28 18, B0 XalE BSH)
Aol ML e AEE B A Zauol YIS 1) W o Aojuel Hdsher
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