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HekD ofzlgh =W RE PEE AFS) T e d2d 439 FHE A
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1) A2, el w3te pixE Wi 93, AF#H5A], 1983, pdl9.

2) National Academy of Sciences, Food Smence in Developing Countries, A Selection of
Unsolved Problems 1974.

- 165 -



Culinary Research #A5# 23, 1999.12

Betchel® Meisner3& ol lojA 315 “Bu] ujAdEd 935 Wty crumbolA
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sH{oranoleptic change)& Al4% Wl 87|18 slojeln 41434 &2 3Kstale flavor)
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3) Bechtel, W.G. Meisner, D.F. and Brandley, W.B, Cereal chem, 30,160(1953)

4) &z o 19, wlojH e HAFE, WAiE AL 1998, pldl

5 242 9 24, AFAw 23t (F)ywjan €= 1999. pl39

6) Kim, S.K. and D’Appolonia, B.L., Baker's Digest 51(1), 38, 1977

7) Wilhoft, EN.A, J. SCL Food Agr, 22, 176. (1979) ,

8) A'dA, hysolecithin d7ke] 3t wel 3} Wxlo] D& A A Adoistgl A4
sl =% 1990. pl~2.

9) Katz, JR, in A Comprehensive Survey of starch Chemistry. ed by R.P Walton,
Chemical catolog Co., New York 1978
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®¥ol Weo| E{h(Bread Staling)ell v+ F&d A3 HERE

ool Bmi "R

1. AE 2] % 3} (Gelatinization)

N

A2L amylose®} amylopectin®] Bx}Eo] 4G 2]8] HAE 9 orlo) o]E B
lSo] iAoz AAI go] FAH o7 wdEo] Ut FES micellecld} g} AR
| 28 E871E A719 micelle F& Alelel] &
o] B& HH ARUA7E FAHL micelle 27}

9} o] AEYAI 60~70CoHA w43 &g STt FEo 22 JALEW AR Y
3 3K gelatinization)#} ch12)

Gelatinization®] dojups Foll WE 9 Micellar Structure’t S A AR EA WA &
AR 2E FARHQ EApuldo] flojA] 7] Wiel o] #& A& X-Ae diste oln| F
28k X-ray diffraction patterns YERA &1 BH 881 303t X-ray diffraction
pattern¢! V-8& YebALh )

o] Z+& V-39 X-ray diffraction patterng WEhHii= H¥& o -starcholgty Fthid)
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10) Al5A 9 191, él*l*‘“im Al ZE B}, 1982, p.146
11) &87], 2 F38, J2 A4 1996, p.209

12) A&&, AF83, 819, 1993, p298.

13) 2l

nd%, NEBE, F8HAL, 1977, plT.
14) &4 2 11 HAAFsE, 235 8AL 1982, pld7
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zt}

O A1AA(F3dS)

AREYAE B HASHE IR EEAZ QA AR FFHA F
(hydration)@’}o] dojdr}. o dAME AEIAEL 2
A gon FAgdo HE(viscosity)e W3E fith o] AR A=A
7t A5l wet 25~30%2 & F53H o A7l &

W golatA AANEZID ARYA] FHE 9 7 AR WIHE Q= I}
o A (reversible)l FEle] @gAE e

@ A2HZ(FBEAD)

259 5o "t B& F53%9 A FE S8t %
&3 o] dgo] gt} Meyer®t Bernfelddl €3, S¢4 HE
A T3] F300%Y EL, 0CAME= o 1,000%2 E& F5std Ao A&
AA e & 2500%S BE FF3dctn ok HE 2 A 53] Amylose
2} Amylobectin® A& S22 (Hydrogen bond)d 2lsle] A2 ZAgE]
Micelleg THEX §lt}.16)

B0 2571 443d o] Amylosett Amylopectin 24159 EALFE
AR o5 Alole] 2 F el Eolxlxn 2dld] Amylosett Amylopectin #3}
E Alolo) B9 EXIF 2nEortAd BEAI AEEAS} AESA "o oy
AR datols B F ZE Amyloses YA o2 Ut HAo] Frise} b
t}h. ol¢} & WIE ¥ 7FH F (irreversible) ¥ st et ot

@ AZRH(Z2ol=LAEY)

AEEAE 32LAY 272 E BEDL I £ I 2l
P48 71 Aok olg T AT EE F2 HEYAY o] s3] HEY
AEo] B35 o] Amylose®t Amylopectin £AE0] #4l5o] 4% W
£ Ro] Ho] 2x7F H7FH §a AH Y Gelo] .

Amylopectin®] °ol#H & Gele W=ed HE ARV globe AL Glycogen©]
GelS TEA &€ S Bolx & F Uoh1D FE 9 Geldhes U/HHFY A7MF=2
EL FojA A HZ AHE W EXY HuPAR = @A) vtE o] A
o] Aslolty MES AL F& 7tEiA Aol FH oA HAY Sol2 HATt. E3R=

e

=
9] Katzx micelle 28 713 AR AE f-starchel 3131, micellec] I3 €. A

rr

M
g
o
N
X
X
Kl
&

™

15) o]t &, A E35tsk FAHS WAL, 1999, pl24, p218
16) A& 9] 1< HAUAF3, ABEFA 1982 pl47
17) ol %, A& 38, FAE AL 1999. p224
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®|#yol #eol ¥{k(Bread Staling)el vlX = & #3 WA

o] ARE o-starchd} 3t Mk, A8 3% HH L B -starch?l a -starch
3 H= Aoz B 4 gtk B-starchs BEAY FAa9e] 3ol Ay o
o 2387 o8 $U a-starche E23ES 97 J922 437 =57 41
T E Fo

OAEY FF

S5 ARe R0 2 9% Wed 2R ARYAY F27H AR
Aozt r] WEolth FFe A 58 LEE WHOD PA, uTvhe gL
AF A%ol 55 =7 Ak UPU(CEIT AT 5 gx AR 3
$ 56T £8 57 Aem, 64TAN $BHAY FFARES BTAN 3
H7] Azsre BTN fAAT T o,

ko]l Wod HEYJAEC] £EE F43l9 HE AHo A7) dEd 335t
Z dojuis 27t oW 33U @] dojdrh
dE o 3L L v B 253 Yo F=gE o] FHuU Bo] How 3
3 57 ojd#A "ok S F& oo m2(220~230C)e] Bod AL UrFE
o) Rl Ay w ok
Ztz AE 332 g9 2o <H1 FE>
<E1> Z4F AEe 33 &%
A EFSFTF
2 Z A (el et vl | S5 F 9
AEY 3325(TC) 63.6 64.5 69.6 725 86.2 87.3
AR A X (Bu) 680 1028 340 68.3 260 104
v & o}y 2 HEl 81 75 83 81 75 70
| (%) ol = A 19 25 17 19 25 30
L AEEY ZNEFAE v) 2-8 | 5-100 | 4-35 2-40 | 6-21 | 5-40

*Bu: A% ZEE Ydetle g9i(o] FAME vE6%2 o)
* p(M2E) 1489 1/1000
s AR, FAT 9 3¢, FEZ, 1997, pl2.

18) “ARE M st 5 BAEE, M 42 =EL(1983)
19) o)A e, HAAEE, 43&3A}, 1985, pld7
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@ PHel 4%
AR B&(swelling)@ E3t= PHAl o3t A s v F, 4t
Aol A&7 337 2AHE NaOHE AR dgdd steba 719387 Polx

s37k 4A Lol & Yoo
£E 0T, $559220 1 880N PEETe) MR PHIFE ofd) <E2>sh
2t

<E2 AR 33 vjAE= o>

™~

—r

D
I
L

@ FBEA(AF)
BGe EZIANA F= EAL HEA(Swelling agent)@ il dt=d oA HF
3 352 EAAZY dutd o GFo Fol(anions)e H & AT #&o] Zst

YR FHREC AEY Gel¥BY THH} =& T7MNA F2 A
TS<E3>ANA BH 5% &5 ZAEd £ 3 7 %
atA R, 20%01739 FRE H/HAZIE EFE Tl FHE BEEAS 2%l
57l Wil 238 dEYgate] #&e AX|grt

N
-

4 ol
o

20) oj+t&t, A E8st, ¥4 & A}, 1999, p223
21) Senti, F.R. and Dilmer, R.]., Baker's Digest,(1960)

- 170 -



B¥yo] Mol ¥{t(Bread Staling)ol v X+ % #AI} W

<E3> s viAE A" vk 9%

160
140
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50%
801

A xlg/em]

t [ i H 1
15 20 25 30 3B

Al ZR]

(=4
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—
<
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A7 o) FE, AEsE WAME WAL 1999, p225

2. A& 9 43} (Retrogradation)

A% F&A(Suspension aqueous starch) & A3 &% (gelatinization temperature)©]’d
gdatd HEYAZE F& FH9A 4 FEAT AR Hol ZAA 0l &ddrh

olwf Amyloset= 7143} 3t 100C7HA 7F€38tH, Amylopectine 7]& Z&E a2
FAHEAY FEH2E Amylosed 3 Amylopectin®] &€ 2 dF Ho JA =
}.22)

o] §-obe WZIA7IH EEHI HeH4 Pastelt ©4Gelo]l FAHEY o123 Geld) o
B AiGel& AFse ¢ A48 4AY AASE dojved o] AAE w3} it

Yl =8H(retrogradation)2h= &ol= 3.5} e A @ Ao AN HEE
AEol Ad WAoo R Adste B&AFY dolglE FAste A S wated A H
gheh23)

wohe] Qe ARe Wash o) WHT 4 Ak o714 WRol WA W A
2 oAAZL S8 gol #3 £70] ARlYe HaT
& RS 1~2T WelolA] 27 Woldol wheh A3 #vh 283 2T ol @
AR D ) e, AR Wil 0%l Bio] AT, el w8 SmE 4
BEF wA7k oo} mg el A% MEW wrh wsb} e

22) A qu};&_,- 1990 pl~2.
23) Whistler, R.L., Radley, J.A., 1964
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FES Wt W) YE2RY 41 2o $ob 2Tk BE AHT B YR FE F
& 44~45% , A7 12%01. 1D Ho| 21Tl 4U7 BRG g o] 3% X
57} 28%2 B ol2A F¥o] AR §AME AL B &) =BPYLL Toch

1) 3339 "7} F (Mechanism)

o-AEES LN HAY o J2 ZoAN

= wie 8o, o) ade ERAAY )

Azbel A%Bol we ¥EHo 2 FAAYA BA MLL B micelePEE
,g.

Sol7] WEolth wolu} Wo] ZojE R AR =B oItk

2 AR BAE B B} 85 B AN EARARY, AL T
W sbrtelel Qe thE B 9RE AYNA $2AYE Do

of £2AFEL TAol Yt A OHYIS AW AYHE FE AT F 27 A
oo 2EAE T AFAE FE Utk o) ol A AYMo] Yow o]
2 1goz stel ARE $4AYL 0T BA HYPol 4w

2ol sgdel ANY §AEs F2UT R FHFRAA)E 450
AR89 438 B4 4% FEL micelledHz BA4T WL g-dRoz
CERE

) AR =38 vA= 47

au 5o JEL
Z x=3 A geo
Yt o2 Amylopectin, Glocogen, Limit Dextrin®] ##%o] & HEL 37}
A A€}

24) ojM e, AU AFs3, AFE WA} 1985, pl24.
25) ojqtgk H7HA, 1999. p227
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]
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<H4> HE9 3§

90 7 2}

.. 70
L w0
4
ﬁso
A 40
30
2 tapioca
AE44
1 I ereunr
10 20 30 40 50 60 70 B0 90

4

1. 4% (corn), 2. Y(wheat), 3. ZZHwhite potato), 4. 37"} (sweet potato),

5. A7} (arrowroot), 6. B3] 2 FHtapioca), 7. &4 (waxy corn)

Z 2 : Radley, J.A. 1954. “Starch and Its Derivatives, ” 3rd ed., Vol. 1, p.215,
John Wiley and Sons. Inc., New York.

@ Amylose® Amylopectin®] &8

olREeAe ANY RATRE HAAL o Eo A= A 2
2ol= & (Colloiolal dispersion)% e 4 9oy Eokay A AAe=Z s}
g} golx REAQ AAHTRE Ze Ao Yo = ii}—‘»]ﬂ At Amyloses
PA A g LA ot 35} t
22 w317} oJ¥th AmyloseZl R&
TE W35 7] o] Y26
HE5>3 Zo] ofdZ e 2ot opdE MR TR oA ofFZ Ao o]

E =315717F o2l B ol xgE $AGA S BAF T QU
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J}m _EL
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=
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@
e}
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=
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»
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w37 =2 %011/}11], Amylopectine] &

A
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4

26) AL 9 190 HAAF5E, JAFE A} 1982
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<¥5> Amylose®} Amylopectin &892 =3H0TC, 0.85%)

amylose 90%+amylopectin 10%

1Y

i\, g0 f amylose 75%+amylopectin 25%
e

: 40 *

amylose 32,4 amylopectin 30%

20 40 60 80 100 120

23 : Radley, J.A. 1954. “Starch and Its Derivatives,” 3rd ed., 1, p223. John
Wiley and Sons, Inc, New York.

@ +2¥F
Ape $RUFE AR =zo] 2 9L Foh °= 30-60%3 4
BN F Qojuhw 10% olstel A AY Yojpx) et FRol wod AR
\_

o B gl WL, ARAHANE BAF DR Fest Hol T GouA
o2

- 174 -



Bol #eol ¥{b(Bread Staling)dl vl A& F®o 3 W

5 w37h & dojudth
EE 0T 2Ao)th ot <E6>oM EX
A otdzes e wghE B% A 22 TR ofdze2x AHAR

oo we o 943 WPES B F1 A BF 60T o4 & L&, -2
0T olatel M A9l w87h ojupx Penh o] AL $4 Aol ALYSE

Aty 7] o Folc)

<E6> S8lo] nxe 219 o3k

100 o
S @ ay eI EEE B (
87 /z(
JoColl 2l 0.85%
% 73 O25%0ll 2+ 0.85%
[

LY
e

60

20 40 60 80 100 120
Al
Z}FE : Radley, J.A. 1954. “Starch and Its Derivatives,” 3rd ed., Vol. 1, p.216,
John Wilev and Sons, Inc., New York

® PHe 3%
wBHz SAAFA A% RAST] o oDz fue wHEEy w3
4ol ¥ FRE FA Lo, FAILSO), PHUCH, AELPO) 5 B 5

w 1
2 HE 3 FE} He BLNE wi S 61%1'6‘1 Z7hA,

g kel EAlst: Aol Starch® A 7hpERa7E oy, w3

H&ER ZFrkstn oW FHaxd gt f?- THAL Aol o &k Jh RS
o)A =3tE Starchel %S MAM3| Z43A fob. Smirnofol] &3 PH20 A
#Hdl9 3} £E5 Holx PHeolA oF 4wy @hx kot
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R, drleles AEY BH(Swelling), &3 (Solubilization), £3t 5& vj-$ 73t
A FANA o wegA 7Y E4, £ PH/ 724 °‘7}ﬂ A &Rl A
w37t A3 douA gAY 2 doAuA] ¥

® 9F =& 43 ol2y 9%

rir

2FPAAE PG AV E AEEAE Ato]ld] AR H YIS
dol e dFHolmz Fi AFYd 94FE FE AR ¢HX EFEL x3H
(retrograda- tion)ol = & 0‘175&2 .

2GR e dutdoz 33E EAANAFH Oz x=3E A T
F2AZ JIFL FE Ao A aUEFMgSO)H 349 (Sulfates) EL
& FJg0

@B 2%

Ao 3§49 g9 22489 A9 A8 =38 JA . Yury
o2 2% WA 4% FE o) FHE %A F WR(Bread crumb)’t ZojA &
ades gAddn fi“:} gAZ Aol AIRSEEG AHSHI|2EUSHE >

2
oft
\Y
]
H
of
Vv
e
oo

)«
2
™

(Soluble Starch)e] A2 AP}

b Zobdel gal w3t £E7F ZART 2R 24
SERFNS z‘awow WEel kol 10% 9 Aol 104 Huo] 90%o]
Fol w=3HY, 02%el A 20420l FAE Fol AL =87 dolum E 2 =

@ A% A 3%
eBol AW AF

4z

B =3t@dde] AFEE WALEAAM A2 Atold |
2 49 T do] 2 =39 wio] JYPPY, A=

AW B 2uAt e T AFS P DA UFHE 2
v HAYF ol & FEAE Ao a1} ARYRF AHE ARTL 7]

o 2 ? 5
EEcl7) 4EA 94 B0 A8 292 FAG Uz wa7) 92
= o

T2 AFTL A Ads) AAMe HFT AT FEE BEES T
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®yol e ¥{t(Bread Staling)d] v A& & #F H5

dAz QoM AF FABYE 7] A FZ Hrle AFol A" A

18~24413F Fo Arsts Ao] nAAH AEY AAE AFo) 2
_1

A WAz HJrlegd EHES dA £ HFXE(Score Sheet)7t Atk F H
= AZA HIME F7) Y5t ot Addst 2y A MiAle 7IAdozE
AZF 9 O‘% B F e (Volumeter)\}d A F24 9€(Compression meters)$} Z&

2“11513 AL RIE e E =4 7Foln, AZYA dmEH= W
o] 2718 FAste 7IAlolth olsp Zo] ZIAE ol&d W FrAY FANE =
F JR GE Hrkzb YFPAE o] &H 5 Uvke Aol doeu g e
Eo] 71AH 302 AAEI} ofjitts dHol
HJrte ABEsly] Yatq Az, Ze (e 9

washe TRES AHL 9o Y wo

ol
)
§=

of

off o
o
£
oE

_l_, o E g o
o]
¥o
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2 37}

7_%3—4. 7PHe AEFY FHE BAElE 983 EA(External Characteristics)
9} R ZAL "AstE WHA =4 (intemal Characteristics)e] Atk 28to) &4
ZH(Eating Qualities)5 S %

o7lA R EMdozy BRI (Volume), WAA(Symmetry), 7284 Crust
color), 79131 A Z(evenness of Bake), A& 2l 54 (Character of crust), B.&o]
A9} 7 E(break and shred)?'5 2 H7isle Aolth R EAdozes zAZ

S Brlale 82 (texture), 71 &9 ZA(grain), €24 (crumb color)E& A =3}
= Aol WA (aroma), ZHtaste), ZE(mouth fee)52 H7tet= 27 (Eating

Qualiues)5°] Aot
T giefl AR HriEoz HE

.LQ

@ 234 Are =5 A= A

A

7 H E(Break and Shred) 1% Hgo)agd A 229 $gdy Alolg)
Zefe RES 2@y, g Zed BEL Fd =(Shread)dt Bl g& Mg 2
ol vk BEeojart WE AW Adz A 2ES JEldd B2
2 =(blind) &tk 243k} 243 (Capping)e 274 2

H
A8 2YHE 48 g
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k|

Azl o3 ZAH7|FEE Baker's Compressimeter??, instron universial3®,
Rheometer3 5ol ok, AE9 :gdAHT o3 Z4 PP ofUE T o 9
3 S, W & F54, 7HEd B BEEA AESHY FHA ordEAd o
3 AR A wel BREW X-M A DSCRVZe ZHAWo] gt

29) Baker’'s Compressimeter: 39 ¥ o] 721938t AAccolld &€ WHeg 7134 o)
AbgE o gl

30) instron universial : ) MY E A% 2ALNE So)AT e B ¥n T
HAE W FHA 25% Y=s%E dn 2 weo] Axg Fo)

31) Rheometer

gedEs H4FE *ASe 29 A4S ddyoz fHEr] 98 772 we Ax

S0 AL g

32) DSC(AIAFFAF G aEAD

Eﬁ:‘-

Wol w3bgel wet neggoly Wast EAs: Aoz Be wHPE, & AR ws
AEE AgA2 FAHY =57 2989 B9 d9AE 3780 55 DSCERY 2

Bz Fegyel He we we wsdg
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®Wryol w9 EAh(Bread Staling)ol] vl X+ @ =

r-t-

T W

S

m. AAs B3 =39 B mw

1. %] =333

451 w3l we og thaw 1 zjelt ooy

HlEeA] Adg g eshd g M2 H]JL B2Aste) w394 e Ay 2o

el $AE SR s FYL ofe bk o 2 FAN G 20T £ U 4
A A 7

AlA %k W(Fresh Bread) 29 (Old Bread)
ZAAo] ularA-T AAo] R=gn A7|3 Huaslio)
- HEHT 898 e W &8 e doistn Az3d W £8 2dog
- g3 WA 7F A s utz} gro] RZ3c)h
- A0l EAE =t ol wlas)A FAZE 7H

1) %ol 2~ P (Bread staling)

] 3] &l 5 (Bechtel) o 9] 839 A d g o]t wha)
oM mAE ok Raf o]elo] cle] 7IQEHE AEAXNE HAANA FE W
stgolgta Lt ok oy Ve WrRE ¢E AES 2
#(Bread crust) WFolA o] o Fite] 23
2

crumb)< & #(Texture)o] b

s
g}
Y
£,
o
d
as)
=
Q
Q.
=
a
ot
2
fl
32

o
i
£
to
e
offt ﬂl
2
otk
2
ol
o
2
ir
N
T
2
0,

wh ik
i = - -
g4 £ AR 219 A (rancidity), @@ d el WA wx ol g A A

L84 =
24 5o oy WEst Yoy Fult FEER AstHTEI

33) BlEZ & 69, AFAugst F4dE A 1999, pl4l ~142
34) Bechtel, W.G. et al, 1933.
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“‘74]—5011 e 2e WgE HA

L= T i
g 4 ). W] £EE(crumb)el AL "X @4, Wl £RE0] A% B
20t BolA HE @4, we £RFol RAAY]l H YA E(crumbliness)d 4,
wo] &R R0l FaHRol AAsMcerystalization)7t A& JAFE AA, B &
BBl F4A A, el $REA tid g-opdyelze MR AL AL
HE A, £ AELFY a2 Fold
8 wAZe 2HdeYs} #Ed AR x3E FI AAF T ofdEeL
REo w32 AzZE o fth AAZ ojdz A9 k3 W £EF(crumb)o]
gofxisd TS ANE ez A dd 2YY dF FAELS HAF
AR Lo ojUZ oA We F1 Y AF E x3dHo w3td FHE AT
o] AEYYS WEe AR F o2 Wdle Qg AZE U

2)%9 x=31A3 vju

wol 797 A F WAAL 5~100%, WARE 40~50%9 FEE Fa3t
g 28U Aol Adel md BAAY WE Atolo] BHe] oA FRFE
o Zolth olw WAL waANE e %A HAA P YA or

k

oM ¥

Zy Are] AUd Dz n AzNAT w3 F= B¢ ARo] 53 Ho ¥
=d3 2250 @8 Qe WREFRE 2/ do gy Aol Al we A
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ABSTRACT

A study of the starch’s effect on the aging of
Bread

Lee Myung Ho

There are no reliable data about the effect on the baking industry in Korea
yet. The damage caused by the product’'s aging is so much in the
confectionary and baking industries. Therefore, the aging of bread is an
economical problem which determines its commercial lifespan. In order to solve
out this aging problem, this article dealt with the factors which give rise to
the effect of starch on the aging and its inhibitory methods.

1. Control of the moisture content : Because the aging of starch occurs at 30~
60% of moisture most frequently, controlling the moisture content above or
below the above percentage can help restrain the aging to a certain degree.

2. Addition of sugars : The sugars become hydrated through hydrogenation
with the moisture in the food. Thus, the sugars suppress the phenomenon
of crumbling inside the food acting as a kind of dehydrator.

3. Use of an emulsifying agent : The emulsifying agent increases the stability
of starch colloid liquid and suppresses the precipitation of starch molecules
and the formation of crystallized range to prevent aging.

4. Method by freezing : The aging of starch does hardly occur reaching -2
0C ~-30TC below zero.

5. Maintenance of warm condition : The freshness of bread is maintained at
the 80% of humidity at 50C.
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