FFFA7IAEIHA A28 A3 F. pp. 371~378. 1997
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334
D. H. Keum

1. A E

87129 Al AFAsL AstakE WA
ok A ALE EolARS 259 EE&H vl
# B Azte] g AZE 4 9} Samuel C
Prescott Y}AK(Singh, 1997)0] 9J8] HHE HEFT T
(food engineering)o} & -0} 7} A A 7= 1939d
7ol

27] AEFHE 5NN FAEY FEF 3
At gAst] AFAzSG AE/NTFA B8
g0 #2 gRolHod, o] A7l YL nolF
L g ERA FA9 of 7} Milton E. Parker7} 1952
o] A4 3% “Elements of Food Engineering” o} t}. 1950
Ao} 1960 Aol = 33 8he] G9] o] TUH
o) @A NEFSY 28 JMo AHEH T 9
=k AR, 2, 9% 4F 59 FAdA @A
438 B9 HKarel, 1997).

Y, A 2099 F<L AFH Vg, BALES
AR 5ol B YAS A%, 1 IYL
Z Qste] AEFse] #o] AEANR Ejgst
A o8}, a1 AFH 71ES o]8F AFIAH
A, g, H4EFF Ao 59 £k JFH
pede )

ols} 2 HEFEHL FL AA = 78D &

J

%%
z g3

384
Y. J. Cho

2T AL olFeH, AFAF o F FF
2] ] 2](quantitative treatment)S S 0 2 3} A F
TEHE AFAYY HAC A FAL A

oA Al AFFEE AFIIE Holdtn AT
FHA, AF #d AFME F93 7]
function)] 13} 7]%5-3} 7+2+3 7] 5(sensory fupction)
9] 23 7150 #§ ol FAHLE ol FUA2Lt F
Tolle AA Bol, A BF 22 T3 22 A2E
71% &, 32 7] %5 (tertiary function)o] &3 A7+ &
st ol AFARY ol A GRS B
olJza}t A2 A 5 1} 8H(bio-material
science)9] FRoAo] A FZ=H1 Yt} oo AF
9 AY-E A F(foods and bio-materials)et= 2] 7§
doj R &A H3.
383 71 SN e, A AFFTEAA BT
A& 5oz e AFAR A3l 73 A
FE 70 2L oUW, 0|4 &
21 €| 8 (on-line real time monitoring),
2291 AlEjo] A(on-line simulation), 1 FA)5 F
# Z& 159 383 7Y Q5 EE T4
& AN 718N tHE & AE AT -AETH
Feo] 2751 Ut

7t & 21471 & e Af 2 Al 7] (century) 2]
39 B oly = M2 Hd(millennium)9] 7 e}

“5(nutritional

BES =:

mlo _I

Aoy &8 TGS
*AFAENTATY
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=]

ou g} 2 E %01201]*1 ARE SokS &3 ]

2 sm Ut 4% - 4EFY ¥
8t FobllM s 0421 sa3lo W ¥y T3 A

2E a7 JHdd S AASn ot

714 e 2 Bz 4F -
373 385 #dE FQ Fobo) s dFS
DA B FE FQ AT FAZ 2P B,
ofel FHEHE T tEre] A S AR

59 AT AFASE

HE - 42AZY B 9 olsE 387 |
Mo Age Aa Aol 4F - ATARY 2
He §eea 54, e ¢ 2 (heology), 7143 4

A, 23 44, 8439 54, 34714 44, 3%
A XA, AAol(phase transition) 5-& X Eain], I
&3] 48 A7} o)FoA 1 Y& BYL o

g AFRA A FoA0 W& ZF2H T Yt
AZE . NEAB Z4FE ZTEA Ny AE .5
2T 4 L AA EHoE 2 FHE &
g0]7] W2 olo] #F ATE AA BRIAx
Aol g Aol

4 - QAR Py BH BAY &4
3 Fa Bl BFE JuE AFHEE B
AF7t 94U 53, 58 FAE AP

<

73
$ 249 o AT2AA FHE 4 ol Fo4F 4
23 ANF B4 Aol HEL oloiF: FuE
AdE 4 YtH(Vodovotz 5, 1996). Fgun|F o2 =
AEA A dudA, ZE 4AL AE, 1892
FEAAME AR 23 (fiber), 4 KA (fibril) 53}
22 1 pm~100 yme] I7)E #FE 4 Ut} SEM
(scanning electron microscopy)® TEM(transmission
electron microscopy)S ©]8-&A =HdA AFA, vl
A(myosin), & AEH FZ T3 L 10nm~
10 ym9 371% #FF F 9on, TEM

(transmission electron microscopy)?] 7-¢- SEQ A

(lactose)$} Z-& 1 nm ¢}3}9] 27747 #&E £ 3l
tHAguilera®} Stanley, 1990). LSCM(laser scanning
confocal microscopy) 2 28 Aol ME Y Al
Zoo] BE WE EHE 4 Urh(Vodovor X,
1996). H Kirby 5(1995)2 &4 £& 42 @47
2 #2328 4 9l &= atomic force microscopyd] 8-S
s #A ol g FHER A7 BH
A #Fo EHste] 38 JPorA E8HA
2ot A2 FAAEEY 2Yo YA F
o Heuta B4o) FRH o2 As il
o1 FAAC, EAB 59 BoplA Az
F3 JMoz R2AHn YthKalb 5, 1995;
Aguilera®} Liilford, 1997; %, 1997; Cho &, 1997).
AE - AEARY B4 de oldle A2 &4
ol FA3] FuHEx Ut vigs Ve FE&
ud 2A 2ok AF - AEARY 71A A
, 25 EA, Juta X, AR A EA, 9B,
A 5L uRy Jed #dE 2 E480
AE - AQEAET EFYY, 44 #3435
< 5402 B2 Hnd3 o8 NEEA AF
Atste] F4 #Elgts RE oA A RO,
1995; -, 1996; Han %5, 1996; Kim -, 1996).

Jlm d

& O-L [‘_Q‘_‘, o

i XL

o

&7|

Ho

L. A& -dE7t8E 9

e

Mz

E J>

AE - AEARY HFAEL, A, TH(quality)
gl gtAAdGsafety) gx, A4, FAR FAY
(economic competitiveness) A 11, A&, §73 J3FA
(environmental sustainability) &2 & ©]% 733 =
£ o753

HEFY FRoIF F¥TH
3, ulg, WY, AAA(stability), 7zHF &
(sensory properties) 53 Z2 450 FHHL
BHrHe A0EA, 159 FAR GHE AF
#@AS TR A9 AL BRI MEL T
3 el g9 MEE FIAA & F AT AE -4
EAY L A5 AR O E Az vlste] M2
& T3 71€9 =4°] vd FHo|th o] d

2, YERY 5
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21471 goldke 4F -

VL, HF - BEART BELYola, A= 4
o] ¥ W wetA W3t7] A1, 1o webA
AEY FAH AAGE ZUEHRG & £ U= 28
QA AAEO] FE3] MLHA FH7] wEo) THIFT,
1993).

T 713 Rl (aseptic processing)e HZT A F - 4=
T4 FEEoklA b & #4949 diddel =1 gl
 71FY e A 48 5 3R] 4+
9 A43A TAE FHH o= hFojo 3| R E
of 1% 383 7o) QT HNelson F, 1987;
Sastry, 1992). Zz&, ¥¢, 3 59 ¥33& 9443
oz AHYde FIFHEL Ve dEERE
(retort) 7} o] vjs] T 28 Agko] /109 &
#attt o] F83 HE A 100)de] =89
AF#E 19979 59o] ©]= FDA(Food and Drug
Administration) ¢} F?1-& #5300, FF AFL
Aol dg &89 o= 7] ch(Palaniappan,
1997).

AE - AE7MFAA 7D HEe REs] AHgH
I Qe 2 20 A 53], A7 FAHAME A
o 3oz AMgH T Ak 23Y, 7HE Age
AE-AEARY AN 249 HEE 2ty
AEY FAL AA7IE ado] Hu Q). o]4
A% AFol g 28] Y22 A H| 7t
4 2| (nonthermal treatments)7} I A FZ-& w3
ol v}, PEF(pulsed electric fields), OMF(oscillating
magnetic fields), HHP(high hydrostatic pressure), light
pulses, antimicrobials, bacteriocins S-0] 77 0]o], &
A o FES AHE D 4% A wE A7 gL
3] o]Fo]X 3 9lcH(Mertens®} Knorr, 1992;
Pothakamury &, 1993; Knorr, 1994).

Tl A Q) &L T oY sHemulsification), 4]
29 3, 33 ghg9 FA, A4 849 A, &
A9 A3}, 235 AN T4 2ol YA B 3
A 249 MHE FEdE FELE §E4HD
A tH{McClements, 1995).

F A7} & ¥ (minimal processing)o] @ AM 2] E 9]
FA H3E H4 85 JHAEE #A] A o
H7H 7S 2R3 08 A s Fololtt. o

BETH

9 A7 L 2% %Y

of4

7le] TEHE P2 E A9, i, A3, 383
B, $AM AHel, BEA Ael(d: citic acid,
ascorbic acid, Ca** ions ), CAMA =%, A=\ B
FA Ao g% FEEHE =3, v|d AHal(d:
o] X] 7], ohmic heating, 53} 7}, nfo]a 25 7}
4 %) BI7tE A, HAE Ao Fo] glod, olg
e 98 M 71 EY 2F A% Aot AT
=] 1 31tH(Ohlsson, 1994).

olgl 22 FA 71y A L AT AEE A
ko] B39 YL POz o|FoZtd o
2& 3857 ol Zo] HAF FAolth A4
9] BE, 249 ALE, FIEY 0§, &7 P
#E T2 B39 REE Jst AF - AP
M FTZEor & Aotk &4, AEAZ FF
AM TRAHE Hr2d ¥ £Y 7 doH, A
g HI7Eolvt BAAEE A 82 Bt 2 F, A
8,98, 38 AF T 428 & A 719 7
ol #AH Y digo] Bt Al FAE AAsEA
AR E AR o 2 RE H e (pectingS FE3H
g AL Hol FL2 49 st E 4 3l
tHHwang, 1997).

Ct. 2™3d A A= o4

242 3FA A9 A YAsie Fdo)
22 AF - QEFA TN 383 4L M3
Z = Bofold, A F - JEAMEY 4o #
3 A7 tEo 7t F2% ol 59 dhto|h
2933 Al g ol oy 714 QA5 9% B
I d4ES £33 =¥ (physical model)E AH
Al 2vdE 42873 7 3 (mathematical model) 0 2 1}
Bd = glen g & xAAo|n AAHoR 3
AL A28 £ YA & Foh(=, 19)).

F&7bEH e 7tE 2d 33 A cold-zoned]
43 o) Fo] B ol T3 A ¢ BAY oA
Ad 4B A EHI S Bt Adstug
T ol You(Sastry, 1992), 2o} A Gs 29 sy
of #% 477 231 o

FEIY O 28 AHEH AEHO)A Ao
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(on-line computer simulation control)7} A% - M EF
AolM AL & As 7S AFstn Yot 18
w, o] 7ol AF - AEFANA ALE + AA
BEE QAE AE - AEAEY EA dF o3
Htgoz & Fu mdPoltt. of & £, AF
AT FRHAA A= 27 Age A€ F2
AsA 7)1, 5 47 AHge AFY ¢34
AdfstA Hez AP A7 AYst L7HE
o, $2Y AFY 27 FHNA 280 AFE A
E#old Aolg A A (critical points)2] A A]
Bt A 3G 2P L o] 83He o] FoA
4= 9 tHTeixeira®} Tucker, 1997).

AE - BETHAA T Al gHoldE A%
ZPor: #8323 YL ope A%y EY
&, HA RF(fuzzy models)# 2733 Z¥(neural
network model)o] B-& #4& wa glvh HA =Y
F A€ gal(heuristic search)g £3 08 3},
3% 232 Y A (parallel processing)o] %
% 715€ 5402 81 3o} o9 2L BYT
HE - BEARSY #Zol EF Y4 (heterogeneity)
o] 4’3 (anisotropy) £ A& thto 2 & o {83}
£839 2 9l rtH(Eerikainen =, 1993).

mlo mo 1o

> rlo

flo J%

2 g

ef. MM % AS3t

A Be7h Hsere Adsn AHE AZ e
£ Q7322 TQC(total quality control), JIT(just in
time), FMS(flexible manufacturing systems) %4 CIM
(computer integrated manufacturing)®] A] Aejo] o)A}
HQl 44 dvleh 2 4 ok

olg gre Axto] A4t WHIN HFHE 7
£57] daMe FARUE AF - JEFHAA
g80] 7t @ AA g0l 583 FrE oo} s,

FEHE, 883 A8, 22 Ftexture) B el
] & FAE £ Ak 2<i(on-line) E
£ A&k (in-line) M7+ @ FH T}
Pedersen(1991)2 A& AolA &8° 4 Sl&
AXNZA L2 AA, He 2 I3 AA, B4 A,
HE AAM, FF AA, F2EF 44, o158 AN
A EAAM, 1¥% R IR AA, 3%
A7), X A, 33 AdA 5) dFol disiy 2A%
- BEFTEAA AHSE F e

22191 3}8tA AlA E X ion-selective electrodes, ion-

X

=

selective field effect transisters @ metal oxide gas
sensors7} Q1o0, T WA EQ el g 4AA
& & (sensor fusion)2 EF UGS SH22 3= 2
FRAESARE AR o s AHHQA V&=
7] o B K Giese, 1993). =3}, glucose oxidase, ethanol
oxidase, A -lactamase, amino acid oxidase, polyphenol
oxidase, pyruvate oxidase T-Z -3 nlo] o AN
(biosensors)e] B AT = B2 4#E BoAF1 Y
t}(Lydersen &, 1994),

AEF AYE AT nF FAAA ez
process model-based control method7} §lt}. o] wHH
2 71229 AZ ¥4 (measurement parameter)S A
AL ER3E F 3 23S 2T gt 28
HAFE AlEdolde] A3 FF & Aojste oz
AE - AETEY AF 8 A 71AE 2oz 7
o} ¥ t}(Haley 2} Mulvaney, 1995).

P E
niques)S B}IFO R § FHAAE E st FQo
AT Eokolth. FHo] ¢t AT JFY &
T 28R o f4A F9 shiolt). v gty
Zigel g% AFdE 714 A 255 7%,
olo|2 25 71, #8 7l&, NMRMRL X 4 §&
LA 7)€2 3ch(Barys} McBride, 1992; Kress-
Rogers, 1993). o]9} &2 A%3 7|42 TQC ¢ NT
€29 5aF3og HFEE F AU & ATt
A gt}

7)%(on-line nondestructive tech-
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2147) 8 ol gt A E - A2

3. 45 -

0=

3% 889 2

FHg
7t o= oAU

o] 5 9] 4 FAIYE GNPY 16% o] 4& A ghe
] 33 A ARQORA, HZ A EAGAAE
129 ¥ JY-g Y. Z st QLoh(FT, 1993;
Singh, 1994). ] Zoll A A FF8 A3 1980 ch o]
Purdue University, the University of Massachusetts,
Michigan State Universityo] A S ¢ g3 o8 A%
HRAL, ol F ¥ £33 AR, @A g2 g
oA AFEFTE AF T2 ol AX £¥H A
t}.

A alFoE 4019 3} EE FET S
(1980 d ] ol%F, d5-£9 Agricultural Engineering
Department7} Agricultural & Biological Engineering
Department, Biosystems Engineering Department,
Department,
Bioresource Engjneering Department, 7)€} o} 9} f-A}

B3 22 /M8 4 AU FEAES
%‘-’SEE AA =0 Q. o] e grE g
3} Yol Food Engineering, Food Process Engineering,

Biological Systems Engineering

Food and Bio-process Engineering 59 #3072 2]
F38 AFe AANs] 92 UeH, 4 5
o o= A F35 #d T2330] ALH
ATHZ ek 9 &3} brochure F2).

Singh(1997)2 2 EFFsojdt AFH Z{AA
(quantitative discipline)©. 24 E2|&, 48, Agd
4, 498 g, J1AAA, 4FREE V2R
3t £AEE AFoR AMER g F2EHY
BEFEA A JEFEE BT Heire =

A-Sparent major)st YA HE0] AT, AFHS
HENFE 5L olFEE Q751 Uk AEF
g 9% 223309 24, Purdue Universityol
AB87) A 0|5
R

] Food Process Engineering-&
goF &= 1

SRLEEE-LE T

wlo

A8 275

rir

3% % 2%

o

ool

THAZGY AT R &}

o

e 2%H4 : agricultural  engineering  computations,
biological material and energy balances,
biology(the basic concepts), organic chem-
istry, multivariate calculus, linear algebra
and differential equations, mechanics of
materials, basic mechanics I, electricity
and optics

: physical properties of biological materials,
food process engineering laboratory, food
chemistry, chemical engineering ther-
modynamics, momentum transfer, chemi-
cal reaction engineering, microbiology

: foods process engineering unit operations,
food plant design, process dynamics and

control, food microbiology

olsh 2 NEFE BYE o145 HY ABET
(the Accreditation Board for Engineering and
Technology)e] X Q13 BeHerel L o] Wit
|78 A4, G M FEENE Toi5t7] A
v 3933, 357, aFAAL Fof didte ABET
9] dAS HALE AMA FA Holof Fr}. o] o]
2] & ¥ 8(food engineering program)g 2} & %3 (food
science program)i} t}2 A} & 7hgolth

Avtctel AFEFS 3 T2 IAE | FY F¥
& fAE FdHE A vk 1980 o
University of Guelpho] A H 22 A EFZ8 AF-& 7
daglod, 4EFTS AFL FFET £ JEA
23S YR B SHE TEOPCE 4
=1 9g)t}k. University of Guelph® School of
Engineeringo} 4] = 57§ 2] Engineering Program(Food
Water

BREs=

Engineering, Environmental Engineering,

Resources Engineering, Engineering Systems and
Engineering) %9 stz
Atk oie

Computing, Biological
Food Engineering Programo] &< % 1

9 &3} brochure 3:2).

L. &

39 S NFL oA
o] 1¢] hE 2§ AALT
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A% Z2IPE 97t ololA shtZ AXE 4
Z3s Z229d8L 277} 47 ook JEags

AdY w8 ZTFJWL  food science, food
technology, food engineering, food science and

technology, food chemistry, agro-industrial engineering,
biological engineering, bioprocessing engineering 5 2}
FRoE thoFatA £3EH 1 AT 28, ol &
o] O}t TZ TN tj R A FTSE FA T
2I%2 XFEo] Qi o] g HFFEL V|2
s Zo} ot ALV, IFAY FH T2
dA9 7z FEAARYE FARZS ol 8 T
HE7tA YA @FE AFH LT FHAA Y

2g g g 9nlaE oo
$4e g e YN DA S A4

g8 71801 £ 534, #4,
§ 32 Nestlevé, Danone 53} 22 AA 229 4
E3A71 BB 51 I RoIVE stk oA,
7% 2 AE A%< Fds dux dA
European Master's Degree in Food Studies® &% 2
Aol AAA 2042 Zrheh 8749 AEHAF B2}
st HEAo s &P UTHOliveiras}
Medina, 1997).

AE Aol =

o g =

29 7%, u]Z 9 ABETO}A Q1A 3 1 Qe 4
EFS 229 Agats 1§ TEIRL ofF
ol Aeel ok ohe, 538 L A ES B
Seld AEe] BE U¥ LAZL FRAOZ
Mgt At
Setete) AES BASRE e hEd 33

}xm glow, 1o wet AdeT Ye LA
W% chpstth 4FS BASRZE AF

NENESH, AEGFSH, JEHS,
AT, zgets, $4128T Folo,
gl A JEAZ et o), 4FEATY
~ *7394 M, HEQ 9% - BeAd 75 o
olal 59 T&el 3L T ATHINTY 79
L AEAHAR). FE, o5 FHo4 Fois}

ta

o

B

mln o 4

q'xi_ﬁoho&mlo

29

%

&

1o

FRE Foey, suse, By 5

oo
E

& g¥gtAE 53

713383 271 A3 Folg, o] it
Me e E Fodtn Jdo. 33 848 &5
Me AE -4 A49 48 2 7he /299
olgjo] Bot uAAYE FTHAHLE N3t A
I, AF - JEARY A o)HE A% nAEE
A AR Jon(Z g 2ty F=2), T
AF - AEARY R S % n&S
A st Y FA0 A

83}, 571 A 38k, 4

r_>£, OH

é_umiﬂ

RS
T

4 4 g

204718 Fol¥ Aol o2 4F - 42
o 2e BHoE 7Y Aol 4F - 42
22 29 Fo40) Z2H 1 Tk A Jee
4 599 4F0) 7124 % VY 3 HFo

2 BYES AU A2 4B FAgol B2
93 Utk ols 22 TFE 27 BF BESE
AFol ZAR BAAL AN AAAE 4F - 4
237 7140 228 SR gt

ofn] A7 959 3%, AF - 4EFH 3%
$HE A% TF ATAAE B3] A2 Ae

2 UL, deelME AERLHY S AR AY %
R 4% EHYE Adstel £9ekn 9o
o, ozt hshy AEATAEE 4Patn At
270 vahd Seldeh 4% - 423 2% 2
ofel Bate] ZAZoln AAA A7 L 2% =T
23%0] oh vlE# Fo] Ytk

214716 Sevkeke] 4 - 4Bl AAFL
2 309 Qe ALY A7) A4 B
g7lgo] REFHolok s Hh, A2 Urhne
A7 LETo) ol F HAY 4 9 Aotk

e

fazd

D0

L 331 1995. SHFAAT S 2HR A, FA4t
vt g4 5YATH.
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21471 & 2olsts A E - QEFITHY A7 L 25 0T

. xAbah 1996 SAAA AT E A A, FA

EREEEVEL EEE)
1991. 19} AzHY 2¥s L H7
sho] B3 AT WA, Aeitn gt
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- 281997 AE B 548 ol 8@ At A
£ 37k @25GNARE Seds] =¥ 2
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