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Abstract

The liberalization of imports under the system of World Trade Organization (WTO) will provide a serious impact
on Korean dairy industry when foreign competitive dairy products are introduced from any countries in the world.
With the importation of dairy products, Korean dairy industry may bring about the limitation of raw milk production,
decline of the working ration in facilities and loss of diversification of dairy products. Therefore, Korean dairy
industry should prepare high quality dairy products to secure international competitions against the opening of
importation. In conclusion, development of high quality and functional dairy products that are satisfied to consumers
are the most important subjects to overcome the adverse circumstance as WTO. This report reviews the direction of

the diversification of dairy products in the Era of trade liberalization.

iRl Aljol e 2l SRl 8

1. DDA (Doha Development Agenda) &4t

19953 WTO A A5t A WA H 1 )&= AT A FA4-& AN ES st A28
31280 2 A] A FA 3} AA A Aol 7)o sk ek :/.Ei\—’r WTO 34552 UREA
23} Au) ARoke) Al o] u) Zatrhn wkate] 2000 -8 F7F A AlFskGIT 12y el A
Z o) ahe g ol A B B-AH o] etz Q7] g Fofl AlA shofl whE 37 o] wishE e shr] $isthe]
N2 e T o] e aihn Beksto] 2001 119 7HELE % E8to)M A 431 2t 5319 A3}, DDARRY &
We MAste 2tE MAES AHsgich ol st g A A7) Ao Z DDA TP YU S -4 2003 3
A7HA TA D B2F 2E0) B AR o 3 FAES DY sHA Ao ool ube} 2003 9B7A] =S
| AL E A E 31, 0] & 2AR 510] 2005 1 €7HA] 5]% HA e o] o] 2ut: BEXE A4 sk it E A
DDA E4-2003d 39 A HA M 292 5he) Ao} o WA 3 HFE oM A 53k 248 312 & /A ste] Hd
NYRE F AL, éﬁlif_ ALge]] q]-s} A& LH% 7o) OLPEUQ} TNEEAE ] FUREF MY

St

A AZE AF AAFEFo] 250 B 43S T AR E 657 ol dote T2 E DDA o8 &
o) 227t s 7R f A E U AR sekgzl ol ol 9k & A4S AA ST HAYAE ZATE el
ST -2 U7E UREZOIA 53t A7 A g el M2 F5709) BAF st Ax7E 27 Yehta S5
S &tk ¥ 13 o] FAMRE-9) A9 sh9-A1 o] 2001 d o] ] A H o FAT B Fo] BT
U 29 A9 fAES BAgl A AR #A FAHT FE79 584 Afrlol o2 AT

Foxiget Mool T2 RIHE HEY TYR ¥F 43



E 1. SHIE 2 ¥ B4a71 M871F H AR

o £9/(MT) AEIIR(B) NES4(0r2)
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2002 31,942 4,160 21,655 224,000 12,469 1,448,000 543,587
2001 34,457 5,156 18,194 235,415 12,827 1,405,849 548,176
2000 30,640 3,007 24,573 289,714 13,348 1,590,020 543,708
1999 21,284 3,277 21,795 350,222 14,392 1,951,989 534,506
1998 13,263 2,648 12,285 427,005 15,671 2,383,133 538,913
1997 19,198 1,927 23,552 464,785 17,419 2,735,432 544,417
1996 15,023 1,397 32,242 513,319 21,129 2,843,535 551,493
1995 11,073 7,044 28,007 518,952 23,519 2,594,027 553,467
1994 3,122 10,254 15,560 540,404 25,667 2,392,560 552,139
1993 266 12,660 3,217 569,957 28,219 2,260,472 553,343
1992 200 7,950 - 585,172 27,965 2,018,954 508,241
1991 121 12,946 - 600,779 30,150 1,772,957 495,772
1990 123 595 - 620,266 33,277 1,621,654 503,947
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2002 543,587 302,215 2,537,917 7,017 2,536,648 3,060,258 63.9
2001 548,176 289,093 2,339,792 6,763 2,338,844 3,026,216 64.3
2000 543,708 285,607 2,253,635 6,591 2,252,804 2,806,598 59.2
1999 534,506 305,980 2,246,296 6,135 2,243,941 2,747,453 58.6
1998 538,913 246,920 2,028,374 6,032 2,027,210 2,286,340 49.2
1997 544,417 247,764 1,885,875 5,882 1,984,024 2,439,919 52.1
1996 551,493 252,409 2,036,458 5,959 2,033,738 2,465,363 54.5
1995 553,467 253,492 1,999,747 5,836 1,998,220 2,145,841 47.8
1994 552,139 279,649 1,918,590 5,733 1,917,398 2,078,347 46.8
1993 563,343 274,034 1,858,929 5,668 1,857,873 1,883,673 45.0
1992 508,241 269,121 1,817,422 5,643 1,816,121 1,820,441 44.0
1991 495,772 262,948 1,742,665 5,538 1,740,995 1,869,205 43.2
1990 503,947 272,963 1,754,964 5,372 1,751,758 1,879,044 42.8
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s 2898 128
2= arsE (&) 24| (&) F4n|
2002 2,536,648 1,664,329 65.6% 872,319 34.4%
2001 2,338,874 1,729,331 73.9% 609,543 26.1%
2000 2,252,804 1,696,848 75.3% 555,956 24.7%
1999 2,243,941 1,259,635 56.1% 984,306 43.9%
1998 2,027,210 1,293,000 63.8% 734,210 36.2%
1997 1,984,024 1,539,650 77.6% 444,374 22.4%
1996 2,033,738 1,474,119 72.5% 559,619 27.5%
1995 1,998,220 1,490,873 74.6% 507,347 25.4%
1994 1,917,398 1,475,425 76.9% 441,973 23.1%
1993 1,857,873 1,368,233 73.6% 489,640 26.4%
1992 1,816,121 1,356,853 74.7% 459,268 25.3%
1991 1,740,995 1,303,718 74.9% 437,277 25.1%
1990 1,751,758 1,305,825 74.5% 445,933 25.5%
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2002 1,362,107 302,222 541,439 52,356 6,569 3,732
2001 1,465,793 263,538 533,985 53,092 5,973 4,135
2000 1,447,376 224,132 526,109 44,189 4,760 4,067
1999 1,145,451 146,941 552,926 24,904 2,201 3,331
1998 1,230,675 170,154 495,273 25,078 3,795 3,429
1997 1,445,434 256,945 654,726 20,556 3,737 3,599
1996 1,316,905 312,926 547,854 13,881 4,324 3,180
1995 1,308,163 248,007 584,441 13,182 2,755 3,791
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1990 1,241,827 94,240 352,837 4,764 7,254 3,449
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Lactobacillus acidpphilus LA-1, LA-5, Lal, NCFM, DDS-1, STB-2062, NCFB—-1748

L. bulgaricus Lb12, 1268, 2038

L. lactis L1A

L. plantarum 299v, Lp01

L. rhamnosus GG(ATCC 53103), GR—-1, 271, LB21, LC~705, VTT E-97800

L. reuteri MM&3

L. casei Shirota, Immuitass, 744, 01

L. paracasei CRL 431

L. fermentum RC-14

L. helveticus B02

Bifidobacterium longum BB536, STB-—-2928

B. breve Yakult

B. lactis Bb—-12, HNO19

Entercoccus feacium SF68

o 24l0| 28 &1}
, HENg, dudan, RMS 9H, 4,

|Y 28=U3
ot 2 14

)
M, 8% By 2HE HIRE, 3Y A=Y
3

ZXAH &M, H.pylori AR Z, Allergy
oAt oy a3, G

ZZHjo| 28 A HFYH
|

topy oI 9 7HM

Y golE| A 74

2 At
o 3 X2 &3,

50 H57Y FARIIBYENS =LY 2003



R TR E0} Ny g
- 23 MM JHsE RTEE MEE 98 Y Lac minus HO[F
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HMxg, FOEN R42E
¢ 87ES — Whipping M/C 0|8% 3|8 2725 HZ
egE - £X7|9 Pre, post FillerS #88 FOB, Topping lype 27E2E XX
- ME Set type 2FE2E HZX
2837 - 8719 9g3t 2 kg5 (Y, M2 87 - 150g, 300g, 500g)
C33 RFEE risuly - Probiotics 7Is @7 ¥ AH¥EI B
MM - H7|uiYS S¢ bioactive peptide B8R RFEE A=
Uy QPEE ews ACE M3 SXo| BRe EU4ds AX LaR
2387 - 8719 tig3 (5009)
RO.2 ATUL RYATY 271 2% A DA WA A 220 AAY ek el A B3
2TEAS SHE AR g ER TRulo] o820} AT TAS AT LulTd D AT FAAA A
AL 77) YA F33] Wy Fojof & Folth. X §& AAAH 2.2 AHE-E I 3 Probiotics A 0.2
FHE AAFEa, T8 1 FF APl s At
e 10017 WshE A B EAL7) o SeF G BER AFNM Bt B4, FH 223 8717}
AL A Thekst Al F S At Al A B § A=F 71eN e el At RS E'_°1°}: & Agolt. =
$ 54 QFEEE AV 754 4Foln E9A 2 EE 7kl 7154 Aol Aulae A4 g A8
A717) 98l 4 E Yol e 4 QT2 E el #4428 7hAoF & 2ot

3. XN=HFQ Y Yet
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704 ThSE A7) A a2 e vl 47k A3 0 2 Frete] 2ol 1984 2058 AR A
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317) W o] 9} 2AF x| 2B U AREE A RS FAFEL T 9l YUk o]of wel FERlF s AT 4nE TR
FUYR 2] A2 80%S ARSI Qe U= AR A8 AT FAA2 AR A Al KgF 6009 7
A471AE E w3 Kg 2509 0] FFakn 2w 2001 | A X2 AYAHFS oF 8,235E 2 F 2000
4,107 0] u]&j 28] 27k ot G4 B2 19 1108 2 AAolrh A 2 ARIAN 29 7 FAZE T/
93 Fo)A Anlgo] B FHE E3) YA 2etn 2 e DA Pe (2 g AN 2 E £l BE
TR Zolth, £4 £YLAY G oz 7Hg R Ao A E ] & JiE JAXNZE AT ES A 7ol
Fol F 2 vo] A YA B0 o] Hool &4 Hol Fol A FEMNL Y BFef FHE T Yot I ANZY B 71T
A 2AE Fsteto] ool g A 29 A2 AlAE P30 EA AeAs A =7 FF S olF 1 Ao
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10 S A= Yay/a f +EY Y (& &)

o 8 4o 2 43
RHX = ItSA = AAHX| = 3=
2002 9,508 11,198 31,942 29,978 22,378 545
2001 8,235 11,825 34,457 28,119 24,973 705
2000 4,107 10,873 30,640 22,198 21,991 707
1999 5,194 8,824 21,284 18,745 15,330 56.3
1998 3,468 6,680 13,263 16,313 8,591
1997 17,156 3,332 19,198 16,999 3,737 92.0
1996 14,386 6,457 15,023 14,094 6,462 148.0
1995 6,716 5,340 11,073 8,805 5,076 84.4
1994 7,752 4,916 3,122 8,262 4,920 1.5
1993 8,295 3,862 266 8,049 3,889 1.9
1992 5,507 3,668 200 5,680 3,640
1991 3,724 4,812 121 3,713 4,790
1990 3,315 3,500 123 3,204 3.509 18.3
1989 2,351 2,417 131 2,446 2,318
1988 3,067 2,491 124 2,624 2,443
1987 1,314 978 1,124 963
RE | 5% 50ZGH, BRTAEA
o] Y2 5 A2 AFo) A S NH T gl o] Ful] Av|AHES 222 73t ghof] 9] %512 T AA A=
B b= A4 %29l Camembert, Brie, Feta cheeseZ A 3 8h= 21 0 2 welt), So M ZA|de} X2 & A 95t
AAR 2] AL o) - vluapgl o vt A AN E =7 A 6HE 1Y YAt R Y& 7E AT
45 13X o] ¢35 Camembert cheeseS IF 2 20030 128 24 A 22 o] AR Y Al Hojrt. o] 9 &
A UIEE, Kraft 5 9 FBA=SE Tk Jel o) AES 54, A T TN T3S A vil" 2 7)
H3t3 9l Foltt
A Zbze] S48 AFAEQ A AE $alvel A e 296 dalAa e dddt wg s Azt o Ao
2 5k 98 Ao ol Fyo] AZE WA Tlstertel thek FAloll M Anizpe] Xz gk g 3 214
o] stk UutA 0 2 A 2 )R- 2% gha} 3 Y2 Tl 7|3 o AjetA ot A A

E (1 9ME F2 A=AE dUsy

oA F HACCP XH&¥ HE 3%
. . AmA R LAY XX, ZaY XX, HCiLlolAKE, DX, 43 ET
MHece ptPIES DX oo f =4 ) ' 2 ' ’
favs NE IBAE ) faiz, yeisun, 3aAs
A . — TP Ea— ——
oS HNE A = HBH = X[_E{LIOFQEIOIQKIE, ;lfulgkuﬁiﬂ__ga_xlé, INEAEHZ, L2t
O|HA| =, REOIO|YFA X, BEAYE XA =, ARIYA X 2HO|EXZ
N < AU R, LYINFLEAT, OIRUGKENQAZ, FHAJBMAR, 2
=Ry R =, THBH = oA mya e TR &
LOI’A:IE.,——QKI_
. N a0l AKX, w7t Eotste DUAA|Z, S| =, olEf2|ot T XA = MY,
HEY R IIBER= ool2A A CL ofe infiutile
FOIBX|Z 4%, OJRO[XZE TF
HYHE - O x| Chaetols, ha@uolFelAl =, XA =
AHX = - UM AR =, S2f0[AR( X, EHAZX
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29387 ¥ 129} 2o] HYPolA = Bitat 7SS Boto] A2 & BAAAN L Ik 2 ARt LE
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o Bobg g A At YFAFRE AL T F AE Aolnt

133} o] A2 geksls daME 4 EE AR OE 2T el M2 E Frid 2dd
22 783 Bk FAE Ag20] & 5 Qi 7hEH 20 7154E Hoidt A F o] e s dORE
T)isM 229} A, Golg A ZAEE 207 JFFAZAF] GfE R o2 o Asta ok AAA = LnlF
)2 e A QAL AAED 58 F49) BulolA AR ARLA S F AFAREA 2 E AN
313} 20 Rpel) 4] M) 2 9] QJopstA 7SR kX 2 Y] FRate] Fulo] A2FEE AAND F YIRS ZE Y
)So) obak Mok & 7 o 2 AzbaTh Tk 437 o) Qo] wheh thakst x| 29] FHIF JAH ROl T s
T A= AR A 2 QA S-S Bolste] AHEAZRA S s Rk A=A o] o] E SR o
Enzyme Modified Cheese(EMC)9] 91 7@V& Fato] $4712h8 d&sta H-88 A48 A4 st FolA Whg &
n) 2 Aes 4 9)o] 7R 2 Y A% o) Zujdst BN A AAE ANH oS Zor Zdd( 2™
1). Quark & 2T E x| =2] gFo|th Aol rennet & 2 $HH A Aol & FAA I &, 44 w2712 o]

12 AT =M By

443y 3 3 £ 3 g8 &
— N&BH M
= MEMA 40-558 &R .
- Cheese mikks 1/34 5% (88n 407552 29) - anuag
Paracurd — NE(4TIHH rennetdt 98 T S e FESTEIN
SH-13 process | — 349 24(50C)Y £7H+3 T e mama T - Camembert
- Curd B4 S-12% #3571 SEEN
° - FF/AE =0 ceh 22 82 -
JIBeR {742 258 XMEMZT
~ BT RAZ D= QUM - SHUUEES retentated] 25
r;tentateolili ° o 12-15% #8574 ~ Camembert
- Pl (=13 ~ oL ZFA
MMV process — Rennet &70] 98t 21 Rennet D7Lo 80 85A:_:.4_ =R EA
_ Curd 84 - vat €l0} HEH W& Jts
° - %ol Ay
— Quark R¢HEQ1 wheyE 957, — Quark cheese
i 2022 EX . | - HZEA
Centri-whey _ Seperatir;ﬁqﬂ A E - SHUYE 347 Bt =48 B SﬂaJi_ml— i
process ooy mal 10~14% 37t P '
FHDYE Fe Camembert
— Cheese milkol Z&sto] A8 AZE HZEN
Cheese whey . sio s . - B-lactoglobulin, a—lacto - Xz |39
- ?_” o Mx2 XX2Q o : . =
treatment siofz 8 1278 55 albumin, lactoferrin, WPC A= 234 3
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Processed cheese -

Fruit/Vegetable/Cereal/Spice cheese
Spread cheese, Cheese sauce
HAIsY A=Y

HEH JISAZY

DEF X Z/HA] XM=

ReIE

JIBXZEQ njdEen gy
IBHZEY FHH TYY B3

St Jlsd, 7t871E, NI &8
BaAMIlE 7S

Natural cheese

B2 WA= Ay
STl M KRR T
HEAAHE KAXZ 7§L20)
©144 KA ZY

MY AE BOANNE
AHAZO EOHMIIE

BO0/EX NSLAB & &4 HE7|s
B0|ENELE 0[8T X|=
K471 ©EIE

HERY SBY2HE HIHIIS

Enzyme Moditied Cheese

CHerst 713X 29 LR
FRXZX, A ZATYE RXZAA KXY §

Xz 25 HEOIENATIE
BO0/3T 54 MY

Quark

AYES Quark CIHE
oY yEo 98

L8EUE A8 RYXY J&
Quark 28 7I871s

Probiotic cheese -

Probiotic f&7 B8 MHXZ

Zzulo|2E | e
XX 2L Z2l0|28 |M7 47 A

WES 2

Separated whey

y

Fractionation of
total solids

v

v

v

Lactose recovery

Protein recovery

Demineralisation

y v

vy v

Cromato- Ultrafiltration / Nano- Ton exchange /
graphy Centriwhey filtration Electrodialysis
v l l l
Lactose Lactoperoxidase Whey protein Partially Demineralised
Lactoferrin concentrate demineralised whey powder
a-lactalbumin (WPO) whey powder
f3-lactoglobulin
2% 1. A= 9¥0l ¥E
5 B A A grE) AtEQ A 2o g 43 & AXA deth Quarke A7 F o mats &
frotn Qo ddsrd o g obd o A 74, Q) 58 wol gt Y] WEel, A Bz AR AFoE v
) S 918 o] F 23 4 Fo|t}, @A H-E 88°C F-TolA o sEF mRA 3, Aol # AT A F



A 2 o] A okAle]8A 0 7 kA o) fA T A o] Quark & 2 o] Tk T F T fresh cheesed] UF A
QuarkS UAES} 22§ 224 &8l A 2= 9l 1 53 Quarkd YEE FAE o AF L
. 9 =

DA E A9 M2 BokE AN T £ YrHIY 2). T 429 47 AFHA 7)1 50] B2 LA A3

t
ol m
WS

Cheese curd Butter oil

Water. | > Mix Water. 1 > Mix
Emusifier ¢ Emusifier ¢

Slurry Slurry

Pasteurise Pasteurise
Protease Lipase

e > —>
Peptidase Estease
Incubate and Mix Incubate and Mix
*Process *Process
Parameter Parameter
Stop Stop
Pasteurise and Fomulate T— Pasteurise and Fomulate
Blend

2] 2. Enzyme Modified Cheese &8 (* Process parameter : Temperature, Time and pH)

Raw Milk
l

Preheating 55-58°C
l

Cream <« Separation
)
Pasteurization 83-85C, 300 sec
!
Cooling 28
!
Incubation < Starter culture/Rennet
!
Thermization 60-627C, 300sec, at pH 4.5
)
Cooling 40-42C
i’
Whey — Separation

!
Cooling

!
Mixing & Blending < Cream < Fruit/Herb/Spice

32! 3. ThermoQuark BZX3%

XLyt M) W {UtE HE Ty
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$} Quark #Z=A] probiotic FrAHES F7H8te] 7154 & ol g AlFo] BIE, YZ AL oA A 1 3l or
£ Cheddar, Enmemtal, Edam cheese °] Lactobicilli¢} Bifidobacteria® AH&3t0] 7)5/43& F-ofstal & A 771
2= 7 Qo
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AL FEAAE AAF B L wg rFe o) ok FUAREZ A T4 AF4EY A Y, A7HE AL
7HEE A FAEY IS FHHA BLE AZ B 3E 2P ;JL} 22 B2 WTO 874 3}l 4)
AEY $7 el divlstn Zu) Afan Sulsl FAE ZAY S Fr] A ARFITE FAAEA
F oy - f7HEAY AG R, AAEY A3 TR, 28D fAFe gl nEstE A e §
7 e Wedo] Pasjr) 53] 202 QT E UHEANA £ Ak kAt FAF Y LS Tl FUA k] o
08 = FRAE ZAYE Graop ok Fa by A8 FAF BarlH D)sto] R FHNER
QAL S ey, Ot e 27 FAE AL, 1en el B A 2R 7 SATE T FAF
9 71549 7HA A& Fol @ AFATH AEMEel 8L soFE Aol

1. 534 2003, DDA 50 8% z‘sga} o2,
2. A ER-EA7 2003, A EAE

3. @A FARI9 4 2003, B ?J?EL%J _ng

4. B A AR AN SR 1999, 4‘—?[,‘-"‘67)«9??@&? sz b B L O T A HIER R A BRER

7£11-256300.

5. Michelle A. McConnell et al. 2001, A comparision of IgG and IgG1 activity in an early mik concentrate from non-
immunised cows and a milk from hyperimmunised animals, Food Research International, Vol. 34, p. 255-261.

6. 2|3 2003, ©) A FAE AT 1A & 2 FAE A, B5-R7171e# 33 AL Vol 21, p. 1322,

7. DA EA AL 2003, AAESE G ER A, Vol 4, p. 62-75.

8. 71792002, BF BT 7| &g oA HEFF NF V1% T, ¥ANA7EE T, p. 33-39.

9. Mercenier A et al. 2002, Probiotics as biotherapeutic agents : Present knowledge and future prospects, Current

Pharmaceutical Design. Vo.l 8, p. 99-110.

10. Goldin BR. 1998, Health benefits of probiotics, British Journal of Nutrition, Vol 80. Suppl. 2, $203-207.

11. Nase L et al. 2001, Effect of long term consumption of a probiotic bacterium, Lactobacillus rhamnosus GG in milk on
dental caries and caries risk in children, Caries Res. Vol. 35, p. 412-420.

12. Kabir A. M. A et al. 1997, Prevention of Helicobacter pylori infection by lactobacilli in gnotobiotic murine model. Gut.
Vol. 41, p. 49-55.

13. Isolauri E et al. 2000, Probiotics in the management of atopic eczema. 2000. Clin. Experiment. Allergy . Vol. 30, p.
1604-1610.

14. Tukalo VH, Luhovyi BL. 2000, The production of antihypersensitive peptides in beta casein proteolysis, Fiziol Zh. Vol.
46, p. 78-83.

15. Hilton E et al. 1995, Lactobacillus GG Vaginal Suppositories and Vaginitis. Journal of Clinical Microbiology. Vol. 33,
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p- 1433.

16. Hatakka K et al. 2001, Double blind comparison of probiotic therapy and placebo in patients with rheumatoid arthritis.
Probiotics, Prebiotics and New foods, Rome, Spetember, p. 2-4.

17. LI TS 2002, SRR 51, JoslE 3Lt

18. Cheesemaking Practice. 1985, R. Scott, Elseier Applied Science Publisher.

19. Eva Korsstrom and Matti Lampi. 2001, Review Report : Best Available Techiques(BAT) the Nordic dairy industry.

20. Kawk, H. S etal. 2002, Flavor compounds of cholesterol-reduced Cheddar cheese Slurries. Asian-Aust. J. Anim. Sci. Vol.
15, p. 117-123.
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