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Value-Added Milk
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Value-Added Milk
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Yonam Coilege of Animal Husbandry & Horticulture
Department of Animal Science
Park, Seung Yong

A&

2jolgt goko] UMY A HF T 2Uo] obw A FERA, AFLAA, ANF
AAA SN A YAE Holn e 7HeH N%4 EA4F %A AFd Wt A% g AR
A Bag 2 HAg ¥R &F F Fo e ste] A3 dF e dAel =20l F
B AZL Jldste Azt A% #otA 39 Avizh Hn U A% ER2 4884
Ede diat] FA}Ho WA 2L AME T 2HIAEY o= wAABM HF
AdAE ol E A NUE FFEANZ F AT AL FEL ALsd AT FE VHE &
A =gen, #74E A4AdAS dAFAANME 7ISHED YUE AT Arle AL 39
< 438 & A HAdch

%9 7154 248 ¥Ren U Whss Ao ARE
£ 8% WIS B 4 e PHdl Dad DA 2
Atk ¢4 2 #AEY HNE FAAIE YALRE AR N5
3 AAE BIAAL & ABAH 54 289 ZASE FAN BY o LA
FHe A, $E/ARIS, WA, 7L ) 4L FHHE olFo) 4 £ Yun &

=

2AE9 71549 A LHAEY B4

42T F)5e 2ANANE EAY oF $EF HUHE 54 4FL ALALH 452
a7ae 2uAsh AFALAS BAC] o] Hojgch 19934 FF, T2 P FUe
N 98 2uSo] aTe AZAYH BYLLY Bl 2AG AFE Table 1 F 2o
o, 24 Aol 3, AW, T 2HF A%, AL AR, ¢ FHEZ) T BA]
3 e A& ¢ 5 AW

mH

-137-



Table 1. Interest in health claims

Prevents anemia 20 23 8 Increases mineral absorption 23 26 39
Promotes a healthy gut 19 20 46 Increases resistant to 23 26 53
Promotion of 59 41 53 disease

healthy bones Promotes immune system 6 19 15
Prevents osteoporosis 22 13 28 Improves athletic performance | 26 15 56
Lowers blood pressure 41 16 13 Prevents cancer 5 7 52
Prevents constipation 24 21 27 Aids memory function 55 35 40
Reduces risk of 27 18 27 Gives energy 40 42 37
colon cancer Prevents dental caries 26 21 12
Lowers cholesterol 45 23 39 Aids for rehydration 1 9 9
Reduces risk of 67 26 39

heart disease

Source : Leatherhead Food RA

59l %A A

Tk

= ojujsl AAlzte] Hige BAS TFIFT Adsted TP TE JIFY AR wa
g Mgy Edo] F4EL Ae Aoz HHAD Yo 4FFH HAE US
z

£49 AFH Aol delAE YPg 22 Fhe 4F ok EHoR

2

S
ETE &

3]

32
o)

oA W HE

f9 Egzes AUz e AFH b # ole}, A 3~ JHHez AH/E
A ZAS@AA A AddN 23 F 2SS vdedle ZAE ARES] o
(Table 2). @&A, 7 2vREo] 878 E health claimo] e FF5&o] ol¢
RAg ¢ 5 UH(Table 3).

g R Uy
o
Fo
fr
o

flo X dr -~
J},H ox

od 3o M
AU

Table 2. Intrisic and functional value of milk

Natural strength of sentient (82214 ¢=1] (R4 Qah]
relationship
General appeal of the food dq Z2¥Y Opioid peptides
Faithful preservation of IEH Casein-phosphopeptides
Chemical & Nutritional 33 3 d=t Glycomacropeptide
Constituents BBEEE $EUA Uzt gepols
BFeleAe Ao} ol 2Bt Helol=
Biochemical Properties EAR Phagocytosis&-3!
Microbiological content Marcrophage¥-g
Yaw $3 A9
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Table 3. Dairy ingredients which could be the focus of a health claim in a functional food

Calcium Prevention of osteoporosis

Promotes healthy bones and teeth
Folic acid Protective against neural tube defects
Vitamin E Protective against heart disease and cancer
lodine Protective agalnst goitre
Lactic acid bacteria Promotion of a healthy gut
Inmunopeptide Protective against cancer
CPP Promotion of calcium absorption
Lactoperoixdase Prevention of dental caries
Lactoferrin Prevention of dental caries

Prevention of gastrointestinal infection
Leukaemia theraphy

Immunoglobulin Prevention of gastrointestinal infection
Prevention of dental caries

Lowering of cholesterol

-rElUrEMW "3*1'5] qeast = 4 -E-&?é AlFAES] FHE ALY F2 AMgEHE 7

) &
B34 FA, ‘;’l chrolella growth factor—o—°] 9,15]-. +HERE FHsle VAR
Za3lede #5HLZ, regulationy, BE ML A o] Hol g
SEFAFANN B2 EHo 2 AT Qe Aoz HUL,

ulFe A AAHE BHA AFEE 2ASIE 70 ZdEte AEES ZAS Table 58 B
d FuoAe 2ol AR UM Grade A, EE r-BST free £ 2HHL 227 AES
o] ARAE, FE AEtg ¥Ea vEetdl R DEAEY Zavt gR2Ed 2oz B,

Table 4. Ingredients fortified in milk brands sold in Korea

—~139—



3ug/100m

oRIfEI] %, 01Y 15T 7 deE 2ud

DHA

ulelRl Dy 401U F. olUol R o, Y TULR, B2,
vlEll A 2001U AR E DHASR, YAH 2%, -AALS oy
sjebel £ 10p8L oy W3, ofol$f o, WS Bas
uleldl B 0.06ng

Nicotinamide 0. 8ng

& 0.8mg

¢ 120mg

g fa

(Bifidus, Acidophilus) 20-1009/1 HlEE s

slule}z| R S (lactasesl) BE Ao

RS-l 500mg (el A7t it

fFragyef £

R70% A7
TYRR-UA LR

Chrorella growth factor

2.54%

(HdEeb-3 15m8/L,
EJED 6ug A7h
ulelql A, vlEb Dy
170mg/100ml

(Razg, FeHd oed)

Yae AF 4.3, 44 vlol# $-F, oid 4.2 2%,
2 4.5 7, dEl2 4.3 %, 4.3 DHA M99,
T4t 4.6 $F, 41T 4.3 &8, ulgY VFLR 4.5

a3 Low-fat-$-f, TIAEZ Low fat,

HEEH 2L ARYF
Az gu
AR BNeH

Table 5. Some milk brands sold in the retail markets of U.S.A.

A Eo2HE

Meadow Gold' &z 25 Sog (2%)
Grade A9 &

AQME “ 1% (%2.5g) 150g (4%)
AN PG

Emabassy Dairy® 2 2] -5 “ 2% (% 5g) 20mg (8%)

Lucerne A5 “ 2% (% 5g) 20mg (7%)

s detel A, D, Bifidus,
Anderson Erickson eh2j g 0% 5mg (2%)
Acidophilus

Calci Skim® AR vl A, D, & 1%(30. 5¢) 5mg (2%)

Prairie Farm’s’ A 2]k ylEl] A, Dy 8% (% 5g) 2508 (8%)
Skim plus ulepat A, D, A, (NSF

Farmland® - ox(hualllg) Sug
2324k 1,000 1U), Z& 405mg

Acidophi lus

. B R ulElRl A, D, paleitate 8% (% 5g) 20mg (7%)
Low fat milk
Crowley" r-BSTF-5o] ulElul A, D, palnitate 2% (& 5g) 20mg (7%)
1/2% Low fat mitk" Az o3 vlElel A, D, palmitate 2% (% 1g) Smg (2%)
1. Meadow Gold Dairies, Inc. Colombus. OH. 43215, 3. Waldore, MD. 20601, 5. Dairy Coupany des Maines, lowa,

50317 (plant No. 19053), 6. General Office. Fargo, MD. 58108-2947, 7. General Office, Carinville milk, IL.
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62626, 8. Marc Goldman Farmland Dairies, PO box 3340, Wallington. NJ. 07057, 9. McArthur Dairy, Miami, FL.
33138, 10. Crowley Foods, Inc. Binghanton, NY. 13902, 11. Schreiber Milk Co. Inc. 2080, Rice st. St. Paul. MN.
55113

A2 ANE T HAF

Mo
rl

2%7F /1A nF-(intrinsic) 7HX) o Gt 2 Ealy A #Halgle]l NER AAES
2og SHAES] FA4dT A F TR 54T A9y Ade 28 015 SR
(organic milk)$} rBST-free milk7} $A3}HoY, #71F 7iee] AYFLE L4417 A4 &2
480l AA7ITE ARAA FAH FFol 71532 E /dd ESL milk (extended shelf life
milk), <) M2 715 S AEAAAM RL2RE AH BuEEE ¢ DHA &F, 2AEge
A E 83t AR WAL FAANINEESE AEPd ¥YSH(immunized milk), AR
oA BEF ASH ZA(E0Y mouth feeling )L 3FAAZ Skim deleux milk, 52
g AAAN low-ZdH2HE 8§50 dod, FUAME BEF lactoferring F-fte
T F Ue Rio) ddte guidez ExEd vk o o9} To] 2L BEIIIAE
2 FAEL dB2HE AGE Aol =Hrle @AY LulAbe] kg 2 FAL
=EA1717] 8 AFozA diFgisw AFe vt image-up AFLZAM Y YL
2 Fulsjol & ool e Ao yztd.

Sboo% Hr Ho o
2 oo R Joz
% ufy

i
jd

ox

N o HE Az
o

H =

ofy

2% lactoferrin¥f &
ZEH U FAe A= BAEYU FHLZREY F&£39 I3 Aol dukxyolxgt I

_\?__
T #3A Az FEALDE YIe AEHo] ME(Ward, 1995 Ao, Ade] ZEHNA
FAZLE Hio olH3td +F2 UY £ A 77 AT JYHD Aoz Joh

71% $-% (Organic milk)

o

F71%0lg A Fdel NoA AE Auidye] FLEAN TH F Jon, duyez AF
A Al (old-fashioned farming)olgtz Aztst7] 4ok & 4 71X AEFHA aAS0] o
o] grltiz Ao uig)y) olelE fojojnE EENA AMRIE 7% TRE ATHA onld
A Arggtazr @

YuHez §7% ¢4 Yo 9T B 2Xe o) FAZAAGBSTIE A&
%xm, Fd AE FHFAL 4SRN oo, AT HIUEY HFAFES 14 o4 A
8517 2T PAF lacred 158 Wl YusE $42T FelA Uo,

< Dairy Management System >

2z #5202 57 A7} farmers] S & Tk} Aoprbe Fue) AWARM BEY
o, 2 4=A7} Golrled Ay ZE AL #7802 241 A%y ¥ 4+ Atk oA, B
A%t ofUeh farmer 2 AUE Fo] B4W el §713 EAzn ¥ 4 Ao Farmers
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$HNN ANHALZ ofd FHaolA ZAAANL Be $4E FF FLEIA BojsA Yo
Bao) ASEAE P47 7H THE Bl BES HFolo} Bob AVAYE FHHE 57
& FHUERY WA UoiN AT Aol PojA & A& AFEN FE SuA @A QL
A% ol #7153NME HAANED farmerrt VUY BAE RES AFT4E LFEE 3
T 9o,

HASL AFEA B B2 FF79 herbageE FolAH Ha 4& A& 3totgde Rl 7
Zo) BAolt}, ©yAd ARTY FE AsRde WEIMEY 23U FHE FAHA
Bolg FF3te Aol a9 AZRAY AAE LREHA A% vFFT. Fr1ERAM Y
Bde d2F FoM YA 233 E0 A 2T NS tsiMe Fde] w4 44
3 Ao 53] BAL siAol ok T R AEFA AMEAM A¥HE e KT +F
24 Bul & 3tA) gotol §& Bl

< Milk Processing >

7% 49 71EAYE 7189 $RIFF AM2"g ALESVIE g ANH2EZ AL
o Q1A BRI JoiA e AHEE Aol tE 4R WA pFAE o) st F

Zx7} Baslt}h, Horizon Organic DairyslA B#3t2 Q& IdahoF9} MarylandF 4=
10059 RAE B3tz Yon, 7129 EZL $5 millionE B9 f71% EFoz A
¥ 23 Q1&g wston Milk Processore 21&2%%% Hg AT 471% /45 €4 A
F Ay 258 At nIAA fUlF F7E AAte dAEX e Horizon Organic
airyA}, Dean FoodAl, Minnesota Organic milkA}, Vermont Family Farm$ o4& r-BST free
ilk ¥ organic milkE A5t A%Fd Aot

0 S\

[9)]

E 0w Jo
N

Ha 2& FA2Z At 0T Am AUk

Ul B HAE $424 AVFE FFLA0) Qo olE #F $HEM UF
o wx 9w gou $u PN ANT BTH 22E FT Held 44E A4E FRFA
ol sl Sgolth UFE BF) AFE $4H2 A4S 2Eo] 23 Hus

-]

e
ju g
o
2

FEla 24A17E oWl AuixtelAl wWigde A2E fEHE Aol FHH.

ESL $-f-(Extended shelf life milk)
ESLS&5 ANARY Ads 47198k UF(ultrafiltration), MF{microfiltration) &2 Axj2]<}

195C-138Co)A] 2-427 231 AT (ultrapasteurizatiom3tsd A4rds, AAAd7 FHsto
“extended shelf life"s] &-i2A 7189 HF$Ft UHTHR9 FEHE MLz o547
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T Aok ESLel@ £ol9] Aole F4 TCAM ¢4 ARA4E e AL s/t & &
o, Auctsl uFdA HEo2 AHEEy] AFg o ESLYfE A4S SFNE ¢ A
743 4ol sle g AoddE 2 2R olze RE A2AM FAE #4
o2 7H5A ¥ 4 Ace Aotk AR dlde F£EL 2AE0] BAHA A7) HE A
&g gojetn F@Ey) offdA T, WA ESLolt &2 FHH 7| IrelMxE g A
At

o i 32

gl

Fig. 1 Effects of processing and storage conditions
on microbial growth in milk.

Alfa-LavalAlels 24 AF$FE Axds WHo 24 “Bactocatch’sti 3= ¥ 2
T"FA o] Utk Bactocatch £z &3 vAE dREES 23 Bgo 2 £ 553}x
$& 28 Bacillus cereus TA7 AHEEHE 2EoA dFAATE F A Unjx 2 A=
T A7le WA HMayelth o] wWaE Afe] Wit HEEE sfE Tetra Therm ESL A
Az A" 5= AWy atgle) A Holm LA AEE 5 U= sHEHY YA F
o] ESL¢-%2 SAS zZter) 2o ss £8E o83 d4%aY, UF ¥ MF S| 34
F 1 glen], Ultrapasteurization® 7 ESL$-# A4te] ol &d4.

Fig. 2. Processing line of Tetra Therm ESL

Uttt LactantiaAle] "PlreFiltre Milk"gte AF& /& 4737 Mol "PureFiltre"2 o]
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e HAXHOE QuEtE F7HAM ALATEHFY shelf lifeE RFAZ A Folth E§ 3007)
ALY NAZETE FH3te AARE Fo9H4F &9 0 o2 Foldoka @of. wei, 161° F
9l A2AHYZE FIAME 3BY ojF AR7IEF 10cfw/iml l3te] dEHAFEE F/A & & A
3 #t} o] AFLS AR regular milkk7} obd premium milk 5FE 233 L& AE o]
o, 8] el oF9) AP A LulHe) 50%8) 0%l FFEHAUG Tt

A ¢ (Low fat milk)

A A A8irte] J1Exd] mebA] AWFFE 2% 2 ojdE =7F -f-E TEch
ojZ SfAAGA A E BEE 19198 E 2% AP7(2 percent milkyE EAEY RE ‘A
W7ek e S (reduced fat)' 2, 1% AW$-#(1 percent milk)g A A W¢F(low fat)’'2, 23z, &
A 9-f(skim mik)'e FAL$F(fat-free milk)' Fo2 AEA BHYEL ukr-dch a8y, ‘A
$(whole milk)’'& A& AH§3H712 3ok

At AR AP S AAT BE XFY AR ALY AAsH g4 &4 HE
do) &A% Futdc BEo AFLFF retinol@aFo] 100mlE 55x glretinol equivalent)$ w
vlgled gXFFle Bugid HA deth oEM, vF FAAME HE LYY retinyl
palmitateE F7lsled vlebyl Ao FFE e FELZ 2o)EF Ax3} Ho gl

2A8A Fe $79 AW lgde FEzHEo] dmgd W, x4l Yol e AW 1g F
& 16mgel o A7) Wi EXFE A5E 42 ALE A7ME %= low-cholesterol
$zdq I oIdde SHF FU2HE IFF DA M Alel2" 2mg ©l8telH
‘cholesterol-free’, 2-25mg ©l&tol™ ‘low-cholesterol’ 59 £01& #H¥3}A A§3=2F FH3D
ek,

R

gafe ANg AAGQens S/ =d £ de BFFH TRl BEIT, bodyst =
Atexture) ol YAMNE AAFS 2Fol7 Ak kM, AAFo] 2AERE H7MslY BFE
Ae AMAIE g} v]= ChampionAte] ‘Skim deleux'™ FA% $4'E o9 2L PHEL
HZstd g A Folct o] AT &4, ¢, riboflavin ¥ BlelW DF& Daily valued] 100%
ol4, 283 ¥ B o 99¥A S Dairy valued) 80%0l4 FHES 2ol 4%, vetz Ash
D, B -carotene, @ canthaxanthin(carotenoid, like beets)® F7} &3tk ¢ AF F5FL 4o}
Ae7t 23719¢ 29l Fd =2 £ A PEFE9] thixotropic fluid(cellulose gel,
Mendenhall Lab. LLC.)S 00005% #H7tste 2% A% i 2& dUdAM2 2ZE(mouth
fee)S =72 F AEE slgths Heoldh

MESH@)ANME FAEE AASZ AEF4 AFEserla 0775%)S F7Hg AFo2
‘Heart saver'® A|Eo] gt o] MEL NLx xFD¥U(low density lipoprotein) ¥FE BF2
2248 Foz2 gudtd AR e RIEER sle U= AAIH(high density lipo-
protein)2 FAAIE EDE ZE AZATAY FHolth AA Y2EYD-T AMEI ZEaH
22 AAsE ol FYAME 9T, AeH] FIRE FAFH A Foh

o ¢ 9+ (Immunized milk)
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B ofete £l 1892d Paul Ehrlichel ojs] 3ol FAY AL FEAd FE2 3 diz
o A12g gojo|t} utelgjels} vlol A QMY AIMAZREH R¥WE(foreign & undesir-
able)Z AA P UM ol o] FA(FW) st FAete AW eI L e FUE
woldlA gt ojv]e] Fde A7E FPo=RyH B Fe 49 UdFGHEESE FFHAE
=3

dgefe AW o AYTHAF RS A ZAPYY dE S AL
AdstE folch UAe] AHE LY £ e HYAH vHERTEH FANULE BEC] HAx
A HEHd di9 FAAN 5 vlAEA dF FAS BAeA "o o] HaT Y ¢
#Fle gA7E FRHo, o] +FE 2HEE AFAAE B95HE FIANIA Eoh BHF
o EAsle e A£NAALS o %L ¥ I3 hF(ower gut)l =L3e] F3fuA
B9 Wi 43S 24 4 ddz Ik aeu i e AYgeHS FAAIEE
F713 #4547 dasdtd

u]Z2] Stolle Milk Biologics InternationalrtellA] 25F <] HAA vlPEL o] &3t WAL 7
wln FAUPZGA 55 ANt B2 AR F divs B FHUM F2 LulE3 9]
t}. u]lZYell A Stolle immune milkel]l 3§ regulatory statuso] W=wW, medical claimsE 3}#]
gtod “AlErozm zFEEth Iy, medical claimsE Al HW FDA(FDA’s Compliance
Policy Guide 7134.04)1X & "biologic drug’e.2 ZFHT BY-fE Z4F Zdolv HASS
do7le AH(G: infection)d] W3 ALHE Fo, ¥F Fe2HE TH= 8% 71x] AHIHAZ
oy, B delalol ¥ Rheumatoid arthritisoll tha AL xo F& oz ¢
A3 Atk FUdME Z2FAd X Stolle milk powderE sty BRERE AFo 2 Hufs}
I Ak

Table 6. Bacterial antigens for immune milk

Microorganisns - ATCCNo. . | Microorganisms _ ATCC No.
PURCIF 11631 e 13076
ErILe2F 155 H5d 7700
HedHLF Al type 8671 A< Edyd 9590

A3 type 10389 A 13311

AS type 12347 Influenza 9333

A8 type 12389 HGdHTF 6249

A12 type 11434 Ay 13315

Al4 type 12972 HelF 11835

A18 type 12357 |7 BT

A22 type 10403 HEH L
ofo] AU & 884 Streptococcus mutants
3 26 2t 1 type Ee 2 type

4 &

FFE A4FoEA A 7HAE Ad # ol Adide] aFdte o8 7HA Yy 4

—145—



o] Ff=ol U WEoIh wetA, 4FL2 83t ARFAFL ¢4 intricsic valueE THF
AjAok 3d, Aoz E dAstdol Fo. +RH2ZTEH 98 A e EAES AHFHo
Z Az, & FAFIY 4F9 7% FEEA ASHeZH 79 HIINE &l
T 3ge vhhsor 30, 847t 7 E5E V153 AREL ¥&ded TaF $/7HF
28 71 AL 2 =he] BaF A7 EREATL T F AN

AZE 7HE o8 £ de FHAFLEN 7€ JAAT +79 FrE AL 2 FH2
HES A 7, RZid FA3e ARE FA R - Awdy 24¢ W3z
& Tol olv] AAH: ot deze VRE2EY IFL LA e F7% 8, HLA 1
AE A ML &Y F AT BHHF, FIITHH 7Y o183 N2 7%H 7HX
g Ze SRS o] 48Y o] EX 4t

4

AEH

. Catarina Wamsler. 1996. Liquid milk with extended shelf life. SDInformation vol.10. 15-17.
. Cathy Behrendt. 1998. Organic Operations. Dairy Field. April. p. 33-37.

. Cathy Behrendt. 1998. The organic milkman cometh. Dairy Field. April. p. 1, 28-31.

. Charles H. Bertraw. 1995. Skim Delux. Champion International Corporation.

. Eamonn Pitts. 1994. Dairy Ingredients: New  Opportunities in Functicnal Foods. The

World of Ingreditents. Oct-Nov. 40-43.

6. Elizebeth, S. A. 1998. Food Industry Forecast : Consumer Trends to 2)20 and Beyond.
Food Technology. vol.52(1) 37-44.

7. Heeschen W. and F. Harding 1995. Chapter 10. Contaminants in Mulz Quality(Ed. F.
Harding). Blackie Academic & Professional. 132-150.

8. Karsten Aagaard. 1998. Inspection system of the quality of raw milk and collection
system of raw milk in Denmark. Proceedings for Symposium for restructuring Korean
dairy industry. 99-114.

9. Kinjiro Sukegawa 1996. Milk as Functional Food. 3=#71271&3538 4 Al4d 2%
221-228.

10. Michael Duveen. 1994. Chapter 7. Dairy products in Handbook of organic food processing
and production(Ed. Simon Wright). Blackie Academic & Professional. London.

11. Nancy M. Childs. 1995. Commercializing Neutraceuticals and Functional Foods. The World
of Ingredients. Jan-Feb. 38-42,

12. Stolle Immune Milk Products : Investigator Brochure. 1995. Stolle Milk Biologics Inter-
national. Cincinnati. OH. U.S.A.

13. Ward, P. P, C. S. Poddinfton. G. A. Cunningham. X. Zhou, R. D. Wyatt, and O. M.

Cooneely. Biotechnology, 13, 498-503.

O W

—146—



