TAER)

-29.






T AR S FABEL 8537 A e A48 71 dEart Basth Ygade BE(BTS

), A, 99, e, #7104 383 g 239t 1 7% wek £F8E A
, AR, @] 3, AzAE ‘7""“5}*’ TAYEedE e F

Ao} glom, "Uﬂtﬂ AV s ARG & ol

2 delAE Rl 348 T R 158 EES %.}O}ii’_ Fele 27FA o
AE7HE Z;}EBH B3 3 ¢f 2 FAEFES q 7HA) A o # X
2 FHER Brh TAHLE AR ER vt BT 2L 8 H FAF B3
HEME s Eua gk

W @Y ghdE P

ol
rlo
:‘o
s
2
g
2
okl
\
119,

% S ok 48% Tl Qo ETEYH 7;%*7} 2YY2RRIN F
< 4gaed g% 168 g 24T £3 ThHE 22FS 2ol BUF 4RO A4RaDs
e P e N R
o o § T TEYE ZAEANY o] FHUT, 43S EEIRTG WA LA AL o2
ALd ol A +48 BhY £ ) 39 EEY T 35 ALHE AL Boh F02 Gy

ae

oA ahHolety & ¢ Ut} 3L Basts 48 g2 EA A (B-galactosidase)

2

-31-



Table 1. Approximate concentrations of bovine- and human milk (per 100g)

Component Bovine milk Human milk

Total solids (g) : 12.5 . 129
Lactose (g) 4.8 7.1
Oligosaccharides (g) 0.003~0.006 0.38
Fat (g) 37 3.8
Protein (g) 34 1.0
Casein (g) 2.8 04
Whey (g) 0.6 0.55
Energy (kJ) 286 294
Ash (g) 0.7 02
Calcium (mg) 114 34
Phosphorus (mg) 93 14
Potassium (mg) 157 53
Sodium (mg) 48 16
Vitamin A (ug) 30 54
Vitamin B, (ug) 37 15
Vitamin B, (ug) 180 38
Vitamin Bs (ug) 46 13
Vitamin By, (1g) 0.42 0.05
Niacin (pg) 90 176
Folic acid (ug) 0.20 0.19
Pantothenic acid {(ug) 350 210
Biotin (ug) 3.5 0.58
Vitamin C (mg) 1.7 4.4
Vitamin D (ug) 0.06 0.05
Vitamin E (ug) 88 520
Vitamin K (ug) 17 34

ZebA (lactase) 2t 3 St 481739 HAM X EXFT} F3FE o] JIF RS Bhel Y3 AEFE
£ ) 7. "H(galacto-oligosaccharides)o] A4 Ho] A vl G2 ge 24 & T9F) oA

€ NAE Lt FEAFES JATLEN A3IE FIANA FI Y A
39 Aol RFEHELY "'71317} oW §3 A4 A ZEd FTE STHAA
av od /‘}%"ﬂﬂl}-‘" °}*r‘ 5‘3711 EAAY gl B¢

o N op
o 2 #
L ok
o pst
M ¥
o 32
o S
B R
~N o
% “’@:
ja'
fr 2
o X2
-{2 £
- ié
SUN
rio
o =
o3
{o
hu
i
2
i
Y
Ji
i
2
lo
%
%
i
2
.:L
>
A
i
o
i

Uol7bd o] AL YALERE AREERCT BLHE AL BEAHOE ‘1}‘3} Zth. 013 A3t
Fo A, o), 7B T S0l dojur AAE 2EtE WE e, ol¥ A4S #3E
W Z(lactose 1ntolerance)°l 2 g
U

D12 24 BAA B A5 A9 Ba} 2290 Yehke 45 Sk ALE YA

o
_$L
o
oft
e
)
of¥

o

-32-



ATk $PEUSL AEIF0 B stk QAo RABTE FAAFIAN FFEHS)
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189 A& §RUSe BEE) WA PRI RLHAUT FFEUFA Aol S5l
A Q&AAHE £ BEeA B9 AW 234 HAT ASHCE HAAY 470l Bad
STEE TE AZ B3} 28 SEFAES AR Aol wRYa

FALE $frol F37% FHH Yo FE JUAPLE o] fHTt FAWS g7 B I WS
e Aol gt At Ak dol Fo me Zelzt vk FAHS A2 36.5°CAM dAY
g, ol AL 23] Yo 2ol dok FALL At o7t BlwH gAY ST FE A
RER o) FoA 7] BE) AsHEFEo] FEdch BAFO] AL P AT AP 48

A}o] E(ganglioside) 7}
gfeo] Qlo} Fxirg 3, AAZE 1], AZEYRE 59 715E e A28 A ik &

=
A B o FeAF Fr R Ao 28 4TL Pk Table 2= $f 9 Bf A2

Table 2. Fatty acid composition of bovine- and human milk (% w/w)

Fatty acid Bovine milk Human milk
Short chain 3.4
Butyric acid 1.9
Caproic acid 1.2
Caprylic acid 2.5 1.0
Capric acid
Long chain, satured
Lauric acid 27 5.0
Myristic acid 11.0 8.0
Palmitic acid 28.0 24.0
Stearic acid 12.0 8.0
Arachidic acid 0.7 1.0
Monounsatured
Palmitoleic acid 29 3.0
Oleic acid 27.0 35.0
Polyunsatured
Linoleic acid 2.1 10.0
Linolenic acid 1.8 1.0
Arachidonic acid 0.6 1.0
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3) % e F(Milk protein)

Sfol= gl Fo] oF 34% FHHo] Jlon o] G JYrtE F ofu|Aty Fak Ei
ATk S50l ¥R B4 ohuleato) FHH AN 48 AT BT B8 94 39 B4
ofr) b oglole] AR, Fdy, HIYA F3 5ol 719§t Table 3= -5 Bf 59 @9
4 z90) vent ik

Table 3. Protein concentrations of bovine- and human milk

. Concentration (g/kg)
1t
Protein Bovine milk Human milk

Casein 26.0 33

Fat globule membrane 0.4 0.3
a-Lactalbumin 12 1.5
B-Lactoglobulin 32 0.0

Serum albumin 0.4 04

Immunoglobulin 0.7 14

Lactoferrin <0.1 15

Lysozyme ~107* 0.4
Miscellaneous 0.8 0.2
Total 33.0 9.0

[+} L s
# =2 oz
AL, g FFE, %lza‘;-‘} A WY A F4FE, %?L. Q.:_I& THAE, HEE FF

A4, AR, JAE 71573 §o Jldse Aoz BaFEgT

A7 Ao A, ¢ DAL A nolHx AEE T vl T FAHA

Table 491& +f SHIAZRYH FAdE 7154 E4& Uitk

$ dEs TEE AFANEEL /A Fol 724 % HHH Y HEE dA Hol 48t
BoAM AR de A2BAC1EA) Wl =79 49 43S F4 Aok 282282 FRHCE
Hitg gl dES vk oE 712 AAY whgE JdA A e 23 ged 234
L DA, o] AHLS SR EY Ao 4FH2E dFHA

HFE AEA el EE2 TaA ThrEdd ARAE Ze vl ol A2 FE A8 H
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Table 4. Functional substances derived from bovine milk and their physiological roles

Protein fractions

Functional substances

Physiological roles

Casein

Casein phosphopeptide(CPP)

Acceleration of calcium absorption, Trans-
portation of minerals

Opiod agonist peptide(OAP)

Isracidin

Casocidin

$-Casomorphin-7

§-Casomorphin-6

§-Casomorphin-5

§-Casomorphin-4

Exorphins

Morphiceptin

Casoxins

Opioid agonist, alleviation of pain, Control
of respiration, pulsation, body temperature
and hormone secretion,

Tranquilization

Casokinins

Antihypertension, ACE inhibition

Casoplatelins

Antithrombosis

Glycomacropeptides

Proliferation of intestinal flora

Immunopeptides

Immunostimulation

Angiotensin transportation
enzyme inhibitor

Control of normal blood pressure

Phagocytosis peptides

Stimulation of immunity

Antithrombic peptides

Stimulation of antithrombosis

a-Lactalbumin

Opioid peptide

Alleviation of pain, Stimulation of insulin
secretion, Reduction of blood pressure

a-Lactorphin

Appeasement, Control of body temperature
and breathing, Promotion of digestive organs

B-Lactoglobulin

Opioid peptide

Alleviation of pain, Stimulation of hormone
secretion

f-Lactorphin

Control of hormone secretion, Stimulation of
digestion

Smooth muscle contracting peptide

Promotion of smooth muscles

B-Lactotensin

Neurotensin agonist

Lactokinins

ACE inhibition

Lactoferrin

Opioid agonist peptide(QOAP)

Promotion of iron absorption, Reduction
of blood pressure, Alleviation of pain,
Anti-microbial activity, Protection of
infectious diarrhea

Lactoferroxins

Alleviation of pain

Lactoferricin B

Anti-microbial activity

Immunoglobulins

Immunoglobulin A, E, G, M

Stimulation of immunity, Maintenance of
health
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Table 5. Physiological and health benefits of components derived from milk

29| o

$9% 1558 HolT

z243 A% 230 71957 el T HEA A

sk vkg ol dsf oA 7HA SFEEl AAHEY o
1 thTable 7).

FEE Table 61 A4

£ prebiotics

Component

Physiological and health-promoting function

Calcium

Prevention of osteoporosis and cancer
Promotion of heathy bones and teeth,
Protective against hypertension

Folic acid

Protective against neural tube defects

Vitamin A

Protective against night blindness,
Protective against xerophthalmia

Vitamin B:
Vitamin By,

Protective against cheilosis and stomatitis,
Protective against pernicious anemia

Vitamin D

Protective against rickets and osteomalacia,
Protective against hypercalcemia

Vitamin E

Protective against heart disease,

Protective against cancer

Iodine

Protective against goiter, positive influence on thyroid function

Immunopeptides

Protective against cancer

Casein phosphopeptides

Promotion of calcium absorption,
Prevention of dental caries

Lactoperoxidase

Prevention of dental caries

Lactoferrin

Prevention of dental caries,
Prevention of gastrointestinal infection,

Leukaemia therapy

Bioactive peptides

Lowering of blood pressure for hypertensive subjects

Immunoglobulins

Prevention of gastrointestinal infections,
Prevention of dental caries,

Lowering of cholestero}

Galacto-oligosaccharides

Enhancement of growth of beneficial bacteria in the gut,

Improvement of calcium absorption in humans,
Reduction of blood triglycerides and cholesterol,
Protection against infection in infants

Lactic acid bacteria

Promotion of healthy gut,

Reduction of effects of gastrointestinal infection,
Enhancement of immune activity,

Reduction of atopic eczema in infants
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Table 6. Typical commercial probiotics and their clinical effects

Strain

Clinical effects

L. acidophilus La-5
(Chr-Hansen, Denmark)

Traveller's diarrhea, Immune enhancement

L. acidophilus NFCM
(Rhodia, US)

Lowering of fecal enzyme activity, High lactase activity, Treatment of
lactose intolerance, Production of bacteriocins

L. acidophilus LB
(Lacteol, France)

Reduces duration of acute diarrhea in children,
Reduces antibiotic-associated diarrhea

L. acidophilus Lafti™ L10
(DSM, Australia)

Reduction in intestinal tumors, Prevention of Salmonella infection,
Survival in ice-cream and yoghurts

L. acidophilus R0052
(Inst Rosell, Canada)

Reduces duration of acute diarrhea in children,
Lessened intestinal discomfort

L. casei Shirota
(Yakult, Japan)

Prevention of intestinal disturbances, Lowering of fecal enzyme activity,
Positive effects on reducing the occurance of superficial bladder cancer

L johnsonii LAl
(Nestle, Switzerland)

Adherence to human intestinal cells, Balances intestinal microflora,
Immune enhancement, Adjuvant in H pylori treatment

L. plantarum 299V
(Probi, Sweden)

Decreases fibrinogen content in blood,
Regulates immunologic defence, Decreases cardiovascular risk factors

L reuteri MM2 / SD2112

Colonizing the intestinal tract, Shortening of rotavirus diarrhea

L. rhamnosus GG
(ATCC 53013)
(Valio, Finland)

Treatment of prevention of rotavirus diarrhea,

Prevention of antibiotic-associated diarrhea,

Treatment of relapsing C. difficile diarrhea,

Lessened respiratory infection, reduction of atopic eczema

L. rhamnosus DR20
(NZDRI, New Zealand)

Colonization and microflora effects, Immune effects

L rhamnosus R0011
(Inst. Rosell, Canada)

Increases cytokine production, Enhances immunity,
Reduces duration of diarrhea and intestinal discomfort

L. crispatus F117
(CERELA, Argentine)

Generation of HyO, control of bacterial vaginitis

L. fermentum RC-14
(Urex Bio, Canada)

Alters vaginal flora, Reduces uro-genital infections

L. parccasei F19(Arla, Sweden)

Immune effects, Colonization, Microflora stabilization

L. paracasei Lafti"™ 126
(DSM, Australia)

Inhibition of pathogens in fermented meats

L salivarius UC118
(UCCork, Ireland)

Effective beneficial immune modulation,
Inflammatory bowel disease data positive

Bifidobacterium lactis Bb12
(Chr-Hansen, Denmark)

Reduces rotavirus diarrhea, Amelioration of atopic eczema, Shortened
duration of diarrhea

B. breve Yakult (Yakult, Japan)

Shorten chronic diarrhea, Colonizes immature bowel, Promoted IgA
production, Inhibited £ coli 0157

B. longum infantis UCC 35624
(UCCCork, Ireland)

Beneficial data for inflammatory bowel disease
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Table 7. Major prebiotics derived from lactose, manufacturer and product description

Prebiotics Company name Product name Product description

Oligomate 55 .
Contain 55~95%

Yakult, Japan Oligomate 55P ] .
oligosaccharides
TOS-100
Galacto-oligosaccharides .. Cup-Oligo H-70 Contain 70~75%
Nissin, Japan . . .
Cup-Oligo P oligosaccharides
Borculo Domo, Elix'or Contain 60%
Netherlands vivinal GOS oligosaccharides
. MLs-50 Contain 70~98%
Morinaga, Japan
MLC-A lactulose
Lactulose
lactulose syrup Contain 70~95%
Solvey, Germany
Jactulose powder factulose
Newka-Oligo LS-35 .
. . Contain 35~55%
Lactosucrose Hayashibara, Japan Newka-Oligo LS-55L
. lactosucrose
Newka-Oligo LS-P
Lactitol PURAC, LACTY White powde
actito wder
Netherland P

7 FAFEL AEHY symbiotics2A A 2371W FFZE, dARE, AEYT §

I. 972 Yoy, X {22 S &4

1. 231 #|2(Peptic ulcers) ,

A3 Aol LA EY ASESE FastE 71 BolA Agt o] AL s)x Hupo] &AFE o
A7 AHE ouldin A%, 9, 4o)AR, 33 5 B9 A ¢ ded I FAME 94A%H 4
ol Z# %o LA o] Tk A3 AU YoA e QAEEE AN 2EG A, A, £, A
FFl AL B A, F3] 8k YA, A&HY GEEL, FA4 A Fol Ak 234
A okel ZAL Al wal Zol7k gloy A B2 g &8 ZE AR dukz) vin), 4
74 F22 vehdth 434 A9 HUUS Ao RN AU £ Jlon By 2 4
olewl o2 A48 ¢ Utk ol 2ydlE= A% 4 2 Al AAE ) wat $440), By

A2

F HE &F, 27, 89 F° dAHk 3 Fo] ¥ F & Aot

2. etz H(Diabetes)
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Table 8. Diseases and useful milk components and dairy products for therapy

Name of disease Milk component Recommended dairy products

Peptic ulcers Casein, Whey protein Milk, Whey protein, Whey drinks,
Milk soup, Milk-added soft meal

Diabetes Milk proteins, Calcium Milk. Skim milk powder, Fresh cheese
Liver diseases Amino acids Milk, Whey protein, Fresh cheese
Hypertension Milk proteins Skim milk, Whey protein, Yoghurt
Gout Milk proteins Skim mitk, Whey protein, Yoghurt, Cheese
Osteoporosis Calcium, Vitamin D Milk, Yoghurt, Cheese
Cancer Calcium, Vitamin A, C, E | Milk, Yoghurt, Cheese,

Fermented dairy products

Dental caries Casein phosphopeptides Milk, Yoghurt, Cheese
Lactoperoxidase
Immunoglobulins

Avitaminosis Vitamins Milk, Yoghurt, Cheese,
Fermented dairy products
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Table 9. Desirable milk components or conditions for functional dairy foods and farming

Milk components or conditions Target properties
Fat Lower fat
Water Less water(more solids)
Calcium Increasing calcium
Immunity Immune-enhanced mliks
Viscosity Milks with low viscosity concentrates
Properties Hunanized properties
Health concern Milks with specific new health benefits
Separation of functional substances Test of functionalities and utilization for health
and commercialization (IGs, peptides, oligosaccharides, aglycon etc.)
Fouling Non-fouling
Farming Organic milk
Well-being oriented Experimental dairy farm with various dairy products and

herbs
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