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Phytonutrients in Medical Nutrition

Ryo-Won Choue

Department of Medical Nutrition, Graduate School of East-West Medical Science,
Kyung Hee University, Seoul 130-701, Republic of Korea

Since the beginning of recorded history, plants have been used in the treatment of specific diseases. Plant
foods contain many phytonutrients which are nutritionally significant health-promoting components that benefit
humans. Many dietary phytonutrients play unique roles in human metabolism, cell division, and molecular
regulation, thereby affecting one's health. A new health paradigm may be evolving that emphasizes the positive
aspects of diet, as well as identifies the components that are physiologically active and contribute to prevent
the onset of disease.

Phytonutrients are generally classified by structure or unique molecular content, such as carotenoids,
polyphenols, sulfides, and thiols. Plant-based phenols, flavonoids, isoflavones, terpenes, glucosinolates, and other
compounds that are present in the everyday diet are reported to elicit a variety of biological activities, acting
as antioxidants, phytoestrogens, or enzyme inducers. Research on the mechanisms of chemoprotection has focused
on the biological activity of compounds found in cruciferous and green leafy vegetables, soybeans, citrus, fruits,
green tea, and red wine.

Phytonutrient dietary supplementation has long been claimed to exert beneficial effects on a wide variety of
human diseases. Recent technological developments have resulted in the identification and commercial
development of an ever-increasing number of bioactive phytochemicals, with the potential for application in the
prevention and/or treatment of diseases. In addition, regulatory bodies stipulate that substantiating claims of
efficacy and/or safety for phytochemical products require direct evidence from randomized, controlled studies
involving human subjects, in other words clinical trials.

Populations consuming diets rich in vegetables, fruits, and grain products have been highly correlated with
significantly lower rates of cancer of the colon, breast, lung, stomach, etc. The strongest support for a protective
effect against cancer is through fiber-rich foods. Phytochemicals may also contribute to the observed protective
effects of vegetables. In general, following the dietary guideline to “Eat a Variety of Foods” - especially if
they are plant-derived foods - may result in a diet rich in phytonutrients which will have a positive impact
on health.
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Medical Nutrition

@ Medically necessary nutrition therapy
New health care delivery system
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Medical Nutrition Therapy
(MNT, 28 2 X| B)
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A 2% X Appropriate Nutritional Intervention
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Improved Biochemical and Clinical Indicators

TN

Improved Disease Outcomes Reduced Complications

!

Decreased Health Care Utilization/Cost Savings-

Nutrition Assessment
For Nutrition Diagnosis

Anthropometric measurement (wt. ht, SFT, efc)
Biochemical determinations (lab analysis of blood or urine)
Clinical examinations (detect the major signs)

Dietary assessment : 24-hr recall, food record, food frequency, food

preference, diet history (determines the sources and amounts
of nutrients in the diet) - > nutrients intake : '> compare w/ RDA

o
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MNT Protocol
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Nutritionally High Risk Diseases

Obesity

Diabetes Mellitus
Hypertension
Hyperlipidemia
Gastrointestine Disease
Liver Disease

Renal Disease

Cancer

R A B R A

Medical Nutrition Therapy

@ General
Regular Diet : Calorie : 2,000-2,500 (Harris-Benedict : BEE x AF x IF}
CHO : P : F = 60-70% : 15-20% : 15-20%
protein : 1-1.2g proteintkg BW
vitamin, mineral : RDA

. .
@ Therapeutic :
Diabetic Diet : Calorie for IBW
CHO : P : F = 55-60% :15-20% : 20-25%
dietary fiber;: 20-35 g
Na : < 2,400-3,000
vitamin, mineral : RDA

# Nutrition Support : Calorie : 1kcalimi
protein : 12.-4.5¢
vitamin, mineral : > RDA

’ Kyung Hee
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Hypertension
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Medical Nutrition for Hyperlipide'mia

Nutrients Recommended Intake
American Korean

& Saturated fat < 7% - 6%
@ Monounsaturated fat Upto 20% 10%
& Polyunsaturated fat Upto 10% 6%
# Total fat 25-35% 15-20%
@ Carbohydrate 50-60% ©60-65%
@ Fiber 20-30 g/day - 20-35 g/day
@ Protein 15% 15:20%
4 Cholesterol < 200mg . - 200 mglday
@ Total calories to maintain desirable body weight

fowons 00y ]
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Components of Foods -

¢ Macronutrients (provide cal'ories, provide building blocks)
Micronutrients (enzyme co-factors, antioxidants, functions)
Additives | |
Agricultural chemical contaminants

Inorganic contaminants

Chemicals formed in cooking or processing

+ Natural and microbial toxin o

¢ Other natural compounds {g}i’zyiochemicais, eic)

¢ & 4 ¢
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Natural Compounds in Foods

Phviochemicais @ Any naturally occurring substance present in plants

Nutrzesuticsls © Bioactives eliciting medical and health benefits including
prevention and treatment of diseases (produced from foods but sold in
medical forms

FuaetiorslYeods - Modified natural foods or food ingredients which may
provide health benefits, beyond the nutrients it contains

Fhytenulrienis : Phyto(plant) + Nutrients, antioxidant, detoxification
agents, synergize with vitamins, reduce risk of chronic disease, beneficial
substance present in plants
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Lycopene
Pytonutrients and their Dietary Sources | Kyung Hee ]
Surh. Y.J (2003) Nature Reviews ‘ Tg;a o Tl
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Phytonutrients Associated with Health Promotion

Food Sources

Phytonutrients

Biological Activities

Fruits, vegetables

Cruciferous
vegetables (broccoli),
horse radish

Cereals, soybeans,
soy-based foods

Carotenoids ; a-carotene, B-
carotene, B-cryptoxanthin,
lutein, lycopene

Glucosinolates,
isothiocyanates, indoles
glucobrassicin, sulphorophane,
indole-3-carbinol)

Inositol phosphates ; phytate,
inositol pentaphosphate,
inositol tetraphosphate, efc.

Source of vitamin A (some)
Quench singlet oxygen
1 Cell-cell communication

1 Phase Il enzyme activity

Alter estrogen metabolism through
shift in hydroxylation
| DNA methylation

Bind divalent cations-especially
copper and iron, which may
generate hydroxyl radicals through
the Fenton reaction

e
Beecher GR et al. Nutrition Review, 57(9):53-6, 1999i “m l

'm’ oo QM“

Phytonutrients Associated with Health Promotion

Food Sources

Phytonutrients

Biological Activities

Citrus, fruits,
vegetables

Soybeans,
soy-based foods
flax, rye, vegetables

Vegetable oils, nuts,
seeds, cereals,
legumes

Phenolics, cyclic compounds :
chlorogenic acid, ellagic acid,
coumarins, limonene

Phytoestrogens : Isoflavones -
daidzein, genistein, ?chitein,
lignans- matairesinol,
secoisolariresinol

Phytosterols : Campesterol, B~
sitosterol, stigmasterol

1 Phase ll enzyme activity
Inhibit N-nitrosation reactions
Antioxidant

Metabolized in Gl tract to.
estrogen-like compounds

{ Tyrosine kinase activity
Induce apoptosis

Bind bile acids and cholesterol
| Colonic cell profiferation

-12 -
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Phytonutrients Associated with Health Promotion

Food Sources

Phytonutrients

Biclogical Activities

Fruits, veg, tea, red wine

exclusively in black and
oolong tea

Soybeans, soy-foods, other
legumes, cereals,
vegetables

Soybeans, soy-based foods,
other legumes, nuts

Onions, Cruciferous
vegetables(broccoli)

Polyphenols : flavonoids
(~15-20 in foods : quercetin,
apigenin, catechin, etc.),
theaflavins, thearubigens

Protease inhibitors

Saponing : soyasaponins,
soyasapogenols

Sulfidas and (siad ; diallyl
sulfides, allyl methyl
trisulfides, dithiclthiones

Antioxidant

 Capillary fragility and
permeability

Alter tyrosine kinase activity
Bind to trypsin and
chymotrypsin

{ Growth of transformed cells
1 Tumors in animals

Bind bile acids and cholesterol
Cytotoxic toward tumor cells

Antioxidant

1 Phase il enzyme activity

{ Bacterial activity - nitrate to
nitrite conversion

Kyung Hee
yung e

W o |

Muitiple Phytonutrients are Associated with
Risk Reduction for Chronic Disease

Beta-carotene

Flavonoids

Vitamin E

Chronic Disease

Vitamin C

Polyphenols

(Coronary Heart Disease)

Saponins

Folic acid,

B Vitamins

- 13 -
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Phytonutrients Impact Chronic Disease via
Multiple Mechanisms

Improved vascul
Improved vascular P ascular

. reactivity _
compliance Reduced lipid
DL oxidati peroxidation
oxidation
protection Chronic Disease Reduced

(Coronary Heart Disease) | | ¢ steine

Decreased platelet Rex::;:::u!:!eood '
aggregation
gareg Improved lipoprotein
profile ;‘;‘“‘“——*“" yur imoJ

Antioxidant Phytonutrients

€ Many phytonutrients are antioxidants
€ Antioxidants inactivate free radicals
@ Antioxidants help to reduce damage to cells, lipids, DNA

€ A mixture of antioxidants is thought to offer the most
health benefit

# Fruits and vegetables are excellent sources of antioxidants

Kyung Hoe
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Phytonutrients

Lycopene : high tomato intake [ risk of prostate cancer 35%
protective effect against stomach & lung cancer

Lutein : [J risk of colon cancer 17%

Flavonoids : 1 risk of dying from heart disease by 50%
Resveratrol : [J LDL oxidation, platelet agg. regulate heart rhythm
Catechins : protects against heart disease, atherosclerosis
Hesperidin : improve lipid levels, {1 cancer cell proliferation

Isoflavones : [l breast cancer, protect against bone loss

..........

Benefits of Fruits & Vegetables

Spinach lutein eyes
Tomatoes lycopene heart, prostate
Oranges hesperidin cardiovascular
Grapes/wine resveratrol cardiovascular
Green tea catechins heart, cancer
Soy isoflavones breast, bone
Brocoli etc sulforophanes detoxification
Berries(blu) anthocyanins cardiovascular
Berries(red) elagic acid DNA structure

| iyingiies |

- 15 -



Distribution of Phytochemlcals

QQ
X & & o . & &
o\‘\\bé &s@éo&ésgﬁo §’é &Q,QQ' < erG" ‘&Qo\& 6\0‘9 6@\00*
e MY J ARSI R RS
Garlic - + *
Green Tea + + +
Soybeans + o+ o+ o+ o+ o+
Cereal grains + o+ 4+ o+ o+ +
Cruciferous + + + + t + o+ o+
Umbelliferous + + + o+ +
Citrus + + 4+ * +
Solanaceous + + 4+ o+ +
Licorice root + + + +
Flaxseed + + + o+ |
Bdsgimnadllins AN
Epidemiological
Observational
Experimental

in Vitro Study

Sov Foods have
positive effects on
prevention of
chronic disease &
conditions of menopausal women

b o o
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lwh !M
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Structures of Phytoestrogens

Figure 2. Structures of Phytoestrogens
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Source: Mazur et al ) Meniresinol Secoisolariciresinal
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—

The Effects of Phytoestrogens(I)

Discases — proposed Mechanisms of Action Strength of
Jeonditions Evidence
Cancers

» Genistein inhibits tyrosine kinase involved in signal
transduction in both normal & tumer cell proliferation

+ Genistein inhibits angiogenesis required for tumor growth

+ Isoflavones act as an antioxidant, potentially protecting
against oxidative DNA damage and delay onset of cancer

+ Daidzein competes with estradiol for uterine estrogen ++
binding sites

0 no effect/unclear, + observation in vitro, ++ animal models in vivo, +++ human studies

| Kyung Hee }

”_vuumn'm B

- 17 -



The Effects of Phytoestrogens(Il)

Strength of

Disease/ P . . )
T d cti .
conditions oposed Mechanisms of Action Evidence

» Genistein : { tyrosine activity, action of certain
growth factors, ( growth of atherosclerotic lesions

CVD . genistein : 4 thrombosis associated w/ atherosclerosis
by interfering with platelets and thrombin action

- Soy profein T fecal excretion of bile acids, t
G chol biosyn, 7 LDL receptor activity, L LDL-C

+

+ Soy protein has cholesterol lowering effects when +++
substituted for animal protein

0 no effect/unclear. + observation in vitro, ++ animal models in vivo, 4=+ human studies
* Soy protein refers to protein & related constituents, such as iosflavonoids | xyun e |
P | Kyung tee |

AR EK]
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The Effects of Phytoestrogens(IIl)

Strength of

Discase/  proposed Mechanisms of Action

conditions evidence
Osteoporosis * Ipriflavone, a synthetic isoflavone, prevents bone loss +
+ Isoflavones : estrogen like activity in bone metabolism +
+ Isoflavonoids : inhibit bone resorption and stimulate —
bone mineralization
+ High doses of soy protein constituents 7T bone
- . = +++
mineral contents and bone mineral density
. Weak estrogenic activity of isoflavones compensate for
Mel? (}pausal lack of estrogen production, relieving symptoms of hot 0
Relie flashes, atrophic vaginitis, vaginal dryness :

0 no effect/unclear, + observation in vitro, ++ animal models in vivo, ++#+ human studies

* Soy protein refers to protein & related constituents, such as iosflavonoidsg i e e n
% Kyung Heeo t
AN LY ¥
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Obese !

Obese
woman ?

Obese
woman 3

Mildly
obese?

1.
2.

Type 2!

Phytoestrogen in Obesity

Diet Amount & duration Effects

VLCD, soy protein  375.425 keallday L BW

compared with casein ¢ 0 greater | in TG,
cholesterol _

LCD with soy protein  Low-calorie diets Similar decrease(9%) in

Compared with lean  for 16 wk BW with both diets

Soy-based liquid 1,000 kcal/day No significant difference

formula compared W/ for 4 wk in BW reduction

milk-based formula

Soy protein compared 28~29% of energy as  Decreased 24-h energy
with animal protein protein for 4 days expenditure

Bosello O et al. Ann Nutr Metab 1998:32:206-14 3. Jenkins DJA et al. Atheroscierosis 193%:78:98-107 -~

Yamashita T et al. Metabolism 1998,47,1308-14 5. Hikkelsen PB et al. Am J Clin Nutr 2000:72:4135-41 KYum. “69 ‘

u Frasniant s TREE

Phytoestrogens in Diatetes

Diet Amount and duration  Effects

Soy protein & fiber  50g protein, 20g fiber, { LDL-C, TG, apoB10¢
co d w/ casein
Seanloca C880 150mg isoflavone, 6wk no change in HDL-C, Hgb A,,

Obese Type2  Soy protein diet 1g protein/kg BW, 8wk | total-chol, TG

hypertesion?

compared with
animal-protein diet

Obese3 Soy polysaccharide 10g fiber as single meal { postprandial hyperglycemia,
Type2 compared with low TG
fiber no effect on serum insulin
Type 2¢ Soy hutl 26-52g fiber, 2-4 wk Improved glucose intolerance,
P y b 1) Gmuc, TG, hemoglobin Alc
i.  Hermansen et al, Diabetes Care 2001;24;228-33 3. Tasi AC et al. Am J Clin Nutr 1987:45:508-504 L Kvune Hee
2. Anderson et al. Am J Clin Nutr 1988:68:13478-53S 4. Mahalko JR et af. Am J Clin Nutr 1984;39;25.34 i m

V‘F'WA h‘i;‘!‘
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Phamacokinetics of isoflavone in
plasma after Ingestion of Soy Products
in Korean Women

@»Kﬁ_g_r_y““ O
/,zun Ve T s Ty

Phamacokinetics of isoflavone in plasma -2

65mg isoflavone of

ingestion AUC (#8 hr/L)  Cmax (ng/ml) T max (hr) t, (hr)
logen (%of aglycone)

Daidzein (100%)  2628.9+573.12  230.4144.2 3.78+1.2 8.75+3.8
Genistein(100%) 2355.7+672.8 160.1132.4v 467125 8.53+ 2.

Fermented soybean ]
Daidzein(e0%) 2593.8+465.22  214.0+529 2.88+15 9.54+1.9
Genistein(s2%) 2279.0+724.6  195.7+35.49 3.50+0.8 8.22+2.1

Soymitk
Daidzein(1.8%) 2101.31£352.4° 211.2158.3 3711241 582+1.7°

Genistein(1.8%) 2326843324 A4 486+1.9  564x0.7

1) Values are mean + S0
2) Values within the same row with different superscripts are s%gniﬁcantly different (p<0.05}
AUC : Area under the curve, C max : Maximum concentration, Tmax : Time of maximum concmzﬁor\z%:—ualwfe» -
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Plasma concentration of isoflavone after ingestion soy products

Kyung Hee
B ooy

Daidzein (%)

Day 1 Day 21
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70 70 1
& 60 I
~ 50 9
’?S 50
40 =z 3
g 2‘_; 40
2]
€% 230t e
© 2 20 } =
./
10 10 F s
0 0
Day 1 Day 21 Day 1 Day 21
w2 Fermented soybean A Sey milk

Urinary recovery of isoflavone after ingestion of soy products
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Plasma Concentration and Urinary
Excretion of Isoflavone after Feeding of
Breast milk, Soy-based Formula and

Casein-based Formula

@%@ﬁﬁ_ﬂ_"y"“ O
\.)?(un Ve T Ty

Plasma concentration{ng/ml)

60

50

40

30

20

S,

Day 1 Day 14 Withdraw 14
days

—*= Daidzein " Genistein

Plasma levels of isoflavone after supplementation of 500m! of soy mitk
for 2 weeks and 2 weeks after withdrawal in breast-feeding mother

The shade represents a reference concentration of daidzein and genistein in at}ult‘wnmxn

'unhduim
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Day 1 Day 14 Withdraw 14
days

e o Daaidzein —wm Ganistein

Urinary isoflavone excretion after supplementation of 500mi of soy milk
for 2 weeks and 2 weeks after withdrawal in breast-feeding mother

_Kyung Hee |

B e |

Isoflavone concentration of breast milk, casein-
based formula, and soy-based formula  (mgn)

Breast Casein-based Soy-base

Milk Formula Formula

Daidzein 0.63+0.38 0.028+0.002¢ LA
Genistein 0.89+0.3° 0.02240.003¢ S

Values are means £ SD.
Means with different alphabets are significantly different at p<0.001 by Duncan's Muitiple Range test.

- 23 -



Plasma isoflavone concentration of
4 months old infants ~ (ng/m))

Casein-based Sby-based

Breast milk-
: Formula fed Formula fed
fed infants infants infants
Daidzein 34 +16° 8.1 £ 28> 284 4197.1°
Genistein 48 +14° 93+ 3.7 362.1+150.82

Values are means + SD.
Means with different aiphabets are significantly different at p<0.001 by Duncan's Mulfiple Range test.

TK . 1

Isoflavone concentration of urine in
4 months old infants (zemi)

_ Casein-based Soy-based
Breast milk formula fed Formula fed
fed infants infants infants

Daidzein 0.28 + 0.09° 045 £ 0126 1582 & 14.50°

Genistein 022 +£0.10° 033 £ 01410 752 = 14.51°

Values are means + SD,
N di . y S
Means with the different alphabets are significantly different at p<0.001 by)buncan‘s Hultiple RTngs t&st b
W esiv vl
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What is Found

The pharmacokinetic study showed that different soy products
have different effects on the level of isoflavone in plasma.

Long term ingestion of any types of soy foods significantly
increased plasma concentration of isoflavone,

Human breast milk was not a useful source of isofiavone.

Plasma isoflavone levels in soy-based formula fed infants
were significantly higher than those of breast milk and casein-
based formula fed infants.

Kyung Wee .

B rowmasnrier |

Effects of Inulin on Bone Metabolism in
Korean Postmenopausal Women

Kyung Hee University
Graduate School of East-West Medical Science - xyung Hee |
4 Depr. Medical Nutrition AL i i

B oeene
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Background

Osteoporosis

@ A major public threat for more than 2 million
(80 % are women) Koreans.

€ Onein 2 women and one in 8 men over 50 years

of age will have an osteoporosis related fracture
in USA.

[ ES——

What is it?

|
> ¢ Normal bone

- .

W e
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Low intake of dietary caicium
Excessive use of aicohol

Limited bone-related nutrients
(protein, Vit D, K etc.)

Use of certain medications

An inactive lifestyle

Smoking

kyung Hee
B orommia
Korean RDA for Ca (2000)
4 S e
Calcium intake in Korea ('98)
Female : 470gm/day ( > 65y : 378.8 mg/day)
USA RDA for > 65y : 1,200mg/day
Upper limit : 2,500mg/day (NRC, 1997)
Ca** ahsorption : ~30%
| Kyung lee
| IR
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Dietary Fibers

Recommendation : ngiday

2101 & 2 : Lignin( X 2), Cellulose (2, & 0l, & 21), Pectin (2, 2,
AtZh), Hemicelluose (2=, M 4A), Gum (&, Hal, 2al), =0t
5, glucomannan (KonjacLt ), Psyllium (2 & 0] K| 3t Z &), Beta
glucan(# i, B At)

IsHER Pectin® UL, gumS L2, Resistant starch, M S 2
&t X HIX (inlin, dextrin, polydextrose), S 24 Et432 (3E€, )&
b 22)

g Srm———————t
i Kyung Hee
[N s e 2

W emeinn

Potential Effects of Soluble Fiber

T Fecal bulk (a)Cholesterol
T Lactic acid bacteria (TG

17 SCFA production 71 Mineral absorption

(acetate, propionic acid) {Ca, Mg, Fe, Zn)

* David J.A. et al,, J Nutr 129 : 14315-14338, 1898
** | actic acid producing bacteria

{ Kyun Hee |
Eaid
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Structure of Inulin

CH,OH
Te)
H

HO

H

HoH,C

o—0

HO
HOH,C

n~30-35

Beta 2->1 bond
HO

CH,OH
HO

“Kyung Hee

- Fougvded i Ry

Effect of Fructan on Ca** Absorption

HEESPEN Jn tmnd e o
LTS INERUR R

Fructan - |Fermentation by microbes

¢

T Short chain fatty acids
(acetate, propionate)

4

Acidic pH
Increase solubility of minerals
1

T Ca* absorption

. Kyung Hee |

B onsinie ]
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Purpose of Study

To study the effects of supplements of inulin
(Chicory Fructan Fiber) on the absorption of
minerals, metabolism of bone, bone mineral
density and condition of osteoporosis in
postmenopausal women

W iomenien ]
Experimental design
| 1
0 wk 12 wks
< >
o Chicory Fructan Fiber supplement T
AA AA
BMD BMD
BA BA
UA UA
FA FA
DA - weekly
Questionnaire - weekly
AA : Anthropometric assessment BMD : Bone Mineral Density
BA : Blood analysis UA : Usine analysis
FA : Feces analysis DA : Dietary assess Tro o =
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Subjects

| : Placebo of 8g maltodextrins/sucrose

.| : 8glday chicory fructan fiber

: 8g/day chicory fructan fiber + 1000mg Ca

: Placebo of 8g/day maltodextrinsisucrose
*100oma ce g ies

B oooomoma

Ql Aldata: Fructanl ol 2 &

Form Dosage/day‘ Reference
Short-chain 20g/day Briet et al. 1995
(DP 3-10)
Long-chain 30g/day Rumessen et al. 1998
(> DP 30)
Inulin 8.0g/day in this study
(DP 60)

B S
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Form of Placebo and Treatment

Maltodextrin sucrose mixture Inulin

B cromsninn |

Methods (1)

+ Anthropometric assessment ~ Ht, Wt, BM (kgim?)
& Bone Mineral Density

4 Blood Analysis

- alkaline phosphatase, osteocalcin : biomaker of bone formation
- TG, total-chol, HDL-chol, LDL-chol

4 Urine Analysis
- deoxypyridinoline : biomaker of osteoclast
- pyridinium

4 Caabsorption = [Ca] in diet” - ([Ca] in feces)
& Dietary Assess : 24-h recall, dietary habits, food records

% Questionnaire: side-effects

arins ke . S s
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Characteristics of Subjects

Placebo Inulin InulintCa Ca
(n=12) {n=11) (n=12) (n=12)
Age (yrs) 606467  60.2+7.0 582464  60.6£63

Height(cm) B 1550447 15314614 1573435 1505151
A 1546+46 1537463 1576435  151.0%42

Weight(kg) B 59.6+7.2 55.8+6.6 582455 571155
A

59.2+6.5 578179 57.8:£5.4 57.216.1

YSM {yrs) 11477 12.539.0 10.114.7 12.248.0
No. child 3.0£141 31415 27110 3.0+15
B : Before, A * After 'RM ~

YSM: years since menopause W omoma |

Characteristics of Subjects

Placebo Inulin InulintCa Ca
(n=12) {n=11) {(n=12} {n=12)

BMI (kg/m?) B 24.8+2.7 238+27 23.5+1.8 25.2+1.9

2.80+%2.4 24419 S330T 252118

WiH ratio B 0.8610.05 0.861+0.06 0.8710.05 0.86+0.04

0884008 0.05:£0.05 HBE4-0 05 0.86:+0.04

Triceps B 26.6+8.2 232464 239435 27.8+4.6

A 253457 mEIASA ZLEEAR 27.4E3.8

Body fat {%) B 30.9+5.7 314158 28.5+4.8 324140
P gLy BSILET 320445 .
8 : Before, A . After i‘i’i‘.‘:;‘{;i
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Gastrointestinal Symptoms

score(n)

Placebo Inulin InulintCa Ca

(n=12) (n=11) (n=12) (n=12)
Pain 0 0 0 0
Diarrhea 0 3 2 0
Borborygmia 1 6 & ¢
Distension 4 2 3 2
Fiatulence 2 ¥ & 1
Nausea 0 0 ] 0
Total 7 18 16 3
e e e e o e

Comparison of Daily Nutrients Intake w/ RDA

Calorie HPlacebo
. Minulin
Protein Blinulin+Ca
P Vit A MCa
[ o
2 Vit C
=]
= Ca
P
Fe
50 100 150 200
% of RDA
{“k;ﬁ}{g"‘*ﬁ"é‘{”
W e
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Dual X-ray Absorptiometry

Bone Mineral Density (BMD)

Placebo Inulin tnulintCa Ca

(n=12) {(n=11) {n=12) (n=12)
Lumbarspine B 0.82+0.17 0.7940.11 0.83+0.47  0.7310.14
{glem?) A 0.81+0.18 0.7910.12 0.83+0.16 0.75+0.16

T-zcore B -2.3811.47 2574087 2434146 27811925
A W281E153 -2.52£1.01 S2A3E04T 219128

Femoral neck B 0.8610.12 0.80+0.12 0.88+0.12 0.851+0.14
{glem?) A 0.85+0.11 0.80+0.13 0.89+0.15 0.851+0.13
T-geors B 5.641:0.83 R Ll R 040105 37ixid4
.56 10.94 «‘?.f;?}...?“i_OO 4% 27 E1AS
Def/nitiorf of ostecporosis and o§leopenia for white women k! ;',{g'"ﬁgé B
T-score; above-1.0 (Normai) - -1.0-2.5 (Osteopenia)’ belfow-2.5 rOszecwezc;mi‘.iéé‘ “:";“i.
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Correlation of BMD with Age, Ht, Wt, YSM, No. Child

N=47.
Variables Lumbar spine (g/crriz)
r p
Age {yrs} - 0.477 0.000
Height (cm) 0.122 0423
Weight (kg) 0.166 0.275
YSH (yrs) -0.535 0.000
No.children . 0.364 0014

r : Pearsom’s correlation coefficient
YSM : number of years since menopause

Variables Femoral neck (gemy N—"
r P
Age (yrs) - 0.485 £.000
Height (cm) 0.002 0.981
Weight (kg) 0.110 0.471
YSM (yrs) -0.544 9.000
No.children -0.270 0.063

r - Pearsor’s correlation coefficient
YSM : number of years since meriopause

- 36 -
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Serum Ca and Phosphorus Levels

Placebo

inulin Inulin + Ca

Ca

Calcium B  8.66+1.59
(mg/dl) A 9.18+0.94

Phosphorus B 2.20+0.36
(mgrdl) A Li7H035¢

8.97+0.92 8.43+1.12
8.83+0.77 8.98+0.59

2.4110.51 2.29:+0.55

231F0460  2BHAE2GTH

8.22+1.43
8.66+0.87

2.48+0.62
251+0.33

8 : Before, A After

" Kyung Hee |

. :
B romonra |

Changes of Urinary Ca Excretion
(before & after supplement)

B Placebo

W inulin
Olnulin+Ca

H Ca

- 37 -

[{A-BYA] X 100

A 1 After
B : Before



Concentration of Minerals in Feces

- 38 -

mg/day
Placebo Inulin Inulin + Ca Ca
Calcium B 318.1+133.7 315.61134.0 368.51+113.5 343.41131.4
A 388.2+159.3° 231.8+63.12 §77.7:1153.4% 793.83135.282
Phosphorus B 254.9191.9" 234.31+87.9 284.0183.7 280.91£123.8
A 35221113702 258.51+103.8¢ 45043 142,327 381.43:98.602
B : Before, A : After
[ngies
lt;:r-;;”"lj
Bone Turnover Biomarkers
Placebo Inulin Inulin+Ca Ca
ALP B 9.2+2.52 7.7+1.70 74+297 7.2+1.72
(K-A) A 9.2+3.85 6.31+2.90 5.9+3.54 8.6+5.67
Osteocalcin B 11.21£2.62 13.5+5.61 12.413.04" 12.5+4.13
{ngimi) A 10.31£4.01 11.716.43 40.3::3.837 9414242
u-DPD B 6.711.39 7.4+140 - 6.8%1.52 6.91+1.63
(nmimM.creat) A 6.8+1.51 651207 6.2£1.31 71211
B : Before, A : After | Kyung Hee |
ALP : alkaline phosphatase, u-DPD : urinary deoxypyridinolin 1-: BALAARAES




Plasma Levels of TG, Total-C, LDL-C

Control Inulin Group
(n=12) (n=11)

Before After Before After

TG 181.2£925 7 “=00s" 15541705  127.2198.2
T-Chol 228.0+50.1 .. <77 21584283 [ iodnil™
LDL-C 14174571 10591439 136.6+26.6 & it
HDL-C  50.1%120 51.0+75 482+118  51.6 +8.3

What is Found

Korean postmenopausal women daily calcium intake was
about 70% of RDA.

A tendency of calcium absorption to be higher with inulin
supplement than with placebo treatment was observed.

Intake of inulin may not influence bone turnover markers.
(ALP, osteocalcin, urinary deoxypyridinoline)

Inulin supplement significantly decreased plasma total- and
LDL-cholesterol levels.
: x”‘{;n 'l-i'oe‘!
W tonesion )
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Participants

Kyung Hee University
Prof. Ryowon Choue, Ph.D
Soon-Ah Kang, Ph.D
Ki-Hyo Jang, Ph.D
Yun-Young Kim, Ph.D student
Eun-Young Lee, MS student
Young-Eun Chang, Ph.D student
Hyun-Joo Lee, MS student
COSUCRA S, A,
Heidi Jacob, Health & Nutrition Manager
Dr. Chung's Food

Can Long-term Daily Administration of
Phytonutrient Supplements Prevent the
Immediate Adverse Impact of a High-fat Meal

Gary D. Plotnick et.al.
J ACC 41{10):1744-1749, 2003

;'Kzu_g_g Hee

T
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Subjects & Supplementation

38 healthy volunteers
(age 36.4 + 10.1 years)

Placebo (v=10) JP (n=14) JP+V (n=12)
. High fat meal + powdered High fat meal + powdered

High fat meal fruit vegetable juice fruit vegetable juice

(900 calorie 50 g fat meal) concentrate concentrate + Herbal
extract
0 Wk 3 Wk 4 WK

| ] I
] i |
4 4 4

Preprandial diameter
BART({brachial artery reactivity test )

A ‘ Iy
Lipid profiles (T-C,LDL-C, HDL-C, TG)
Homocysteine Sty
NO (Serum nitrate/nitrite concentrations )  Kyung Mee

Placebo PJ PJ-H
; ( T
: ] Day0
10 — " D Day 21
> . } D Day 28
2 L
b1 ~20 ] =
o ed %
e I l
S g «
£ o« _30 1 w
@ 8
£ 4
£ |
8w 40—
22 —r
3z
29 gn
&3 :
-60

Postprandial decreases on brachial artery vasoactivity after a single
high-fat meal in randomized to placebo, PJ, or PJ-H supplementation.

*p < 0.05, ¥ p < 0.02 compared with baseline (day Gy l,m——r,t‘,q‘; {
B nmeena ]
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Plasma lipid, homocysteine, NO levels after supplement

Placebo {n=10) PJ (n=14) PJ-H (p=12)
o 4 wks 4 wks Baseline  dwks
Tft:,"f,: 195 +36 191 +£31 184 £30 172 +22* 185 +31 182 +24
mg/d|
L(g;;% 123 +36 123 +25 10425 100426 13427 113122
7.1?955;? 56 +13 53 +14 53 £16 51 +14 54 +16 52 +13
(Jgd‘) 77432 77436 104 +45 101 +73 85 +29 84 +34

Homooysteine §2+14 59+07  68+09  68+13  81%21  7.8+23

Baseline Baseline

(e })

(Ezon 63 £39 68 +31 77 243 110 =647 84 +45 115 258
* p <0.05 versus baseline. 3 E‘?—U.Q?mgrg, f
+ p < 0.1 versus baseline. All values are mean £ SD. W recorenioe !

Study Design

23 male, non smoking healthy volunteers
27-40 years, BMI20-28 (Pool-Zobe! et al., Carcinagenesis, 1997)

330 ml juice 330 ml juice 10 g powder

11.3 mg lutein
3.1 mg beta-carotene

depletion 40 mg 21.5 mg beta-carotene
lycopene 15,7 mg beta-carotene

I

2 weeks 2 weeks 2 weeks ~ 2weeks ﬁ@:‘,ﬂ

Virded o VoE_
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Vegetable consumption reduces genetic damage in
blood lymphocytes of healthy human subjects

means £ SEM, n=21-23, 0.0, **p< 0 M0Tdfesent om 3}
¥

404
— B1 DNA strand breaks o oxidised pyrimidine bases
[ ©
c c 301
@ o
g 4] g 20-
3 3
713 * ¥* 4 [
@ . o
hai = 101
S — 8
ST B
® | N |3 8 I@lﬂ k
T . T - T v L T T T T T T
D 12 3 45 6 7 8 91D 0123 4 56 7 g9 10
biocod sampie (weekly intervals) blood sample (weekly intervals)
(Pacl-Zohel ot al., Carcinogenssis, 1357} _ Kyung Hee
. Wlﬂ, 1347 l
120 ¢
110
- H
£ 100 ¢ 3 o
= 9Q ¢ l :
=] . 8
2 80 . .
g * ¥ ik
D
- 70 | —3—-
pred . 8
S 60} s :
L
50 |
40 -
baseline after 8 wks baseline after8 wks
Non-smokers Smokers
{n=38) {n=29)

Effect of grape juice supplementation on DNA damages divided by smoking status
% 5<0.0M ; !
P  Kyung ee |
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Conclusion

Phytonutrients in Medical Nutrition

* Recent technological developments have resulted in the identification
and commercial development of an ever-increasing number of bioactive
phytochemicals, with the potential for application in the prevention
and/or treatment of diseases.

O

Following the dietary guideline to *=: . \faitaty of Tun(e’- especially if

they are plant-derived foods- may result in a diet rich in phyonutrients
that will have a positive impact on health.

¢ A new health paradigm may be evolving that emphasizes the gositive
¢spects of diel, as well 25 Kenufies His surwipnnanis that are
physiologically active and contribute to prevent the onset of disease.

.........

Application of Dietary Phytonutrients

&

&

<

&

<

@

L4

Do not self-prescribe
Supplement may interfere with medicine
Stick to daily value

Store in safe place

Read the label
See your doctor
Do not waste money
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Food Guide Pyramid

A Guide to Daily Food Choices

LR

fad .
Breccomen gy By |
P Gy

98 % 988

Focd Guide Pyrard kv&ng Hee -

m Frmmded (N 1d
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