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Abstract

Hyperlipidemia is one of the risk factors for coronary artery disease. Despite of epidemiological evidence
that tea consumption is associated with the reduced risk of coronary heart disease, experimental studies
designed to show that drinking tea affects blood lipid concentration or oxidative stress have been unsuccessful.
The purpose of this study was to investigate whether functional tea (three servings/day) supplement with
medical nutrition therapy (MNT) lead to a beneficial outcomes in mildly hyperlipidemic adults. From February
to October, 2003, the 43 hyperlipidemic (23 men, 20 women) subjects (total cholesterol=>200 mg/dL or trigly-
ceride > 150 mg/dL.) admitted to K Medical Center were studied. Subjects were randomly divided into 3 groups;
placebo tea (PT), half dose of functional tea (HFT), full dose of functional tea (FFT). During 12 weeks of
study period, the subjects were given placebo or functional tea daily with MNT. Anthropometric measurements,
blood chemical analysis including lipid levels, total superoxide dismutase (SOD) and glutathione peroxidase
(GSH-Px) levels, and dietary assessment were carried out at the beginning and end of experiment. The effects
of functional tea were compared with the placebo in randomized clinical trial study. The placebo was prepared
to match with the functional tea in color and taste. After the 12 weeks of MNT, the subjects had regular
and balanced meal pattern. Consumption of foods high in cholesterol and saturated fat, salty foods, fried foods,
and instant foods decreased significantly in all three groups (p<0.05). Intake of energy and cholesterol also
decreased (p<0.05). Drinking three servings per day (390 mL/day) of functional tea significantly reduced the
levels of blood triglyceride (HFT, 42.5%; FFT, 29.4%), total cholesterol (HFT, 8.5%; FFT, 13.7%), and athero-
genic index (HFT, 14.6%; FFT, 21.7%). Whereas no changes were found in the LDL~, HDL-cholesterol levels,
and LDL/HDL ratio. Plasma homocysteine (Hcy) concentration decreased significantly (p<0.05) in functional
tea groups (HFT, 14.9%:; FFT, 14.1%). SOD increased significantly (p<0.05) in HFT (8.3%). GSH-Px increased
significantly (p<0.05) in FFT (12.8%). In conclusion, the MNT improved the dietary habits, in addition, func-
tional tea supplement decreased blood lipid levels and Hcy, and increased SOD and GSH-Px levels. These
results indicate that functional tea consumption may decrease the risk of cardiovascular disease via improving
blood lipid levels and antioxidant status.
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%Lﬂr 94 5 Fago] K 4 9l (8-10) A7 7 B4

A& 7)) of 3} 3 mX|EF & oAupesta X 58]
A3t SFelAe HtdFAEE M
(nutritional intervention). 2 & A 83}l 9l ovi(11) g2}
ol M = °}7“ A|2bedA of] B33} (12). Kim 5(13)e] 2
3l aAEE FxpE AR gFgdgHRE 3 A}
9% Eza e gl 156% Foshalz [DL-EdarE
= 133% #Aaste Aoz viehd Bk A st

A7E T3 aAEF A5 dF AL FAEAG

gt e BF AA Fd AR FA5] 35}
o] gk 2Re] Al 248 F43a(14), FERD
oA Bk ©A 2 A5 a0E elel e A7 g
3] AW 7 9 rh(15-23). v} bl o 2 gheke =}y 7}
&3l vt )l gt sl 71 E =) vk @A

o] gtk & AFNA = A Y ﬂz]’*““ﬂ”°i«]ﬂé‘

7o} Wagslie] 2|2k %%?;} 9l 71 E
i 71eA =, Fo1A =8, W, ’2‘:1”7]1, 5219
AF7EF
peroxidase(GPx) ¥ homocysteine(Hey) 5% ©
g DAt 3o

i’-. ox

Fag d4x3

d

o
o

g &

24, superoxide dismutase(SOD), glutathione
B

AT Chet % 2

AT CHEAL R 712k

2003 29 7-E 89714 A gell 2R K 7Y, T4
FAZFARNANE] ARAA 2 TAF 20 F et 9L Aq
e A2 HAAE At ofol T3 457 & o
o 3}.031;]_ ;HA]-;q.t ?Séz—] iaﬂ/\&ﬂio] 200 mg/dL o]

r
o o oy

" FAA FEIF 150 me/dL o] 402 o] o] 1
o2 Athe B& o) Yu, TAYE ARE 99
A% B 4at3 91 e A2 shedvh 459 F 30
4 5 AEAe) 23, 3 4el A7} B hstel A%

off AoidtA] X3 22 A 435 & ¥4 o

7|sEA M=

gojstAQl oA A EF2 F5(EH), d-F %)
o Wl 23, AF AFH A =HAA G +
TEE, A 7% A3 Sol dale] "t whebA v(#)e] *
SHGE(L), A(F)Q 713 (RALER) S AE2 2 JE(RE),
ZVA (R, AAZ O] ¥ = L, o] 22 A8 it
Aol 7b whAshE Aoz dA U 24).

FARNE Fato] xA el a3t ode TFAE
A F, o] F AFTHANFAFA ) AF L2 S
AL stell i3t 7| 527} & A e TN, T

717}, =3, W&, 3, e E A A Ehe] B3RS ek
tHTable 1). =& HAg F=& HA}u4 2 AEY
F& 122 dta B2 o2 2 & half dose 7154 A
Azt et

gkl AEAl AEAR el ol (F)F7 el A
s}au}oi O,jM s}Oﬂﬂr A 45 %oﬂ gk 6

Z sl § Fol 130 mL% Z% 3} (Kukjea auto-
matic machinery, Korea) 13|52 2 3}9312]- PlaceboZE &
Ad A A EAZ QA Faj g A& M9 85 (Hanmi
Perfumery & Chemical Co., Korea)% Arvate] 7154 2o}
A =X B]—H—] o7 3_59,], ob]—e:l :u_o] - /R] 7k .‘;0—1% Eoé-g}ﬂl 5—}
o] ztel =713 A g & {ASEA A xEhsic)

At ZIE e

2. ¢ randomized clinical trial® 3 7)7F-& 1254
oh AR A FoE U] R WA & 2T (n=14)
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Table 1. Prescription of functional tea per one package (130 mL) (g/pack)
4 ff  Pharmaceutical name Habitat Half dose functional tea  Full dose functional tea
2% B Mori Folium Gyeongsangbuk-do Sangju 3.33" 6.67
it  Lycii Fructus Chungcheongnam-do Cheongyang 5.00 10.00
% (€  Chrysanthemi Flos Gyeongsangbuk-do Uiseong 0.17 0.33
XN #  Zizyphi Fructus Gyeongsangbuk-do Uiseong 3.33 6.67
Bt Sesamum Semen Gyeongsangbuk-do Andong 0.58 1.17
HKALF  Raphani Semen Gyeongsangbuk-do Yeongcheon 0.17 0.33

Vg per one package of functional tea (130 mL).
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Weeks Contents

0

+ Current nutritional status assessment of each subject
- Education for 24-hour recall and food record

General education for hyperlipidemia

- Education about cholesterol, triglyceride, normal plasma lipid level
- General diet therapy for hyperlipidemia (Eat a variety of foods, choose a diet with plenty of grain products,

vegetables fruits and seaweeds, slowing your eating rate, etc)

- Calculation of calorie intakes

4 - Balance the food you eat with physical activity - maintain ideal body weight
- Nutrition education about food exchange table

- Nutrition education for carefulness of food choice and dietary intakes

6 - Exercise for hyperlipidemic patients

- In case of drink alcoholic beverages, do so in moderate

- Cholesterol and lipid content in the various foods
8 - Choose a diet low in fat, saturated fat and cholesterol

- Menu examples for hyperlipidemic patients

- Choose a diet moderate in salt and sodium

10 - Education for carefulness of eating out

12 - Review of medical nutrition therapy for hyperlipidemic patients




Setedpalnst 7l BF

AE 7 $99 A% TASHES & 52 AAGA
r

YF AA5xE 24 9 597 3 # 4 (atherogenic in-
dex) AHE 1 AF A2 A Foll 12417 o) 4 5"5"’“5“ of) 4]
10 mLe) AN A3 F 2500 rpmel| A 1057 945
ﬂﬁ}‘ﬁ @5@% 228 F B4 A7A] -70°CER Y F 2st
F3 2 ¢ Z(total cholesterol), 4 |9 (trigly-
cende), HDL—%H]_— | 2 (HDL-cholesterol) 52 A} 5-4]
7)(Hitachi 7600, Japan)& A}-&3le] AW (27-20)02 &
A3l9ich LDL-E# 2~ 8 &2 Frieldewald 34} (30)& o] &
slo] AbEsl 3, A AAR] &3 Ao] 9le E
A8 A& oH 3.

LDL - C=TC - [HDL - C+TG/5]
Atherogenic index (Al) = [TC-HDL - C]/HDL - C

5 s ¥ A2l (homocysteine) ¥4 1 T2 A] A5
ol #4§(32,33>-% high pressure liquid chromatography
(HPLC)E o]£-3l¢gdth ABDF(7-fluorobenzo-2-oxa-1,3-
diazole-4-sulfonamide) 2.2 = 3 (derivatization) ¥ HPLC
systemel] F433tsit}. o]l analytical column(Lichrosorb
RP 18, 125 mm X 4.6 1L.D)3} Guard column(Cis, 5 im)& &
28}z, 10 mL/min®} §4-<) acetonitrilee] £33 0.1 mol/L
potassium dihydrogenphosphate buffer(pH 2.1, adjusted
with orthophosphoric acid)& mobile phase® &} ). 3%
73 %A (Fluorescence detector)®] excitation wavelength®
Aex = 385 nm, emission wavelength+ Aem =515 nm® 3}
o A&tk

HF SOD 2 GPx ¥4 : Superoxide dismutase(SOD)
(34,35) &4 -2 Randox(British)AF2] RANSOD kit-2 A}-8-3}
gtk €8 471 8N xanthine¥} xanthine oxidase(0y" )&
12X 7|9 uric acid®} superoxide AH§-71(0. )7} A = 51
o] 2}-7] 2} 2-(4-iodophenyl)-3-(4-nitrophenol)-5-phen-
yl tetrazoliumchloride(N.T)7} ¥H-$-3}¢3 formazan dyes
HAashd 505 nmell A FF=E SA s

Table 3. General characteristics of the subjects
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Glutathione peroxidase(GPx)(36,37) 23 -& Randox(Bri-
tish)At¢] RANSEL kit-& AH-£3}9it}. Cumene hydropero-
xide2] £} &lel} glutathione(GSH)®| glutathione peroxidase
(GPx)8} %F-&3}e] oxidised glutathione(GSSG)L2 HWHa}
I, Al GSSG=(NADPH)9F ¥F-2-3132, glutathione re~
ductase(GR)7} #1-8-31¢] glutathioneo] 43 0.2 niAm A
ZAloll NADPH”} nicotinamide adenine dinucleotide pho-
sphate(NADP ) 2 4t3}=it}. 41315l NADP' ) o2& GPx9]
Fxo We st o] w) FFEE 340 nmel A SA s
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2E dloje] 4] Statistical Analysis System(SAS
ver 8.01)% o] &3le] 7|&H el BAAE A& 29
= 37 (mean)™} E 53 *}(standard deviation, SD) =+ %
=2 2}(standard error mean, SEM)Z Z A8}t Ag A
W o] W= palred t-testS AM&3k 3, 7 7 7V 5A
A A FH el 2 A3 T “"‘i‘rE Z%317] A48 gen-
eral linear model(GLM) o i BAstgc)h HF 7k

#24-% GLM#9 Duncan's multlple range test® p<0.05
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o388 49.4+5241 9 (Table 3), B4 2
. 3LA %é%‘g 8o o} BRIE ¥
o a3sl o] 51.2%, %H ;«] H]—;’,}. E=A
A Ob¥ 37.2%, F4A L =& A
V&2 11.6%°1% ) o] A& Yim 5-(38)2 del4 ¢
et 2ARF B3} F A Dad FAp7) 65.1%, Al Tbd
2k} 30.2%% Bagh A o AR FAE B ole
gl A=A GFAe FAAYS) FAT ¥
Va#eo] wrhe ojd e} Buske #ol7} ot diAdA F A
SHOR FF5 3 ' AP F 439 F 229 (51.2%)
o] AL AR 15 kel 5 A3 HE2 205.0£140.7
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Placebo (n=14) UFTY (n=14) FFT? (n=15) Total (N=43)
Age (yrs) 49.1+5.1% 498+53 493%55 494+52
Sex (M/FY 8/ 6" 8/6 7/8 23/ 20
9% male 571 57.1 46.7 535
Exercise (minute/week) 201.1£126.2 206.7+178.7 210.0+103.9 205.0%140.7
Family history of CVD" (%) 64.2 429 53.3 535

UHFT: Half dose of functional tea+MNT.
?FET: Full dose of functional tea+MNT.
¥M: Male, F: Female.

YCVD: Cardiovascular disease.

YValues are mean*SD.

SNrumber of subject.
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tHTable 4). A& A AF=}Fe] HF 252 placebo-o] 785
+4.0 kg, HFT°] 686+1.7 kg, FFTT°] 70049 kgo]
Q3 AE Fo 247 770%35 kg, 67.9+1.6 kg, 635188
kgolsdch, Ax|Hbat #alo] Z-& BMIx= Ad A (247~
27.3 kg/mH) = A& $(25.1~27.0 kg/mIell W37} glsdo
oy, A A ue] v gk Ay A(259~285%)3 $(22.3~
26.0%)¢] W3S g 5 gtk £57) st} ol &
& A3 Fol 2+t 1335/79.8 mmHg, 128.3/80.8 mmHg,
125.9/ 846 mmHg® HFT#olA 9" o2 7haskgich

o439 75, T AlA-L A 2k Aol sl A
A HF AFL placeboT-o] 55.3+3.3 kg, HFT#o] 62.2+
39 kg, FFT-0] 609122 kgo) 1, Ag Foll Z+2F 551+
3.1 kg, 60.6*=3.7 kg, 58.1+ 1.1 kgo) it BMI= FFT el
A AE A 245+09 kg/m oA AE F 234+0.8 kg/m’=
SelA o7 k4 slgdnh Ax4ke] 882 A¥ A placeboT-
295%2.1%, HFTT 33.672.4%, FFTT 334%1.9%%] o1}

Table 4. Anthrophometric measurements of the subjects

AR 3 22k 259124%, 30.712.8%, 205£14%2 2E T
A FeiMel Ao ek Hel-dde] B viEE =

AR As} o] al o] & AT 5 ek 5] b

o)¢t7] Fek-& A3 A placebod 127.2/79.0 mmHg, HETF
124.3/74.2mmHg, FFTT 124.3/79.5 mmHgel o}, AF
% zbzt 122.3/70.3 mmHg, 1120/67.8 mmHg, 112.1/706
mmHg 2 placebo?3} FFTZol| A= o]}z dgte] HFTTE
e 57 ool foAoz Frasrdnh

2 et el 48 ol o 2e
rol ated o) A A8 AASHE FE Pasela,
A gGGARe Wt AL ST 2
£ A7t olhnh =8 71U g Azt o
3 Bt

o
(o}

A

A)
day recall—— % slo] ZA}stgth(Table 5). FA tAbA}12)
1257F A1 E A3 wixe] M-S A 23| placebool A
ZatAuiata) Fe| 2dH B0 AN e} FolH o g 2has)

3o (p<0.05) HFTH#-& 3=}, 2F=], ololAzmd Al

+&2 5o 454 F s S AHLF

FTT2 284

Placebo (M: 8, F: 6)

HFTY (M: 8, F: 6)

FFT? (M: 7, F: 8)

Before After Before After Before After
Height (cm) M:  169.2+25" ~ 1654+2.4 ~ 168.0+1.8
F: 156.4+0.8 1593+ 1.4 157.7+1.2 -
Weight (kg) M: 785+4.0 77.0£35 68617 67916 70.0£49 635+88
F: 55.3%3.3 55.1+3.1 62.2+39 60.6+3.7 60.9+22 581+1.1
BMI (ke/md)" M: 273+0.9 27.0%0.7 252706 25106 247+16 2%53+16
g/m F: 22.841.1 23.0£1.1 245+1.3 24.1+1.2 245%09 23408
Body fat (%) M: 283106 260+13 259+19 223%15 285+3.4 241718
F: 295+2.1 25.9*24 336124 30.7+2.8 334%19 295+14
Waist (cm) M: 932£23 90.8+15 90.9+1.7 88.0+1.9" 90.6+2.7 834138
F: 78.814.3 775+3.4 81.7+3.2 79.0t3.9 83.6+3.0 795+23"
Hip (em) M:  101.4%20 1006+1.9 99.8+15 979+15 98.6+27 988+25
F: 931125 925£26 981126 96.1+2.3 95.4+1.0 93.4+06"
W/H ratio® M: 0.92%0.01 0.90+0.01 0.91+0.01 0.90+0.01 0.92+0.02 0.89+0.02
F: 0.92%0.03 0.90+0.01 0.83+0.03 0.82%0.03 0.88+0.03 0.85£0.02
Systolic BP* M:  139.9+79 1335%87 143352 128.3£57" 134067 1259+46
(mmHg) F: 1272297 122.3%6.1 12434107 112.0%7.0" 124.3%6.4 112.1+49
Diastolic BP M: 89.8+4.0 798165 837151 80.8+4.3° 86.0+3.2 846+65
(mmHg) T 79.0+43 703£3.2" 742159 67.8+39 79530 706+2.0"

'See the legend of Table 3.
®Values are meantSEM.

PBMI: Body mass index, W/H ratio: Waist/Hip ratio, BP: Blood pressure.

"p<0.05, “p<0.01; Significantly different between before and after by paired t-test.
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Table 5. The patterns of food intakes before and after MNT

Azt A5 4% A4 Asl % kst w3 a7

Placebo (M: 8, F: 6) HFT" (M: 8, F: 6) FFT? (M: 7, F: 8)

Before After Before After Before After

1. Foods high in saturated fat (pork belly meat, M: 20%03> 1.0%03" 1.8%20.3 1.3+04 20%£04 1103
rib, cream, butter, pie) F: 1.0£03 05x03 15104 02101 11202 1.1x02

2. Foods high in cholesterol (egg, organ meats, M: 2.0x=05 05+0.3" 18%05 1.0+£03 1406 1.1%0.3
squid) F: 1.0£04 0.2%+0.1" 1.2£0.2 0.3%£0.17 15£02 06+03"
3. Salty food (salted caviar, salted vegetable) M: 2.0x05 1.1+£05 19106 0905 16+04 07+04"
F: 3.0£08 1.3£05 1.8£0.5 1.2*0.3 06103 0403

4. Sweet food (cookie, chocolate, honey, ice cream, M: 23106 15%x03 23%£0.6 1.3+205" 2008 0.7£04
pop soda) F: 32+07 1.8+05 1.7£06 05%03 23105 16%04
5. Processed, instant food (ramen, ham) M: 13%£04 06*0.3 1.0+04 04£0.2 1604 06%02°
F: 1.0£05 12%05 1.0£04 05%02 09£03 0403

6. Fried food M:  1.0x0.3 05%03 09+04 0.1x0.1 0603 04%02
F: 0.2+0.1 0.0+0.0 0.8+05 02101 1.0£03 03%0.2
7. Frequencies of dining out M: 2506 20107 28+0.6 2003 3.0£07 20x07
F: 28+05 1.3104 12406 05%0.3 2105 29%+06

8. Frequencies of having snacks M 24X07 1.0£04 1.8£0.8 1.0+=04 2907 19*04
F: 1.8£0.8 1006 1.3%205 02+0.1 24*07 1606

'See the legend of Table 3.
FValues are mean* SEM.

"Significantly different between before and after by paired t-test (p<0.05).

59 7p3AEL) A3 st 4240 FAas W
d tHAFARE 1259 MNT ¥ 87 28 35 Az
S5 WA 5o ZH 2B Fake] B8 A EY

B2 723 o (p<0.08).

Fa AFHAEE v 2w é#(Table 6),
Ag d dd FFAdF de-S placebod
2213.1*+167.2 kcal, HFT 2607.8%106.8 kcal, FFT
23925+ 1453 keal 2 Al 7-7k2] F2 49l Aol gisich &
3 E 37 43 A4 A placebod- 31461237 g, HET
T-346.1+202 g, FFTE 3155£17.0 g2 7719 2o = #ak
=z efsheh A¥ & A3 <3k placeboT 1469.7%:104.3
keal, HFTT 1891.6+263.3 keal, FFTT 1760.2182.5 kcal
2 AT BRA AY F- oA o® ghastodnh &3t E
o] FF JHeFS AY A (3146~346.1 g)3t ] a2ale] AFP
# placeboT 24391123 g=, HFTT 2808+90.0 g2, FFT
T 2370£76 g2 AT BTN $gF o FAastdchp
<0.05). R A2 A 24 A T2 AR 273}
04 2 AHFE Az 7154 AL (HFT, FETE) ol A1

Fo1 A gl WEE ®Wolx] ok or} placehow A= EE
*é iAo} Al¥ A 535281 gol| 4] 25044 g2 F29 A
° 2 7tAaslde). 54 A 4R placeboi-o] 385169 goll
A 149%29 g2 AH7E Zasidck Av4d 14 AAs
A% A placeboToll A 8.1£0.9 g, HF’I‘:rLOH/H 11.8=1.2
g2 FFTZol A& 8913 golgdom A% ¥ AH/4 4F
e 7k7F 85114 g, 77510 g 82£05 gi f-2]- el W
35 gl Ak A dfAlAEe] AH A dd H
43 g2 placeborre] 1977.7+154.6 kcal, HFT#&

5} 2=

2053.9%54.5 keal, FFTT-2 18285+ 39,6 kcal & A 779
fFelHel Aol gddeh Ad F A2t 14399+ 94.2 keal,
1433.3+68.9 keal, 1499.8 %535 kcal& Al 2% A T4
oo it B5EE A A9 g 3
2kol7b Pt AF Fell= FFTToNA 231356 g2
Fo)Ho g 243t tHp<0.05). A A F e Al EA
gl ZEA oAl g E8Ete] o A FH S AlEsty
t}. Placebooll A &= Al B4 ©hal Al o] 482447 goll 4] 32.8
28 g2 Ao Fhastgl o, HFTT & S84
o] 493269 gollA] 19.7+33 g2 frgAHQ FAars
Boivh 28y FRTwel A & fo 4l Wil dlslch 5%
A3 214k A # 2 placeboo) 262135 goll 4] 9235 g2
FoA e g 7raslgdct Ava 43 =S A8 A placebo
84=08 g, HFTT 84+09 g, FFTT 87+0.7 goldth. A
3 Foll= 27 89+1.1 g, 93503 g, 98+0.7 g2 freAal
Wshs gl 4 glgich

abake] Geka AHAAHE Tl FFuARTA A
A, 2000, =g oFsta))a} vl g A3 (Fig. 1), 82
Fa AHE AF A Al 125 F 2 F Ak S48
A AT ot FA= A9 125 F AR 70%
HEE A8kt

Ao Aukat A1 H W3HE 2l 22 A A8k ok (Fig.
2). A8 A & Ao AFH =S placeboTe 299 g, HFTF
£ 383 g, FFTTll A= 314 g2 #7319 2ol ¢l =
A ubare) A F - A8 A 7F Foll4 108 g, 139 g, 104
g, 9 BxaAui A= Ay A 44 113 g, 152 g,
125 g2 #9A <l 2ol7t sl =& ohrt BE 3 xukak
A= 76 g 92 g 82 g2 79 Aol i A
T & A A #3S A4 W placebo™-e 14.2 g, HFT#
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Table 6. Daily nutrients intake before and after experiment

- Fo]

Placebo (M: 8, F: 6)

HFT' (M: 8 F: 6)

FFT? (M: 7, F: 8)

Before After Before After Before After
Calorie (kea) M 2131+1672°  1469.7+104.3" 260781068 189162633  23925%1453  1760.2+825"
F: 19777+1546  14399+942° 2053.9+545 1433.3+689" 18285+39.6 1499.8+535"
Fiber () M: 8.1+09 85+14 11.8+12 77%10 89+13 82%05
1her g F: 84+08 89+1.1 84109 93103 87+0.7 98+0.7
Cholesterol ~ M:  357.7+92.1 203.6+29.2 287.8+103.1 165.9+76.1 349.0+39.7 195.3+235"
(mg/day) F:  2574%828 141.9+39.3" 293.3+66. 173.0+33.1° 266.4+41.8 1675+ 456"
Ca (me) M. 869.3%1076 755.1249.9 746.3+56.3 624.6+36.6 797.5%76.7 733.7+41.9
a mg F: 7999+875 703.2+28.4 743.3+83.0 707.3+43.8 654.0£39.8 657.4+22.1
Fe (ma) M: 189+15 146+1.0 208+12 162409 173%1.1 184%1.1
¢ tmg F: 16017 140+12 175%18 146+1.0 18.0%0.38 16.1+05
Na (mg) M: 49398+3894  4322.1%2377 633326607  37180+2855"  7073.0£1111.7  4904.2+4115
Fi  44580%3803  32935+308.7 4957455670  3808.0%445.7 41473%2721  39545+305.8
K (mg) M:  34756%3660  3432.2%+414.0 4199.9%4735  3311.0+164.4 3637.0+£377.1  3293.8%1375
g Fi 32030+251.0  3009.2296.2 343632852  3189.7+226.3 2962541359  3337.8%139.0
Vit A (ugrE) ME 1169472890 1005821309 690.5+1225 943.7+2105 771.0£1445 143512396
B B 6258+1152 86351305 1023542126  1309.9+142.9 960.1%91.4 1066.0+97.1
Vit Bl (mg) M 12402 1.0%0.1 1.620.1 15+03 14502 1.2%+0.1
! me’ g 16%03 1101 1.3%02 09+0.1 1.3£0.1 13401
Vit B2 (mgy M 1503 1.1%0.1 1.4+01 14%+0.1 1.4%0.2 13+0.1
! me) 1.4+0.2 1.2+0.1 15+0.1 1.2+0.1 1.2+0.1 1.2+0.1
Niacin (mg) M 2L2%20 13.3%+1.6 244+ 16 81%27 203+17 183+16
A 157%22 11505 192419 11813 169+0.7 165%1.0
Vit C (mgy M 1320%3L6 137.84223 136.5%34.2 1135=18.4 1265+28.1 1248+11.7
& F 1951%393 112.7+205 152.3%47.4 136.1+13.4 165.7+22.9 145.2+14.0
Folate (mgy M 3204%525 369.7+44.1 364.0+37.4 340.5+39.4 361.5+59.7 381.2+23.8
) B 3456%652 2733+32.3 332.7+62.4 375.2+39.7 3082292 330.1+195

'23ee the legend of Table 3.
MWalues are mean= SEM.

“Significantly different between before and after by paired t-test (p<0.05).
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Fig. 1. Comparisons of nutrients intake with RDA before and after experiment.
RDA: Recommended dietary allowances for Korean (7th, 2000).
a, b; Significantly different before and after experiment.




slgtogepA nst 7154 8 AA A5k @ A 53} 49

(A) TFA
50
40
~ 30
>
G
= P
(=2
~ 20 .
10
0 1 1
Placebo HFT FFT
(C) MUFA
20
15
=10 | * *
e
3'2 *
5 L
0 L n
Placebo

(B) SFA
20
15
=
5 10 +
9 *
5 i *k
0 1 1
Placebo HFT FFT
(D) PUFA
15
10 |
>
[
2
Q *
| (_%
o i
Placebo HFT FFT

Fig. 2. Dietary intakes of fat and fatty acids before and after experiment.
(A) Dietary total fatty acid, (B) Dietary saturated fatty acid, (C) Dietary monounsaturated fatty acid, (D) Dietary

polyunsaturated fatty acid.

"p<0.05, “p<0.01; Significantly different before and after experiment.
O Before, After. HFT: Half dose functional tea, FFT: Full dose functional tea.

2 189 g, FFTT 202 g2 #oj¥ o2 748 2
3 2]a}4ke] 4§ placebotoll A A¥ F 42 g2 HFTT
A& 59 g, FETell A= 55 go & ZF4asisich &Y &
Z3A Al m3E AT Bl A felA oz Zhastel =,
a2 AAHAFS A 56¢,78¢,81 goldth vl Ex3Aw
Ako] 739 placeboT ¥ FFTT-l| A &= #-2] 4 <l Wi3}7} ¢
e g HFT ol A= 92 goll A 52 g2 Frojd oz 7ha
stairt. HA dAbe] A, AE A 3 Ak A3
(30.7 g —35.3 ), ZFAMAH105 g~12.4 g), & ¥ 57
2HH123 g~133 g), o7 BE A A AF (6.4 2~95 2)
= Al T2 FHQ Apelrh A gghed, Y ¥ &
Z)upAake] A # 28 placebow-3F HFTol| A fojA o2 7}
Z23ksich. ZapAkAke] A9, placebot s HE T ol 4] -2
Moz ghadtgod, &d BEHADEA =3 placebo 3
HFTZ A #25o2 ghaeigict b & 232 k4t
S5 AT FETTo = fre1- el "yt glolwl vt
o, HFTF ol 4= 95 goll A 63 g2 o142 7tastgirt.

o] At AAHE A, A A 2E A
A A 7T oAl Zolzk gk Y F & A

A& placebo? 7 FFTFol| A -2 - 02 7k 239t} 235
RS A - BFeA R o g grasiglod, gl
B Z 3} A WA placeboT3 FETEANA o og 74
gt oot 2Exs A Abe] A= 247t 43 g, 41 g, 5.7
g2 AT BFeA A F f9AQ FAE Bk

Selvel A AYAdH 3L 1998d =y
18.4%31 7ol vlaked 2001 % F9l o oFFAF A o] wpaw
195% 2 Z7}E 9 eH39). 715 NCEPol| 4] e~ 28
ZQl AFREA AWAAHE A4 30%n Tz
AAEI QlSoll uksle] felvhetel e 2wk A4 F=-&
2097k o2 PAbstw Qlrh26). B A A3} o) o
12% 5 Aoz AFH3}a 9lgler o)= Kim $(13)9]
T A2 of 18% 8 th Iopt}. o] = ] X H elA] A A 5=
718 =EstA] gdstelh ATFAdAte Ay AR 550
GEelE Bt 5 AR FE/ AsE] e o
A ARG Auk A2 AAskE Aol Wdh =9t ey
Ao Algsich

Z3AAE ZH AHE S E F1HA
o} A Z3A AL Fell M = Qre)

N

Zloh= W.3(40)
A ¥FAH(myristic acid,
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palmitic acid, lauric acid)o] 8% x| "ol ZA d & =2
= AT AFR7) lrH4l), £ Aol el AR ¥
FA kA Eapxupate] Qe G4 A A
placebo# HF T4 ZFastdz, o4 ohakate] 4
Z A4k placebo- 3 FFT ol A, ii}xl”“ be- Al
FollAl frelM s Zhaskodvt gk Auke] AFE 9
AabEo] o] FHAHE Fo dE ]ﬂ%
o2 A3 9l =dl(42) G B-E 5 A ubibo] FHgF A
7} v A g A3 vebd s Mata 5-(43)9) A A7}
=3A] Auhate] A 2wk} LDL-F 2| 2= ol
+ Zlo] XA =" A (44) n-34 ¢} n-641¢]
233 o} o7t E 23 A A/ G d B E
BHA AL/ 2 A AHP/M/S) S Bl ES 1/1/1 A= A3
T A2 RuET gl ev45) n-6/n-39 B]E&L 4~10/1
3]

<+, P/M/S A#H¥] &2 055~
0.77/1.05~1.21/1¢ %E&ii»} A3¥ % 0.80~1.09/120~
14219 ¥ 22 B 252 uake] Al go] Soigt AR
vehgow, of e A= Ag A 058~0.89/1.04~1.18/1,
0.81~1.05/1.22~154/12 %

Ag ¥ E3pA|upake] v] gl
Absstdeh, A B Z AL 3 2 A A sl FYHA
gl J&-& e o2 By oy Oh 5(46) ¥ Grundy
o} Ahrens(47)7} oh7H B 28 A w4k} Ak 237} 9lS
< BastdA, P/M/Se #¥e] ZAxH ot & A=
oJetd A2 E Sl PIEESFA AL B °Ma} @
23] A v o] FrtE k. A ¥ S ddA)

A ARG A A ook A4 o] TR
4A% FEalor ¢ Aoz Amdrh
n-6/n-3¢) W& Al FA Y A9, A A A
7.28~7.39/1o14 A1 £ 561~632/1%, 142 673~819/1

ol A 478~545/12 w}A gk Wahs Jeblnh o= g

B S g4k o2 g Lee9} Lee(48)7} 4 tH*“& ez g
Kim®} Paik(49)9] Z %9l 8~10/15.t} P& FFolglc) &
o372 A¥ A n-6/n-3 u] L HA AL Aoz g
AF(50)9) Sl A e Ao B A1) A}
fFALER ot AE F n-39] v ge] SsE A2 gk
X ge] adet & 4 gl

YA AY A E= YA E A S placebod 357.7
+92.1 mg/day, HFTT 287.8%+103.1 mg/day, FFT 349.0
£39.7 mg/day 2 FAME O] T 219 Aol FEEA ok
t}. A& 3 placebor< 203.629.2 mg/day & A& A ¥t
43.1% Z}2-3t9 7(p<0.05), HF T2 165.9£76.1 mg/day,
FFTI-& 1953235 mg/day 2 44.0% %+ 4319 vHp <0.05).

ol diAzle] FHl e E Al FH T2 placebor 2574+
82.8 mg/daye] ¢l 2, HFT% 293.3+66.4 mg/day, FFTT<&
266.4+41.8 mg/day°®] 9t A& Fol &= 247+ 141.9£39.3 mg/
day, 173.0%33.1 mg/day, 167.5+45.6 mg/day 2 F& T-oll4]

FH o g A7) 3FA8AvHp <0.05). Placebow2 44.8 %,
HF TS 41.0%, FFTT2 37.1%9] 2482 »nev)

Ay dFedMe F2u g A AL o 8
A & Y AHEe)] At AR ¥ adted ov(52-55)
Alo] ZYAHE AU RE FF ¥ o 27 FFL vl
]z] 2l zlo® B g ATE Qlvh56,57). 2o] A F
2 ¥F ZYAHE T ub-e-& lelvic) ch2 A el
Ul o] ol Alo] ZHAHE F4] A8, AL
dlE2] wiAd A, ZhellA FEAte 22 Hg HMG-CoA
reductases} 2+-& ZH 2 HE djAlel] Folsl E420] EA
Axo wat thaA ehdohss).

FEH 2 EE S Aol A 677 B3 Alo] A b} ¥
¥ E AHE A2 A3, ¥5 LDL-FH 28 S0 =2
A Zrastel & Bt ohvet AT N A S g} A A
g A S A, TUA S Hale] A=
3, W 297 gastd D}% A FE 7% glohB9). =3},
Choi 5-(60)9] &d-ellA = WA A8 TAFR ol A HA Z4
2HE ¢£3 LDL-F & 2H Zo] AAlzAd 23] #-2)4]
o2 7Aastd S-S ¥ astedth Diehl61)S A S A5
o] oYyt =L 304 F 2889 0] 30U FaF 4041 7He) o
oFf N T2l Foigt F H, A%, BMIZF 2 &1 A
Zragk Ao B sty Sikand 5(62)2) AFlAdE 2
ZH 2B FAES WHOR o /N T2 L 2
~43) o] A& 120~1808-7F 857+ A A8t Az &3 Fd~
Bl 2] 13%, LDL-Z¥ 28 &o] 15%, S A1ke] 11% 7hA
stgict B A7 S a2 A2 A HFTT S
A ej gk BE FollA FefH o2 A} o= iﬂl*ﬁﬂ
E A1 3 =2 1000 keal & 100 mgo] 3t2 AR5 2 o= ¢
et TR A AR A o] whe} 1A H 5 ghxjell A Jz.—ﬂliﬂl
€ AHE A2A e S AT AR Assch

g8 XE =

A A1z Al diadxte] 3 FA A ue] B =+ placebo
ol A 2255£420 mg/dLolgie, A3 Foll= 196.7£39.7
mg/dLE 12.8% ZFAastd 1, HETTS 234.1154.1 mg/dL
oA 1345+287 mg/dLE 425%, FFTZ-& 230.3£30.2
mg/dLoll 4] 162.8£254 mg/dLE 29.4% Z+2=3tsitH(Table
7, Fig. 3). 84 £FY9 28 E v= =8 FAAW s=ef np
7} 2] 2 placebo-o] 231.1 +6.8 mg/dLol| 4] 213.3+7.1 mg/
dLZ 7.7% 7aslgen, HFTT-& 234.1 6.5 mg/dLol 4]
214.2+10.6 mg/dLE 85%, FETT-2- 234.7+10.3 mg/dLel
4] 2025100 mg/dLE 13.7% 7tadte] 7)%5A) 2ol A
oA oz zhastgin). 9, ¥4 LDL-E 48 48 23} HDL-
FA2HE T AY AF T FoHq Wiz} #aky
2 ket

19600 d el ZA € gkl H €A FZHHE 5
%3 139~ 166 mg/dLo] %29, 197043 o 154~ 189 mg/dL,
1980 t) €] 175 mg/dL, 1990\ d o) Zrkbell 184 mg/dL& FA}

N

el

m
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Table 7. Blood analysis of the subjects

Placebo (n=14) HFT" (n=14) FFT? (n=15)
Before After Before After Before After

TG” (mg/dL) 2055+420”  196.7+39.7 234.1+54.1 1345+98.7" 230.3%30.2 162.8+95.4"
TC" (mg/dL) 231.1+68 2133%7.1 234.1%65 2142+ 106 2347103 202.5+10.0"
LDL-C® (mg/dL) 1437+87 131.3+94 151.0=85 1386+7.1 1345+130 124.7+13.1
HDL-C® (mg/dL) 423%25 426+26 471432 486%26 440+3.1 454+26
LDL/HDL 35=02 32+03 33+02 29+02 3.2+04 28403
AT” 47+04 43%05 41+02 35+0.2" 46+04 36+03"
Hey® (umol/L) 76+0.6 6.8+06 6.710.6 57105 85+0.7 73107

'?See the legend of Table 3.

¥1G: T riglyceride. YTC: Total cholesterol.

SLDL-C: Low density lipoprotein-cholesterol. ®HDL-C: High density lipoprotein-cholesterol.
DAL Atherogenic index. 8)Hcyi Homocysteine.

YValues are mean® SEM.

"<0.05, "p<0.01; Significantly different between before and after by paired t-test.
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Fig. 3. Changes percent of blood lipids before and after experiment.
] Placebo, HFT: Half dose functional tea, E FFT: Full dose functional tea.
*p<0.05, "p<0.01; Significantly different before and after experiment.
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Table 8. Blood levels of SOD and GPx in the subjects (U/gHb")
Placebo (n=14) HFT? (n=14) FFTY (n=15)
Before After Before After Before After
sop® 1207.4+40.9° 1269.4£30.8 1263.1+36.1 1430.8+43.0™ 1273.4+32.0 1329.9+59.0
GPx” 416*26 41.9%58 41.0x26 455+4.6 384£32 43342

YU/gHb: units per gram hemoglobin.
*¥See the legend of Table 3.

YSOD: Superoxide dismutase.

YGPx: Glutathione peroxidase.
®Values are mean=SEM.

"<0.05, ”
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¥ % superoxide dismutase(SOD)%} glutathione peroxi-
dase(GPx) #E% 243 3= o33} ZrhH(Table 8). ¥
Z SOD9] A4 9= 1100~1600 U/gHb =z, =.8] 3 GPx<
;(4/\1434_4‘_ 33~ 73U/gHbi :,ll_;d—ﬂ_,__o)o o]_‘:.Kr,H?‘ﬂ-

WYY R3] AEARE AR st A& W el
AT Az A EF HF SODFE+ 1207~1273 U/gHb ¥
2 A7) Aol 7t A 2] ook vt A ¥ F- placebod
FFTZ oA = W87} vhebu=] ebgtovt HFTZ A= &
Z SOD -5X%7} 1430.8+143.0 U/gHbE ¥ 2 &2 F7}3)
% tHp<0.01).

@, GPx+ placeboell A A7 A= 4] 416226 U/
gHbelsl 31, HF T2 41.0£2.6 U/gHb, FFTT-& 384+3.2
U/gHbR Aoz} viehtA] e3gkeh. A3 $F-oll = placeboT
I} HFTF ol A &= §-21 3 Q] W3l7} fa=] =] 29k o} FET
Tl E EE GPx ¥571 433142 U/gHbE f-H o=
Z7}sld e (p<0.05).

Atz Fro WalgE AuEy SODE placebo,
HFT<, FRT oA 2+7h 51%, 13.3%, 4.4%4 %713l 2
o, GPx9 A% 7 oA 1.0%, 11.0%, 12.8%4 Z7}3}
At

ole) A Aol A

dAXEA HEE o] 8 S &

g Q15T itk B8 /1 EFLR Qe o453 qle
29} 378 G418 Sl B ATFE o) Ao B3

Ak Yooo} Lee(78)9] Aol = Abede] g FAM 7
Fa 2] gatsdlel vlAe s dFsdch GxzA 9
SOD 242 d2¥ ) visl] G frelHd e Ygre
o, Ab-2- B A E AP A A A 2] AbstA EAkg kA
A o2 A Ak AEH A A AAY) S-S Husksd
tH(78). ¥ AFo| A SOD¢} GPx+ placebo=oll vl 715

"p<0.01; Significantly different between before and after by paired t-test.
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