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TG(Triglyceride)= Controli< -21.60mg/dL, RT<2 -22.90mg/dL
2 RTOw 2 -4.00mg/dL #Aa = AT}

LDL-C(LDL-Cholesterol) & Control< < 3.70mg/dL, RT <
16.20mg/dL. Z7}3 a1, RTOw & -1.20mg/dL 745 A thH(p<0.05).

HDL-C(HDL-Cholesterol)==  Controls<  -2.10mg/dL, RT+ 2
-3.30mg/dL #4331, RTOw 2 5.10mg/dL < 7}3sF At}

T-C(Total-Cholesterol)+=  Controla < -6.50mg/dL, RTOT<
-11.10mg/dL #4393, RT+ 2 3.70mg/dL <5 7}sk S th.
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A AR Z;F el AP A -5 deie Faks a4 EA
C s&& vlusg d3e= 53 2

SODE Controlir< -0.95U/mL, RTT2 -0.90U/mL % RTOw <
-0.86U/mL 74 = A oH(p<0.05).

GPxt Controli< 20.10nmol/min/mL, RT¥ -2 19.90nmol/min/mL
2 RTOwS 21.80nmol/min/mL 2 7} 33 thH(p<0.05).
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£ 5.85umol/L F7F8F A tH(p<0.05). 2} SOD, GPx, Vitamin C¢ =
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(p<0.05).
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7. @] MDA<SF TAS W3}
A gaa 7 we] A9 Q- Polo] MDAS TASE vad 2
B v g

MDA+ Controlit2 -0.30umol/L, RT+ <2 -0.48umol/L % RTOw <
-0.51umol/L #F2~3} A tH(p<0.05).

TAS+= Controlir2 -0.03umol/L, RT+2 -0.12umol/L % RTOw 2
-0.06umol/L 7}+24 3} o}

MDA, TAS®] W3}

= Ad A Fol v = AolE HolA ¢
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—Carotene’ 3% ‘HDL-C®} Zn' Alolel&= F4 #AZE Skt & A
A F LDL-C'9 Ao] & Zn Atolell= AA BAZ EA8ta, A4
= ‘TG'¢F 2o] & ‘B-Carotene’, ‘TGS Zn' Alolol= A=A #A 7 =438}
Ak ddAxd F Vitamin C'¢ 2lo] % ‘Energy, ‘Vitamin C¢t

Vitamin Bs’ ¥ ‘Vitamin C¢} Zn' Alolol= F2 #A 7} EA3FA T

ol x]2d F ‘HDL-C< LDL-C, ‘GPx® SOD’, ‘SOD<} MDA’ %
‘Vitamin C¢} TAS’ Afolo] {4 #AA 7} EAsta, HDL-C9 Vitamin
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(1) FA4H

g A AA e Ko ek 139 WHol §d& shal i o)F
80% ool T - =l EEHo] JTHWHO, 2003). Fauete Fd&
< Y #AAada dou A FAY FdE2 20059 46.6% = A AY
G071 4-(OECD) =7} & Hi FF°]tHOECD, 2007). A 19804

79.3% % HuHe] et A FAY FAEL 19940 73% = ol
& 71 ot At 0.45% A Wb 2004 ol & 57.8% = wrolA] = wl
AW A ol % 1009d Afolel 15% o]/ stetste] F7|Eet o
Wit 1.5% AX AT 20089 = 40.9%7F#] srold oy A xl=re
HlsHH o] d3] &2 Holn FHZole= A FA7F v +315 A vH(Korean
National Tuberculosis Association, 2008; Ministry for Health, Welfare and
Family Affairs, 2008; Gall up Korea, 2008).

AARBZAZN 78 DA AlA Z=re] A9l dakel A& AR o
2o A4 433%, = A% 61.0%, "= A

o
o
$eete] A9l dae FAgol e AYL X & Ak 58, Sela
) =



oz AAs FA2e ZAFHKorea Institute of smoking, 2004)¢} ¥ 9]
=

Aol Abdmol Erkolwol 2AF 474 theke] A 300082 o

AARE FAdE A E SEvet G e Ade] FAEo] AT AH

Table 1. Comparison of the smoking rates of Korean - Japanese
university students

(Unit: %)
Country(Research area) Research target Smoking rate(%)
South Korea (Busan, Gyeongnam) 2,700 university students 42.75
Japan  (Hokkaido) 3,000 university students 24.65

S-ghel 204 o] A FAE&L ANE HolE HAY FA F
A&S A¥rEd 1980l 79.3%c 4] 1996l 69.8% = EFLF A& A
2 A2FAE Holthrl 20061 49.2% 2 EFY 1980 = tiH] oF
stk e FA AAE GA 1980 el 12.6%¢l A 2006
3%E e HapAo® FHAche FAE B 2wy gAbe] s
& dAFdol WA Z AolE Holal vt 1994d ol = 20tH7F 76.9%, 30
7} 76.1%, 40t 7} 73.4%, 50t 7t 709% = el AFE FA& o] H
Folg Hon, 200614l = 20Ul 7F 585%, 30tH7h 56.8%, 40d] 7t
49.5%, 50t 7} 40.8%, 60th7F 30.0% =2 e 20tH 9k 30the] & &o] o

[e)
=
AG el el ¥A Ve dHFel AL5F FAY FaFE 9

o

é?

flo &

b &

rob

it

Aoz YeytH(Korean Association of Smoking and Health, 2006). ©]
g 53 49 WdAS aAel §A&e Fachs AU 2009 300 W

Ao FAEE BE dgvel v FHHoR e AL & F ArkHa,



(2) F49 A8

S 7] go] = ok 40000 7FAe 8 AL 3EV], £33 2
23517 5 Z+E A7l FEld dFE VA A dHe dJdoz dEA
A TH(Pryor, 1997). E¥id7]&= 7] A #(gaseous phase)d} 1]

=
(particulate phase)o. @ ®FHTh o T oF 309 7Fx o] E#o] AZFH ol

5 doyl=d #AHI e Aoz dHA Ak AAe fFag 7] AA
Fog AAEA(CO), °o]AF3tErA(CO,), Y E & A o}Hl (nitrosoamine), AF
3} A (nitrogen oxide), A]¢t3}4=4(hydrogen cyanide, HCN), $FE Yo}

(ammonia) % <3 =(aldehyde) S°l AoH, F3ls nHHALZo=ZE
U 5 ¥l (nicotine), E}Z(tar), ¥ % (phenol), H] A (arsenic), =¥ = (cresol), Al

¢+3} 8t & (cyanide), Wl %3] #@ (benzopyrene) % o}= %= < (acrolein) % °]

FIAEE AT Y dFS LT FH(Chin, 2009).

Ak WAZ ol F AR f %

AN

g dd Y AAFEFo g 2% FY 2~H E(Cholestero) o F7F=2 A4 A
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k]

o

o7

A

=
L

o
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bat ol

whol 7] el
g,
3 pa

=
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= WAY

(1999)

=
o
)

0]

=
T

Anti-oxidant) 2]

sk
=

[
&=

3} A (chain breaking Anti-oxidant)”} Qlthal

F

t}(Sen, 1995). Kim
1,

ki3

13} A (preventive

Ak
Fob ol A vlAbmbgelu 1 vkl wgel o8 AR Afe
o]
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=

1994; Borg, 1993; Kehrer, 1993).
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AAZF A Abae] oF 95% o] Axe] tAlRAAA AAFHE 2
2o} Agste] B2 SAH AN 2% 3%2 dRaATE BEod Yo
2 AAeNE FToteds 44 s FAHAA MEY T FEs x
st o] S A A4 Elal dth(Alessio, 1998; Halliwell, 1985). A Ak Ao
= 232 o] 2(0y), A A (H02), A7) 2] ZH(Hydroxyl radical,
OH"), H4Z2AE SAIA(G0.), YAtstdA(NO), o]4bstd A (NO2), 2E(0s),
Fakstd s gl RS A A (MDA) ol dlew, AdolM e x3iksto] 2
Faksta B FAb]) gzl AAEL UM A= 7Y, 4, o5
2RI, AR w717 2k wF, e, 2EHUE B SA4E 22 9
Aoale] o8] AAA. 2HAsto] 2, HAAksFEAE QA Wl dad
ARE 471 Y&A M2 J v EZ =g of(mitochondria)E 32 8k {-4F
2 ol A tiatel A Al AaE P TS, stol=m S g Y ZH(HO) 2
Q1 (Protein), &4 s 545 s, 4

A
AE A Al QAo A Ao 43S FHKim et al, 2000).

il

(2) a&A FA3A

AW 2ol A A A (scavenger) 4] AgstE AW 343 §ARE
SOD, CAT, GPx % GRD(Glutatione Reductase) 5°] ow, H&

1‘>

A3 A = Vitamin C, Vitamin E, B-carotene % Glutathione S °] 2t}

(Ham et al, 1982; Packer, 1991).

@ SOD(Superoxide Dismutase)
AX W aE52ee FaEER AAEE

anion)(Og - -)oll #-&st= 3 WA &4 SODv AFddzd AAkstF4

_E
r>~
b
(il
dlo
ea
rlo
wn
o
(o]
(@]
=
o
o
(o
@)



o AR (0= ASAA Alx Wl HistEgol2d sRE EdEd
(Fridovich et al, 1983). SOD¢] &4 -2 7ho A

, FAL B A A YERd T Z A2 Aol SOD &4 15%0l A
30%7F mEZ= ol A o] Fojx 1, U] 65%0]A 85%E Al EZ ol A
o] FolA ], SOD| &4 4tstEo] ve THHT AbEHo] & T
A ¥ At(Fridovich, 1989). X =2 XA+ F+ 79 t& SOD7}
A=, F2/okA (Cu/Zn) 5
A EAE L PH(Mn) S 38 f4at vEZ=golle] e E4

sk (Park, 1997).

o
Rl
ju)
_0|L
rlr
kol
B
rlr
=

@ CAT(Catalase)
S Emge 7, AEF L Ao Bo] gl CATE SODol 98 79
SAbol= B (O, - -)o] wal 2 W APEE FAstseAE AAHO,
— 02+2H50)8} = 343k & 4 o] th(Hong, 2009). CATE GPx$t 1 754
FEo] A7lE AR LfHEE 9 GPx= CATSF | aws) A

S FEolA kst ael did WEwrt o AZA YERdh oE b
Habst o] thE GPxE SSAHAEERY JAsFAE AAsEd 9

rlo

2

@ GPx(Glutathione Peroxidase)

GPxv AEZ A vEZ=golrl 7[do Hol] £xHo o, Ef{E
=9 4% GPxv= CATEY A=H3 3dakst 285 v GPx= AWAbd
23} & (ling-chain fatty acid hydroperoxide)¥} 3| Atoll A A w 341315

(hydroperoxide)= X3 sto] #Atstyio A FH HdxzAaist 714 Al
Fo A GAeA HAstES dAEE 8-S o GPxe &4 1H

_10_



Ao =om o, A 3 AFdME T3 e FAde HolAnt
EATAA Y &S B FoltH(]i, 1994).

(3) HlE&A FAsHA

ZAts v el

At Ed 2o digk oAkl HlE&aA FAS AR B-Carotene,
Vitamin C 3 Vitamin E 529 H B3 A5 (Selenium) 59 7] 4 o]
H 31531 @)t (Burton, 1989).

B-Carotene Afreft]Zo] Wwrgoz2HE Mxvrs Hoeta, AWtk 4t
st A A akslE A A, Vitamin A9 AFAZA G 4

2 ol W2 Ae dast Vles A ey, dFtas

i
)
X
ol
ol
rr

g a&49 Aoz &HA dvh(Halliwell, 2003; Krinsky, 1993).
Vitamin C o}~ 3 2 W AH(Ascorbic acid)S E4< dUA 71 THE 7}
A o] LS A FH A A (Frei et al, 1989), a-Tocopherol®] Ak

st dHE ARANA F= 7
&

olr

S 3tH(Bowry et al, 1995). 3

Vitamin C= A2, 94 3 Axefda 22 A 84 FLoA 2
Ak sh wbgstol @A AATH. £, FE AN 524 7],

F7 +30] HE(Fe')S +27} BE(Fe™)o & 3FHAAA AdS 3ars A
71 &Aa< Y ESAA YA (lipoxygenase)] ZAS A3 A A= (Lee,
1998).

Vitamin E E 39 & (Tocophero)< a, ¥y, § 52 o)A A7 o, dxF
Al A&A FArstA R Alxure] trbE oA LAY AFstE o Alsto] A
AetS ¥ 3585 3L (Handelman et al, 1996), @A 42 A 74 &Fo] =] 2 32k

st A AET (Packer, 1991). ol 52 =AH4<l &3t oH= QAR

_11_



HEagol o8] 2ol darsh 752 FEAA GRHoR Wi s

£ AAS=E AowE HuHEHI JQu(Niki et al, 1995: as cited in Lee,

(4) TAS(F ¥42t3ls)9 MDA

@ TAS(Total Anti-oxidant Status, & I4t3}5)

AAA = e Ay AR ofye; ASARZFE AAE HEst=
Edo] SR, o3 EHES A T FAEA gL st=H, ol &
< AFddZd FEs H5Fe 98 7HA L Adth(Lee, 2000). 5, TASE

AfetE D A ZRE AT £ dE A S ol

O 71 Al ¥t (Freeman et al, 1982). MDA+ A X499 %9 7]5S HAE
A1 Fesdes TEAA MEE YAAZIBZ, AHd s AeE 54

st A Z = AFS ¥ ok (Halliwell, 1989).

3 T FAE T &

Foz A8 A4 YolN By A=

Mo
]
oX,
ftlo
N
X
™,
b
do
k)
O
s
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&
W EdAxe & 343 Vitamin C, Vitamin E % B
-Carotene 59 o] ¥ ZAS & 4 dtH(Wolf, 2002
Northrop-Clewes, 2007; Abou-Sief, 1996). 1| =9 A|3x} =7l 8 A 7 A}
ZAH(National Health and Nutrition Examination SurveyIl)o| A% &<}
= B FARbel wlE s dFa2E AA AFSH 4 ks vgdl
dF AEI7E 9EA vErs T d4ks 8490 CuZn-SOD, GPx % CATS

A YEbykthH(Huela et al, 1995;

o= Aoy Edo] #Alo] BWolxHA HAEd hd A=
AL Qo kAR Wol A& ¥ & 'l (Angelica gigas), =%
U5 (Ulmus davidiana var. japonica), % PF Gastrodia elata Blume), 7}FA] &
7} (Elentherococcus Senticosus) % 7% (Glycyrrhiza uralensis Fisch) &
of @dtst &do] e Aow dHA At Park S(2006)9] Aol o st
A, oAl Al A A, A=, 523t R HToR Axd ofdAE 149

ek wpAA @ A} olse] AUl BANA FEIF FAT Ao e

_14_



Wk A"

of\

o] A= AX A A&, st B AL Tor Axd g
S 149 B AL @ A3 olE5e] AW HDL-C7F S7bstdl

LDL-C7} grastgion A 24849 $E% gad A0z ey

2. 2zvteld S4% &%

1) 2zntele 54

22utg9] £ ‘Rosmarinus’©o] ™ #HEloJ2 ‘o] &’o]gk= 59 ‘ros'}
AP el E =9 ‘marinus’ol A SEEG T 22alE]lE 719 A 500 7 HE

DUEE @ wg @ oA Fa ol He] zuwieE Agglon, o3
| g8 Fusiuesh g 2=vle

= A7 Fok g orLE ol &

rlo
of
N
i
o
o
>,
N
=
o
o2
o
2
ol
ol
ol
N

7] 918 AEe NuAR 22ugE FHeYn, s Exadyas 3 v
o A&e S5 fe i 2xvies @7 o v gle
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X
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ny
>

1977: as cited in Salvatore, 2003), =

A WE AE ARAT F ol FEAYP A& AdFelA dx

TS 1253 FAAA Fo A 295 AW E Ay dEd AEo] Bu
S AT, 2009). E3, 2zvie]s G =3 @A £3E ] 3l
o g APA AFdA 54 3t Bl w=E9 TEAAA 2x=vgE 4

SAFEY o FA W=7 Fo] & H(VITAMINSTUFE.COM).
2) 22utglo A&

2zukgle] FoAToEZE Af, ETEE o =(Flavonoid), =4t
(Phenolic acid), =Zv}#2H Rosmarinic acid), 7}2 %414 Carnosic acid),
gt (Tannin), @l % (Resin), A7 & Fo] ar(fe», 2007), 22wt F=&
o] FoARoRE AH Z¥ o] =(Diterpenoid)d FIE A B EZuhiEm
(Rosemanol), 7}2 %< (Carnosol) ¥ Z K w-o]=9] FH & (Luteolin), &
2] 21 (Glycine), A7 (Genkwanin), 7F#l €] 7} 91 2H(Caffeic acid), =
zutP Ak 2 A ¥ g9 (Sulphoraphane) %©] L THH A#E5E2: 2006).

@ ZZvudAH(Rosmarinic acid)
2zutglo 71 Fo3 RS I}
FEA ol oyt JIEELS It

g al
Sgwha vHelA 2 FLEa el BEe M 9% 2 el

_16_



mj 7] &<l prostaglandin @ E2(PGE2)¢] A4S F7HA 711 FHEZA
(leukotriene) B4¢] AArS A7kA 7] BA A (The complemnt system)Z

oAl A 71, mucosal nonprotein sulfhydryl group® W& =S S7HA7]+

P
o

2 deld g 2xvle 2% 2PN FH AEE =

E[o{t
re
e

4%, FAOE A% FFIHl FFHY MCFT AR

BPDE-dG(#fl 3] &) #Ho] 70% o] S A= Aoz ey, 2Zvlhe

o] FAFFOR AP WY WEEL wFEY ldFn wuHg

A
!
2

tH(Kroum et al, 2006).
Zz=utdike] DPPH @9 Z AASS S8 ==vtdibe] &ikst 28§
ol Ay 2z=utdre A¥+el DPPH #HdZ 60ug/ml, 100ug/ml,

o~

140ug/ml, 160ug/ml Zt7+s °F 26.0%, 35.3%, 45.6%, 57.1% A Ast= AL
2 uUewt. & 2xvdibe 28 @A sdite] e AbstE g Ale

il DPPH @ty Z< &738H MMPE Walst= & =3 &rbst 280

stae] Aol vlgte] AEAEE, AXE FAS, DPPH-A7] Al7s

2 E] 2 A Yo} A (tyrosinase) A AT & S7F A17]13, LDHEA S 7

=
Ol
X
2
)
ot
r>~
Lot
2
[40
L
o
fru
s
=l
it}
2
=
<
o
o
[\
o
(]
J

_17_



st @37} e

of 10ume] ZFE2 A4S 244

-
X

NBIRGBA]

3o

Al

714 DCFdiAcE

-
[CIe]

o

NEd)s

=] A
=

washout(

w
pyl
%
o

)

3}
=

DCFdiAc+=

o] oz

o
0

I

ol A

al

K

=
R

9]

A 2]

A A =

<

A

p—

A

H
n

7}

E S

G

R

)

R
o] A ¥ of

2004).

Aoz RIHYT.(Kunio et al,

-
1

d Ak 27}

=

XU

Al

)
)

S

o Al Al 71 ¥ (Matsuhara, 2009), A}<] 4

z9 152

"o

!

o
NJo

p—

0
~

vAO
0
o
S

o
o
p

)

—
fite)

1

A8

-
X

E, 2009), Glo o}l R A ZF1 Al

staltt . ¥ a1 E QeH(Kunio et al, 2003).

3) =zvlelAel gz &

s Agel A wAH

= 0]

s}

o7 357

&
o

3

X

I
X

CEXE

t}(Frank,

3

j
a-

=K

w2~ 7] &7 S

dolol o

_18_



=
R

ol

34 e] BHA, BHTl
(Geosmin)< F

J

g}

H] E 2 (in vitro)

2

-

el FEEde 34

==
C

J

1996).

A

ay
e

X
ﬁo
~
I

—
fite)

el
ol
T

%
o]
Nfo

o
o

{
Tor

W
r

o

=3

R

B
fite)
!
I

!
I

el

;OH

o

o

I

—
fite)

"o
=0

ol ¥l & & ¢ (Acetylcholine) 9] #3] =

7] (-OH)ell

o &9 ek (5L, 2000).

-

1

St

°

A

N
el

AL
;OO

wK

o] A5 24.3mg/g

T

a5

ol
o
!

Hu

—_—

w

o

o
-

=

-

1

}oH(Cho et al, 2005). Chai(2010)

°

nr 9%

o] A% 257mg/gol oA,

F28

SER

al

]

(e}

el
o

!

=K

Hu

—_—

3

2l

7} o 'l o} A B o] E (Ethylacetate) #3&-2

& 4

g

A

_ZTI

N
el
TR

o

_ZTI

=4

1ol A

o3 ge zetd Zxvhy

71

]

A
shal o] v Hst Ad A=

2

N

il
o
H

o
il
=y

avtel A}

-

1

ol s Slal, Fars g Az

=

el 22 Vitamin E7F 714

=

=

7}

°

} ' (Scapagnini

°

Aoz eyt

- = -
RT

il

KeX
=

(Oxidative Reactions)
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A} (Ninomiya et al, 2004)°] 2] 3k

=

3}

f

)

o< &t

3z

o= A7 AA A (Nerve Growth Factor, NGF)<
ol

—L
L

B
£ (Kosaka et al, 2003)o]v} etabA] &

e R R R ST R S

!
I

i)
70

_—

AN
N

W

el
Hlo

olo

NI
I

N

i)

=

of 2xulglE

LN

=

ol
KR
{

ol

of mzvle)as

1~28 ¥olA Az upa

)

<

dAd A=

5}

ko)

)
=

Vitamin A, Vitamin C, Vitamin E, (3-Carotene

s

ool =

-
1

sH o]: 3

L
A

ol
K

)

olo

Al AbEsh= A

1
=

=9

Fob (==, 2009).

R4

otzulst zxwlele B4EY LI

1) oh=rt B4EY 54 2 13

3.

BK

o}
al

—

o

)

olzule g 7}

bl

)

SEEET

)

o} = v} ¥ 2} 5]

A% 7t

=
%)

o} = v}l 2} ]

ol

£

2]
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Aol Hulo] mola] AR = 37148 7](Olfactory Receptor)o] £
Hoh of=wml B2 7b8 7)o Aot AjstHA d7]A AlEE EAl

= 2a

_OL
£
N,
>
o
X
Rl
r o
Ay
PAN
>
X
o
2
il
)
©
_1
g
o
=5
Q)
=t
@]
=
<
o
=
S
=2

Shal WA A = ST A X =
HE AdgE =, o€ FHE ddw g "AdAe AldskEl
Z-gsto] AAAC] AR} WEH Vel FFS vAL AAA DA
o Wgs AT & e Aol Fd Fr|FYS 2do] HE T F
Ty ddS wet A 7] =EsteE wE W o 2 (Buckle, 2001;
Cerrato, 1998: as cited in Lee, 2000) 7] L H A 714 @o] AL ¥ = W
Holoh, 7 & giFiEe] HE T3 atH a1 =HEN 54 HE A
Ao AgEel AW g g som Al Fu(Kim, 2007). AWl &
H A 7" F 3AToA 6413 el e AR wjdE R <l
ok, AA deo sE2E] EHE ZEdte] AAYES A
detetal mEs FUAZIAL Aol Amek ool AMEH = tiAl 8y e
shifolth(Kim, 2007). Falk 5(1990)¢] AFelA® 27 Fe a

-Pinene(450mg/m’)oll dlslA 173 Ad<2le] a-Pinene A3 #HF2 °oF 60%

Ak ol
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A wAdE I Y=

==
=

8%¢°] a-Pinene< &7]

Aoz GEhu,

ok
2

o]

4R ES

E
=

2) 22vE] F9

Fo 2 wlAY(Arctander, 1994: as cited in Salvatore,
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hept-3-en-2-one, Geraniol, Acetic acid % Trans-Caryophyllenen & %

45& 2] A Eo] x3Eo = AE AT F Adth(Yoon, 2005). A 7ol A}
&% mz2vky] Ao FoAAEY 1 A8 vs9 <Table 2>¢
22utg] AFE AF] VA AR AEst AR, AAFGH, A
ot W & F3EAld =S U (Davis, 1999). TEAFPANA 2=
nhg] AF= FFH 7N A 7 A (Tonic-Clonic Seizures)S FEA AL, U2
A9 AR JEF(Sodium)¥ ZH (Potassium) el A& ad FujE oA A

71= Ao 2 e tH(Steinmetz et al, 1987). & 2wt 48 3w
dol doAA FHAAA B SHHES ALAZIH AU & 81w
A3 Feo RaATEo] AF%+= ASZ UEFYTH(Kovar et al, 1987). 714

ob A9 3 F(Tleum)ell M7= FEAN FHEe A A =

oz
e
e

zntg] e dE EH5FHFS A= AE&E s, HEYUS Aio] 7
T AE g8 E e Aoz wE s ov(Taddel et al, 1983), E71¢F ##
% (Hyperglycaemic) &3¢} &8 EuE JAA =

E97F e Aoew Hagti(Al-Hader et al, 1994).

it
rO
-
=
o
ru9L
o

oy

adeE okzrideu$0R AgsE F04 B4 ARl £FE A
B FAE 53 HNE olgdtel wEAE Afol LA 4R 4%
daseol e fadd 2ol RAN FEA YT} o) FoiA} & A
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Table 2. Constituents and effect of Rosemary Officinialis(Vervenone)

constituents effect
a-Pmene .................... stagnation extinction action +++
Camphene anti-inflammatory action +++
Monoterpene B-Pmene """""""""" cortisone action +++
................................... antiviral action +4++
Myrcene antimicrobial action ++
expectoration action +++
anti-icatarrhal action +++
. . antiviral action +++
Oxide 1,8 Cineole
immunoregulation action +++
antimicrobial action ++
hookworm action +
mucolytic action +++
lipolysis action +++
Ketone Camphor biliation action +++
expectoration action +++
synulosis action ++
LBorneol
a-Terpineol antimicrobial action +++
................................... antiviral action v +++
Monoterpene Linalool antifungal action +++
P T P immunoregulation action +++

Terpinene-1,01-4

neuroaugmentation action ++

hookworm action +

Data: % € & £ 7% ihdiin,

F=F-2rs¥r p365
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1) A& XA}

Table 3. Survey composition
Source
Measuring variables Measuing tem Index and
application
Nomina
hi . . 1 scal
Demograp I.C Gender, age, height, weight SC. ¢ Researcher
characteristics Ratio
............................................................................................. seale e
. . . . . . Kim
Smoking Starting time of smoking, average smoking amount per Nomina Mi-Kyung
conditions day, frequency of smoking, reason for smoking 1 scale !
General 00 S oot emeeeeesee oot ettt ettt 195
Drinki Starting time of drinki alcohol fon Ratio M
matters nking Starting time o nking, average alcohol consumption io Mi-Kyung,
conditions per one time scale
1998
Intake of
nutritional Nomina Kim
supplements Intake status of nutritional supplements, exercise habits Mi-Kyung,
. 1 scale
and exercise 1998
habits
- Average number of meals per day and number of
taking a balanced meal
- Eating time and speed
- Overeating, imbalanced eating, eating out .
. . . Kim
Diet. life - Taking grains - fish - vegetable - fat, Nomina Mi-Kyung
ay - Average number of taking milk, dairy products, and 1 scale 1998 yune,

fruits in one week

- Processed and instant food, sweet food, salty food,
foods like whipped cream - butter - pie, and foods like
egg - fatty meat - intestines of fish and meat + squid
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g2z=utgx}k 1.5g5 =5 500mlel 5%+ ¥ ¥ m= HETOAM® FD3&

o]-§3te] 2447k FQF 50TE FAAE st AYRE 1.39g(0.28%) e F=

(1) 2=vg A A4

Alazes JEdA Adsta glom, Axed HANIHERY
FydAH ZE Rl AFS o] &Gt o] m=uiEae du=F A
Fo2 AHAYHS A=y HY 15g& &5 500mlel 523t 24 s

F oAy o= ol 1ILS JAFEE sk

fu

(2) 2298 A/FEFH

W

F9el AHgE AR

rlr
o|N

TFS7/FEHeR FEY F7]% Rosemarinus
Vervenone2. 24 xgt~ HUILE ESSENTIELLE BIOLOGIQUE DE
ROMARIN PROVENCEAFS] A% 22 Batch Number 162-07-BE A}-& 3
ERELE

1,8-Cineole 10%, Camphene 9.87%, B-Pinene 4.48%, Myrcene 3.23%,

M

T4 2 a-Pinene 20.09%, Camphor 16.67%, Limonene 14.23%,

Borneol 3.23%, a-Terpineol 1.51%, Linalol 0.09% Terpinene-1 % ol-4 0.84%

5 oAUtk AAAEI) 8F B M ofel o mxule AT L4E
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Controli# ¥ RT+*, 18]a RTOT 9 A AaS o=z 3 dHo 3

A3t &a B4 9 Vitmin C % 342 4344 PAZ B o 7o

WASEAL 4Tl A 2,000~4,000rpmell A 1023 94 2283 & 32 &
AL A7 -80TC el A Ws B ettt

ole g HAFE T3 Lozl HlA SOD, GPx, CAT, MDA 31 TAS
o] 5744 A& o] FAE AT old st 54 FHYEE UElE
A% T SOD¢ GPxel 42 EIA reader®] Sunise(Tecan, Austria)S &
3 o]FoHom, CATS +42 Spectrophotometer UV 1700(Shimadzu,
Japan)& &3 ojFolxktt. AHFH}LEEQ MDA T4 &
Spectrophotometer UV 1700(Shimadzu, Japan)g %3] o] Fox o™ TAS
o] ®A2 Hitachi 7180(Hitachi, Japan)g %3] o]Fo]xt}. &3 Vitamin

Ce #241& HPLC-UVD Waters 2487(Waters/U.S.A)S =3 o] Fo] %t}

7) 2¥e MDA =X

2We] MDAE Ad¢ AZF F2RY 14, 24, 34 4 43423 F8

D SAFAT. F 4499 el MDA 4L SHst 9 obd 3
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Correlativity Usage Guide
2_
6 R'=0.4456 i Break here 4
= .
<E4 .
0% ; B0 . S
SE2 o G
£ 5 ,‘ [ N s
0 O Fill apaper cup with fresh ) Break the neck of the ampoule. (Have
0 0.5 1 15 2 morning urine. the » mark face forward while holding
8 the ampoule in hand,and break the
LPOKit test value ampoule neck with thumb)

—
——— ~_‘
e
© Collecturinewitha @ Introduce 1mL of urine @ Wait for 5 minutes; compare the color
dropper until it filled into the ampoule. of the reacted liqé:id inthe ampoule to
F e tothe top line. the color chart. (Even after 5 minutes,
<Packaing Specification> the color of the reacted liquid will get
1set/case, 2 sets/ case,10 sets/ case, 50 sets/ case, 1000 sets / box f,f;'{ﬁ#e'{’emm' Pleasetakafiotaof
T mea What kind of color does your urine display?
. \ E—
., Color1 Normal 1. Yourlife style is not bad; please maintain current diet and life habit.
2 e - = _ |
3
4 E1  Color2 ‘ Light 2. Your life style is acceptable; please try to change your diet and life
— k= — habit.
5 .4 i
ey
. B ™

= 3. Please improve your life style. Is your dietill-balanced?
t
.= Gplerd - Moderats Please take another LPOKit test in two to three weeks.

= 4.Please improve your life style. Itis very important to have a balanced
h B . Color 4 - Strong nutritional intake. Please rememberto have a balanced dietand enough

sleep, and put effort into improving your life style. Please take another

_ LPOKit testin one to two weeks.
iagi- e’ | ; (4 *s*l? wg i U*j;'\)o;‘ﬁ;'r::cxs};_r()*yl?rﬁ
Yes! W"M’“:Wm"{‘ﬂ‘” T112:001 RAB X AET 5 4- 162

16-2Sengoku-4Chome Bunkyo-ku Tokyo Japan 112-0011

Fig 1. Use method of LPO Kit
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32
i)

19.84kg/m'el A& &<l

Table 4. Demographic characteristics of three groups

I Control RT RTO Total x2(df)
em (N=10) (N=10) (N=10) (N=30) or F
Male 3 333 3 333 3 33.3 9 100.0
Gend Fem 33.3 7 333 7 33.3 21 100.0 0.00
er ale (2)
Total 10 333 10 333 10 33.3 30 100.0
Age i
21.70+1.49 21.90+1.52 21.90+1.29 21.83+1.39 0.06
(year)
Height
o 163.50+6.70 164.60+7.52 166.30+8.06 164.80+7.28 0.35
cm
Weight
o 53.3045.96 53.90+6.40 55.20+8.68 54.13+6.91 0.18
g
BMP
19.91+1.59 19.76+1.44 19.84+1.50 19.84+1.46 0.02
(kg/m’)

1) Mean * Standard deviation.
2) Body Mass Index : BMIL
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(1) 72w
A7 AR SFAUE AL <Table 5> st o] &7%
AAE A 18] B SFF BT AW g Aol E mold )

AF Y BE SFE ARG A

)
%

N
2

1= 144114 1641 AFo](15.40+1.28)

ojy, 13 H SFFE AFE V|Fo=z FS w 063"l 2314

”

2
(1.52£0.79)9) 2 o & pepykeh,

Table 5. Drinking condition of three groups

Control RT RTO Total
Item F

(N=10) (N=10) (N=10) (N=30)

Starting

time of 14.90+1.10 15.90+1.37 15.40+1.27" 15.40+1.28 1.60

TR e e et e e e e e ene e
Average
alcohol 1.64+1.02 1.38+0.69 1.55+0.69 1.52+0.79 0.26

consumption
per one time

1) Mean * Standard deviation.

_35_



AT A EEsds dyE 23 <Table 6> A9 o] Het 7

I

—_—

Table 6. Intake status of nutritional supplements and exercise habit

of three groups

Control RT RTO Total
Item x2(df)
N % N % N % N %
Exercise 10 435 6 261 7304 23 1000
regularly
E . Do not
XErelse  oxercise 4 571 3 429 71000  375(2)
habit
regularly
Total 10 333 10 333 10 333 30 1000
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(30.0%) =o = yebwtal, RT Y A% 3 oA F 74(50.0%), 571 8]l
A 1070491 (40.0%) =22 yvetwtou, Al Joe] 1d Het FAFS 7
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Table 7. Smoking condition of three groups

Control RT RTO Total
Item x2(df)

Middle school 7 38.9 6 33.3 5 278 18 100.0

a2 5 T N
time of HIgh school 3 25.0 4 33.3 5 41.7 12 100.0  0.83(2)
smoking
Total 10 33.3 10 33.3 10 33.3 30 100.0
5~10

cigarettes

Average 10 cigarettes~
smoking 1 pack

............... LT T PP P PP PP P PP PP PPEPPEPPPEEPPRPPRETI. 12)0 ¢/))
amount 1 pack 2
1 25.0 2 50.0 1 25.0 4 100.0
per day packs
Total 10 33.3 10 33.3 30 100.0
Often
(More than 4 2 28.6 2 28.6 3 429 7 100.0
Lmes 8 Week) e
Sometimes
Frequency (2~3 times a 7 70.0 6 60.0 2 20.0 15 100.0
0F R ettt e eeen 1.20(4)
. Rarely
smoking
(Less than 1 1 125 2 25.0 5 62.5 8 100.0
time a week)
Total 10 33.3 10 33.3 30 100.0
Stress 3 375 2 25.0 3 375 8 100.0
Outof .........................................................................................
R for bored 1 50.0 1 50.0 2 100.0
eason for
LT BOMGOM || oo eeesssssss e seesssssssss e e ssssssss s sesssseans L 35(0)
smoking .
Habitual 7 35.0 7 35.0 6 30.0 20 100.0

Total 10 33.3 10 33.3 30 100.0
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2472k Moz Bud Ao oYX 1,605.86£516.47kcal = A H
ol A A B 9l 2,100kcale] oF 76.47%<] ¢ ollem, A EA whwA
AAZFT sEG G g dHFS 25.33+10.42, 35.68t13.95go 2 A
ko] 56.30%9F 79.28% % e Fao| ).
et Col AFHHFS 54.80+3501mg o ®  KDIRs(2000)9] @4kl 54,
89% F=olal, Vitamin A9 AHHFL 72286+41530ps dFFHT}
111.21% = A YEls 2w Vitamin Be2l A3 F2 1.82+0.88mg o2 129.93%
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Table 8. Comparison of dietary life score of three groups(1)

Control RT RTO Total
Item F
(N=10) (N=10) (N=10) (N=30)

Average number of meals per "
1.80+0.79 2.00£0.82 1.60+0.52 1.80+0.71 0.77

e s
Eating time 2.00+0.47 1.80+0.63 1.80+0.63 1.87+0.57 0.39
Eating speed 2.00+0.47 1.60+0.70 1.50+0.53 1.70+0.60 212
. 2.40£0.52 2.20£0.63 1.70+0.48 .
Overeating % 2.10+0.61 4.33
a ab b
Imbalanced eating 2.40+0.84 2.70+0.68 2.60£0.70 2.57+0.73 0.42

Average number of taking

grains per day

Average number of taking

fish per day

Average number of taking

vegetable per day

Average number of taking milk

and dairy products in one week

Average number of taking fruit in

one week

Average number of taking a
balanced meal per day

Taking processed and instant

food
Taking sweet food 1.70+0.68 2.00+0.67 1.90+0.74 1.87+0.68 0.48
Taking salty food 1.70+0.82 1.60+0.70 2.20+0.92 1.83+0.83 1.54

Taking foods like whipped cream,

butter, and pie

Eating out 2.50£0.85 2.00+£0.82 1.70+0.82 2.07+0.87 2.37

"P<.05
1) Mean + Standard deviation.

2) The result of Duncan-test is shown as a>b
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Table 9. Daily energy and nutrient intake of the subjects(II)

Htem Control RT RTO Total F
(N=10) (N=10) (N=10) (N=30)

Energy (kcal) 158791+348.80  1580.33+470.06  1649.35+716.73  1605.86+516.47 0.05

Carbohydrate(g) 1995124972 222.37:8248  2840:140.16  21676:9558 024
Vegetable Protein(z)  25.79¢1062  2802¢1149 2219925 25.33¢1042 078
Animal Protein(g)  3569:023 329941347 383451850  35.68:1395 035
Fat(g)3170i1979 ......... 3 613i1439 ......... 3337i2257 ......... 337314864 ........ 013
Cholesterol(mg) 34176420220 2603411437 25960:0850 28549614633 112
SFA(g) ...................... 10 04 ign rveeeean 1 224i449 ........... 1 073i8 82 .......... 1 1 01i71 9 ......... 023 .
MUFA(g) ................... 12 50 i885 e 1 407%18 ........... 1 309i9 78 .......... 1 3 22i81 4 ......... 008 .
PUFA(g) ..................... 9 15i334 ............ 981 ig 91 ............ 9 54i477 e 950i392 .......... 006 .
Flber(g) ...................... 1345i5261 418i423 ........... 1 151i342 .......... 13 o5i437 ......... 099
Vegetable Ca(mg) 17785410147 20443+11655 1420055319 17479:9468 109
Animal Ca(mg) 1296512782 14409:8469  18528:30044 14744533561 022
Pmg 672033 TM5S8E21 2 GTATTE088  TO01L24TT 050
Vegetab]e Fe(mg) .......... 7 20i394 ............ 776i4 oo ........... 5 55i261 e 684i358 .......... 103 .
Am mal Fe(mg) .............. 3 28i145 ............ 345i 1 57 ........... 3 58i149 e 344ﬂ 45 .......... 01 o .
Natmg) 336000131142 3631445110919 301785574169  3396.43¢1073.07 081
Kmg)  ISM6I36461 185483546962 2065655120080 192170879520 023
Zn (mg) ....................... 6 45i164 ............ 70&2 66 ........... 8 25i598 U 72&383 .......... 054 .
Viamin A) 6328231506 80395450595  61683+%5171 72286641530 099
Retmole) 1010756545 27249556873 797654083 15111£33155 101
B Cartenelig) B13054179115 332421133859 325626148820 3320965149838 003
Vimin Cmg) 19732030 60135331 45821868 548953501 129
Vltamm E ( mg) .............. 1495i3931 641i625 ........... 1 490i639 .......... 1542i549 ......... 023
. Vltaml n B 1 ( mg) .............. 1 17i048 ............ 143i 1 06 reeeeans 1 11i054 ............ 1 24i073 .......... 052 .
Vltamm B)(mg) .............. 1 09i045 ............ 118i086126i107 ............ 1 18i081 .......... 010
Vltamm B 6( mg) .............. 1 61i073 ............ 206i1 141 78i074 ............ 1 ggiogg .......... 064
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Table 10. Percentage of the KDRIs(IM)

Ttem M;;iOSD KDRIs KDRIs%

Energy (kcal) 1605.86+ 516.47 2100.00 76.47
i e .
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1) Controli9] 43 A - & FAdXA A& &F v

Controlir9] 49, 23 A -3 dd9xd HEAA TAH=E Foust

[0

zbol & HolA gkth. =, Control

o
LDL-C, HDL-C % T-Ct A% A - Fof 9n] A= WIE Holx &k

BN
o
)
N
X
)
i)

2
)
i)
oX,
M
o,
—
D

th<Table 11>.

Table 11. Comparison of blood lipids contents of the Control group

before - after the test

Item Before After Change t
TG
92.00+48.46 70.40+15.29 -21.60+£50.97 1.34
(mg/dL)
LDL-C 77.70+£10.42 81.40+19.39 3.70+18.14 -0.64
(mg/dL)
HDL-C 57.70+£9.12 55.60+11.27 -2.10+6.40 1.03
(mg/dL)
T-C
156.50£16.66 150.00+£25.75 -6.50+20.74 0.99
(mg/dL)

1) Mean * Standard deviation.
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2) RTT9 43 A - F E4X2 A& &F Hlu

RTI9 A5, 2=vgas AHs7] A3 433 5o dl 714 44

44

M

A

-

¢l TG, LDL-C, HDL-C ¥ T-C % LDL-ColA EAAS=Z {9

}o]lS H Y. & LDL-CE 2% A - % WH3l#o] 1620mg/dLE 1}

(

u] &k

R4

g

>

13 $o] LDL-C7} &7Fgk 2o 2 YErSth<Table 12>.

=

Table 12. Comparison of blood lipids contents of the RT group

before - after the test

Item Before After Change t
TG
103.40£57.47 80.50+32.71 -22.90+£50.18 1.44
.......... L oo eemseeseeesse s e eees e eeene et ne e neaeneaneseeen e s eaeesanensnaanennenas
LDL-C .
75.50+19.21 91.70+36.28 16.20+£22.74 =225
(mg/dL)
HDL-C
68.60+15.70 65.30+10.77 -3.30+9.60 1.08
(mg/dL)
T-C
166.90£25.64 170.60+34.52 3.70+22.81 -0.51
(mg/dL)

"P<.05
1) Mean * Standard deviation.
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3) RTOT Y 43 A - F @4 Z A& &F vl

13>.

Table 13. Comparison of blood lipids contents of the RTO group

before - after the test

Item Before After Change t
TG
108.70+58.27 104.70+37.90 -4.00+35.27 0.35
(mg/dL) ---------------------
LDL-C
88.70+33.68 87.50+23.07 -1.20+21.05 0.18
(mg/dL)
HDL-C
68.10+24.18 73.20+14.15 5.10£17.81 -0.90
(mg/dL)
T-C
185.90+31.43 174.80+21.00 -11.10£17.84 1.96
(mg/dL)

1) Mean * Standard deviation.

_47_



4) A Ao dYXA YL ¥EHTF v

Controls* ¥ RT+*, 2da RTOwY A& # - ol 4 Frol TG

o
N ,
LDL-C, HDL-C % T-C¢ ®W3}&S wjndk 23 <Table 14> Hi&=
Hiol o] A A -5 daxd AR HEge EAHoR §Fon i o]
=3
=04 Aae] v 7R ddxd A<l TG, LDL-C, HDL-C % T-C¢

A 37 d A Fel o Qe AolE HolA Fdth

E HolA &

32

rlo
11t

Table 14. Comparison of change amount in Anti-oxidant ability of

three groups before - after the test

Control RT RTO Total
Item F
(N=10) (N=10) (N=10) (N=30)
G Before 92.00+48.46 103.40+57.47 108.70+58.27
(mg/dL) After 70.40+15.29 80.50+32.71 104.70+37.90 16.16+45.28 0.52
ME/ALL)  rrerrereereenennttoreeieeteen et et e tbe e e nn et eenrlan e
Change -21.60+50.97 -22.90+50.18 -4.00+35.27
Before 77.70£10.42 75.50£19.21 88.70+33.68
LDL-C
-6.23+21.35 1.87
(mg/dL)
Change 3.70+18.14 16.20+22.74 -1.20+21.05
— Before 57.70£9.12 68.60+15.70 68.10£24.18
After 55.60+11.27 65.30£10.77 73.20+£14.15 0.10+12.41 1.37
(ING/AL)  wessrrersnnsrrenmuzanemnniaseemnnsasnnnsnnnmersssnseenansesentenesamennnnnnenn:
Change -2.10+6.40 -3.30£9.60 510+17.81
TC Before 156.50+16.66 166.90+25.64 185.90+31.43
After 150.00+£25.75 174.80+21.00 4.63+20.82 1.35
(IN@/AL)  wessrrersnnsssemnsnssmeranasansnssssinnnnnssemnnnsennansssennaiontesnnsnneenn:

Change -6.50+20.74 3.70+22.81 -11.10£17.84

1) Mean * Standard deviation.

2) The result of Duncan-test is shown as a>b.
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Fig 2. Change amount of TG of three groups before - after the test
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Fig 3. Change amount of LDL-C of three groups before - after the test
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Fig 4. Change amount of HDL-C of three groups before - after the test
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Fig 5. Change amount of T-C of three groups before - after the test
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1) Controli#9 A3 A .3 i3 &4 &4 2 Vitamin
C %"E H]ﬁ’_

Controli¢] A8 A -5 F4kst &4 &4 2 Vitamin C % ¥WIE
ArE Ay gits g4 A FoAE SODe GPxelA FAAo=Z
ou gt 2ol & ®elth. =, Controli:e] 7 SOD| Ag - 5 WHaFS
-0.95U/mL= ey 2E $of go] Fasilal, GPxe A9 d - % i

3 #e 20.10nmol/min/mL=Z YEY A& o] zlo] =7}t th<Table
15>.

Table 15. Comparison of Anti-oxidant vitality and concentration of

Vitamin C of the Control group before - after the test

Item Before After Change t
SOD —
2.16£0.24 1.20£0.17 -0.95+0.26 11.54
(U/mL)
GPx 2 -
. 91.20+9.02 111.30+14.57 20.10+12.27 =57
(nmol/min/mL)
CAT
36.39+42.29 23.77+26.76 -12.62+38.31 1.04
(kU/L)
IT.
VIT.C 24.98+9.42 29.48+12.92 4.50+9.73 -1.46
(umol/L)

“P<.01, "P<.001

1) Mean #+ Standard deviation.
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2) RTT9 438 A - % F43d 54 &4 ¥ Vitamin C ¥

T H

RT9 A3 -5 4kst 24 g4 % Vitamin C 5= WHEE 2o
2 Ay SAASE Fong AolE HAY. F, 2xutExE AHT F
- SOD9 A3 d-3F ®Wgxke -090U/mLE e A3 59
ol AAsAa, GPxe Ad A -5 WS 19.90nmol/min/mLE YE}
u AE Fo glel FUhsdla, CATO A9 -5 wshge 33.09kU/L
2 Yey Ag Fo] ko] FUMsR o, Vitamin Co 2A¢ A - & WH3lgk
2 6.78umol/L= YEelY A3 o] gro] F7Fsk Ao w2 yErYT<Table
16>.

Table 16. Comparison of Anti-oxidant vitality and concentration of

Vitamin C of the RT group before - after the test

Item Before After Change t
SOD "
2.13£0.40 1.23+£0.39 -0.90+0.42 6.70
(U/mL)
GPx 2) ok
. 99.40+21.15 119.30+24.99 19.90+8.63 -7.28
(nmol/min/mL)
CAT 5
25.07+28.57 58.16+40.57 33.09+51.35 -2.03
(kU/L)
VIT.C 5
27.83+11.40 34.61+10.65 6.78+£10.15 =21l
(pmol/L)
"P<.05, "P<.001

1) Mean #+ Standard deviation.
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3) RTOT 9 439 A -F 443 54 @A H Vitamin C
TE v

RTOw 9 2 - & &4kst a4 24

N2

Vitamin C %= W& 4
HE Ax izt g4 AT FAHCZ Fond HolE B YL
%, 22ugA dH) ARSdS B P 4§ SODe AF A -
S WES -0.84U/mL=E YEiy A 9 el #askdal, GPxe A
3 A -5 W3Ee 21.80nmol/min/mLE UEY A¥ F o] gro] F71akg)
3, CATY A3 A -3 WHaze 428kU/LE YEY A 39 zlo] =
7}l A th<Table 17>.

il

Table 17. Comparison of Anti-oxidant vitality and concentration of

Vitamin C of the RTO group before - after the test

Item Before After Change t
SOD
1.97+0.28 1.10+0.29 -0.84+0.48 5.687
(U/mL)
GPx -
. 93.30+12.14 115.10+17.40 21.80+17.43 =395
(nmol/min/mL)
CAT 5
17.00£26.13 59.85+43.43 42.85£51.92 -2.60
(kU/L)
VIT.C
28.45+10.91 34.30+4.93 5.85+10.59 -1.74
(umol/L)

"P<.05, "P<.01, "P<.001

1) Mean #+ Standard deviation.
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4) Al A9 A3 g4 &4 % Vitamin C F&

H]

A 3}

Controli ¥} RT, 28]3 RTOT S Ag A -3 ikl WetaFS H
5

st A3 <Table 18>0A HE vHle} o] Ad A -
< CAT & AT FAAS=

CAT wWslaFe -21.10kU/LZE Yely Ag F9 gho] Frlstd e, ol &
Al Aer 7rol vla kel B Controli-(-12.62kU/L)& 238 2o CAT %t
, RT+%(33.09kU/L)¥ RTO+(42.85kU/L)-& Z7}3&} 9l o).

Duncan®] A$3A 235 F3d) o + Adxdde] Ag d -5 CAT W

1o

7 o} o
Fom @ Aold mATh =, A wie
e 3 ]

o] FasaL = 3

shgol fAES BT 5 Ao
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Table 18. Comparison of Anti-oxidant vitality and concentration of

Vitamin C of three groups before - after the test

Control RT RTO Total

It F
em (N=10) (N=10) (N=10) (N=30)
Before 2.160.24 2.130.40 1.97+0.28
SOD -------------------------------------------------------------------------------
Afer 1934039 090038 0.4
(U/ML)  seeeesssssntencassottessesscsssancssssssensssssatessssnstseancssssasasnsnsarse:
Change 0954026 20904042 C0.86+0.48
Before  91.20£9.02 99.40+21.11 93.30£12.14
GP}( -------------------------------------------------------------------------------
. After 1113041457 1193042499 11510£1740 20601284 006
(nmo]/rnlr]/rnL) e e
Change . 2010412.27 10,908 63 21 8041743
Before  36.39+42.20 95.07+2857 17.00£26.13
S *
oy M 23772676 581644057 508544343 21L10:5211 386
Chang S —— R —
¢ . b B
Before  24.98+9.42 97.83+11.40 98.45+1091
346141065 5715085 012

Change 450+9.73 6.76+10.15 585+10.59

"P<.05
1) Mean + Standard deviation.

2) The result of Duncan-test is shown as a>b.
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Fig 8. Change amount of CAT of three groups before - after the test
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Fig 9. Change amount of VIT.C of three groups before - after the test
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6. 99 MDA TASY 3

Al Ak Controli+ 3 RT, 183 RTOw 9 A3 A - 3% Jae MDA
¢t TASE Plugt Ade= tha3 2 o 49 d -5 99 MDA
ok TASS] Wistara Al fJe 747he] dole] MDA TASS Wstga) A

1) Control#d 23 A -5 P9 MDA TASY T

H| 2L

Ae A - Zo Controla*9 MDA<®} TASS W& HAHE 23 FAZF

o2

Lo

7

ro

xfo]l & H o] x| gofkti<Table 19>.

Table 19. Comparison of MDA and TAS of Control group before -

after the test

Item Before After Change t
MDA D
1.78+0.39 1.43+0.32 -0.30£0.51 1.89
(umol/L)
TAS
1.72+0.13 1.69+0.09 -0.03+0.14 0.65
(mmol/L)

1) Mean #+ Standard deviation.
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2) RTTY 438 A - ¥ ¥4 MDA TAS9 &% Hlu

_,
il

=

A - Fol RTw9 MDASH TASS W3ts A3 23 MDA A]
FAALRE Fou g Aolg HATH F, 22uAE 4HT Jdo 4§
MDA 28 - ¥ W3tae -048umol/L2 Ve A8 Fo Fho] i

3t tE<Table 20>.

2

Table 20. Comparison of MDA and TAS of RT group before - after

the test
Item Before After Change t
MDA Y "
1.58+0.44 1.10£0.18 -0.48+0.37 4.03

(pmol/L)

TAS

1.77+0.29 1.65+0.11 -0.12+0.25 1.49
(mmol/L)
“P<.01

1) Mean #+ Standard deviation.
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3) RTOT 9 43 A -5 ¥4 MDA TASS FF Hlul

Ad Hd - %o RTOTY MDA<®F TAS® ®WstE A A3 2=nhg
A A A9} AR Z MDACIA EAMeE fong RolE ng

=

o =, 2EvkEA Ao ArEde AT Ao 45 MDA 4

=

kit

A% @stde 05lumol/LE vEh} A% o) gro] 74 ek%th<Table

Table 21. Comparison of MDA and TAS of RTO group before -
after the test

Item Before After Change t
MDA Y
1.73+0.26 1.21+0.15 -0.51+0.28 5.72
(pmol/L)
TAS
1.72+0.10 1.66+0.11 -0.06£0.12 1.64
(mmol/L)
“P<.001

1) Mean #+ Standard deviation.
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4) A Fwre I MDAS TASY ¥z um

A3 A - Fol RTOT 9] MDASH TASe| Wats ¥ Z3 RTw I
PFE7EA = MDAC A BAIA o= frejm gk Aol S Bl 5, 22w

A AHFYe WA Puel 4% MDAY AF A F wWsFe

Controls* ¥} RT+*, 28]a RTOw9 23 -3 MDA TASe W3
%S A st Ay <Table 22>cA H= nvief o] 238 = -3 MDA
TAS®] WS FAASE Fojng Ao]& HolA &kt

Table 22. Comparison of MDA and TAS of three groups before -
after the test

Control RT RTO Total
Item F
(N=10) (N=10) (N=10) (N=30)
DA Before 1.73+0.31 1.58+0.44 1.73+0.26"
After 1.43+0.32 1.10£0.18 1.21£0.15 0.43+0.40 0.76
(umol/L) ...............................................................................
Change -0.30+0.51 -0.48+0.37 -0.51+0.28
TAS Before 1.72+0.10 1.77+0.29 1.72+0.10
After 1.69+0.09 1.65+0.11 1.66+0.11 0.07+0.18 0.62
1650 110 174 17 T
Change -0.03+0.14 -0.12+0.25 -0.06+0.12

1) Mean * Standard deviation.
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Fig 11. Change amount of TAS of three groups before - after the test
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Table 23. Change amount of MDA in urine each of three groups

before - after the test

Item Before After Change t
Control (N=10) 7.40+1.08 7.30£1.16 -1.00+1.37 0.23
.......... RT(N:10>800i0671)260i0847540i1081588***
......... RTO(N:10>790i088230i1%7260i1511176***
Total (N=30) 7.77+£0.90 4.07+2.52 -3.70+2.89 7.01"

"P<.001
1) Mean #+ Standard deviation.
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2) M Rere] 2We] MDA W3 ¥ =

Controli# ¥ RT+, 183 RTOw Y AW MDA &S 1594 8F
MR FEE ¥ wek Ay= <Table 24>9F 9k},

Aol Al ZE 1F5H 8F7HA A A AAY AW MDA % 4%

Fl(‘

Zy 7y 777, 6.70, 5.67 R 4072 FAF ol lom, 53] 6504 8
Abole] Wtk A Juk tol] BAH R Fofujg Aolg H AT
2% 65F 29 = Controli+ 2] AW MDA &%

7 RTOw o] 1 HE otk &W 8F Aol = Controli9] A%<l MDA

g9 4ust g an T Addgwe sve MDA ¥% 4u: 5U@

N

Ax7F 7V =3 RTH

o] Z 1F-8F Alole] AW MDA W3t 4xz wudt Ay FJd 7t
EAH o7 Fud zo]= ® At} Controlite AW W3l A %E(-0.10)H
U RT# RTOT 9 15-8F Abole] Awe] MDA W3t AJm=(Z -5.40,
-560)7F FA o ®m FA YEw o™, Duncand AFFHA A3 o] F A
P 2o MDA W3 A=rl §d3 o= Yey
= Z=2uga A7 92 Al datstsel S A dFgFs 7

A% Folet A

[}
L

O
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Table 24. MDA in urine of three groups before - after the test

Control RT RTO Total

It F
em (N=10) (N=10) (N=10) (N=30)
st week 7.40+1.08 8.00£0.67 7.90+0.88" 7.77£0.90 131
Ath week 7.30+1.06 6.90+0.88 5.90+2.13 6.70+1.54 242
T 730+1.06 5.50£0.71 4204181 gL .
a b c
T 730+1.16 2.60+0.84 2.30+1.06 074053 R
a b b
Change in uwrine ~ ~0.10+1.37 -5.40+1.07 ~560+151 il —
(1-8 weeks) b a a
" P<.001

1) Mean * Standard deviation.
2) The result of Duncan-test is shown as a>b>c.

3 Negative (-) of urine change (1-8 weeks) means MDA of the 8th week got better than
MDA of the 1st week.
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Table 25. MDA comparison of urine of three groups before - after the

test
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Table 26. Correlation of nutrition intake constituents and blood lipids of

total
GPx
T-C HDL-C LDL-C TG ( y SOD CAT VIT.C MDA TAS
nmo
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (U/mL) (kU/L) (umol/L) (umol/L) (mmol/L)
min/mL)
Energy . -
0.10 -0.32 0.15 0.18 0.06 -0.10  0.05 -0.43 0.14 0.07
..... e T ST
VitaminA
-0.19 -0.09 -0.14 0.08 0.22 -0.06 0.01 -0.05 -0.11 -0.08
e R ettt ee et e e e s e et e e eana e e an e e ennanaes
Retinol
) -0.12 0.09 -0.16 -0.12 0.23 -0.04 0.16 0.03 -0.24 -0.18
iy
B-Carotene . .
() -0.13  -0.27 -0.02 0.31 0.06 -0.06 -0.20 -0.09 0.17 0.12
iy
VitaminC
-0.11 0.03 -0.12 -0.05 0.22 -0.03 0.17 0.02 -0.13 -0.08
...... ettt ettt e e e e e e a e et et ee e et e e e s s enarananeeenene et en e s enanasananananeneeeneeeeeenanas
VitaminB1
(mg) -0.06 -0.03 -0.04 0.12 0.08 -0.12 0.14 -0.12 -0.15 -0.12
mg
VitaminB2 .
(mg) 25 -0.18 0.24 0.07 0.12 -0.06 0.14 -0.10 -0.01 -0.09
mg
VitaminB6 _ «
(mg) 0.04 -0.09 0.05 0.19 0.12 -0.08 0.04 -0.25 -0.05 -0.00
mg
VitaminE
-0.22 -0.08 -0.17 0.04 0.22 -0.12  -0.01 -0.07 -0.06 0.11
...... ) e esesceeseaseesesesesssasasasssasasssaneeseeeeeese s esasassasaseeseeeeneneanansasnaseseesneneeeeeeeeeenenanas
Z
( n) 027 -0.32° 0.29 0.29" 0.04 -0.04 0.00 -0.35™ 0.18 0.07
mg

P<.05 P<.01
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oz foue 4 #BA EAEE A2 dEiEt dA9X" F ‘SOD
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Table 27. Correlation of blood lipids and Anti-oxidant ability of total

GPx
T-C HDL-C LDLC TG (amol/ SOD CAT VITC MDA TAS
nmo
(mg/dL) (mg/dL) (mg/dL) (mg/dL) . (U/mL) (kU/L) (umol/L) (umol/L) (mmol/L)
min/mL)
T-C )
e I L ettt et e et et e et et eee et et e e et eeeeeeeaeeee e e eeeaeeeaaens
HDL-C
0.17 1
e L ettt ettt ee et et e et e et ee et ee e e e eenan e
LDL-C .
0.83 -0.27 1
e L ettt et et e et ee et ee e et e e ee et ee e e e e een e
TG - -
0.39 -0.15 = 0.35 1
e L et et ee ettt e e e et e et eean e
GPx
(nmol/ -0.03  -006 010  -0.12 1
e L ettt et et meaea e e e et et et et et et eee e e et et eeee et eee e e et et ee e e renee e
SOD
-0.03 002  -020 -0.04 -0.56 1
e I ettt ettt e ettt e et et e e
CAT
0.09 0.18 006  -0.08  0.09  -0.19 1
..... L e e e e e e e e e e e r e
VIT.C -
0.07 0.4 000 -0.12 -001 -0.11 001 1
e O L ettt e ettt e e e e e e et et enen e e e e e e et et eeeeeeeee e e et et eeeeeerenee e
MDA _ "
005 -016 021 -0.10  0.39" -0.63 0.14 0.03 1
e 0 L ettt ettt e et en et et e e e eee e e eenan e
TAS -
0.14 -024 -0.06  0.14 0.16 0.08 -0.18 -0.39 0.04 1
(mmol/L)

_79_



LDL-Cholester ol{mg/dL)

Triglyceride(mg/dL)

180

R 5¢g Linear - 0.7015
0
150 A £ e
120 1
a0
60
30 A
D T T T T T
1] a0 100 150 200 250 300
Total Cholesterolimg/dL)
Fig 25. Total : Correlation of T-C and LDL-C
300
(8]
Q
200 1 ° R Sq Linear - 0,1561
a O
100 1
D T T
1] 100 200 300
Total Cholesterolimg/dL.)

Fig 26. Total : Correlation of T-C and TG

_80_



LDL-Cholester ol{mg/dL)

Fig

¥itamin C (pmol/L.)

180

1
o]

150

120

()
[ )
1

[=p]
=
1

[EE]
[
1

1] T

R 8¢ Linear - 0.0762

1 40

al

HDL-Cholesterol(mg/dL)

il

120

27. Total : Correlation of HDL-C and LDL-C

&0 -

40 1

20 A

10

R 8q Linear - 0.116

g0

HDL-Cholesterol(mg/d.)

Fig 28. Total : Correlation of HDL-C and VIT.C

_81_

120



Triglyceride(mg/dl)

S50D(U/mL)

300

ean A g R 8g Linear - 0.1269

GPz(nmol/min/mL)

Fig 30. Total : Correlation of GPx and SOD

_82_

100 -
D T T T
0 50 100 150 200
LDL-Cholester ol{mg/dL)
Fig 29. Total : Correlation of LDL-C and TG
3
2 4
%
1 1 o
Q o o
£ R 3¢ Linear - 0.3172
]
0 T . .
0 50 100 150 200



MDA{pmolA.)

MDA({pmolA)

R 8q Linear - 0.1576

0 A0 100 150 200
GPz(nmol/min/mlL.)

Fig 31. Total : Correlation of GPx and MDA

R 5g Linear - 0.399

S0D(U/mL)

Fig 32. Total : Correlation of SOD and MDA

_83_



TAS{mmal/L)

2.5

2.0 1

1.5

L0 A

0.5 4

0.0

a o

a a  a

00g e o (2] d}O
o o o s o
@m0 gJ Q.
R 5q Linear - 0,1532
20 40
Vitamin C (pmeol/L)

Fig 33. Total : Correlation of VIT.C and TAS

_84_

60



AT WgA AAe] DRI 2] MDAS ZadAE A4y A

<Table 28>7} 7ol HMXE F GPx9 AW MDA Alole FAAo=Z

[0p!
O
S
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B
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Lo
=
5
=
>
o
9

Folvle 2A wA A, FAYE F
A

A FAATE EASH, AFE T TASS AW MDA Abold] EAA o=

Frelvig A BAL EASE Ao e

Table 28. Correlation of blood lipids and MDA in urine ability of total

T-C HDL-C LDL-C TG (n(j:zl/ SOD CAT VIT.C MDA TAS
(mg/dL) (mg/dL) (mg/dL) (mg/dL) . (U/mL) (kU/L) (umol/L) (umol/L) (mmol/L)
min/mL)
MDA
in urine  -0.10 -0.15 -0.15 0.02 -0.35"  0.59™ -0.44" -0.29 -0.35" 0.28"
(umol/L)

P<.05 P<.01 7'P<.001
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B3+ Vitamin E9] A3 &2 154245492 e, KDRIs(2005)0] A4 A A3k 1
o AR 10.009] oF 154%9] Gl 3= AT

AT tdAte] dexd AE W
A - F TG, LDL-C, HDL-C, T-Cellq Had Fojugt #A7F YepbA] &
ot TG A9 A3 Axt} A3 Fo Control2 -21.60+50.97mg/dL,

rulo

A A A Ade 29

RIS

=

RTS -22.90450.18mg/dL. 2 RTOTS -4.00+3527mg/dL 743kl o
frojmgt AolE Holx skt LDL-C9 49 Controli
3.70+18.14mg/dL 57} &1L, RT+& 16.20£22.74mg/dL v 8tA S 7}3t
Aok 2y RTOFolME -1.20£21.05mg/dL #4dE 4SS yebWth
HDL-C® ¢ A3 dro A3 %o Controlire -2.1046.40mg/dL, RT*
& -3.30£9.60mg/dL. #4383, RTOT A 510+17.81mg/dL F7}et= 74
F& vEtdlow, Fomg Aols yEbA Furh. T-Co 49 43 AR
B

214 39 Controlir< -6.50£20.74mg/dL RTOw2 -11.10+£17.84/dL %+

kv

|

sk, RT<H& 3.70+22.81mg/dL S7FetA o #olw| gk Aol & Ho|x| %
9tth. Duthic 5(1993)& 19 ¢t 2570H] o] 4o HujEs d$&= AHEeS
HDL-C7} wa $AA A3 LDL-C7b #=tha Husal, Steinberg 5
(1998)2 FAAFl Al 45 Fob golmdlo] FH3 EvlE FA5 HAANHS



o AE ks o] Hasdval Baskglen,  Yoon(2006) 3

Kim(20000& 86 =2 10 o443 AAse I 4% @/ 48
o AYAAE Feid BF FA2HES} TGO 5wk Fasdvkn was

Atk Jung §(2003)9] AFAAE Zarel Fhrubed HAHA G k] A
A Hakslzl fFeldow A Ett B st Kim(2004)
AstEle] Qe FeE U4 EFYHERVL HE EEFAE 8FIF 480ml
= AFHAAZ A3 Fax9 €% T-C 2 LDL-C F50°] fo¥ ez F7ty
Arkal B shdvh v, oS e ® 19 360mlY 653 AT
£ H4#AANZ F T-C, TG, HDL-C ¥ LDL-CE ¥ % Kang(2006)2] ¢
M AF A-F FolAol gl Aor BuE Atk Chung(1995)¢] <
1

FH2HE To& Y54 E5¥ 3, Hans 5(1998)
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i AT B AFAE Zxulgal AFHe ARg el e A
s mAA e Aoz YEh 29 AFES AA AT Fg
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FEA= Foug AV e A @skoen, CATS RT3 RTO
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28t om, fonje Walgo 2 Yeldth Kim(2005)2 53 7z A
AE BT FHdolA SOD A =7t FolnstA Hastdvtar B st
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A= A E Lee(2010)2] <
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oz uYehy 2 dge Aye o2 AAE HAFAT. GPx9 A§,
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S FAF 5 A Kim(2000)2 53 7z HHE Hdd o] &
Rk g PR freveiAl CATZF S7hekivkar Hastslar, Aol Al
8F & Xk F2E5 AFAZ Park 5(2003) 94 SOD9F GPx= W37k

52
32
o
=
Q
o>

T= S7hstdvka waste]l & Ao Ao Aart dA e
. Kim(2004)& o4& A e f7] &F AEodA = 5 = CAT=
1eE AR BEHE g42, gRE HEA %5 (peroxisome) ol F 3 35)o]
ATPe] 117, GSHE oA fFidss Jatstsad X025 H AXE
sty o] g3 ¥ E A thob A (peroxidase) A 8 At3lA| 24 o] &o] 7t%

sttt skt Vitamin Col A%, Controli*-2 4.50£9.73umol/L, RT <
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2

6.78+10.15pmol/L. ¥ RTOw-2 5.85+10.59umol/L. 57}t oy RT ol A
frejm gt xto]E Bom, AR 1ol frojn g o] & H ol gFotT.
Fuller 5(1996)2 SAxENA 47 &< 1,000mge Vitamin CE 413 A7)
W @4 Vitamin C =7t S7Hgthal Baste] 2 Aol dAd A
Bl

AT gl el MDA TAS WHsteS Ao Ay Afde A3
A5 WAt Jed FouE w7 dehubA ekt MDA A
Controli*2 -0.30+0.51pmol/L. #43FH 31, RTT 2 -0.48+0.37umol/L, RTO
T2 ~0.51+0.28umol/L= f+ol v stAl skt Jun 5(2007)2 =3k A
ol MDAZF frolwlstAl ZHasklvkar B arstklal, Uchida 5(1990)2 %+
Azke] ghdol FH e A HAkstE JAlst= It dolA MDAC A8
AA gL Wil stk s A= A d AAstES AAST] del #E-s)
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Abstract

The Effects of Rosemary Tea and Essential Oil on
the Anti-oxidant Ability of the Smoking University
Students

Lim, Yeon Sil
Department of Food & Nutrition
The Graduate School of

Sungshin Women's University

The oxidative reaction and the anti-oxidative system should be
balanced in the human body. The increase of the reactive oxygen species
(ROS) concentration by varied environmental factors may cause the
imbalance of the anti-oxidative protecting mechanism, which can leads to
the increase of the oxidative stress in human body system.

Smoking can cause the increase of reactive oxygen species (ROS),
which can lead to the change of lipids and lipoprotein in blood, damaged
endotheliocyte by oxidized LDL. Such disease like cancer, cardiovascular
disease and respiratory disease may occur from the changes and the
damages listed above.

Therefore, improved anti-oxidative nutrition needs to be suggested to
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reduce the smoking caused oxidative damages. It is very important to
have anti-oxidative nutritions for smokers in order to remove free radicals
continuously.

30 male and female smoking students, who understood and agreed the
purpose of this study, have selected and have divided into three groups
containing 10 students each.

First group is the Control group, second group named RT(Rosemary
Tea) is to drink rosemary tea only, and the last group named RTO
(Rosemary Tea and Essential Oil) is to inhale the essential oil and also to
drink rosemary tea.

This study is focused on the improved anti-oxidative nutrition,
particularly about drinking rosemary tea and inhaling the essential oil,
which can worked on the lipids in blood, anti-oxidative enzymes such as
GPx, SOD, CAT and Vitamin C, total anti-oxidant status (TAS),
malondialdehyde (MDA) in blood and urine.

Results of this study are as follows.

1. General information of research targets

The average age of research targets was 21.83 years old, height was

164.80cm, weight was 54.13kg, and BMI was 19.84kg/n’.

2. Smoking habits of research targets

The starting to smoke age of the research targets was relatively high

in middle school than in high school, but difference of the starting age
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among the three groups was not statistically significant.

The average amount of smoking in a day of the research targets was
shown in orders of 10 cigarettes to 1 pack, 5 cigarettes to 10 cigarettes,
and 1 pack to 2 packs, but the average amount of three groups per day
was not statistically significant.

The frequency of smoking was shown in the orders as follows.
Sometimes as 2 to 3 times a week, Rarely as less than 1 time a week,
and Often as more than 4 times a week, but the frequency of smoking in
three groups did not show any significant statistical differences.

The reasons of smoking were shown in the orders as follows.

Habitual smoker, To release the stress, and just to get rid of the
boredom, but difference for the reason of smoking in three groups was

not statistically significant.

3. Drinking and exercise habits of research targets

The starting time of drinking of all research targets was between 14 to
16 years old (15.40+1.28), and there was no difference in starting time of
drinking and average amount of alcohol consumption at a time for all
groups.

There were many people who answered that they are exercising
regularly for the question of exercise habits, but exercise habits of three

groups did not show any significant difference statistically.

4. Diets of research targets

Survey of a dietary intake for the entire research targets were done,
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and only ’'excessive eating’ clause showed a significant statistical
difference in three groups.

As the result of this survey, it can be said that dietary life of three
groups has the similar pattern.

Additionally, a nutrition intake for three groups during the testing
period were investigated and compared. The result showed that there was
no significant difference among three groups statistically. So it can be
concluded that the nutrition intake of three groups had a similar condition

during the testing period.

5. Components changes in blood lipids

Changes in blood lipids components for each group of research targets
are as follows.

TG had decreased by -21.60 mg/dL in Control group, by -22.90mg/dL
in RT group, and by -4.00mg/dL in RTO group.

LDL-Cholestero had increased by 3.70mg/dL in Control group, by
16.20mg/dL in RT group, but it had decreased by -1.20mg/dL (p<0.05) in
RTO.

HDL-C had both decreased by -2.10mg/dL in Control group, by
-3.30mg/dL in RT group but it had increased by 5.10mg/dL in RTO
group.

T-C had both decreased by -650mg/dL. Control group and by
-11.10mg/dL in RTO group but it had increased by 3.70mg/dL in RT
group.

Change in four components of blood lipids for three groups did not
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show a significant difference between before and after the test.

6. Changes of the anti-oxidative enzymes activity and the concentration of
vitamin C

The results of comparing anti-oxidative enzymes activity and vitamin C
concentration in blood for each group of research targets before and after
the test are as follows.

SOD had decreased by-0.95U/mL in Control group, by -0.90U/mL in
RT group, and by -0.86U/mL (p<0.05) in RTO group.

GPx had increased by 20.10nmol/min/mL in Control group, by
19.90nmol/min/mL in RT group, and by 21.80nmol/min/mL (p<0.05) in
RTO group.

Vitamin C had increased by 4.50umol/L in Control group, by 6.78umol/L
in RT group, and by 5.85umol/L (p<0.05) in RTO group.

However, the changes in SOD, GPx, and Vitamin C did not show a
significant difference between before and after the test.

Only CAT showed a significant difference between before and after the
test as it had decreased by -12.62kU/L in the Control group but it had
both increased in RT group and RTO group by 33.09kU/L and 42.85kU/L
(p<0.05).

7. Changes of MDA and TAS in blood
The results of comparing MDA and TAS in blood for each group of
research targets before and after test are as follows.

MDA had decreased by -0.30umol/L in Control group, by -0.48umol/L
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in RT group, and by -0.51umol/L (p<0.05) in RTO group.

TAS had decreased by -0.03umol/L in Control group, by -0.12umol/L in
RT group, and -0.06pmol/L (p<0.05) in RTO group.

Change in MDA and TAS did not show any significant difference

between before and after the test.

8. Changes of MDA content in urine

The results of comparing changes in urine MDA for each group of
research targets before and after the test are as follows.

Control group did not show any significant difference between before
and after the test even through it had decreased by -0.10.

However, RT group, and RTO group showed a significant difference
between before and after the test as it each had decreased by -5.40 and

-5.60 (p<0.05).

9. Correlation analysis between the diet and the blood components

The research targets’ correlation between blood lipids components and
the food intake was analyzed.

There was a positive relationship between ‘T-C’' and ‘Vitamin B2’ from
food, ‘T-C’ and 'Zn’, and there was also a negative relationship between
‘HDL-C in blood lipids and ’'calorie’ from food, ‘HDL-C' and '
—Carotene’, ‘HDL-C’ and 'Zn’.

Additionally, There was a positive relationship between LDL-C’ in
blood lipids and ‘Zn’ from food, and there was a positive relationship

between ‘TG’ in blood lipids and ‘B-Carotene’ from food, ‘TG’ and 'Zn’.
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Furthermore, there was a negative relationship between ‘VIT.C’ in blood

lipids and ‘calorie’ from food, ‘VIT.C' and 'Vitamin B6’, ‘VIT.C’ and 'Zn’.

10. Correlation between blood lipids components and anti-oxidative
function

The research targets’ correlation between blood lipids components and
the anti-oxidative function was analyzed.

As a result of this, a positive relationship between ‘T-C’ and 'LDL-C’,
‘T-C" and '"TG" were found. As well as a negative relationship between
‘HDL-C’ and 'LDL-C’, ‘GPx’ and 'SOD’, ‘SOD’ and 'MDA’, ‘VIT.C' and
TAS were found. There was also a positive relationship between
‘HDL-C’ and 'VIT.C', LDL-C’ and 'TG’, ‘GPx’ and 'MDA’ among blood

lipids.

11. Correlation of blood lipids components with anti—oxidative function and
MDA in urine

The research targets’ correlation between blood components and MDA
in urine was analyzed.

There was a negative relationship between ‘GPx, MDA, CAT, TAS,
VIT.C' and ‘MDA in urine’, and also there was a positive relationship

between 'SOD’ in blood components and 'MDA in urine’.

As the foregoing discussion, it can be said that the rosemary tea and

the essential oil have significant effect on lipids and anti-oxidative

enzymes in the blood, anti-oxidative vitamins, TAS, MDA in blood, and
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also on MDA in urine.

Particularly, there was a significant positive effects on CAT increases
and on the wurine MDA decreases for both RT, who drank rosemary tea
only, and the RTO, who had rosemary and the essential oil.

Therefore, It can be confirmed that the rosemary tea and the essential
oil have positive effects for the young female and male smoking

university students.
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