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Abstract

The purpose of this study was to investigate the possibility of medicinal plants application as an edible
functional food resource. This research was planned to apply Artemisia capillaris, which is one of the most
widely used oriental medicinal resource into beverages, and to evaluate the validity and the nutrients of the
developed beverage with Artemisia capillaris. Following this plan, we analyzed contents of the general nutritional
composition, mineral and amino acid contents. And to evaluate the improvement of blood circulation and the
ability to recover from fatigue, we had a group of athletes to regularly take the beverage before and after exercise
and checked the heart rates, and blood components before exercise and after exercise. Brix, pH and titratable
acidity of developed drink were 9.2%, 4.4 and 0.04%, respectively. The approximate nutritional composition
of beverage was carbohydrate, 2.70%, crude protein, 6.00%, crude ash, 0.202, and crude fat, 0.10%. And developed
beverage contained essential amono acids and minerals (P, Ca, K, Na, Fe, Mn, Zn). Heart rates, lactic acid, glucose,
creatinine, LDH, GOT, GPT and lipid concentratios in blood were decreased after taking the beverage with
Artemisia capillaris for 6 weeks, both in stable condition and after exercise. Since the athletes who participated
in our research were doing aerobic exercise regularly, we judged that this result was formed not only by aerobic
exercise, but also by the function of developed beverage with Artemisia capillaris the athletes took for 6 weeks.
We believe that taking the beverage regularly will help the improvement of the public health and the athleticism
of the athletes. We hope that this result will be used as the basic resource in developing of the beverage with

Artemisia capillaris in the near future.

Key words: Artemisia capillaris, fatigue recovery effect, functional beverage

A

i

HZ 5o AAF %:-94 AT} A7l 7t Bl o] FobA
of get AANE =e 754 AES L, sejrt s

T = 2y ercvdod A=, #e] g ALY o]
T3 A WA FAH v Fo gulE AR AL

€ A FF AAAL g2 A28 g o2 AlE
%J.r—}.

'Corresponding author. E-mail: psh0528kr@hanmail.net
Phone: 82-63-850-6939, Fax: 82-63-850-0011

oo 212 gle], A shol o}t R So] HAT Y21 H
7lh-<4 A = A A A A o] 4 gl on,
ol E& o] T ARAF B 7 AF 22 F42 9
& A7 A 1 gl e R B9 Bt

FANRE F2ARl AT dHaHgt A ASE
AR A gl B AF7E 2r1AR R A8 o
87l e} B AR P L S8 A= H 435
o AF P E wd e vl 4 S8 st
2 RS bk AL sled AFors &
F& mAstAt skl



2
S

Wl by
2
X 2

(o4 rE

it & fL
— to
N £ e
TS
L

&

ol

ko

i

ofrt

o

x

ol
o
M o

o
“
L

fo AL 14 o 2 i
Ty
n[o_f_,ﬂ
e
2
£
£
o
2
r:__)‘
b

uft
fr
=
o
)

ol
fu
L

ofd
zft
o
Ao
&
=
2,
e
4o
e
2
& 5

vt opA) & Ad-pAtebe) R o g vbe BRIl A% 7%
A 82 243 dsire Al ATt ks ool
& ez Addn.

23 A= 2] ez 7R 7)ol FFEEI o7
WAl Aol FbE = A4 = AA 71 2 249
Fo) AstE Ae(13), A28 L3 sh] 917 A7k e
A WH-3-(14), 2ol 2j3tel AA < s g
2% A (# <&, impairement)ol] A}2EAbo] Zubxl ]S

O

L

Fo] HWol &R AV FE F3o] AA o, &
£330 £4 9 21749 715 A3t Fo) F 2o glelHd, A=
o] 3 8-& falM= HEELY AA, d¢AAH F FAlH
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£ 2 £¥E] pH(720A, Orion, USA)E &A st x, 2
EE OAE g E=A(RX 5000a, Atado, Japan)& o] &3] &
Abstaicth. Abee] A8 A gl 1% phenolphthalein <] A]
kg 1~2uh "Wojg] ¥ 001 N-NaOH & o 2 F35}s}

Al 8todet.

B E A HFALE LR S8 5
A 28)el F3te] ¢, 2, 2, 23] F, F Aol HH{
A RS e, 9 € 10014 2, 2219
23 E g Aol fd F& W Fro R Hepidr.

¥ g @ e s A54Y 50 mLE 33t
40°Coll M AFAZE F5mlZ JE4T ¥ AELY 3mlE
sep-pak Cig& E74A17] F 0.45 ym membrane filter & o] 3%}
g ¥ HPLC(model 510, Waters, USA)Z ¥4 5151 tH20).
B F AL Z columnS- carbohydrate column(4.6 X 250 mm)
& A}£-3}91 37 column oven X+ 35°C, 0] 542 80% ace-
tonitrile(isocratic), 4~ 1.0 mL/min, 7 &~]<= RI detector
(model 410, Waters, USA)E AL&-38}9lc}

2714 FeEe FAlw o2 A A she] Inductively Cou-
pled Plasma Emission Spectrophotometer(Plasmascam 710,
super 5-CP 80 TYPE I, Labtest, Australia)g& ©]43}9
Table 19| 27 w2} #4354}

et &89 ofvleit 24L& sl5E g F Pico-Tag
° 2 FEA3ZAA Table 29 A 23] HPLCE &

A5

i

Table 1. Operating conditions of ICP" for mineral analysis

1 Kw for aqueous
3.5 bars for meinhard type C

Power
Nebulizer pressure

Aerosol flow rate 0.3 L/min
Shealth gas flow 0.3 L/min
Cooling gas 12 L/min
Na 588995
P 214910
Mg 279.550
Ca 393.366
Wavelength (nm) K 766.490
Fe 238.204
Cu  224.796
Zn  213.856
Mn 766.490

Y1cp: Inductively Coupled Plasma Emission Spectrophotometer.
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Table 2. Amino acid analyzer conditions for determination
of beverage

Column 2.6X%X150
Jon-exchange resin #2619
Analysis cycle time 70 min
Buffer flow rate 0.225 mL/min
Ninhydrin flow rate 0.3 mL/min

80~130 kg/cm’
15~35 kg/cm®

Column pressure
Ninhydrin pressure

W23 % 2z vt g gYAA viAe 4F 841

protocol) BAHE 2 %7} =7} F/tEEE Felbrt 2 Al
A58 AbaA] # ) At ele] A ?'SH & At
’“-r]"*«l 85% FFoll =2tA =4 o1& A A717] A8

TR ANES S E i"éa‘}ﬁ’i‘ﬂr I % Hd A H
Bo] 8% R 4587 A& o g 258 SHES gt &
FRadge] ¢E AP 25+ 26~28°C, =& 50%
Ak

A} - FERAFAN EF AT &5
QgL vl =7 Falstr] e AR A designe
Fig. 13} Zom of#ll9] 1 cycled 23] ¥H5-35ick 2 14
28] oA, 25 z+7} 200 mL# 19 400 mLe) €8 E &
673t A F Al H

SRE AF A 2 Aol S8 5 657 AT F
o I A7E A3 A8 v, EF9] A v
2338 24 A5 =& A O &, Alb4(Senoh
108, Japan)®} B AF 5 %(YSI, USA)+= fingertipel] 2] 3] ¥
FAZ A A A 18], T FAZ 58 AAHLR F
83, &%o] ¥yt A% 25-& PE F 33 2AEsE =
g dAe 23 AN dAAAFEE S 5AA A ¢
A9 ol Bt AF, F 28 248l v}t F
AT7)1 2 o 145 B AFHAAAES A AR A2 A /‘}
E #]sle okt 2o ofsk gl ghaa 5 x)Al
o AHERg FoAal ze] gle] At EE xYslgith

HRAEAN 0 AY Y 12479 FES FAT AeedA
ARE 15 mLE s g Eelsle] 82 ée A +4 A=
2 Agstgc) £x2 G-6-PDH 88 (736-20, Hitachi,
Japan), glutamic oxaloacetic tran(LDH)t enzyme kit(Bo-
ehringer Mannheim, Germany) & ©]-4-3fo] ®h A7 3 z}
E¥471(7510, Hitachi, Japan)& &3 8}¢3 t}. Creatinine<
A 7]d E% 22 Helena Rapid Electrophoresis3 ©]-83}4]
I uric acide UV Rate® ol 2ojs] E£43t4ic} €32 &
F| 2822 enzymatic colorimetric testel] 2] 3 R2084] <F

Fof o g

Buffer change steps 5 steps _ o = WA Al
Column temperature 53°C (_Cholesterol R, Youngdong Pharm, Korea) 2.2 14 2] 7]
Optimun sample guantity : 3 nmole/50211L 3. 25 ¥4 71(747, Hitachi, Japan)2 I ¥ 58 7-3}4t}.
Nz gas pressure : 0.28 kg/cm HDL-Z#] 2 #] & (Boehringer Mannheim, Germany), LDL-
Blood collection Blood collection
Heart rate Heart rate
Lactate Lactate
Rest Exercise Exhaust Beverage Intak Rest Exercise Exhaust
S (45 min) us everage Intake s (45 min) xhaus
I $ I I Q/ |
1 day 6 weeks 1 day

Fig. 1. Experimental design of this study.
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Table 3. Physical characteristics of the subjects (n=30)

Age  Height Weight BMI Body fat SBP?  DBP® VO, max Seurm lipid (mg/dL)

(yrs) (cm) (kg) (kg/ m°) (%) (mmHg) (mmHg) (mg/kg/min) Tc® HDL-¢® LDL-CY el
22925 17759 6492 2059 1402 117.05 76.40 7351 15876  54.16 97.16 90.69
+032Y +411 £505 +216 292 +452  *411 +3.92 +2159 +972  +3092 +1929

DValues are mean*SD. ?SBP: systolic blood pressure. ¥DBP: diastolic blood pressure. TC: total cholesterol.
SHDL-C: high density lipoprotein cholesterol. YLDL-C: low density lipoprotein cholesterol. "TG: triglyceride.

Table 4. Physical characteristics, calory and proximate composition of developed beverage

Nutrition
Bri Titratabl Cal
pH ((;:)( aCildirtaya(g) (kcalif(;g ) Moisture  Carbohydrate Crude (g/100 g) Sugar (mg/100 g)
(g/100 g) (g/100 g) Protein  Ash Fat Glucose Fructose Sucrose
44 9.2 004 35.70 91.00 2.7 6.00 0.20 0.10 2.06 0.31 0.04
’ : ' +2.19" +1.09 +0.07 081 £004 =£0.02 +0.06 *£0.05 +0.01
YValues are mean® SD.
29 282 (Daichi, Japan) ¥ =% EaAFo g WAAHAH Table 5. Mineral contents of developed beverage (mg/100 g)
A 3}a 84 7](7510, Hitachi, Japan)S A}-8-31o] &4 319t} Na K Ca P Fe Cu Zn Mn
w3 ZA A A& enzymatic glycerol B] A=A e] el 2 523 607 708 78 096 007 017

£0.11Y £092 £0.05 *1.00 *061 ND” +0.02 *007

YValues are mean®SD.
ND: not detected.

3 TG kit(Boehringer Mannheim, Germany )¢} 245 41 7]
(7510, Hitachi, Japan)& ©]&38to] EA13}4it),

EAx
SAIXE] Table 6. Amino acid contents of developed beverage
B Ay v E Ay £4-2 SPSS/PC(version 10.0)E (mg/100 g)
o] g-3tgict 2 B 5ol di&l Y ZEHAE &3] Amino Content
dow 28 A3 Ao ule} QA LEA Z LEA Asparti_c aci_d 0.67£0.12"
F9} 3%7]9) FEE ¥laLsh] §84E p<0.05 FEA Acidic g o e
ub—tota g
d t-test® A& FE3 . : -
paired t-test2 FA44E A2 Histidine 0.780.20
. Lysine 0.73%0.09
Zap o & Basic Arginine 0.87+0.21
Sub-total 2.38%£0.16
ACY ALK AlR|A EXA Threonine 0.60x0.04
N o Serine 0.53%+0.10
2 AR Fefd ofr Al 30789 AAH SAL Proline 058%0.08
Table 33 2t} Glycine 0.381+0.04
= 5 = Alani 0.45+0.11
WAAES 2T FAY £5¢ FAAoE Paju Velne. 0595010
A oF T AgEolw AA AA  dialate] Aste] glu Leucine 0.66+0.21
)l o] . N = Nutral Isoleucine 065%0.07
A7), ARE Aol o)ite] ¢l AT A 25 . PO
B ol &% )i e = - Phenylalanine 0.831+0.16
o) sk AA ujg ¥ YA AFEE 2F YAl Tyrosine 0.91+0.27
%3] 917 protocol& S 57] g dhakare) Qe A Tryptophan 1.02:£0.09
S Cysteine 0.60+0.11
Astletn e Methionine 0.75+0.08
7gtrs ?JX.J% 32 2z0 EA Sub-total 9.68+0.13
,‘%‘E‘o = E?Ja,]- Oﬂoc}: 5‘—‘,%—% Table 4’ 5, 6:‘1}' 7&.‘:]_ iOtai amino-alcid (TAA)d TEA 173.2417f(§),112]
otal essential amino aci 21 0.
—""°%t"~°"-“&—b.°° .
S 5.9 pHE 44, 35+ 92% 4 =& 0.04%°] Atk TEAA/TAA 051

100g % 3 FAL 270 g 2H WAL 600 g, 2357 =
Auko] Ztzk 020 g, 010 g8 FAHA At w2
ke ¥ 29} 206 mg, #% 0.31 mg ¥ AE 0.04 mgo] sl Z+7+ 0.17 mg, 0.07 mg Tt et

t} 271 ol A= 100 g & ¢lo] 7.88 mg, o] 7.08 mg, o}m] At & tryptophan &&Fe] 714 ¥4 17(1.02 mg/100
ZEol 607 mg, FEEC] 523 mg FHH UL HEE @), tyrosine, alanine, phenylalanine, histidine, methionine,
100 g % 096 mg £33l YA 47t ofdx 100 g =7 glutamate ¥ lysine %°] 100 g ¥ 0.70 mg °|4 &5

1
"WValues are mean=SD.
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Table 7. The changing patterns of heart rate according to

beverage intake (beats/min)

Time Intake Before After

Rest 525+ 39" 60.2%43

5 1359+19.1 1279=x45

10 1644152 160.0+9.8

Exercise 15 1724+ 89 168.4+79

time 20 176.4+10.1 170.1+4.1

(min) 25 179.0+10.0 172.8£3.8

30 181.9% 8.0 177.0x34

35 1869+ 6.9 179.1£25

40 1909+ 7.0 184.4+4.1

Recovery 0 180.1= 45 169.2*= 3.7:

time 5 1209+ 3.8 106.714.6*

(min) 15 100.0x 53 81.9i6‘2*

30 924+ 32 729193

"'Values are mean®SD.
"Significantly different between before and after beverage
intake (p<0.05).

Table 8. The changing patterns of blood lactate concen-

trations according to beverage intake (mmol/L)
. Intake Before After
Time
Rest 1.25+0.28" 1.06£0.30
5 2.95+0.76 1.59+0.31"
10 3.66+1.00 3.02+056
Exerci 15 415+1.11 3.24+0.48"
”gﬁfe 20 460+ 141 3.32+0.41
(min) 25 5.02+1.91 4.00+0.37
30 5.16+2.10 305+1.12
35 5421202 3.88%1.06
~ 40 5.69+2.02 376+1.42
R 0 581+1.73 3.76+1.23"
e;fn‘;z"y 5 453+1.01 2.99+0.95"
(min) 15 4.00+1.02 1.97+0.46"
30 3.76+1.42 165+0.19°

UValues are mean SD.
*Significantly different between before and after beverage
intake (p<0.05).

N2 g4 s 2 AL AL I 843

23 goRlA E35hE SRE Agstel o
T(12)9% & At o] AF4E & d
SR FEF AT UL A=A
& WE AT E 30871 Ao

© ATl Y

& 5 STHO. ALT L DEUEE AL 49
98¢ SR Faol 275 e 29) o) e Fer
B} 8 EAQ] AFNA A 12 Al s
o 2]gk Aald] kS Al e] 2
P s e @ el H oAk
2] 85%¢°ll B2 == FUY TFUER 25 T
e F FREFT AR T AL A A= o

A = C’LZ‘lé“r +2E ‘3%3}71 Zdi"% e éﬂlri 7}1%5‘
}

>
fr
N
i)
&
ﬂl

o
i
i
i
_L:.L

it
4

30

>

l JE—/

S ARE

i

E

i
Rul
o &
fr
ofy
fo 4

tﬂ4ﬁﬂ°7M1“%%%%ﬂﬂﬂ#i%J?%ﬂﬂ

ER 5 WE F H2IYe) A AL 5 F
AA7) 59 8% e bl A xel AgE e o
$F Foel A A4 -FHD AALES AA 2 25

e A7) 5o e FAE Adody B uEe 9l
(30). whebA FRAH A, 3871 AR 653 &
EE A I F 3879 At} folH o s
AL 6577k Q1A% S5 AH/ HEIES 95 A
7% 843 295 JHA £ Aoz deEd

A7 = protocoldl} el AR BN RAE LT Table
87 2ot SR E A A 6571 55 AT 79
£ g 4083}

1% B $EE 4ASL ¢ o FAE
o2 vttt 2 A AWdFE(6,11,13,
16) A vehd Ak Z29kw Kime] d+(12)9} e 22 7
3o k.

wenqauﬂmﬂ44%a% a3
Moz AAN NG =YL FA e

FAEA717] 918 2.8 A" G2 sid
1o 2 QA7elA AdE 250 434 o8 %
) 7)ol A & HAFEE bl AL FEY Q

ot e

)
R
& ool sk gy o

_4

A



844 LEE R

Soun - 93

Table 9. Serum metabolic variables according to beverage intake

Time Before After

Item Rest Exhaust Rest Exhaust
Glucose (mg/dL) 89.29+ 7.11Y 11557%+10.09 88.16%£15.92 102.39+14.92"
GOT (IU/L) 16.25+ 3.06 1875+ 3.30 15.89+ 3.32 1654+ 2.99°
GPT (IU/L) 10.18% 3.15 1152+ 3.06 9.09%= 3.29 1046+ 3.70
LDH (1U/L) 336.04+£50.42 371.35%£39.11 302.40 £54.00 307.52+45.01"
Creatinine (mg/dL) 091% 0.76 098+ 0.80 0.80+ 0.06" 0.79%+ 0.06"
Uric acid (mg/dL) 405t 1.12 435+ 0.95 4.14%+ 1.17 425+ 0.87

YValues are mean*SD.

*Significantly different between before and after beverage intake in the same state (p<0.05).

$2 AA7 $5A AL 28 H 282 Aol $RAA 7o) ABgle] HAA Y} $EAFol TEG

Ad Aoz 44T 5 QA F, LEFAA ARG Ay
A AR gI5te] LT E AT F D o) 89 BUFE v}
Hoz BN JAlsRA Bgda AALHE A
9 F Ao Azee o)) Aiks e SRS A¥ F
Fdabolit 24 5 Y EA $EA} ALT Aol
g Aoz slg=T,

Table 99 & A FA2Z25EL 7153 & 5 sle 84 E
o Fx & Azslgdch
S EA A A QA Aol = LDH# creatinine €57} -84

A A Fof gt §99A2 2o} S Rt = 2852 A
314} ¢ Are)oll A LDHY 336.04 TU/Lg 2} 6531 414
% 235 FAASR AHE I+ 30240 TU/LE ZA
ZaEe] dgdel =3 2243 A 091 mg/dlelQw cre-
atinine FEE $2E& 6573 AHT o= 0.80 mg/dLE
otz glglrt. &4, &5 £ ¥R = 2=, GOT,
LDH ¥ creatinine X7} S84 3 A9 65731 €85 44
T Fofl §-o]A Aol & Yehlitl. T Fx 2o 4911557
mg/dLel % 71} 102.39 mg/dLZE, 18.75 IU/LH ¥ GOT

T 1654 IU/L=Z, 371.35 IU/L ¥ LDH X+ 30752
[U/LE, 098 mg/dLel 91 ¥ creatinines- 0.79 mg/dLE =5
ozl AFE vebith

AT e A AgE FA HL 6570 FRE
A d3e] S8 A A s A F 2 &%
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Atz Rwgkul e Ao Hol SR FANE F A
ZFA A A7E FAsle] 2] FEE A3 =

FEE vas)] 2y kA R S FA Fod {2 8A EA
vebged ol %5 558 s8] ol 2772 ¥F 2
g Fx7) Zrhdoe Ada8dT429,34,35)5 dA)sl=
Aol & Ao A A A A 52 F-2 GOT F=7}
SEAH Foll FYAHLE dolal AL SR F 2T
vk, F-713 Fo] olviA] AF, A, A2 ES H%
AR djabagol A - A A 02 AFg-stod vephd A 3te}
2 A a"oh =3 1% Axe] H{AEH 6,7-dime-
thoxy-coumarin®) B-glucouronidase®) &A1& o} A A17) 22
glucournoic acid® £ A17]A] ool 7HAe) s E5H LS =
7EAF17) d el vehd A Aoz AHEITH(36).
gt Al 9} 2-%5F9] LDH, creatinine 557} S8 & 43
g Fol frofstA FFAg e 24 Y FdAte] &% £ 4k

sl

0

FAUA 2 151 AAAAE 98 23)5E W) 9
Fom 254494 AW oA AL fele] L7HE
ALTF 2 o180 BAHE uloz FAAY L A5

AA AR AAELSE 7P F7) g og A7E
= o] = Brighenti 9 9-F(37)¢} Potteiger 52} 9-7(38)
Ao} e ofAtolgict

Table 109 = S 843 A A 2 25 59 AAdF=
9} 6577 1AE S EEAAT F AN L 5 Fo €4
AAdFEE Astsich E5A2 A kA FeAAA-
Foll M2 ¥R & g aHE, HDL-F9H2HE, LDL-
ZH2d2 9 SAAAEY] nl 2 §-olA xfo]E v
ol R4 F 557 2F f9H02 Jolgeh 9,
$F 79| A2 FEE SRAA ol gjet 3 TelaclE
LDL-22 2618 @ FAA o) §94 Ao| % nych &

7k faleldg 7hsAel drka ARE. SEAA A F 39 F F¥29E 527118352 me/dl
Table 10. Serum lipid profile according to beverage intake (mg/dL)
Time Before After
Lipid Rest Exhaust Rest Exhaust
Total cholesterol 165.72+23.79” 183.52%26.74 153.11 £21.57" 165.40£20.69"
HDL -cholesterol 53.00x10.01 59.59% 9.27 66.88+ 927" 6737 7.06
LDL-cholesterol 96.521+33.00 101.40%23.86 84.10+25.20" 859612563
Triglyceride 89.69+20.92 97.65%20.86 75.62%20.11° 80.88+£19.86

D
Values are mean*SD.

*Significantly different between before and after beverage intake in the same state (p<0.05).
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