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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. We carried out to develop a traditional functional beverage by using hot-water extraction of 4 medicinal
plants (Polygonatun sibiricum, Ophiopogonis radix, Lycii fructus, Schizandriae frutcus) and we examined the effects
of drink on physiological response during exercise and recovery phase. The subjects were male baseball players, and
exercise protocol was performed with 45 minutes treadmill running and 85% VO, max intensity. Brix, pH and titratable
acidity of developed drink were 9.5%, 3.3 and 0.22%. The approximate nutritional composition of beverage was
carbohydrate, 5.98%, total dietary fiber, 0.42%, crude protein, 0.70%, crude fat, 0.20% and crude ash, 0.20%. Developed.
traditional functional beverage contained K (4.00 mg%), Na (3.68 mg%), Ca (2.54 mg%), Mg (1.60 mg%) and Fe
(0.29 mg%) . Developed beverage drinking group showed a lowest heart rate during exercise and recovery phase than
the other two group (water group and ion beverage group). In the change of blood lactate concentration, developed
beverage intake group showed a significant lowest values during exercise and recovery phase. And blood hematocrit
values and osmolarity were lowest in the developed beverage intake group. In these results, exercise performance
capacity was expected to improve most highly with the developed drink from composition with medicinal plants. Also
developed beverage was effective in recovery of exercise-induced fatigue. Thus developed drink with medicinal plants
can be used as a functional material improving decrease fatigue effects in beverage industry. (Korean J Nutrition 37(5) :
364 ~372, 2004)
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Table 1. Extraction method and characteristics of extract solution

Extract solution
A B (o D E F

Polygonatun sibiricum 50 50 580 50 &0 50

Ophiopogonis radix 40 40 40 40 40 40
Lycii fructus 20 20 20 20 25 2%
Schizanariae fructus 26 25 15 15 10 10
Extraction rate x10 x5 x10 x5 x10 x5
Brix 65 111 67 123 57 120
pH 38 36 37 36 38 38
Preference” 45 48 39 43 33 42

1): The number of marks
1-very poor/ 2-pooi/ 3-usual/ 4-good/ 5-very good
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Table 2. Physical characteristics of the subjects

Group” | i i

Characteristic

Age (yrs) 211 +04” 209+05 19804
Height {cm) 1760 + 40 1741 + 40 1750+ 50
Weight (kg) 63.9+41 652+39 661+ 32
BMI (kg/m’) 206+23 215+20 21.6+20
Body fat (%) 131+£30 129+27 129+ 30
SBP (mgHg) 1192 +41 117849 1198 + 6.4
DBP (mgHg) 77241 781 +t44 77.0+39
VO, max (ml/kg/min) 725+ 40 73140 725+ 41

1) l-water group, lHon beverage group, lil-developed beverage
group

2) Values are mean =+ S.D.

SBP: Systolic blood pressure

DBP: Diastolic blood pressure

o dF A BES %756}"%} (YSL 2300L, U.S.A.).
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Table 3. Nutritional composition of developed drink with medi-
cinal plants

Nutrient Content Nutrient Content

Moisture (%) 92.50 + 3.51" Na 3.68 +1.24
Carbohydrate (%) 598 £ 0.10 P 218 +095
Protein 0.70 + 0.09 Mg 1.60 £ 0.1
Crude o 0.20 + 0.01 Ca 254 +015

(%) Mineral
Ash 0.20 + 0.02 400 + 1.22

(mg%)
Glucose 1.72 £ 0.04 Fe 029 +£0.04

Sugar

(mg%) Fructose 0.29 + 0.06 Cu 002001
Sucrose 0.09 + 0.01 /n 005 +*002
Mn 0.07 = 0.0

1) Values are mean + S.D.

o
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Table 4. The changing patterns of heart rate of the subjects in the 3 groups (beats/min)

_ Group” | I I F-value

Rost Before 515+ 497 542+ 52 603+ 34 2.7
After 582+ 15 619+ 10 605+ 5.1 11

5 135.7 £ 19.1 1352 = 10.1 1276+ 42 0.2

10 165.9 % 15.2 165.7 + 65 1604+ 9.9 1.1
15 1709 + 8.9° 1708 + 7.5° 160.0 = 10.1° 10.9*

Exercise Hime 20 171.2 £ 10.1 1730+ 49 1682+ 87 1.3
(min) 25 176.9 + 15.4 177.2 £ 104 1720 £ 4. 2.7

30 1795+ 9.0 1792+ 79 1728+ 3.8 2.3

35 1854+ 69 1842 = 35 1770+ 35 1.2

40 1869+ 7.0 1871+ 52 1790+ 25 1.1

1784 = 54 1772+ 48 1682+ 3.7 2.3
3 1209 + 9.2° 119.4 = 10.3° 103.8 = 2.7° 8.2*

Recovery time 1162 £ 5.1 1094+ 7.5 100.7 = 4.6 1.5
(min) 15 1000+ 42° 924+ 56 819+ 62° 9.9*

30 957+ 35 88.1 + 10.1 792+ 93 20

60 782+ 79 754+ 4.2 699+ 43 10

1) l-water group, llHion beverage group, Illdeveloped beverage group

2) Values are mean + SD.
*: Significant difference among 3 groups (p <0.05)
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Table 5. The changing patterns of blood lactate concentrations in the 3 groups (mmol/l)

fime Group” | I i F-value
Rest Before 1.12 + 0,307 0.99 + 0.4} 1.06 £ 093 0.8
After 1.52 £ 0.19 1.82 = 0.45 1.49 + 0.24 1.09
5 291 +0.87° 212 £ 0.52° 1.59 + 0.32° 7.92*
10 3.656 + 101 3.52 £ 0.86 3.09 = 0.56 2.70
15 405 +1.11° 403 +0.11° 3.21 + 0.48° 9.20*
Exercise time 20 452 +1.M° 427 £ 0.51° 3.31 £ 041° 4.28*
(min) 25 5.00 + 2.10 491 £1.15 400 * 0.47 0.57
30 516 £ 213 5.00 = 0.97 394 £ 1.12 032
35 531 = 291 517 £1.23 3.69 = 1.06 204
40 6.67 = 2.87° 5.42 + 0.60° 3.72 £151° 521*
581 =237 557 £ 1.33 3.77 £1.23 0.59
3 509 +2.10 501 £ 0.69 317 £1.28 0.10
Recovery time 452 +1.11° 429 £ 1.11° 298 + 097° 6.24*
(min) 15 400 +1.02° 392 +081° 197 +0.76° 5.32*
30 3.77 £242° 3.45 £ 0.92° 1.65 = 0.29° 5.81*
60 2.00 £ 1.92° 2.10 = 0.38° 1.05 + 0.34° 6.79*
1) l-water group. ll-ion beverage group, lil-developed beverage group
2) Values are mean * S.D.
. Significant difference among 3 groups (p<0.05)
Table 6. Changes of hematocrit value in the 3 groups (%)
fime Group” | I i F
Rest 445 £ 217 442 £19 435+ 20 1.8
, 15 455+ 20 470+ 24 448 + 22 1.0
Exercise time (min)
30 458 = 2.3 463 £ 3.9 446 + 1.8 1.5
0 463 = 3.0 450+ 3.4 44,0 + 3.3 1.7
Recovery time (min) 30 450 £ 2.5° 450 +22° 432 +3.1° 5.0*
60 418 +2.1° 440 + 3.3° 422+ 22° 6.1*

1) l-water group, ll-ion beverage group, lll-developed beverage group

2) Values are mean * S.D.
*: Significant difference among 3 groups (p <0.05)

HE, 25 UL $8E K F 5%, 15%, 308 2
6082 ¥F FAEEE vusEd Eoht ARsE
1

BAR FAN FHOR WA
23 A% A SRT AT
T 00 A, 25 3 9 27l 83 RAEE
Fel3 Aol vehtA gt

2 apasels g, £F 3 % I8 23 24
FEe) Wk AELRE ol gdle] MY AFEY
oA LR st 2 AnEA BEE Add SR,
onl} 28 W B A7Y $E 5o] £5# Bolt s
A $ENT $% F ST Z7WF Hon 53l
£ REe) 4t e HelE ¢ 5 Ak

¥ B PR L5 FRT o oA FFE 99
G asks B LT Aol et A

of B4k 4 Wgol Yohbd 252 s} @k
web A GAe) SR WS 2D RS B8
08 A 95 =€ Az 1T SE =y
2 A7) Sl BQF el AFEn B a7
A ehd Ao, g AT 25 F 9
HE7lo] AAOT e FF FASES ekl 2L B
SEAFE &5 A AEHEAE 28 SR 5] g0
P Aoz Azt & 558 Al 2 oux] A4
Aol QTEE ALTF Y 049 BHHT HEO
AN L lAlsRN BEH AAEINE AAY F
2o Azkeck? 019} e a2 doA A
FoAR = oo} A S R 9
Ao 71cnsaur.

T} 220

\,u_u_

—_—

& clr Buome
Y

L

L2090
T S
of 9%

A

_..



370 / Aok EfERY 7154 H7}

5. g7 SIOIE3NVER, MEQ X NojA Fo Ko}

dZ EARE, 4547 AeA $5F Table 6, 7,
8ol AEsi3ictk

A A, 25 3 579 SvEIHEA Tt &
gof Wl F94 zolE BAduwls £5AHX F 308, 60
olRE WEA B9 AIBSEE AFS FRo & A7
oA e $RE AHT FolM 1 A FHem

R &I 60FAM = AR HFHTY svtEaH
EXZL 23 AgE SEE AT FEY f9Fez &
Al YEeRc

Table 7oA BEwle} o] S8 A W& A A5
A2 3)H87) 6080 4 TIH) Fo)F zJolE yErh F,
B3 e 25 A% F FRO ARHT QlE ol

Table 7. Changes of osmolarity of the subjects (mOsm/I)
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WA T 298 7] BE

Time Group” | I i F
Rest 287.5 + 4.0 2845 + 40 2850 £ 28 19
15 201.0 + 3.1 2949 + 43 288.0 + 3.1 29
Exercise time (min) 0 203.0 + 23 2028 + 2.1 2029 + 21 19
0 2029 + 3.7 296.5 = 4.1 293.4 1.7 2.5
Recovery time (min) 30 2862 + 49 2875+ 3.1 2854 + 3.2 0.6
&0 288.1 + 2.0° 290.3 + 2.4° 285.2 + 0.5° 19.0*
1) l-water group, ll-ion beverage group, li-developed beverage group
2) Values are mean * SD.
*: Significant difference among 3 groups (p <0.05)
Table 8. The changing pattermns of serum Na, P and Ct levels in the 3 groups (mEg/l
Time Crove” . ' I I F
Na 138.17 + 3.09” 140.12 £ 0.76 140.21 £ 1.03 1.41
Rest P 4.11 = 0.30 4.47 + 0.32 4.37 = 0.39 2.35
Cl 101.09 £ 576 102.49 = 1.59 103.62 = 1.73 2.92
Na 14017 + 2.16° 143.52 £ 1.27° 141.21 = 0.99° 4.94*
15 P 548 = 1.96 491 £ 0.30 476 £ 0.15 1.60
Exercise fime cl 104,27 + 1.42 105.50 + 1.60 106.19 + 1.52 1.69
(min) Na 141,92 £ 2.14° 143.29 + 1.96° 141.89 = 1.32° 2.09*
30 P 473 £ 0.28° 6.19 + 1.52° 457 = 1.06° 501"
Cl 10491 + 2.26 106,57 = 1.11 106.92 = 1.29 0.42
Na 143.02 = 1.67 143.28 + 0.98 141.60 = 2.10 0.86
0 P 4,69 + 0.63° 592 + 1.31° 454 + 0,60 5.79*
Cl 103.11 = 3.10 104.92 = 2.01 104.42 £ 1.69 0.54
) Na 141.00 + 1.48 140.76 = 0.74 139.81 £ 0.39 1.50
Reco(‘r’ﬁ%"me 30 P 453 + 092 472 +0.32 4.24 + 0.42 132
Cl 103.00 + 1.55 103.25 £ 1.16 103.40 = 1.69 0.09
Na 141.07 £ 1.29 141.52 = 1.06 140.62 = 0.79 0.88
60 P 4,75 £ 0.47 4.35 + 0.52 4.36 +0.32 2.24
Cli 103.02 = 2.09 104.01 = 0.27 103.6) = 1.28 017

1) l-water group, li-ion beverage group, Hil-developed beverage group

2) Values are mean * SD.
+: Significant difference among 3 groups (p <0.05)
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