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Development of Herbal Drink to Improve Aerobic Capacity in Elite

Endurance Runners

Jeong Pil Lee, Hee Jung Jung, Yeong Jin Choe™, Kyoo Seok Ahn’, Jae Keun Oh

Lab of Sports Medicine, Korea National Sport University, 1. Dabok Korean Medical Clinic,
2! College of Oriental Medicine, KyungHee University

The purpose of this study was to identify the effects of oriental herbal drink to improve aerobic capacity in elite
endurance runners. 14 male elite college runners were participated and divided into two group; i) oriental herbal drink

group (OG),

ii) placebo group (PG). All subjects were completed treadmill exercise protocol using GXT at before (B)

and after (A} experimental treatment of one week. The VO2max, anaerobic threshold (AT) were measured by gas
analysis and heart rate (HR) were measure by polar system at pre, max, post, post 30 min and post 60 min. Blood
samples were collected to analyze blood components. The VO2max were significantly increased in OGA compared to
OGB whereas the VO2max and AT in OGA were significantly higher than PGA. The blood lactate concentration were
shown higher decrease rate in OGA compared to both OGB and PGA during recovery whereas LDH and Na were
significantly increased in OGA compared to both OGB and PGA. The blood concentrations of Cl and K were
significantly increased in OGA compared to PGA. There were no significant differences were founded in WBC, RBC,
Het, Hb and other components associated with energy sources(glucose, TG, TC, HDL, LDL, creatinine, CPK). These
results suggested that this oriental herbal drink can be administrated to improve aerobic capacity in long distance

runners.
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Table 2. Contents of analysis and analyzing method

2= w8 Sty
Blood
cell RBC, WBC, Het, Hb
count =0l o/
sohd Na, K, Cl. Ca

creatinine
e Glucose e Pl
e CPK, TC, TG,

HDL, LDL. LDH KOBAS KIT
Lactate YS| lactate analyzer
1) A A4 AR ZHVOmax) S HH
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Fig. 1. Effect of decoction on VO2max. *
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Fig. 2. Effect of decoction on VO2max per weight(kg) of each
subject. ** p<01 vs post, ++ p(01 vs oriental herbal drink
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Fig. 3. Effect of decoction on anaerobic threshold + p(05 vs oriental
herbal drink
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Fig. 4. Effect of decoction on heart rate. * p <05

Table 3. Effect of decoction on heart rate (bpm; beat/min)

S2 Al rest max post post30 poste0

pre 53574653 186712482 16886+1409 7514376 60.7/1£2.21

post 5086747 19057+940 16486771 6971752 59.00+6.66

| pre 5257650 187.864593 164861120 6943+500 59.43+5.38
post  60.86+7.65 18714636 16800+11.60 73.00+580 64.86+2.54

All values are M+SD
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Fig. 5. Effect of decoction on lactate in blood. ** p¢ 01

28 A7) 2AEY SRS HuY B postol Al A}
A 13.69£1.62 mg/dLol|A] 1214+ 0.97 mg/dLE p<.05 =&ollA]
11.31%, post 300]A1= APH 4.99+1.00 ALE 3.46+0.74 mg/dLE
p<.01 =FollA] 12.61%9] FTH ZArt BEECH

Table 4. Effect of decoction on lactate level in blood (mg/dL)

8 A7 rest post post30 poste0

sty Pre 1702046 13694162 4.99+1.00™ 1.7320.38
== post 1542033 12142097 346+0.74 1684029
ojo pre 144£0.26 1329+1.55 425101 1.83+0.31

~ post 1.56+0.29 1329094+ 4.24+066 1.96+0.45
Al values are M+SD. * p(.05, ™ p(01 vs post + p<.05 vs oriental herbal drink
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Fig. 6. Effect of decoction on LDH in blood, ** p{ 01

58 A7IE BAZ3 Table 5.9 2ol SHISE Hde F
2 restoflA]E APH 173.00:21.23 U/LoflA] A}E 247.14+60.48
U/L Hr} p<.059] fo4=FollA] 2.88% £715191 20, postoll 4]
S APHOL 21257+ 3250 U/LE A} 300.29+5028 U/L Hrh
p<01 oA 939%9 Foist F717F BREUCH

AR F 2F FSolMe restol ol SHIEE A0l
247.14+60.48 U/LE 9]OFITIO] 170.00£30.88 U/L HIL} 3.25%,
postoll 9101 300.29+50.28 U/LE LIekEItto] 186.71+ 65.00 U/L

of High p<01 FEollA] 3.97% E7iet kg HArt

FQE

Table 5. Effect of decoction on LDH level in blood (U/L)

=2 A7) rest post post30 posiB0
pre  17300£2123° 212573250 1852922520 173.1422162
post 247146048 3002945028  22814+5326 179.14460.82
pre  179.43+4592 203.71£40.47 19957+34.88 144.43+4782
post  170.00£3088"  186.71£65007"  180.14%55.12 147.14%37.31

Al values are M£SD, * pd05, ™ pl01 vs post + p05 ++ p{Ot vs oriental herbal
drink

rot
0%

3

0
1e

3. FHES W

1) Na9 H3}
179710] 28 43 & Naol W3S 243 243} Fig 7.3}
20| S5 BFol wet VY ¥ p<019] A AT Ho]
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Fig. 7. Effect of decoction on Sodium level in blood. * p¢.05 = p( 01

Fiad 58 2ol rixls S8

25 A7 BAZ7} Table 63} 20) SRISE Aol 32
post30oll A AlE 142.83:£075 mmol/LE AMH 14043+1.62
mmol/L BT} p<.01 oAl 1.71% E71513 2, post600iA]
T AME 14350+1.64 mmol/LE AF 140.43+1.27 mmol/LEC}H
p<01 FollA] 219%9] Foet S77 LA At

SOFEIEHS) B R0l A1E post30ol]l AT AFE 141.71£1.70
mmol/LE A 140.00£0.58 mmol/Loll B]6} p<.05 SEoiAl
121% E715IRArt

Table 6. Effect of decoction on Sodium level (mmol/L)

=2 AJI rest post post30 poste0
" pre 13986107 144712160 14043162 14043127
== post 141.17£183 144.83+2.04 142831075  14350+1.64
ojo pre 139.86+1.35 144144168 14000058 14043079
post 14014107 143 7121.11 AMTI170 140142481

All values are M£SD * p<.05, = p(01 vs post

2) A Hg}
Cle] Hsls B4g 43 Fig. 834 7ol Alg &k 71 £40]
Al p<059] FEIA] 7T Ao 7H LHEERACH

106 mmol/L. —o— P

—O—&p

* [—¢—$\-.D
108 —— 2|2} post
104
103

102

7

R : -
rest post post30 posté0

Fig. 8. Effect of decoction on chloride level, * p(05

&5 Al7IE 2421 Table 73} Z0] Y0k T post60
ol AEE A 104.00+1.29 mmol/LZ A}E 102.00£1.41 mmol/L
VL p<05 &4 1.92% 2O5HH 25k

Table 7. Effect of decoction on chloride level (mmol/L)
22 A rest post post30 poste0

s P 104142157 104432207 104.14+204 10457 + 162
T post  10243£199  10543+251  10320:180 10400 + 153
ofot pre  10320+1.98  10857+223  103.29x049 10400 + 129

post ~ 101.86+1.95 10271150  10229+206 10200 + 1.41

All values are MxSD, * p<.05 vs post

3) K9 w3t

ﬁ?l SEOH

HE d-= K9 H3lE 248 27 Fig. 9
ZF B40)A p<059] &0l 898 Xlol 7}
SR ST —P 12 &8 A7iY 2418 2498 A3 Table 834
7z V.5

o] TE ZHA7Iol WU B ohlg) A1717) AANE
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olFY - Z3F - AT - A - M2
6+  rmmold —o— 3% pre Table 10. Effect of decoction on blood cell components
—0— 8t post = 28 AlJI rest post post30 postsl
o * [:j::fore s PrE AB005  50#026 451027 446%025
% post a8c T post  430:035 473035 398063  425+031
10°/mm® oo P 440+043  454+041  421+048  435:044
5 T post 4254043 AG5:043 408037 416033
s PrE TO7E103 12204087 599055  643+136
i WBC T2 post 618083 10.17+229 665:073  750+208
10°/mm gor  PI® 641+179  1044+085 530£140 550+138
T post  54p£130  088#2.15 538102 558+135
4 s P 41005173 4099+276  4071%229  dD14+1.35
Het  — O post  3867+344 4017500 3750418 3817397
5 e e R - (%) ojor P 40374194 44712021 3755+253 3923180
rest post pOS130 posten 7T post 37.864.14 47004258 36.31:315  37.00%346
. , ) . oo Pre 13793065 1546£070 1390+067 1361£065
Fig. 9. Effect of decoction on potassium level. * p(05 o St cosl 13444090 14934035 13614080 13495095
. _ o/dl o, pre 1377119 1427+155 1349125 1384+119
Table 8. Effect of decoction on potassium level (mmol/L) Fe post 1301136 1436149 1299+098 1264%1.16
28 A7 rest post post30 poste0 Al values are M+SD
s PO 4394049 541075 4012025 401£020 5 L s wolo] s
T post  431%027 553+0.29 112007 41120.11 IARIIAL 2 Hele) A8}
e 4115020 4914050 4164040  407:042 Aes % 25 F dA5719 & 94 S50 wWE oAl
TR sl 421010 5008058 4016025 399% 048 THAR 2 B1019] H5tE FE s oAl = Table 1134 2o} 1
SR A} Ayt 2 A7) #at ohuigl EEAI7 1ol %OW‘:
4) Cad} B3} Z5 FOE Rjolg whiEE 4 et
HFeqd W g H-& Cadl HIE 243 Z1} Fig.
91 7o) AE SEo 2= w A&7l O = 9013} % Tabie 11. Effect of decoction on energy metabolism
l?; i;_;j ;:;]} SF % Wl Qof 2F KA 1 s 22 Al rest post post30 posicd
= =UE T BT sy PrE 1837122167 1854382036 173432756 17200+3033
w3l SFHAE RolE 248 2ol QojAE Table 99} TC T post 205.17£2044 22050£0764 196575354 192.11%5383
y SOlEL R0 T LEASEE A 01od (mg/dL) pre 19829+118.00 20643£100.09 192.00+12132 19843+120.11
2ol ol Fee Mol wHE + AU IS s 1770655549 2055745006 121453680 184145015
e P 1141422139 1072042017 123002211 10657£3099
o mardL o pre (DL = ° post 11743+1643 138001508 11843+1641 11786£20.75
[ ~O— 4 post (mg/dL) oo D 1052041712 1340042486 11886+1862 1155742185
Teaabe T post 11157+2777 13357+1436 116711379 10957+11.98
105 o e 5943:1061 67714046  6357+916  6100+1041
HOL = post B5871£#709 6257914  57.14:886  56.29+907
i (mg/dL) ojor Ple STA3TH  BA3EI006 5071626 6643+785
7T post  5343t755  60.14%834  5557£1042  55.86£1043
s PIE 1095721179 11786+2073 109.14+1385 9786960
95 TG T post 195.14£2044 140572764 13186%1856 12743%23.11
{mg/dL) ooy PIe 108572479 106143758 950043255  91.71£2850
ol 77 post 11057£3027 1141443434 103573152 115574765
ost post postz0 sostE0 sy Pre 997121680 122712061 11457£2902  95.00+1402
. ) . lucose — = post B7.86+1489 108571535 114.14%2331 7420£1707
Fig. 10. Effect of decoction on Calcium level (?“ng/dL) ojor P 06431491 11443#1475 8671+1833 82714850
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