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We developed a dietary supplement using natural herbs and nutrients for the growth and exercise performance
improvement. It called JR-22 supplement containing distilled extracts of natural herbs to remove bitterness and the
addition of Vitamin B1, B6, Ca and xylitol. We investigated on the effect of JR-22 supplementation on the maximal
exercise performance, IGF-1 (insulin like growth factor-1) concentration and antioxidant activity in SD rat model. In
result, JR-22 supplement group was better than control group about 10% in exercise performance test and increased
about 63% of IGF-1 concentration in blood. In addition, the oxidative damage induced by exercise was reduced by JR-
22 supplementation. Therefore, we suggested that JR-22 supplementation enhanced effectively exercise performance
and IGF-1 concentration and reduced to oxidative stress in muscles. Also, we analysed biochemical factors in blood for
the safety of JR-22 supplement. We known that there is no change of blood lactic acid, ammonia, inorganic phospho-
rous ion and creatine kinase activity. (Korean J Community Nutrition 8(3) : 349 ~355, 2003)

KEY WORDS : growth - IGF-1 - antioxidant activity - exercise performance

N B

ol gt 2Al01A 6AZEAE E3le, o] Al7lell frof
£ AoMde ) slel §49) HY SEE TR 34
M, 1 4 40l U FUF X2 Bdstel B
Ao] A717] 411, A L4737 Fol gt JPRF, AELH
el gt viel, HEFE 2 5 BAE oP" 5 U
tH(Yi & Chyun 1989; Hong S 2001). &3], 714129
SVEso) 7|8} o9 A8 WEgo] FoIAWA frot
g $HoE & YA E37) AA %= e sk, |y
7R AFD} o) Be S Astn gk olelw
Aedd 120034 5€ 23Y
fCorresponding author: Seung-Won Yoon, BioLab, Research Cen-
ter, #1451-1 Gwanyang-dong, Anyang 431-807, Korea
Tel: (031) 426-1264, Fax: (031) 426-1268
E-mail’ yoon(0920@netian.com

>,
iy
(o

2 G RS nHEsH] g HAEF
2 A" Aol w2 A4FER °lF R 4
il s TllEe] #5H7] 41, ofFE
Aed 9 713wt A d9HA dd B
2 ZAEe A Aska ATh(Kim 1999).
Kim & Choi (2001)& AF2|7F Akj13}, EAls}e)
e J|AEE S Ees dFuse TER oFs7]9 AA
5 BE3 ANAHQ) AEUX F712 Q8 2E A 7)
59 Aske 23t 3low, olz Qlsl] okE7]9) A
% 9 AFo) SEZ FAHI Qo AFsgin) o)
F FARER A3 obwe] B TS AFzaTt
dojd = glom, AFH AFROZ <3 AYY deE
FEAD FE gloh

Chowen 5(2002) 2] Hiro] oJstd, FEAMA AHY
FHE HED ATATNM, 2718 AFEE 29} ANV
3hgh A2 Fo%t o AR FAE AL, 53] 4

flo & 4
z X

o o [ de
=

r-
O]

2
p

A
.



350 - 935 $EASY ERS T AolxgdEd ML

3} Wk #ojsh= 2891 Insulin—like growth fac-
tor IGF)-19¢] ¥5& 3A &t Bt Aule]
FFgeiel] w2t 7T nFel A IS W IGF-
1S ARl i, dYe] E2A, EF T Hop]
A R AF FTlel7] A&ASI A7l HuAd &
3h= S HolE© 24 (Daughaday & Rotwein 1989;
Badinga L 5 1991; Lee % 1991), IGF-19] &7t+& 4
8 Fg Yo FFo) BeFolghs AL T HAFT §)
}(Le Roith 5 2001).

T3 IGF-19 w28 A7 57 el Aol ot
+ X1 (Singleton & Feldman 2001) %8} ARz =&
IGF-10] &53} Bisle) ZHdde] & njivh= &
T7} go] o]Fo]A 1 QtH(Weltamn 5 1992). 2717+
ATHE Q3= 50 APz 28 Flo] JTFE X1,
AFz 222 FAZNM IGF—17 22 A3k A4
< AF3io] THoM AR 4R, 13} Falol 9% 1)
Yy BuE 3 Y (Cascieri 5 1988). AAE HAE
o] gst Avt A& Fof oH, AT T L %
THE FPIe JoiA B2 EFE0] AL U
Roz Yepty vk (Baranov 1982).
mEhA, £ dTelMe dutd oz 3okt ofF2] AL&5)
AYSAE 93l Bo) AREHT e 28FF AYE §
3130, stefstolx AAFEES $U BEE EEIM
A Ao 29SS ToFE o ARNE FA L ¥
FY$ At A A F= AR FLHT
oh ey seko|dt 578 ttnt & el #rE 719
A &8t mi e ZArjdhs @o] lojA, 437) oks
2 7135 & Fol7] Yt WHoR HAE FEHo2HE
T o FRA7IE S olgdsl &% & AAANZ
AAZTFHAE o) g3% o, 97)q) Ze3 vjE 32
7kt A4 2 o] B8-S FE AR ES MY
1A 3T SETETY Tl B o] 7B AT
313

A7) obs-el FUHZFTaT | & T2 e, AA] A

g7l 22§90 2dshe 2% Al E&8 T,
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1. Mg FH|
B AEE 3 Fuld dAEYR AFAIFAA A

& 0% PR A0FF ALE 7[ECF Sk
2757 FHER 2ol W2K(Paeonia lactiflora) ¥}
AA] (Cinnamomum cassia) © QB2 X3S 93] 5}
3, A5 558 WIATIE Fge] glem, I 2o A
7} (Zingiber officinale) ¥ A¥A}(Crataegus pinnatifida), o)
F(Zizuphus jujuba Miller) 7} 33l 2] 58 F1, A
£ EAFY, 848 oA ek SeHEATE 5 1999).
ojEig AUFHS &3 7)o HAY e B&
W25 (Liriope platyphylia), 37X (Acorus gramineus Sol-
and), B (Angelica sinensis) S 717F3to] 2433819 cHKim
5 1999).

2 A7) AME A5 AL Table 17 Zon 1A
& Aol T/ 700 mLE 7HEH ¢ dEE AdEE
121CelM 4583 FE30] F29E 42 F 743 o
+ &9 AlASY] Y ZdslellA evaporation sh= W
Hoz HAEFZFY 500 mLE AP o] HARAESFN
o] Table 13 Z& XA 02 Z%, H|elRl B, B,, 214z
ET 2 FY4E TRl e & A8 ZE
FURZE AFoR 7|gE] o] AR KR Aget=F
FEE 4Flon Lol 7S EE F0)7] $i3 dule] 9l
T ALEES FUIsIYa, olelel vjEllE dY A%
ol o] kel HF 2PEE TEUL 18 JR-22
2} 3l3ict.

2. HYSENST HAE B9 9H

4579 71 C57/BL6Y vh-29) 6527 2] SD HES
tightol e FellA Tt 157U AR 836 45
A7) F ARl ARt o 2 28EE 1079 vk

Table 1. Composition of JR-22 supplementation

Component Amount (g/day)

Distiled herbal extract” 97.50”

Paeonia lactifiora (M 2}ek) 36

Zingiber officinale (“37) 24

Zizuphus jujuba Miller (T} %) 18

Cinnamomum cassia (A #)) 3

Crataegus pinnatifida (A¥AH) 3

Liriope platyphylla (%&3) 1

Acorus gramineus Soland (43 X) 1

Angelica sinensis (F#) 1
Vitamin B, 0.0012
Vitamin Be 0.0014
Calcium lactate 0.9 (10 mg for calcium)
Xylitol 1.5

a) The above the natural herbs to be used for the distiled her-
bal extracts
b) Composition rate of the natural herbs



28 FEZ FAFA

JR-229) 54 60 kgol Ao} 19 5848 7152
2 3o QAFY FoLFoE SIS 18] HOR
JR-22% APF 2 AHSE Al AFY FHE 457 1
o 13] A5 FoEict

3. JR-22 ATyaY

SD #ES$} C57/BL6 mouseE 157U7 ALSA 8739
A F ARl ARt 4577 s T EReR

AT JR-228 BN ¥ B¢ A3t 28 F2 A1,

AE ol AE, 7F 5A 44 (Glutamate —oxaloactate tr-
ansaminase, GOT, Glutamate—pyruvate transaminase,
GPT) ® §8 242 Y3iick

4. 9% IGF-1 5%

SD HEZ 16A1ZF 5¢ AR F g2 d) Fofd
2 o] gixdele SRS 3754 s, FoiTol
Az Bg) JR-22 AFL ATl nizlsted 14 18]
AT st o|Fol 2413, 4AIRE, 6AIZE Fefl 7z}
o] gao APsi] AL el F oA IGF-1
€ rat IGF—1 RIA kit (Diagnostic Systems Laborato-
ries, Inc., USA) & 3313t

5. 284958 53
4573} JR-228 AT 58 43T SHTRE F

HE 52 8% FAE mele] a5
(Butterweck % 2000). %= A5°] 140 cmol ¥,
£ 50 cmolly, B9 5% 35 £ 1CE 8 &
g AlZRE AIRRE] AEFEe] B &d3] Jlekelol 102
E W 2R Bshe AR st AFHESAE &
sk

o5 V2% 9@ 5 ATP %2 33 934 JR-
22F T3 SD HEGA AFY 4%l Pk FAS
H7ket 5 9083t Al 98 sk, ol o] AFFER
28 A8 30 24, 24, @EYe}, creatin
kinase (CK) @4& 43Itk w3, A ¢3¢ A
HE9] 31| FAZE &3 ] w38l ATPY &%
< 383 HGottlieb 1987).

6. MUl NSy JNS B BY

737 9& B3 SD HEQ] o RRE A2 Akt
7 &3] X AAAIEEY] FEE Yagi 5(1976)
o] Hhig o] gsto] AAHAISIES] 23 AHER] malondi-
aldehyde$} thiobarbuturic acid?+¢] RF0Z AYH= 4
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2 (thiobarbuturic acid—reactive substance, TBARS) &
Zalo] s £1, FatsiEel F2 A|EQL supero-
xide dismutase (SOD)$} catalased #4& 242t d%
92 AT ERE Markland2] ¥ (Marklund & Marlund
1974) 3 Aebi®l ¥l & ol &3] A

7. SWAA

A¥AIE= FF + EFEA] Y2 BAEgeH, F
AR 494 AFL SPSS 9.0& ©]&€31 unpaired t—
testZ Pt

e Pt

1. JR-22 oty oY

JR—-229) ZAEL AF 07 AMgo] F7A HAE A
AN2RE] 3223 EFRA, GUoA] H2 RS gr
Row =Yy, olF RIFY| 3l AP FES 285t
o Q17+ 13] A3 FUS S3KE 450 FoF H
REE, AZ, 8N 438 74 2 dukaads 39
t}. C57/BL6 mouse®llX 715 A E(GPT, GOT) & &
2% A3 il iE) 8 2oyt fiR e, SD ratef &
82 JR-22F4 88 149 13) 45 o Foisf £ 2
o APa AL GASER] obuEkda eI vl wated
AZF L I 2AME Solst Ho] AR Ygron)
(data not shown), JR—22% 457+ T8 & PNl 4
3}ata] B9 AT =Tl vl UF F]oA
A fA JE WEE By B J|EA e §
= 02 e} JR-229) Foiof 93 23R Gl
£ 202 AlgHY, Ztzte] A¥= Table 2, 33 23ttt

2. 9% IGF-1 5%

IGF-12 A71el &%, w 2 7)o wde]] goist
= 2% AARA PolEoiA 1 9loH, IGF-19) F4
o] 259 7}3ta 77t 9tk B (Singleton & Feldman
2001) =lo] Qi wslef whE ] IGF-1 A% Za
o} Zgekste] daidol tist B3 (Cappola & 2001) oA

w19

Table 2. Effect of JR-22 supplementation on serum GOT and GPT
activity in C57/BLé mouse after administration for 4 weeks

GPT” (/L) GOT (U/L)
Control 440+ 26 298 £ 23
JR-22 448 £ 23 282 + 36
p-value N.S. N.S.

1) GOT: glutamate-oxaloactate transaminase
2) GPT: glutamate-pyruvate fransaminase
Values are mean =+ S.E.
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Table 3. Effects of JR-22 supplementation on blood biochemical index in SD rat

BUN" Chol® e CK* Crea” TG
control 18.8 £ 0.6 535+ 1.4 112+ 5 528 £ 83 0.60 = 0.02 56.9 £ 4.1
JR-22 170+ 04" 534 +13 114+ 3 319 + 38 0.55 + 0.02 489 £ 25

1) BUN: blood urea nitrogen, 2) Chol: cholesterol, 3) Glu: glucose, 4) CK: creatine kinase, 5) Crea: creatine, 6) TG: triglyceride

Values are mean * S.E.
: Significantly different at p <0.05

—O— Conrol
& JR-22

IGF-1 (ng)

Time (hour)

Fig. 1. Effect of JR-22 supplementation on serum IGF-1 concen-
fration. *: Significantly different at p <0.05.

BE ulgl gol IGF-19) AW S5 2A 783 2
AL 71 Qick M JR-225 Y FEA F
g T AziEE dF IGF-19 555 =383 ey
1 A= Fig. 13 22 238 Jehdeh JR-22 59
oA IGF-19) E5E JR-22 59 o|F 2A 77|
S7RhRe Bug H3low, ofF sl 4AI7HRlel dix
T FARE FFoE AT 53], 22704 )
Z7olA IGF—-19] &5fo] ¢F 1584 pg?l A v E o,
JR-22 o7& oF 2584 pgd &S vEho] dizx7
3} oiy) ¢k 63% VNI oH, SAFc R FAAHE et
uigitt. ¥]E JR-229) 13] £ ol% IGF-19) F7H-&
AN O1F tixTd Ald e UYEhAE EBAT,
JR—229] A£AQ] AFE IGF-19 AW FE3 A5
A 9 282 5§ QA ZSTFA /AT Aoz A}
25, FAl 2% Z3E 53 A7Y P F2
&L F A0Z AR

3. 257358 5%

A7Y 54 aAE Bl 84 JR-228 457 T
SD rate]l 98 #ekA @& B3¢ Fr-E A5 FAQ
Az 8%l Hdshs FAIE FrHdt F Hoeg MM
S dxTe] B35 oF 183271 A | 4 F
Bol § ol 92 FeA Kt As-HIeH, JR-22

210 -

195 - st
190 F
185 | 1 T
180 | 1 B
175 1 /
170 | T e
165 | Y, -
10 Control JR-22 (1x)

Swimming time (sec)

Group

Fig. 2. Effect of JR-22 supplementation on swimming fime SD rats
with 8% of the body weight attached to the tail.

£ AR B8l 7]FEsle] 5Y vEE Foist F(UR-
22 group) ] 73-%- AF7HA AR AlRYe] ¢F 2022 H
TFGAIP] BAHoZ FoAS vehtA] gront ¢
10%2] BaFIAIRE 7Pt BaEo] A Feo] FAs=
AgS HAFHFig. 2)

58 73 A ZFFoe ATPS) £32 dAYsh= o
YAE olgdity % Fol 92E w)A He A& 2
o] X&HR S5 oM ATPE th 453l ATP
BEajapA@ oA @Ask= F7]914HE (inorganic phosph-
ate) 9 8% o7t 4% SIS Boly FAlol 5
o] ATP §po] ZhastA Hol e 7|49 55
 I50 H2Rd T3 ARZA ARE) B8, &5
o] A&AQA FEFLFOE QI Faka ofuiA] "rlE o]
£33 9 A9 5 ATl FAka ouA] Ak dE
A AHERQl Aibo] FAEY, Fakd 504 ATPE A
Ash=d] F4AQ] creatin phosphated] I4-& Hdsh=
creatin kinase (CK)<] &/4o] $715H] "t} wegpA, &
Ab gbmue}, E7iAkd 9 CKe 84 A%AQ) 2%
359 AxZ Qg 289 HETE ymdke JeE ¢
A glon, o5 £X9 MHL /Y FEHEEF A
o F7RZI AFEY S ¢ v & ¢ A
(Rossiter 5 1996; Paik 5 1997).

% FEEE ] A9, 4573 JR-228 T
HEA AF2) 4%l AFsh= F3HE Tl 9083t A



Table 4. Effects of JR-22 supplementation on plasma or serum
biochemicat factor acute forced swimming with 4% of the body
weight attached to the tail (for 90 min)

inorganic

Creatine

phosphate Lactic acid Kinase Ammonia

(mg/dD (mmol/L) AU/ (umol/L)

Control 101 =203 447 £051 997+ 99 117+ 9
JR-22 109+03 442+038 1155124 117x10

p-value N.S. N.S. N.S. N.S.
Values aremean £ SE (n =9)

1000

Content of ATP (pM/mg protein)

Control JR-22

Fig. 3. Effects of JR-22 supplementation on muscle ATP contents
after acute forced swimming time SD rat with 4% of the body
weight attached to the tail for 90min. *: Significantly different at
p<0.05.

T AR H Fal gEYol, 7719148 1 CKe) 84
£ 53 HEEE #3t A7 Table 49 veld nigl
Zth J2EE e e §714L Rl Rty E &
2 CKe &2 JR-225FAl dizz 423 A7}t
YeRA] 9kgkon o]AL JR-227} AQGH o7 24 3
ZEE AN oRA BAATRE Tl Lol X7y =
7 E3E VERIAE Gd Ao’ A"

olgl FAlol AAFEE TR F, AYFEY R=F
2U9] ATPY 3=ke 243 Aal= Fig. 3o Jehd
uke} o] JR-22 Fo79] A4 711 pMEA iz
574 pMET} ¢k 22935 ¥ ARE Yelglon, 4
2 fro)ido] #AE olefd Axpe A 2 )94k
B9 2L IS YRS YEE EAEY yEH) ¢
T A8ollA] JR-229] FAZ sl 25U ATPY &=
o] izl Hldle] B FEE KHQ AoE & £ &
T2 ASE Y, S AT T =L & Aoz A}
k=221 =

4. N4 protRAm JuR A BY

HEG 2F AN Ah 2RE JHAA w3} 2 24

Z Ad3 22 APAo] g Ao E R A AbAo]
WS F7IA7|H, BAdARR Q8 ML) AkskA A o]
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Table 5. Effects of JR-22 supplementation on thiobarbuturic acid-
reactive substance (TBARS) confent and superoxide dismutase
(SOD) activity of plasma and catalase activity of erythrocyte
affer acute forced swimming rate SD rat with 4% of the body
weight attached to the tail for 90 min

Plasma Erythrocyte
SOD TBARS Catdlase
(unit/mg protein) (nmol/mg protein) (unit/mg protein)
Control  1.22 + 0.05 145+ 1.8 1.02 = 0.03
JR-22 0.68 + 0.10" 13.8 23 091 =0.07

*: Significantly different at p<0.05
Values are mean + SE.

Wk AL B IES F o|F DNA &4o) &2
Hrhe 1% Qg (Pak 5 1997). meha], £ oA
T 9087te] A FFolzke RES +5-& A3t ol F
AY FEAA AHE &4 Fadst 549 848 5
3la1 JR-22F7# tixFe] vhe-& dEsigion, 1 23
= Table 59} Skt A AAtse] Al A FAof
Zﬂ‘JH AbslA &2l Axg 8% TBARSS 7% JR-22
Folgt oA g2 14.5 nmol/mg protein®] H]
3lod 2F 11%3E #2 13.8 nmol/mg proteins LFERG
o} B3 Aol 8 Abke] BAE Wojdls Fo% &
¢! superoxide dismutase (SOD)$} catalase?] &4
4% A1}, JR-222] T2 sl SOD E4o)
HEL T Hlwste] JR-22 FAZAN oF 45%FE Hol
Ho2A FAHQ zelE Yerion, catalase] B4
el Fol A, 2Tl B FIREY 6%FE R
A A=k Aoz SOD ¥ catalasedt 22 At
3 Wol &40 842 SRR 0] WAk nldlsl] &
7ientn gelA Qiok uhebA JR-229] Tl Ay 84
Al o FYoEN ASHY &4 A7A71a, SOD

59 Pus 1k BYY 35S HEE AP} Qe R
o= Alagn,

r“l

ﬂllo }'>

I 9on
H3] gt ‘I’P’“Z‘—l@* % % —‘%%——a, g5ed, 4%

L3t o F ok @A A
7 74 2 IGF—14 E’ﬁ 28 HaiA gekst A
EERE 71548 A7 AgET gy, Qi 2 AL
7] 25 FolM I A=) &3] 3891 ok (Park
S 2002; Song % 2002).



354 - AR S5 B FE AolxAE At
A4 %’Ffﬁi@! WS 8l AAET} FUAE )

gl Ao|xAEE dsl o, IGF-1, X718 A3}
T 47 A=t & A7) o848 HAEL 21F
gL 7122 3o, JEYRE AMgo] 7HsE HAER
R 2% 4 F/HE AA 248 JR-228 Ausigion,
| ZAES 4A7IRERE T8k 55y 43
e 1Y) g8 A 7R HAEES AAEII.

JR—22% 453} SD ratell Foidt ¥, #AZF2 8%l i
3= FAE sk A 9 Ak B3k 279
F7adE g8k A3 JR-22 Fod o] thz el v
3 FGArI7I0] 46%7A FotEE 738‘% RBoFozA X

78 F72l 147} 55 sy, 22 e A
%9 4% AP FAS %’*7}6& 90—?: A B
87 25 9= g’é*é‘i’—} =5 ATP 8%& 3% 4
I} JR-229) Fo7t Z5U ATP 83& 22% 7417
+ 2o yeht} JR-229 Fo7t 28U ATPE 371
Ao R2A AFE-E TN Ied B8-S FE Aoz
Epxtct,
S ZHAIES] Z3e) A#do] Q= IGF-17e] B
Uolr 7] 9slo] JR-225 Fojdt T FANE9 IGF—
19 555 ZA38MS o 220 thE2F3 o) of
63%2 T7H-E B "Wl F4 Qe IGF-19 5717t
A= o] JR-229] F7t 28A3 =22 £ Aok

T =) ol &5 B el BAEE AU 4t
318 &S HATOE FAF 5 eA Yolry] A3
SOD$} catalase®] 848 43 2y, JR-22 FojT0]
WzTH sl 42 ok 45% 2 6% E WA BEAE
o], JR—229] Fo7} A9 st TR B2 & E F
Ue Ao FEHh

JR—-22273E2] A3e AdA 45 o1 Fo3Iie
o 27 vl wsl AF Y AukAPME Soldt Hol
AR gghom, A A EQ GOT, GPTE #RisH 4
o}, AE M3 F obF Wy} YRR 9%k, SD ratell
Al &2 EA Q3lsha X8 B4 Atz vls) 8
TRE A0)7}F WA gho} JR-22 TAEQ) 214084 ok
Aoz ZA) S Zle® W=

olAre] Auox B JR-22ZAIE) 98 IGF-19
7 25U ATPAY 5% 2 X794 7slsl 54 &
ks 248 F shuRl Ak S48 AT st
a3 w3 Aulsky Y= RAoE JaEo], JR-22FAE
o] A7) oFgZolA IGF—-13 & Agxte] 4L =}
SEo A, 28 Axdg, 78 Y 55 F
o) ol FaE vl RoF PzhEs, Zgy HEN]
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