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1) 9349 =7% EFed $%(treadmill exercise)S 33 MARFEH 2WE AF = dA;
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2) 247 @A D AFHT el A FEtolXl(glycine) 2 N-#HdolAE =o] 2l (N-phenylacetylglycine) &

o] =gko|219) =71 0.086 ppm ©]Fola N-HdolAlE=Eto]219] =71 0.026 ppm ©]d<l 7|
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1) 9349 =% EFed &% (treadmill exercise)S 33 MAZFEH 2WS AH = dA;

2) A7l @A Do AFH AHAAM FEfo]Al(glycine) E N-ddolAd ZElo] Al (N-phenylacetylglycine) S ¥
st UAAY T EE S

3) 71 @A 2)¢] Sete]ile] FX=7F 0.086 ppm o]elar N-sldotAldEete]l 4ol 557 0.026 ppm ©]72] 7H
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A 63kl YolA, A7) GA 1) @ 4o ERE EYsY 58 HPAAAFH F(maximum oxygen consumption,
VOoa) & 60%2] 7oA 3087 3= = AL EHJo= s, &4kl avE /X E AES AHsts W,
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379 9
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F(2EHZR) Boojoh ded v A3E WolsiAy AdAd 4 vk, Ao @AM Al S

o] Tzke ofsiA7]E b, arek=l] At E wsh AWE ey, RawEe] @A AhE AES

APES e Y] died, AlE ol A @44 fAE S FAsE SHCdA rs T astt

a g Qln ASAE A" o) d 2] Evde WY
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A eSS weke slow, O Fd dde SEse 3Aoly S4E dAAS Fste] ddHow WAy
, EEle] gEAR, dide sha wn], 7REAE, 2EGA 2 A9M So] FAAAE i T A EA

A A0 BFSAL AARAAY wl$ Fe AoAEE Akt 2lv]Z(superoxide radical, 0, ), 43} 2
t]Z(hydroxyl radical, OH- ), IAFsb4=A(hydrogen peroxide, H,0,), ©LA] AkA(singlet oxygen,lOg)Q‘r z

o] ml9- F& Ao o]ZV|7A thA&stt}(Wettasinghe M, Shahidi F. Scavenging of reactiveoxigen species
and DPPH free radicals by extracts of borage and evening primrose meals. Food Chem. 70: 17-26 (2000)).
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A7pA Az 5o 7% AHS doyle AHAoew Iy JAti(Sawyer DT, Valentine JS. How super is
superoxide ACC. Chem. Res. 14: 393 (1981); Fridorich, I. Biological effects of the superoxide radical.
Arch. Biophys. 247: 1-11 (1986); Ames BN. Dietary carcinogens and anticarcinogens. Oxygen radical and
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1) 9349 =7% EFed $%(treadmill exercise)S 33 MAZFEH 2WE AFH = dA;
2) 47 @A D AFHT oA FEtolXl(glycine) E N-#HdolAE =glo] 2l (N-phenylacetylglycine) &
A 2)¢ ZeolAle] X7} 0.086 ppm ©]4to]al N-gldolAgZelo] 2] 57} 0.026 ppm ©]A+el 7
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5) 7] @A 1) B HelA AFE FHo2HE sty &4 AW AxY WgE SAse dAE 2dsteE,
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%= 32, glycine(=0.086 ppm) 2 N-PAG (=0.026 ppm)7} HEXF AFH=Z 213 P9 :LEE}E]Q(reduced
utathione)oll w3t A3lEl ZFEHE] & (oxidized glutathione)® H]&(GSH:GSSG)9 W3S d=st=d # g3k
A1 %S YERE= ROC 34 (receiver operating characteristic curve)S WERH Zot):

Sens, #X=; spec, Solk; PPV, 4 o5 g B2 NPV, &4 45w

T 4=, % F Z¥2A(glycine) 2 N-PAG(N-phenylacetylglycine)®] 7|AHAIH & o FEEA A

(glycine(=0.086 ppm) % N-PAG (=0.026 ppm)%l 7RA: HzpA 2o, 2 glycine(<0.086 ppm) % N-PAG

(<0.026 ppm)¥1 7N=]: B A wof)olj A, Az wpA i HEAF dH] adE YERd o)t

() 714 A -dellAe] A8 6SS6o 718kstd He gk, GSH:GSSG H]&, 2 TNF-a; ¥

(B) 7NAAHE 2 45A2HE A EF GSH 2 GSH:GSSG] Hl&oll Ao A Al Hit(LSmean) W3H(SSG, AHshe
FEFE]2; GSH, 3% ZFEFE]2; N-PAG, N-phenylacetylglycine).
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1) 93149 7% EYed % (treadnill exercise)S 33 MAZREH A2¥S A5t 9,

b

=80l 2l (glycine) % N-#ldolA € F&o] 21 (N-phenylacetylglycine) &

Al 2)9] Fepelale] FX%7t 0.086 ppm ©]4ol il N-s ol Fete] A9 FX7t 0.026 ppm 042l

5) 7] @A A AFHE Ao 2 HE A &4 FE A xe WEE SHSE dAE sk, AF 4
Aol Frtslsg dEFste WS AlFst
A7 B4 1) 2 4 FAE EYed $%5S HaAAFH FF(maximum oxygen consumption, VOgu) ] 60%] 7+

A7) w19 AAE w304 o4 6041 mEke] THAIE (23<BMI(kg/m)<30)%1 Aoyl Ao] whekd s}
olo A =t
71 @Al el A e A7) AFHQ Aol niEAEH, 1dd 30 g¥ 453 dFH sk Aol 7Y wiEAsta, &

WA= 457 332/3] 2 33)/9= HASAT.

A7 @A 5)2] Akstd &4 B AxEE Hd4 e =FEFE](reduced glutathione)ol] thdk 2tstd =FE}
]2 (oxidized glutathione)®] H]&(GSH:GSSG), &t dd]=(malondialdehyde; MDA) % AF3}¥ LDL(oxLDL)
Ql Aol upgAst |, S g2 s A= GSH:GSSG H]&-o] T,
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e i AT, HEARe] A7) AFHUT AF)E Qlste] AP
AstE ZFEE] S (oxidized glutathione; GSSG. B=-1.197, P=0.021) frolatA] Aists Aow FHo
o 9% FFEFE]S(reduced glutathione; GSH) % AFsl® ZFFEFE]2(GSSG) 9] W& (B=1.113, P=0.011)2
T SUMehe Aoz ERIHNY.  Abstd &4 A #Q] HEr Y dd] =(nalondialdehyde; MDA) 2 AkslH
LDL(oxidized LDL; oxLDL)2 H&Ex}e]l F7] AFHd ot FosiA #hste AL &It (B=-0.121,
P=0.046 for MDA; B=-0.102, P=0.02 for oxLDL). <5 A®Q -6 F+% A9 7] AHUFE AFH)
of wel FolshAl Fradhe AS ST =-0.458, P=0.0001)(& 1 3=x).

g, B EyAES el 2EYaE o RN EEA AR dH 2 ] A3 o fosiA §
st 84 9w T uRriAY WstE 1tz sl HEAe ] AdFHe wE v T dEd
(alanine), ©o}23}2}7l(asparagine), =FElWo]E(glutamate), 2gte]Xl(glycine), 3]2E]d(histidine), &
o)Al (lysine), TAXA(citrate), EEAA(formate), 3-¢15A]AH o] E(3-indoxysulfate), #WEFS(betaine),
N-phenylacetylglycine, N6-acetyllysine, ©oF*|EXFHd(phenylacetate)< 284 5710.001< B <0.399,
0.0001<P<0.025)% AL 23 4= YAk, ofdd(adenine. B=-0.286, P0.024) 2 7F2U ¥ (carnitine.
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B=-0.555, P=0.001)< Fo)3tA ZAaste AL s (E 2 Ix).

T E EHAES VA AE Al AR e st B dHS 24 HsE R 2 A58 5+ 9
o7 WA AAS Al 52 AFHE Skl Astebd Axmel /e s 7= uiAAlE
skt 2 A3, fo AddAE 7R Astebd Axek diabAlRs, AEe] GSHIGSSG HlEt,

glycine(P=0.007) 2 N-phenylacetylglycine(PAG; P =0.002), oxLDL % serine(P=0.040), IL-6 %
formate(P=0.014)°1", ¢ A##AAE 71 sz Az dabA= A8 6SSG Hskat 2 71AAH
trimethylamine(P=0.043), MDA <=2 W3} 3 7|4 A4 €] adenine(P=0.028), IL-6 =2 W3} 9l 7]A A €]
N6-acetyllysine(P=0.038)°]TH( & 3 HZ).

EI, B oawAss n 5 AEE A (glycine 2 N-PAG)7F BEA AFHZ Q13 AT GSH:GSSG H] &2
HoE dFsted 7HY Age ARxdS GAs7] 9k ROC A (receiver operating characteristic
curve) & ol&3te] WFE, Holk % VFEHE Rtk 2 AF, ROC A A elA ROC 4 WA (area
under curve)< 0.7780]0L, 58.1%2] W =(sensitivity) & 86.4%¢ Eo|%(specitivity)ES UElE AS
A THE 3 F=).
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EigR 3 S7heARRE AdE 2719 & & tARA], glycine 5 N-PAGS] ARAE wds}]
Hdl EAH 3% 5, = glycine(=0.086 ppm) % N-PAG (=0.026 ppm)HU} EF =& Algha} 284 g2 A}
TS Husiglar 2 A, ZJAA-E(eek 0)ellA F thAAl s=7F 54 5%, = glycine(=0.086 ppm) % N-
PAG (=0.026 ppm)Eth £ AbgeAA A9 Alstel SFEFER(GSSG) (P=0.037) % 4] TNF-a

(P=0.085)°] fF9stAl =AY & w2 Aol Yeltoem, A2 GSH:GSSG H&(P=0.029)°] oAl w2
AL FoladH (= 4a FF). o] glycine™ N-PAGE Z+Z} 0.086% 0.026 ppm °]49 FEZ 713 ALEE|

A absk B4 w2 As Al = ¢ o

ol ngo g ZIAAH(Week 0)ollA F WA F=7t 2 Ald 9 08X 2 Al Al 4537t EEAE
AFeA 3 Adx HEFo FFEFER(P=0.020) ¥ GSH:GSSG H]&(P=0.008)0] f-ol3lA &Ad AL <l
} 2 el

(= 4b 3x). ol& &27]9 AgH &4 AE7F & AMEEAAAN AF A4 AHARE Qe a7y
oo
= =

w2}, &= F glycine(=0.086 ppm)3 N-PAG (=0.026 ppm)7} &H&E2} A
H SFEER(GSH:GSSG) v &9 M3E dS5ste=d 7 Asst Al oz xS,

1) 9349 =7% EFed $%(treadmill exercise)S 33 MAZFEH 2WE AFH = aA;
g

5

2) 71 @A D9 AFT AdoA Folil(glycine) R N-dHdolA| 2}o] 21 (N-phenylacetylglycine) 2
1

o] Zgtol4le] FX7} 0.086 ppm ©]Fol N-HldolAEZFeto]l Al FX7F 0.026 ppm ©]4-2l 7
A

D 37 WA DAA R AN Pk BAE A wRtug e NES AR, el F
A% EdEd 9% A 9 ol e AAse v o
5) A7) @A DelA A

A Vel AAE w304 o4 604 mlRkel FAIF (23<BMI(ke/n’) <30)31 A1l Ao] whgra st

71 GA Do) AFE 471 AR Aol vigkAste], 19 30 ¢4 453 HFH sk Aol Jbg weHstaL,
Aol M 457k 3x2/38] 9 33)/d = A
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A7 @A 5)9 Atstd &4 I Adxe= HET e SFEFE>(reduced glutathione)ol] w3t Absle 5

El(oxidized glutathione)2] W& (GSH:GSSG), ZEt]Ydl3]=(malondialdehyde; MDA) % 4F3}# LDL(oxLDL)
]l Aol whsrAste], v vh A A= GSH:GSSG vl&oth.

1) 43149 7% EYed &% (treadnill exercise)S 33 MAZREH A2¥S AHstE 9,

2) 7] @A D AFI Ao ZEko]4ale) FXE7F 0.086 ppm ©]’Fe]al N-dHdolAdZEte|xle] FET}
0.026 ppm °]’4d MAE AHst=E SAE E@’é}%, e &4 ATl 2o AAE dddtsE S AEs

0

A7 GA 19 S EYed 52 HUA A FH % (naximum oxygen consumption, VOga) 2] 60%2] 75 ol A

A7) WA e MRS w304 o4 604 Tuke] A (23<BMI(kg/m)<30)2] Alvhiel Ze] nlerH s}
o AT A =

1) 9349 =7% EFed $%(treadmill exercise)S 33 MAZFEH 2WS AFH = dA;

2) 71 A DO AFHAFE el Foldle] FE7E 0.086 ppm o] delal N-ddopAEIte|nle] Tt
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4) 7] SA A AFHE dHorRY ksl &4 I A x| WIE A dAE X¥ske, ) &
Y g9 £ kst AF oA 2aEd HHS AT
A7) A D 2 39 AR EdEY 52 U4 FH F(naximum oxygen consumption, VOu.) el 60%2] 7

A7) WA DS AAE W 304 ol 604 viEke] FAIF (23<BMI(kg/m) <30)91 HLIILl Zo] whera skt
ool FgEA ek

7] B 3 HHE 47 AAQ Ale] miAsE, 190 30 g4 477 HASHE Ale] Mg MPAsa, v
WAL 451 3E/3) W 33)/9 2 JANA

A7) A 4)9] Ared &4 AW AuEE 48T U9 2FEFE > (reduced glutathione)ol tigh Absle =FE}
E] € (oxidized glutathione)®] H]E(GSH:GSSG), WEt]2dls]=(malondialdehyde; MDA) % AFs}%E LDL(oxLDL)
el Aol upbA st , B w3 s A= GSH:GSSG H]&-o] T},

A, 2 oo gatsl @Ao] i AE AAE AFHENS W 8 F AsEA A 2w A9 WHElE
HEe A3, 7] &= tAFAl(glycine 3 N-phenylacetylglycine) 0] F&55 A% &AA9] AHA=Z g
2Fabs (GSH:GSSG ratio)e] WstE & AWsie 3& Fdsigiernz, A7 F dAAE o]&sly 4bsld &4
et =& AlES JAasta gatsl A F A FA 29E A5 i 7 EEN 28T 5 Qi

ol
-~

7] Aol W AP B ouEe oAk AY B, W odge] 37 A R A

AL oht,

aell oA &4

o2

re f:L
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<AAd 1> B8R} (Rubus coreanus Miquel) A3 E o] &3 ¢4 A& A3 A

wowe) AR HgAFPe B
MiqueD®] M#7} 434 FP% Ed=d $FOR

A L B Astel S

EAulA . o]lEmWA thxAE tix, HIAAQATEAN BB (Rubus Coreanus
% g ety ~Ed 2o gig Aol sty 7]l w

FAAR, @A w304 ol 604 wwke]l WAF (23 < BUI (kg/m

=, 2 A9 JJEH/&Zt AHAH 2Ee HAA} J’}'
ml/kg/min) & 7|02 ST}, MAES =
(maximum oxygen consumption, VO2max)<] 60% ZEolA 3087 438

=
]/ﬂ FRE A AFHHE T HX (peak oxygen uptake,
$EE HARNIA EEF AdusuAD

AP ES WA & Gl ] 2

(run-in period), 55% Aol we} 2T (1=24) e SEAT (n—ZI)Oi 229 wi A3 oS, 457 A

iﬁ AE(BEA)S AFH(3E/3], 33)/A)AF Y (intervention period). ¥ o] AlRH hRA(ZHAE)LS
Oi :rL}v] o

N
12
o
N
L

r
fr "
il

= AFE 4R AHEEAF)CAA FdEdT. ZIAA AN 1243t F5S FA
)} al A

h =

e el Ay A¥S AFHT v, 23 AFAF(URAE £ 5E2HE AAS 43 E

ol = (HrrAAH FE(naximum oxygen consumption, VOmax)o] 60%e] 7oA 3087F 48)S A%
(23] A4 #4). 5 A% A& AFAsI] Asishd Au(FAtsks, 45 € = T AR 64F)9] |
stE #FSTE. o] Fo AFAEFE 4570 AFAT the, TEAIA WEste 12417 35S SRS A
S AH o] ddH WS YA AF T Ue, BY A]Qﬂ%(tﬂiﬁu% EE 53 E st d3de +4
T EEd 55 AAEIIUCGEH] AH 34). 5 A% 9S8 AFske sy Ax(EAtss, 99)
2 n F UAAE 648)9 © el A Ay A BARE £ 1 9 & 29 4

N

A 1> 2 F WA AE F
BoagAE e g7] <A 13 gol S ~EAsE sbgomM BEA HAK] A 2 A7) AR
we} ol Mstshe 9% FAS ¥ 9F AEES HAsdad s,

TAHeR, e FAA(R; FAE Ve7De Be velH Y a3 RPERE 74 WeE ffdl 54
HATHN = 45; ZAIR, n = 247 HEA, n = 21). "5EA R o2 (EEAE) S AFH" B IAAE 2
TEAR" Y] Fo A" As AL mave F '%31 5 kel AF 71 E)be] W M43 A Sl o
& wEh = sidd ¢ glal, whde] "AEte] Fe uA miks Wrbe] AN AL 7o) Wt wst
(&3] Aol gz weh & A (dHe Al 1 A FIEE T2 3. P-#h(Pvalue)2> A% £3-51

é;
3 57 maeRE GEIe P gk <0059 HES fol@ Aow vuelgd.

I A3, F 1o yERd wpe} o] BREAe] AV HFHUF HFE st AHET-9 *}ﬂﬂ = FEHE 2
(oxidized glutathione; GSSG. B=-1.197, P=0.021)& F9s}A ZrAiste Aow 3¢lEgon 3Py FFE
E]2(reduced glutathione; GSH) % 4Fsld SFEFE]2(GSSG) 9] W& (B=1.113, P=0.011)> 9] 0}74] Z7Vsk=

Aoz ¥t AshH £ X ®el TEU L s =(malondialdehyde; MDA) 2 4F3}El LDL(oxidized LDL;
oxLDL)2 J#Ae] A7) AdF el wet FosiA #raste s I8t B=-0.121, P=0.046 for MDA; B=-
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0.102, P=0.02 for oxLDL). 9% A XS IL-6 % &2 A7) AHUAF A3 wel fosH A 243
E AL sy (B=-0.458, P=0.0001)(3E 1).

x 1

FAF Aele] glojA A3 7)7F(supplement duration)ol W& EE=}(Korean black raspberry; Rubus
coreanus Miquel)2] A3} & dZo O3t g3 o=

@3] A4 7] A4
W FA SE P-value =4 SE P-value
A A (FArsHA)
GSH -1.101 1.839 0.553 0.407 1.074 0.706
GSSG -0.086 0.908 0.925 -1.197 0.513 0.021
GSH:GSSG ratio -0.043 0.076 0.577 0.113 0.044 0.011
=4
MDA 0.059 0.147 0.69 -0.121 0.06 0.046
2rstE LDL 0.066 0.109 0.551 -0.102 0.044 0.02
a4F
IL-6 -0.015 0.162 0.927 -0.458 0.111 <0.001
TNF-alpha 0.259 0.708 0.716 -0.298 0.656 0.65

GSH, &le SFEHE2; GSSG, AFshe SFEHEl2; MDA, &
T2 INF, TF A A4 B SE, Al F=AA e EE oA

e

s L, ARE A gud; 1L, oy

A SR 09 9 % s wE Faoa e

FAH o2, SE(standard error of the coefficient estimate)= Alg~ FAHAXY ®E 225 YeldH, HE
FAA(B; F4 717 Ee dolHY A3 &£F-a7 RddA 7 wgdd gia] SAFJTHN = 45; ZEHA
B, n=24; B3, n=21). "B Z o2 (EHAE)Y A" 2 "VIAAE 2 FEARA" 7 Fa 1
A A A& adeE 7 A 2F ke AR 717 Y] H WEds A dig wEph R siAE
i
=

~

AL, whHe] "Aere] Fo uy ade Brke] JIAAFAA AT 3he] H M (E3] AFH ] oig
HED R A AHHEALS A 1 54 IAEE T4o=2 ). P-#h(P-value)& A3 2 ¥ 37 RERRE
FEHASH, P g <0.059] &S Folg Aox At

st

ol

2 A, 5 20] YERH uke} Fo] HExte] wy] AFH (G I fJaiAE EF AxCA oud Wste ¥
e g gy, HEAS] @] AFHE Q8 = T Efvl"oll(trimethylamine) FolstAl S7H B=-
0.222, P=0.013)3k31aL, A" (serin)< FrelstAl 2A(B=0.008, P=0.030)3 ZS SQIstATHE 2).

ek, 3 20 dERd wkeh o] HEAke] A7) AF el mel w F debd(alanine), ob~¥ke}Xl(asparagine),
ZFEbr o] E(glutamate), Z2Fe]2l(glycine), ]/\E]‘](msmdme) gho] Al (lysine), A%t (citrate), E
B4 (formate),  3-91=5A] A o] E(3-indoxysulfate), W EFQI(betaine), N-phenylacetylglycine, N6-
acetyllysine, obH|EAF¥d (phenylacetate) +2]8kAl <7H0.001< B <0.399, 0.0001<P<0.025)% A& 2
ek 4 gllont, oldldd(adenine. B=-0.286, P=0.024) ¥ 7}2Y® (carnitine. B=-0.555, P=0.001)2 2
st Aashs AE AR 2).

j)L

X2
2 g g A A 9] #H3le] ek EE-2(Korean black raspberry; Rubus coreanus
i 9

F A= A7 AR T AR 2 SEARNA Eded 5] o ukE

f
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AR @3] A4 7] A4
FAA SE Pvalue’ 4 SE P-value
3-Indoxylsulfate -0.092 0.153 0.549 0.399 0.119 0.001
Adenine 0.184 0.131 0.166 -0.286 0.125 0.024
Alanine -0.115 0.105 0.279 0.194 0.071 0.007
Asparagine -0.068 0.084 0.425 0.199 0.088 0.025
Aspartate -0.003 0.002 0.157 0.003 0.002 0.067
Betaine -0.089 0.137 0.521 0.295 0.114 0.01
Carnitine 0.132 0.2 0.515 -0.555 0.171 0.001
Citrate -0.016 0.026 0.545 0.029 0.012 0.02
Formate -0.166 0.134 0.224 0.314 0.13 0.017
Glutamine -0.125 0.074 0.098 0.22 0.056 <0.001
Glycine -0.133 0.148 0.373 0.2 0.073 0.007
Histidine -0.006 0.006 0.365 0.018 0.006 0.002
Isoleucine -0.0002 0.0002 0.348 0.0003 0.0001 0.058
Leucine -0.0003 0.0004 0.398 0.0005 0.0003 0.068
Lysine -0.314 0.208 0.138 0.329 0.122 0.008
N-Phenylacetylglycine -0.004 0.002 0.083 0.007 0.002 0.003
N6-Acetyllysine -0.001 0.001 0.336 0.001 0 0.013
Phenylacetate 0 0.001 0.708 0.002 0.001 0.008
Serine -0.222 0.086 0.013 0.248 0.089 0.006
Trimethylamine 0.008 0.004 0.03 0.008 0.004 0.047
Valine -0.107 0.079 0.181 0.134 0.069 0.054

54 AF £AC A6l e FuES o F9F B4 AHE AT D AT £ e x F O A
AL e, 37 <A B3t gol BEA AT Fakol ARAH ARsE B2 FREAE AAE WA

FAAoR, T4 HEEAY] FH AsEhA Axe] Wl aEal w45 JAAHTHF) =N 27 AW
AAE o) &3le] AFH ZA2E 3] ¥4 (hierarchical logistic logistic regression analysis)oll 2]3%F
A(n=45)S AR, JIA oA dhgd 248 o] gaaa REdd gy, 24k H&(0R)2
Bxlo] wkAl A F (chronic supplementation) § AW Z7] tiAA] Ao} BdHo] 9= do A3petz H3le]
2H2 JERSATE. B, SE, 2 I 24" a3(EA tR), 5 LAHEA FE), 2 95% Al Hgkel] o
FA A%E Yepdn. 2 27 gAK #s A E VA dE R aE 7SSl

I A, 7 39 YeRd whe} o] o AHAAE JH Aststd A e} gAakAE thg 3 2ok
Ag o] GSH:GSSG B]& 3, glycine(P=0.007) ¥ N-phenylacetylglycine(PAG; P =0.002),

% jo r oA o

o)

oxLDL % serine(P=0.040),

IL-6 2 formate(P=0.014),

w3k, o AAAAE 7Hx Aty Aot tiabAle o 2
Ao 6SSG Wshghk 2 71A -] trimethylamine(P=0.043),

A o] Wg 2 7]AA -] adenine(=0.028),

IL-6 =2 W3} 2 7] A A1 - 2] N6-acetyllysine(P=0.038).

F 3
dnkslE 23 mdoA, o AsleH wigle] gl AWddA oS 7HEs diALA
Fixed effects B SE P-value OR CI

GSSG
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Trimethylamine -0.95 0.45 0.043 0.39 (0.15, 0.97)
GSH:GSSG ratio

Glycine 1.54 0.54 0.007 4.67 (1.56, 13.99)
N-Phenylacetylglycine 1.78 0.55 0.002 5.95 (1.95, 18.16)

MDA
Adenine -1 0.44 0.028 0.37 (0.15, 0.89)

oxLDL

Serine 1.01 0.47 0.04 2.74 (1.05, 7.13)

IL-6
Formate 1.46 0.57 0.014 4.29 (1.36, 13.49)
N6-Acetyllysine -1.22 0.57 0.038 0.3 (0.09, 0.93)

GSSG, AF3td ZFFEFEL; GSH, 9% ZFEEL; MDA, ©E292us=; oxLDL, Ak3t¥l LDL; IL, QAEFI;
Cls, 218 F3F.

<Agd 4> FAEY] AdESAEEAY JhsAH AL A% AR =& EA(Receiver operating
characteristic; ROC) #AB EA

1 % 47) <28e) 3> e A (glycine
walE st g A%

curve) S ©]838te Y17 =

ine @ N-PAG)7} EEA AHZ <13k A9 GSH:GSSG H] &9
AFEAS Felstr] ¢sled ROC Al (receiver operating characteristic

b

i @
b
N
HN
o
o

[e}

A

glyci ne(>0 086 ppm)JJr N-PAG (=0.026 ppm)E SAS, ver 9.4
I 2 IW(SAS Institute AHS ARE3Fe] ROC A 24 ]53'68] W (Fast 3939 57 5
M EA 2] GSH:GSSG Hl &2 W3S e W (FE5EF )i % % glycine®} N-PAG7} H&A oB= 7
4 HMPE(EY ¥R AFoste] ROC F4S 2™ o, Fd 9 2=(Youden Index; Y = FIFE + 1-5o|E)&
ol gale] FFo V=4S AAEFAH(Sens, FHE; spec, S°]%; PPV, ¥A dF gk = NPV, 24 dF 3b).

EJH of
_>L
g
?
}
oé":
o
4t
:L

ol2of = 7)ol A|otdt dFAFe HPAS Hrlelr] 98kl wAHESHH A LO0CV(Leave One Out Cross
Validation)& AF83F3itt.  o|x AMgste NZHY dHolgHAS N FEHFoZ ve & (N-DJe 21

2 F9 dolE(training data)® AF&3taL, YW A 171 E|AE dHolE(test data)E AL&3te] HI7lE $-33
o}, o= N ¥HEEte] HFE AFE 23 (root meat square error; RMSE)$} Hi Hdl @ Z(mean absolute
error; MAE)E F&te] dFA R HFAHS AFHoZ vweAqrt. RMSESF MAEE A Azt FA gk Alole] A
2 eake] i A71E YERM, Fto] Aes 2 RdE 34T 5 gl

a2 Ay, = 394 yeRd mEel o] ROC A EA oA ROC A WA (area under curve)S 0.7780|%1aL,

58.1%°] WZE(sensitivity) ¥ 86.4%¢] Eo]|%(specitivity)® YEE AL lstgti(E 3). X
o}-%- W=7 F(leave-one—out cross—validation; LOOCV)S 3+ Z3}, RMSE(0.61158) % MAE(0.377778)¢] o}
dErdel JE8wrt WX ¢S AT F Ut

O]E’%i, % F glycine(=0.086 ppm)™} N-PAG (=0.026 ppm)7} HE2} HFHE 3 HEFo FFEE| 243}
H = FEE2(GSH:GSSG) vl&9] WslE dSshad 7P 4Ee x5 Aoz A,

<A3d 5 ZAEY J=AREA w A AZA

A7) <A oA ST HNER Y Z7]9 = F AR, glycine 2 N-PAGY] AHIAS #dalr] s
EH 5% 5, F glycine(=0.086 ppm) 2 N-PAG (=0.026 ppm)HTF 2% %2 Al (H &% glycine

N-PAG 0.034 ppm)#t Z1%A] & AbH(3 3t 5% glycine 0.076 ppm, N-PAG 0.024 ppm)g H] 2L 3}
Ak, A E¥ dolHE HA+EFUAE YERAT.  P-32 Student's t-test ZFE FE3FRA oW 5%
ulgte] &2 fosivta #BHSITHGSSG, AbstE SFEES; GSH, ¥ SFEER; N-PAG, N-
phenylacetylglycine).

{

0

AR, = 4ol dERd Bkek ol ZIAAI - (Week 0)olA = ARl F%=7F 54 ¥, = glycine(=0.086
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ppm) = N-PAG (=0.026 ppm)®tt %2 Aol AlA Hd o] Absbel ZFEFE 2 (GSSG) (P=0.037) 3 E7Fe] TINF-
a (P=0.085)°] FolstAl AU e =& Aol Uestom, A 85to] GSH:GSSG H&(P=0.029)°] frolstAl ¢
2 AL FAAT (= 4a). o]+ glycine¥} N-PAGE
AhshA el we RS s B 4 v

747} 0.0863} 0.026 ppm ©]’de] FE=E 7FXl AbEEClA

IF HFoR, AN eck 0N F A S 8 AT % A B A A U A
MA@ A T A FESh B ARelAA ABTe) Wshel FFEEL(P0.020) R GGG ¥
(P0.008)°] §relahll B4 2 HASRATHCE 4b). ol 2719 WA 3 AEIb e AEolAA 4
F oA HAE Q9% Bt 2 dehtkes #AE & Agld

A

B ARel dakd & ARE Wikl Add AS AiE 5
o, AF 24 AFd WE Folud W =H o= 5 rt

=y

=97

Oxidative challenge
(30-min, 60% VO,max)

l

Oxidative challenge
(30-min, 60% VO,max)

l

week -2 week 0 week 2 week 4
Screening Randomization Completion
(VO,max test)
Placebo
Rubus Coreanus
A A
Run-in period Intervention period
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EEH2

| Neg XESg HgoR MHE X8 HlEoR
SR 43 } SEALRRL S ) 98 R 43

L SE4 30| B 0% X E2HY 98K4S
:in;ﬁ:l}im}: - GUYYATEY HYE H71017] 9t ROC curve
i ETEERY 248 56) ol
iy g 43

LU

* ROC curve : receiver operating characteristic curve
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w3
ROC Curve for Model
Area Under the Curve = 0.7783
1.00
0.75 -
>
>
5 0.50
=
(]
1)
0.25 -
0.00
0.00 0.25 0.50 0.75 1.00
1 = Specificity
Variable | Sens Spec PPV NPV
Set 58.1 86.4 69.2 79.7
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The geometric mean of biomarkers

(] S A 557 R 2
S A 527t ER 2

18 1

16 -

14

12

10 +

N

N

P=0.037

GSSG

P=0.029

P=0.085

GSH:GSSG
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