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Optimal Extract Methods of Antioxidant Compounds
from Coat of Grape Dreg

Mi Ae Yoo, Hae Kyung Chung, and Myung Hwa Kang*

Department of Food Science & Nutrition, College of Natural Science, Hoseo University

Optimal extraction method for antioxidant compounds from coat of grape dreg was established. Extracts were
prepared with ethanol solutions containing phosphoric, formic, acetic, HCl, TFA, and citric acids. Antioxidant
compounds of grape coat were determined by HPLC analysis and evaluated for antioxidizing effects using in
vitro model system. Peonidin-3-glucoside content was the highest in 0.1% HCl-added ethanol extract. The extract
prepared from pure ethanol without organic acids showed the highest content of cyanidin-3-glucoside among
samples tested. Resveratrol and quercetin contents, the most important antioxidants, were highest in 0.1% HCI-
added extract. Electron-donating ability was high in 0.1% acetic acid-added extract. SOD-like activities were
95.08% and 94.39% in 0.1% formic and 0.1% citric acid extracts, respectively. Inhibitory effects on peroxidation
of egg yolk lecithin were observed in phosphoric (60.51%), citric (59.27%), and formic acid (56.77%) extracts.
Hydrogen radical-scavenging activity was 59.47% in 0.1% HCI extract. Results suggest addition of 0.1% HCI in
ethanol solution affords the highest yield in antioxidant compounds and antioxidant activities.
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Anthocyanin® E%(5-7), WEE7](8), Hdml39), Z4F
(10) 59 FAFeh FAv(11,12) T 37, A3, *
A uk(14,15)9 2 Bel B £719 A7) 9 oy
drjl Seoll EAfstor, pHoll wlet T8l e A4, F34, 1
gl o o) chekat 484 MM AAA oF 3009F
9] anthocyanin®} EA5HE o2 4EHA dom, ol Mag
o] ol g7ksAdel gk A7k olFolkl v Arki6). Lee
(17} ol W=, anthocyanin®] A4 ukel Fef o)
S4abgo] 514 nmelA 538 nm7HA| TREAl Yehdst] ol
3 B35hAQl Bade) ol MAad] wel 7] o Py
] anthocyanin®] &H3}7] w0 (18) X3, Hendry(19y= 4t
A 8t9 methanolol]l &31A1%] cyanidin, delphinidin, malvidin,
pelargonidin, petonidin, petunidin®] Ztl FFapge] 747k 535,
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315 50-98%7HA] AAAIZITEL ®argk vh 2t Frankel §°

20&~r'r«4 %ﬂi‘% ot XwFol IstEAN S FAHT 4
P+, HEEFE 37-65%7H, MEEFE 3-7%7H4] LDLANEHS
AA AT BB olgdt dASEAES EeFo F
533, gallic acid, catechin, malvidin 3,5-diglucosides®} &%
oF AABAZE Avk HWRTH

ey o tdF {59 = anthocyanin A9 3=
Z8vle 2 methanol®|t} ethanolE ARE-sl=d], oluf 3
FHE Eol7] 98 pHF @S E AR AAE YeiiE
anthocyanin A 49] £4& o]&3le] HClolW #714HE A7t
sl BulE AHoE ZA3l] ARETITH24,25). Wb &
AFo|Me Rz BAHT = campbell earlly EE}7
o] HFzAEL &Yal7] $15la, ethanole] TFA, HCI, phos-
phoric acid, acetic acid, formic acid, citric acid® 2+t 0.1%
K %7%}04 &3 ¥, HPLCE ©| 83l ol FEFE &
5o} 2+ anthocyanin*} A < peonidin-3-glucoside, cyani-
din-3-glucoside®] &z HEAdE R U4 UE resveratrol,
quercetin®] TS FYIIYL, £ o|F FEHES I3 &

38 2SI,

Mz ey
L=
B Ag AMgg FAAES 200205 SH 2 A8
FAA AulE campbell early FFS SRS FAugt NS

225 H 273 & -20°C WEI BASHAM 7 AY
off AHE-3 T}

*&

Aol &AAZ campbell early A E S F, 2g5
Sl E €elsle] 0.1% TFA, 0.1% acetic acid, 0.1% formic
acid, 0.1% phosphoric acid, 0.1% HCl, 0.1% citric acido] 3
718 ethanols 30mL ¥, 25°Ce] 8-F0lAM A7 B3 &

Table 1. HPLC operating conditions of resveratrol and quercetin

BH100 rpm)3HAA] 33] E’_‘% %3t Whatman No. 2 &3]
2 439 g JFFA APFAE o8-8t S0mlAHA F
Feiih iz 4‘}-"7 H71ekA] 94& ethanols: ©]8-3t ¢
g e o R FEITH

& HiEge 53

A&l 2% Na,COZ 7}atar 287 Ao FAg F 50%
Folic-ciocaliecic2 N)A &F& H 718t 2 Efstal 4294 30
# AAE ohg, 750 mollA SFEE S rh26). 22T
AL catechin® 0-1.0mg/mLe] FEZ A y=7362x+
0.2023(R*=0.9565)0014] 2Hgsted Agslda, RE xgl= 33
WHEsle] e g vehdich

Moz &3
#2522 Ulra Spectrophotometer 3000(Pharmacia*byg o] &
skl UV 532nmellM 38 2343t HFoZ vehdch

Resveratrol, quercetinﬂeé 24(27)

Aol Z 5ol wal 2% campbell earlly 23] FEFE9] res-
veratrol ¥} quercetin® & £491-2 HPLC(Young-lin associates)&
o]8-3l Table 13+ Zo] 333l Resveratrol3} quercetin®
EEEAL sigmaolH 79lEIom, 27} 0-1.0mg/mL F=2
zAE H, EFEFA y=8599330.0x — 9644 4R*=1.0)%} y=
2819066.0x - 77173.4R*= 1.0)0l1A A3}

Cyanidin-3-glucoside, peonidin-3-glucoside EE‘J’?)-‘-‘I( 8)

TH 714 gEld BiE &3 Iy FEE9
Cyanidin-3-glucoside, Peonidin-3-glucoside 342 HPLC
(Young-lin associates) system& ©]-83} Table 29} 22 =7
o2 9] peakE 316}&1 7—}7—}-4 peakE F3 3t LC-mass
9 H'-NMRl| oJ&f +& AE F HFFOE ARGl H
& AL 233k 711)“}5}91‘:}.

Resveratrol Quercetin
Mobil phase MeOH : Water =40 : 60, v/v MeOH : Water = 65 : 35, v/v
Column U-C18 Bondapak (4.60 X 150 mm) u-C18 Bondapak (4.6® X 150 mm)
Flow rate 0.8 ml./min 0.8 mL/min
Detector UV 320 nm UV 370 nm
Table 2. HPLC operating conditions of cyanidin-3-glucoside and peonidin-3-glucoside
Items Conditions
Column p-C18 Bondapak (4.60 X 150 mm)
A- 100% acetonitrile
. B- 1% phosphoric acid
Mobile phase 10% acetic acid
5% acetonitrile
Detector UV 520 nm
Time (min) A (%) B (%) Flow rate (mL/min)
0 100 0 04
10 90 10 0.6
20 80 20 08
30 70 30 1.0
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AAF% (Flectron donating activity) 24: 7z} F2E9
DPPH £9(DPPH 3 mg2 25mL9] ethanolol] £-343] &A1
F 25mL FFF H7kE 7keled # A & 517 mmellA 20
7 340 ¥l sl tad ol Axteie] vl
ATH29).

EDA(%) = 100 — (A/BX 100)
A NE 7R FR5%
B: A& 7R 3=

SOD(Superoxide dismutase) R-AFEA 24: SOD A4
242 Marklund®?} Marklund®] %1 30) Wt ZF Al8e pH
85% HAZ tis-HCl bufferS0mM  tris(thydroxymethyl)
aminomethane + | mM EDTA)¥ 02mM pyrogallolS 7}3}32
25°CelAl 10%%F WAl & IN HCl 27t2 98-8 AAAA
20 0molld FFEE Sk

SOD-liked activity(%) = 100 — (A/BX100)
AAE B AN FRE
B: NE W7heel §3E

Lecithin oxidation systemr® ©]-§% 333153 24: Egp
yolk lecithing chloroformel|l =<1 3, 02 mL FHal FAirps
2 gujE s AA, 2 F2EE ¥, pH 742 BAG
Tris-KCl bufferdl] FeSO,(2 mM), ascorbic acid2 mM)E &7}t
o & 4L F 37°CoA 2217} incubation?t ¥ (shaking), 0.7%
TBA(2-thiobarbituric acid), 1% phosphoric acid, SmM EDTA
2 A7) 100°C 308 B9 HolL B He F W, 94 £
sl sR2mmel FYEE FHAAUG). 4 F2E P
3t &db= AW ethanols F7hlzHEk Blazslda, Al
e Thes ol Sigeh

Relative antioxidative effect(RAE) TBARS(%) =
(A -BYAX100

ANE T HkR FYE

B: A& H7kie] §H4=

Hydrogen peroxide 2487 Z-4: Hydrogen peroxide 27
B4 Muller] WHEDE o W] AT

Al el PBS, Ethanol E= A& 713 & 1.0mMe]
H,0,Z2 7I8la 5% &3 W3 §, 1.25mM ABTS [2,2' azi-
nobis(3-ethylbenzthiazoline-6-sulfonic acid)]2} 1 U/mL  peroxi-
daseE 7F8EaL 37°ColA 1087 ¥HeAIZ ¥ 405 nmell M 53
=8 &4k

Hydrogen radical scavenging activity(%) =
(A-BYAX100

A NE F TR R

B: A8 H7kee] 3%

Hydroxyl radical £2A8Y £%: A@& 0.1mM FeSO/
EDTA 29, 10mM 2-deoxyribose, A]E5 %), 0.1 M phosphate
buffer(pH 7.4) & 10mM H,0,8 7}8}3, 37°C E&Z0A 24]
7+ WEeA]Z] 3 20% TCA(trichloroacetic acidr&4-g 713l ub
28 FAAF)L, 0.67%2] TBA(thiobarbituric acidyg-1-S A7}
sted 100°ColM 158 7HEAZ & F53] WASEAL 532 nmeoll
A FHEE SHSIATH3I).

Hydroxyl radical scavenging activity(%) =
(A-BYAX100

A AR F 7R B =

B: AR A7kt §¥%

SAXz|

B A7 A Ha+SDE YT, 7k A¥7 7o)
H] W E-A 2 SAS system ©]4-519) ANOVA 24 % o=005
o4 Duncan’s multiple range testS ©}8-8la] fold 435 7

8t
P )

£ HiEy siE

B Aol ko] R0 I 771K E5e] campbell early
EE #u 2559 F dEA 98] d¥e 243 A
Fig. 13} 2] 2k} ZFo] w} 0.1 mg/mL-0.3 mgmL7HA] t}
&3 YERLTE 0.1% acetic acid7} H7HE campbell early 2
1 F&E0] 0.l mgmlLE 7FF UL, 0.1% HClo] A7k 7
T 03mgmLE 7P H& g vERi 2T Katalinic(34)
10714 $579 =3y FZ2EZ5F catechin monomer ((+)-
catechin, (-)-epicatechin)®} procyanidin dimer(B,, B,, B,, B)%
23193, Miceli 535S ZEH7IERERE £ #=583e
Zgsom 1 Ax, EeNole 29, TEATE 11y
L =] oo Basiol

Resveratrol, quercetin&f2 £

A8l kg gk 7bzke] grfoll wEt 0.5-8.1 mg/100 g
coats® 2 el o]y} wiwA Z1ow 0.1% citic acid® A
7¥et 745 0.5 mg/100 g coasE 7P¢ LRI, 0.1% HCH: Y7t
g A9 81mgl00g coasZ 7Hg =T Kim 5(36)2
HPLCE ol&3l koA da] A#=I e 7] F/e

o — F,
cBE [ —
CBT  Fao
CBC e
SO —
CBF [
CBH \ A | a
0 0.05 0.1 0.15 02 0.25 03

Total phenolic acid contents (mg/mL)

Fig. 1. Total phenolic acid contents of grape coat extracts
prepared from solution prepared with/without 6 different
organic acid such as phosphoric, formic, acetic, HCI, TFA, citric
acid in ethanol by Folin-Denis methods.

CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in
ethanol, CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in
ethanol, CBP: 0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in
ethanol, CBE: Ethanol.

All values are Mean £SD, n=3, different alphabet letters are
significantly different by Duncan’s multiple range test after ANOVA
analysis at 0=0.05.
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Table 3. UV Spectra and Anthocyanin contents by HPLC system

Pigment Anthocyanin (mg/100 g coats)

(OD/A =

532 nm) P3G C3G Total
CBF 1.4 174 19.2 183
CBA 0.1 13.8 14.2 14.0
CBC 1.7 16.8 17.7 17.2
CBH 19.7 17.6 169 17.2
CBP 3.0 17.2 18.7 179
CBT 15.7 12.7 115 12.1
CBE 0.5 16.4 200 18.2

CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in ethanol,
CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in ethanol, CBP:
0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in ethanol, CBE:
Ethanol, P3G: Peonidin-3-glucoside, C3G: Cyanidin-3-glucoside.

All values are Mean, n=3.

Table 4. Resveratrol and quercetin contents by HPLC system

(mg/100 g coats)
Resveratrol Quercetin
CBF 53 02
CBA 2.1 0.1
CBC 0.5 0.2
CBH 8.1 0.2
CBP 44 0.2
CBT 25 0.2
CBE 1.1 0.1

CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in ethanol,
CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in ethanol, CBP:
0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in ethanol, CBE:
Ethanol.

All values are Mean.

FEEF A resveratrol FEE FA 3], Noul EE=F(1998,
Vintage)”} 33 mg/LE THE 91910225 mg/L)E T} o & ¥
S VbR, A Gl AHele SheridanFoll= 6.4 mgkg
9] trans-resveratrolo] o] AT HILHTH

Campbell early 3% 27 F&E] &F5] A= quercetin
o] FHeFe, 0.1%2] HCIE H7F8 79 quercetin®] 0.2 mg/100
g coats® 7P #& ALE YEAL, 0.1%2] acetic acidE 3
713t F&E20] 01 mg100g coats® 7HF W2 S e
of, A7k 4te] FRo mE FE5H= quercetin®] Rl &
zpo)7t Y= Ao ' Yebdth(Table 3). Quercetin® flavonoid 43
B 5 shEA, ojdxy kel e Ald FolMe e
Aofl th3t At o]u] o] vl AUt AF27I oAz
ol quercetin®] 0.7% FHE JeH, &, &7, #e F A
o 08%= 7 Wol FirElol e Aer W27, &
o FdE 71, vivky BE LRl S, W
71212104 208.8 mg%, 7HAF-91oM 23 mg% E BI7FA F
1ol e 49 quercetine] FFEOl UE-S BAIIHTH3T).

Anthocyanin 44

2tel 252 22l ethanol W& o]&3le] F&¢ campbell
early #3]9| anthocyanin T& &3 3l Table 4o YERAR
t}. UV-visible spectrophotometer® ©]-&3td 532 nmell~4] 54
g A}, pH7t 228 7P W2 0.1% HCIE H7KsE 739 197

100
90 ) e
80
70
60
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40
30
20
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EDA(%)

0 5 10 15 20 25
Time (min)

Fig. 2. Electron donating ability (%) of grape coat extracts prepared
with/without 6 different organic acids such as phosphoric, formic,
acetic, HCl, TFA, citric acid in ethanol by DPPH methods.

[J-CBF: 0.1% Formic acid in ethanol, @-CBA: 0.1% Acetic acid in
ethanol, I-CBC: 0.1% Citric acid in ethanol, &-CBH: 0.1% HCl in
ethanol, O-CBP: 0.1% Phosphoric acid in ethanol, &-CBT: 0.1%
TFA in ethanol, 4 -CBE: Ethanol.

2 7P B%3, 0.1% acetic acid(pH 5.6)5 H713F ¢ 012
EF57 7 $okt). Campbell early 23]l delphnidin,
malvidin, cyanidin, peonidin, petunidin <} anthocyanin 447}
5o glom, B A7 E ©] % cyanidnin-3-glucoside$}
peonidin-3-glucoside® HPLCE B3] AZatdct. 2 A, 27
12.7-17.5 mg/100 g coats, 11.5-200 mg/100 g coats® FZEr)&
gElalde W 2 gl vha ze]lE& EATH Anthocyanin?) 2
E YNtdo® pH/t WEE FEEEC] 5T &
##] 2121} peonidin-3-glucosider= 0.1% TFAZ 3718t ethanol
€719 pH 3.030E “HIlolE B8l & A& A7 &
i} we 7o 2 JeRdth Cyanidin-3-glucosides 238 4t
S H7FEA %2 100% ethanol&m]ol4 20.0mg/100 g coatsZ
7V % 0.1% TFAE H7IE 79 11.5mg/100 g coats®
7+ tkt}. Eugenio-Revilla 5388 AX =9} AX 1w Fo
€] anthocyanin¥t#Fe] x}o)E& HPLCE o|&&to] B3 A},
antocyaninAl % malvidin-3-O-glucoside”} 7+4 ®o] &= o]
RAeH, TEAM R EEF] malvidin-3-O-glucoside”t T
@ol| FfEo] vk Busisich

DPPHOI| oi#t TXIB0is

208 B¢ Z7) O campbell early & 59 ARTASS
Z79% A3 Fig 29 2ol As A7t o714 FEES AT
st Al Fo] 80% oo dhawtel HiEl FASA =S
158 ool EE Rhgo] olfojzl vbH Ahe HrVeRA] %
& gEFE AslAlFe] 4He Hrbe wimpEd diE e
2 3o Ao g et} Heo F(39) =3t d-iHo] s
catechin} epigallocatechin gallate(EGCG)e] HAlg 58 &4
3 A3}, IC,, %ol catechin 29.3 ug/mL, EGCG 15.4 pg/mL.o
2 e E 2344 pg/mLel B8] 2 €4S 2o, 500
pg/mL FXA catechin 87.3%, EGCG 88.7%%] AA5-%5-2
Ho] B A7AFet fARE Ao vEbsT

SOD FA Y

SOD(Superoxide dismutasey= AEHE 18le] FAJE A3 =)
2 FUUNEFE S AZ A= vH20, +2H—
HO,+0)% 271313, caalasel SODY Js) AHE HOS
T3k BEAe} AAEAR MBI E AEE ke gl
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Fig. 3. SOD-liked activity of grape coat extracts prepared with/
without 6 different organic acids such as phosphoric, formic,
acetic, HCI, TFA, citric acid in ethanol.

CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in
ethanol, CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in
ethanol, CBP: 0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in
ethanol, CBE: Ethanol.

All values are Mean £SD, n=3, different alphabet letters are
significantly different by Duncan’s multiple range test after ANOVA
analysis at 0=0.05.

ol#)at SOD9} AAMH 8-S 3l superoxide anion®] B4
S AN F de FAEFY %2 23X A Fg 3),
HCI3} TFAZF #H7Fel campbell early F&E¢] #2802 7}
A =T, acetic acid?t H7HE A 84.1%=2 TP ©Ee Ao
Z vebsttl =3 formic acid, citic acidE H7Me A4S
95.1%, 944%= AF2 H7¥eIA] ok& 97} acetic acidE 7}
3 Ae-Hr) feHor mo £EoT Ugurh o9 ke
A= m2pe) dF FEF0] 853%2] SOD FAFEAEE B
ot B8k Kim $(40)e] d7dsel vwste rrevy] 3
EEdA Aoz ¥ & #4S Uelith

Lecithin ASIX] S}

Lecithinol] ©J&t #4tsb=7 54 A3}, phosphoric acid, citric
acid, formic acid& 7} FE=M 27 605, 593, 56.8%
2 foHeg B2 58 UEthFg 4). SOD ARl
A EES FEE BEE HCPIM TFA #7F 3&&°] TBARS
7he FelAo g Wk acetic acidE 71 FEEL 464%
2 7P A Ve ol 2 Ade e sibed &
o] ZAUT FEEA T 48 B AR JBEATE
5 B} sisd SgEE A Aele) 2] AdE
29l hydroperoxide®} 71} dH-E23 bk-gsle] ABLE A
ANAE Aoz ®uEold Jx@l), T HEA 3E0)
radical ABAEZE22] metal ion(Fe, Cu)Zt §14 23l mac-
rophagett free radical®] BAE AT A UTh42).

Hydrogen radical 27184

Hydrogen radical 227842 SODel ol&f A" zHiksls
2E peroxidaseE H71et] B3 AaRAE FUAA HEH
o2 g AdArATE FEE S5 ASR 0.1% acetic
acidE 471 campbell earlly 3] FEE0] 66.0%2] 75
Hol fejdo 7Y g8 £58 HIon, Mg U4
%2 Aolx 566%9 ¥ S-S UEMIATHFig 5). wHA
0.1%2] formic acidg& F7ISt FEEL 17.1%2 4= 7t
s a7%E Btk 53], 0.1%9 HCL phosphoric acid

oo [ 1,
CBE [ ~ bt
CBT [ )
CBC | a
CBA e
CBF i f——a
CBH I — be
0 20 40 60 80

RAE TBARS(%)

Fig. 4. Relative antioxidative effects of grape coat extracts
prepared with/without 6 different organic acids such as
phosphoric, formic, acetic, HCl, TFA, citric acid in ethanol on
the peroxidation of egg yolk lecithin.

CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in
ethanol, CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in
ethanol, CBP: 0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in
ethanol, CBE: Ethanol.

All values are Mean £SD, n=3, different alphabet letters are
significantly different by Duncan’s multiple range test after ANOVA
analysis at a=0.05.

Ci3P } abc

CBt | abx

CBT } be

CBC | ©

CBA ) 2

= —

CBH | ab

T

0 20 40 60 80
hydrogen radical scavenging activities (%)

Fig. 5. Hydrogen radical scavenging activities (%) of grape coat
extracts prepared with/without 6 different organic acids such as
phosphoric, formic, acetic, HCI, TFA, citric acid in ethanol.
CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in
ethanol, CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in
ethanol, CBP: 0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in
ethanol, CBE: Ethanol.

All values are Mean =SD, n=3, different alphabet letters are
significantly different by Duncan’s multiple range test after ANOVA
analysis at 0=0.05.

7} H7bE FEHEL 59471%, 55.688% AA%FS BRI o
© AR Fo F HeA IFPE e 3 TBARS A4
Aol B2 752 AoZ veh} shitstasrt 943 A
2 7

[<2]
=
°

Hydroxyl radical 27{#&4

Hydroxyl radical 227184]-& 2-deoxyribose oxidation method
of o] =43t Azt 4to] H7IE campbell early ¥ F&5
BT 90% o) 2AGE B Abe] A 9L FEE
B} foHoR = Z108 vElkth(Fig. 6). Hydroxyl radical
ARG BN FollA whgAdol Tlsted A Atslel &
8% Agg &= AR 4A Ut Chung 543y 34k
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Fig. 6. Hydroxyl radical scavenging activities (%) of grape coat
extracts prepared with/without 6 different organic acids such as
phosphoric, formic, acetic, HCl, TFA, citric acid in ethanol.
CBF: 0.1% Formic acid in ethanol, CBA: 0.1% Acetic acid in
ethanol, CBC: 0.1% Citric acid in ethanol, CBH: 0.1% HCI in
ethanol, CBP: 0.1% Phosphoric acid in ethanol, CBT: 0.1% TFA in
ethanol, CBE: Ethanol.

All values are Mean £=SD, n=3, different alphabet letters are
significantly different by Duncan’s multiple range test after ANOVA
analysis at 0=0.05 (a>b).
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