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Chemical Structure of Polyphenol Isolated from
Korean Pear (Pyrus pyrifolia Nakai)
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The polyphenol compounds of Korean pears were extracted with 60% acetone for 4 days at room temperature
and purified using Sephadex LH-20 column chromatography, MCI gel column chromatography, Bondapak C,
column chromatography, TLC, and HPLC. As a result, three compounds were isolated. The chemical structures
of each compound were determined and identified using NMR, FAM-mass, and FI-IR. The compounds were
confirmed as (+)-catechin (compound A), (+)-gallocatechin (compound B), (-)-epigallocatechin (compound C), and

procyanidin B-3-3-o-gallate (compound D).
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Peel, Core and plup of Pear ( Shingo 6.24 Kg)
«——— 60% Acetone

Extraction ( 24hrs. room temperature )

Centrifugation (3,000 rpm, 30 min)

kil

—————— Precipitate Supernatant
<« 60% Acetone
Extraction ( 24hrs. room temperature }
4 time
Centrifugation (3,000 rpm, 30min)
——————— Precipitate Concentration
Discard Filtration
SR ——
Chlorophyll Filtrate
|
Discard Concen“cration

Acetone Extration

Fig. 1. A prcedure for polyphenol extraction of pear.
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Pear Waste( peel and core ) 6.24 kg

| 60% acetone
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B -1
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Fraction I M-1 M-1
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Compound A Compound C Compound D
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Fig. 2. The procedure for isolation of polyphenols from pear
(peel and core).

S-1: Sephadex LH-20 column chromatography[methanol: water (0
—1)], M-1: MCI gel CHP-20 column chromatography[methanol:
water (0—1)], B-1: Bondapak C,; column chromatography
[methanol: water (0—1)]
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Fig. 3. HPLC patterns of compound A, B, C, and D isolated from pear.

Absorbrance: 235 nm

MCI gel CHP 2001 o|8F &%

34 polystyrene gel?l MCI gel2 ©]43l $&8E
methanol : water(0 : 1—1: 0)02 8§31 TLCJoIA polyphenol
FTHE IS 5 Ae=E skArh
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Table 1. Spectral properties of isolated polyphenols from pear

TLC (RD" UV-VIS
Polyphenols
p-Anisaldehyde/H,SO, FeCl, Amax (nm)
Compound A 0.88 red 0.88 blue 235
Compound B 0.89 red 0.89 blue 235
Compound C 0.71 red 071 blue 235
Compound D 0.48 red 0.48 blue 235
Ybenzene: ethyl formic acid : formic acid (1 : 7 : 2, v/v/v).
dnt 9o oFE
Polyphenol 8lgtEe] #2|
el A @ AA 624 kg2 HE acetone] FZ3ld
Fig. 20149} 7+o] Sephadex LH-20 column(8.5X 120 cm)®ll
loading 3132 10% T2 3k methanol : water(0 : 1—1: 0)&
{5402 3} fraction [, T 2 ME £33 3199c}. Fraction BoringH g g
£ MCl-gel CHP 203} Bondapak Coll 10% ©$1E st 2H H
methanol : water(0 : 1—1: 0y £&81W=E 3l 2712 com- 3H e L—_
pound =2& HFHAT o] EEEL2 TLCANME com- R N
pound A= spot’} S0 compound C$F D= Al &4 8 7 6 5 4 3 2

gL B 4 JSI3L p-anisaldehyde-H,SO,8F FeCLEAA &
243 A4S HAn. AthY) FHEE 2350me 2 ek
TH(Table 1). 19H4E Sephadex LH-20 columnoiA] £-Z-&wj
methanol : water(0 : 1->1: 0} AM83le] £2] Al compound A
9} compound B¥ FFF ‘golA €& compound C
3 DE 40% methanol ‘ol E=31%lt}. 2dAIM = MCI-
gel CHP 20 columng ©]-§3}% compound C7} 70% meth-
anol “gollA £&¥E-& Eo} compound C9 compound DE
F&Adol Z& polyphenol SHHEolZ FH AT

uje] 288 Sephadex LH-20°] <3t 73} Fig. 29}
Z+o] F-1, F-2, F-39] fraction 2.2 3 3 & F-1 fraction
dx BE AB7HA 2579 8FEC), F-2 fractiond| X
compound C3}3HE, F-3 fraction®|Al+ compound D 3H3H&E
< Esih 7 ¥ ES HPLCY 93l 2Es A=
Fig. 33+ 2ol &4 28FUY. 2 compoundE TLColA
1t A} polyphenoldl3HE2 FeClLe} anisaldehyde -£-9F
o2 FFAZ Ax 742 A4z Z2Aankeg Jepjiglen
2 proanthocyanidin A5 22 FA 3174 H AT} Sephadex
LH-20 gell H,09} methanol £-Ede] F= WHIE F4
A 823 23} methanol 30%°14 S24do] 28t proantho-
cyanidin/7t Rol7] AlZeted 90% methanolo| A A2l ZE
sl§HEe] &2 e AoE

ol&dt A#AE E w compound A, B, C ¥ De
polyphenol +-Z% AW 3FEZ 4=}t Hashimoto
9] Baro) ofshe &Y wd ] v R 2 &
% &% @2} monomer, dimer, trimer 59 £OE £&
=Y gallateE TF3F ©dS F248 @k sk Non-
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dale] 39 BdoE FAZo| sissitty B Aulet
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Fig. 4. PMR spectrum of compound A.
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Fig. 5. Mass spectrum of compound A.

Polyphenol Sfgf&e T84

Compound A

R A

mp: 172~175°C

AP [0:]1235: +9.4° (C=1.0, acetone)

IR VEBY cm: 3340 (OH), 1620 (arom, C=C)

FAB-MS m/z: 289 [M-H]™ (Fig. 4)

C,H,0, C=62.06%, H=4.86%, 0=33.70%

'H-NMR$S: 2.55(1H, dd, J=16.8, Hz, 4-H), 2.91(1H, dd,
J=16.6 Hz, 4-H), 401(1H, m, 3-H), 4.59(1H, d, J=8, Hz,
2-H), 595, 6.04(each 1H, d, J=2, Hz, 6,8-H), 6.75~6.94
(3H, m, B-ring H) (Fig. 5)

Compound AYX anisaldehyde 2 FeCl, §dellr Zhz} 3,
AAS Hon Negative FAM-MSOIA EAl#o] 2892 1}
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Fig. 6. Structuare of compound A isolated from pear.
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Fig. 7. Mass spectrum of compound B.

ERttHFig. 5). IR spectrumoll Al 3440014 OHZ}7} 1620014
aromatic C=C°] &1¥ 2Tt Compound A= Fig. 4%} 7ol
'H-NMROJ| 4] alipaticd 9o 2]& 2.55 ppm(dd, J=16, 8 Hz)
2 291 ppm(1H, dd, J=16, 6 Hz) spectrum®] +& % #|g
of ofal C-#e| 4-H ARl 1] Aol 7Hs3IL 401,
459 ppme| spectum= FEHFHENZ Hol 7} C-He 3-H, 2-
H2 29 & & Atk Aromatic Gl &g 6.75~6.94
ppm®  spectrum <, 6,75ppm(d, J=8, Hz), 6.94ppm(d,
1=2 Hz)¥] #Id ABX-ypeE AAF 3L, Z4ZF catechol
el 6-H, 5-H% 2-H) signal® 4T 4+ AJY2EZ (4
catechin® @ F43l3 ). ©]2d 'H-NMR signal® U5t cat-
echin®] ¥FE FL3HFLEZ catechin® 2 FelHth
(Fig 6).

Compound B

TS

mp: 186~189°C

A= [0(]2D3: +2.4° (C=1.0, acetone)

FAB-MS m/z: 305 [M-H]” (Fig. 7)

C.H,0.: C=5922%, H=4.88%, 0=35.90%

'H-NMR &: 256(1H, dd, J=16.8, Hz, 4-H), 2.75(1H,
dd, J=16, 6Hz, 4-H), 4.13(1H, m, 3-H), 4.74(1H, d,
J=6 Hz, 2-H), 586, 599(cach 1H, d, J=2 Hz, 6,8-H),
6.52(2H, s, 2',6-H) (Fig. 8)

Compound Bi= Fig. 791419} 7ro] negative FAM-MSoIlA]
3059 BA}ES A ol2|g AT epicatechin B cathein
of A& EA 7F ¥ A% EE dS & 7 Alith
Compound B9] 'H-NMR spectrum®| 4] 2.56 ppm(dd, I =16,

264

6,6H 24

ppm
Fig. 8. PMR spectrum of compound B.

OH
OH

OH

OH
Fig. 9. Structure of compound B isolated from pear.
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Tlo= 1079000 100%=TI18

0
4]
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Fig. 10. Mass spectrum of compound C.

8Hz), 2.75ppm(dd, J=16, 6Hz)= alipatic ¥4 ¢ 4-HE
9|m 33l 4.13(m), 4.74(d, J=6Hz)= catechol®] M3 #<l
signal®™ Z}z} 3-He} 2-HYS I 5 U E3F 5.86,
599 ppm spectrum double?] FEUYFORE 6,8-HAU-E AL
39T 6.52ppme] 2HE Q] signal 2.6-HZA (+)-gallo-
cathein®. & =7 3}5] th(Fig. 9).

Compound C

AR

mp: 217~219°C

Asge [OL]ZDS: —46.8° (C=1.0, acetone)
FAB-MS nvz: 305 [M-H]™ (Fig. 10)
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Fig. 11. PMR spectrum of compound C.
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Fig. 12. Structure of compound C isolated from pear.

C,H, 0, C=56.92%, H=5.14%, 0=37.94%

'H-NMR &: 256(1H, dd, J=16, 3 Hz, 4-H), 2.70(1H,
dd, J=16, 4 Hz, 4-H), 4.12(1H, m, 3-H), 4.73(1H, brs, 2-
H), 5.87, 598(cach 1H, d, J=2 Hz, 6, 8H), 6.51(2H, s,
2.6'-H) (Fig. 11).

Compound C= Fig. 109141$} 7Fo] negative FAB-MS©l A
3059 EXHE AL o]E epicatechin D catheindl] AbA
B4 VN7 o A8 EFYS ¢ F Ay 'HNMRY
EEHe 2 Ho} 256 ppm(dd, J=16.3, Hz), 2.70(dd, J = 16,
4Hz)®] 4-H, 4.12 ppm(m), 4.73 ppm(brs)2] 2, 3-HS] spec-
trumZ JE A ()-epicathechin? -FAFH.21} 6.51 ppmoll
Al singlet®] 2-H9] 2,6-HZ Ho] XEZ (-)-epigallocatechin
o7 FA3HTFg 12). =3 compound C2 'H-NMR
spectrum compound C-13} YX5} 202 (-)-epigallocat-
echin® 2 574 = thFig. 12).

Compound D

Yo $AY Be

NF= [0]d) : 216.1° (C=0.98, acefone)

IR VEPT em: 1710(CO0), 1600(C=C)

FAB-MS m/z: 729 [M-H]" (Fig. 13)

CyH, 0, C=61.74%, H=4.21%, 0=34.05%

'H-NMR & 255~2.57(2H, m, 4-H), 3.25~3.76(2H, m,
33H), 4.55(1H, brs, 4-H), 4.98~5.002H, m, 2.2-H), 6.24
~648(3H in total, m, AAring H), 6.88~7.306H in total,
m, B,B-ring H), 7.63(2H in total, each s, G-H) (Fig. 14)

0596 FABNO30.4 RT=0135+E)
100% = 25750

TIC= 9736704

HA -

511 128

601

o 1 NFORFRTLY: | 'l.l'L L S — .“d

530 600 850 700 )
Fig. 13. Mass spectrum of compound D.

&H

ppm
Fig. 14. PMR spectrum of compound D.

Compound D-1

92 FHY 2

ABE [0],> -198.1° (C=1.0, acetone)

'H-NMR &: 2.54~296(2H, m, 4-H), 4.04~4.99(5H in
total, m, 2,2',3,3", 4-H), 5.87~6.19(3H in total, m, 6,8,6'-H),
6.32~7.20(6H in total, m, ing-H) (Fig. 16)

Compound D-2

R

mp: 266~268°C

IR VEBT ¢l 3400(0H), 1710(COO)

max

PMR &: 7. 16(2H, s, G-H) (Fig. 16)

Compound D-3

928 2Ry po

[a]?: +25.4° (C=0.7, acetone)

PMR & 4.092H, s, -SCH2-), 4.00~424(1H, m, 3-H),
438(1H, d, J=4 Hz, 4-H), 494(1H, d, J=10 Hz, 2-H),
58(1H, d, J=2 Hz, 6H), 603(1H, d, J=2 Hz, 8-H),
6.76(1H, dd, J=8, 2 Hz, 6-H), 6.84(1H, d, J=8 Hz, 5-H),
6.93(1H, brs, 2-H), 7.16~7.46(5H, in total, aromatic H)
(Fig. 17)
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Fig. 16. PMR spectrum of compound D-1 (A) and D-2 (B).

Compound D-4

PMR 6: 2.52(1H, dd, J=16, 8 Hz, 4-H), 2.94(1H, dd,
J=16, 6 Hz, 4-H), 4.02(1H, m, 3-H), 4.57(1H, d, J=8 Hz,
2-H), 590(1H, d, J=2 Hz, 6-H), 6.06(1H, d, J=2, Hz, 8-
H), 6.75~6.92(3H, m, B-ring H) (Fig. 17)

Compound D-5
Compound D-4 ¢} &4 (Fig. 18)

TLC/$oll4 compound D& RfA= A|Y w9ke™ anisal-
dehyde % FeCl, &-fol 3z Hk3-2 sigizlol &3
¥ gdoz 48 4= gl Fig. 13901412} 7o) negative
FAB-MSOl|A 7299 #£A%& Aoz ¥ w@dol
dimeric ©]/d9] SFELLE & 4 AUrh Compound D2
PMR spectrum’doll X Fig. 14014 ¢} o] 7.63 ppm®] singlet
9] 6HE 2] galloyle] AAME 2R gallic acid’} 28E IE

3 7 1 L 4 3 2
rpm
D @ '@@:
| ]
[ B ]
% -n
[4-H
[lh lii’ i
8 ? ] § 4 3 2
pRm

Fig. 17. PMR spectrum of compound D-3 (C) and D-4 (D).
E
o0,

64
H

ppm
Fig. 18. PMR spectrum of compound D-5 (E).

Ae & F AN tannased At st At
compound D-13 D-2Z 1:1 mol2 YUUTHFig. 16).
Compound D-12 PMR spectrum®l|A] 4.04~4.99 ppm A}e]
o} 2-Ho| 23 flavan FA 9 signalo] HAAER cat-
echin e} 2 FHsA HA o) signale] E33ate] R=sl7]
oj#l 9 o™ compound D-2= PMR spectrum’doll 4 gallic
acid2 =2 rhFig. 16). Compound D-1-2 thiolysist-&=
7= Sephadex LH-20 column®Z &2t A3} Fig. 1704
¢} 7ro] compound D-33% D-47F 1:1 mol®] H&E dojH
o compound D-32] PMR spectrums 1%+ 23 4.09
ppm(2H, s, -SCH2-), 7.16~7.46 ppm(5H, aromatic)*l*] ben-
zylthioether3te B2 2 AP 1 o] signal (+)-
catechin signal#@ FARSIATH oAl B9 24 A8E 9
3] Raney Nidlol €332 AA Sephadex LH-2022 3

A3 A3} compound D-58% 2&  AUATH. Compound D-
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OH oL .
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Compound D

OH

OH
Compound D-1

OH [¢)
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OH g

Compound D-3 ©

Raney Ni
OH O_ .-

Compound D-5

OH
OH

H +i PhCH ,SH
OH

©: + oH
Y OH

C[OH oM
. on T+ oH OH

COOH
Compound D-2

QOH

o )

d OH
OH

Compound D-4

OH

OH

Fig. 19. Tannase treatment, thiolysis and desulfurization of compound D.

59] PMR spectrume AHE A3} Fig. 1814 7o) com-
pound A9] PMR spectrum} UX)3l% (+)-catechin®. & 3
892" compound D-49] PMR spectrum= (+)-catechin®]
signal?} X3 THFig. 17).

B3 compound DY) spectrumdil A Aol swshe 4-He
A7 ZEZ compound D A9 (+)-catechin-3-0-
gallate, 319 (+)-catechin®] 40-89] A ez AFYH
procyanidin B-3-3-O-gallate= 5793} thFig. 15).
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