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Fig. 1. Structure of arbutin.

1) whe] #led =4 gelEy =2l e =
TEelEe] 7P 2 Xl 71eE Atst 7ol o] ok IL shelraE 27’ 23} catechin, -gallocatechin
712 A At elAloll mE faflek 282 oAl epigallocatechin, procyanidin B-3-3-o-gallates] 3}t

ATH1L). LR sharzs e

F20) ) 3 P59 B
4%:2) SFEL Bel FAN

ol GEA Utk O vfe] ool Bol FE e EE deWnk 3 A S(13)2 vl a3 s
SRS B mA R & deEA glow, 53] kA =242 chlorogenic acido]3. T2 epicatechin, 4-
7h QPgAdel HoluaL g o0& o] 7hsste] 7 hydroxymethyl bezoic acide]™ Alazufol| A Swio] 2
Bo] AMEE= Y5o| melanogenesisol|A] tryosinase  AJShk= A]7]9ll chlorogenic acide] o] §243] 7HAs}
o] &S Aslishs 5ol Atk gEiA Jri10). & of o|= uje] Akstel o] QS Aol ST o &
HE)S o ok tyrosinase 94411 hydroquinone (HQ) A AT 9 4201] w}a} phenollc compound ZAFsH
o] F2RgRl Al=-frol), HQE] 7] ARgAlel Ueld  Zhang 5(14)2 3l e 5 Jeid o 7P =
T U= T4 Awis(ochronosis)e] §lom, HeHrAto] kom o]F A< 717} il X*X} Zagicky. Bugick
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Table 1. Contents of total phenolic compounds in Asian pear fruit at different growth stages

(mg/g fresh weight basis)

Cultivar Stage Peel Flesh Core

Young fruit 22.662 0.872 6.39%

Hosui Unripe fruit 14.94v 0.45° 1.65°

Ripe fruit 2.96¢ 0.46° 1.42°

Young fruit 22.982 0.982 24.612

Niitaka Unripe fruit 16.49° 0.49° 5.690

Ripe fruit 2.21¢ 0.30¢ 1.78

Young fruit 20.612 1.23= 37.962

Chuwhangbae Unripe fruit 10.86° 0.44b 5.04°
Ripe fruit 1.52¢ 0.32¢ 143

Young fruit: 69 (Hosui) and 73 (Niitaka and Chuwhangbae) days.
Unripe fruit: 115 (Hosui), 119 (Niitaka) and 134 (Chuwhangbae) days.
Ripe fruit: 153 (Hosui), 179 (Niitaka) and 192 (Chuwhanbae) days.
These days elapsed till harvest after full bloom.

Different letters within the same column indicate significantly different values (P<0.05).

(AEZA]: Zhang 5, 2006)
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Table 3. Seasonal chang of dietary fiber content of feel and flesh in Asina pear cultivars

Harvested date TDFY IDF2 SDF?® SDF/IDF

06/20 26.5742.222 24.20+1.902 2.37+0.32» 0.10

07.20 22.06+1.40° 20.11+1.28° 1.95+0.120 0.10

PUngsu 08/05 19.52+0.44> 16.86+0.33° 2.66+0.112 0.16
08/20 12.80+0.29¢ 110.99+0.23¢ 1.81+0.06° 0.16

09/05 10.48+0.11¢ 8.45+0.05¢ 2.03+0.06° 0.24

09/12 10.53+0.07¢ 8.27+0.03¢ 2.26+0.04* 0.27

06/20 25.43+0.802 23.99+0.822 1.43+0.02¢ 0.06

07/20 16.56+0.66P 15.14+0.71° 1.42+0.04¢ 0.09

08/05 15.40+0.25> 13.59+0.245 1.81+0.01¢ 0.13

Shingo 08/20 12.17+0.30¢ 10.58+0.23¢ 1.58+0.06° 0.15
Peel 09/05 10.15+0.12d 8.95+0.15« 1.20+0.03¢ 0.13
09/18 10.13+0.16¢ 8.77+0.20¢ 1.3540.04¢ 0.15

10/04 10.6640.43 8.04+0.83¢® 2.62+0.400 0.32

10/12 10.68+0.67< 6.96+0.40e 3.72+0.272 0.53

06/20 27.70+0.102 26.05+0.252 1.65+0.15 0.06

07/20 24.10+0.59° 22.03+0.43° 2.07+0.16° 0.09

08/20 16.83+0.60¢ 15.14+0.48° 1.68+0.11bc 0.11

09/05 14.69+0.13¢ 13.36+0.13¢ 1.33+0.00¢ 0.10

Chuhwang

09/18 13.9440.21 12.4440.23¢ 1.50+0.01bc 0.12

10/04 13.07+0.06¢ 10.34+0.22¢ 2.73+0.282 0.26

10/12 11.78+0.54f 9.06+0.28f 2.72+0.262 0.30

10/18 11.86+0.29 8.67+0.11f 3.18+0.172 0.37

06/20 4.76+0.002 4.38+0.15% 0.38+0.15° 0.09

07.20 3.69+0.51° 2.34+0.20° 1.35+0.312 0.58

Pungsu 08/05 3.0540.24t¢ 2.154+0.20° 0.90+0.04* 0.42
08/20 1.92+0.154 1.24+0.10° 0.67+0.04° 0.54

09/05 2.644+0.15¢ 1.24+0.05¢ 1.40+0.202 113

09/12 2.64+0.17< 1.18+0.03¢ 1.46+0.202 124

06/20 8.28+0.102 6.76+0.082 1.51+0.012 0.22

07/20 2.94+0.09° 2.06+0.120 0.88+0.03¢ 0.43

08/05 1.69+0.09« 1.05+0.13¢ 0.64+0.03f 0.61

Shingo 08/20 1.43+0.05¢% 0.85+0.04« 0.58+0.01f 0.68
Flesh 09/05 1.31+0.02¢ 0.63+0.01¢ 0.68+0.01¢ 1.08
09/18 1.43+0.05¢% 0.60+0.01e 0.83+0.04¢ 1.38

10/04 1.82+0.03¢ 0.67+0.02¢ 1.15+0.06° 1.72

10/12 1.89+0.13¢ 0.57+0.02¢ 1.32+0.11° 231

06/20 8.40+0.452 6.77+0.272 1.63+0.18¢ 0.24

07/20 6.28+0.61° 4.40+0.41° 1.88+0.20¢ 0.43

08/20 3.88+0.46° 2.50+0.28¢ 1.38+0.18¢ 0.55

Pungsu 09/05 4.22+0.01% 1.65+0.08¢ 2.57+0.09¢ 1.56
09/18 4.60+0.16¢%= 1.29+0.08¢% 3.31+0.08¢ 2.56

10/04 4.91+0.11cde 0.87+0.05¢ 4.04+0.17¢ 4.64

10/12 5.244-0.25b0d 1.00£0.02¢ 4.24+0.27* 4.24

10/18 5.45+0.05¢ 0..80+0.01¢ 4.65+0.062 5.81

D Total dietary fiber. 2 Total dietary fiber. 9 Total dietary fiber.

Menas=+standard deviations followed by different letters within same column are significantly different (p<0.05)

(RE=4: Zhang 5, 2003)
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Table 4. Chemical compositions of dietary fibers extracts from peel of Asian pear fruit at different growth stages (%)
Cultivars Stages NDF? ADF2 Lingin Hemicellulose Cellulose Uronic acid
Young fruit 90.29% 65.502 26.212 24.79° 39.282 3.54¢
Hosui Unripe fruit 89.782 57.00° 24.50% 32.782 32.500 6.490
Ripe fruit 73.50° 54.00° 22.55b 19.50¢ 31.45° 6.802
Young fruit 90.002 66.502 22.06 23.50° 44432 3.16¢
Niitaka Unripe fruit 83.65P 51.50¢ 21.29 32.152 30.20¢ 8.16°
Ripe fruit 74.13¢ 56.00° 22.00 18.13¢ 34.00° 8.892
Young fruit 88.902 60.002 24.62 28.902 35.382 2.98°
Chuwangbae Unripe fruit 81.06° 55.50° 24.50 25.56° 31.00° 7.450
Ripe fruit 71.49¢ 55.00° 24.50 16.49° 30.50° 9.462
NDF:neutral detergent fiber, ADF: acid detergent fiber.
Young fruit: 69 (Hosui) and 73 (Niitaka and Chuwhangbae) days.
Unripe fruit: 115 (Hosui), 119 (Niitaka) and 134 (Chuwhangbae) days.
Ripe fruit: 153 (Hosui), 179 (Niitaka) and 192 (Chuwhanbae) days.
ac Different letters These days elapsed till harvest after full bloom.
Different letters within the same column indicate significantly different values (p<0.05).
(R EZEA: Zhang 5, 2005)
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Table 5. Retarding effect of pectin extracted from flesh of Asian pear fruit on glucose movement

Dialysis for 30 min

Dialysis for 60 min Dialysis for 120 min

Cultivar Stage Gl_ucose in Glucos_e Gl_ucose in Glucos_e Gl_ucose in Glucos_e
dialyzate retardation dialyzate retardation dialyzate retardation
(mg/100 mL) index (%) (mg/100 mL) index (%) (mg/100 mL) index (%)
Control 10.46+0.0204x 0 14.74+0.275x 0 22.76+1.25%x 0
Citrus pectin 6.06+-0.350¢cz 42.06 10.11+0.232% 31.34 13.26+0.37c% 41.74
Young fruit 6.45+0.18° 38.33 9.65+0.34bc 34.06 14.99+1.400° 34.14
Hosui Unripe fruit 6.25+0.07° 40.24 9.72+0.46 30.06 16.1440.28° 29.09
Ripe fruit 4.71+0.17¢ 54.97 8.57+0.35¢ 41.86 12.65+0.18¢ 44.42
Young fruit 8.76+0.118 16.25 11.9440.158 18.99 17.30+1.538 23.99
Niitaka Unripe fruit 6.46+0.00¢ 38.24 10.9240.34¢ 25.91 15.76+0.46B°¢ 30.75
Ripe fruit 5.49+0.13° 47.51 8.89+0.13° 39.69 13.43+1.31¢ 40.99
Young fruit 6.25+0.43- 40.25 9.51+0.12% 35.48 13.35+0.86Y 41.34
Chuwhangbae  Unripe fruit 7.44+0.2% 28.87 9.27+0.36Y 37.11 15.31+0.8% 32.73
Ripe fruit 5.65+0.29 45.98 10.21+0.4% 30.73 14.16+1.05 37.78

Young fruit: 69(Hosui) and 73(Niitaka and Chuwhangbae) days.

Unripe fruit: 115(Hosui), 119(Niitaka) and 134(Chuwhangbae) days.
Ripe fruit: 153(Hosui), 179(Niitaka) and 192(Chuwhangbae) days.

These days elapsed till harvest after full bloom.

Different letters within the same column indicate significantly different values (p < 0.05)

(A=2A): Zhang 5, 2008)
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251] 65714 §-24(p <005) A FaskiciTable
6). 0]} 7o) 7HAdl= 73k vie] phenolic compound
7F JPadel 2hg-ste] L*E‘ el FAE e S
gk shedeh

3) wie] a>st oA &zt

Fernandez 5 (23)2 #j 2] pectine] hypercholes-
terolemic dietdl =50l thsle] plasma LDL =& 2H]
= =3} Ao hepatic cholesterol 2] home-
S WAL A0 Rusigon Na 5
i 25 M =RE =% pecting 4

(24)— A=y
detoll A= Fel theted vl 5= pectin

Table 6. The changes of bolld glucose levels according to th feeding of pear phenolic compound to the mice for 6 weeks follow-

ing treatment with STZ

Weeks 1 2 3 4 5 6
Groups Mean+SD Prob > [T] Mean4SD Prob > [T] Mean£SD Prob > [T] Mean£SD Prob > [T] Mean+SD Prob > [T] Mean4SD Prob > [T]
Con 123495 183+13.4 190+30.6 203+34.5 205+151 210+18.5
PA 122458 000 119+120 0.00 127+140 0.19 130+28.1 0.81 133+183 0.00 164+153 0.06
PB 122+10.3 000 129+10.7 0.00 123+245 0.26 100+25.6 035 97+204 0.00 95+146 0.00

(Control, group of treated with STZ #}5-
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Z4]: Kim and Na, 2002)



(A}E&X: Na S, 2003a)

% Change of BP (%)

140

130

120

110 r

100

90 r

80

Plasma Renin Concentration
(ngAl/mi/h)

Plasma Renin Concentration
(ngAl/mL/h)

—e—Conttol —=—PPC-A B

30

25

20

30

25

20

15

10

—+—PPCB —e—PPCLC
()
*K
0 5 3 12 15 19
(days)

. 2. Effect of administration according to the pear phenolic compound on indirect blood pressure (A) and plasma renin

' B

11.1

Control PP-A PP-B PP-C

140
| [~e—Conto —=—PPC-A A
® q30} |-—4—PPCB —e—PPCC
a
=0}
o
[
o 110 |
£
2
5 100t A (%)
R
90
80 — = :
0 5 8 12 15 19
(days)
Fig
(B) in rats.
PP-A, PP-B, PP-C present administration of pear pectin 5, 10, 15 g/kg for 3 weeks.
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Fig. 3. Effect of administration according to the apple pectin, pear pectin on indirect blood pressure (A) and plasma renin

(B) in

rats.

Upper, lower figure present th administration of pear pectin, apple pectin respectively.
PP-A, PP-B, PP-C present administration of pear pectin 5, 10, 15 g/kg for 3 weeks.
AP-A, AP-B, AP-C present administration of apple pectin 5, 10, 15 g/kg for 3 weeks.
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ZARSIATE 47 Estol A thaewtell it pectin 5

Farel 159719 frolet s BT
19%A)ol| FHA A 0 2 7218 225 RN, pectin
10 mg/kg FoIgt AFre] 157 0] 272l 7H4aS 1
ERf%lem, pectin 15 mg/kg Foigt Ao ZE 7]
7ok Zh2e] AES HY o Fole LiehiA) gk
THp<0.05). T+ renin W3lol] glojA izl vsle]
pectin 15 mg/kg Feigk Aol SR Foft
Z4E HYTKFig. 2).

A |
sle] 2K1C e I dsF 3F9] o7k g9t wish &
renin thate] ZAKeE A3H(25), FPASONA Tzl
3lod pear pectin 5 mg/kg AL BE 717k Fot
o14S LRI exgrom, pear pectin 10 mg/kg Al
2] 8YAY 2} 15G A o] Frol gk s YERN A O™, pear
pectin 15 mg/kg A3 15U Folgh A4S U
ERfATE @7 renin WSl flox] thEtol] H]sted
apple pectino] Fo¥ A= EF folgh W} ¢l
o™, pear pectine] Foif 10 mg/kg A3wolA &
AROZ fFolgt AAE VERITKFig 3).

AZZH o 7, ujo| A =5 phonolic compound= &
7 reninyg ol G2 v|R|o] Ff Aslde] a3
7} Qo Eete] A5 Al ER/e] STkl thate] wl
3= pectino] g3}Folojx] o5 o] &3l A7} B 2%

o] olgo] T¥satele Azteck

of

. 22

vt 2 A F skl izt RSk Sl 7]
SAEEES goliy] sl 5 el w11 7]
S BEES GotEA o]59] 7154<l Aol oy
alo] ARG & wlEy B2 e wie] 5 9
F-9loll whet 11 ghge] ME dEith o] HlEy =2
o] RS FFol| viste] FA A Bk 11 Zpe)7} 7}
E FE2 AT ATE ] Fo arbutin 9F- FE1F
o FoJZQl AolE YrERfo] Alare] Fheo] 717 o)
AL, AEEES AF e A% A9 B A5
ol|A] arbutin, chlorogenic acid, epicatechine] =23 &
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A7 o] &, &= creatinine, blood urea nitrogen(BUN)
o] Hsh= 90mg A H & Aol M 478 1A Al
#sje] 65717 Fold(p (0.08) A sl
A7+ 7% renin Wl Rlo1A) v =¥l 15mg 4313 4
Aol Felgt AAaE e el F=4
pectin &St ik 215 ] FSt wis), &4 renin WS}
£ oAkt el a3t A0tk Hie] phenolic
compound+= &t Hdste] Wi E= rCBF, MAPR,
Cardiac contractile forceoll A tz7-2} Hlwale] fo
Moz Exp Y= A0 ATk olde] Aol
% 5 9z el SHEle) Ye F2 A15EAL 4
oot sliErd BAAE Aoladfel shtel pectinat
sl=4 BAE0] in vitro Ao} in vivo AdelN &
& At 2 G Aslel e MAE A0R YeRt
o} web, w7k Gegolt dge) oo wE: A
o) oAlel I mA wje] 427 G Fol
A Qe elel B3} 9IS Rolehs AS S
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