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al. 2003; Tominaga et al. 1999), #1723 AAEH (Hou 2003
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YE i (McDougall et al. 2005), $i A% A YEH (Losso et al.
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Rubus idaeus, 4% : Waindar-bayred, Skyna, Neutoka),
2O 2 —F ANY — (3 —n v/ FAF,
Rubus idaeus, 5:FE4 : Fargold, Golden-emperor) 3 kX
CIRFED T T 7 FARY —(F—8m y ¥ A F,
Rubus idaeus, AR &7 T v 7 XY — (A3 V
Y7 A F 2, Rubus fruticosus, fEisA~H), 7 A~Y
— (kA =3 v RZ Y, Ribes uva-crispa, ShfE4 ), L
v RH—F2 N TZH ATV, Ribes rubrum, S-Fi4AH),
TH=_XY—(Fua~A /X, Vaccinium uliginosum,
nhFEA AN,
vitis-idaea, ShTEARW]) ORIET, HELTHRSOF H =
5T 8 AN b 10 OUUHEE NI LTe, &/ DRFEITA
IR, SRELIFV—CTHREITA AL T 2—
b—& L, 12.5g ISR 3MEED 5 XM A L/ — /v %]

Vg Ry —(arex, Vaccinium

RACT v N T =V EEEDRRY 7= —/VEEZ I L
72 UMD 2005), ZOOFRIEE, FEROEIEL 3EILE
MR L ChitR 250, IRMER ICIBRIRATE LTz, &4
Higie —4 ) —= R L—% —CREEE L, —Es
DRI\ EIRS%, HP20H T L (40 X 15mm) (ZffE L, 7%
HAKRTHRIFR TS /) — il 2 iR ) 7= ) —n e
L7z, F722O—EIFRM I LH-204 7 2 (40 X 15mm)
LT, =&/ —)b, XAZ ) —=LBRT60%T &
TR L CHE 9 A ST IS AW (FFE S 2007)

2. MHEEDAE

I3l DM~ v A (ddY &, HA SLC) & —AM OBk
B CNES  2007), 16HFEOMAER, %5 A
—RERY 7 = ) — /L H3250mg/ kg (REIT72 D L O ITH
L= bOERERG D300 7 TRAKE L, B
Wi (2g/ kg thf, TU7 v ROIATu—R)2h 27,
B hE%, 3055
FLvYa QLD (TARy Mickymh s ra—2a
EZRE Uiz, B EBRIIHIL S E R EBY R E B

KORBEBT, HA FTA AT T2,

, 604557143 LN 204514 12 BRI L C,
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INRERICEENDRY 7 =/ — )LD P FHJH & Y S — B

N TR, 1000rpm, 33O L EiEE Y VB
H U v MR (pH6. 7) T00{E AN L= 6 O 2 FEE IR
(a -7 I7—BiEHEMH) & L, 77,

a v X —BIERE, BREEO« - 7 ra v —E(EC

a -7

3.2.1.20, AU = X VERRE) R E20/ml 1272 D K D
W2 U A Y T LR (pH6. 8) & N 2 TR L 72,
WEO RRESRTEVE DR E 1L, AR L7238 o b & 2 e
% DNS {ETHT o 7= JEES  2007), T 72dbbH, 1ml @
0.5% 5 > 7 i, 0.6ml 00, IM U > ERFEERHE (pH6. 7),
0.2ml @ 1 %MEAbT MY 7 LB A RBRE [N A TR
BREERL, BIOF 2—712100ul Da -T2 7 —
B E 10001 A Y 7 = ) — VK OB FRIEATK
AR LTZ, MWL, 37TCTT LA v a— L&,
3TC T304 MA v F 2~ — kL7, 0.2ml O2M ZKEEAL
TRV T LK A TG 245 1k S, 0. 2ml 1%
V= bu b U FOLEKERTR GEEH) &I 2 T L0 [HIdhE
W TR S, 540nm DU 2 HIE Uiz, HE5r ffi
FIGHEXAE U8 RN O RN Lz, £z,
a v 2 — IR E I,

a -7
PR 121, 5ml 0. IM Y g
FRET R (pl16. 8), 0. Iml 0. 4M 3 =1 BE/KIAEHKE, 0.2ml @
1 %M T N U U AR A N2 TR A ER L, Bl
DF 2—=712100pl Da - ZNa X —LEIRE100 u
1OMARY 7= ) — VIR DOERIR G R 2 ERC LT, W
FIX3TCTIONH T LA v FaX— R L, IRAEHKITCT
3053 A4 ¥ 2 X— h L7z, 0.2ml O2M AKEE{LF RV
U LK M A TS ZEIESHE, 0.2m1 D1 %Y=
b ) FOVERARE IR (GE A 202 T10455 Hubige
THA S, 540nm ORI A RIE UTe, WS> AR R T
PEIZA U8B ol R bRl L, £z, A%z
TIRERDBRIEE F2hi L 7= BROAE & 07 X 0 W REE SR T
PEOPLER (%) KON ICH R H LT,

4. RYIx/—L, 7Y rITZUBLURBLEE
DBRIE
WU 7 =/ —/LilX Folin—Ciocalteau #E(E F 6
2005) CHIE L7z, 37205, 0. Iml ik}, 0. 3ml DK,

0.4ml @ Folin A3 A 1% TR0, 4ml D10% K
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BEF b U U LEINATHEBE, 30COT 4+ —F—/2
T304 MRS L7z, 3000rpm |2 X % 3 L 3% D 760nm 1
FefEZ R, FEEEI0g 4 OATF U YELE LT
WY 7z —VwmERH L, 872 M7 =i

pH-differential % (Subramani et al. 2002) [ZfEV>, #F
ffEF100g MV DT =V 3-7rav RELLT
B Uz, 70 o7 = AR, 90H HPLC (R ERTRY)
THHT Lz, 40°COWiFE% Z L ; Phenomenex C18(4. 6mm
X 250mm) Z FAVY, HiE 1 ml/min O HIASEIZ0. 1% bV
TV a iR A T AR R K (FRIBERA) £0.1% MY 71
Aoz a7 b= kUL (EEEHEB) 2 AR B 23
8 %1 530% FE TN T EFT AT TV x v Mtk
FHV, SPD-10ADvp A HHi#e A4 #2#5¢ L C520nm TR L7z,
F7o, ROV T =V 3 - Fvay REEERE L L
THWZ(E TS 2005), Hrig{biEMEiL, 1, 1-Diphenyl-
2-picrylhydrazyl (DPPH) 7 ¥ 7 /Wi BiE M & U CREAfl
L7z UNES  2006), 7205, 150ul OF 7
D 0.5M DPPH- = & / — VIR 2 N % CIRA 14,

BrsECIsoMBE L v/ 7L — ) —&—
(MTP-300, =& 7") % A T520nm 1351} % WA % M
TE L, BfFER100 g 40 O Trolox MiY&E L L TR L,
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B A LIS L TR LZ (S 2007), AREEIKRIE, 9
ml @ TES #E&#E (pH7. 0) 1280mg > h U A L o1 > (Sigma),
10mg D L ¥ F > (KAL), Smg D= —LigT U ¥
L (B e 2z, BERAEEITOIRE L7, 20u
1 OFEEE R, 30 u1 DORHRFEY 73— (3mg/ml, EC
3.1.1.3, Sigma), 201 OBEFRE DY v 7 VKK %
E<IRFItR, 37°C, 304MKIS &4, 7272512 NEFA-C
T A b7 a— (Reilis) & v ClEsene i &4 e L
Too A2 N — T DR R & O LN D,
JEE ) /S —BIGPEIT R D B (%) L OV IC &2 B Uiz,
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1. MAEED LS MG R UCHEIBEREEOET

Ly RZARY —, fZm—F3 AN —BLURT T
75 ARY —=DRY T = )=k lmilic~ v RS
LT, Tv7rvEEELIEEE, A2 —F AR —0D
RY 7z ) — Vb Uiz~ U 2030453t O b EIZ D
KA/ EFIHINRD b, 2 b r—LDF80% D
%R L7 (Table 1), F72, Azu—A%&HKG Lk
XL, AT —FARY —DRY 7= ) —ViEERE L
TP RIZO A I MAEE LA AR 5h, =
s —EDOKIT5% E R LTz, £z, Ly KT AXY —
T T I TFTARY—ORY) Tz ) —NVEFKE LY
ZOMBEENE, £ EIRER 5605, B 5141205
®IiZ, v he—LOMbEEL Y FEICEWMEZRL,
IMFEE O ST AME T OHIHI 23R 7z (Table 2),

n—=F AR =BT T v I TARY =R Tz /—
NV DB0%IEMEFLERREE (IC) Z|E L& A, Ly R
FARY —RY T x ) —)LD IClF9Tppb, f =11 —
ARY —RY 7 = ) —/LDZ{LUT101ppb, 7T v 7 T X
ANY =R T = /=)L DEFLIL588ppb T o 7= (Table
3)o FERIC @ - 7L a v B —B IR 5 50 %15 MR
FRE(1C) ZMELEZA, Ly RTARY =K
7 x ) —/DFHNIFTAT9ppb, 4 T —F ARY —R Y
7z ) —I)VDZERIE34ppb THH T2, T T v I T K
RY—RY 7z = /VITEFBAFEHARNZE A ERO BN
7eho Tz (Table 3), in vitro ERRIZEBNT, Ly RTX
RY—=RY) Tz ) —WFA 2 —F AR =K 7=/
— /b & R EENZWE iR DI DR SIS, in vivo
FRTIEA = —F AN =K 7= /) —/MIDHHR
R fREE 7 OIHETER S8 b, ThbdZ &

Table 1 Blood glucose level (mg/dl) in short-term administration of RRBP, YRBP

and BRBP after feeding with starch

Time (min) Control RRBP YRBP BRBP
0 87.5 + 22.7 92.8 £ 9.3 85.8 = 4.6 92.5 + 12.9
30 300.0 = 28.3  303.0 £ 26.3 239.0 + 34.0* 313.8 = 28.1
60 267.5 £62.2  240.0 = 35.4 205.8 £ 26.4  253.0 = 54.6
120 109.3 = 25.7 106.8 £ 15.4 96.0 £ 14.4  100.8 = 15.5

Abbreviations : RRBP, Red raspberry polyphenol ; YRBP, Yellow raspberry
polyphenol ; BRBP, Black raspberry polyphenol.

Values are means =+ standard deviations for 4mice.

*p<0.05.

Table 2 Blood glucose level (mg/dl) in short-term administration of RRBP, YRBP

and BRBP after feeding with sucrose

Time(min) Control RRBP YRBP BRBP
0 86.0 = 11.5 92.0 = 29.3 80.8 = 15.8 93.3 £ 10.6
30 187.5 £+ 16.1 191.5 = 19.3  141.5 = 20.7* 181.0 = 10.6
60 155.3 =£12.8  199.0 £ 31.9* 160.8 + 32.7  178.3 = 15.9
120 100.5 £ 9.9 112.5 = 16.1 116.5 £ 37.2  122.3 £ 17.7*

Abbreviations : RRBP, Red raspberry polyphenol ; YRBP, Yellow raspberry
polyphenol ; BRBP, Black raspberry polyphenol.
Values are means *+ standard deviations for 4mice.

*p<0.05.
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INEFEIZEENDARY 7 = ) — O MFHE 5406 & U S — B iEERE =

Hly RTARY —RY 7= ) —/VIZEEND ML
HEfE o LA 2 PEET 2WE A ETh b LIRS,
ED LD RS T DIER 2 DINT SN TIEE %D
HBETH D, McDougall DHFETIE, T ANY —HKY 7
= )= NANH BT F UWEIER T NV AIMIEIZ 0 S L
T N T =S « - Iy A =R
EHL, =772 =BG N a - T T —BIEE AR
E45H L EWE LTS (McDougall et al. 2005),
oL, AREIZEICBNCT » by 7T =0 BNEMSTHD
TTw I TARY =R T )=, « - Ty
H—BIEMEDOREERN E o< LN holz, &
BIOFERNS, T b7 =V ESITIRA LI ELE
MR, o - I Na X —BERICEEE 52 500 L
IR, FARY =T v T =D« - vy
Z—BIEEOEERIZ OV T, 5% S DICEE7a R
RN TH D,

2. RYTZz/—LRUT Y b T7UEBEHBREEN
INREOHTRY 7=/ —VEENPRE D ED > T2DIE
7T w7 T ANY —(6.61£0.1Tmg/g) TH Y, KT
Y ar_Y —(6.54%0. 09mg/g), 7V~ — (593
+0.04mg/g) B L VT 7 v 7 <) —(4.57%0. 08mg/g) D
JIECd -7z (Table 4), F =@V HIEMWIEMEZ T LIz
75 w7 _Y—(26.3£0.0pumol/g) THY, WNTT
5w 5 ARY—(24.8+0. 3 umol/g), TH~~Y—(18.3
+1. 1pmol/g) RN > A2 —(16.9+1. 0 ymol/g)
T o7z (Table 5), ZANHRY 7=/ —/LEEEHUE
{BTEME & ORFICIZIEDOFHBI AR bz (v =2. 1405x +
8.3332, R*=0.6364), ZI O DfERNL, INREDH

FEALIGMEIEAR Y 7 = 7 — VERICHBET 5 2 L VRS
7o LU, /DNREHITIIRY 7 = 7 — VDML
EPEERT T RAaL e @goehas ) A R EREENR
TWBHDT, ZhbEDOHEEERICONT LA H%IRGTT
LIMLEDNDA D,

INREORTT > b T = EBRNRLE N T-0
7T TANY —(416.2+17. 1ug/g) TH Y, K
TT7H~_VY—(130.7£6.7Tug/g), 77 v 7 XY —
(121.0+4.9pg/g), VT ~_U—(106.0+1. 44 g/g)
Th otz (Tabled), 7 F 7 = U E MR L7
LZAH Ly RTARY—D1IETHDLUA X —N
— L v R T Cyanidin-3-sophorosid, Cyanidin-3-
glucorutinoside, Cyanidin-3-glucoside, Cyanidin-3-
rutinoside 2%, 77 v 7 7 A~V —TClX Pelargonidin—
3-glucorutinoside X° Cyanidin-3-rutinoside 7%, 7
v 7 5 XY —T|% Pelargonidin-3-glucorutinoside
DERDELTROON, 7T 97 FARY —TEIh
LSO bEEERO bz, A TR —TF ARY —2
AT, MORELIBRLTT Y Mo T =& EN D
KA (77 ==L R ;2.0+4.0pug/g, T—LT
YL NRT—0.920.0ug/g), AV AT—RRY T =
J =V DEIE IR ERED R STz,

FINREDORY 7 = ) —/V% Sephadex LH-2071 T A
vm< b7 74— Tl L7z, Sephadex LH-20
HhThra~ NTT7 =K DEREARZ =%, KE
MIRARY 7 = ) =N Do (ERE) DFEWERT I L
DS N T D (Takahata et al. 2001), $72bbh,
T4 ) —VEHESNE, T R T L,
AL = VBN TERESEDORY 7 = ) — V(X

Table 3 Polyphenol concentration which inhibits @ -amylase and

« -glucosidase activity to 50 %

50% inhibition concentration (ICs, ppb)

« -amylase @ -glucosidase
RRBP 97 479
YRBP 101 314
BRBP 583 n.d.

n.d. : not detected
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1$69% & milroTeDlzxt LT, 77

v 7 TGANY =T v _RY =R T = ) —DEAIT
1%UFThHol, FARY =LY —3RY 7
=/ =ML, AZ =NV THEHLERY 7=/ — L0
HAB5%U LERL, fOREL (TR DRHHAE T LI
(Table 4), ZIHDZ EMbA T r—F XY —LISk
DODREORY 7 = 7 — /L, £/ ~—RRZ R
WZHY, BT T vy TARY =7 =Y — Tl
Fio® ) ~—HBIRY 7 = ) — AR EOEERE RO N
HEER ST, FloRFIEPIAY I~v—RKRY 7 =
AR EER, REORHICLY, EHENRRRDZ
EWRE SN, A,
DI RGPS S LD,

F ) dw—TRY) 7= ) — VA

W, AL, NEE

3. BEUN—EEEDOEE
HBNRERY 72 ) — LOREY S—BIEPEIC R S

50% EMERLE IR E (1C) 3Rz & Z5H, A =Tr—TF X

R —D 7 7 —A2—)L K28 2ppn, T—/LF LT

N7 —T3LT7ppm KOy RTAXRY —DX— ~HT
32. Tppm 7R L, @YU R—EiEEE %7~ L7z (Table
B Y R—PIE

IZIEDOAHRI S

5, £z, FNRFEOT LV N T=UF
PEBH T 0050 % 15 HEBH F I B (1C5) & DRI
B b (y=3.0444x —205.5, R*=0.6744), F£7=, &
)R Y 7 = ) =V OEIE LY R—BIEHELE O
50%TEMERLE I (1Cx) & ORI HIEDFAR (v =1. 0784x
+4.8117, R*=0.7013) 3@ bilz, LovL, AV =
~—BRY 7 = )= A OEIG EREY S—EBEE D50%IE
PR (1C5) & ORNZITAOHBENE D vz (y =
—1.08478x +95.586, R*=0.702), ZhbHDI Lnb,
JEY NR—BIEMEOREX T T =2 E0E ) v —
BRY 7= )= TlERel, AV Iv—RBIKRY 7= /) —
IR AT D Z L MR STz,

i

AT U IR B PFER 2140 COE 7 1 775 LRFZE oD —
BRELTITWE Lo, F72, slBEREAMEAL T
WA B IO = L E T,

Table 4 Polyphenol and anthocyanin contents of 11 fruits

Polyphenol Proportion of the polyphenol Anthocyanin

Spiece Variety (mg/g FW) A B C (pg/g FW)
Waindarbayred 1.8 £ 0.1 55 1 44 304 £ 2.1

Red raspberry Skyna 1.8 £ 0.0 49 1 50 37.6 £ 1.4
Neutoka 1.8+ 0.1 62 3 35 39.2 +1.1

Yellow raspberry{ Fargold 1.3+ 0.0 24 17 59 2.0+ 0.4
Goldenemperor 0.9 = 0.0 34 22 45 0.9 £0.0
Black raspberry 6.6 £0.2 94 5 1 416.2 = 17.1
Blackberry - 4.6 £ 0.1 75 24 121.0 £ 4.9
Gooseberry - 1.5 £ 0.1 42 38 20 30.6 £ 0.6
Redcurrunt - 1.5 £ 0.0 58 12 30 31.3 £0.8
Asamaberry - 5.9+ 0.0 82 18 <1 130.7 = 6.7
Lingonberry - 6.5 = 0.1 50 44 6 106.0 = 1.4

The elution A ;
LH-20 column.
Values are means * standard deviations.
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etanol fraction, B ; methanol fraction and C ; 60% acetone fraction of the
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Table 5 Antioxidant activity and pancreatic lipase inhibition of 11 fruits

Antioxidant activity

50% inhibition concentration of
pancreatic lipase

Spiece Variety (p mol/g FW) (ICs, ppm)
Waindarbayred 13.8 =2 0.5 47.0
Red raspberry Skyna 13.9 £0.3 442
Neutoka 13.4 £ 0.5 32.7
Fargold 11.3 £ 0.4 28.2
Yellow raspberry{ Goldenemperor 7.9 £0.2 31.7
Black raspberry - 24.8 £ 0.3 81.1
Blackberry - 26.3 £ 0.0 53.6
Gooseberry - 7.8 £1.0 54.6
Redcurrunt - 10.3 = 0.4 46.4
Asamaberry - 18.3 £ 1.1 69.7
Lingonberry - 16.9 = 1.0 41.3

Values are means * standard deviations.
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Summary

In this research, we extracted polyphenol from six
types of raspberry and five kinds of small fruits, and the
composition and the functionality were compared. The
content of the polyphenol was different according to the
small fruits kind, and a big difference was detected in the
composition like the anthocyanins content and the ratio
of the oligomer type polyphenol. When functionalities
were compared, the anti-oxidation revitalization and the
pancreatic lipase obstruction revitalization were different
depending on the kind of small fruits. The correlation was
detected when the content of the polyphenol was compared
with the anti-oxidation revitalization and it was suggested
that the anti-oxidation revitalization originated in the
polyphenol. Moreover, it was suggested that a positive
correlation was admitted between IC50 of the anthocyanins
content and the pancreatic lipase revitalization obstruction,
and a negative correlation was detected between the
ratio of the oligomer type polyphenol and IC50 of the
pancreatic lipase revitalization. The pancreatic lipase
obstruction originated in not a monomeric polyphenol like
anthocyanins but the oligomer type polyphenol. When
the sugar solution enzyme obstruction revitalization was
examined by using the raspberry extracted material with
different red, yellow, black fruits color, a high obstruction
action was detected in a red and yellow raspberry.
However, when the animal experiment was done by using
these raspberries, only the yellow one showed the blood
glucose level rise control action, and a result different from
the in vitro experiment was shown. The application of the
metabolic syndrome control action of these small fruits to
the human will be expected in the future.
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