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W OE BTN AR o) B A R A 2 4L 4 RPP-6 HEAT 2544 AR KA b S 9 0 M R A Ak
G PETESY . K DEAE-Sepharose Fast Flow Fll Sephadex G-200 %t 25 # 2 M R 47 70 B gl b . 45 & v ORI
%15 0 3% ¥ (High-Performance Gel Permeation Chromatography, HPGPC) . f# B i 21 4b 5% % ¥ (Fourier
Transform Infrared Spectroscopy,FT-IR) <A i — i 3% B¢ F (Gas Chromatography and Mass Spectrome-
try, GC-MS) I I 3 AL % J5 12 %F RPP-6 (45 Mt 47 3R 4E . A /N BUE W40 s RAW264. 7 F1 A iy JE 3 B il 48
WF5¢ RPP-6 MR AM e St B AL . 45 R 38 W RPP-6 J& — Fh iR P 2% 2 B . by B 47 bl 78 2 0 21 LB .
B A H B W A AL JBE R B 37.8 5 30.8 ¢ 21,45 6.0 ¢ 3.9 , RPP-6 N4 F AR 7. 645 ku  EH 4
F R 7. 769 ku B 4 F il 6. 310 ku, RPP-6 Hf77E 15 R 7 20, o Araf-(1—>.—4,6)-
Glep- (1>, > 4)-Galp-(1—>Hl—>4)-Xylp- (1> B 7 4% 5 2. % B4 514 20. 6420.8. 5990, 24, 045 Fi
16.92% . RPP-6 A W] 8 42 ¥ /1N BUE Wi 40 e RAW264. 7 (4 3% 3 0 47 1 g 3 O 2 3 240 Jfd b TNF- (Tumor
Necrosis Factor, TNF) \1L.-6 (Interleukin-6 . 1L.-6) . 1L-1B(Interleukin-18. IL-18) il NO(Nitric Oxide, NO) Bl .
RPP-6 X ABTS « *~ HA % 17 bR AE A . % DPPH « M5 BRVE A &, B RPP-6 Jj& —Fh £ Bk 1 —

M Wk 2% 2o il - FLAT 0 5 ) S 0 TR G A AT — R A BT AT

KEEW WA EMRAL s S T M s DU AL 1

W &E (Rubus idaeus 1..) f& 35 i Bl & 8 F &
R/ E RS RN Fi s SN E R VNI R
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it AR R 2 R R A A L S e 0
R AT 1, B AR s B IR (R AN 25 T AN (A DL K
AR DR, BT IEREZETF A S E

a7 R JCEE B 8RS AR DR
FMIFEE E FI46 R A DAY . AR 25 AR Y K
W AL ZME SR IR R R | T
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1k A (Nitric Oxide, NO) ., i 8 3% 38 I
(Tumour Necrosis Factor, TNF) . 7 4if ifd — 5 W
40 f 4 9% # #% H F (Granulocyte-macrophage
Colony-stimulating Factor, GM-CSF) . 4 41> %-6
(Interleukin-6,1L-6) LI K 1 4 Z&-13 (Interleukin-
18, IL-1B) Y 43 Wb, 3R B i W 35 A o 2 109 5 0%
PEVOT L RO ) 2R T LU R T R A5 2
O, WRIT R, SO R 0 R A A R R
3 B %L (Hydroxyl Radical, « OH) 148 48 B &
F [ 3 (Superoxide Radical,O* « ), B A 3%
(PSR TG T, KL £ B W B O
« OH #1 DPPH H i % (1, 1-Diphenyl-2-picryl-
hydrazy Radical, DPPH - ), B % 4 W) 1 & 4k
PERITS . by Al A 22 T LR S AR Y
P2 VAT AN A AR A B RIIT R ).

ZHEEM AR EEE Y R Z — W R A
BB E IR YT R A S A o
T LA LA B 22 R SR IO 20, Z2 0 77 58] DLk
#) 10, 692 . HIWIWFSE & B, B B T R I Y
LIRS P 2B GRS 11, 75 %, Al L
RpoE 2 BE A BRAEOR RAL KL, TRk, — S B R
PR 5 22 5 5 BN TR R s BT L B
I P % LRI AE” " . W0 Zhang %
N ) 7 2R SR I v B B KL 22 0 L RE 8 T R
DPPH - , R B A4F B4t S8 AL 2 s A 45 1 Y
Fh R B AN S ML 22 B RPP, BE 0% £ 1 17 83 /)y LIl
i o TNF-o, T# % -7 (Interferon-y, IFN-v) il 4
4 -2 (Interleukin-2, IL-2) MK, B A B & W
GRS TG M B RS 22 B BE 9T 1Y A
AN — B8 HA R W0 T 1Y 2205 2H 23 S T DAY 5 KL
ZWh e A ok, flan, B 1 R EOHL 2 6
%4 DEAE cellulose-52 £F 4 #: #1 Sephacryl S300
BE AT 85 i Ak 45 B 0 2R B 2 0 4H 4 RCHP-S
TE/NBUE W0 i RAW264. 7 ff %) TL-18.11L-6 FiI
TNF-o B mRNA KA & 38 i 75 H . 32 2
WY 8 1) G 88 4 5 6 5 SR BT DA020 A4 i B AN
Sephadex G-100 #ij 2 B &E i +E 73 25 46 1k 15 2 1Y
45 2 B 414> RCP-1 Rl RCP-11 , B 4% & 35 b v
Bk DPPH « #l « OH, {& 3 H %5 58 (1% {7k 4h bt 2 1k
VRIS . 25 1 T B 2 22 W 76 G 32 R 35 550 R Bt
SE AR Y T S R T T B A B R A

AR TE XS 1 g ML 22 Wl AT o By Al RG22
W24 7> RPP-6 JF0F 8 A5 Rk, Jd i /) B
W2 M RAW264. 7 BEAUF1 [ py B 35 Bk 18 38 0F 50

RPP-6 44 5h b 58 38 5 FIAK Sh$i A AL 15 18 LAY
AR Z2 AL o3 04— 20 5 B 1 i
g 22 MR T e RM) P B — S Y BRI KA

1 #MH 57

1.1 #R5iKH

BV R SR ) ) TR A 7l A A BR 2
A CEIETED s /N RUE WEA0 i RAW264. 7 19 H
FEL R 2 o 40 i P s RAW 264, 7 4 i & J1 15 75 5L 1
F B A A B A R A s BRI . B
ZEWE A BN TR R AR Lk
FLAENG [ - P s X B B A R 5 R BR A Al A
i, =R . SR W A FE 8k SR BHE A
A AR AR e R L RS 0 )R o A i R A
AR T CRREF S S AL B
TS 50 28 M 0 A BR A A R g L FE 3 AR
ARG [ 1 Bk 3 R R A B A R SR
SR B A sOR YL P BB A IR A B R 22 b
W (PBS) W [ ¥ 36 14 /R A= W BHB A BR T84T 2
) ; DEAE-35 i B ¢ it (DEAE-Sepharose Fast
Flow) , % ALK Superdex G-200, F B4k 1 57
S0 A B M 1 R AR B R A BR A R CCK-8
R A [ DG 3 B AR AR W BB Ry A R A
F) s TNF-o, IL-6, IL-10 [iff B¢ 4 22 W B il %€ (En-
zyme Linked-Immuno-Sorbent Assay, ELISA){x
G [ R A Y TR R A NO
SEIRF & 1 R DE Y R A PR A Fl  Phagocy-
tosis Assay Kit(IgG FITC)M H Cayman {4 T2
CIRBUR /i v S AT e o3 S RN
Wi (Vo lg A L e =4k T AR F s DPPH,
ABTS Ity Bt st R ERHCA R A H
1.2 &&5UE

HF100 = K532 48 (1 1 B Rk 22 A0 A R
AN FD S, AC2-4S8-CN A= W42 A 4E CR A2 20 Ui 12
7 RS R £ A B2 F]D L Multiskan MK3 i 57 {X
A D-37520 0L EFEER /R BHE A FD .
CPA225D ML FRF (b mt 38 2 R U 28 R gt A R
AHED S R-1001 VN Jig i 75 & A OR M IR T 57
HBRAFED , UGC-24M A MK ALA 101-1BS H45 T
R IR BHE A BR 2 A MS7-H550-Pro # 11
PP S (8 18 LA SR A B A A . RI-502 SHO-
DEX 7R 22 6A il #5 CH A B A g T3 H) , RID-
10A FRC-10A {5808 AR 435 ) Ff GCMS-QP201
SRS R AL CH AR 5 88\, BSZ-100 [ )
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AE RS . BRT105-104-102 Hf 5 e A R 22 M 5t e
alifb R G0 (B M T 5 B A= B R A BR A F)D L FT-
IR650 fi HL it A5 46 21 Fp S5 AL CR B s R B &
RIS A B2 71D SYNERGY LX £ 3 fiE il b A
CEEA MBI ABRAED

1.3 WMESHENYS4K

1.3.1 MEH %4y EC R KBTI
B R ZHE . WMRERGERET 55 CTEM
R 22K 0 R O B I 0 R B IR 52 3F BO B 4067
FEIR AR Ry . FREL 100 g REAE R0, A A7 3
Bk Cm = V=1 ¢ 4), JF & T 8 J7 5 $8 4% b 5d $E B
g . WK T UE#E . MA 80% L BE(m 2 V=
1= 4), T 60 Comh ml i bR 25 6 2% L Ol A SE0E .
FRE 2R, WTIEBEE . MAKG : V=1:5),
T 60 CEEAHI L h, B0 W, FIH Sevag
HEHREAYT IR ER 3 k. WEREEAR
PRHCH .60 °C 4611 T 28 e i 25 e vk 4 2 i (AR R
/4 JEIMA 4 R5RF 95 % L, 4 °Cad % a3 0
PRAFULTE 12 VR T8 S5 AR 15 IR By €2y 2K BV Ry ) 4
FLZ M .

1.3.2 %45 &4t F|H DEAE-Sepharose
Fast Flow X} i &5 40 Z2 B 47 e 43 3 L FREL
1 g W% M 2 B % F 25 18 K IC & B 100 mg/mL
BB &5l 2 B8 ¥ W, 4 DEAE-Sepharose Fast
Flow(7.5 cm X 60 cm)#E 2 H7 B 43 5 >R 2818
KL KR [ ¥ BE (0. 2 mol/L. 0. 4 mol/L.0. 8
mol/L.1.5 mol/L.2. 0 mol/L) i & 1k 51 1% W VE
VRV VR 15 mL/min, BNV EE ph gk 3~
AR, # 5 mL /48 WA Uk, O R R
iy B T 1 A ) 22 L AR R AL 4 L A R
TR )5 I B A 100 meg/mL 2B KIEWR ., KA
BLA Sephadex G-200 #j SAMEEE R ZHTAE (2.6 cm
X 60 cm) [ Z W &E i gl b & 4o ik — A g4k, DU
0.5 mL/min ¥ 3 B9 Z8 8 K B i , 45 & RI-502 7R
ZEAT A I 25 7E L A 22 4 B R AR B IR
SRR VR TR T TR 2 oR

1.4 WEHZHEHS RPP-6 HHRIE

LAl oFREME RSB S &G
(High-Performance Gel Permeation Chromatog-
raphy , HPGPC) 2 46 Il 44§ 2 22 4 20 73 14 20 32 I
SEH Ay T RS K R 22 B 41 4 B R 5
mg/mL & ,12 000 r/min &0 10 min, £ 0. 22
pem F AL B L U8 5 LA BRT105-104-102
HR I I B (8 mm X 300 mm) Fil RI-502 7R 2% 4

eI B LC-10A HPLC Z& 41l i RPP-6 fY
SRR, BAERAERRE 40 °CLLL 0. 6 mL/min
1 0. 05 mol/L @A AE N sh Al . LA
A3 F I B A5 e B IF (5,11, 6.23. 8.48. 6.80. 9.
148.,273.409. 8 F1 670 ku) 1 1y A7 v 22 il b U
M2, IR AR A o il ST A & 2 R 4L 4 1 oy T
Fii,

4.2 AR RGN E 786
& (High-performance anion exchange chroma-
tography, HPAEC) 43 #1 £ B £ & 19 5 b% 41
B, R R 22 AL 0 AN BB B S 2 R B
T B 2 mg Z8, MA 1 mL 2 mol/L
=M. 120 C R KA 90 min, fli HIEH 28 &
IFET R MA 2 mL ZEK, FH 100 mg B & 1L 4H
M JE A DK R R, 2K, 110 CCHE T, FEm
A1 mL ZFREFF 100 ‘CR I 1 h, B HIJEMA 3
mL H2R R A ZE T, EE LU FAPTR 4~5 1k
DIBR K Z R0 SRR, 3R AT S BT A= 9. i
fit 5 CarboPacTMPA-20 43 #7#E (3 mm X 150
mm) A1 ik p E A I 2% 7 Dionex 1CS-5000 &4t
W & WA 1T 2R 77 . R SR BLEY 250
mmol/L & & 1k #1% W %E B 10 min, £ 500
mmol/L &4 50 mmol/L &% Ak 44 1Y 1 iR 5 vk
Bt 30 min, 7 # N 0. 3 mL/min, ¥ IR E A
30 °C, 3835 & bR o A 00 LR B BT T R 0 T B G
L B 28 5 A8 5 22 00 20 53 1) SR 4 1

1.4.3 FT-IR 24  HBEG 2 mg FIIRALHR 200
mg, IR &5 RN K, & F FT-IR650 fi H nf 48
e TSP AT 0 R L K A 400~
4000 cm ™',

L4.4 FhAsdr FRE 2 mg WHEZ WA 77,
A 1T mL JosK — B S AR, B in A H 3E 4k
A B 2 RS TR AR
B, fEK ¥ 30 “C 5T I 60 min, &5 il
A 2 mL AR Lk B A R . B A P
A 1 mL 2 mol/L B = Z MR /K f# 90 min, R 5
K H 60 mg W& fL SR8 TR K ## 8 b i A Pk
R rhRL BEZE 101 CHEAEHE T, FEINA 1 mL &R
fif F 100 °C JMi 1 h, ¥ F1J5 A H 2R 80 e 47 7%
T, HE ERBIE 4~5 RG220 RRE,
WA LBE =Y. OB 3 mL & H
P FEAT AL, 5 E J2 LGS 1) TG K B R B T
e, R A RXI-5 SIL MS @34 (30 m X
0.25 mm X 0, 25 pm) fY GC-MS il & Z it 1k 7™
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Y. GC-MS & K. 2 4R i B o 120 °C, DL
3 °C/min FHEZE 250 C 4R 5 min; AN E
SLWE N 1 mL/min; #FFF FRE R 250 °CL 4
g8 I5 BE hy 250 °C
1.5 WEZHEHS RPP-6 Bk 5 iE M
1.5.1 RAW264. 7 a3 ¥ RAW264. 7
EwE4i i A& 15% FBS i RAW264. 7 41l & H
REFRIET 37 C.5% CO, W =B h R,
FE T R R 0
1.5.2 RAW264.7 @i & 5 1540 0% % K
80 % /r A7 . o RAW?264. 7 40 g LA 1. 0 X 10
AS/FLRg e BE b = 96 fLAR TP, #E 37 C.5%
CO, =AIEFM PR 12 ho 3 EIHE F 0.
AN TR) J5 kv B 1) RS 4 22 M 20 43 5 R (20 ,40,80
160 pg/mL) I 5 pg/mL By BHPEXT B8 B £ 88 (Li-
popolysacchatide, LPS) ¥ » LA AS & W) % 2 0 41
Iy FNLPS WFLAE Ry as (o B AL, B O IR E 6
NEAL, T =AM PSR 24 h R REALINA 10
pL CCK-8 8,37 'C 5% CO, =B KMmHE
1 b {8 FHEERR AL T 450 nm A0 5E W OGAH .
1.5.3 RAW264. 7 m o 5" f8 5 &
RAW264. 7 4l ffd 35 5% Je b #[a) “1. 5. 27, 7E AL
g0 P m A 0. 2 pl. Latex Beads-Rabbit 1gG-
FITC Complex, T 37 °C 5% CO, ) =G4
RRSE 4 h e BALINA 10 pl 596 B i 5 (1
XO [ RE 1~2 min. £ 58 v WG Y JG - 9t
BEFR AN AE ex/em 485 nm/535 nm b 58 % G 3R
B PEAG RAW264. 7 4RI IERE ST .
1.5.4 NO,TNF-a,1L-6 #= IL-18 4 &l &
RAW264. 7 4l i 3% 35 R AL B IR “1. 5. 27, Wi S 40
MO8 3% EIE W . MR NO I 3K 7 & Al ELISA
R & U B E RAW264. 7 40 b 3% W
NO,TNF-o,I1L-6 fl IL-13 A% &,
1.6 WMESEASNEIMISLELE
1.6.1 DPPH - awiAFrrsine [EAN
Ivi) Jo £ A P 85 22 W A 40 AR B IR (5. 10,20,
40,80,160,320 pg/mL), 4 5IH 2 mL & F il
L BEJE A 2 mL ¥ EEh 0. 2 mmol/L ) DP-
PH-Z B W $227, T 37 “Cal# 6 Y 30 min., 7E
517 nm &b & WO B, Of 4% BLL R A SR
DPPH « 3EBRFRSY . DIFLIRMER (VO FE A BEPEXT R

DPPH - i E =[A, — (A, —A,)]/A, X
100%

FF:A, 2 mL DPPH-Z. 5 2 mL JEk

CFER AWM A ;s A, O~ 2 mL W 2R 2 A
SYFERL S 2 mL JOUK & BETR A W I WOGE s A,
2 mL WEZHEAHSFEMSS 2 mL DPPH- B
HERER R OL) R
1.6.2 ABTS - A wAFmasnzg H5
mL ¥R 7 mmol/L /) ABTS - " 5 %k
BUREE A 2. 45 mmol/L T HALFIERIE A .4 C
#EIEPRAE 16 h, FTC K & BEM B, (L HAE 734 nm
AW YEAE T 0. 70 0. 02, HUAS [F] He B 1 22 4 %
W5 ABTS « " TAEW 4 1.5 mL, ARG .
WEOERRE 6 min J5 T 734 nm 4L E WOE L LA
Ve MR IR, 33 ABTS « " iR,

ABTS « "#EBFE= (A, — A /A, X100%

KA, NEH KB MWOLE A, N
RPP-6 i B WG .
1.7 HE\EHH

P ECHE R 0 IBM SPSS 45 34k 1 (46 26 JiD
BTG 2= oA . IR IS B L I (E £ bR v
2277 % ANOVA A& )5 22 0 B e 17
i, P<<0.05 MR EMZES,P<<0.01H
W EER.

2 HREAMN

2.1 SHEMSES4K

WmE 1-A BF 78, £ DEAE-Sepharose Fast
Flow & 1 28 4 |2 1 b 26 A [8] ik B 41k 8 (0
mol/L.0. 2 mol/L.0. 4 mol/L.0.8 mol/L.1.5
mol/L.2.0 mol/L) & W PER 5 315 6 R, 4r
Bl 24 AL 1. 415 2. 415 3. 415 4. 4157 5 F
Wiy 6, Hrp a1 A2 H. 415 2~6 3
KERYEZHE ., WL 5 6(2. 0 mol/L F k& vk
Jit) . M AT Sephadex G-200 i 5 M #E Mg A1 ik — 20
glifh, & 1-B A H, 2K PR WS 7E 163, 447
min FH B0 — A X5 BR 0 50 B A o B B
Oy F e Y —1k L A 4 RPP-6.,
2.2 RPP-6 &S ES
2.2.1 RPP-6 845 F REHH WhiZHH
RPP-6 i) HPGPC @i Eani& 2 fros , b1 & Al A,
TEAR B B[] 43, 315 min 40 1 B — 4> Xk £ 0
W ({5 B2 ISF ] 24 46. 708 min b IR SARIE) | H1 ik
0] LLE H RPP-6 &40 F i it 3 — i Z 054l 4.
M55 S A 1 T £ 75 1 RPP-6 1 W 57 43 ¥ it
WO 7,645 ku BT BN 7. 769 ku £y
S F iR 6. 310 ku,
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g 2.5¢ A 124 » 2 B RPP-6
=3 1 ) 2 &
gr\ 20L ¢ A 2.0 ::]g jlé 3
- _ = =
o 15E. MOgE >
2 | {125 & 4
S 10} : mE 3
5 A Josxgs8 S s
Z 05} N A 4 3 6 °g 8
- | “M A}\ m v"‘ﬁ g s A A 40.4 = 2 g
D0 ' s e ol ® °
= 0 50 100 150 200 it —
_7 1 1 1 1 1 1 1
E# Tube number 0 35 70 105 140 175 210 245

it [8]/min Time

A, W EHLZ B () DEAE-Sepharose Fast Flow G ik kBRI 2 B #5452 241 4> RPP-6 BE /i 4l Ak &1
A. DEAE-Sepharose Fast Flow column elution curve of crude raspberry polysaccharide; B. RPP-6 gel purification of raspberry poly-
saccharide fraction
B 1 RPP-6 M5 B4k
Fig. 1 Separation and purification of RPP-6
2.2.2 RPP-6 ¢y 4a i o#  FH GC-MS

g :j: ST 45 BB M dh B85 2 B 415> RPP-6 1) 2
§ sl e Al AT 2 9 L AR B A4 B B[] B ) RPP-6 1) B
. 28, 38 oo e T AR RS A BB R EE R A L
27T L 3 AT L RPP-6 i B 43161 B C Ara) | %0 B
s 231 (Glo), 2k FLBE (Gal), B2 B (Rha) F1H 5%
% LSt ppoc (Man) 41 5. BE /Rty 37,8 ¢ 30. 8 : 21. 4 ¢
w 05T N 6.0 = 3.9, Horr, Bl 470 L 25 0 A F ZLEE Y
-0"50 5 1I01I52Iozls3lo3lsioissloslsslo CE SR
i} 8]/min Time 2.2.3 RPP-6 43k o4 WE 4 iR, 78

LLANERE TP IR e 3 600~3 200 em ! JE-OH

2 RPP-6 I FREHE
B e 457 3R Bl W AT 0, 33 A DX 3Bl 1) R WAL g 2 W 2 1

Fig.2 Molecular mass diagram of RPP-6

Q
350 g 10
> - < A B
Z 300 1% | 2 _ 29l
: g
£ 250 s 8}t
> —
g 200t Z 7t
S =
S 150} S 6
= <
X 100 | 2 51
E‘% 50 } ?é( 4|
0 Ll 3 1 1 1 1 1 1 [
20 22 24 26 28 30 32 34 20 22 24 26 28 30 32 34
Ff 18]/ min Time B 8]/ min Time

A, IRA HBERRE S GC-MS % B. RPP-6 GC-MS 3%
A. GC-MS spectrum of mixed monosaccharide standard; B. GC-MS spectrum of RPP-6
B3 7 FhEAKESRERT RPP-6 B

Fig. 3 Seven monosaccharide standards and RPP-6 profiles
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E

i% i1 2/% Transmittance

3400 2400 1400 400
W H /em™  Wave number

4 RPP-6 HY LT 5h St i 53 47

Fig. 4 FT-IR spectrum of RPP-6
FRAEUES . BARINR .3 428 em ' & O-H K ff
T4 2h W W 0 L 2 B S Y R AE 07 AE 1 633
em AR — AW R R TS A KT 51 413
em” ' A WU AR F C-O M gEdR 3 51 143
em AR C-O MRSk ST 57 871 em ! Ab
AR AR , T BE i L 22 1] S48 C-H LUAMY J
B C-H MR,
2.2.4 RPP-6 89 ¥ X454 ¥ RPP-6 1 LBk
=2t GC-MS 2 #r . A3 I A 5 fros 15 4
F &, MR 5 Complex Carbohydrate Structure Da-
tabase(https://www. ccrc. uga. edu/specdb/ms/
pmaa/plrame) ¥4l FE 43 B 45 1 RPP-6 1 4% 5k
My 15 A 2, Wk 1, Hdr TR rl £ 1E 5
Fiv B AL 7= 47, B 2.3.5-Mey-Araf . 2.3.4-Me,-
Arap . 2, 5-Me,-Araf . 2, 3-Me,-Araf F1 2, 4-
Me,-Arap - W B4 B 47 7 6% 55 26. 98 25 . Wik i 22
Bl 7 AFBE 4. 37 96 o & B RPP-6 1 Bl 5 Ap 4 &=

BELLK I B 0 T8 A A FL i 42 7 UL Araf-(1
—>,>5)-Araf-(1—> K E, 535 25 di 20. 64 % F
5.31% ; Wi E WEAEAE 5 B H AL F= 4 L 35 LAt e 2R
ML XAFELE, Bl 2.3,4,6-Me,-Glep .2, 3, 6-Me,-
Glep . 2,6-Me,-Glcp . 4,6-Me,-Glcp Fl 2,3-Me,-
Glep XS Wi 5L F W 2 7 X FEH —>4,6)-
Glep-(1—>,—>4)-Glep-(1—>,—>3 F1 4)-Glep-(1
> AR 8.59% 4. 41 % Ml 4. 31 % s FLBEAE
TE 4 FhH B4 =, 43 5 R 2,34, 6-Me,-Galp |
2,3,6-Me,-Galp . 2,4, 6-Me,-Galp Fll 2, 4-Me,-
Galp X S RH 5% 3L H I RPP-6 Hh 24 LA LA itk i 21
WA, HoZE 8 X EE i —>-Galp-(1—>
f—3,6)-Galp-(1—>4 WL, 73 5 29 5 24. 04 %6 F
3.TTY0 s AHE S B 1 Ff DA v 2R ) Y 3L R
B 2, 3-Me,Xylp , Hi# 4 97 Xy — 4)-Xylp-(1
-, 205 16.92% ., DI E4EREH,RPP-6 & HA
ES & PP A

110
100
90

21.551

o
(=]
T

70
60
50
40
30
20
10

0

9.571

9 BF/mV Intensity

5 25
Ft 18]/ min Time

E 5 RPP-6(PMAA)# GC-MS &i% &
Fig.5 GC-MS chromatogram of PMAAs in RPP-6
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Table 1 GC-MS analysis of RPP-6
R min ZHTIET T 1L/ (/o) P EEPSER
Retention time W2 I i Massw_hargc Area Typc of
Methylated sugar ratio linkage

9.571 2,3,5-Me;-Araf 43,71,87,101,117,129,145,161 20. 64 Araf-(1—>
11. 206 2,3.,4-Me,-Arap 43,89,101,117,131,161 2.17 Arap-(1—
13. 396 2,5-Me,-Araf 43,71,87,99,101,117,129,159,173 * ,201,233 * 1.03 —>3)-Araf-(1—>
14. 710 2,3-Me,-Araf 43,87,99,101,117,129,161,173,189 5.31 —>5)-Araf-(1—>
14. 940 2,3-Me,-Xylp 43,87,101,117,129,161,189 16. 92 —4)-Xylp-(1—>
16.565 2,3,4,6-Me,~Glcp 43,71,87,101,117,129,145,161.,205 1. 26 Glep-(1—>
17.783 2,3,4,6-Me,-Galp 43,71,87,101,117,129,145,161,205 2.34 Galp-(1—>
18. 587 2,4-Me,-Arap 43,85,99,117,127,159,201 2. 20 —>3)-Arap-(1—>
21.292 2.3,6-Me,;-Glep 43,71,87,99,101,113,117,129,131,161,173,233 4. 41 —>4)-Glep-(1—>
21.551 2,3,6-Me,-Galp 43,71,87,99,101,113,117,129,131,161,173,233 24.04 —>4)-Galp-(1—>
22.436 2,4,6-Me,;-Galp 43,87,99,101,117,129,161,201,233 1.92 —>3)-Galp-(1—>
25.027 2,6-Me,-Glcp 43,87,97,117,129,143,159,185 4.31 —>3,4)-Glep-(1—>
25.802 4,6-Me,-Glcp 43,85,87,99,101,127,129,161,201,216 1.09 —>2,3)-Glep-(1—>
27.567 2,3-Me,-Glcp 43,85,99,101,117,127,142,201,261 8.59 —>4,6)-Glep-(1—>
29. 844 2,4-Me,-Galp 43,87,99,101,117,129,139,159.,173.,189,233 3.77 —>3,6)-Galp-(1—>

T o fURAR RS

Note: * represents a non-integer.
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2.3 RPP-6 HRZFHTENYE

2.3.1 RPP-6 xf RAW264.7 @i i& /1 89 % vk
WIE 6 fiR, 525 A% R4 (B P 0 pg/mlL 3£
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Fig. 6 Proliferation ability of RAW264. 7
cells under effect of RPP-6
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*
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0.01. The same below
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Fig.7 Phagocytic ability of RAW264. 7
cells under effect of RPP-6
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ME . IR & &5 2 Ax 404 He i 3% 7t
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TNF-a,IL-6 LA} IL-18,

2.4 RPP-6 HfEMREMLFE M

WE 9-A Fras, BH X Ve b 20 ~ 320
pg/mL B XF DPPH « WEBRFRITE 96U £ 4. W
B2 M4 5 RPP-6 [ i &k E KT+ 40 pg/mL
B fifi 25 FC 0 B vk B T DPPH « 3 B R 3 7 18
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H36% .,
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6. 310 ks MERE f A S A7 15 FlOWE 5% 3L 09 3 #2007
HLH A Araf-(1—>,>4,6)-Glep-(1 >, —>4)-
Galp-(1>Fl—>4)-Xylp- (1 H 3 B Y 28 %
o, PRI R ORI F AR A A K2 [ 2
A b 25 SR SR 22 A 28 D4020 BB FE FIT Sephadex
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Fig.8 NO, TNF-a, IL-6 and IL-1P production in RAW264. 7 cells under effect of RPP-6
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Fig. 9 Antioxidant activity of RPP-6
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Isolation, Structural Characterization, Immunoregulatory and Antioxidant
Activity of Raspberry Polysaccharide RPP-6 in Vitro

1 ~ S . S ~ 1 ~ 2
LU Jie', YANG Yongjing . YIN Xingxing » WANG Xuehong and CHAO Mu
(1. School of Ecological and Environmental Engineering, Qinghai University, Xining 810016,China;

2. Qinghai Raspberry Agricultural Industrialization Co. , Ltd. , Xining 812100,China)

Abstract In the present study, the raspberry polysaccharide RPP-6 was isolated from raspberry pulp,
and its structural characteristics, immunomodulatory and antioxidant activities were studied in vitro.
RPP-6 was isolated and purified by DEAE-Sepharose Fast Flow and Sephadex G-200 chromatography
and thestructural characteristics of RPP-6 were studied by high-performance gel permeation chroma-
tography (HPGPC), Fourier-transform infrared spectroscopy (FT-IR), gas chromatography-mass
spectroscopy (GC-MS) and methylation. RAW264. 7 macrophages and free radical scavenging tests
were conducted to evaluate the immunomodulatory and antioxidant activities of RPP-6. The results
showed that RPP-6 was composed of arabinose, glucose, galactose, rhamnose and mannose at a molar
ratios of 37.8 ¢ 30.8 : 21.4 ¢ 6.0 ¢ 3.9, respectively, The peak molecular mass, average molecular
mass and number average molecular mass were 7. 645 ku,7. 769 ku, and 6. 310 ku, respectively. RPP-
6 was composed of 15 glycosyl linkages patterns, among which Araf-(1—>, —4,6)-Glcp-(1—>, —>4)-
Galp-(1— and —4)-Xylp-(1— were the main connection modes of sugar residues, accounting for
about 20.64%, 8.59%, 24.04%, and 16. 92%, respectively. RPP-6 significantly promoted the pro-
liferation and phagocytosis of RAW264. 7 cells and increased the release of tumor necrosis factor
(TNF)-a, interleukin (I1L)-6, IL-1B, and nitric oxide (NO) in RAW264. 7 cells. RPP-6 exhibited
strong ABTS « 7 radical scavenging ability,but exhibited no DPPH « f{ree radical scavenging ability.
In conclusion, RPP-6 is a homogeneous acidic heteropolysaccharide with a complex multi-branched
structure, and has significant immune-enhancing activity and certain antioxidant activity.

Key words Raspberry polysaccharide; Structural characterization; Immune activity; Antioxidant ac-

tivity
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