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Abstract: In order to achieve the efficient utilization of Rose rugosa resources, this article took Rose rugosa and its residues
after the production of rose essential oil as the research object, aimed to explore whether the rose residue retained the origi-

nal bioactive ingredients of Rose rugosa. Rose rugosa polysaccharides (RP) and Rose rugosa residue polysaccharides
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(RRP) were obtained through extraction and purification using water extraction and ethanol precipitation, macroporous
adsorption resin, and anion exchange column chromatography. The structures and biological activities of the polysaccha-
rides were comparatively studied. The results showed that both RP and RRP contained one neutral and two acidic polysac-
charide fractions. The contents of neutral sugar, uronic acid, and protein in the different polysaccharides ranged from
12.25% to 41.75%, 19.63% to 66.21%, and 1.01% to 33.84%, respectively. RP and RRP were composed of different molar
ratios of thamnose, arabinose, xylose, mannose, glucose, and galactose. The molecular weight detection results showed that
RP-1I and RRP-1I had higher purity, with molecular weights of 15.47 kDa and 9.61 kDa, respectively. Scanning electron
microscopy and Congo red staining revealed different surface morphologies and conformational structure of the polysaccha-
rides. The biological activity results showed that both RP and RRP had certain antioxidant activity, among which RP- |
had a strong ability to scavenge 1,1-diphenyl-2-trinitrophenylhydrazine free radicals with a half inhibition concentration
(ICsy) 0f 9.59x107> mg/mL. RP- Il and RP- 1l had strong hydroxyl radical scavenging abilities, with ICs, values of 1.11 and
1.35 mg/mL, respectively. Meanwhile, all polysaccharides could promote the proliferation of macrophages, and RP-1ll and
RRP-1I significantly promoted the secretion of IL-18 and TNF-a by macrophages (P<0.05). The results indicated that both
Rose rugosa and Rose rugosa residue were rich in functional polysaccharides, which could be applied to foods, pharmaceu-
ticals, and cosmetics industry. Simultaneously, it would provide a theoretical basis for the further development and utiliza-

tion of Rose rugosa resources.
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HIRAC JE PR B B (Rosa rugosa Thunb.)
PRS2 — R g 2, IGR TP E 20y, B
HATPESRAR ., AL, 1EF=Z s, EIGTFESIR. &
AR - H AN MR MR, Dok B IRI I E BCRAE
FeH T B . AN R, A ST EAS . fAR4E
BN N 1 29, LA B = BV VS o < i S e e B |
Tl A BCRACKE T MG 8 55, SR HAS RN, 5
FLARC W 5E 2 WH /K 25 2R PR OB T A5 SR 7E
0.0810%, [iff 724 Bh H2 HORS 175 2 AE 0.0967%, = &
Jk vl e Az MR 2T 24k 2R Bl BORE VAR AE 0.1165%, 7
FAR . BRI IBGE AR T, 72 A R =
BAETE , BORACHE K2 Bk svbi, JA5 /35 m]
LIAVERREME ), SR st . Fad, el &a
KA, HEA B PARZE S 15 i 4B, Ak,
BOBAETE 14 7853 R FH BEAS P 5 BORAE R IR M 256 )
FHAKSE, @I =i 2s-6 R vl SEERAR I a2, FE I
A AL R R, R EETS Y

BORACIN T E 2, &0 IS | 2 2Rk
A, B PUEAL . Prge . DU . SopE PR . B
NEANF OO S5 A BT PED 7, W B EA
B B ZEPE AT —, BERAEAER . MRS p S
WAy, HEADUR . PrEfb Pt E e,
VE ARSI U BIRIF=Y), BaRACEFRE S A £
FREFRRST, EFE . 20, (AR R, LT
HELEY) o, AW IR AR FHMES . 225 ks
IRIEAEFEBUREEE A 95 °C | AFA2A 256 min AR
A 1:30 g/mL I 514 T, BCERTE 2 Hi15 R 5K
1.46%, H IR~ BRI NPT R iE . A BT
LE0 1 8 YR BOR RS 82 °C . BfA] 37 min A B L
1:26 g/mL B, EERACTE Z RIS RIK 1.58%., iR
LER R BERACIE A E &N Ehsr. Bl A
SCECERAC AN AR I 2 F € B T e R T
A B A B B e TR e S5 T, A S R —H 4y

B alifb M alifb ZWEn S ) BadEt, LA N 35 a4y T
H LRSI HAE D, IEAh, B Sk PR RS 5%
RTS8 B I W S A S D R4 i AR
FE ik, A< SC LA S Al @4 BIRAE I 0Y
PRINERE R B Y, IBERAEFNBCR A 5T
52, S K SRBEDT ., KL B AERR 2 A I 25 28 4
HEEMT R slifh, SRS RS G IS 47
BT B ES M RN B 53 F AW 07 P A e A5
Tr2, B B AL M BURAR I 16 Tk 2 B R BAFSY -
[G] 2 ] 25 B AL 2 0 (Rosa polysaccharide, RP) FIFL
I AL 7 Z B (Rosa residue polysaccharide, RRP), >k
JHERAGHE | £LAGHE | M aE 5 ik . A E
P KSR . B AE T B XS RP A RRP 119
SEFIHEA TRRAE, FHEIAS T 5 B FEIERREE 1 MR B
MM RAW264.7 HIIEFH N AN 55 b DIREXT ELE
FE B EIEE . ASSCIIRTST AR R AOlL /I =
BRI v AE AR MR 25 S AR T e 3598
77 i PRI A SR — 2 B RN
1 #REE%E
1.1 M5
BOEAE . BORAEES Y EEE T H BB R A Y

B AR A R A FIER AL, B e B R 1 15
AETE, BORALHE N BORACAL T SR ZE SR IBE A 2
BARHKE I 22 S5 00 5% i s ik . H s ERfR e . o
FLEREN . EALEN S ATal, REET S AR R E
TR OB, SALWER  JrHral, REEBuib A0
BRAF]; LFREF  Arirali, sl sukefbhag A R
Al MEAE  S3ral, R RS RS iR

Syprat, TN BHME A YRR BR A F] 5 SERS R4
e MPRFEECAS | PRZUHRENR | 2,6- 0T X H iy

Srpral, iRt As YRk A BRANF]; i 2pE . 7K
PR . WISRAT . ZUpE . BURhEohi . HEsvk . R,
B R E G IR A F] /N RAW264.7
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FEmEgifiti 52 . DMEM 5538 R BRI AR A
BRNTE] BG4S Cytiva 23Tl ; TNF-a. IL-1p FifHk
G JZE U FAG I S (ELISA) IR & BRI A
FARABRA T CCK8 i = 8 A= 3 R A PR
Fl; SR, GRSl DUV BR R R
Al L-PUR B (4eA= 28 ©)  Srbrall, Fisgnsms A
B2 RHE A B F] o

723N ST WA R I R ERAY
FABRA T GC-2014 BISAHETE{Y . UV-2500 %L
S YGIEAY . IR Tracer-100 FILT ARG HEIY  H 4
B 4N | Waters 1515 B =57 2% % A 14 3% 12 .
Waters2410 RU/R 2245 . Waters2707 Y [ shii A
25 FE[E Waters 4\ H); Multiskan FC 4> H shligHR{

FEBR CHIRANES A PR AT E-1045 BTl 5%
H A<k =04t H 57 & #r B2 AR IR I 01k )T ; SUPRA-
55vp RS T WAksE  TEEZKE A SL-
12N FLA5 R TR rE ot TR A a8 A B H
RE-2012 FeF675 24 i AIRA AR 451G [
Nl
1.2 SEWFHE
1.2.1 ZFEIRErES F RS2 A AT ST 4 iE
PEATHORAE S BORA T Z2 R HR 12

HITALFH: BCRAE RN AL Tk %, 1 100 H
i, 25 o FREX 100 g B3R, #RHA& LA 1:5(g/mL)
S 500 mL A ylilk, #E0dFkastidt: 2 he fhiog. 8
SRR, By AR E R R A2 TC 0. RIS ey
RIERIE LN 1:5(g/mL) A 85% 2B [0l it i (4,
5t 28 LS RETR, BRR 2 h, ThE . HARRT, BT
RS IE-"9 TN

RH 22 B A B2 . 2 T AL B S A9 BB AL A BB
AETE By A 3 3o K P B T v ) AR 2, B ISR
R BEECHFE] R 2 h, SREBUEEE 90 °C, Rl EE R
1:20(g/mL) ., $EHLSEEE, $2 B 5.0 (4000 r/min,
10 min), 7% W W 48 2 AR 1/3, R E O
(4000 r/min, 5 min) ZXERANEY), BT 48 h(8000~
14000 Da), F#EHWHIIA 4 fARF JC/K L EEDLTE
12 ho #5.0>(4000 r/min, 5 min), BUBTLEE, 1%, IF
BT, 1R 20 RP & RRP, 5543510 8.64% .
1.72%.

ZHEM s alifh: PRI Z W8 5 g WA e 7518
K, & AB-8 RALBTAR L K 1 s, BAE T
DEAE Sepharose Fast Flow BH & 738 #t 43 (50 cmx
50 mm) 4B 4lifh, 45 PLZEIE K L 0.2, 0.4, 0.6 %
0.8 mol/L 11 NaCl ¥#E¥RAE AU 2 EA 7456 BE Ve,
1 B R R IR IV I £R . AKTR S B3R T,
28 NaCl Pl Fr A5 2H 43 34 7iE 7 (3500 Da) PR T
BUOAE M AR s WA 2] —Fp bk S P PR e 2
oI RP- 1 \RP-11 .RP-MFIRRP- [ .RRP-1I .
RRP-M . v, RP-1 . RP-T &z RP-MI 1945343 51
7 5.40%. 6.46%. 1.09%;RRP- 1 . RRP- Il 52 RRP-III

FIFSHSBM 1.00%. 7.75% . 0.34%.

122 FEiE PPyl i R R s I
SEREE R ORI EE N 1 me/mL B AIBEAR RS,
TR EANEIHRE, BU 100 pL AS[E] 2 BRI,
I 400 pL 0.2% B -G ER IR, ¥ 1S 90 C Jx
L 10 min, B, SHRCE 10 min, 620 nm &b 5E
SR, 2RI AR E R LR o R SRV R R A T v
PEATINAZ o BRUEATZE AN T : y=0.0041x+0.0745, R*=
0.9932,

R 12 5 2 38 2o 9] 3 SR IR R I A B T TR
U EEHIHEEE S 100 pg/mL - FUBERE PR AR E A 37
W, B AR, B 100 pL AR B8 2 ISR
FRUES U, I 600 puL 0.01 mol/L VYRR 4N,
IRAT, ¥, 90 °C W 12 min, B, W E1 595 BE
JEAMA 8 puL 1.5 mg/mL [H] RIS R, 2= TRICE:
40 min, 520 nm ZMME W OGRE, 25 ZUIERERR PR UE
AR . FESLA TR R LR e o ArrERRZR AN
F: y=0.0037x+0.0.0523, R>=0.9912,

B H & . ¥R o ] TR 75 (Bicinchoninic
acid, BCA) i\ & Ut B F A AL P B B & .
B BARFEL 50: 1(V/V) 43 3BiR & BCA iFI &
AL B W, HERE TAEM . B 25 pL AS[R]HRBE AY 25 1
5 EAARMESRIER, A 175 puL i) BCA TAER, IR
%7, 37 °C K% 30 min, 562 nm AU G RE, 2251
FbRAESL LR . AR IR R e E o At
LR UNF : y=0.0009%+0.1393, R?>=0.9947,

1.2.3 Z5F3RAE

1.2.3.1 #5556 EodHIHE S 0.1 mg/mL
M) 45 22 B8 1 W, A 2 55 A0 W I S s A e H AR
200~400 nm iz [l PN 584 MR OGS (UV-visible spec-
troscopy, UV) . B AL, InAGE iR A8t 7 &
F, BT LT AR IR G TE (M i 4000~500 cm ! i [
PN LT 7 A 61 (Fourier transform infrared spec-
troscopy, FT-IR)!,

1232 SrFREMME R SRR S S 03
7% (High performance gel permeation chromatography,
HPGPC) X} Z #l £ i 4 F = 17 2 ' kS o
PREEAS B 43 5 09 A e B AR fE & (532 1000~
670000 Da FRF 5 HrdrifEdh), LA 0.05 mol/L NaCl %
WA MR, Bl R 5 meg/mL BUBRAEIS, i
0.22 pum JEMEERT U8R, {8 S RSOEE IR 2 75 i R G
AL TR, ARV AR 53 B S XU E A
AR, DIAHIN (3506 4 4 B B (8] A A Al ARk A T2 el
U9, 19 R IE AR . 2 BE R v fid kil 5 mg/mL 24
FESIAUE, 8000 r/min B.Cr 10 min, S UEME, £, @
1% 2% 14 Waters i ZZ KRS, IREG WL R/KIEME SEC
234 (8%300 mm) 3 AR HBEX, Hiiil 0.65 mL/min, £
I3 40 °C, FHFEEH 30 pL.

1.2.3.3 HUBEZH e R FHFERTT A 46 S <AH
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14, 1%% < (Gas chromatography, GC) %} RP & RRP A
BEHZH A T, 2 FREL 5 mg P ZLBE(Gal) . L
Z=HE (Rha) . BIHIAANE(Ara) . AR (Xyl) . #4250
(Gle) X H # b (Man) , A 8 mg 14 £k & Y2 e I
0.5 mL MLEE, T 90 °C KA II# 30 min, B . ¥
EE, HINA 0.5 mL ZERHEF, T 90 °C 7Kk
30 min, FERVEEHT, B L B AN E 5, FHERIIR
T, AR 1 mL S L, i 0.45 pm gk, AESAH
3T . FREL 5 mg 945 ZBERE 5L, A 4 mL ¥
B2k 2 mol/L W = F LRI, T 110 °C 7Kfi# 6 ho
Rk s be, A 3 mL A4 FF s, 38 G e 5 28 A2 AUk
JEH SR, T 3~4 K. LBRKAR G AORE N4 I8 2kl
BT AR T T A A . S Ah: BANE I
£ OV-1701(30 mx0.32 mm), )5 0.25 pym, FID
R o, A6 BSvE BE 250 °C, HERE LR EE 250 °C, i
B 2 pL, AR PR LG IR E S 160 °C, DA S ¢/
min J+Z 190 °C, 15343 5 min, [FFEHETHEE 230 °C,
A AA
1.2.3.4 HFMES-X-BILaeissstr BubRE b
e PRE S L, HE IR — 2404 . =
TIRAABRTE 5000 IAEEL T WA i iR HTE
&, t—FEd 5SHERFREER Y EDX 8T
ZREFM TR G s BT .
1.2.3.5 MR Le 4 BIECHIHRE A 2 mg/mL 1Y
SR, WEFIRLEL 6 1 1 mL AORESIA R T 5045
d1, IA 1 mL ¥ 0.2 mmol/L RS £T 35 A
F{ARFR Y 1 mol/L i NaOH &, fii NaOH [Y e
HWeE43r5)°A 0.5, 0.4, 0.3, 0.2, 0.1, 0.05 mol/L, =&
W 5 mine FHESAM G RE IOV I AE 400~
700 nm P T8 BN B S RO (4,0« TEABAR
A NaOH M, PANABBR R A, 2 T8 RS
WISRLTIE B AW ., B NaOH ¥ AR fh i il
%[16]0
1.2.4 PrEALIETE  SBIECHRIEE N 4 mg/mL 1HE
BERE B (RP- T . RP-11 . RP-TM . RRP- I . RRP-
T X% RRP-TI), 5 FLAR R 25 AN [W] A BEAS 4310
& DPPH. ABTS' X ¥% H HH3LIERAE T . SR JRAE )
e WAk B8 A RE ST, LA 2,6- AT FXTH iy (BHT)
P BHAA T RE (2 [ E R385 I 230 00 5 ) BH PR X BE Ry
Vo), # R ()T [ B BEE ReR SO Ak s TS
AEJINTON, IR JERE T S R A R )R
PR,
RN A—-A
f EE%Y%K’%HWJ(%):(I— - ’)x 100 R (D

0

o, A FORFER AR GIE; A ot ALY
WOCRE ;s Ay Frnas IO
1.2.5 UL

1.2.5.1 40355 3% B RAW264.7 41 i &% 3% T
DMEM 58 4= 3% 3% 3 (& 10%FBS. 2% WHi), 1 3E

T 37 C.. 5%CO, MARMuREFAR P, 8 X E A K
MIARE T 5556

1.2.5.2 CCKS8IEK A EH:  RAH CCKS ik
T 240 B 75 P, B H A A B A i, VR A R S
10> 4~/mL, #2270 F 96 LA, AL 150 pL; 43r2H 5%
%, 24 h J5 3% V8, A& ZHFE 5 (RP-T1 . RP-1IT .
RRP- 1T 2 RRP-M) () 58 4= 85 52 3, 2205 e 15 57 1]
S 2.1.0.5. 025, 0.125 mg/mL, B2 FHLA A
100 pL A4 10% B CCK-8 &) FiXt RE 2l (SR 452540
Mahn A 100 pL fY 10% Ay CCK-8 ¥ ) ; 24 h J5 3¢
LE, INAE 10%CCKS BI5Eaiizidk, 4L 100 uL,
1 h J&GTE 450 nm A& OD {8, # g (2) 141
A F 200

FE i ZHODME — 2 A 4HODfA N
XA ODME - 25 H4HOD{E
X (2

1.2.5.3 ELISA &40 FiEW TNF-a. IL-15 &
o BT R KA i, PR AR S 5%10° ~/mL,
R T 96 fLAR P, £5FL 200 pL; Sr2HE53%, 24 h 5
FUE, IMA S5 FEIE T 8 h, RSN
0.5 mg/mL, 3 X ARZH (GRG 254N A 100 pL 119
10% 1) CCK-8 ik ), SedwH &2 3 IR, #Z  ELISA
IS TNF-a. IL-18 & &,
1.3 #iEAIE

>R JH Origin 2021 #4788 25 &l, SPSS 19.0 %X
A TEE 53T, ZH A ER3 R FH B R 3R 2245307, 3K
Y LIS P {EEbR E 22878, P<0.05 NATAE B3 225,
P>0.05 TR E 2R
2 GREHH
2.1 HERTEFBOREE ZHEN D B

FCBE AE M BB A€ 7 £ B 48 DEAE Sepharose
Fast Flow [ & T340 2 Mk o B sl A i pe i ih £
E 1A . RP M RRP 3RS —Fh Pk (RP-T |
RRP- 1 ) F1 75 Fp iR 4 2 B (RP-11 . RP-TTF1 RRP-
T . RRP-) . BORALZHE D& A B2 i b HbEFn
BR AN, T B AE 7 2L 0.2 mol/L H#Y NaCl ¥
MJZH 453 RRP- 1T 2k =32 #yBfZE NaCl S B m -7+,
£ ZWHL ST AR W R S5 SRR WIRE il it $2 HL
SR REE RO . A oS R e S SR
1 fios, Hg R 4H 53 RRP- T AOME& &
T RP- 1, T RRP- 1T X RRP-I (8o T RP-
I % RP-M . WHEETR & 0 v, BRI B AL =
ME G EL ) 25k, R RP-TT A9 & &= 0, ik
66.21%; PUFNAR I Z2 5 340 5 A3 48 22 ORI 12, 1 BH
RP-1 ., RP-TI, RRP-1I . RRP-I AJ fg & 5 e s &
WS AR P S I A SRR B, PR 2 4 S
RP- | X RRP- | & H & & &, AR M 4H 43 RP-
M98 & Bl sy, L RALR A AR SR ATk
HE B T, AR R B & A LI 7 = Nas &

MG R (%) = 100
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0.4 1 =
b= 0.4
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Z
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BE B
RRP-1I
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[ B3 7 A At 2 e it th 2
Fig.1 Elution curves on DEAE sepharose fast flow anion
exchange column elution of RP (A) and RRP (B)

PPN, IRSE IR, B B E ZNEAE
HARR e B G MBI R 25, WS
B WE W AR RN E5 8 SOEHERAE . RS T
BT SEIRAL T 2 e, AR PR B E E =
PR AT BRI, BT BB AC I o 1 Al 53 SEBR)
2.2 KIRTEFNBERTEE 2 HERILEHISRIE
2.2.1 UV A FT-IR %4
RP- I . RP-TI A1 RRP- I 7E 280 nm &b M e, &
HHAT BE A 45 1, BRILAR I S5 RAHSS & 00 25 H Ky
RP- I . RP-TM % RRP- 1 1 A[gE& A Hhr e &
FIE A, XG5 538 1 B il e g e —ak.

BB AE Z 0 AN BB AR T 2 Y FT-IR &
& 2B FT7R, PR ZHF7E 4000~500 cm™ 5 [l A 2
I SR A 2T ARG . o, 3270 em! BRFVT I
EFREE O-H figadrzhimi 5 AL, 2950 cm™ M AU
IR -CH, B9 C-H {45 PR 3N1%; 1640 ecm™ it T A9
I A Bt K-SR BhE, 1250~1000 ecm™ 15 FBI N 1Y

28 UV HnTH(E 2A),

K2 RP M RRP £ UV(A) K FT-IR(B))GiEA

Fig.2 UV (A) and FT-IR (B) spectra of RP and RRP
polysaccharides

3 A 55 W W e A BB AE K B A L7 22 450 S N iRy
Z, 850 K 890 em' BRI ity i Wi e R B 220 A7
TE a X pRRLAIRE T ERP> >, 2583 BH, BOAE
BUOHACRE 2 A SR AL S O
2.2.2 S FEIBPFEHEMMNESS R HPGPC 54T
EIESERANE 3A &R 2 s, BB ST
B (Mw) X B 453 1 i (Mn) 22 1558 K, Mw A~ F
2.82~825.06 kDa Z[a] . Mn 41~F 2.15~473.49 kDa =
(8], 4370 B2 EAE 1.31~1.74, Hip RPs AY4r TR B3
{IT RRPs. W45 SRR U EOR AL 20 TP IR 53 5
AR 4y Al BEZERE T HE BB B v AT T B2k . GC LR
WELH RS I 2 SN E 3B K3 3 B, 45 20 AT
JEE IR b 1) B W (Rha) |« BT R7AFHE (Ara) « H 828 0%
(Man) | #i#8(Gle) . ~EFUPE(GaD ZHA%, Hirp RP &
F5 ) Man. Gal X Glc & ZE, RRP L Ara M Gal N
E£. ISk, RRPs i & A 2 5 ARBE (XyD), H H
Gal B ik L RPs BN w45 RERWIBIRAE Mo 22
AE PR S 00 B A A H i S RO L R T
FEAERRMZE S . DRk, K TR B AT 1 BCRAE
ZWE A E A

# 1 RP KX RRP ZHHR & IIESR

Table 1 Results of the content determination of RP and RRP polysaccharides
M2 RP- | RP-TI RP-TI RRP- [ RRP-TI RRP-1I
(%) 28.15+7.42° 30.70+2.30° 12.25+2.43¢ 24.76+3.39° 41.75+2.52° 39.3143.73°
PERETR & (%) - 66.21£2.18" 19.63+4.72° - 25.18+3.85° 54.45+7.61°
HAR T (%) 33.8442.32° 2.660.14° 33.29+4.78° 13.06+3.31° 1.01£0.47¢ 3.15+1.30°

T [ — A7 A RS AL 2 22 57 (P<0.05) .
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Sy iR 2 A NG S OC R SN R R 2
=, Gy TR R S 2R VA EE , DA BELASHS
Y A, HL o1 B e v i Z2 W DO R s b - 2
G NI P ECIEPERSS o 43 T BRI Z 8 O-
H 1955 PN BRSO A 4a v, 7 UL o N s 19
PUAALYERERY . FOBEZH T T, BRITEZRE T T
A FUREE R EA T WS (R BB A E TS T, s
BEAPSEXT 2 A A )G AT 2 O E AR
Yuan £ % B Ara. Gal. Xyl X Glc GE#E 18 5 &£
BERIPTEEALTE . AWTFELE R SRW] RPs M RRPs 1E
Gyt N BB H T T 22 REARR, Horh RRPs 1957
TR EOR, AR Y R, HATE Gal B EE
=1, #2 W] RRPs AL 225 M B S 52 2%, E— 2D wIF o
BEEEORT AN S 1 . T 34 43 07 S S B R A5y
NEAL i B8 22 RS 2., R4 U] (5 1%
T R A S A SO A R R . R,
ARWFFE B BB AL S B AE i Z2 RS D7 S B A

# 2 RP Jz RRP ZHH /TR 4
Table 2 Results of molecular weight determination of RP
and RRP polysaccharides

A Mw(kDa) Mn(kDa) 4347 ZE(Mw/Mn)
RP- | 2.82 2.15 1.32
RP-T 15.47 10.83 1.43
RP-1I 6.52 4.77 1.37
2.89 22 1.31
RRP- | 825.06 473.49 1.74
13.68 9.61 1.42
RRP-1I 73.72 47.67 1.55
9.61 6.87 1.40
RRP-1I 80.8 52.01 1.55
15.8 11.02 1.43

%3 RP M RRP W HORTA AR (B /K H)
Table 3 Results of monosaccharide compositions of RP
and RRP polysaccharides (molar ratio)

44 Rha Ara Xyl Man Glc Gal

RP- [ - 3.77 - 18.23 12.71 3.34
RP-1I 3.91 8.73 - 1098 4599 12.20
RP-1I 6.34 7.32 - 11.12 10.34 15.34

RRP- | 6.44 1172 337 13.92 1998 2781

RRP-II 9.40 23.99 2.97 5.53 5.70 25.87
RRP-1II 13.64 20.07 2.47 6.69 9.27 23.68

SCHRARAEAH L s H—Z AU 255+ . Zhang 2529 JAFL
b oy esAR 8] T —Fhh P (RRPS-1) A —FPiiR it 2
HE(RRPS-2), 43 FH 53512 8.8 J 443.8 kDa, 2L
A7 . Ara, Xyl. Man. Glc. Gal ZHA%, FEJR LKy
1.79:6.14:5.64:2.69:65.47:18.26, Wu %5 7 J\
B o AR B T — A HAT G TS 0,
HArFHk 111 kDa, FHEE/REEA 42.6:21.4:9.9:2.2:
23.9 ¥ Glc. Man. Ara. Xyl X Gal 49285,
R 22 5 B HARZGH Rl IR . 2 MBI A 7 1 A Sy
B alifb BT 2R £ A e AR B R 0 S, S5 A T
%) 25 575 BB AE S BB AR s 22 e M AR ) 1 24
2.2.3 HAHEBEB-X-STLRREIE S B AL S B
A ZBEAE 5000 1 RASEC T A4 i g 45 21 an
B 4 i~ Hodr, kb 4 RP- T (& 4A) F
RRP- I (& 4D) i JCHLI B9 ERIR 2R 20 1%, RP- 1

ook BN ST A4, RRP- T W 1 55160 RP-11 (15 4B)
1 RRP- 1T (Bl 4E)JESUSEASFAIL, Z2 3800 TSR 1y
BRIRISHAL, F1E RS ; RP- (& 4C) 1 2 205
BEA T 5 BRI L58s, Z2 R ERIRERIR IS, 20
TIEEIRGERS, 10 RRP-TI (& 4F ) D] 5 J5 4 [ Ay 9 3 Je
PR, AL R INAS—IFLII o 25 LT, B AL FIECER
I BT SURFE TS ASAH R, LI nT B 545
ZWEST T 1800 S 25 K 43T IRIVEFH T AN R A 26 .
EDX JGEHras (& 5) KA IRILIE £
PEBR & C. O X4, & S. K. Ca. Mg, Zn,
P ZEfEITER,
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Fig.6 Variation diagram of 4, of RP and RRP polysaccha-
rides-Congo red complex
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PUAAAIE P25 5L 2 WH BOA L PN R AL Z2 5
o SR PT R RTE TR, B R T, 52
WY E S BRAE ) SOk S T E A e A 2 B
SR BERANE 7 R

DPPH [ 33 RAE ) 7w (& 7A), RP- 1 11
W BRBE J1 B 5R, 1ICs, {HA 9.59%x107% mg/mL, H K N
RRP- |, HAREZHing DPPH [ i REy% KR RE 134
55, JoHUE RP-T K RP-MM, 24 ¥l 1 mg/mL
B, H HETEEREE J1 4350 15.16% S 28.16%. F£
F 2R BRAE 1 1 (K] 7B), 4522000 F 2R3 ER
A 3% ES, H W EKT Vo (P<0.05) ., Hrpr, RP-
T X% RRP- I 1137 B 68 JJ W& &1, 24BN 1 mg/mL
B, HXF A R R TS BR BB J1 43 0l 54.34% K
48.89%., £ ZWHEY ABTS'H KIS RAE J158 55 K
RP-II>RRP- [ >RP- I >RRP-MI>RP-I>RRP-1I
Horr, RP-T AW FP R 2050 ABTS' F SR AE
DR T HRZ M. WK FECGRE I Jral, RP- 1 A
RP-T 3 M ol 2, S 1 mg/mL B, SIE
BRESTEASREIIR 74.26% M 64.32%., RP-1 | RP-
IM A2 RRP- T & H e i S g 77, H Sk oy
1 mg/mL B, RP- | {4508 L EE 77 5 BHEXT IEAH 2

L &5 RBRH S BRI PR L, B ibk =
W [RIAE e BESm  F F BE BREE T SO R B T2
fE 1, HEEL AL ZHEXT DPPH, ABTS &34 [ Hi 3t
VB R BE 1 3R LE B AL A AN [RIEEE 09 BT, 1tk
IS ] e 5 BORACTE 2 W 0 S G5 FAH DG . A
B 7 KeZk 4 nIH, 25 205 W B AN R e Ak,
rhrh 20 DPPH HI ABTS' [ i 5Ly R AE ) 3
FRRMZ0E . W R R EYIE S a5
BUBRZH AL 43T a . 25 AR5 | BERE S5 K 5 22 A
AP0, RP- T 58P A TG P 1T B 5 HA K
[E0 7 = Gl = W S e = D15 s 1 U P 74
ZHEL Sy W T RS R A h 3E BRER ), LR
RP- II } RRP-1II, H: IC, {735 1.11 £ 1.35 mg/mL,
M2t SR AT R HARE v (O MR TR 2 A O, BTV TIR &5 it
MBI e Ssusl/ DR AL [ o L e AR, (i 2k,
FHEJI R, PrAA TGP R
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Fig.7 Antioxidant activity of the RP and RRP polysaccharides
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# 4 RP J RRP ZHEMHTE LG (IC,,, mg/mL)

Table 4 Antioxidant activity of RP and RRP polysaccharides
(ICs(, mg/mL)

Frith DPPH ABTS  jpmsE T
RP- 1 9.59x1072 0.15 - 0.43
RP-1I - 447 L11 -
RP-TI - 0.08 1.52 0.56
RRP- | 0.66 0.10 5.17 427
RRP-1I 1.51 487 2.72 _
RRP-I 2.25 0.73 1.35 -

BFFEHRAIE s A S BORA LS Z WU A AL T
THT AR HRIE EE 2D, gk s BHAED 2 B AL 1 A 22 HE X
DPPH X ABTS"H H1 & IEBREE J1 109 1Cs, 1H 5371
4 0.357.0.608 mg/mL. RRP- 1 . RRP-1II & RRP-1II
H1, RRP- I Xf DPPH M ABTS' [ i 3&iERAE 150
R TR A RE S i, H 1C, 4 5°h 0.66. 0.10.
4.27 mg/mL, Tfi RRP-IX§ %8 H H3E75 bR ) e om,

ICs, {EiA 1.35 mg/mL. RRP- I B4R THdses, (5
FLrAB A EE . PSR R Ara & Gal &%
iR IS EZ A AR G DL e =R R M P s WA e e e
AE S ARZE AT OCPY . SASSCEE A L, 55 4l
e 2 RRP- 1 1§k ABTS™H H 219 HE J1 52
5, M DPPH H i BV BRAE J1 39355 . i AL
TS B2 IR R LIS/ IN 400, SO E T
Bk, PRI, ZHEPCETE MRS B ST

PR INAEARZ R IOZR G RS . Z5 BTl B

AE S BCERAE I 2 HAA BRI PTSA TG P, il B
BRAEHE Hp Z2HH 03 10 7028 53 A T LA S BRAOY I =4

BRI ZE G

24 HORHMHBCREESRENRZFTIELE
GV I M S 2P e O B AR
—, PRI Z R LL . PR AT Ik nl i i s e
AR . G H, Z2W e A IE S | S A2
PR B P A S e A5 SRS R 1 VR, IR eE LA
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