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1- Isolation and yield determination of a new polysaccharide from Rubus

anatolicus roots
2- Monosaccharide composition of a new water-soluble polysaccharide from

Rubus anatolicus roots
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D-Erythrose D- erythro-tetrose
D-Threose D- threo-tetrose
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' Dimethyl sulfoxide (DMSO)

" Ammonium oxalate

" Sodium hexametaphosphate

* Ethylen diamine tetra acetic acid (EDTA)

° Cyclo hexane diamine tetra acetic acid (CDTA)
" Kato

¥ Zinc chloride

* Grifola frondosa

* Sodium hydroxide

14



il gy olais] ol o5 Canl (5,500 b 'elit] o bonaS s 0mn 0ok o ool
T LS EN- g8 50 Lo N cogdle a4y 05 0 ooliiul 2 5 paiS o 5o Jolomali slagd 550l
Pt 5 el el ol asle Jolu o)lns gy Sl dy Zlznl ¢l omle Pl
WIV) 18 Joloe TrmS 935 b (59,0,05 o] Jglme o wilgi go Lol el Jolonals Lo D>
0318 j5b 4 5 QLS glaJslme 09 Jo O 50 fnelgap il 5 (VIV) IVA TreslS anS
e VD (K 5 Talialsy 1) Wisd e oolitl sl o 20 (gl Slo Ly &l tl (sl
Sl b b 0 s py8 A e (Saae J9Sge pkd Bk 5l 38, oW sl P> (V40
908 g Galidsil (el pespl A e g8 QLB Gl D> g eals laay Sl
Sldsle 4 ooy e 9938 VA ly) el o atulis wuile olajgil SIS
Gl 5o S 5 ol ] Y B s als ol ng dooy ,SLo Lzl 5l 5l Jol>
g en 035 i 5 99b (Jlasiiul sl sl LS lazee slml azis ;o s PH alidl 4 j2xie
5 Woh aleSD wiVlgeS e 5 VlgsS slavisn Ko g il QLB Lall cod oS
O ol ded by (Jokw o)le0 caomy aSl oy zlzaul LB e lal o a5 olaay Sl L
aS wigd oo by Jokw olgn 51 5ogy olaay Blo b L8 Lzl zaul o aS 5,5 o,lil a1yl

(Y0 e 0s8) wsl ol jo Joloxo

Loy, ble by gilwalls -¥-)
7€ 3lse g ooy Sl Jold Sl 5 51 (bgls calizre zliminl sla g 5l oolitul s o
Sod dphacs Chlidee (gla by, S & oo drgs o)lae b sl p3¥ oyl 9 o ol (gaid

Lsgs il b utis  ale (goid é olge isd ol Lalls Sls laoy Sla L coles,s b

' Saturated barium hydroxide

* N-methylmorpholine-N-oxide
" Cadoxen

* Cadmium oxide

° Ethylenediamine

* Srivastava
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' Papain

¥ Copper salts

" Boric acid

* Isopropy! alcohol (IPA)
° Sevag method

* Trifluorotrichloroethane

AR



e ke b ooy 5l b oo 5 e 5 03l b V300 0 wiile St sisg py slaa 5T 51 oolia!
Ve P o ohlSe 5 se09 ) ol (LTl gl 1) S kg 30! b U1

Sleogas 5l (F s e )Blel lodslw Sl ainiien B> sla g, cn i glaie aslsl )
el 00l S Loy

2o b YL“)'Y%%-“?S%:K Seole st r‘ﬁ.}j ‘gs"-.’.}ﬂ D9y & Gilwalls o :‘5"-.’.}-;T sl by, - )
e o Sl o B o o ay ) Ble Ly & jean e

SlogSgn Gbgy orl 58 T Sekcdlogilyun sl b T SCanly IS5 5 sl S8 4 i Y
s bl gbge s Selclogtlan sl b Seulg IS (65 del SeST @y 0ud o
3,00 3525 55 Gl 05 6l iSG b Lol 3T aiile) lagos 51 (6 lade (o yuiiids

gl g ol yims ol (55, p Loty (rlaw O AlaculS 5, p oty n i Y
el gy (51 %00 (So plalS ojlas pls50nEgn Sl v, S

Slge sl (el Jsloma hsy onl o HY JSS 4 g9 (G585 easS Jols slagy, -F
sme HT o3 4 (658 9l8 oaisS Jobs slacn;; ol 5115 (g n 9w Lo b) olS
Ay N g b cate )b (sol> Sdgygl sloay Sla by g lo sy Lalyds (pl jo aies oo
(Vo0 255) Sgd oo 5 Soln (i loay Bloly g 0 oo

bsi )b sl o, Bl by la sl 5l oty B (gl Ghsy o Jaine 1S Tgms (g, =0
5 OO Gk sl lula sl By e Slaws g, 66 4y a5 Ghg) cnl 0l ke Sew
J5 I8 @ lnBgn iy ndy w00 plnil 08515 (gdsal 5o Lo (9,5 bl
oo 4 @lge Sy p0 aiileice (b opAg S 5 OF o 05 Seri el e g an gy

S Slaie cunl 3 g wiS o f Sl 1 0-F PH L 3L de sy s (5leced puly Juges

' Pronase

' Glycohydrolases

" Trichloroacetic acid (TCA)
* Sulfosalicylic acid

° Celite
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' Staub

" Andersson

" Congo red

¢ Calcofluor

° Cetylpyridinium salts
* Ammonium sulphate
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' Ultra centrifugation

* Membrane ultrafiltration
" Gel filtration

* Sepharose

° lon exchange

* Size exclusion
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" Infrared

¥ Ultra violet

" Mass spectroscopy

¢ X-ray spectroscopy

° Neocleic magnetic resonance

* Gas chromatography (GC)

¥ High performance liquid chromatography (HPLC)
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' Electrospray

' Laser ionization

" High resolution mass spectroscopic (HRMS)
* Osmometry

° Light scattering
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' Detectors
' Refractive index (RI)
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' Normal—phase chromatography

¥ Diethyl aminoethyl (DEAE)-cellulose
" Affinity chromatography

* Gas supply
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" Injection port

" Oven

" Electronics and recorder/data handling system
* Polychlorinated biphenyls (PCBs)
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' Aldononitrile acetates

* O-methyloxime acetates
" Periodate—schiff base

* Schiff
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Spectroscopic  Assignment in the mid-IR
region (cm~')  spectral region

3650-3580 O-H stretching (free), typically sharp

3550-3200 O-H stretching (H-bonded), typically
broad

3000-2800 C-H stretching, CH, and
CHj3;—symmetric and antisymmetric

1750-1735 C=0 stretching (ester group)

1720-1705 C=0 stretching (in acids)

1650-1630 O-H bending (H,0)

1630-1590 C=O0 stretching (carboxylate group)

1470-1350 C-H bending (CH; and CHj;

deformation)
1470-1200 O-C-H, C-C-H, and C-O-H bending
1200-900 C-0O and C-C stretching ( fingerprint
region)
950-750 COH, CCH, and OCH bending

(anomeric region)

(Y’ -y “5>L..M_v/) IR B u‘)M}'; )Lol...u ‘oj_ls u.ul.u)‘ i W}..v

Assignment IR band (cm™)
Ring vibration (asymmetric) 917 £ 13
Ring vibration (symmetric) 770 £ 14
Anomeric C—H (equatorial: O) 844 + 8
Anomeric C—H (axial: ) 891 £ 7
C—H (equatorial) 880 £ 8
C—O—C stretching 1160
O—H stretching (primary) 3642
O—H stretching (secondary) 3629

' Coimbera
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Abstract

A water-soluble polysaccharide was isolated from the roots of Rubus anatolicus by
water extraction at 70 ° C and purified using chromatographic columns of Cellulose
DEAE-52 and Sephadex G-100. The homogeneity and molecular weight of purified
polysaccharide were determined by wusing HPGPC. The specific rotation,
monosaccharide composition, methylation analysis, partial acid hydrolysis, periodate
oxidation, Smith degradation, NMR and IR spectroscopy were used to determine
polysaccharide structure. The results showed that the polysaccharide of R. anatolicus
roots was an acidic heteropolysaccharide that has glucose, galactose and glucuronic acid
in a molar ratio of 6.2: 1.0: 1.2, respectively, with a specific optical rotation of + 196°
and an average molecular weight of 7900 Da. The main chain of the pure
polysaccharide of R. anatolicus roots was composed of a-D-Glcp with a (1—4) linked
and its side chains were made of a-D-Galp-(1— and a-D-GlcpA-(1— residues remains
attached to the O-6 of glucosyls in the main chains.

Key words: Acidic Hetero Polysaccharide, Rubus anatolicus, Extraction, Putrification,

Structure determination.



A b
s LU"??I:
Shahrood University of Technology
Faculty of Agriculture

MSc Thesis in Food Science

Structural elucidation of a main water-soluble polysaccharide

from Rubus anatolicus roots
By: Neda Sahragard

Supervisor:
Dr. Kambiz Jahanbin

September 2016



