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Study on Extraction and Purification of Great Burdock Inulin

LI Dan-dan, LIU Yan, JIN Zheng-yu
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: This manuscript was the report on aqueous extraction—alcohol precipitation technology
of Burdock oligosaccharide. The effect of each factor such as the ratio of sample to water, the
temperature, the time and the times for extraction of Burdock oligosaccharide was investigated by
single factor test and orthogonal design test of L, (3*). The optimum conditions were that the
ratio of sample to water was 1:15,the temperature of extraction was 80°C, the time of extr?iction
was 90 minutes and the times of extraction was 2 tines. Using the best technological conditions,
the extraction rate of the Burdock oligosaccharide was 90. 86%. Compared different methods of
de-coloration and de-protein , purified Burdock oligosaccharide was gained.

Key words: great burdock; inulin; extraction; purification

FEHNETER BB FXE. RTHRE
ERWELEAMEY, AR ™ 8. 4 355E RN
HE.FHFE ERELR LH.AEEEHE
KHE R,

BN RER . R—FARA T ERENRE
HORENEFPRBRHKMEL. B ZFET
BARGREY RN, FIINEF . HE KW #

W H #9:2006-11-17.
ESTE BHRBRP¥EES T H (20436020).

A%, Edelmen(196) BB M AR RLEH . — %
BURBERE () ZE L g2, -5 H 8 % 8 H K m %
A EHEBREG NWERSE, EHWR N .61,
(2-F-Dn-1,2-F,fiE X GFn, Ko R
F KN, A Ems(1995) FERSHE L EK
A—KRERE HRRBRAERHEERE (G, S
A% .F-1,2-F-Dn1,2F, BB N Fm, HBEY

EEE A A8, &, Wik, WAL RER A, TEE L.
WREE £MEFA960-), B, IHRHMALH8. B85, T¥EL  TENERMSHYES R LSUHTR.

Email: zjin@jiangnan. edu. cn



2 £ &

5 £ ¥ B X F R

%26 %

Y R AR B IA BB R0 R BE RO 45 1 R B
MENREBELEBFIRRGY . ERE, FFR
TS BRE EENFESIMERERNH R
B SBAHAT TR, A RAAX—HY R
FRMR KR

1 #M#HE5F*

1.1 EREmMLE

AERRALAEME4SMHEEN, S5
. BEEAIEER S .100 CTXKEE S5 min, £K .
PH .60 CTTHT MR T 60 HB4EERTH,
#H.

1.2 RA5ia&

FRRRIE R bral, KK RKFLAE
TR #M A8 D201.D218,.D301-G i VL7 7 # Kk 4k
BIREAAERAAERE RIAPHE FXEMIE
D315 fy L4 BAL B A BR A 7] $2 4t ; Sephadex G-
50 MWW B Sigma AF] . )

BRI % - FW80 (BRI B 2 T Be A By B L . K
EHERFSERAFER;101-2 M B
E¥w bR AL A7 FA1004 B E X
¥ W RFAN S AP SHB-TT BB Rk R £
HER PBNKEH TRHAERAL A 47 HHS21-6
R HAERKER: BB EET A LXI-1
BMELLTLRYL . B E A AES £ ))-1 HE
ER RS I ARE ST RN ENEER
AT P2 Delta320 # pH it M5 5R 8136 A B L 3R
(FEOBERAT 722 WA WAXKET: LE
BT E  BAORAR 3% (HPLO R4 -
% E WATERS A 747 ; 30 2R e 4050 8 i 4
H 7 Shimadzu {{ 2%/ 5] 4 77 ; 3% Ultrahydro-
gel™Linear: 3% E WATERS /2 & 7= # (300mm X 7.
8 mm ID),

1.3 4EHEARN

PSR T o BORL, UK A B SR AR
R L R BUIR BE B, A IR UK B R A 4R IR
A, AR, FTWCER BB BT Z BETUIE,
B, W TEDE. W TR S 435 31 BOS-1,
1.4 4EZEHIBAL
1.4.1 RXARAHE BOS1 #irp ek X
R S M, B — B AL AT A BT AR e AR R
W RRAR B INA 50 mL RESBAN 1 EFH
BEBTF 150 mL =Z/A MRS HRTRFE K 2 h(120 1/
min), IR RIG AL IR I O Bk AR A0 4
ERBRMABE B rpHERZ 6, MEFRARE

420 nm.520 nm.620 nm B EEE, BRRE T,
CAS S Uik O SN EE L )RR
HERMEARMERRE ",

¥ BOS-1 73 ¥ LA — X 10 38 071 40 ¥ S A g UK
W AE T B9 O W, 3F A Molisch 2 R Ky 5 R
BRT R EREAN .

SZERFERHE . WIERHAORERE, B

W, B4 BB A 5 g/mL NaCl #1 5 g/mL
NaOH B R, & A/KGEER BB A R
"A.
1.4.2 BEGFEe0HE CEBAMNHERS3
LB B N Seveage B HEMEM=ZA LR
(TCAOEH#FTFRAX K, DR ERERED T
?2%[5’6]9

1) R E ¥ # Seveage B I E H » Seveage
FIHELE : ETE=4: 1(v/v),8IK Seveage A F
KmARRESHBEEBOEN 1/3, 5. B8
20~30 min, FRART LN E - BRETRHEINE
FMAROHEAEEKERY, RE LHER, B
BRI A Seveage A, Itk R E 4L 9~ 10
w.

2) RAGREBES  HBEBRE 40 TR,
EEES AL, BEE L 8 000 r/min 15 min, B F
VLUE, R 8 LS, I R AL B 3~5 W

3) RATCAEBBRER, BRI S M

ALSEEBHEFRSB S U TCABR, BEY
A, FrKFH#EE 4~6 h, L 4 000 r/min K% 8
B0 15 min, RETIRE B LER, b K Z 42
2~3 .
1.4.3 £ A Sephadex G50 MR BB ENk
#4764 FREL 20 g Sephadex G-50,41 20 f5 & H
AKEHARTIE, ZBTE®3 b, HETHKAD
FEorvE ik 1 h, B H, S %R A B 408
BLHMESHRERASKE., EHET, ELEH
BABRPAE(L 6 cm X100 cm) 1, i@ 2~3 &
R K AL RERE .

HHHRRECREBREANFHHEE 0.5 ¢, 7
F 2 mL ke, B4, =BT AKBEAT B, R R
8 0.6 mL/min, 3 ¥4 WRE BB & 17 min i
#£1E (EE1loml). AXB-ARECEZEER
W, F 490 nm W E R OEE . R 3 UE AR BN RO
HER,SH B —-FHEXHERE R, RIEXRYSE, ¥
% TR 18 4 3 3R 4§ (BOS-2)1,

1.4.4 +FHBasEERL
D MBS 43 BIFREURE £ (BOS-2) 0. 1,
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ERAAF - FEHRGRRAL S B LML 3

0.2,0.3,0.4g#M0.5g,FET 10 mL /Kep, i E
ARRBERETHEABBAELE T RELE
[(XJZODe

2) A eI B 100 pg/mL £ § (BOS-2)
W AERH 190~300 nm 4b #4725 E15, WA R
q&u&[&]o

D F BB E OISR 4 10 mg/mL # &
(BOS-2 )i #i 4 HPLC 4355 , AR 4% 04 70 4] M i 5
B. P&t Ultrahydrogel™ Linear, 300 mm X
7.8 mm ID &% 4 ; Fish 48 0.1 mol/L W BR SH 15
BoEFRRE 0.9 mL/min; B 45 C, gt & 2
pL 7R Z 3 6K I 28 R W
1.5 H#A*E
1.5.1 #HE4Twaxt RABRBHNER-RR
O LR AR AE, LR OEME (AD A 47, UK
B (O R AR, 28R BAREREATE.
=7.619 32,R*=0.999 5, &Mk} BT il £ iy B
mPEENSE.
1.5.2 #H\RAREHINZT FHHEERRU =
(RS P T B/ IR R 3508 B & X100
1.5.3 Zam4EnNE FolinBik., UEHESF
mEEEABB R, UREE (A RPLIR, &
R NEHBEEARERO IRLE, 2HEEHZS,
BEFBEIP Ry = 0.234 6 + 0.022,R*=
0.996 8,

2 ZREoH

2.1 $EFHEHRN
2.1.1 ERFREFER HRRFEZFTH IS ¢ @
ERHETEPROHMS R MBRASERHTH
%K.

1) %HK L X 4 35 35 05 1R IR 1 B

& 2 SR B A fE] & 60 min, BURE 70 C, 45l
C RARFRBB L HTTRE, BERR L F 5%
WIRBENEWE., SREN, FEHERBERER
WL B R T 3 KL (ESE B — B (m (@) ¢ v
(mL)=1:15) Q& TFE, FHEEBRR
H (1 10)~(1 ¢ 20),

2) 32 B IR B x4 3% 35 B AR BUR I )

B s S BRESS ) 2 60 min, B LR 1 () £ 15
(mL) , 3R AN 6] B V8 B 47 B 4R, 85 £ 4R BUIR B8 %o
GEHBBERENEW. SREA N0 CHE
P80 CRBMEARBEMKA, HMN 80 CHRE
100 CHRERERKAHE., BHBBIREL 70~
90 CHHAIE.

3) HEEUET (A XY 4 S5 AR R BUR

BERBIBE 80 C,BMLLLI 1(g) ¢ 15
(mL), 3R F A [F) ) i 8] 4 47 32 42 , %5 2% 42 HR i )
SEEBENRNE W, EREN FFHHER
2R Fif 15 3 B[R] A4 FE K TT I OK, ELIE IR B L, $RER 90
min IEERAHE . K4 E BB, RN
B &) L 60~120 min FH .

4) |BORBO £ RBCENE W

L ERBHER L, EA 1 (g ¢ 15 (mL),
80 C R 90 min M &4 HIEM 1 K.2 K.3 K.
GREH, RKEBE, 50BN ERER
H, BER2KS 3 KHEK BEHBER, XX
HeREBREEALTEFSERPIER T LR
kT, BEEBER2 K, TUEeE 1 KBIEL
PR A BB HE PRI AR AR
2.1.2 RZAL&#4HAE RAEXRBEHES
EEHERMBRELRGF BRIT=ZER=ZKFE (L
GHEZRERAED.
2.2 SEFWHHaLE

SR =fm P A 4 Fp g RO, A HCL
WY pH {E4 6.5,10 CHEHB/ABRY . MEHiHE
HEHROE . FHENREENEORN EZRE,
ZRWEL R

£l L(F)ETKRIRNLHRER
Tab.1 L, (3*)trial schemes and the results

B K P R p
F8  ARK B®ER  CH®w/  B®
BE/C W [E/min m/v(g:mL) /%
1 1(80) 1(60) 1(1: 20) 79.03
2 1(80) 2(90) 2(1:15) 85.35
3 1(80) 3(120) 3(1+:10) 63. 82
4 2(70) 1(60) 2(1:15) 49.53
5 2(70) 2(90) 3(1: 10 44. 21
6 2(70) 3(120) 1(1 ¢ 20) 56.98
7 3(90) 1(60) 3(1:10) 63.08
8 3(90) 2(90) 1(1 ¢ 20) 80.42
9 3(90) 3(120) 2(1+:15) 50. 11
K, 228. 20 191. 64 216. 43
K, 150.72 209. 98 184. 99
K; 193. 61 170. 91 171. 11
ky 76.07 63. 88 72.14
ks 50. 24 69. 99 61. 66
k3 64. 54 56.97 57.04
R 25. 83 13.02 15.10
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Fig. 1 Chang trend of orthogonal experimental factors

M 2 LR H, D301-G B A T 50%
uJ: EWREE WML T 60%, 3 HEEFHE
B B AL B 80 %6 , 3 X 45 H A9 A AL AR A

4RO D30L-G KRB, A
Molisch R EBH T HOMNREBBEESHEA S, H
Kb T 5 B SR TOR 2 140, 3 B SR A B O A 9 R

BMORBIF, BMEAHE, SHAEEN 74.52%,
F2 AMBENSFEEIANBEENRLER
Tab.2 Cemparation of six types of resin in de-coloration of

Burdock Oligosaccharide

W ig £ 2l EAR
% /% REE/% LB/ %
D201 20. 24 47.06 68. 05
D315 41.4 61.59 62. 22
D218 25. 64 59 74. 44
D301-G 74.98 76. 96 79.4

2.3 4EFBEOHREALE
x3 4EFENAEABREATZE
Tab.3 Different de-protein methods of Great Burdock inulin

BREA HBEPREEAR ABEBEAR

DikS FRE/ % RESB/%
Seveage B 7. 66 1. 025
FRmk 7.66 2. 435
ZHZBM(TCA B 7.66 0. 32

132 3 #] WL, Seveage ¥ FI R B B 2 A 3K
BAM=ZSE 281, Seveage &M LB M, A
SRR EERNEN, BRABCERES . HRE
HEED, BERREZMEATEHERY b AT #
RHIBAR DR, ERRBBPENBIR. FRE%
BELXMRER BEREORRAE. TCA B
YEfi 8, A BAR , B R R AT fﬁv‘%ﬁ’ﬁiﬂi
BARM, Z4%E, R TCA R—KREA.
2.4 Sephadex G~50 ﬁ%ﬁﬂ}&&};ﬁ

0.5¢ BM@M%E%#%%%E%% Sepha-

dex G-50 41 3 W 5 IR K J2 47 40 78 4 AL B 25 5 .

B2, AfEH . HREERTSEE B 11K
(1 S 2 AN /M2 SiIEM 3 51, 1 5k
B STER, B RUR B, BB ER K, RAX
BoRFEHHHANEERS  WESGHZF &
RKHMBEB, 2B ERE AHTREBF S
R (BOS-2), 2 SigM 3 Sk HR A, 5 FK
1%, AT B R IR E 5 R — B 7.
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Fig.2 Column chromatography of burdock oligosaccha-
ride on Sephadex G-50

2.5 SEFWPABLETE

2.5.1 bR EARN B BOS2 FREXHE.E
K HP g 2 T TG EL ST TR 4 A 45 b i BE 184 A o VRO TE
FHEEEA B« =—(25LD ., HHER
B S BE 4

C2.5.2 FEFEHBHLOESTIKRALESNER

B 3 RIS SN A AE 260 nm A0 280 nm 4b ¥
KRB, RARBPAERTTEAR.SZHK
MZE.

1.50
1.25
1.00
= 0.75
0.60
0.25
1 L T
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_ Mgt 2623 duge 0.08
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" Fig. 3« .UV, spectrum of Burdock oligosaccharide
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Fig.4 HPLC Chromatography of Burdock oligosaccha-
ride
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4 2B R Al (BOS-2) S B 2 R oK, 1l
TR, HRIE, BER . BTRKBEBETHKF
BTZm M. OB A0 ESER LN, RRE
HEARSF . Molish 2R =4 G, WA REBE
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