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WK 4 (Lilium brownii var. viridulum Baker ) & T2 10 G424
BRI, SAEFENZH. ZmEDNRRNT. TR E G 2R @R
BT EIOCH, XIS R E G 22 M DU Mg e 3 | R P PR A /)
1RV A PR U s 25 R0 SR B A 2 ORE TR 1 A5 12t g
5 B — LI TE AR R IIREA OC; Hou R4 WHR BRI A &2 i
Fi e IS BRI 1oy P A B e S R D B

HATX T A& 2R KSR P TESR IR 4 85 a0 A A A= Y3 1% Jr i
SER BB ST 4R TR AR OBR AL BUR 2y b, T RO RS AE R A R, A
AT A E A LR 4ifb Y LLP, . LLP, JIERL, BF5E T A A 234
PEPERT, FHmRE AL . Smith FEA# . SAHETE (GC) | £D4MGE (IR) |
'H-NMR Hl "C-NMR 3%} 4l A2 53 AT S5 AT, S Do F /K SF 1 I BH e
FEHG RS S EYEEZ MM OCER | B AR AR FIBLE] S0 5 2 0 2 e
WA -

1 MR5FE

1.1 RS

A EH AP R ALY LLP, . LLP,, mm S REE MG EMNAES
E3 % NESP 9 0 8=t iV e N 2 AN T A RN N N = 8 I SR
AR HERME . EFUBEEEIR, Pharmacia. WRBRLIR . ERRRIRNE . NG . BEARET .
MR, RS, Al

12 NB518RE

VIS-7200 %8 4 A] W, 43 0% 56 BEAY, b ot 38 b i A A% 53 4% A R vl 5
Milli-Q 8 4l 7K {¥%, 3& [ Millipore 2 F]; Labconco Free Zone 2L #k T #l, 3%
[ LABCONCO; Nicolet FT-IR 5700 #! {# 57 - 21 4 5% % 1%, Thermo Electron
Corporation; Agilent 6890 S AH {03 1%, 3% [ Agilent /A 7] ; Bruke-DMX-400MHz
B IEPRAL, Bruker /Ao
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1.3 WA

1.3.1 FEMHEF T

BfRE: RDK. CEE. NER . IETEE . HWIRE R G 2R,

L-KI W : BRECA S 2R T8 2 mg, YT 2 mL Z8087K, A 1.2 mL f#t
B (F50.02% 1, 19 0.2% KI W) . FE4H1R A5 I EE 4 AT ad s i AL T
200-700 nm 4 .

WERETR & LI AE . BRFR—Ihmbsk. B 7 L HZEH O, KIKMA 1 mL ¥
0 pg/mL, 50 wg/mL, 100 wg/mL, 200 wg/mL, 300 wg/mL, 400 we/mL,
500 wg/mL (R FLMERETRARHER I, AEVOKIB TP 4B 6 mL VRGRER . $25),
T 85 CARWBHINF 20 min, HUH GBI BRI, I0.1% R I /K Z BEA TR
0.2 mL. ##5), FTEEMARE:2 h, WEWOLE Agy ., BRI,
WORES 1 mL, FHIRIRE D ERIE , B S MR IR 7

1.3.2  BREHR ST

(1) SARERE M

S B FE, DB-1701 5 PE A B A E M (30 mx @ 032 mm) 5 JHEFEF
160 C LR +F 2 min, LA 10 °C /min F4if % 240 °C, R FF 15 min; 20N, i 8
2.1 mL/min, #FEER 1 pl; 430EE 1 ¢ 20

(2) FRMEHNG CRRERATE MR

B8 Fhm it AN AR RFEE 10 mg. PIARPINIEE S ZWERE 7 mg. JC/KNERE
1 mL, 90 C/AKEHIRGZMNHA 30 min, BUHERRER, A 1 mL JToKESRRES,
90 °CF4kEE N 30 min AT ZWEIL, BHUSA 1 mLABAKBEFE, SRI5505
M 1mL, 0.5 mL & 5AEH 2 K, SIFEDZ, WEMTEMA 1 mL & 05%#
FEIE 045 pm BIERK, JEVEFT GC . LLP,. LLP, BYBRER /K fif 7= 4% 7]
FEIrghleE . .

133 BBREL

e LR N RE R AR E R P 2 o 43 S E 1 0.015 mol/L NalO, Al
0.015 mol/L NalO, %, /3 9IHGE i NalO, Fl NalO, VAWLLS5 : 0.4 1.3 @ 2,
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2 23,1 4H0 :5((V/V)IRE, BUREWK 0.4 mL FH/KEZ 2 100 mL,
WOGIE Asyps BARAWE T NalO, FUUKEE (mol/L) NEIARAR, DL Ay, YRR,
2 HilbRiE R

43 5 B LLP, il LLP, 45 10 mg % T 20 mL /9 0.015 mol/L & BLFR 41 ., &
4 CUKFE, MBS, T 24 h [AIFRHCRE, &K 0.4 mL, HIZKEZZ 100 mL,
EWTE Ay, BELEWGRE AT E . R BT A R B R B SE (DA
BEERBELECNHEUE ) THAE 10,7 195 (mol ) o

i) ) CRE 4.0 mL, i 23 £ B, JHCE 20 min, LA EK O FE R R, W
0.01 mol/L NaOH ¥ ¥ i /& H R A= ittt , I 5E 0.015 mol/L NalO, 5 (1 W G AE
Asryms FEFWICEE(E 5 I NalO, B IRAH LA, ARYE NalO, WREE T FEAOEUE, #HEA
P BB ITIMAE NalO, AU

1.3.4  Smith FEfF RS BIE

R R AN AL M R AR ST, I 2 mL £ EEEHE 30 min, =R
JCE 2 h, JKENT 48 h, ZEWKENT 24 h, W4T A 40 mg KBH,, % iR
AbFEFE 24 h, F 0.1 mol/L AYBSERYE pH (H % 5.0, Fi/KiBENT 48 h. ZIBKBH
24 h, WIEZFHET. MA 2 mol/L =M 3 mL, HAEAE 100 C/KHME S h,
WEZE T, A 3 mL B, WURZKRT 3K, B ES TRAERE RS’
A 1 mL MERE, 1 mL BERREF, E2E4E )5 100 CR 1 h, 1T 0.45 pwm fEIEK,
WEZE T BN 0.5 mL A5, SEATSARE@IE AT, (RIS HR 8 by v A |
TREERE . HHA 3 mg MENARUEN,, [RIFELLBEE HEAT SAR GRS /0T, A
[ BE 34T

1.35 ZAIES BT

FRHT 109 Z B FE S 1 ~ 2 mg, KBr BB 5 A, JH 41 40 % 1% AL 78
400 ~ 4000 em™ X PNHEATEE, W1 ERE R T

1.3.6 'HNMR #1 C NMR 447 -

HBURE i 30 mg, WUR T4 72h, T 0.5 mL D,0 H, 2 H 'H NMR I
BC NMR 3.
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2 HR5WE

21 BEEIEIVELILR

2.1.1 VBB

LLP, 2R, WA W0 W TR T, JThETHK, &~
WEFEWE R, Wi, A, R OER. 1IE T ESAPIER, KSR EEN
PR . LLP, AIRE ZOREA, 0, ¥ THOKM W, AET 2R,
Wl . NBR . SRR, 1T BESEA LR

2.1.2 L-KI ¥

PRI & 20500 L-KL RWZS R I 1, SO YITE 565 nm Ab34T0 i KII
UL R Z AR B RN EE AL 2 19538 . LLP, . LLP, i LK1 SO 34 2 B,
UL EER

it el

1 LLP,. LLP, 5#XFiE & BRI ML

Figure 1 Scanning spectrum of LLP, and LLP, mixed with iodine reagent

2.1.3 WHREE
FH 1 FUBE R R br o 445 ] A 5

Aszon=4.6817C -0.0586, 3 Z% R°=0.9912 (1)
K Agsonn WYIRCEEE; C AEFUMERERRE RS, pug/mL.
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AR E LLP, . LLP, FFUMHRERR Y, 115545 LLP, . LLP, bR
G RN 4.02% . 77.13%.

2.2 EBREEDDIT

B e SR GC A BT 46 SR LI 2, TP, LLP, SUBH 20 B GC 43 1T 25 51 430 WL
K3, 4 L ARREIHRIE VT, LLP, BB 54 H R0 . AR SR A A,
HEERHN 18.60 : 25.14 : 1.00; LLP2 FE AL, RASHMBT R8s, H
FE/RH M 3.58 = 1.00 @ 1.09,

1- Bl 2- BAEWE S 3- HWENE; 4- BTHC(bE: 5- A o Hashl;
7- W 8- FELME; 9- MR
E 2 BIERAWERZBEEITEYR GC B

Figure 2 GC chart of monosaccharide mixture saccharonitrile acetate derivative

1 BaREAFTR s 2- Haehl; 3- #iah; 4- bR 1- BN, 2- BUhofiohl; 3- B3 4- s
3 LLP, K== tHEIiEE E 4 LLP, /KfgF=#SHEEiLE
Figure 3 Gas chromatogram of LLP, Figure 4 Gas chromatogram of LLP,

hydrolysate hydrolysate
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2.3 SMEZFL -Smith [RRLSABERIEDOHT
2.3.1 HHEEREMN
H e AR AT AR B b v A [ 5 D7
y=0.0079x+0.0946, #15& R %L R’=0.9992 (2)
Ay WA RBOLEAE: x R BRI AR, mol/L.
W S R AL e A5, AR AR I 2 B Y g B JRORE B T AR 1 g
PRENEE/REL, JFH NaOH W€ | B3 BRBE JROMEIL 7 A i PR R AR, AR DL 1,

F1 SMBEAIEPSHEBNEEENRRTEE
Table 1 Consumption of sodium periodate and production of formic acid during

the oxidation of periodate

FE i LLP, LLP,
R BN TEFEE (mol/mol AL ) 0.83 0.62
FHFR A= il (\mol/mol HiEHE ) 0.21 0

H % 1 A/, LLP, A ERAE R, 1 LLP, %A, Vil LLP, 7746 1 — 6 {4
B RBEREAR R FA L, LLP, A IS RIS WIRP 20500 LR T A
KT RRAE U 1 A%, W& A FOHFE R IR A A HTRR Y 1 — 2 Wi Sk
1 — 4 BHSE PORP MY i R VA FE R s T R A L 25/ T 1, BRI & A
NBERY R AEAL Y 1 — 3 B

2.3.2  Smith BEAER S BIE 5

5 R, LLP, 19 Smith B PP R Hwl, S EEESARE 12
51— 6 SEAL R, DETIZ S F AN R R ALY 1 — 3 A
ARG Y AREERE LN 1 — 4 BEERE

6 7R, LLP, i Smith B ff 7= M) 6t i H i, wil] E8ELL1 — 280
1 — 6 8RR 3, (HE R A LS SR WoR LLP, JOH A i, R I LLP, 4%
PL1— 2 SRR B, SRGEAMRETAREL, P ZURE RS BBz b i 2 2L
BELIABE R IR AL 1 — 358 325 ARAG HH ARSERE LR 1 — 4 WEITRE .
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1= Hl; 2- FZ 1= Hr; 2- 2p3Le
5 LLP, Smith ff#f5 GC S th&ER 6 LLP, Smith B&fEfg GC &R
Figure 5 GC analysis results after Figure 6 GC analysis results after
degradation of LLP, Smith degradation of LLP, Smith

2.4 LIMEIEDT

4000 em™ ~ 1300 em™ [YAF X S B RE M X, T %000 R A 09 £ 75 .
LLP,. LLP, 4354 3417.3 cm™ #13422.9 em™ 244 98 HL S8R0, 2R 20
B O-H B T-E) . NEEE; 2924.4 cm™ F12926.5 em™ BT Y U4 R A
A C-H 4R IS, AR . 3400 cm™ F1 2900 em™ 2247 ARSI Ky
ZHERY R AEEIE . LLP, 78 1735.2 cm™ H1 1637.7 em™ &b A 855 (W Wig g
LLP, 7£ 1743.5 F1 1618 em™ A3 fR5R M, 3458 C=0 H 1 1t 45 P 2 0
HEWE LLP, fh &4 D OB IR , 10 LLP, & A KEBE AR, 5 — IR ms vkl
TESE R —E

LLP,, LLP, 7£ 1200 ~ 1000 em™ Z [A] H B 3 A5 WG YScide, 1k Ay bt et 9 34 e
TEM s, 5 BA PRl 224 R T LI . 1060 em™ FFFUT H B0 A4 LAY ¥R 360
MR P PRI TRR B A A e, 2 R TR C—O-H 1 C-0-C iR ST 1L,
P T AR I AR TE A0

1300 em™ DL X J& A T3 A4 FRHAE AT A8 80X . LLP, #£ 890 cm™!
1810 em™ BEIEA MU, RUHLEH o B B BIMETEE, LLP, 7F 840 cm™
BESE AT B 0 MRS R L S o BB R LLP, 7F 638.3 em™ BHIE A W i
Yol LLP, fE7EBENHE ;. LLP, 75 950 em™ A Wi, e WIA71E R2EHE
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- 272 -
7 LLP, MLI5MSEIEE 8 LLP, BLI5MLIEE
Figure 7 Infrared spectrum of LLP, Figure 8 Infrared spectrum of LLP,

2.5 ZEOEDITLES

2.5.1 LLP, #1 LLP, B '"H NMR J&3 85 R4

TESESLRETIX ( 84.7-5.5 ppm ) , LLP, 7E § 4.71 AbF W B AY(E Sk, KW
LLP, EE &4 B BB HEE, [FIE 8537 1 8 5.45 b B I{E 5%, Ui
LLP, &4 /D& o BRI, LLP, 78 §5.04 A §5.11 AbAERAME Sk, PiRH
LLP, FEEH o BB,

9 LLP, # 'H NMR EiZ 10 LLP,# 'H NMR Ei%
Figure 9 'H NMR spectrum of LLP, Figure 10 'H NMR spectrum of LLP,

2.5.2 LLP, f1 LLP, #J °C NMR &84 B4 47
LLP, ) "CNMR 3%, Sskiethal 3 A EZ03E% (100.12 ppm. 10027 ppm .,
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102.63 ppm ) , VEHIEAH o BUM B BUETEE; 77-81 ppm ZIZHIEN Cy. C, 7
PIBAFIE LRI , 7077 ppm Z [BIZHIE ) C,  Cy G,y B Cs REABE IS TE LAY I
60.27 ppm A Co MEABIUITTE B

LLP, ] C NMR i, Sk b0/ N T 103 ppm, BEAEH o KU
TR PSR EURILIR O (170.95 ppm) , WAERERRARIEAREE S, i —
BAFSC T LLP, fEZERERERR s § 52.99 ppm b5 Y A% 2 25 1 o v S L R i Ak
b= 5, Ui LLP, TAE7ER AT 8 20.5 ppm AN WLEKIE S, 16W] LLP,
Hh i FH R

11 LLP, B9 "°C NMR Ei 12 LLP, B "°C NMR EiZ
Figure 11 "°C NMR spectrum of LLP,  Figure 12 "C NMR spectrum of LLP,

3 i

HRAESCIARGE 7, SRR S i . AR A RN RPN ST
G HAYEEE VI, 2T ok NVEE SR miETE. fd—R5)
ke X O ATk, R IRR A AT A BRI, LLP, A D
TERERR , b H SR A AR BT R A, RS RE 1 2801 — 6 fEL
R ORI, HESA o M g PIFRIUAORTH #E; LLP, & A KRR,
HAMER A EY, HEFU0 . AR R i, B85 A R 1 — 2 Al
A o BIEEHE. ARRBITEER N T A 15 Z A -5 A YIS R T A 5
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Study on Physicochemical Properties and
Structural Characterization of Polysaccharides

from Lilium Longya

Chen Xiaomeng' Liu Chengmei’

1. Shanghai Trade School, Shanghai;
2. State Key Laboratory of Food Science and Technology, Nanchang

Abstract: Crude polysaccharides were extracted from fresh Lilium longya by
water extraction and alcohol precipitation. Two polysaccharides LLP, and
LLP,, were isolated and purified by DEAE-Sepharose Fast Flow, and their
physicochemical properties were analyzed, and the structures of the two
polysaccharides were characterized by various chromatographic methods. The
results showed that both LLP, and LLP, were easy to absorb moisture, soluble
in hot water and dimethyl sulfoxide, but insoluble in organic solvents, and the
uronic acid content was 4.02% and 77.13% respectively, without starch. Gas
chromatographic analysis showed that LLP, monosaccharides were composed
of mannose, glucose and arabinose, with a molar ratio of 18.60, 25.14, and
1.00, LLP, monosaccharides were galactose, rhamnose and arabinose, with a
molar ratio of 3.58 to 1.00 and 1.09. Infrared scanning and nuclear magnetic
resonance analysis show that LLP, is a glucopyranose ring, contains a-type
and B-type glycosidic bonds, contains a small amount of uronic acid, LLP, is
a glucopyranose ring, contains a-type glycosidic bonds, and is a glycoprotein
complex. The results of periodate oxidation and Smith degradation showed
that there were a large number of 12 or 16 glycosidic bonds and non-reducing
terminal glycosidic bonds in LLP, main chain, 13 glycosidic bonds in glucose, 12
glycosidic bonds in LLP, main chain, 13 glycosidic bonds in galactose, and no 173
glycosidic bonds in rhamnose and arabinose.

Key words: Lilium longya; Polysaccharides; Physicochemical properties;

Structural characterization
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