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B S I P ( Sphingomonas sp. ) NX02 H AN 2 % 58 T AT

Brookfield 22 &) LVDV-1I + RPO B3 Z8{% ; Stable Microsys 2% & TA. XT2i Fif4{¥ ; Nicolet-560E. S. P
LLHMEIEIY ; Heraeus Vanio-EL TG ; Agilent 1100 W AH (3%, TSK4000 (535 FE, Wyatt OPTIL 7%
ZIEREMES ; Dawn EOS +/\ M EOEHUET RIS ; Optilab DSP /R 2237 551X ; Agilent 6820 5 A {6 13%
{%; HP G1800A #IFii%{¥ ; Hitachi L-8800 K& HLMR [ 5 /M.

Fek AR Ry KB RIR A 7 5 201 x4 B2 4 i g K246 T 7 it 5 Sephacryl S400 4
Amersham 23 5] P2 5 s He 50024 b4k,
1.2 KR
1.2.1 BrEfERAE RIREBERFRIL, M40 oL, EAMK?2 /L, FHE 1 /L, pH=7.0 ~
7.5, 250 mL =A% 100 mL K575, #ME B e U8 K L 180 v/min, 30 CH53% 72 h.
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1.2.2 AR AWEERFLd KRBT 100 CHIH 30 min, 2B /KRB 10 £, 10000
v/min B0 40 min BREAR. W LW, ERIJLREERTHEIE. 571 LER, A pHEZE 3.0 &
i, FEF=ivE,, BAas R UR TR R A LS. BGE b S B AT 808 0. 1% MR AW, 1
fift pH 2= Fh PR A, (1 Sevag ILBRZEHE M. JHT pH £ 3.0 A4, VIEREGY, ST E pH ik,
BT H Sephacryl S-400(2. 6 cm x40 cm) B A — L alif, LB FKUER, BE-FiR%R
EEk. S F 0, RE RN AR, BT TR R A WAt

1.2.3 AR EPHERENE  DIRASEE TR RHEOCALC Znf )y, SR 4 557 70 AR
AT IR A WA 2R, F Gk [ 4 1 TR R G ke, WSSOI BE R R, I A A
N P P B

SRR 5 ] kit T2 e A, RG YRR ARSI R, SEATLDAM R, k.
4000 ~400 cm .

PABEIE B 175 (518 ( GPC) -2 M FE O Y6 U (MALLS ) 16 FHH R I 2 AWK 43T, F TSK4000
OIER TR YN B, S AK, W 0.5 mL/min, #EFYERE 1 meg/mL, #FFEE 100 pL.
FHZR 25 6AG I # A0-F /\AR SO U R U #5002 o1 40 A 1 0L, LA GPC-MALLS & H ASTRA #f4:
TTBE R A A B

FHAR I -BR R L I 2 R A W RO O i, AR R - eyl s B A R A 1. LS mg BAWIRES,
A2 mol/L =R, BT 120 CEE KM 12 h. WIEERAGEZE T, FIFBE Z BRI A Y. @i %
7. HP-5MS A3 E 4045 (4,35 4% (30 m x 0.32 mm x 0.25 pm), #< N, (5 mL/min) , $EFEIE B
280 °C, FFTHE: 120 °C (5 min) —10 °C/min FHE % 250 € —250 °C (5 min) , FID Kl % (6 )&
280 °C). ARHEARME M-SR 0 L B8 o B B B A A SR L . 25 SR (7 ] 0 i I E R T TR 1Y)
PR,

FH 1 mol/L NaOH 5 AWK AR ) pH (E A4 10, T 45 CKM# 2 h, SRR &5/ B B0 E
REVINIRI S8, 2% So 5 Y ik AT IR 414y W R AL A B IS 0Mr. i 250k . HP-S v BANE
O3 (30 m x 0.25 mm x 0.25 pm), #HSHHE 3 mL/min, PEREIREE 260 °C, #FTHE: 100 °C
(5 min)—10 °C/min FHEZ 250 C—250 °C (5 min) , FID ¥ill#$ (IR 280 °C). k&, w1k
(ED) BFIR, BT 230 °C, HEfERE 70 eV, MURAHRE 150 C, FiE I 7EH m/z 10 ~400.

B REYRET B TKBET, A S mL 6 mol/L BYERAR, T E S, 78 110 °C FKF# 24 h. B
0.5 mL Z& T, JIA 0. 02 mol/L (L RRVE A, AT & IERRLL LT
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HEET HLK 960 0L B W 1 12000 (—
. FEGVIVETR R Foh R I e B A1 DR 4 10000

K, BRWERNBEEELEEE 1% W é 8000 F ¢

REYH WAL 6 r/min 1Y S5 A5 T 09 &6 EE A % 6000 |-

11200 mPa + s, YA bR NX02 & ) A= & 400} ?

BAPIEAT U SRR, AR smm-J::::E¥:h#
RO BEA By VI HORAY G M REAIT, S (U — s !

VN . . 2 3

TR BB AR, FL— 2 W 0 S e * ot oo

. N s e otation speed/(rrmin-")

WAETE € e T , R AS B I 7 i 8] i Fig.1 Relationship between polymer solution viscosity and
A4k , BV Bsf ) A S , WA & T i AR rotation speed at different mass fraction of polymer

;ri%ﬁ,ﬁg Polymer mass fraction(% ) : a. 0.4; b. 0.6; c. 0.8; d. 1.
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2.1.2 RAMeEREE WREWRETITI OB B, XA RSAENSRET, 0.6% 1
REWATLIC BB, A Ca®* J5, ¥4 0. 2% MR G WE RN E 75 CIH4EFF 10 min, ¥ 15 KEE
. BERG e B, BRI K. BEE Ca’ YRR, BERCREE R, X TFARR S
Y B, IR B RWEFE (RTINS Ca®* M ANF, REWREBS, i Ca’  MEBK. 0.2% ~0.4%
REYTE Ca® B FHIREETE 10 ~ 15 mmol/L JEMH; 0.6% ~1.2% BEWTH Ca*' B FIIMWELE 20 ~
25 mmol/L Ju [l ; INA B F( >25 mmol/L) , BERCHEEEA Ar M. %Mk -5 4 2 M2 o A 25 1%
JRARAHAL, RPad i B 0O AAAE i 06 T 43 F 0 BEAE A7 a5, PR BHL Lk 77 11 3 v 2 MR &5 4 =2 (R P i i 42
T3 A B A R T4 R 40
2.1.3 RAEMHIAEE EAFERENRESYIKERS O#254MIE S, WEIRY 2 min #9524 h J5
M AZ R, DIFLEIEE( Emulsification index, EI24) X/RREGWRIFLALIERE, 45REH . HRE
Y e, FUALPERERR . 0.1% BEWH EL, N 72% , 0.2% BE5WH EL, 35 100% , ¥ @k
NX02 A R AW EA BRI erERe, rhkamiRst ek, ke LR,
2.2 BEVHEMESW

A BRI BV 2 AR BE G U Z Y B, HLARSR ] S BEUTve ik SR M. 2 I PR
NX02 A AR A YBIRIITE, IR L BVIE, YW R AW AR 24, A H e
Ay, I EREE RO RE E TR, ERR NX02 A Y AR s | B KK 3 FA
b2 3 5 T
2.3 FLFIMOIMIEFITTEAR ST

R A WIRERLTE 4000 ~400 em ' X[ NFEATLLAMAHE, 78 3441 em ™' B A ¥R 3k O—H M4a4R o)
BYBR IS, 2934 em ™' C—H AYMI4EHR SN, 1604 cm ' WA — P ILM N—H ZE MRS, 1414
em IR AR IE C—O0 W45 RSN, 1400 ~ 1200 em ' ARIELN C—H AYZE MR SR, 1081 cm '
A C—O MR, 1037 em ™' FHEA O—H ZEfAHRSN, 904 cm ™" Bk A IR PR 04 X FR (e 45 42 20
TCRSMT R, BEWR ., & ZotK 55t 30.38% , 0.48% F16.12% .
2.4 EEYNSFENE

GPC-MALLS B ARME T GPC L MOGHLIE MR e, RETRE | 1A ML 2 4 3R A5 W i 48 X0 43
T TR, SRR TARES, &—F 12
Xt oy Fa kI ik, s 2 AT L, aifbi R A Lok
PIRE S A — X FR I ELE ) Optilab DSP 78 25475
A SR A W B A 648 B0 i dn/de {8 0. 135,

0.8
0.6

Refractive index signal

v o . 04}
ASTRA T R EYWM R TR (M) N 02}
408000, ﬁﬁﬁ}?%(Mn) A 382000, 4rF = Ah 0.0 L~
(M. /M )H]1.07, i M /M, 7E1.02 ~1. 10 f5FE A bz o 4 5 8 AE I G
v v " Elution volume/mL
J& T HL 3 HIORE b Fig.2 GPC-MALLS analysis of biopolymer

2.5 REYHBEAS S

BRI E R, BEY RS N 34. 8% , JBRIR-MEMe I PR FR AT 2 I A8, 45
L], WEETETR 5 BEALS 10 20. 4% . REVRER 20l = O RK IR E , RS SR 2 sopk
R B | H ER WA , RIS Ao B, R BRI AT ARE R A . B REATH
EEHE L BR 60 1. 50 1. G WK IRRETR & /B INFRAL, JCIk EHEAGIN. R R G Fh S, FEK
it I PALME RO T R 30 i A R FTBH AR, FH S Bk B B S e i 201 x4 4 BSHERERR , NaBH, i IG5
AT, SRR I S 4008, UL R AW R IR 28 R R A R R . LI & AR, TR Ak
NXO02 A R AW WS L 5355 8 S Pt B M TR e 5 1 ) B8 22 21 o ) PR 4 A ).
2.6 BEYMREAS D

FHEAT/ B ESEN EREY RIS SN 63. 1% . B REWAEN & TERL G 1T GC-MS 23 ¥r,
gEIRLRM, e SRR ER A \RR R, H P& ELEh 1:15.
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2.7 BEVHMEERAS ST

SEVESHIRI, BAWA S ZIKA14), 6 mol/L ERIR/K G dHA T2 LA Hr R, BEYH
RIERA N 1. 5% , 16 FREFERRAN (W 1), HPmMEIER Asp M1 Glu &R, 295
ARSI 11. 6% A 11. 7% . HILTETT LB AY pH 2 3. 0 il LUK R GWriiie bk, 5 H v Ei
B2 EE YR AR BTG F , BRUTHEIORT LU IR 2 R A 7= liAS , DA T B Bk NXO2 & i 1)
AR AW HL A W e i A g A (L

Table 1 Composition and relative content of amino acid in biopolymer

Type of Relative Type of Relative Type of Relative Type of Relative
amino acid content( % ) amino acid content( % ) amino acid content( % ) amino acid content( % )
Asp 11.6 Gly 6.7 Tle 4.6 Lys 3.1
Thr 6.1 Ala 9.8 Leu 9.8 His 1.3
Ser 4.8 Val 6.7 Tyr 3.4 Arg 7.6
Glu 11.7 Met 1.8 Phe 5.9 Pro 5.2
5 X X W
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Analysis of Molecular Composition and Properties of a Novel Biopolymer

HUANG Hai-Dong'*, WANG Wei', MA Ting' ", LI Zhao-Yu', LIANG Feng-Lai' , LIU Ru-Lin'
(1. Key Laboratory of Molecular Microbiology Technology, Ministry of Education,
College of Life Sciences, Nankai University, Tianjin 300071, China;
2. Depariment of Agronomy, Tianjin Agricultural University, Tianjin 300384, China)

Abstract According to the characteristics of morphology, physiology and biochemistry and the comparison of
16S rDNA sequence, strain NX02 was identified as a new species of the genus Sphingomonas. A novel bio-
polymer synthesized by Sphingomonas sp. strain NXO2 with thickening, pseudoplastic, gelling and emulsifica-
tion. The results of qualitative analysis show that biopolymer is consisted of carbohydrates, lipids and pep-
tides, the proportion is 34. 8% , 63. 1% and 1. 5% , respectively. The weight average molar mass and number
average molar mass of biopolymer was measured to be 408000 and 382000 by GPC-MALLS, and the polydiver-
sity(M_/M_) was calculated to be 1. 07. The monosaccharide compositions were glucose, mannose, rhamnose
and glucuronic acid; the lipid portion was hexadecanoic acid and stearic acid; the proportion of glutamic acid
and aspartic acid was 23. 3% of the total amino acid content, so the polymer could be precipitated with acid,
which reduced the production cost significantly.
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(Ed.: H, ], Z)



