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Abstract: In order to find an easy and rapid quantitative analytical method to detect thamnolipid produced by
Pseudomonas aeruginosa, three methods, E,S0,-anthrone analysis method, L-cysteine-H, SO, method and phe-
nol-H,S0, method, were compared in the present paper, and the influenee factors were also considered. The re-
sults showed that H,S0O, -Anthrone analysis method was better than the others and its optimal reaction condition
was obtained. The influence to the quantitative analysis of rhamnolipid from the residual glucose and the top clean
liquid layer in the ferment solution could be ignored. But the influence from the bacterial body and the middle lay-
er of the ferment solution reached a certain degree. Thus, the bacterial body should be removed before
measuring. However, the influence from the middle layer of the ferment solution could be avoided by making a
standard curve which was made by using a chamnose mixed with the middle layer ferment solution.
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FEAHARE; (2) 96 LMY, Bodour 0¥ 8 M T MR 2 B
h, TAENEEEEPARATEEYRMNNRE, MERERTR T RERE/NTRE
BEHEMNFZEEHYR, BRSALRERTHRAGRE, RER—MHHFEEANK
FEG; (3) MEEHE (thin layer chromatography, TLC) B LAEMR KR Gi& W&
BTHEBEERENERES, A THRAEMNALERENRN, FES THR
AR PH ARG (4) Dezie £UHRABMHAIE SFEBKASAR, MHEBER
B STRP A4 P QU IHE ST @ BT, R IR A R th ki M s Ve dr v
M, HSAKETEEMHEE, ANETERRMNS. EBT LRTERES
bR, BRTRARSZMNELFEENE, WEE-MBRER L-EREAR-HKRE., £8
g, AN TFEBERTHERBERS M REREEREAHTHTIHEMHERL
HigE., BA, LR SH T EE-HMEL., LR ER-EREMER-FARE,
FMEM-BREN R CRERABAPRESAES M HERSTREEHETTHE,
REERGE . SENSTFE, UEKERESHFTREERER.

1 MR5EHZE

L1 XEHE

%% 8 B I B ( Pseudomonas aeruginosa) Wi B P [E HL B 5F ¥ R # PO
(CCTCC), {R#5S % AB93066,

ARG (A SOCEE THTEER) . B, RHR. BRSHA4,
1.2 BFEEEAEE

FFYRER. BRSELREZR THRTHERESD, 37CTHK (200 r/min)
24 h, ACTRESH. FFIERERY: FHF 2.0, EBKS 0g, NaCi5.0
g, EAFE1L, pH7; 1 x10° Pa THEZKXE 20 min,

MR E AR ARES: BT REFEEMTRESEFEL, BREN 3%
(v/v),37TCTFHE (F£% 200 /min) 3548 h, EREIEFREN T #EH 8.0 ¢,
NaNO, 2.0 g, Na,HPO, - 12H,0 1.5 g, MgS0O, - 7H,0 0.1 g, FeSO, - 7H,0 0.01 g,
KH,PO,1.5g, F&Z 1 L, pH6.5; 0.7 x10° Pa K& 30 min,

BESEANERABBRASSE: 25 s, FROTF: (1) £WE: @ATE
BEEEFEdi i pH MAZ 8.0, F 10,000 r/min $538 T 2.0+ 10 min BREWHE; (2) 42 %
BELEWNEEERN pHEH36% 8 HCLEE 2.0, RNAd;. PEEELOE. & §
BE=3: 2: 1 F|, FIZRS 15 min GRENE; (3) SFRETE. PEANLER.
TENBESHIEE, BESHEREALZS P, THE. SOCEN F T4, B2 REMHIE,;
W, BT ENEELAFIERBERE&A; TBREM, TEMEE, BETE
AL,

1.3 SHHZE

KBESEIR [8].

L-¥ B S BR-BB 5% 30k (6],

M-I EEE R (7],

BE-EEE . SRETFRKEP, MAO 2 EM-GIMEEHN [HMBREXNYV
(H,50,) /V (H,0) =85/15] 4.0 mL, INFEEEFEGREM 1. 0 mL 8B H A Wik
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#, BHRBHKB I 1S min, ¥ 20 min FHATHEEER (300 nm ~800 nm),
BERB KRG R AL W5E . IEHAECHI 50. 0 me/L 9 REREIRETR L, WEARBK

FHHL 0D (e e PRI £ s 5, = T BODTR g om0
JEO

WA (OD) WE REAELTE. BS54 50.0 mg/L REMRERBONEITHE, 8
THEROSh BEEW2 K, SRIVCESE; TEMERAEN . s, sxH (A5 K
BB, s ARHERE, sx FHXIRERZ) .

A \ ~ \

@ﬁ§2%|wjﬂgﬁgﬁg%ﬁ&ﬁﬁﬁxm%o

HAEEnE R A . WMIEH REBBARAFIEESE: 0.0, 30.0, 60.0,
90.0, 120.0, 150.0, 180.0 mg/L, WIEEFWMN OD L HItTHEREL,

RBASASXMEEHEERNCHEN: KFRSREREABERWNSHAS (b
B, PEER) S9KRE, HHENBRTIRERENREERERES, Wi
W) ODfH, HE BBl D EKEs REREEN S hERme ERwkE
SEMERRRTHRERE; &S T RARSENPERBEKFRRYBRERRIIHFR
(HEH10.0, 15.0, 20.0 mg/L) RMFIREMLNR/DENE; WEE LARSE
MPEERKBRMNADREREERR, BFRN S 2N RE, (EHRESN
20.0 mg/L A 40.0 mg/L, it B AR AL M HKFERH AL B R -
Inb e BRI E - BHFIEE o0

i/ IE 7551 °

B EIER A E BT B & A BZEEEEE T 0. 05 mol/L i NaHCO, ¥ R ic
TR R 5.93 o/L B AR A ZE B /KB H K 0.49, 0.99, 1.48, 1.98,
2.47 /LR RIS IRER SRR OERERERR P PRERM EFEE (Hy
BHEERE N EAERABRPEERN 2 5, W EERKERHES) , BRI 8ER
ZKFEZ 5, WE oD 1A,

2 HREIWE

2.1 MEFEMER

RERIE 2 F 2R PR S8 AR —REE AR LA —R .
mFIEIRENRKER AL, Hit, EREBHERERSID, BXESTHTEER
Tk mRHREBEN SR,

ATLRUZEEA R E A, RAUEE-RRE. LM M-SR -5
B, SrHHE 20, 80, 140 mg/L B R PEEW T UV-S050 EgEfTstiam. 4R ExR:
M W K B E YA I b R RN R R, -G ME R AL T A AMRR T i
B, ALKEE EM-mMRE, IR R R ERE T T HT.

2.2 DApEXNEERRROD EHNRIN

it e RAFHE R AR R X G EERI M, W T BENEO0 ~5.5h iy, 50.0 mg/L
RSB RROLEE. TRELRER: ££30 min HEEEEAAT, HEH
W OD (B REETFIREAE A &, BAES. S h AR/PT 0.025% , B EM-BRAE B
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R NOERR, BETERR AT, HERENEY. SRAHTNER, 7 30 min
P BB 3
23 BHEEERMFEHNPE

B BT ERECH P AR . MEBME . K R %5 R R ) 618 L
gAY, HRAIAE. 3KFML (3) EXERLHIALR, BHATRER?
W, LAREAIE S QAT 78 UV-5050 EHEfT Y6, L1553 nm & BREES
800 nm 4LH R HEZ ZAF HE IR, EXRLRITAR 1 Oy LR 2,

®1 ExZXRLRT ®2 HEGWR
BE KF HEXE A B C
1 2 3 Fi§ 76.0 5.4 10.6
A [H;80,/H,0 (V/V)] 75:25  85:15 10000 F s R {H Foo =99 Fups =19 Fp, =9
B[ BEMAR] 4 7 10 W% A, B, C,
C [ BKiE e #katis] L1 15 20

M2 R TR, Foos <Fy<Foq Fo i <Fe<Fog. Fy<F,,, BHEEA, C
FEMWREZERPRCEER; HEZAMEFERNTEE, FHELSRIBIES
BMER A CHEZMBRELR, HHRAEE, 24T Mik, FREEAELO
mL B, %R ABCy, BIV (H,50,) /V (H,0) =100/0; 0.2% B f-57 M
AR 4.0 mL; BokB IR H) 20 min, SEREEHN &ML, HEEFEDH
R R R K V8 A ) i, TR -BR AR R B A A /588 553 nm &b 0D
HIJFK 0. 614 #IF) 0. 807, LR PBFIMEES GAMFRIEFRM 7 AR BAS, T
DEFHLA S 9 MR MM B, R REERERTERE Wit E s
BH3Ix10°, WHHIFHEAGERE,

2.4 EBRPHTREREAS X BT RS IR

WARERBEREIEPE NI LS TREME, TEESEREYE,
Nt AR TEEAE RSB URE RTINS, XERIOERANETRE, B
ERE TR B, KRR PR s AR ok gt RN E BT
WAL 4 T4, ARRAH T LB A ER/MTHER,

2.4.1 FAER BRI E B ATORN . SRR RSB R B S —
IR, MEM—MREILYHS, LRRHEERTRANEEELS Y RZRENE
BEANETH. THRMEF-FReE, 45054 50.0, 250.0, 500.0 mg/L BZEITHE
FEHK, 20.0, 100.0 mg/L EAEARARR, RIBSWMATHIE (300 ~800 nm) 4
fio BRBT: HEBHRATYUES 625 nm, R EMEHR AR IEES 553 nm, &
FHZERT S0 om, WERSHEORMKER", T HIE AW 828 A R
Wi P KA, PR LIGE, BHREPBRENHEEY REENE R4
T4 T KL 28

2.4.2 BT EAESE B0, I AT 7R R R R A L 2 R s AT
JGHW OD IR, SREM, SHBENER T EEKTE, ThERA. 3
HAER RIS E BTN, HIRE FEREAR R g T 5,

H B0 RIS S B S B & OB TE 553 nm T 52 B9 SE BE QAR A 2 oh TR
R oD BlhE, BABABRETRSHENEE (B, B 87, XBWEsH
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B R A R R BRI B S T R RS B B L P RER AR BE . KRR
FERAREPHEK, EXME () BARNIBRT, SERERREMLERNY, M
TR MR RE . I ZRBR L ik S, A RERAT RN R,

2.4.3 LHEWERERIBEENEN. EREWEEPENLEERE, HHK ODE
R (H2) B, BAKNARMECRBEHARK, 2505 0.0003 #10.0162, {HXE
HEREKF. B, AAMEKHGHERT.

160
<140+
120}
2120

=100

§ 80t
®m 60r
# 40t
E 20-

0 20 40 60 80 100 0 30 60 90 120 150 180

A 4 % B/ (mg/L)
1 AEBEAACHETRERRE B2 LF¥EBEEEeREwiiE
B AERR, O 808K ® B34 OD {Hf4R (y=0.0093x, ~ =0.9907), A

& LW BEWEWE OD HlEE (y=0.009x, £ =
0.9745)

A A FBATE RERBRAOLEE, AT EHEENTFEHRENER
CRNMBEMESEEREKRBEMTEEK. BitEN, DHEEEER0ERS T
HEFEFEEW,

2.4.4 PEEFEMNEFEIETCRENEW. ZRERERPENFERER, &R (A
3) 87, BABBNERAFERERKT, BPEREATERWERSENCR
R,

2.5 BEBEZINERSW

2.5.1 REEEiREmLE . B2 oD Bl K 2 (y=0.0093x, r* =0.9907), &%
PEMELES, iTEB x =0.4652, s=0.0004, sx =0.09% , U W, 5% i iy 2 i) & 31t
EHE, AMEERS.

%ESSSanﬁ! ODfH, RIBEPERBKBRMN BREBBERITESRZE (v =
0. 0088x-0. 0145, r* =0.9968), ¥ X 10.0, 15.0, 20.0 mg/L WiAKE, 2LBWTH
B8 OD EHEMRA XML S, BRI ITRESEREZRBHEMRES A
10% . 0.3%f10.1% , W IZERENRYB/DRRIMRER 15.0 mg/L, RKAMKE K
B, BREN—CBRSEAR, SHMKEHEM20.0 mg/L f40.0 mg/L, ZLKIE
HiHE B B R4 51 % 100% F1 101, 2% , LB BAR e 2R 44 B iR AR B A,

2.5.2 REFERANERST. BHENREHBEAMNSPEREMLERYN R
IR KBS RO, THURBKASPERRERERCZENER IZH, W
BE I H g K AR LTI R K 553 £3 om, R EFIMFHBOCEE T LA FERE OD
Bk (H2) AP ERFKBANREBREHL (y =0 0088x0.0145, 1 =
0.9968) fr, FTiGMENE 4, fiE 4 PRIDEWE N, FE TG BT EHEM
W, RESTEREMEERNREREERR S EREEE ST ERkE R
BEErR i PR AR MNP ERREER—, BEH4 FERTEERSBHHE
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AMBEHRA W, HiL, RSBV ME AR R0 o U A2 E
S8, RREEE ERWERRN 0D, FRIES PRI B s
FHERFEHME,

16, 250 ¢
~ 200
g2 %
- :E? 150
208
g':j ¢ § 100
Fo4 % ol
0 L 0 L
200 S0 80 100 120 150 049 099 148 198 247
I8 /(mg/L) HEREEE (L)
B3 HEFHNEEEEEEW B4 KRS ETH
B EEHEEE, O S hELAKREe BEmRg BXAE ODO3&mE
3 i

(1) FEXf RFMARAITRZ RN, BE-BIAR M 08 T L2k Bt S A6 8k 2 1 B -
R

(2) BH - BELNBEEN R4 ERE PN 0.2% M EM-KERY 26
4.0 mL, HAEREMIFES 10 mL, RHBHKBENA 20 min, 25EF 30 min HE
553 nm 2EWE R WK OD {4,

) KRBT RARNAEGE . LE R REMIsE BB LI ZE, #ik
MPERBRMRPRIENERS A —CRENEW, BN, SHHELREE. @
PR SRR E B ST B RN T LG L R R A K R L A U 2 T
HER o
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