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Abstract: 4-Methylumbelliferyl-B-D-galactopyranoside (MUGal) is specific fluorescent substrate for rapid detection of coliform bacteria

Development), Guangdong Provincial Key Laborato

which are the important indicator bacteria for food safety. Protected glycoside was produced from condensation of 4-methylumbelliferone
(4-MU) and tetraacetyl-a-D-galactopyranosyl bromide-under the conditions of phase transfer catalysis, and then deprotection in H,O/CH;OH
ethylumbelliferyl-p-D-galactopyranoside. Through the study of temperature, time and amount of catalyst

solution of sodium.carbonate ga
on the yield of glycosylation, we found that when the temperature was 30 ‘C and the reaction time was 16 h, the yield could be up to 73.12%.
Yield of al ly*eaction with sodium carbonate as base was 91.01%. Structural characterization of target compound was conducted by IR
and lH@R. product was futther applied to coliform chromogenic medium. Compared with imported products, they were no significant
differences in the number of fluorescent tubes by X test (P>0.05). In sample test, both positive rate of GB4789.3-2010 (48 h) and MUGal(24 h)
were 80%: The detection time was significantly shorter than GB 4789.3-2010. Therefore, the product could be comparable with imported
products and could be used as a substitute for imported products.
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Fig.1 Syntheses of 4-methylumbelliferone-p-D-galactoside
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Table 1 Factors and levels of the orthogonal test

BB &
KF AGRE B(HE C(HREAELT
/C) /h) AAE /mol %)
1 15 12 40
2 30 16 60
3 40 24 80

F# 2 1 RAEATAN, S HEZE D=
MR/ NI A A>C>B, BIREERE M RR, AR IE
WHIHERZ, BREEmERDS, BAEHEHA ABLCs.
I IE A RIS e S — 2 I N AR S AL
FIFHEN 80%, F 30 CFXM 16 h, HEFHL—H7"
RIEIE 73.12%
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2 EXIRIEER
Table 2 Results of the orthogonal test

K5 A B C K%
1 1 1 1 40.97
2 1 2 2 52.13
3 1 3 3 6791
4 2 1 2 63.77
5 2 2 3 73.12
6 2 3 1 65.18
7 3 1 3 62.82
8 3 2 1 57.13
9 3 3 2 60.35
K, 53.63 55.80  54.37
K, 67.30 60.77  58.70
K; 60.07 6443  67.93
R 13.67 8.63 13.57
ERRA A>C>B
K Ay B, G
AL AsB.Cy

2,12 AR s BE AR R 69350
H (D 2 V) X9 —=, AFERE =
RITMELK . 5T AN RO AR S S — 20 P2 4 11
oM, ZEHILER 3. HIFR 3 PTANBRIREN NI R A
151, 15 91.01%. AR RIBR S B 5¢ 4= IR TR AR K2
. RTINS, BRI TR R, (R

Mo LREFEIE, BRIRENNIEAIE .
% 3 WRUR RIATIEIR AR RIAOSAT

Table 3 Effect of base and reaction time on the alcoholysis

reaction
FORLETE]/h % Col /%
15 79.82
0.50 15 91.01
E 0.25 15 69.57
( 8.00 15 85.16
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254

1068, 1029, 891.6. 'HNMR (300 MHz, DMSO-ds)
$7.70(d, J=8.7Hz, 1H, H-5), 7.03(d, J=7.5Hz,
2H, H-8, 6), 6.25(s, 1H, H-3), 5.26(d, J=4.9 Hz,
1H, H-OH), 4.99(d, J=7.5Hz, 1H, H-1", 4.93(d,
J=5.7Hz, 1H, H-OH) , 4.69 (t, J=5.1 Hz, 1H, H-OH) ,
456(d, J=42Hz, 1H, H-OH), 3.70-3.45(m, 6H,
H-2', 3, 4', 5', 6'), 2.40(s, 3H, CHj)-
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Fig.2 The IR spectrum of 4-methylumbelliferone-f-

. D-galactoside
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Fig.3 The '"H NMR spectrum of 4-methylumbelliferone-p-
D-galactoside
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(1) HPLC i PRHIEM) & o ZELR B I [8] 2 9.03 min P,
FE - S AR S 38 H I — A RS ARG, S5A %K
o4, M MUGal FURHIENE . HPLC 23415 3|
#% MUGal FI46E 4 99.10%, =T APOLLO 7= MUGal

(98.71%).
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}Eﬂy ﬂ:iﬂlﬁa EE‘._,\ ages iT NPEIR j‘ﬁ Table 4 Comparison of fluorescence produced by related
a 70 1320 nm,4 nm(1.00) intestinal bacteria in the medium of selfmade and APOLLO
60 . MUGal
L g
- i B W sl
=
& 30t 1 XKWRA#E (ATCC25922) ‘: / +
20F 2 BERATEEATE (ATCCS8090) N
12 I L 3 FAMATHE (CMCC45103)
00 25 50 75 100 125 15 4 WX FEEMEE (ATCC1003
min 5 E48IRE (ATCC29212)
b 70 [320 nm.4 nm(1.00) 6
60 0 7
501 g 8
2 4of
g 30}
204
10+
0 I  I— I I
0.0 25 5.0 7.5 10.0 12.5 15
min

E4 #IEFHFIMUGa | F7/ESHIHPLCKT R

Fig.4 HPLC comparation between the MUGal of prepared and E5 PAM (BEEWSEE) MRt (RRhE) xRE

standard Fig.S The comparision of positive tubes (the tubes emit blue
232 AESLAm fluorescence) and negative tubes (the tubes without fluorescence)
FIASCHil % FIMUGal A i AIIAPOLLO i BEMEEL: KA EATCC25922; % KATH BAT
P LAMPNZAG I A1 i SR R 5 3 H# ATCC8090; /= ZUMh H 8 CMCC45103; A K % 6 14 K i

GRS T, A SO ATCC10031; 43K @ ATCC29212; R A% £ 17 K # ATCC
PEUOBE IR 14028; @ L AHAFECMCC49027;48 K&K HCMCC51572.
<5 B%IMUGal F0 APOLLO /= MUGa | IS HERLERELE

parison of sample test with MUGal from selfmade and APOLLO

(x210,05=3.84)

®4c A% MUGal  APOLLO * MUGal &3t #&%/%

X? p

fEb 24 24 48
[F b 6 6 12 100 0.00  1.00>0.05
At 30 30 60
(=PE 22 21 43

107 ahE 8 9 17 1.05 0.08  0.77>0.05
&t 30 30 60
rab 13 13 26

10° T 17 17 34 100 0.00  1.00>0.05
4eit 30 30 60

M 6 ATLLEH, 9% 24 h i, EFr7EE (GB 8 U BHPERE N . ZkLLERGTEE 48 h, HEARTIE T 8 4y
4789.3-2010) & 6 rBHMEAEN, MUGal Rzt T FEa ARG B BERE I, KRN 80%, 5 H P
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B ILEAR A 5i4h, HER 7 AR 24 h
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MUGal FRGIES R T-3E 72 . 55952 48 h
i, EFR 7R MPN {H:E859% 24 h 1) MUGal 77
o
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Table 6 Comparison of the positive samples in sample test of coliform-detection

B %] MUGal Fal% 4%

APOLLO /= MUGal Fat£4 4

GB 4789.3-2010

5 R
24h 48h 24h 48h 24h 48h
1 R 3-3-1 3-3-3 3-2-1 332 2-1-0 333
2 LB 333 333 3-3-1 333 3<3-2 333
3 Fa 3-2-0 3-3-3 3-2-0 3-3-2 2-1-0
4 FHE O 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0
5 B|LAF  3-3-2 3322 332 3322 0-0-0
6 BF 333 333 3-2-1 3pe < -0-0
7 A4 332 3-3-3 3-3-3 3 p - )
8 HAi o 3-33 333 333 333 3-2-1
9 4 7Y 3-2-1 3-3-3 3322 333 2-0-0
10 #K 000 0-0-0 0 0-0-0 0-0-0
FEEAE AL (AN) 8 8

iE: 3-33&F102. 107, 10 A FBE T rag 5o 43,

1. 0, vAsbEd,

6 8
o5, 2-1-0&%&10{ 107 ZAHAR T Pk 203 42,

R 7 HRPARPERE MPNENETRELER

Table 7 Comparison o

N in sample test of coliform-detection

£ %1 OLLO /= MUGal GB 4789.3-2010
B sut

(24 /t (24h) 24h 48 h
1 K 1500 1500 150 > 11000
2 FLEEF > 11000 4600 11000 > 11000

3 Ha 2300 2300 150 4600

4 <30 <30 <30 <30

5 210 150 <30 36

6 > 11000 280 <30 150
\ 7 A4tk > 11000 11000 >11000  >11000
( ) 8 A > 11000 > 11000 1500 > 11000

9 7 > 11000 11000 92 230

10 #N <30 <30 <30 <30

3 ZHig

AAEM R N AT 4-F 3T
B-B-D-MEMEFLNET, FEAR LR BAEAT: pH 7R
10.0~10.5 Z [, IHGREERN 30 CHFRFL 16 /N,
WEEAL— P2 AT IA 73.12%, BRSO N — 5 DB R4
NIISCRATIE 91.01%, HEFAL—27 K 530k 43%
FHECA TR R, HRBIZFARA, B T &k
Ao A R MUGal B T2 (35 773, SRR TE
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