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( 210001)
B- - ( pH 4.50)
( HPLC-RID)
Agilent Carbohydrate - (78:22 V/V)
35 C.
1.3 10 ~200 U/kg;
81.3% ~112.4%; 3.7% ~9.7%(n=6) . B-
B_
1
12
C_ 3~5
) 7 8 C_
(LCARMS) °~" . EAJRMS C4
C3 "
. TLC
ﬁ_
B-D-
B-
2
2.1 N
1200 ( Agilent ) ; Carbohydrate
5 um Agilent ) ( );pH  ( Mettler-Toledo
);0.45 um 0.22 ym (
Bio-Gel® P2 (0.45 ~0.16 mm BIO-RAD Laboratories
( ) ( 98%
20120240 ;20120448
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50 C

16 h
B-
1.4 mL/min

10 U/kg;
>20 U/kg

RN ( TLC
( EAIRMS)

1:3 o

(150 mm x4.6 mm
) (
) o
) ; NaOH.
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) ( 99.8%) B- (CAS  :9001-57-4 332.8 U/mg) Sigma
( Merck ) o 18.2 MQ o
) o
2.2
20% 20.0 g 100 mL (
) o B- 1.0 g/L(333 U/mL): B- 0.0l g
( 0.0001 g) 10 mL . 300
0~4<C o : 21.01 ¢ 1000 mL 800 mL 1
mol /L. NaOH pH 4.50 1000 mL.
2.3
( )
. 4 h
4 o
1.5 em x 15 c¢m 10 ecm
1.0 em o
2.4
Agilent Carbohydrate (150 mm x4.6 mm 5 um); - (78: 22 V/V)
1.4 mL/min; 35 C o
3
(1.00 £0.02) ¢ 4.0 mL 3.0 mL 2.0 mL
10 mL; 50 C 16 h 0.22 um 2.
4 1. . . o
B- .
0 1 o
3.1
(2.00 £0.05) g 10mL  0.45 pum
10 mL o 5.0 mL
; 3.0 mL
5.0 mL 50 mL o
2.0 mL 10 mLL 50 C 16 h 0.22 um
( 1b). 1b
B- ; 1.3 &
3.2
pH =5.0 . - KH, PO, -
o B- pH4.0~6.5 '4 pH
4.0 4.5 5.0 5.5 pH=4.5 .
pH =4.50 .
3.3
o 45 ~50 C
; 50 C ; 60 C 70 °C
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50 C o i B
E W Fructose
50 C 4 h B- 255 "
10 ~200 U/kg = G0k
=
o 5
= - 2 iRE.
. <20 h g1 | |5 e, i
5 #
£ 1.0r ﬁ Melibiose g
T | & :
0.99. >20 h ost 1L 3 5/ b
<0.99. 0.0k ‘LA.LL_MME , AW
0 5 10 15 20 25
t/min
i ! (a) (1)
16 h.
3.4 Fig. 1 Chromatograms of honey sample befor ( a) and after
’ X (b) treated by gel column
3.4.1
10 ~200 U/kg R*>0.99,
10 U/kgo
3- 4- 2 B_ ( N A}
) 20 50 100 U/kg 81.3% ~112.4%
3.7% ~9.7%( 1) .
1 B-
Table 1 Precision and recovery for determination of B4ructofuranosidase in four categories of honey
H Added Found Average RSD Recovery
e (U/kg) (U/kg) (U/kg) (%) (%)
20 20.9 21.5 18.6 22.2 21.7 18.7 20.6 6.8 103.0
. 50 53.6 57.7 52.1 55.8 50.5 56.5 54.4 5.3 108.7
Vitex honey
100 103.3 102.1 107.2 111.2 111.0 104.7 106.6 4.0 106.6
20 14.7 17.5 15.6 17.9 15.3 16.5 16.3 8.7 81.3
. 50 43.4 39.6 45.1 46.9 47.6 47.0 44.9 7.1 89.9
Acacia honey
100 99.8 97.4 92.4 99.1 102.3 102.9 99.0 3.7 99.0
20 20.9 22,7 24.4 23.7 21.5 18.8 22.0 6.6 110.0
R h 50 49.7 44.8 52.6 58.2 52.1 51.6 51.5 9.4 103.0
ape honey
100 113.3 118.2 111.9 116.0 107.7 100.5 111.3 5.7 111.3
20 21.2  24.6 20.7 21.9 22.5 18.4 21.6 9.5 107.8
. 50 48.7 57.8 58 55.4 6.2 45.6 53.6 9.7 107.2
Loincloth honey
100 108.4 105.3 111.6 118.4 110.3 120.4 112.4 5.2 112.4
. 5 4.8% ~13.8%  ( 2).
3.5
B-
>20 U/kg .
N N 13 3924 15.8%
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2

3

Table 2 Precision and recovery among different labs

Modern

. . analysis
Honey Added Shanghai Fujian Shenzhen center of Jiangsu Average Average RSD
(U/kg) CIQ CIQ CIQ Naniin CDC (U/kg) (%) (%)

(U/kg) (U/kg) (U/kg) anjng

° University (U/kg)

(U/kg)
20 20.8 21.7 16.8 17.6 20.2 22.5 18.7 17.3 18.4 16.5 19.1 95.3 11.1
. 50 56.3 53.9 41.8 43.7 57.2 55.4 45.6 47.4 50.6 53.5 50.5 101.1 11.0

Vitex honey
100 101.1 106.6 100.4 92.1 115.8 117.6 85.2 83.3 94.6 90.2 98.7 98.7 12.0
20 16.8 18.2 15.5 16.3 19.6 20.7 15.4 17.5 14.2 15.6 17.0 84.9 12.0
Acacia 50 48.8 46.6 41.3 40.4 51.0 53.4 457 42.5 34.8 36.6 44.1 88.2 13.8
honey 100 95.6 100.1 8.7 83.3 93.4 99.0 87.4 90.1 80.2 85.8 90.2  90.2 7.4
20 24.5 26.7 20.4 18.2 22.9 25.1 19.4 21.5 24.0 22.7 22.5 112.7 11.9
R 50 51.2  53.0 45.6 47.3 56.3 54.2 453 48.4 54.6 52.2 50.8 101.6 7.7
ape honey

100 110.7 115.8 98.4 95.3 126.6 129.2 122.6 124.8 107.1 109.5 114.0 114.0 10.4
20 23.9 24.8 20.6 19.7 24.0 22.4 25.7 24.8 23.5 254 235 117.4 8.6
Loincloth 50 58.4 56.3 61.6 59.1 62.0 58.7 62.5 64.7 57.3 55.2 59.6 119.2 5.1
honey 100 127.7 125.3 117.2 118.7 129.1 126.5 130.3 129.9 115.2 117.6 123.8 123.8 4.8

CIQ: EntryExit Inspection and Quarantine Bureau of the People’s Republic of China; CDC: Center for Disease Control and Prevention.
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Determination of g-¥ructofuranosidase by
Liquid Chromatography with Refractive Index Detector

WANG Yan~ WU Bin ZHANG Xiao-Yan SHEN Chong-Yu ZHANG Rui
LI LiHua FEI Xiao-Qing ZHAO Zeng—Yun
( Laboratory of Food Jiangsu Entry-Exit Inspection and Quarantine Bureau Nanjing 210001  China)

Abstract A new method for the determination of detecting BHructofruanosidase in honey was developed by
liquid chromatography with refractive index detector ( HPLC-RID) . The method was based on the changes of
product concentration of melibiose by the reaction of B4ructofruanosidase enzyme with raffinose in the medium
of citric acid-sodium hydroxide solution ( pH =4.50) for 16 h in water bath at 50 “C. Agilent Carbohydrate
was chosen as the separation column acetonitrile-water ( 78: 22 V/V) was selected as mobile phase with
flow rate of 1.4 mL/min. The column temperature and detector temperature was 35 °C. The results showed
that the numbers of peaks were simplified and the sensitivity of this proposed method was improved 1. 3 fold as
well by using polyacrylamide gel column for preseparation. A good linear fit was received for the concentration
of Bructofruanosidase enzyme from 10 U/kg to 200 U/kg with the detection limit of 10 U/kg. Recovery was
obtained between 81.3% and 112.4% with the relative standard deviation of 3.7% 10 9.7% (n=6). It is
judged to be adulteration honey if Bfructofruanosidase concentration is more than 20 U/kg

Keywords B-¥ructofruanosidase; Honey; Refractive index detector; Liquid chromatography; Adulteration
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