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Honey adulteration detection using liquid chrom atography/
elem ental analysis-isotope ratio m ass spectram etry
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(Laboratory of Food, Jiangsu Entry-Exit Inspection and Quarantine Bureau, Nan jing 270001, China )

Abstract A new method for honey adulteration detection using liquid chram atography/elem en-
tal analysis-isotope ratio mass spectrametry (LC/EA-IRM S) was developed Based on the indr
vidual 8° C values detected for 38 authentic honey sanples the linits for the authentic honey
sanpks were proposed the 8°C difference between protein and honey (AES13 Cpu ) should be
higher or equal to than — 0.95%q the §°C difference between fructose and glicose (AS‘3 Cr-c )
should be fran — 0.64%o to 0. 53%, and the m aximum difference of 8°C values between all the
canponents (A(S13 Cua ) should be low er than 2. 09%.. Based on the above critera the 58 post
tive sanples spiked w ith C4 or C3 plant sugar syrup were confimed by LC /EA-IRM S m ethod
fran 150 commerchl honey sampks while only 7 sanples spked w ith C4 plant sugar syrup
were confim ed by the official EA-IRMS method The proposed method represents a significant
mprovement in canparing w ith the official EA-IRM S m ethod

Keywords liquid chranatography (LC); elkmental analysis (EA); isotope ratio mass spec
tranetry (IRMS); adulteratbn honey
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R "C/2CG Rvws= 0.0112372 2 LC/EA-RMS 2
3 @=43)
’ 6°C Table2 R eproducbility data of the LC/EA-IRM S for
cO, , an authentic rape honey sampk in two
months (n = 43) %0
Paran eter Average SD
LC-RMS §3Cy - 26 ® 0 14
EA-IRM S , §*c 53¢, - 2621 0. 21
13 _
~25.07% - 25.03% 6. 26 48 012
8¢, - 26 48 012
) 83 ¢y -28 0. 28
(SBCT nd _
2 1 LC/EA-IRMS n d: not detected
EA-RMS 38 22
, & Cp §8°Cy EA-RMS LC-RRMS 38
A8 Cpn &'c (1
(GB/T 18932. 1-2002) c4 : A8 Conr = 0.95%0  2.01% , A8’ Cra
(X)), X = A8 Cpy /[ 8 Cp - — 0. 64%0 ~ 0. 53%o , Cabanero
(- 9.7)] x 100%, _9 7 el (= 0.50%  0.50%)
& c A8 Cuax 0. 26%0 ~ 2. 09%o ,
™% 2. 09%, Elfein "
c4 0~ 5 7% ( 1), % 3 , }
13 8°C t A8 Cpyr 2
LC-RMS 38 ~0.95%; — 0.64% < A8’ Cra < 0.53%s, A8 Cuax
o S2.09% :
1 1 8°C
LC-RMS
1 LC/EA-IRRMS S3C (m=38)
Table 1 §3C valies of au then tic honey sam p les
by LC /EA-IRMS @ = 38) %o (C3 ) ( 3 5
Parame ter Average D Range )
8 Cy; (honey) -2645 119 -2305t0 -28 72 ; 13 B N
85 C, (potein) -2578 116 -21 9B to —27 58 LC/EA-RMS A8 Gra = 3.22%,
A83Cpy 0 67 - -09% to 201 so  —"co, 2
Content of C4 sugar 056 141 00 to 579 L —"co, 1
8B Cy ( fiuctose) -2638 139 -22® to —28 82 —"co,
88 C, (glucose) -2635 137 -226 to -28 72 Z 10000 L
8 C, (dbaccharides) -27 46 185 -20 60 to - 30 72 2z -
6BC, ( risaccharides)  -23 64 .62 - 21 08 to - 26 20 é
A83Cpg - 003 - - 064 to 053 ~ 5000
AS3Gy 139 - 02 to 209 I
i I
o =T " . T
LC/EA-IRMS , 0 500 1000 1500 2000
, 2 t/s
43 | §°Cy 8 G 1 LC-RMS
613 Fig 1 LC-IRMS chromatogram of an
C ’ authen tic rape hon ey sam ple
, 2 Conditions colmpy Carbanix CaNP5 (8 of cross-lnk
ng 300mm x 7. 8mm, 5Hm ) colunn tanperaturg 8 C;
0. 28%(; [13] mobik phasg ultrapurewater flow rate 350 HL/min
, §°C Peaks (8'°C valie): 1 fructose (- 26.37% ) 2 ghicose

(= 26.62%); 3 disaccharides (- 27. 32%o ).
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A Crax = 3. 22%0 2), , 2
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2 LC-IRMS 3 C4 LC-IRMS
Fig 2 LC-IRMS chramatogram of an invert sugar syrup Fig 3 LC-IRMS chranatgram of ahoney samp le
Conditions are the same as in Fig 1 adulterated w ith C4 plant sugar syrup
Peaks (83 C valie): 1. fructose (- 22.56%); 2 glicose Conditions are the sane as in Fig 1
(- 25.78%0 ). Peaks (8'°C value): 1 fructose (- 24.33% ) 2 glicose
(=26.21%); 3 disaccharides (- 25. 76%o ).
LC/EA-IRMS 150 -
( Elflein " ,
, C3 3
) (GB/T
18932. 1-2002) EA-IRMS (4
' 0. @6, %),
’ (A8 Cra=2.17%; A8’ Cua= 4. 18%0) (
( C4 P ,
4) 4 C3
o ), 150 A
LC/EA-TRM S 58
38. 670, 51 , ,
C3 c4 ,
: (% 2% 9%
106 1% 206)
(3 1 1
3 LC/EA-RRMS (EA-RMS )

Table 3 Camparison of LC/EA- RMS and official EA- RMS results for san e representative authentic and adu Iteiated honey san plks
Sample 8°Cy/ 68%Cp/ A8BCpy/ Contentof 83°Cp/ 8%Cy/ 88C,/ 8°Cp/ 83Cy/ A83Cpg/ A83G, 4/ LC/EA- EA-

No %o %o %o C4 sugarf %o %o %o %o %o %o %o RMS RMS
1 -2669 -26 21 0. 48 Q0 00 -2637 -2662 -27.32 nd nd 0 25 1% P P
2 -2474 -2494 -020 131 -24 33 -2621 -2576 nd nd 1 88 1 88 A P
3 - 2546 -25 34 0 12 Q0 00 - 242 -2639 —-2840 -2652 -28 16 217 4 18 A P
4 -2284 -2395 -111 779 -23 14 -2212 -2223 -1992 nd -102 R/ A A
5 - 24 77 no protein - - -225% -2578 nd nd nd 322 32 A N

n d: notdetected * 8%C,: §°C of oligosaccharides P purg A adulemted N not confimed
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