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Abstract: This study sought to facilitate the easy, quick, and accurate identification of single nectar and multifloral
honey in the market. To this end, volatile organic compounds (VOCs) in four kinds of single nectar and four kinds of
multifloral honey were analyzed using HS-GC-IMS. The fingerprint spectra found 76 types of volatile organic compounds,
including 17 aldehydes, 16 esters, 9 ketones, 17 types of alcohol, five acids, six alkenes, two furans, and four heterocyclic
and heteroatom compounds. The experimental results showed marked differences in the VOCs between multifloral honey
(S1, S2, and S4) and single-nectar honey (S5, S6, S7). For example, the content of ester compounds in multifloral honey
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was 17.51%~32.90%, while that in single-nectar honey was 7.20%~22.81%. Principal component analysis (PCA) was used

to distinguish single nectar and multifloral honey based on the additive value (62%) of two principal components (PCA_1

and PCA_2). As a result, multifloral honey S3 was found to possess 12 types of characteristic volatile organic compounds,

showing a significant difference from those of the other multifloral honey and single nectar components. These findings

highlight the potential of HS-GC-IMS for use in the identification of single nectar and multifloral honey, as well as in the

detection of VOCs both rapidly and with the need for any pretreatment. Thus, this paper serves as an important reference for

honey identification in market supervision and quality evaluation.
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Table 1 Sample information of multifloral honey and single nectar
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Table 2 Qualitative analysis of volatile compounds of multifloral honey and single nectar

5 AubdpP Iy N ES A Rt/s CAS# TN Mw RI  Dtlau] &%

o aaﬁ%’;- e 2-acetyl-3-methylpyrazine 854.039 (23787806 C,HN,O 1362 10804 1.1705

2 b F R linalool oxide 818.923 C60047178 CH0, 1703 10676 1262 D
3 2- LBtA R 2-acetylthiazol 688.038 (24295032 C,H,NOS 1272 10145 1.1174

4 3-FH (=R 3-carene 663.563 C13466789  C,H, 1362 10035 12819 D
5 3- %M (F4K) 3-carene 661.435 C13466789  C,H, 1362 10025 1729 M
6 5- F AR ARES 5-methyl-2-furfural 568.858  C620020  CHO, 1101 964.1 1.1267

7 = ‘?’%;%‘%‘ﬁ“g 2-methyl-3-methylthiofuran 544384 (63012975 CHOS 1282 9532 1.1479

8 S Benzaldehyde 542255  C100527 CHO  106.1 9523 1473

9 (E)-2- & Mt (E)-2-heptenal 545.448 C18829555 C,H,0 1122 953.7 12753

10 2- &EA (3#4K) 2-heptanone 419.486  C110430 CH,O 1142 8885 16379 M
11 2- BB (=FA4K) 2-heptanone 420.187  C110430 CH,O 1142 8889 12621 D
12 2-4E (#45) 2-furfural 334625 (98011 CH,0, 961 8272 13328 M
13 FHEBG R B allyl isothiocyanate 42159  C57067 CHNS 992 889.8 1.3642

14 (E E)-24- T tft (E E) -2, 4-Hexadienal 451.747 C142836 CHO 961 907.1 1.4405

15 F B 3-methyl butanoic acid 344.444 (C503742  CH,0, 1021 835 12071

16 2- ThnE 2-hexenal 356.366 505577 CH,O 981 8443 1.5089

17 THEE Hexanal 297.454  C66251 CH,O 1002 7953 1.2531

18 2- FATERY B methyl 2-methylbutanoate 276.415 C868575  CH,0, 1162 7756 1.1903

19 T butanoic acid 29535  C107926 CHO, 881 7933 1.1634

20 1- Fh 1-octene 287.636  C111660 CeH, 1122 7862 14506

21 IR -2- KB (Z)-2-penten-1-ol 277.817 C1576950  CH,,O  86.1 7769  1.445

22 23- T =B 2,3-butanediol 286.935  C513859  C,H,0, 90.1 7855 1.3619

23 i;f(; ; f% -l 3-methyl-3-buten-1-ol 236.68  C763326 CH,O 861 7345 14245 M
24 LR A B propyl acetate 223.913 C1096-(-)-4im CH,,0, 102.1 7198 14665

25 1,4- —&XI 1,4-dioxane 214337 Cl123911 CHO, 881 7083 13357

26 ¥ BR T B butyl formate 213.14  C592847  CH,,0, 102.1 706.8 12078

27 # AR 1-hydroxy-2-propanone 195.985  C116096 CHO, 741 6832 1226

28 2- RER 2-pentanone 192.793  C107879 CH,O 861 6774 13739

29 3- FATE 3-methylbutanal 176.834  C590863 CH,O 861 6468 1.4044

30 FTE Isobutanol 162471  C78831 CHO 741 6168 13605

31 LBR L B8 ethyl acetate 156.486  C141786 CHO, 881 6035 13414

32 w9 S K Tetrahydrofuran 164.466  C109999 CHO 721 6211  1.247

33 G T Butanal 147.709  C123728 CHO 721 5831 12956

34 iE R B 1-propanol 141.724  C71238 C,H8O 60.1 5684  1.246

35 TBR T BF methyl acetate 131.351  C79209 C,HO, 741 5415 12002

36 FTE Isobutanol 163.668 (78831 CH,O 741 6194 1.1697

37 7 B 2-propanone 120978  C67641 C;H,O 58.1 5124 1.1248

38 LB Ethanol 99.034  (C64175 CHO 461 4415 1.0532

39 TEB: ethyl propanoate 204.762  C105373 CH,,0, 102.1 6962 1.1572
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F5 b s TS & Rt/s CAS# 2FX  Mw Rl Dtlau] &iE

40 i Linalool 927.969  C78706 CoHO 1543 11057 12167

41 2- YR RE 2-methoxyphenol 929.002 90051 CHO, 1241 1106.1 12347

n & ‘?’%gn RS 6-methyl-5-hepten-2-one 616.898  C110930 CH,0 1262 9841 1.1635

43 3- WEA AEE 3-methylthio-1-propanol 603.088 C505102  C,H,0S 1062 978.5 1.469 1

44 iR B 1-heptanol 611.144 C111706 CH,O 1162 9818 1.4021

45 JRES (34R) Heptanal 433.909 Cl111717 C,H,0 1142 8972 17029 M
46 Ea o Styrene 43506  C100425 CeHy 1042 8978 14279

47 REF (ZFRAR) Heptanal 43506  Cl11717 CH,O 1142 8978 1328 D
48 o- KM alpha-Pinene 511.911  C80568 CoH,, 1362 938 1.2099

49 ¥ 8 5 K B isopentyl formate 277517 Cl110452  CH,0, 1162 7766 12911

50 2,3- T=HA 2,3-butanedione 140.277  C431038 CHO, 861 5648 1.1718

51 RAFAEEE (HF4K) linalool oxide 822.038 C60047178  C,H; 0, 1703 10688 1.8227 M
52 (Z)'a%&g%’} (Z)-3-hexenyl acetate 668.612 (3681718 CH,0, 1422 10058 1.8013

53 2- ¥ 2-octanol 667.45  C123966 CH, O 1302 1005.2 1.454 5

54 2- FATERRCE ethyl 2-methylbutanoate 359.435 (7452791  CH,O, 1302 846.6 1.6588

55 P 2-furanmethanol 358.978 (98000 CHO, 981 8462 13701

56 2-( ABLALL ) B Propanoic acid 2-hydroxyethyl ester  308.204 97643 CH,0, 118.1 8049 1.5397

57 I OB Hexanal 292811  C66251 CH,O 1002 791  1.5658

58 2- 2, 2-hexanone 291327 C591786 CH,O 1002 789.6 1.5103

59 BT B 2-methylpropyl acetate 264242 Cl110190  CH,,0, 1162 763.7 1.6184

60 7+ TR LB ethyl 2-methylpropanoate 250.143 97621 CH,0, 1162 7492 15688

61 2- AR 2-Methylpentanal 249772 C123159 CH,O 1002 7488 1.5351

62 R B LB ethyl propanoate 210.814 C105373  CH,,0, 102.1 7039 1.4548

63 2- PATE 2-methylbutanal 20933 C96173 CH,O 861 702 13953

64 2- FATE 4-methyl-2-pentanol 254.606 C108112 CH, O 1022 7538 1272

65 AER propanoic acid 198.152  C79094 CHO, 741 687.1 13471

66 ‘T _ié;)— & 3-methyl-1-butanol 233.609 C123513 CH,0 881 731.1 12448 D
67 2- HREE (ZFAK) 2-furfural 338.193 (98011 CH,0, 961 830.1 10827 D
68 2- TH: 2-butanol 150914  C78922 CH,O 741 5907 1.146

69 Z ¥t beta ocimene 745964 C13877913  C,H, 1362 10392 1.252

70 SN YIRILZAERL Hexamethylcyclotrisiloxane 338.251 (C541059 CH,O,Si; 222.5 830.1 1.4528

71 LB T B n-butyl acetate 337.808 C123864  CH,0, 1162 8298 12402

72 3- ¥ -2- RER 3-methyl-2-pentanone 253264 C565617 CH,O 1002 7524 1.1705

73 LBA A B propyl acetate 218.989 Cl109604  CH,,0, 102.1 714 1.1602

74 i3 acetic acid 180.844  C64197 CHO,  60.1 6547 1.159

75 ‘?’%;ﬁﬁﬁ% i 2-methyl-2-propenal 142.872 (78853 CHO 701 5793 1224 M
76 > EP(’E; ﬂi;ﬁ% 2-methyl-2 propenal 146.945  C78853 CHO 701 5812 12074 D
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Fig.4 Fingerprint of volatile organic compounds of multifloral honey and single nectar
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