THE COMPARISON OF ROBINIA AND MILKWEED HONEYS' AROMA STRUCTURE
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Abstract

Hungarian robinia (Robinia pseudoacacia) honey is light colored, delicious and keeps its liquid form for a long time. Many properties of milkweed (Asclepias syriaca) honey are similar to robinia honey, but the crystallization of sugars in milkweed honey begins earlier than in robinia honey. In many cases distinguishing these two honey types is necessary on the market. In practice floral origin is routinely identificated by pollen analysis. However, there are some unifloral honeys which contain small quantity pollen of plants they originated from (e.g. robinia honey). The milkweed honey do not contain any milkweed pollen because of the special construction of the milkweed flower. It seems that pollen analysis of these two honeys is not enough in some cases for their identification. Consequently new methods are required to identify these types of honeys.

Aroma components of 7 robinia and 4 milkweed honey samples were examined. Sample preparation in first case was carried out by steam distillation followed by pentane extraction. The compounds were separated by gas chromatography and detected by mass spectrometry. Among 87 identified compounds in case of 13 constituents significant difference has been found in the two unifloral honeys.

In a new experiment the aroma substances of the honey samples were extracted by both the traditional steam distillation method and by Lickens-Nickerson simultaneous distillation-extraction (SDE) procedure. Consecutively n-pentane extraction of the distillates was applied. The extracts have been analysed by GC-MS equipment in both cases. The evaluation of the results gained by the procedure described is underway. 

Introduction

Hungarian robinia (Robinia pseudoacacia) honey is light coloured, delicious and keeps its liquid form for a long time. Many properties of milkweed (Asclepias syriaca) honey are similar to those of robinia, but the crystallization of sugars in the milkweed honey begins earlier than in robinia one. In many cases distinguishing these two honey types is necessary on the market. In practice floral origin is routinely identificated by pollen analysis. However, there are some unifloral honeys which contain small quantity pollen of the plants they originate from (e.g. robinia honey). The milkweed honey do not contain any milkweed pollen at all in consequence of the special construction of the milkweed flower. It seems that pollen analysis of these two honeys is not sufficient in some cases for their identification. Consequently new methods are required to identify these types of honeys. Beside the main constituents of honeys i.e. sugars and water several aroma compounds are present as well. Different types of honeys bear individual taste and flavour. Fragrance substances of honeys may derive from the scents produced by flowers or by the honey bees. Obviously, defining the botanical origin of the honeys can be solved only by the investigation of the flavour compounds of the flowers these components derive from.

Several publications reported that the plant origin of some unifloral honeys can determined by the presence of certain marker components. Tan et al. (1989) detected that heather honey (Calluna vulgaris, L.) contrary to other New-Zealand honey types (e. g. white clover, manuka) contained degraded carotenoids. Citrus honey can be characterized by their hesperitin and methyl anthranilate content (Ferreres et al., 1994). For vipers bugloss (Echium vulgare, L.) honey 1,4-dihidroxybenzene is proposed as a floral marker compound (Wilkins et al., 1995).

In this study aroma components of robinia and milkweed and honey samples were examined by two different methods.
Materials and methods

In the first experiment (2001) aroma components of 7 robinia and 4 milkweed honeys were examined by steam distillation followed by pentane extraction. The compounds were separated by gas chromatography and detected by mass spectrometry. The separation of the aroma constituents was performed by a fused silica capillary column of Supelcowax 10 phase, size 30 m x 0.25 mm ID x 0.25 (m film thickness. The detection and identification was carried out by a HP 5890/ II gas chromatograph coupled with 5971 A MSD.

In an other experiment (2002) the aroma substances of the 2-2 honey samples were extracted by both the traditional steam distillation method and by Lickens-Nickerson simultaneous distillation-extraction (SDE) procedure. Consecutively n-pentane extraction of the distillates was applied. The extracts have been analysed by GC-MS equipment as mentioned above.

The pollen composition and sensory features of honey samples corresponded to Codex Alimentarius Hungaricus (Codex Alimentarius Hungaricus, 1996)

Results

Complete list of the chemical substances identified in the first experiment is shown in Table 1. Eighty-seven components were identified from these 72 constituents were found in milkweed honeys and 60 in robinia honeys. The half of the components were common in the two honey types. Twenty-seven compounds occurred only in milkweed honeys and 15 compounds only in robinia honeys. Six constituents bore significantly higher amount in milkweed honeys than in robinia ones, 7 compounds showed seriously higher amount in robinia honeys.

Table 1. The relative intensity of components presented in two honey types

Components
R.I. m.
S.D. ±
R.I.r.
S.D.±
P value

1-Decene 
1,1
0,81
0,4
0,08


1-Dodecene 
2,8
1,87
1,5
0,37


Honey-E 
0,7
0,59
0,0
0,00


Nonanal 
4,6
3,40
0,1
0,23
< 0,05

Hexadecane, 2,6,10,14-tetramethyl- 
0,5
0,63
0,6
0,44


Octanoic acid, ethyl ester 
0,3
0,42
0,1
0,24


5-Tetradecene, (E)- 
1,1
1,32
1,3
0,99


LINALOOL OXIDE (2) 
5,1
3,40
1,6
0,47


Heptadecane, 2,6,10,14-tetramethyl- 
0,1
0,22
0,0
0,00


1-Tetradecene 
1,4
2,75
0,4
0,71


TRANS-LINALOLOXIDE 
2,2
1,75
0,6
0,23


Decanal 
0,4
0,56
0,0
0,00


Pentadecane 
0,6
0,35
0,0
0,09
< 0,05

2-Nonenal, (E)- 
0,6
0,78
0,0
0,00


Nonanoic acid, ethyl ester 
3,3
5,12
0,0
0,00


Linalool 
0,4
0,64
1,0
0,45


Honey-H 
0,4
0,81
0,0
0,10


Unknown-B 
0,2
0,47
0,0
0,00


Honey-K 
0,3
0,52
0,0
0,00


Honey-M(avg-avg) 
8,1
6,14
0,5
0,69
< 0,05

Hexestrol 
0,8
1,54
0,7
0,67


Decanoic acid, ethyl ester 
2,0
1,49
0,7
0,26


2-Decenal, (E)- 
1,3
0,99
0,0
0,00
< 0,05

1-Hexadecene 
3,2
2,25
1,4
0,31


1-Nonanol 
1,7
1,23
0,0
0,00
< 0,05

Heptadecane 
1,2
0,81
0,4
0,24


Bicyclo(4.4.0)deca-1(6),2-diene 
0,0
0,00
1,9
2,01
< 0,05

Formamide, N,N-dibutyl- 
0,0
0,00
0,1
0,18


Dodecanoic acid, ethyl ester 
2,9
2,52
1,3
0,57


1-Octadecene 
2,0
2,13
0,3
0,34


9-Eicosene, (E)- 
0,1
0,28
0,0
0,00


Octadecane 
0,0
0,00
0,9
1,19
< 0,05

Benzeneethanol 
4,1
4,04
1,1
0,58


Nonadecane 
3,4
4,37
0,7
0,97


Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl- 
0,0
0,00
0,1
0,19


3-Eicosene, (E)- 
1,0
1,83
0,0
0,10


Nonadecane, 9-methyl-  
0,2
0,41
0,0
0,00


Benzene, 1,1'-methylenebis- 
0,9
1,81
0,0
0,00


Eicosane 
1,0
1,81
0,2
0,20


.beta.-Ionone 
0,0
0,00
0,0
0,12


Isopropyl myristate 
2,9
5,31
0,4
0,40


Tetradecanoic acid, ethyl ester 
6,1
4,38
3,0
1,03


5-Eicosene, (E)- 
0,0
0,00
0,1
0,18


Heptadecane, 2,6,10,15-tetramethyl- 
3,4
4,00
0,0
0,00


Honey-AK 
0,3
0,34
0,0
0,00


1H-Inden-1-one, 2,3-dihydro-3,3,5,6-tetramethyl- 
1,0
1,91
0,0
0,00


Components
R.I. m.
S.D.
R.I.r.
S.D.
P value

Heneicosane 
7,0
11,58
4,6
0,65


2-Pentadecanone, 6,10,14-trimethyl- 
6,0
4,91
2,9
0,45


.beta.-Maaliene 
1,6
1,78
0,1
0,16


Pentadecanoic acid, ethyl ester 
0,0
0,00
0,1
0,23


2-ISOPROPYL-4,5,6-TRIMETHYL-3-NITROANILINE 
3,1
3,29
0,0
0,00


Phenol, 5-methyl-2-(1-methylethyl)- 
0,1
0,24
3,0
4,05


Nonanoic acid 
3,6
5,15
0,0
0,00


Docosane 
2,6
1,35
0,8
0,56
< 0,05

1-Docosene 
0,0
0,00
0,4
0,95


.beta.-Eudesmol 
0,0
0,00
0,2
0,42


Hexadecanoic acid, ethyl ester 
33,3
10,95
23,7
2,34


ETHYL 9-HEXADECENOATE 
2,4
1,36
1,0
0,46


Phenol, 2,4-bis(1,1-dimethylethyl)- 
1,3
1,16
0,7
0,86


Tricosane 
38,1
17,76
20,7
2,68


9-Tricosene, (Z)- 
7,4
4,16
4,9
1,27


Decanedioic acid, diethyl ester 
3,3
4,25
0,0
0,00


Phenol, 2-methoxy-4-(1-propenyl)-
1,4
2,89
0,0
0,00


Tetradecanal 
1,1
1,21
0,0
0,00


9,12,15-Octadecatrienoic acid, methyl ester, (Z,Z,Z)- 
0,4
0,52
1,4
0,93
< 0,05

Cyclotetradecane, 1,7,11-trimethyl-4-(1-methylethyl)- 
0,7
1,46
0,0
0,00


3-Octadecene, (E)- 
0,1
0,28
0,0
0,00


Tetracosane 
0,9
1,73
0,3
0,30


1,3,5-Triazine-2,4-diamine, 6-chloro-N-ethyl-
0,4
0,77
0,0
0,00


Benzoic acid, 3,5-dimethoxy-, methyl ester 
0,0
0,00
0,2
0,63


Octadecanoic acid, ethyl ester 
4,2
2,61
3,7
1,16


Honey-AU(avg-avg) 
0,3
0,37
0,0
0,00


ETHYL OCTADEC-9-ENOATE 
100,
0,00
100,0
0,00
-

Octacosane 
5,3
6,14
4,1
3,52


Hydrocarbon
7,8
11,4
4,2
3,56


Eicosane, 10-methyl- 
0,0
0,00
2,0
5,36


ETHYL LINOLEATE 
20,0
7,16
19,6
4,97


Farnesol 
0,6
1,16
0,0
0,00


Cyclohexadecane 
4,2
3,51
0,0
0,00
< 0,05

7-Hexadecene, (Z)- 
0,7
1,40
1,2
2,09


5-Octadecene, (E)- 
0,0
0,00
2,0
1,49
< 0,05

11,14,17-Eicosatrienoic acid, methyl ester 
0,0
0,00
0,6
0,40
< 0,05

9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,Z)- 
40,2
6,46
45,9
11,74


Benzene, (2-methylpropyl)- 
0,0
0,00
1,4
1,86
< 0,05

(Z)-Octadec-9-en-18-olide 
2,2
1,07
2,3
0,79


Pentadecane 8-hexyl-
0,0
0,00
0,3
0,92


Heptadecane, 9-hexyl-
0,6
1,28
0,0
0,00


R.I.m.: Average relative intensity of components in milkweed honey (n=4)

R.I.r.: Average relative intensity of components in robinia honey (n=7)

Figure 1. depicts a relative aromagram called “aroma-spectrum”. It is constructed from the gas chromatograms of the honey volatiles by normalizing the peak areas to that of the 9-(Z)-octadecenoic acid ethylester - which presented the most quantity in all samples - (relative intensity) and transforming the individual retention times into Programmed Temperature Retention Indices (PTRIs). The 3 main constituents of honey types were the same: hexadecanoic acid ethylester, tricosane and 9-(Z)-octadecenoic acid ethylester.

[image: image1.png]* 9-Octadecenioc acid ethyl

Aromagram of robinia honey ester
50,0

450
40,0 -
350

; Tricosane
30,0 |

| Hexadecanoic acid, ethyl
f ester e
20,0 -
15,0
10,0 -

50 |

0,0 SR R I E R EP T P! o h; J_L__ l lJ_'

950 1150 1350 1550 1750 1950 2150 2350 2550
PTRI

A AP 9-Octadecenioc
romagram or milkwee one! .
1000 - 9 ¥ acid ethyl este&

90,0

80,0 -
Tricosane

70,0 \

60,0 -
Hexadecanoic acid,
50,0 ethyl ester \

Rel int%

40,0

30,0 Docosane

20,0

10,0

A | LTHULLJLLJLLJJ AN

950 1150 1350 1550 1750 1950 2150 2350 2550
PTRI

Figure 1.
* the value of that component was logss




In a second experiment the same honey samples were prepared by the Likens-Nickerson simultaneous distillation-extraction (SDE) method as well, that is absolutely common in aroma analysis. Significant differences could be observed in the composition of the honey scent extracts. The region before the internal standard, that characterizes primarily the compounds of floral origin became richer both in the number and in the amount of the constituents. The last fifteen minute part of chromatogram has also changed. Our research group assumes, that this region is characteristic of the wax content of the honey. Its components derive mainly from the hydrolitic decomposition of the waxes. The classically prepared fragrance extracts contain mainly ethyl (as a consequence of sample prepn.) esters of C16-C18 fatty acids (both saturated and unsaturated), the acidic part of wax molecules. The Likens-Nickerson prepared samples however contain long chain paraffin substances, the somehow dehydroxilized fatty-alcoholic parts of the wax-esters, we think. The above assumption needs further experimental evidence.

Discussion

In general the results show that milkweed honeys bear richer aroma profile than robinia ones. Only few individual compounds suitable for the characterization of the floral origin of the unifloral honeys alone have been detected. Obviously the ratio of certain constituents is capable of characterizing the plant origin of the unifloral honeys.

References

Codex Alimentarius Hungaricus 2-01-25 (1996) Honey products, Committee of Codex Alimentarius Hungaricus, Budapest

Ferreres F., Tomás-Barberán F. A., Giner J. M. (1994) A comparative study of Hesperitin and Methyl anthranilate as markers of the floral origin of Citrus honey, J. Sci. Food Agric. 65, 371-372

Tan S. T., Wilkins A. L., Molan P. T., Reid M. (1989) A chemical approach to the determination of floral sources of New Zealand honeys, J. Apic. Res. 28,(4) 212-222

Wilkins A. L., Tan S. T., Molan P. C. (1995) Extractable organic substances from New Zealand unifloral vipers bugloss (Echium vulgare) honey, J. Apic. Res. 34,(2) 73-78

