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Abstract

In Japan, acacia is most popular plant for honey. So author researched components of acacia nectar ,contents of honey sack of bee and honey. We could sack up nectar from flower by micro-pipet. Author collected approximately 0.2ml nectar and other samples for analyzing. Author measured physical property and components using late portable instruments and HPLC. We got very interest results for acacia honey, and we can expect to know about components of pure acacia honey.

Introduction

Generally, The flowers that is beekeeper's target are smaller than popular flower. So it is difficult to suck up nectar from flower. But Acacia (Robinia pseudo-acacia L.) is one of the biggest flower in a nectar plant for honey and the size is big enough to suck up nectar for us.
Acacia is fabaceae but it grow to a big tree, the place of origin was North America now, there are many Acacia trees over the world.  In the northeast Japan, there are many Acacia trees, too. The typical areas are Akita Prefecture and Hokkaido Island.  Acacia honey has light color and weak flavor.  Japanese people don't like strong taste so almost customer prefer to Acacia honey.

On the other hand, we can get better tools for sampling of nectar recently. For example, it's a micro-pipet for PCR and are many kind of sensitive portable instruments that needs only 0.1ml sample liquid .

In this research, we used 20ul micro-pipet that attached the smallest tip could suck up nectar from flower. And we measured physical property and component of nectar by portable instruments and HPLC. Physical property item are Brix, pH and electric conductivity and component item is sugar content. At the same time, we got nectar in bee-sack of bee that came back from Acacia flower, and low concentrated nectar in beehive. Of course, we got Acacia honey, too.
These samples were compared each measurements, these are given us very important results, how was change component or physical property from nectar to honey. And we could expect components of pure Acacia honey.   

Materials and Methods

Sample

4 types sample (nectar, nectar in bee-sack, nectar in bee comb and ripe honey) were collected in due gradations with honey process. Nectar was sucked up from nectar ooze of flower by micro-pipet. Nectar in bee-sack was collected from bee that was dissected between abdomen and chest. Nectar in comb was collected low concentration nectar from honeycomb by pipet, as ripe honey was collected from same bee hive. Fig.1 is shown where the nectar samples were collected.
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Fig.1 Sampling place of nectar

Methods

Sugar content

HPLC system was composed of high-pressure pump(Shimadzu LC-10ADvp), reversed phase C18 column(Inertsil ODS, GL Science, 4.6*250mm), refractive index detecter(Shimadzu RID-10A). Mobile phase, degassed water,was pumped at flow rate of 0.3ml/min. 
Sample was dilited with water(1+99), and filtrated through 0.2μm MF.
Brix

Brix was measured with portable refract meter (Spittz, IPR-301) directly.

pH

Measurement of pH was used portable pH meter (Shindengen, pH BOY- KS701) directry.

Conductivity

Conductivity was measured with portable conductivity meter (Horiba, B-173) directly.

Gluconic acid

Measurement of organic acid was used Postcolumn HPLC system that was composed of high-pressure pump(Shimadzu LC-10ADvp), ion exchange column(Ultron PS-80H, Kyowa kako, 8.0*300mm), conductivity detector(Shimadzu CDD-6A), reaction pump(Shimadzu LC-10ADvp),Degasser(Shimadzu DGU-12A) and  Column oven(Shimadzu CTO-10Avp). Moble phase, 2.5mM p-toluenesulfonic acid,was pumped at flow rate of 0.5ml/min.  The eluate from the column was continuously mixed with 2.5mM p-toluenesulfonic acid included 50μM EDTA and 10mM Bis-Tris(flow rate 0.5ml/min), heated at 40℃. The conductive polality was positive.
Sample was diluted 1%(w/v) with water, and filtrated through 0.2μm MF.

Result and Discussion

Nectar

Nectar components in various places in Japan are shown Table 1. Almost all of results of Brix were higher than our research before on some books1).  Average of Brix is 56% in this time. And sugars of variety were only Fructose, Glucose and Sucrose. Sugar contents are unstable, but structure of sugar is only Fructose and Glucose. So author calculated the contents to Fructose or Glucose. We called them Total F:G ratio. Total F:G ratio is very stable because the CV are approximately 5.6% and average of total F:G ratio was 1.4 and concentration of gluconic acid was less than 10 mg/kg.
As for pH, T. Echigo reported that pH of nectar were ca 52) but in this research, pH of nectar were ca 6.

Table 1  Nectar components in various place in Japan
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6.2

69.1

42'59

Hokkaido

Sapporo-city

8

57

5.9

48.5

40'48

Aomori-pref

Aomori-city

7

145

6.3

54.7

38'44

Miyagi-pref

Naruko-cyo

6

50

5.8

61.9

37'54

Nigata-pref

Nigata-city

5

37

5.1

63.2

37'21

Fukushima-pref

Koriyama-city

4

118

6.4

57.2

36'29

Gunma-pref

Kitabashi-village

3

24

6.3

61.1

35'46

Yamanashi-pref

Sudama-cyo

2

25

6.4

64

35'22

Kanagawa-pref

Yokohama-city

1

E.C

pH

Bx.

latitude

Pref name

City name

No.

0.787

0.073

0.106

C.V

20

5.1

48.5

Min

145

6.4

69.1

Max

59.5

6.1

56

Ave

0.056

0.201

0.58

0.184

C.V

1.32

26.5

1.18

8.5

Min

1.57

55.6

5.57

16.7

Max

<20

1.4

42.4

2.7

12.6

Ave

<20

1.33

55.6

1.27

11.5

8

<20

1.32

38.2

1.65

8.7

7

<20

1.57

26.5

5.57

16.7

6

<20

1.41

48.1

1.18

12.1

5

<20

1.41

47

1.84

12.8

4

<20

1.35

39.4

4.21

13

3

<20

1.45

43.7

2.52

14

2

<20

1.35

40.9

3.38

12

1

*Gluconic acid

Total F:G

Sucrose

Glucose

Fructose

No.


Nectar in bee sack, nectar in bee comb and Honey

The result of components of Nectar in bee sack, nectar in bee comb and Acacia honey are shown Table 2. Chromatograph of gluconic acid of various sample are shown Fig 2. 
Brix is almost same as nectar. There is a little volume of gluconic acid ca 0.06% in the nectar.  Probably it is secreted from ductless gland of the bee sack. But concentration of gluconic acid increased gradually from the bee sack to the honey. 
As for pH, sample of nectar in bee comb is the lowest ca 3.6.  As for Total F:G ratio, They are stable as nectar except for bee sack sample in Koriyama.

Table 2 Componants of other samples
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1.44

Tr

Tr

ND

33.2

7

17.9

84

5.3

59.2

Supporo

0.06

1.5

Tr

Tr

ND

27.2

9.19

21.43

37

5.2

60.5

Koriyama

Gluconic acid

Total F:G

Erlose

Maltose

Turanose

Sucrose

Glucose

Fructose

E.C

pH

Bx.

Collecting place

0.19

1.42

1.4

0.9

0.84

24.4

12.7

24.9

26

3.6

69.7

Supporo

0.1

1.44

1.4

1.2

1

14.2

16.7

28.9

25

3.7

70.9

Koriyama

Gluconic acid

Total F:G

Erlose

Maltose

Turanose

Sucrose

Glucose

Fructose

E.C

pH

Bx.

Collecting place

Nectar in bee 

sack 

Nectar in bee comb 

0.21

1.37

1.9

2.3

2.4

10.4

22.5

34.8

<10

4

78.1

Supporo

0.14

1.4

2

1.8

1.28

12.8

22.7

36.33

<10

4.1

80

Koriyama

Gluconic acid

Total F:G

Erlose

Maltose

Turanose

Sucrose

Glucose

Fructose

E.C

pH

Bx.

Collecting place

Honey

Gluconic acid..... mg/kg 
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Fig 2 Chromatograph of gluconic acid of various sample

No.1 : Standard soln. (gluconic acid)  
No.2 : Nectar 

No.3 : Nectar in bee sack   
No.4 : Honey

Conclusion

1. Nectar of Acacia flower that was sampled in wide area of north east Japan is high concentrate liquid approximately Brix 56%. Sugar composition of nectar are kinds of three (Fructose, Glucose and Sucrose).
2. With nectar of bee sack , there is a little volume of gluconic acid. It is contained gluconic acid ca 0.06%, probably  it secreted from ductless gland of the bee sack.

3. About pH, sample of nectar in bee comb is the lowest ca 3.6

4. Total F:G ratio is vary stable with nectar of acacia, so we can expect to know what pure acacia honey is.
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