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Table 1 List of wax samples examined

15 15 15 16
A.P.Tulloch
Sugar cane wax
Table 1
10
10

555

Sample No. Discription - Source
1 Beeswax, white Max Factor, U.S. A.
The H Pool of
2 Beeswax WA, Ausiralia
3 Bienen-wachs Fornell Co. F. R. Germany
4 Beeswax China
Bees (hardened and .
5 rofined yellow) | China
6 Chinese insect wax China
- Crude chi .
7 linsect wax - China
8 | White wax Cihna
9 | Carnauba wax —
10 Refined Frank B. Ross Co.
candelilla wax Inc.,U. S.A.
11 Candelilla wax Mexico
12 Candelilla wax Mexico
Mexica; .
13 cai)t(ilecliﬁa wax Mexico
14 Candelilla wax U.S.A.
15 Sugar cane wax China
16 Sugar cane wax China
)
10 -
viv
)
) 0.5g ml
ml ml
) 0.59 ml
0.5ml 0.1g
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GCGB50FT Fig.
Table 2 20

Table 2 Analytical conditions for GLC A 23 33

40 64

Column: Stainless, ImX3mm
Supported material: Chromosorb W(AW)60-80mesh

Liquid material: Dexsil 300GC, 5% Bees wax
Column temp.: 160~350°C Fig. Sample No. Beeswax white
Programming rate: 6 /min Fig.
Detector: FID
Detector temp.: 380C No.

Fig.1 A.P.Tulloch

Injection temp.: 330C
Carrier gas: He

He flow rate: 50m#/min Cos
H, flow rate: 55m# /min

Air flow rate: 1.04/min

Beeswax

Chart speed: 5mm/min Fig2 3
Beeswax
Solvent
46
48
A
27 40
44
42
24H
50
23 26H[128 N 30K 32H 34H
22H
160 190 220 250 280 310 340 350

Temp. (TC)
Fig.1 Chromatogram of methyl acetylated No.1 Beeswax, white

Peaks with odd carbon numbers from 23 33 are hydrocarbons, peaks
with even numbers from 40 60 are monoesters. Fatty acid methyl
esters and alcohol acetates are represented H and A, respectively.
Numbers and abbreviations are used in subsequent figures
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Solvent

46
43

160 190 220 250 280 310 340 350
Temp. (TC)

Fig. 2 Chromatogram of No.1 Beeswax, white nontreated

6 %8
Solvent
]
2 40
w“
2 50
2 4 33 J
: Il
23
160 190 220 250 280 310 340 350

Temp. (TC)

Fig. 3 Chromatogram of No.2 Beeswax, nontreated
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Solvent

J d 40 46
K‘ u J ] } J 42 44 48
160 190 220 250 280 310 340 350
Temp. (TC)
Fig. 4 Chromatogram of No.3 Bienen-wachs nontreated
Solvent 56
58
54
60
52
62
64
50
48
46
160 130 250 250 280 310 340 350

Temp. (C)

Fig. 5 Chromatogram of No.4 Beeswax nontreated



Solvent

31

56

160 190 220 250

310 340 350

Temp. (T)

Fig. 6 Chromatogram of No.5 Beeswax(hardened and refined yellow)nontreated

Fig4 No.3 Bienen-wachs
Beeswax
Fig5 No4 Fig6 No5 Beeswax
Beeswax

Carnaubawax Carnauba wax

No4 5
)
Insect wax
Fig.7 8 Sample No.7 Crude Chinese insect wax
Fig.9 White wax
No.6 Chinese
insect wax

Carnauba wax

Fig.10 11 Carnauba wax

Fig10 30A
34A
30 32 34

Carnauba wax 260

Candelilla wax

Fig.12 13 No.10 Refined Candelilla wax
Fig.14 15
No.12 13 Candelilla wax

No.11 )

Refined candelilla wax

No.11 Candelilla wax

Fig.12 15
180
No.13 Candelilla wax

Fig.16
Carnauba wax
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52
Solvent
54
50 56
58
U 60
48
28
A
160 190 220 250 280 310 340 350
Temp. (T)
Fig.7 Chromatogram of acetylated No.7 Crude Chinese insect wax
52
Solvent
54
56°
50
58
60 62
48
46
160 150 220 250 280 310 340 350

Temp. (T)

Fig. 8 Chromatogram of No.7 Crude Chinese insect wax nontreated
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Solvent
54
50
56
58
60 62
48
46
N
160 190 220 250 280 310 340 350
Temp. (TC)
Fig. 9 Chromatogram of No.8 White wax nontreated
Solvent

160

32H%4H
30H
190 220 250 280 310 340 350
Temp., (C)

Fig. 10 Chromatogram of methyl acetylated No.9 Carnauba wax

33



34

Solvent

58

160 190 220 250 280 310 340 350
Temp. (T)

Fig. 11 Chromatogram of No.9 Carnauba wax nontreated

31

Solvent

33

32H

160 190 220 250 280 310 340 350
Temp. (T)

Fig. 12 Chromatogram of methyl-acetylate No.10 Refined candelillla wax
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Solvent

33

29

160 130 220 250 280 3io 340350
Temp. (T)

Fig. 13 Chromatogram of No.10 Refined candelilla wax nontreated

31
Solvent
32H
30H
33
29
160 190 220 250 280 310 340 350
Temp. (C)

Fig. 14 Chromatogram of methyl-acetylated No.11 Candelilla wax
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Solvent

N e

160 190 220 250 280 310 340 350
Temp. (T)

Fig. 15 Chromatogram of No.11 Candelilla wax nontreated

Solvent

54

58
52

60

62

160 190 220 250 280 310 340 350
Temp. (TC)

Fig. 16 Chromatogram of No.14 Candelilla wax nontreated
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Sugar cane wax Fig.17 No.15 Sugar cane wax
Sugar cane wax Fig.18 Fig.19

Fig.20 No.16 Sugar cane wax

Solvent

160 190 220 250 280 310 340 350
Temp. (T)
Fig. 17 Chromatogram of No.15 Sugar cane wax nontreated

Solvent

160 190 220 250 280 310 340 350
Temp. (TC)

Fig. 18 Chromatogram of methylated No.15 Sugar cane wax
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Solvent
A
H
Ha
HA H
AH
160 190 220 250 280 310 340 350
Temp. (C)

Fig. 19 Chromatogram of methyl-acetylated No.15 Sugar cane wax

Solvent

160 190 220 250 280 310 340 350
Temp. (T)

Fig. 20 Chromatogram of No.16 Sugar cane wax nontreated
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Sample No.3
Bienenwachs 34 04

GC Mass
) No.14 111 (1973).
) ibid. No.14 119 (1973).

YA P Tulloch J Am Oil Chem Soc. 50 367 (1973).
JA P Tulloch jbid,49 609 1973
No.12 41 (1972).

Gas-Liquid Chromatographic Analysis of Waxes
Several Insect and \egetable Waxes

Shigeko ASANO*  Kiyoaki TATSUKA**
* Osaka Customs Laboratory,4-10-3, Chikko, Minato-ku, Osaka-shi, Japan
** (QOsaka Customs Itami Airport Branch Customs 3 555 Hotarugaikenishimachi Toyonaka-shi
Osaka-fn  Japan

The possibility of identification of several insect and vegetable waxes by gas liquid chromatography were
examined. A good separation of hydrocarbons free fatty acids as methyl esters, free alcohols as acetates and
monoesters were obtained by using Dexsil 300GC as liquid phase.

The chromatograms of the waxes nontreated, treated with diazomethane(esterification),and acetic
anhydride(acetylation)were compared with each other. It was found that the identification became possible from
the chromatogram of the nontreated wax, and the gas liquid chromatographic method was the most useful means
for the identification and the determination of adulterants.
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