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- Cs
0.6
GC GC
DEGS 20 170
200
Cio
Ci2
GC
Cwo Cr
20
Cio Ci2
Tablel

Table 1 Quantitative estimation of fat adulterated

in mixed fat

T
Mixed fats Fatty acid composition(Found) Ratio
Ci CsC, Cpp Ci Cus CisCus Cls:z Ci2/Cuo
Butter fat 3.5 1.8 23 2.410.1 26.8 14.530.7 1.8 | 1.04
Palm kernel oil] — 0.4 6.1 47.6 16.6 9.3 3.1 7.4 25| 7.80
Mixed fat 3.11.33211.810.9 24.111.025.7 27| 3.69

Where contents of palm kernel oil 1 X %,

Cro=3.8X-+230,
Ciz 45.2X+4200
Cu  3.8X+230

C12=45,2X+240

69, X=19.5%

20 1980
GC
Kukis Breckenridge
GC
GC
DEXSIL300 2
30cmx 0.2cm 200 350 /min
GC
Cos Cs4
Css Cwo Cs Cso Cs
Cxs Cx Co Cau Css
Css  Cas  Cuo
Cay
Ci Cso Cs2
Cas 4.49
17.62 Css 10.60
20.12 Cso 10.57
1.16
80 Cso Csz Csa
Cso Cs2 Css 23.7
Cxu

Cx Ci Cso Cs2 Cwm

Cs Cso Cse Cm
Cupo
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Fig 1 Table2
Css / Csz
Cas/ Css
Csa /
Cso Cso0/ Cao
Table 2  Ratio of peak area for specific triglyce

in mixed fat

Mixed ratio of | Lard oil+Butter fat Palm oil+Butter fat
adulterant
(%r Ca Ca C;u/Csz Cs Csi Cu/Cu
1 11.7 14.6 080 13.0 7.0 1.8
3 1.8 14.7 0.8 120 89 1.3
5 116 155 0.74 123 93 1.3
10 1.4 177 0.64 122110 110
25 9.0 22,4 0.40 10,3182 0.5
GC
Cso Css
Cso Css

@)

Butter fat
! Csz
. . Lard oil
CS‘
Palm oil
CSD
AW/}A/K Beef fat
C Csz
R Butter fat (95%)
+ N
Lard oil (5 %)
CS(
C Butter fat (75%)
33 +

Palm oil (25%)

—_

30 Rt {min)

™
o

15

w

Fig. 1 Gaschromatograms of triglyceride in mixed
fat and authentic samples
GC conditions:

Column: Dexsil 300 GC(3%), 30cmx0.2cm,

Column temp :230 350 ,5 /min,
Injection part temp : 350
Rhyhage Stenhagen
Bar
ber ? Lauer ®Murata
M RCO: M RCO: CH: RCO 74
RCO 115 RCO 128

50

RCO RCO 74 RCO
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300

128 M RCOq
/211 (RiuCO) /285 (RiuCO 74) m/313 (

16CO 74

m/,367(R16CO  128)

w579 577

341 339

M RCO:

400

500

Fig. 2 Mass spectra of Cso triglycerides

337(R1sCO

(A): Butter fat, (B): Cacao fat

74)

/395 393 RisCO 128

w551 549 547([Rig
575(Rie) ™e607 605 603(Rus)

Cso
m/603 605 607

/211 285

Cso
Cus

Cas

Ci2

Cas

Css

RuCO 128

Css

Css

Cao

Cs0

Fig4
RuCO 128

RuCO 128

Fig 3 Fig 4
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RCOCH '
i
0 T CH,-OCCHR

0

—RCOO

+
CH
| =0

CHO -& CH,-CH,'R
l
CH, -OCR
i}
0

|

|
CH, -0
C:H —O—\C:CH~(5H2
CH~0C-R
0
RCO + 128

+

,CH,
___RCOCH ~0.H
4 “CH.OCC-R

e
RCOCH
N

H

|

CH,

T/

0.

7
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RCO+74

H

N
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Fig. 3  Fragmentation scheme of triglyceride

GC
200
HPLC GC
HPLC
Bondapack Cis
Wada
Permaphase ODS
45 55v/,

350

GC

16)

@)

GC
GC
Kl
Fig 5
Schiitz
545
276nm 307nm
2.5%
545
Schiitz 50me
40m¢e
50m{
Schiitz
45ml 250me
TLC
n V/v

18

2gr 100m¢e
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CH,
HOi \/CH=CPI?;
CH. le}
RCO+ 74 1 A
R=5
R=11

CH.— O 4+

| C
CH—0"
1
CH, —O0 — (13— R
i
O
RCO + 128
=11
T L T T T T T T T
Scan number (x10)
Fig. 4 Mass chromatograms of triglyceride
Column: OV 1(3%) 15cmx3 mm, Column temp:
250 300 5 /min, Ionization voltage70 eV,
Acceralation voltage:3.5 KV, trap current60 | A,
CPU system Shimazu GC MSPAC 300; LKB  9000.
|
g
{== 5 Fig. 5 Relation of capacity factor(k) and carbon
| numbers of acyl groups of triglyceride
10t
[ = ~x s L RREEE SR Coconut oil
51 "B : ——@®——®—— Authentic sample
| I3 ! Tricaprin 2. Trilaurin
| Mo, od enziluration

1

3. Trimyristin =~ 4. Tripalmitin

5. Tristearin 6. Tripalmitolein

7. Triolein 8. Trilinolein
Column  Permaphase-0DS,
Eluent : Acetone- Acetonitrile {45 55%)
Flow rate 10.138m¢/min, Pressure © 30kg /cff,
e - ; - ==t Detector 1 16X 107*RIU

Carben numbhers
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] —
S
i f
) 'L
O 00 ¢

Fig.

TLC chromatogram and UV absorption
profile

Solvent system: Acetone- chloroform-ethanol
( VIv)
A: Phenacetine,
omine

B: Caffeine, C:Theobr

(2)
» TFig 6
0.1
270nm 290nm  Amax
Ao
272nm A2
M A A1 295.5nm
At 295.5nm e 272nm
A A& AA AA

0.5

275nm
27Tmm  320nm Amax
Amax Ao
N
A1 347 A 345nm
NI Fig.

0.2
Fig
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20 1980

275nm

T
300 370nm
Mixed Ratio (%)
Skimmed
. coffee
milk ‘
A A:=AA I
(1 80 20
=347
2] 85 15
Az=345 ]
i3) 90 10
- (4) 95 5
(5) 100 0
‘ ’ , 1 ' 6) 0 100
5 10 15 20 25
. Disolved i t
Coffee contents (%) isolved In water

Fig. 7 UV spectra and calibration curve of coffee

Schidrowitz

McFarlane

Table 3

2.1ppm 15.1ppm ppm
GC Mass

0.5 2.0ppm
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Table 3 Total phenol contents in malt

‘ Sdmple Total phenol ‘ppmi J
iionp\ cated malt t Lightly peated malt] Heavily peated malt.
1| 1.5 3.8 8.5
2| 1.0 2.4 7.5
3 1.4 4.1 J 11.3
[ 4 ‘ 0.6 4.3 8.8
s 0.5 4.8 R De Wolf
| 6 1.6 2.1 6.1 GC Mass
7 1.8 48 7.8 ‘ Fig.
8 2.0 4.5 6.9
9 1.8 4.1 7.4
( 10 1.1 3.9 6.4
A) B) C) D)
3 3
3 3
(1 .
SN o 2 N
1
L3 13 :
3
3 2
2 L-/\ ,J &A_m 2
()
1
1 1 1
() M
1 | 1 T
24 24 24 24
Rt (min)

Fig. 8  Gas chromatograms of phenolic fraction of
malts imported from several countries

(' ): Nonpeated malt, ( ): Lightly peated malt,

(' ): Heavily peated malt.

(' ): England malt, ( ): Japan malt, ( ): Czechos

lovakia malt, (D): Canada malt,

Peak 1 : Phenol, Peak 2:0 Cresol, Peak 3:

Butylphenol.
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20 1980

O Cresol Phenol

Ethylphenol

Peat Smoke A m/e

124
122

A 110

)

- 94
Non-peated Malt ”
150

A 122

A 110

96

Furfural

i
Peated Malt A
[ 150

jrl
i »‘ 138

/L_L ] 136

AR b
i

/‘L /A\ } \ p-Cresol Ho

N 108
- 96
94
1 T T T T T T T T T T T
Scan Number (x10)
Fig. 9 Mass Chromatograms of Phenolic
Compounds of Peated Malt
Column: PEG 20M( %), Column Temp. :80 250 ,
5 /min
GC Mass:Ionization voltage: 50eV, Acceralating vol
tage:3.5kV, Trap current: 60y A.
/e150 196
Fig
/e150 /e96
/e94 /e108 p
/ 108 /e94 /e108 p

/e108



2,4 DNPH
2,4
DNPH GC TLC HPLC
Ralls GC
2,4 DNPH GC
GC
11
10112
14
13
‘ 8 15
24
6
1 3t5 ] 7 g J
T U T
0 10 20
Rt (min)
Fig. 10 Gas chromatogram of 2,4 DNPH of
carbonyl compounds

GC conditions: Column 3% OV 101, Column temp.
140 300 ,5 /min, He flow rate 60 ml/min.
Peak2: Formaldehyde, Peak4: Acetaldehyde, Peak
6: Propanal, Peak8: Butanal, Peak10: Isovaleralde
hyde, Peak11 valeraldehyde, Peak12: Hexanal, Peak
13: Heptanal, Peak14: Octanal, Peak15: Nonanal, Peak
1, 3,5, Isomeric compound of the later peak

11
@

GC
2,4 DNPH GC
GC Mass
C1 G
24 DNPH OV 101 190 GC
Kleipool
Cz Cuo 2,4 DHPH
Wang
24 DNPH TLC
2,4
DHPH GC Mass
2,4 DNPH
Djerassi 2,4
DNPH
GC Mass
GC 2,4 DNPH
Fig. 10 Fig. 11
2,4 DNPH +210
m/el83
+ HCN
N N
2,4 DNPH
/e180, 152, 122
Cs 2,4 DNPH
2,4 DNPH
m/e180 CsHaN4O3
C3sHeO
m 136.1
Cs 2,4 DNPH m/e206
2,4 DNPH
2,4 DNPH
Table4
GC Mass
76
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20 1980
Element table of propylaldehyde- 2,4 -DNPH
No. \ Intensity m/e (observed) Elements
T 2 39.0235 Cs H,
12 2 41.0387 C, H,
13 2 43.9904 C 0,
14 2 51.0239 C. H,
15 2 59.0493 c, H, O
16 2 63.0242 C. H,
17 1 69.0696 c., H,
18 2 75.0228 Cs H,
19 2 78.0340 ¢, H, N
20 4 79.0171 c, H, O
21 1 81.0712 c, H,
22 1 91.0380 c, H, 0,
23 2 92.0247 c, H,
24 1 115.0541 c, H,
25 3 122.0246 c, H. N 0,
26 3 152.0222 Cs H. N, O,
27 2 180.0263 Ce H, N, O,
29 8 238.0719 Cy Hw N. O,
m*136.1

" \ . —N_,_ ~ .
CoHygNg Oy —=CygH Ny Oy ——==2—CcH N, O35
(m/el52;

C 3 H 7 O~ (m/e59}

(M*238; ™\

\ (m/el80)
C - OF

+H
3t

. —NO .
C6H4N02——>C6H4O
(m/el22) im/e92;

C o Hy 0 Tm/e79) —CH

Fig. 11  Element table and fragmentation scheme of propylaldehyde 2,4 DNPH
Table Mass spectra of 2,4 DNPH of carbonyl compounds
Peak Rt ' Relative intensity of main peaks
No. ® Compounds ‘min } m/e (%)
2 Formaldehyde 1.2 M+ 210(50),183(70;,148(20),91(85;,79(85),
63 (100,51 (45) ,41 150)
3 Acetaldehyde 1.6 M=+ 224(90),184(18),183¢20),153(30:,122(25,,
! 91 (223 ,79(100) ,63 (50)
4 Acetaldehyde 1.9 M+ 224(90),184(53,183(10),180(20:,152118;,1
122(18),91 (15),79 (100},
6 Propylaldehyde 3.0 M+ 238(100),152(50),122(45),91 (50,,79 (90},
59(60),56(70),41 (90)
7 Isobutylaldehyde 3.7 M+ 252(100),217 605 ,203765,,187(60),173(50;,
152(60),122 (56,79 (60)
3 Butylaldehyde 4.6 M+ 252(100),152(75),122(70;,79(85),63(57),
55(70;,43(98),41 (98)
10 [sovaleraldehyde 5.8 M+ 2667100),206(95;,149(40),122(45),79 (507 ,
75(68),55(56) ,41 (95;
11 Valeraldehyde 7.2 M* 266100), 206(75),149(69),122(70),79 (60) ,
75(30),69 (65),41 (95)
12 Capronaldehyde 7.9 M+ 280(35),251(25),245(20),206 (40: ,149 (45) ,
122(45),93(55),83(100)
Furfural 10.9 M+ 276(100;,214(15),155(40),122 745,97 (75,
95 (80),65 (60) ,39 (85)
a): Peak numbers are same as cited in Fig. 10,
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Mass chromatogram of neutral fraction from rum

@ & @@ m/e
A AL M o
56

T T T T T T T 1T T T T T 7T T T T T T T T T T T T
5 20 25
Scan number (x10)
Mass chromatogram of neutral fraction from brandy
@& o

&

@l ko 2/

L L T T T T T T T T T T T T T T 1 | —

Scan Number (x10)

Fig.12 Mass chromatograms of rum and brandy

GC Mass conditions:

Column, Thermon 1000(5%) , 6m x 2 mm; Column
Temp., 80 250 C, 5C/ min, Ionization voltage, 70 eV
trap current, 60y A, Acceralating voltage, 3.5 KV.

1.n Propanol, 2.Isobutanol, 3.Isoamylalcohol,
4.Ethylcaproate, 5.Ethylcaprylate, 6.Ethylcaprate,
7.Ethyllaurate, 8. Phenylethylalcohol, 9. Ethyl myrisate,
10.Ethylpalmitate.

m/e

70

56
42
31
29
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Fresh peanut

Imported goods

m/e m/e

N 134
133 =

130

122 s e

A JA\» 121
120 A [‘

- > 110

N A 107
- 94 ’ - A

T 1 1 T 1 T T T ] T T T T T I | T T |

Roasted 20 min at 150TC

I

Roasted 60 min at 150C

2-Ethyl-3,5, 6-trimethylpyrazine m/e
A N 133 2-Ethyl-3,5, 6-trimethyrazine )
m/e
‘4
X o1
192

130
120 _J N A

J

LA 121
\» 108 \\~_>A

A/\ — “-JZ:[ 110
I\

94 N\ A
e N 107
1 1 1 T T 1 1 1T 1 71 A L
Scan number (x10) T 1 T 17 T 1 1 7T T T 1T 7

Scan number (x10)

Column : OV-101 (3 %), 6m x 2mm : Column temp. :80-270C 5 °C/min

Fig.13 1 Mass chromatograms of roasted peanut

flavour
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20 1980
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Fig.13 2 Mass chromatograms of flavouring
substances in roasted carobe powder
Column temp.: 80 250 ,5 /min 50eV, 3.5KV, 60u A
Column: Thermon 1000(5%), 6 mx2 mm
Fig.13 1 2
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2 2
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Fig.13 2
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Table 5

Amino acids |

Minor amino acids content in M. S. G.

Raw materials for manufacture

[

content Molasses ‘

‘mg/100g; ! Molasses Suj;ch A::iuc | Gluten
Alanine 43.0 34.0 ’ 40.0 150.0
Arginine 6.5 0.9 1.2 180.0
Aspartic acid] 4.4 14.2 l 3.6 | 130.0
Cystine 0.1 0.2 | 0.1 12.7
Glycine 7.4 9.5 } 9.5 | 62.0
Histidine 0.0 0.2 0.3 15.0
[soleucine 0.0 0.1 0.0 180.0
Leucine 4.3 1.8 7.0 330.0
Lysine | 4.0 6.3 2.4 58.0
Methionine 2.1 2.0 1.8 25.0
Phenylalanine 0.0 0.0 0.0 144.0
Proline 1.0 0.2 1.6 30.0
Serine 0.0 0.0 0.0 104.0
Threonine 1.4 0.7 0.6 208.0
Tryptophane 0.0 0.0 0.0 138.0
Tyrosine 0.0 0.2 1 0.0 | 138.0
Valine l 1.2 0.5 ¢ 0.0 107.0
sotalamine gy | 708 | 68l |1,874.1

Cie

@)

1

7

Table6 Calcium and magnesium contents in M.

S. G. determined by atomic absorption

photometer
S le N Raw materials | Ca content|Mg content
Dample Noo g - manufacture (ppm; (ppm)
1 Acetic acid 53 8.0
2 Acetic acid 23 6.6
3 Acetic acid 25 7.7
4 Aceiic acid 20 7.2
5 Acetic acid 35 -
6 Acetic acid +
Starch 99 -
7 Glucose 35 -
8 Starch 190 —
Starch 163 22.2
10 ‘ Starch 168 5.8
11 ‘ Starch 120 -
12 ’ Starch +
Molasses 390 —
13 Molasses 650 —
14 Molasses 680 —
15 Molasses 488 23.6
16 } Molasses 538 29.2
17 | Molasses 545 15.8
18 | Beet Molasses| 248 -
19 ] Gluten 34 3.4
20 J Gluten 32 3
3 4
MSG
MSG
MSG
MSG
21
MSG

MSG
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Table4 5
MSG
500ppm
MSG 50ppm
160ppm
30ppm
0.05 0.08
1.9
Table. 5 Table. 6
Rowland
Rowland
Ivanov
Flue cared
Tabacco 0.4 0.3
Bilinsky
1 25
TLC HPLC
Wollen TLC
HPLC
HPLC
HPLC
830
Zorbax sil 25cmx 0.21cm n
70 30v/v
01 V in RID

20 1980
HPLC
5 KOH
3hI'S n
10cmx lcm n
n
70 30v/v
40 1
a
98.9
TLC
TLC n
1.2 9 1
0.5v/v
< 2.0f ‘
<
<
9 y=1,1603x—0.018
E 1.OF
il
0.0 5.8 o s 20

Weight ratio (Ws/Wt)

Fig.14 Calibration curve of solanesol by HPLC
Column: Zorbax-Sil (25cmx2.1mm), Solvent: n
Hexane

isopropylether (70 : 30v/v), Flow rate: 0.1m{/min.
Internal standared: o Tocopherol.

As=Area of sample, At=Areaof a  tocopherol, WS=

Weight of sample, Wt=Weight of a  tocopherol.
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(2)
Table Analytical results of solanesol in 1943 1945 1947
tobacco extracts
S N 1T
Sample Fame .Hliﬁnrvci'TLEmrmnﬂ
= — -
..... " . L | w | E
Sulaniosnl a7 .38 In -1“| 4 84 1968
Tiokacen flavour E.I-tilf..'-'ﬁ- 2.TE 212
Tubaeen blond absehie | 0,18 | 0.32] 161} 0.52
Tubaceo Tuskish absolure | 0.47 | 047 170 .47 1970 15kg
e ——— — 1971
Loibera © Lorbex-51"5 o X E| w, Esivear  ne begare -
wipara e aber T2 30 Wi, Flow rade D80 mliom, | [ 1972 1973 1974 1970
weier - R, B X jier [
A ! neaparcfisble sshsvasee @stracied Iron samle 1977
aiter snpanfcpnion, B Ekigre dractmoeiled [roees
A by ailea gel lqoed chromesegraphy.,
5 HzSO04
140 5
400nm
0.65 5
HPLC a
20
GC Mass
TLC HPLC
Fig.14 Table7
THC 9
3 6
THC 9 17
CBD
1960 Ganja Charas
4 12 THC 9
1954  WHO Vree
1961 25
Stromberg

1932
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Fig.15 Infrared spectrum of fraction A of cannabis resin
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Fig.16 Infrared spectrum of fraction B of cannabis resin

D)
©
(D)
36 2
(THC) CBD
CBN
CBDA CBDV
THCV
TMS GC
254 /239 THC Ci M
330 /e315 TBCVA M 474  /e459 THCV

M 358 /e343 THC ° M 386m/e371
CBN Cs M 354 /e339 CBN Cs M*382 m/e367
CBGM M*390 m/e231

200250
T™S
Fig.20 THC
M+15
m/e343 m/e315
CBN
T™MS CBD
THC CBD
CBDA T™MS
GC Mass
Fig.19
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20 1980

Fraction A

Fraction B

Rt (min)

Fig.17 Gas chromatograms of cannabis resins

Fraction A:  First fraction separated with isopropyl

ether by silica gel column chromatography.

Fraction B:  Second fraction separated with methanol

after isopropylether extraction by silica
gel chromatography.

GC conditions: Column OV 101(5%),80 270 C,5

C/min.
Carrier gas He 60 ml/min.

Samples: Trimethylsiliated with TMS  BA.

Peak No.: (1) 2 Ethylhexanol, (2) Unknown, (3) Resor
cinol, (4) Orcinol, (5) Sesquiterpen, (6) Se
squiterpen, (7) THC C1,(8) THC C3,(9)
Cannabigerol monomethylether, (10) THC  C5,
(11) Cannabinol, (12) Cannabidivaric acid(C3).
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(2)
+286
T™MS GC Mass
m/e218 m/e203
THC
No. M+328
14 GC THC C; THC Cs THC Cs
28
@
@
i ! [ \
20 30 40 50
Rt (min)

Fig.18 Gas chromatogram of cannabis resin oil
(Fraction C)

Column condition: Same as shown in Fig.17.

Peak 1: 3 Caryophylen, Peak 2: Humulene.
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20 1980

© @

)

©

Q\ \

40 50

Rt ( min)

Fig.19 Gas chromatogram of cannabis resin oil
(Fraction D)

Column condition: Same as shown in Fig.17.

Peak 1: B Caryophyllene, Peak 2: Humulene, Peak

3: Linalool, Peak 4: Ethylpalmitate, Peak 5: THC C1,

Peak 6: CBD C3,Peak 7:CBD C5 OMe, Peak 8

THC C3,Peak 9, CBN C3,Peak 10: CBD C5,

Peak 11: THC  C5( 8), Peak 12: THC C5( 9), Peak

13:CBN C5,Peak 14: CBND.
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315
303

THC-C,

(TMS ether)

100 200 300 (m/e)

386
371

THC-C, 303

(TMS ether)

100 200 300 (m/e) 400

371

Unidentified
303

(TMS ether)

100 200 300 (m/e) 400

Fig.20 Mass spectra of cannabinoides
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354
CBN-C; (TMS ether)
339
‘r—l"y[ . T —r ‘l' —- . . Il T
i ; Lo ' ‘ 2)
300 400 5‘00 (m/e)
100
268 298
501
O‘v—r“Ll'y—v‘L‘ I.IJ‘“M [T A TR A YALL u“.u g ol
A B P e !
0 100 200 300
CBN-C;
(TMS ether)
L RLAE ML B L B B
300 400 (m/e)
100
501+
O‘]'l]r|r'[“%|r]v]l[:]r’-'l([l]r[\‘lr]f‘ﬂr‘““wr'v"<'|v]‘lwi'|l[r“'.|!“|'1‘r|l+'l
0 100 200 300

Fig.21 Mass spectra of cannabinoides
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100
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50
238 Jl‘ 310
O T+ et T L bttt “ '"]"'1 T |l.‘Y_'l \I'f‘I J" ™
¢} 100 200 300 (m/e)
Fig.22 Mass spectra of cannabinoides
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Fig.23 Massspectra of cannabinoides

(m/e)
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In the customs laboratories, it has been required a high techniques of analysis by

which provides a list of heading covering the various categories of goods in world trade.
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On the other hand there are many cases that agricultural products and foodstuffs are also analysed by
reason of domestic regulation for importation.

In the previous paper identification of meat animal species behaviour of protein in foods by heating
determination of sugar mixed estimation of natural cheese and identification of milk protein were reviewed.

In this paper estimation of butter fat in adulterated fat quantitative estimation of cacao in milk products
identification of volatile components in peated malt and roasted foods minor components in monosodium
glutamate quantitative determination of solanesol in tabacco extracts and identification of some major com
ponents in cannabis resin oil Hasish Oil were described.

The results obtained from these studies will be used for discrimination of agricultural products imported.

The experimental procedure for many kind of goods imported has been investigated in customs laboratories
so far however there are still many points which must be solve on the analytical methods.

These problems remaining unsolved are subjects for a future study
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