29

JECFA GC-MS
FAO/WHO JECFA Food Chemicals Codex
FCC
GC-MS
JECFA
GC-MS GC-MS
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MS
MS
GC-MS
JECFA the Joint
FAO/WHO Expert Committee on Food
Additives MS
JECFA
GC-MS
B
GC-MS
82 JECFA
Rosemary
Extract Tentative D
GC-MS
1.
A 2
Al A2 B
Bl
Sigma-
Aldrich (-)-borneol Lot.
BCBR4601V  (-)-bornyl acetate Lot.
BCBR2130V (-)-camphor Lot.
BCBS1142V eucalyptol Lot.
BCBS5646V verbenone Lot.

BCBRO0511V
IS Sigma-Aldrich 4-
heptanon Lot. STBG5567V

Tetrahydrofuran
THF
2.
ISS 4-heptanon 20 mg
THF 50 mL
(-)-borneol (-)-bornyl
acetate (-)-camphor eucalyptol
verbenone 20 mg
THF 50 mL
0 200 pug/mL
THF 6
4-
heptanon 20 pg/mL
ISS
2.5¢ 250 mg
ISS 500 pL
10 mL THF
10
1000x g 10
3. GC-MS
GC-
MS
n=1 2
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GC
6890N Network GC system
Agilent
HP-5MS 30 mx 0.25 mm
0.25 um Agilent

70 1 5
130
10 240 1
250
He
1 mL/min
100 1
1.0 uL

MS

5973 Network MSD Agilent

150 230
250
El
70 eV

SIM 2

JECFA

5
(-)-borneol (-)-bornyl acetate (-)-
verbenone
IS

camphor eucalyptol

JECFA
mg/kg
_ As/Ais—b v
(mg/kg) = =—"—=xCis X
As
Ais
a b
Cis
ug/mL  V mL
W 9
5.
GC-MS
2,
3) 2
1 2

3

3

1 1

12
3
3)
c
GC-MS
JECFA

Rosemary Extract Rosmarinus

officinalis L.
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Bl
JECFA

GC-MS
5
(-)-borneol  (-)-bornyl

acetate (-)-camphor eucalyptol
verbenone
25
mg/mL Bl
A2 5
Al

0.118 1.97 pg/mL

JECFA
25¢g

THF

THF

1000x g 10

B1 A2
(-)-camphor  (-)-borneol

verbenone

250
mg JECFA

250 mg
JECFA
GC-MS
A2
250 mg
GC-MS
a)
20 pg/mL
2 4-heptanone  eucalyptol
m/z 43
m/z 95
bornyl acetate
1.5
b)
JECFA
JECFA
4-heptanone 3
3
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eucalyptol
(-)-bornyl acetate 9
2
(-)-borneol (-)-camphor
verbenone 6

eucalyptol
R2=0.9994 0.9999 (-)-camphor
R2=0.9980 0.9991 (-)-borneol
R2=0.9956 0.9979 verbenone
R2=0.9939 0.9958 (-)-bornyl acetate
R2=0.9959 0.9984

RZ
c)
JIS K0114:2012
S/N S/N=3 S/N=10
6
4
10
d)
2,3)
2 1 2
3

100 ppm mg/kg

3
3
JECFA
m/z
eucalyptol (-)-bornyl
acetate 9 (-)-
borneol (-)-camphor verbenone
6 12
1 2 x 3 X 2
5 eucalyptol  borneol (-)-
camphor verbenone
5% F
bornyl acetate
1% F
Bornyl acetate
m/z 95

F 5%
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m/z 95

bornyl acetate

m/z 95
acetate
GC-MS
GC-MS
JECFA
JECFA
5
w/w%
w/w%
15
A2
w/w% JECFA
HPLC
13.7 A2
eucalyptol 0.0124%
bornyl acetate
m/z95
camphor  0.1476%
borneol 0.2857%  verbenone
0.0812% bornyl acetate 0.0357%
5 w/w% 0.563

bornyl

w/w%
w/w%
JECFA
D
m/z
GC-MS
E
F
G
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1) Rosemary Extract (Tentative).
Food Additive
FAO/WHO
Expert Food
Additives (JECFA), 82nd meeting
2016. FAO JECFA Monographs 19.
2)

Compendium  of
Specifications.  Joint

Committee on

1224 1 “

12 24
3)
0926003 «

20 9 26
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1 JECFA

JECFA
JECFA Monograph
Ethyl Hydroxyethyl Monograph 1 | PURITY Ethylene oxide, dioxane, chromr;foagdrzzﬁilevsi}a; mass
Cellulose (2006) TESTS ethylene chlorohydrin selective detection (GC-MSD)
PURITY Gas Chromatography—Mass
Icﬂe?flclijrlz?elpropylmethyl Monggff)h 1 TESTS Propylene chlorohydrins Spectrometry (GC-MS)
(Vol. 4)
Identification:---Identify
METHOD peaks by comparison of
Propylene Glycol Esters | Monograph 1 . . 3
of Fatty Acids (2006) OF retention time with known GC-MS TLO)
ASSAY substances or apply coupled
GC/IMS
Reference Volatile Ratio: Total
% w/w of (-)-borneol, (-)-bornyl
Rosemary Extract Monograph 19 ID_II.ESS-I_—I_I;Y Antioxidant/Reference acetate, (-)-camphor, 1,8-
(Tentative) (2016) Volatiles Ratio Cineole (eucalyptol) and
verbenone is determined using
GC-MSD
Steviol Glycosides From Method B: Determination of
Stevia Rebaudiana Monz)zg(;'f;))h 20 (';AFEZ:SOA?( Minor Steviol Glycosides by HPLC-MS HPLC-UV
Bertoni HPLC-MS
2 SIM
m/z
43,71, 114 3.0-3.5 4-Heptanon
43, 139, 154 5.0-6.5 Eucalyptol
95, 107, 110, 8.0-11.0 (-)-Camphor
135, 152
’ (-)-Borneol
Verbenone
95, 154, 196 11.0-13.0 (-)-Bornyl acetate
3 3)
ppm RSD RSD
0.01 0.1 15 20
0.1 1 10 15
1 10 10 15
10 100 10 15
100 10 15
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‘. (A) THFD & .

X103

‘- 2 () B1

x0s

3 3 (C) A2

‘ 5
oA v Jo U .L..,Jx Keornl lLI/ 1 a A ,‘\,M,Ju_l_._g_k«,kl'. .‘l‘« o e | ,,,‘,i. ,’;_I_A,,,_..~,.~_. | LSS

(D) A1

044

°’j\LL_ T T 1L .
4 8 6 7 & 9 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24 25 26 27 28 23 30 3}
NOUh vs HESRE (min)
1 GCIMS TIC (A)THE (B) B1
(C) A2 (D) Al 1: eucalyptol 2: (-)-camphor 3: (-)-borneol

4: verbenone 5: (-)-bornyl acetate
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*10¢
12
114

1
09
0s.
07
06.
05
04
03
02
01

(A) 4-heptanone

325

3% 34 345 3
BRAF>:43
Y118

33 325

(B) eucalyptol

33 335 3¢

BRAF T
F¥RE:1.40

345

T
125

IV

TETF T E S E

P

33 3 385 3

MRAF 0114

FYRE:1.02
TET TS

08
06
04
02-
0.
61 615 62 625 63 61 615 62 625 63 6 61 615 62 625 63 6
BMRAF>:43 RRAF>:139 MR/ A >:154
HYRE:1.18 HYRE:1.16 HYRE:1.27
¥10°  (C) camphor ¥10° (D) borneol
5. 654
64
554
54
454
4
354
34
254 3
24
154
14
054
o
885 89 895 9 905 ¢ 385 89 895 9 905 9 94 945 95 955 9 945 95 955 96
RRAF 95 BRAH 72152 RIRA £ 2195 RIRA £ 1110
HE:L38 M3 RHE:1.49 RHE:1.27
*10°  (E) verbenone *10°  (F) bornyl acetate ¥ 102
22 o 55
2
5
18 45
16
4
14
12 »
5 3
- 25
06 2
04 15
02 1
o 05
105 1055 106 1065 107 105 1055 106 1065 107 124 1285 125 1255 126 124 1245 125 1255 126 124 1245 135 12'ss 126
WRA 422107 aata il RRA A .95 R 41150 R A 1196
HIE:145 Bhact HAELL HIE09T FRE:083

2

20 pg/mL

camphor (D) borneol

(E) verbenone

(A) 4-Heptanol
(F) bornyl acetate
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(S/N=3) (S/N=10)
a) a)
(ug/mL) (mg/kg) (ug/mL) (mg/kg)

Eucalyptol

43 0.507 20.3 1.69 67.6

139 0.249 9.96 0.830 33.2

154 0.240 9.62 0.802 32.0
Camphor

95 0.168 6.72 0.560 22.4

152 0.394 15.7 1.31 52.5
Borneol

95 0.118 4.74 0.395 15.8

110 0.298 11.9 0.993 39.7
Verbenone

107 0.391 15.6 1.30 52.1

135 0.542 21.7 1.81 72.3
Bornyl acetate

95 0.159 6.38 0.532 21.3

154 0.963 38.5 3.21 128

196 1.97 78.8 6.58 263

a)

-83-



5 GC/MS
(A) Eucalyptol

(AV, mg/kg) (RSD%) (RSD%)
ns

43/43 122 1.10 7.77
43/71 123 1.06 6.99
43/114 119 1.09 9.35
139/43 127 0.82 6.72
139/71 128 0.81 6.34
139/114 124 0.81 8.37
154/43 125 1.05 8.24
154/71 126 1.03 7.82
154/114 122 1.05 9.98

(B) (-)-Camphor

(AV, mg/kg) (RSD%) (RSD%)
ns
95/43 1488 0.67 1.95
95/71 1481 0.66 2.12
95/114 1478 0.64 2.09
152/43 1476 0.73 2.01
152/71 1469 0.73 2.15
152/114 1466 0.73 2.14
(C) (-)-Borneol
(AV, mg/kg) (RSD%) (RSD%)
ns
95/43 2882 1.35 1.90
95/71 2867 1.49 2.15
95/114 2865 1.44 2.09
110/43 2854 0.94 1.70
110/71 2839 1.06 1.97
110/114 2837 0.97 1.89
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(D) Verbenone

(AV, mg/kg) (RSD%) (RSD%)
ns
107/43 814 1.11 2.22
107/71 811 1.21 2.43
107/114 808 1.14 2.36
135/43 815 1.16 2.06
135/71 813 1.27 2.26
135/114 810 1.20 2.21

(E) (-)-Bornyl acetate

(AV, mg/kg) (RSD%) (RSD%)
/s
95/43 345 0.44 1.69
95/71 345 0.52 1.82
95/114 342 0.45 2.14
154/43 355 0.71 2.85
154/71 355 0.75 2.96
154/114 352 0.72 3.34
196/43 361 1.26 3.75
196/71 360 1.26 3.85
196/114 357 1.23 4.17
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