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Determination of 1,3-Cyclobutanediol,2,2,4,4-tetramethyl in Food Simulants

XIE Yong-ping
(Guangzhou Quality Supervision and Testing Institute, Guangzhou 510110, China)

ABSTRACT: This paper aims to study the determination of 1,3-Cyclobutanediol,2,2,4,4-tetramethyl in food simulants by
HS-GC-MS method. After extracted by methanol aqueous simulation, the target compound was separated on the DB-5ms.
The external standard method was used with 72 as target ions. In the water-based analog of TMCD by this method, the li-
near plots were obtained between 0.25 and 25.0 mg/L, the limits of quantification (LOQs) was 0.25 mg/L. In the olive oil
analog of TMCD by this method, the linear plots were obtained between 1.25 mg/L and 25.0 mg/L, the limits of quantifi-
cation (LOQs) was 1.25 mg/L. With the correlation coefficients no less than 0.995; the spiked recoveries of real cosmetics
were in the range of 82.2% ~ 106.9%, RSD (n=6) value at 0.3%~8.1%. In conclusion, this method has been proved to be
simple, rapid and widely applicable, and is applicable to determining TMCD in water-based analog.
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NAHTRZEE, e E. BN 20
2 70 AEAUEE PCT RN TLA: JC#E M B St
BE, N T b 5 A A i B R A
TR S A

KET 20114810 A 11 BAE T (T ®
CLBE T ZHESE 107 FATHH TR SR B
SN (TAERRAS 2011 4E55 23 5 ) ) 9, 7
NEFREBE PCT (1,4- W ZHEEFI 1,4-3F
Cobt “H I, 22,44-WH - 13- 0T ZEHRE
W) BIA AT T & SRR B AR 2 5, I HX)
2,2,4,4-D0 -1 3-3R T % ( TMCD ) H45E 2%
SR TR R R S KBk B (B R R i)
A 5 mg/kg.
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1.1 UFE5RKF

AR - A BT EE A (24 1E 7890N-5975C,
FEH ), BT RFE (BSA224S-CW, &4 0.1 mg, &
E ). e ki A (IKA, EE ) | 2041 ( Beckman,
EH) .

A 2,2,4,4-PUF HE-1,3- 38T ¢ ( TMCD )
FrRUESh (CAS 5 3010-96-6, 423 ), HEE (g
ali, fE[E CNW ), SEE(/pral, N5 ).
TER (A3prat, TINEERR ). 2R (Sdral,
JUMAR ARG ), M (e, M AR
F s

1.2 FRERKRBEF
HE R OPR B 2,2,4,4- DY BORE -1,3- 3R T

(TMCD) FrifEfh 0.025 g, AHEEERE 10 mL,
Hl % 2.50 w g/ul BIBRAE W

1.3 EmENYREF

8 GB/T 23296.1—2009 £ 5h3fbkr Rl %8
BEhZ R B SRR ) o ] 2 i BB AR AU R
FE TE R RS A B I A 7 A R LSS 2 R
Sk B R FE e ) U 0 E A B 0L R T
Hl. EEARE . K (B A) ,GB/T 66821 H1 1
FEM—HK; SRR (B B, 3% ), H 30
g SIRHDKFRER 1 L; SR (B C,
10% ), K 100 mL Jo/K ZEEHKFRBEZE 1 Ly Ag3s
BB (B D), # .

1.4 RHAEMREHHE

1) KEERENY . B 2.0 ¢ ERAENYT
10 mL T, AP BEEAZZE, #5)5,
B 1 mL Wt 0.22 pm JERE S ALK .

2) BEZEE MY (O ). B 2.0 gt
A T 10 mL B9 SERL B4, IA 2 mL
e, F24), W PRY 3 min, FE5.L (10 000 r/min )
5min, B W 1 mL, i 0.22 pm JERRSS AL
Ko

1.5 FRAER R KRR B2 BB

1) K& S RI bR i 2R A B . 43 B FR
ORI 7K FEAL A 2.0 ¢ F 9> 10 mL A =,
SymAo, 1, 2, 5, 10, 20, 50, 70, 100 pL
PRUEV I, WP e A E 2, SR+ TMCD
I EE 2R 51 0, 0.25, 0.50, 1.25, 2.50, 12.50,
17.5, 25.00 pg/mL.

2) MBS LI br v i 2R A ECHR . 4 B RR
Bole2E Ay (Mt ) 2.0 g 776 1> 10 mL
R s, aalmA o, 1, 2, 5, 10, 20 pL
FRUEVS, A 2 mL BB, $225], JiEim PR % 3 min,
FE.0 (10000 r/min ) 5 min, B EH 1 mL, 3
0.22 pm JEMESS E ALK 7535 TMCD (% £ 53 5]
0, 1.25, 2.50, 6.25, 12.50, 25.00 pg/mL.

1.6 SRME/MEEHE

KA (DB-5SMS: 30 mx 250 wmx0.25
wm), PERERE N 220 C, HEREARN 1 WL,
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#H SN He, 2R 51, WM 1 mL/min, JF
AT MR 50 CHRREE 5 min, SR)ELL 10 C
/min FHEZ 180 °C; /51847 5 min, R JEH 240 C.
IR 240 °C, BETFIRIREN 230 C, H
YRR 30 ~ 200 amu; %57 ZER 10 min,

1.7 BiEgE

X HEARAE 00 O) B B [ R PR B+ (m/z ) BT
M, RAAMRrZE . TMCD 0§ T M 0% 1T A4
IR 23900 K 11.678, 11.844;5 EVEES T (miz) 434
72 (100), 57 (73), 97 (29); 72 (100), 57
(67), 43 (19), HHr, 72 FRAFPFETFHR,
F55 AU 100 KR4 B0 7 AR X R B2

2 HR5HE

2.1 FREMRBFIIERE

I3 IR FR bR ME RS 0.02 ¢ T 10 mL A&l
L, I A Wl B 2B, C THE A% E 4%
A1, Hl AR AERG AR, ARG R4S E 100w L bRifEf#
#IWT AL, B1, C1 % 34 10 mL &M, M
N E R EZIE, #85), B 1 mL AR fd F
i 0.22 wm FEREE EALIR . 3 AR 57 775 bR
YHE T 1R AR 19 100 K IO e TR R DL 3R 10 DS 25
R, FTERSE R, RAREmE R AR, |
FUEAR Z, W S REMOA R, ARIEAR D,
s R s s, 3 H RSD /. A %IEG,
T ICHR 2 Sk s o i ) 791
F1 3FARRBRFARA R MRS R R RIS E R

Tab.1 Dissolving conditions of three different solvents in
standard substance and the corresponding peak area

AH 7 e AR K RSD {8
. S5FrE (WRHERME 20 pg/mL)  (#=10)
4 WA
o % TMCD I I TMCD % 11
5 A%

il F¥iE  RSD F¥IE  RSD
w0 mR (%

A WEE 27 108476 24 155822 22
B 4 &7 100385 55 149856 4.3
C THEl 4V 133158 29 192546 2.9

22 BIEFHHMRL

22,1 AR
£ DB-5ms (30 mx 250 pmx0.25 wm),

DB-17ms( 30 mx 250 wmx 025 pm)A INNOWax
(30 mx 250 pmx0.50 wm){aiEAEIEA TS AL
Y (EFEILE 1), BR 3 MRETHEERE B4
Bk, {0 DB-17ms fyZ4i445 %, HJRHAYFEL
MEF, INNOWax [WIEIEALFE , 1 DB-5ms J& T
e ERE, BB kA m R fe SRR
() GC/MS i, RRAR I HIXZ S5 1 H AR &4
T3 B, IS DB-5ms( 30 m x 250 wm x 0.25
pm) YER5rE BRI G,

L2

N —
2.0 v

1.0 ——
10 11 12 13 14 15 16 17 18
Hif[A] /ms

a DB-5ms

= 30r )

ION
5

0 I T TR N RN R N TR SR R R SR |
10.010.511.0 11.512.0 12.513.0 13.5 14.0 14.515.0 15.516.0 16.5 17.0
5} (i) /ms

b DB-17ms

S 20
X 16
= 12
g
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it ] /ms
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Fig.1 Chromatogram of different chromatographic columns
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JE AR TR AR P A5 S Ak H AR LA 1 2 B 4K
Je, G5 R R LA FHERE i 2 B AU
U WIERIEEE 50 °C, £-4F 5 min, 85 LA 10 °C/min
FZ 180 C, HwEHHEFA, WHE A 1 mL/min.

2.3 FEFMHMIERE

TMCD 4L 30K CsH60,, 70 T 144.21,
FENERBETAH 72, 57, 43, 97 %, IFER
KB 3 MR ETERREERE RS T Bk &
WIESCBR R i B 2 AN (i T L 1), 2%
NINS &R EE & . R 7 i A
BF 28, BEHUA TR B 30 ~ 200, AT LA R
Rl AT 22 . BT RIIETE 9.8 min 245 B, K
TR RN R S, BEBE R AEIR 10 min, HAR
AW E TR S WK 2,

1 72.1
10F
— or 57.1
S 8
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=gl
ol
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T
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18-
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16}
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Fig.2 Scanning ion mass spectra of TMCD

2.4 REUSFIMIERE

PRSI Y o0 LB A2 A, ANRE TR (3 o
X NOUECRTE S YR/ NE R Sui R s AT i O S
BT MR il PRI H e & e, AU e
TR BRSO FARE G WREA T 0 T T T RS

W ERORA AR ., R T i, it
AT EREEL IR AT o 3 S B R R 0550k 30%, 50% ,
70%, 90%, 100%[%) FH AN CWEAW, S BIFREL 2 g
MOHEH, #IA 25 pwLAMERT, #55, A
5mL DL B3GR, #225), demdiRs (3000 r/min )
3 min, F$£5.0> (10 000 r/min ) 5 min, B {5 1 mL,
11 0.22 pm JEEE _EALI.

SERR I, FHS R B g A 4 BT
H 5 1) 0 T BRI R v 88 1) T s T R, A
F B AR R0 B0k 90%0, TMCD i T fyig i e
IR B4, i TMCD W 1T 78 B B4R B 43 5k
100%0 A 35 B e K o 2R HIAS [k BE %) & Btk A 7 42
Bk, H bR ) g i AU LR R BCR 50%0Y
At B0 T AR 212 I 4L, TAE 90% ~ 100%
BF, 0 T 506 TARRRIRGF AT R 5. Robidk
B, RESEUNT 50% H Bl 2 5 T 7 MG
MR EGE R, WZEE L, AYUEFE TN,
KT 50% 1) AEAOE T 52 B 72 i )2 9 7 5 W 4
R, WIZETH, AHUZE L. HER S5
S 100% 1) HH BEAE Sy $ BRCIRORT BECHS el A5 4 ) A T
T hndw R S, IR 87.5% ~ 106.6%Z 18],
WRASMTHRE, SAEFIEE, kg sE RS
BH 100% 1y HBE AR Sl ARG b B S B L
TMCD M4, ANERECRLE, i H R T
eI = <o N T P TS R o 7

TR (X 10%)

— N W ks U1 O
e |
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FEHORARER 340/ %
B3 TR BGR P BOICR (1 A

Fig.3 The comparison of extraction effect of different ex-
tracting solutions

25 FAHEMEKUXRMRAHE

[«

ZOT R ARSI T E B, LB AR 05
SRR R AR B, A Tt B R I e T FH R AL A
N ARIEINZR , KB L ) TMCD 7E 0.25 ~
25.0 mg/L WV B RN R, LUEMKEREEY
T 0.997; AR 2 & AR 1) TMCD 7E 1.25 ~ 25.0
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mg/L WIE B RATE R R, KITEM KRB
0.995. TEMLTTIERIAMT , LAl 2k AR siA o7
ERERR (LOQ), AL 2.

&2 TMCD HyBETFREMLZ. HXRABRERZR

Tab.2 Standard curve, correlation coefficient and LOQ of

TMCD
SR N z prag—y /
fl\ﬁ)q: j%l%{ll-[;ﬁ/ é)%‘lﬁjf%% *Hﬂég KEEFE]
(mgL™) #r (mgLl')
7K 0.25~25 »=12200x-2720 0.997 0.25

LI (3%) 025~25 y=7070x-176 0.998  0.25
ZFE (10%) 0.25~25 »=9780x-1640 0.997  0.25
WOME  1.25~25. =14 000x-6630 0.995 125

2.6 FHEHEBEINBEZE

R T Y UEZ T I R HER B RS B, 7 3 Rk
B ALY AT T OIAR BDGRAES , nAR AKF 4y
WK 2.60, 5.44, 13.00, 18.20 mg/L; 7EMIHEME
AL B AR 7K SE 43 51028 130, 2.60, 6.50,
13.00 mg/L, A IARAK-53 4 6 Y17 1alRE
TP 2 SR FIAE XS FR iR 25 (RSD Do IR 9]
KCHRTE 82.2% ~ 106.9%Z 1], X FREM 2 (n=6)
£ 0.3% ~ 8.1%Z 0], Hi A T2, L3 3.

F3 SRR E K E R AR R E

Tab.3 Recovery and relative deviations with the method

TbRKF PP EE R EICR RSD(n=6 )

I

(mgL!) (mg'L") /% 1%
2.60 2.18 83.8 6.3
5.44 4.47 82.2 3.2
x 13.00 11.82 90.9 0.3
18.20 16.51 90.7 3.4
2.60 261 100.4 7.6
2. 5.44 456 83.9 7.2
(3%) 13.00 11.50 88.4 6.1
18.20 6.53 89.7 8.1
2.60 2.77 101.0 7.4
2 5.44 4.76 87.4 3.0
(10%) 13.00 13.19 101.5 2.4
18.20 17.3 95.1 3.9
1.30 1.39 106.9 8.1
— 2.60 2.72 104.6 5.0
6.50 5.91 90.9 23
13.00 13.86 106.6 6.0

3 #iE

ST @S/ U I E A R L) R

2,2,4,4-D0F1 -1 3-3F T % ( TMCD ) ITR 817
Beo AT e REUE | AR WA T Y
AEE 2 H BRI A 5 2, I HH A PR A7 {5 19
ML, EHATERERY R 2,2,44- 0 5E-1,3- 4T
TESEAEAINE . R 2,2,4,4-00H
Fe-1,3-30 T TR RS B A0 2 o i PR AR Al L A ek
P PCT i i (%) JoT it W s B A b ZE A HE AR ARIE
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