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LC-QTOFMS conditions for simultaneous qualitative analysis of antioxidants

LC conditions

Column

ShimPack FC-ODS (752 mm, 3 pm)

Column temperature 40°C
Mobile Phase A 5% Acetic acid
Mobile Phase B Methanol : Acetonitrile (1:1)
Gradient profile B:10% (0min) -95% (15min) -95% (30 min) - Posttime 15 min
Flow rate 0.2 mL/min
Injection volume 2 uL
QTOFMS conditions
Ionization ESI-
Data acquisition mode IDA
TOF-MS IDA criteria
Scan range m/z 100~1000, 0.1 sec Maximum candidates ion 20
Ionspray voltage -4500 V Intensity threshold exceeds 50 counts/s
Declustering potential -80V Dynamic background subtraction Selected
Collision energy S5V Exclude former candidate ions For 5 sec, After 20 occurrences
Curtain gus 30 psi TOF-MS/MS
Ion source gus 1 60 psi Scan range m/z 50~350, 0.05sec
Ion source gus 2 60 psi Ionspray voltage -4500 V
Ton source temperature ~ 350°C Declustreing potential -80+20 V
Collision energy -30+15V
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Table2 LC-QTOFMS conditions for qualitative analysis of BHT

LC conditions
Column

Column temperature 40°C

ShimPack FC-ODS (752 mm, 3 pm)

Mobile Phase A 0.01% Acetic acid, 10 mmol/L Ammonium acetate

Mobile Phase B Methanol : Acetonitrile (1:1)

Gradient profile B:10% (0min) -95% (15min) -95% (30 min) - Posttime 15 min

Flow rate 0.2 mL/min

Injection volume 5ulL

QTOFMS conditions
Ionization ESI-
Data acquisition mode IDA
TOF-MS IDA criteria

Scan range m/z 150~350, 0.1 sec Maximum candidates ion 20

lonspray voltage -4500 V Intensity threshold exceeds 50 counts/s

Declustering potential -80+20V Dynamic background subtraction Selected

Collision energy S5V Exclude former candidate ions For 5 sec, After 20 occurrences

Curtain gus 40 psi Advanced Criteria

Ion source gus 1 50 psi Inclusion list

Ton source gus 2 70 psi m/z 219.175

Ton source temperature ~ 550°C Retention time 16.57 min = 60 sec

TOF-MS/MS

Scan range m/z 50~350, 0.05 sec
Ionspray voltage -4500 V
Declustreing potential -80+£20 V
Collision energy -30+15V

Table 3 Ion species and exact mass of antioxidants
Chemical Adduct
Antioxi E

ntioxidant Formula Charge xact mass
PG CioH120s  [M-H]- 211.061
BHA CiiHi602  [M-H]- 179.108
BHT CisH4O  [M-H]- 219.175
THBP CioH1204  [M-H]- 195.066
TBHQ CioH1402  [M-H]- 165.092
NDGA CisH2»0s4 [M-H]- 301.145
HMBP CisH2402 [M-H]- 235.170
oG CisH»O0s  [M-H]- 281.139
DG Ci9H3005 [M-H]- 337.202
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Fig. 1 Chromatograms of antioxidant standard solution (Except for BHT : 1 pug/mL, BHT : 10 pug/mL)
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Fig.2 Chromatogram of BHT standard solution (1 pg/mL)
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Fig. 3 Production spectrums of antioxidant (Except for BHT : 1 pg/mL, BHT : 10 pg/mL)
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Table 4 Linear range and recovery from edible vegetable oil

Linear range Recovery (%)

Antioxidant

(ng/mL)  0.01gkg  0.02 gkg
PG 0.1~2 96~99  89~093
BHA 0.1~2 79~88  74~88
BHT 1~10 — 83 ~ 133
THBP 01~2  147~152 131~132
TBHQ 0.1~2 86~103  91~91
NDGA 0.1~2 92~99  87~90
HMBP 0.1~2 84~87  82~84
0G 0.1~2 86~88  85~86
DG 0.1~2 88~94  87~88

4 FEOH

9 D7 =/ — N REREH LK (PG, BHA, BHT,
THBP, TBHQ, NDGA, HMBP, OG X% ' DG) #%

-152-

] THORBR A, 45, 2020

LC-QTOFMS (T &V EMSHT+ 2 HiExREF L. D
FER, 8 FEOER{LBA LA Z LC-QTOFMS C—FF &My
Mid 22 LWRATRECTH 7=, 72, BHIREMEV BHT
WZOWTIE, MERHEZETRTHZ L THONAETH-
T Fie, ROVEE, BRI OB LA OR
EIZBWT, HPLC TR Sz B — 7 OE MRS
FRHThdEZZLNT.

AT, 5 56 Ml eEf A L A A g R R T
REFHTHD.

AR
1) #EFEAN BAR A RS - B RERE 2003
BTN, 65~70, 2003
2) PR F, fth: BT O T = ) — L REBLEG A D
FRETRA, MR IREREERT SR, 29, 139~142,
2004
WO & 2, 0 LC-MS/MS IZ X DB DT =/
—VREBEBI IR A D3 HT, R TR GE SR B JE R,
39, 95~97, 2014
AT, i LO/MS LN GOMS 12 L DA 5 S i
DT x ) —)VREEALBG IR O E & - fed, BihEeET
MERE, 46 (3) , 63~71, 2005
Li,X.Q., et al. : Analysis of synthetic antioxidants and
preservatives in edible vegetable oil by HPLC/TOF-MS,
Food Chemistry, 113, 692~700, 2009
PEAR T, it LOMSMS IZ X5 RHEFPRLEINY
DIFH—F I HHED RS, REAR IR AR B R A S8 T
W, 47, 33~41, 2017
7) JEAE T EE ATE AR R A S IR R Rl A - A AR
TR F BT DHREEFEDOEBOEHOEEIZ DU
T, WA 1175, 1997

3)

4)

5)

6)





