#5124 5 15 ) B 2 4 o iR A A Vol. 12 No. 15
2021 4 8 f Journal of Food Safety and Quality Aug. , 2021

B, AT, Fh R, B, R, EAR4E
(L 17 2 2 A AR A D IS T AR R ), BT 100094)

# E: B @ rSMEERARINRF TS E R L R FER FRELER CEF2R
BT ER 3T i sk TSt (BT SR ST R i, o7 Pk 8 - A AR RO fe B, i TR
CBRVEN BRI RIBERE, AR C RS EATI, SMREE i R LIEE FMTE 5~100 pg/mL 8 [ A FAF 2tk
KFR(r>0.990), HHIFRK 2 mg/ke, EBEN 6 mgkg, MK 88.4%~93.2%, X FRUEIMZE J 2.8%~3.6%;
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PR 3 mg/kg, MR 80.9%~114.4%, FHXTFRIEMZE ] 1.8%~5.9%; HFFRELE 1~100 ug/mL Y5 A 4T
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Determination of 5 kinds of spices in coconut milk or reconstituted coconut
milk by gas chromatography

LU Lu, HE Xiang-Yi, SUN Rui, GENG Jian-Qiang, MU Tong-Na, ZHOU Xiang-Juan"

[Beijing Food Safety Monitoring and Risk Assessment Center (Beijing Food Inspection Institute), Beijing 100094, China]

ABSTRACT: Objective To establish a method for the detection of ethyl maltol, vanillin, methyl vanillin, ethyl
vanillin and cocoanut aldehyde in coconut milk or reconstituted coconut milk by gas chromatography. Methods
Appropriate amount of coconut or reconstituted coconut sample were taken, purified by diatomaceous earth solid phase
extraction column, eluted with ethyl acetate as eluent for elution, and detected by gas chromatography, quantified by
external standard method. Results Ethyl maltol had a good linear relationship in the range of 5-100 pg/mL (r > 0.990),
the detection limit was 2 mg/kg, the quantification limit was 6 mg/kg, the recoveries were 88.4%-93.2%, and the
relative standard deviations were 2.8%—3.6%; vanillin, methyl vanillin and ethyl vanillin had a good linear relationship
in the range of 2-100 pug/mL (r > 0.990), the detection limit was 1 mg/kg, the quantification limit was 3 mg/kg, the
recoveries were 80.9%—114.4%, and the RSDs were 1.8%—5.9%; cocoanut aldehyde had a good linear relationship in the
range of 1-100 pg/mL (r>0.990), the detection limit was 0.5 mg/kg, the quantification limit was 1.5 mg/kg, the
recoveries were 86.5%—99.7%, and the RSDs were 8.1%—15.7%. Conclusion This method is simple to operate, rapid,

sensitive, and stable, and can be used as a quantitative and qualitative detection method for ethyl maltol, vanillin, methyl
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vanillin, ethyl vanillin and cocoanut aldehyde in coconut milk or reconstituted coconut milk.

KEY WORDS: ethyl maltol; vanillin; methyl vanillin; ethyl vanillin; cocoanut aldehyde; gas chromatography
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LR, —FA W bi(ika, 55E Thermo Fisher
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B 98.3%) . L AL E(AE 99.8%) . b4
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Fig.l Chromatograms of 5 kinds of spices under different pretreatment methods
Fz 1 FERARRERTGERAEREEYEF RSDs (n=3)
Table 1 Recoveries and RSDs of spices eluted with different eluents (n=3)
LR TR A ik NSy
HFR
L&A RSD/% [mT 1%/ % RSD/% BT %% RSD/% [ml %% RSD/%
LR T 90.7 3.5 87.0 7.4 121.0 5.1 35.7 45
FER 91.6 2.5 60.0 5.5 128.0 3.9 100.0 3.9
HILE 96.2 1.7 90.3 3.2 121.4 3.0 98.9 2.1
IR 95.7 2.6 89.8 3.2 104.3 2.5 102.8 6.0
MR 98.1 2.0 93.5 6.4 110.0 3.4 97.4 3.4
%z 2 AREEBRAERT 5 HERREIYZERI RSDs (n=3)
Table 2 Recoveries and RSDs of 5 kinds of spices under different elution volume (n=3)
CHEH M MR- FLER AR LT ER
Ve AR/ mL
FlR/%  RSD/%  [BIHF/% RSD/%  BIWR/% RSD/% IR /%  RSD/%  [FIEHR/%  RSD/%
10 26.2 8.0 48.7 45 32.0 5.0 65.9 1.6 54.8 4.6
15 43.8 6.8 60.2 2.7 52.0 6.0 77.9 2.6 72.7 1.9
20 66.2 2.6 76.1 2.6 71.7 2.4 90.9 1.1 88.1 1.9
25 92.4 3.9 92.3 1.1 99.7 1.5 99.9 2.9 99.4 0.6

30 89.0 3.7 93.9 2.0 99.2 3.8 97.9 0.8 96.8 2.1
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25 FrERIZZMXR KHRSESR

THE R W L5 A A VRIS £, T AR BT B VR R 1.0
2.0, 5.0, 10.0, 20.0. 50.0, 100.0 ng/mL T /E¥Em, FHW%
TAVRRONT o et Uk B A TR PR B S it . A IR e BAPERE i v
TSI — 29 TR B AR T R, e BRARORE s A T R
FERT 3 A5 e A5 B AR B ARAS I e B, FAR A St Ak
FA TR o B BRI R E AR, AT 2 ER
KB 2 mg/ke, EEIRN 6 mg/kg, HLER ., HEFZE
FMIF L FEK RN 1 me/kg, EHRN 3 mg/ke, 1
FREREHBRA 0.5 mg/kg, EHFRA 1.5 mg/kg 45 R 03K 3.

®3 SHERPEMEHFEMGLR

Table 3 Linear equations and detection limits of 5 kinds of spices

wp SR g mezmo
/(ug/mL)
LIHEFE2E 5~100 Y=1.036X-4.172 0.998
HER 2~100 Y=3.140X-9.199 0.999
HEF2R 2~100 Y=3.766X-12.437 0.998
LHF LR 2~100 Y=5.547X-9.195 0.999
M7 1~100 Y=5.444X-2.742 0.999

2.6 EISRFEEE

SR MERFRIES USRS 6 0%, 65 g, $E34,
SRERIMAZ IR, H2E, PREELR, LK
2 A TR BR T, VRIKE48 30 1A%, 2 f5F0 S
TRt BR, F M A TV 4 7 W 46 U5 HEATISE , IR

DR BB A XA R 25 25 R 3% 4. S5 mTH, it
I % I BRI 2 B R, ELA AT S R I BE
2.7 SN

NFEAC I B B T 5 Fhili BTk, SEbs
M ZE R IEILER 5, B 42452 XH21020009 FHAE 5L
TG IE . LA 2R T FIRR T 24 5 B R A e,
Hi RVEAAAE, UEIAS ik ERE R AT

3 Fw5itie

AT 5T 3 o 187 4k w4k B O SR AL B A s T
SAETEE I s R b OB R A
R, PREFER, CEFZEAMTFE 5 FF R
D5 o 5 SCHRE IR ) g AT X, ASBF ST N T AR
g, #EL T FIEANE SRR S G e Ak G
6T TR L, LB, A E LR TR B, FE A

TATT R AL P, 20 md 3 4 AR AL B alifh, RO
THTANFERSICR , A6, AT AT H TR TR A
4R BUCR, B il BRSO 2R, B T ARSI,
BARE S AR R T B 15~18 min; HR DAL T 3% 514,
XFHG 3 i AL X RE i 1 SE AR RCR, S R RHE BT A ik
o HP-1701 € 3% A b iy m B H SC Bk o
HP-INNOWAX (&5 H: 01 57, (03 Wil 700 0 43 18 B W 4
ZUGUE, AR, BAER R, RoE Ly, S
H, AN T B ETEE 7 2 AR T ORI 9 A 56 bR
WA H, 5 TR TIENE, Mgl
Y S ) R AR AR TR AT A A R XU PR B T8RS
HIFEAR S

F 4 WFTP 5 HERBMAREYZERF RSD (n=3)

Table 4 Recoveries and RSDs of 5 kinds ofspices in coconut milk (n=3)

- TSI B 1 AR R B IR EE 2 A5G R TIN5 A5 R
[l /% RSD/% ISR % RSD/% [l /% RSD/%
LI 90.6 3.1 93.2 3.6 88.4 2.8
H2EER 108.9 5.9 114.4 3.0 102.5 5.8
REEF2E 89.3 2.9 85.2 3.3 93.8 4.1
LPFHF2ER 80.9 5.2 85.2 3.4 90.7 1.8
BB 93.7 15.7 86.5 8.1 99.7 10.5
#z 5 HAIMER(mg/ke)
Table 5 Sample measured situation (mg/kg)

FE b G FE b AL ERR IR CHFE B FER REF2E LHEFLER
XH21020009 AR AN 18.40 10.50 KA H A H A
XH21020016 BCAERAAR IR 37.50 5.31 A A H A
XH21020018 B kR AR 17.00 435 RAG ARAG H KA
XH21020019 BCAtRAARIA 2.12 KA RAG A H FA
XH21020027 TR AN A HAx KA A KA
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Fig.4 Chromatogram of coconut juice drink
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