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Simultaneous Determination of Preservatives and Sweeteners in Foods by HPLC

—Investigation of HPLC Conditions and Clean-up Method Using Solid-phase Extraction—
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Summary

Simultaneous determination of preservatives and sweeteners in foods by high-performance liquid chromatography (HPLC) were rarely

reported until now. For the determination of 18 substances of preservatives and sweeteners, measurement conditions of HPLC and clean-

up using solid-phase extraction method were investigated. Eighteen substances were detected at 6-24 minutes with 5 kinds of mobile

phases when Inertsil ODS-2 (4.6 mm i.d. X250 mm) column was used for the separation of the substances. Fourteen and 16 substances

were successfully retained in the cartridge columns of Oasis HLB and Oasis MAX, respectively. The 16 substances retained in Oasis

HLB were eluted with methanol-water (1:1) mixture and methanol. And, the 14 substances retained in Oasis MAX were eluted with

methanol, methanol containing 0.01 mol/L hydrochloric acid and methanol containing 0.2 mol/L hydrochloric acid.
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Table 1 . Retention time of 18 substances in 5 mobile phases

Retention time (min)

M ethanol-0.01 mol/L
phosphoric buffer (pH4.0)

M ethanol-acetonitrile-0.01 mol/L
phosphoric buffer (pH4.0)

M ethanol-acetonitrile-0.01 mol/L
phosphoric buffer (pH4.0)

M ethanol-0.01 mol/L

Acetonitrile-water phosphoric buffer (pH4.0)

Substance (15:85) (6:12:82) (1:2:7) (3:7) (6:4)
A K 6.2 48 3.7
SAC 9.9 5.5 3.8
PHBA 12.5 6.7 43
S A 20.5 10.2 5.3
APM 38.6 12.0 49
B A 41.4 20.1 9.1 2.5(AN) 4.4
DU 44.9 19.5 7.9 5.8 3.9
SOA 54.9 24.7 10.4 2.9(N) 4.7
DHA 57.7 29.7 13.0 4.1(x) 438
PHBA-Me 73 314 11.8 8.7 4.6
PHBA-Et 30.8 233 15.3 6.1
PHBA-isoPr 46.3 27.8 83
PHBA-Pr 52.1 30.6 9.1
PHBA-isoBu 60.7 14.0
PHBA-Bu 64.8 14.7
REB 12.7 16.6
STV 13.2 16.4
GA 3.3(%) 24

(/) :weak tailling peak, (x) :strong tailling peak
Table 2. Retaining rate of 18 substances on 7 cartridge columns
Retainingrate  (9%)

Substance Oasis HLB Oasis MAX Bond Elut SAX Bond Elut NH2 Bond Elut PSA Bond Elut DEA Bond Elut SCX
A K 81.8 100.0 100.0 100.0 57.4 55.0 2.4
SAC 100.0 100.0 100.0 100.0 57.0 53.6 1.3
PHBA 100.0 100.0 100.0 100.0 100.0 66.8 2.0
S A 100.0 99.2 3.6 98.7 62.1 64.7 0.0
APM 46.4 16.4 2.1 100.0 70.8 58.2 100.0
B A 100.0 100.0 99.5 98.1 71.1 57.6 2.9
DU 100.0 57.6 2.4 8.1 6.9 11.8 13.5
SOA 100.0 100.0 86.6 100.0 60.7 48.6 2.6
DHA 100.0 99.1 479 100.0 72.8 45.7 4.7
PHBA-Me 100.0 100.0 0.0 58.4 18.0 24.1 0.0
PHBA-Et 100.0 100.0 0.0 57.3 19.5 24.5 0.0
PHBA-isoPr 100.0 100.0 0.0 53.7 18.1 25.0 0.0
PHBA-Pr 100.0 100.0 0.0 57.3 19.1 26.6 0.0
PHBA-isoBu 100.0 100.0 0.0 57.4 18.3 29.1 0.0
PHBA-Bu 100.0 100.0 0.0 56.1 18.2 29.2 0.0
REB 100.0 29.2 2.8 5.8 7.2 18.1 2.8
STV 100.0 31.4 4.7 4.0 6.6 7.3 1.9
GA 100.0 100.0 100.0 100.0 100.0 100.0 0.0
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Table 3. Recoveris of 18 substances during clean-up procedure using an Oasis HLB cartridge column

Recovery (%)

Substance Methanol-water (1:1) M ethanol eluate M ethanol eluate Total
mixture eluate 10 mL 0-5 mL 5-10 mL o

A K 65.7 0.2 0.1 66.0
SAC 96.1 1.1 0.2 97.4
PHBA 1.4 95.4 0.0 96.8
S A 0.0 99.3 4.0 103.3
APM 42.6 0.6 0.0 432
B A 0.0 95.5 0.7 96.2
DU 1.9 96.5 0.2 98.6
SO A 0.0 97.5 0.2 97.7
DHA 0.0 90.5 2.5 93.0
PHBA-Me 0.0 101.0 0.9 101.9
PHBA-Et 0.0 98.7 1.7 100.4
PHBA-isoPr 0.0 98.9 1.2 100.1
PHBA-Pr 0.0 97.2 1.3 98.5
PHBA-isoBu 0.0 97.2 1.8 99.0
PHBA-Bu 0.0 96.6 3.7 100.3
REB 0.0 108.4 0.0 108.4
STV 0.0 98.9 0.0 98.9
G A 0.0 97.5 0.0 97.5

Table 4. Recoveris of 18 substances during clean-up procedure using an Oasis MAX cartridge column

Recovery

(%)

M ethanol containing

M ethanol containing

ubstan
Substance Met};ano[{eluate 0.01 mol/L hydrochloric 0.2 mol/L hydrochloric Total
m acid eluate 5 mL acid eluate 5 mL

A K 0.0 104.3 0.0 104.3
SAC 0.0 103.3 0.0 103.3
PHBA 87.0 18.2 0.0 105.2
S A 0.0 107.2 0.0 107.2
APM 0.0 0.0 0.0 0.0
B A 0.0 102.0 0.0 102.0
D U 334 0.0 0.0 334
SOA 63.3 41.9 0.0 105.2
DHA 51.9 50.5 0.0 102.4
PHBA-Me 103.1 0.0 0.0 103.1
PHBA-Et 103.5 0.0 0.0 103.5
PHBA-isoPr 102.7 0.0 0.0 102.7
PHBA-Pr 103.3 0.0 0.0 103.3
PHBA-isoBu 102.4 0.0 0.0 102.4
PHBA-Bu 103.4 0.0 0.0 103.4
REB 18.8 0.0 0.0 18.8
STV 18.3 0.0 0.0 18.3
G A 0.0 0.0 88.5 88.5
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