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Determination of Formaldehyde in Beer

Hiroyuki MIYAKAWA™, Kenji FUIINUMA**and Kunihiro KAMATA** *

A method for the determination of formaldehyde in commercial beers by GC/MS was developed. Formaldehyde

in beers was derivatized by 0-(2,3,4,5,6-pentafluorobenzyl)hydroxylamine, and the derivative was extracted with

n-hexane by solvent extraction. Then, formaldehyde was determined by GC/MS, as formaldoxime. Satisfying results

were obtained using intermediate polar CP-SIL 24CB capillary column, and decafluorobiphenyl as an internal

standard. The detection and quantitation limits were 0.009 pg/mL and 0.030 pg/mL, respectively. We examined 23

samples of beers using the proposed method. As a result, 0.032 pg/mL of formaldehyde was detected in one sample

and the trace amount was detected in 7 samples. The amount of formaldehyde in beers detected in this study was

much lower than the regulation values of the tap water of Japan and WHO, suggesting that the formaldehyde in beer

examined in this study doesn't any influence on the human health.
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BV LT VT b FEYF BB LS () Rk R
RN LT AT b REERERR, #E 1 mg/mL.
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Sample
| remove carbon dioxide by shaking
SmL
0.5 mL PFBOA-HCI (10 mg/mL)
stand alone for 2 hours at room temperature
1 drop H2SO4 (9 mol/L)
5 mL n-hexane
solvent extraction
Hexane layer
| wash with 5 mL of HxSO4 (0.05 mol/L)
2 mL
dehydrate with anhydrous Na;SO4
100 (L decafluorobiphenyl (10 fg/mL)
GC/MS

Fig.1. Analytical Procedure for Formaldehyde in Beers
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3. K&
GC/MS : (#F) EEEERTE GC17/QP-5000
4. GC/MS mRIEEH
BT 7a bty 718 CP-SIL 24CB Low Bleed/MS
(025 mm i.d.x30 m, F&E 0.25 pm)
717 KR 50°C (1 min) —15C/min—200C (1 min)
—20°C/min—280°C (3 min)
HEAFRE : 250°C
A HE—T7 2—RBE  275C
¥ UT HA: He
BOHE © 35.6 cm/s
HEAFE: A7V v hL &
HEAR :2uL
A A ALEE : 70eV (Bl E— K)
HIEET— K : SIM B X SCAN
SIM Z&f:
E'EHAAA Y tm/z=181 (FNVATNVTER) , 334
(FhorAur7z=))
EMWHA A m/z=195 (KA LT AT ER) , 265
(Fhortuor7z=))
SCAN &4
A% v I m/iz=50~400
AFy A — K : 2 scans/s
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FVLT VT & REEREERZKIZE Y 0.005~1.0 pg/mL
DO D XTI, 5. GC/MS FRBRIRIE O &
FERIZERE L7288 GOMS ~IE L, PEREREEIC L v ik
MAEER L. ZomERE AN CEREZER L.
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PFBOA \Z X 0 FHE ML LT, ~FTF ATk 0 i,
HDHNI~Y FAR=ZEFHIL T GCMS THIET 2 H
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BRIED OFIRIZESNTONT5Z Lilc LTz,
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EL,PFBOA Z KEICHE L CLE I 2N ExbNIT
®, PFBOA OREIZHOWTHET L7,

E—VZHRL AT AT E K& 0.5 ug/mL 12725 £ 9 IR
L, FEBrRAF1ES. GC/MS HRBRAEIR OFEIZNE > T
ERIAE 2R L, ZERk L 72 PFBOA Ik it 2 EAEIR
HROBERERIT T 2FE L LT Table 1 IZER LTz,

Z DOFER, PFBOA HEMEIEIAIRIRE DS 10 mg/mL D & & R
IFRFERNE SN2, ZOBRELZHNDSZ LI,

Table 1. Effect of PFBOA Concentration on the
Production of PFBOA Formaldoxime

)

Concentrations of PFBOA Recovery 2

(mg/mL) (mean+S.D. %)
1 69.2+3.8
10 98.7+3.2

1) Hydrochlorate
2) The amount of the formaldehyde addition is
0.5 pg/mL, n=5

2. GC/MS Al

ARERBRIEIZ S W TR T A TH D CP-SIL 8CB
ZHWTE—LFDORNLLT LT E R PFBOA AL 4y
WLEEZA, mz=181 BI 195 iIZBWTHiEEY—s &
NS D Z EINTERMN ST, 2T, FREL T A TH
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MR < BT D 2 LN TE . Bl % Fig. 21TR LTz,
708, Fig2 IZBWTHEHEL IIEEY — 7 NER->TWD
XOICRZDN, miz BNERD 0, MERSERTDHZ
ENTET.

BT, 0.005~1.0 pg/mL DR T BAF R EME %R
L.

Fie, 770 SREMEL, ETOXHMD 3 fFEHH
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0.009 pg/mL & 0.030 pg/mL TH > 7z.

BLOWbwaE=nr—14 48, 523 BT oRL
LT NVT e ROGHTHRE R % Table 3 123 L7z,

SMEEO E—LTIE, 7 MEY S BB DEEO RV
LATTE RO &7z, B & 72 o 72 2005 47 7 A LLRT
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7 181.00
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Fig.2. Typical SIM Chromatograms of Commercial Beers
(a) Formaldehyde was detected at a level of 0.032 tg/mL.
(b) Detectable level of formaldehyde was not detected.

3. AMEUREER
Table 2 [ZE— /L ~DHE/NL LT LT KOFIEIEE
OfEREZR L. BEERAE LN

Table 2. Recoveries of Formaldehyde from Beer

Amount of Formaldehyde Recovery v
addition(pg/mL) (mean+S.D. %)
0.05 98.1+4.8
0.5 98.7+3.2
1) n=5

4. EREFEHER
EER LOSEEO E—/L 15 B E, EEOREE 4 53

Table 3. Contents of Formaldehyde in Commercial Beer

Countries of Origin ~ Best-Before Content of
Classification and Date Formaldehyde* )
Manufacturers (Year, Month) (ng/mL)

China A 2005.04° tr
China B 2005.06 nd
Ireland 2006.09 tr
The Netherlands 2006.06 nd
Mexico 2006.07 tr
Vietnam 2006.07 tr
Singapore 2005.11° tr
Beer Japan A 2) 2006.07 nd
Japan A %) 2006.05 nd
Japan B 2006.07 nd
Japan C 2006.06 nd
Japan D 2006.06 nd
Japan E 2006.03 tr
Japan F 2006.05 nd

Japan G 2006.02 0.032
Japan A 2006.07 nd
Low-Malt Beer Japan B 2006.07 nd
Japan C 2006.06 nd
Japan D 2006.06 nd
Japan A 2006.07 nd
The third Beer Japan B 2006.07 tr
Japan C 2006.06 nd
Japan D 2006.07 nd

1) nd<0.009 ug/mL, 0.009 pg/mL=tr<0.030 pg/mL
2) Different brand
3) Manufacturing year and month
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