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A new method for the quantification of HMF in honey

Hiroshi Yada® , Kaoru Yanaka and Mayumi Ohnishi-Kameyama

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki, 305-8642 Japan

Abstract

The method of HPLC sample preparation for 5-hydorxymethyl-2-furfural (HMF) quantification in honey was devel-
oped. This method carried out as follows, dilute honey with ethanol/water =70/30 (v/v), centrifuge the solution, and fil-
trate the centrifugal supernatant with 0.2 um membrane filter. HPLC samples prepared from the filtrate by dilution with
water, which were indicated stable analytical values of HMF during one-night(16hrs). This method is useful for routine
HMF quantification in honey, because no waste solution containing zinc acetate. We also described the HPLC condition,
gradient elution with C18 column/ detection at 254 nm and 284 nm. This HPLC condition make easy to detect the peak

which changed from HMF.

Keywords: OO0 OO OHMFOOOODODOODOOO

o 0O

000000000000 0S5-hydorxymethyl-2-
fufurdd HMFO OO OO OOOO0OOOOODOO00
goodbooooooooobuoobooboobooo
goodbooooooooobuoobooboobooo
goooooo"™™oooooooDooooooaon
Oo0ooo0boOoO0o0o000oooooomomoOmo
0000000000000 0000ACACIOmI™
0000000 00000000 0/00 gdd ppmO
000000000 O Ointernational Honey Commission
O IHCOO Harmonised Methods of the International Honey
Commissio’ D 00000 HMFOOOOOODOOO
00 00White O"0 Winkler 0 00O HPLC OO O OO

Zeppala DO OO ODDOODODOOOOHPLCO O
WhiteODOOOOOOOOOOWinklerDOOODOODO
0000000000 oooooOo™MimiHCOOOo
HPLCOOOOGOoOooOooooobobooooo
HMFOOOOODOOOOODODOOOD D dOd White
Ob0o0dg carezOOOOODODOOOODDOOO
O0000oooooooo®™ooc0oouooooo
O00D0D0OO0OO0OO0OHWHMFOOOOO™OOOOOO
Spano D 0000000000 0OOOOOHMFODO
gdbobboOoddibcarezOU0ODO0ODDODODOODO
0™ 40
gooobOdOD0CarezODOODOODOODDOOODO
oooouooobboog carezOOOODOOO
HPLCOODODODOmMbobooooOo4OHMFOO OO
gobobogobobooobbbooobbooon

§ 0 0 0 0O yada33@affrc.go.jp
I1omomo 00 Idmomo o o



[

gobobogogbocrrezDOOODODDOOOOO
HPLCOUOUOOOOOOooooooooM™MnmO O
OodMnmUOO0O0O000OD0OOOOOHMFOOODO
goobobooobobooobbbooobbooo
gooooooboHdMFODOOODLOOOO0DOO
goobobooobobooobbbooobbooo
ool oud IMFO
goobobooobobooobbbooobbooo
ud

Spanoc D" O OHMFOOOOOOOOOOOOOO
HMFOOOOOoOoOoOoOoOoOoooooooobooog
goobbooobobooobobbooobbooo
goobbooobobooobobbooobbooo
oo HMFOODODODOOOOOO
goobobooobobbooooboboo

ggoobooon

(1) DooDoooOoO0O
1000000000000 HPLCOOOOODOOO
goooooHPLCOOODDODOODOOOODODOO
OO00O0OHPLCOODODOODODODMIODOOODODOOO
00000000doOooooo Dismic-13HP PTFE 0.2
um hydrophilicO Advantec 0 0O 00O 00O O O O Milli
-QUOD0OOO0O0OOD Synthesis-A100 Millipore O O
goooooooo
HPLCOOOOOODODODODODODOOHPLCOODOO
goboodobooobooboobooboooooo
gmuooouooHMFOODOODODOOOOOOOO

g bObhooooboooon

= [F5#H#D#3 g
1 EREEICEE
TR EtOH/H20=70/30(v/v)
1 TIO mLIZER
ZEiSBE 6,000 x g 4°CT 309
A1 LEiFEE02 umAYTLY
1 T4ILA—TA18
KTHER A& 05mLEKT
1 5 mLIZER
HPLCH 1T RS H

o0 HPLCOOOOOOODOOO

igo0000oooooooooon
goooobooooooooooobboboooao
goooooboooooooooooon
Amicon Microcon YM-3/ YM-10/ YM-1000 O OO OO
00000IOOMmooOnmooooooboogn
0000000000000 O0dMillipore O [T
Amicon Ultrafree-MC centrifugal filter devices 00 O O
000000 Ml Mmoo ooooboooon
O0000000000dodoadMillipore O [
Biomax-5K/ 30K/ 100K Ultrafree-0.5 centrifugal filter
&bl OO OD0O000OODIOOMINOO OOara
00000000 00oooooodMillipore O M
gooooboooooooooooobbooboooa

gbooboobo

gbooooogao

gooo

Amicon Microcon
oooodoooooooooooooo

Biomax-Ultrafree0 O 0 OO0 0 O0O0O0O0O0O0O oo
Amicon Ultrafree-MC

od

ooooooooooo
gooooooooooooooo

alalalalalaialalaialalaiaiaiaiaiaiais oo gboobooooboooooboboobo
ood

00 00moom M vivo goooooo ooo

0000m0 0 mviv gbooooboooboooonbo ooo

00000000000 M viv gbooooboooboooobo ooo

00000000000 M vivd gooao ooo

gooooog

ooo0O/00omamnvivo gooao ooo
oo000000/0oMMmoman vivO gooao ooo
ooo00000/0oanvo gooao gbooboobooboooo
0i0ooooo/oimmoman vivd gooao gboobooboooobooobo
00000/00MMoman vivo ao gboobooobooobo




gogobbooob@muoobboooobbueMFOOO

gboo ooo gooo HMF O O 0 0O ppm0O

g oo g [Omo
g ooo g [Omo
g gboooboo goog [Omo
g gboooboooooon goo m
g oo goo [Omo
g oo gboooboooboooooon [Omo
g gboooboobo g [Omo
o- oo g i
o- oo g Mo
M oo goo Mo
M oo g Mo
M oo gooao Mo
M oo good Mo
M gooooo gooao Mo

oooooooooocoooonooooon

gogoboboooobooonon iggooo

gbooboouooobooooooooouooog
gooomoobooooobooobooooo
O0M2-000000000000000DO00003
godoooooboooooooboomuobooooao
godbodmoodooooboobooboom
Ogo0oo00o0odHPLCOOOOOOOMOI
nmoHMFOOOOOO

HMFOOOOOOUOoOoOooDOoooooooooa
gododooooooobuoobuoobooboao
gddmMmLO0OOO0OODHMFOUOOOUOOOOGOOO
HMF O 0O 0O 0O O O O OHarmonised Methods of the Inter-
national Honey Commissio 0 000000 HMFOO
O0000«000nmIO00od 00 oo nm O
ogooooooooo
wvdOooooooomoao

gbooboooooooooboooooog
godbdmobooooooobouoobooboo
goooomooooooooooooooo
gooooao

(20 DOODOODOOOOODOOOOOO
0000000000000 HMFOOOOODOO
000000000000 00000000D000
000000000000 00000000D000
000000000000 00000000D000
00000000000 D0000OD0O000

ggboogobboommLbgoobbogog
ODMMOx g minDO 0000000000000
gobooobboobobobbboobbdmduymO
gobobooobbooobbbooobbooon
goboboboboboboobobooooduMFOOODODOOO
gooo

igoooo

ggbooobbbodommrogoobboog
ODMMOx g minD OO0 0 000MumO 00000
gogoboboboooobbooobbuooobobooo
0o0oD00oDoD0oooDooooom-aoo0vvmo
Oo000ooOo0DODoOmmOooOvvd@dOODOOoOOoooo
OmodvvDOOOOOODOOOOOOODOOO
gogodddododoooooywmMFOOOUOOO
gogooo

i 0000ooooooooo

goobboooboboooobooobbboo
ooo/M4nMoooom@Mmdvvoooo/mo =
MOvv@2-000000/040[000000Mdv
NOOODOOODOO/M0o4nmooaommd vivd
gogobboooobboooooooMmLo g
00000000000 D 0D0OIMx g minO O
gogoobobootbobomwmbooobboooobooo
ggbobogobbomobooobboooonboa
O000b00obO0o0boO0obU0obUOnbdOHPLC-PDA
goooodlsMFOOOOQOOOOOoOobObOOODO



(0]

gogooobooag

(3) J0O0DDO0OO0O00O0DO0O00DDO0000000

goobobooobbooobbooobbooo
goobbooobobbooobobbooobbooo
ooo/mosaMmovwdiMmLOO0O0O0OO0O0O0OO
0000000000000 00 00Mx g minO
gooboooobbhumbbbooobboOoo
gooobooboboooosSmLObOOSmLbOOonoQg
OHPLCOOUOODODOUODUOODODODODUOUODODOO
goobobooobobooobbbooobbooo
goobbooobbioodMmLoboboon
0o0o0o0ooo/mo4n@Movv0 D0 0000mLO
goooooboHPLCOODOUOODDODOUODDO
ooomgovvoOoooono

gogobobobooooooooodeMFRD D OO
000Do00ooo0oooooDoDoDooooooog/o4d
MoOovvOO0Oo0D0o0o00D0DMmLODODOOOOOOO
ggobbooobbooobboooobbooo
goooobboboboooolwMFOODOODO
goooo

(4) DoDODOD
goooooooooooodAMFOODOO oG

dodooooooomovwOooooooooog

oo o oommooodM™ppm DO O 0O O O

oododoooooooooodonmOOo0dnoooo

gooooobooooo

0 0O O Agilent 11000 Agilent Technologies O O

0O O O 0O Atlantis™ dC18 3 um, 2.1x 150 mri Waters 0 O

0 0 0000 mL/min

0oooooodoooo/o4an0davivod

gooooobooooo

doo0o0oo0oooooooogomin00OOMoom
mnOOO0ODO0OO0OO0O0OO00O0d

goooodOnmOO0o0o000mOd nimd 0ooo

0000mul

oooooomdg

oooooobooooag

gogobbooobboombooobbooo
goobbooobbmoobobbooobbooo

goooo

(5) DOO0DDO0OO0ODOO0OO0ODOO0O0000

gooooLobmogoooLroQmoooon
gobboooodluMrOODDOOOODLOOmMmDODO
moooodoooobobooobobooon
ggoboooobod

(6) DODOOODO

0000000 HWHMFOOODOODOODmMOOO
0000000000000 00000000000
0000000000000 0000000000m
0000000000000 00000000000
goooo

(7) carrezOOO0O0ODODOOO
O0oO0O0O0OCarez00DDD0OO0OO0O0DODOOO
O00000D000000000D000D0D000Dn
(OmLO0OO0OODmmL O Carrez 0 O OO mg/mL
D00000D0000D0000D0D000D0000O0D
OmMmLO Carrez 00 000D mgmLO DD 0000
0000D0MO000000DD0DmMmLOOOO0OO
O000D00DmwmOO000000000000
0000000 HPLCODOODDDDOOOO

gooooooon

(1) Doooooo
gooboooooobooobooobooooooog
100o0go
gooboooooobooobooobooooooog
OO0 HMFOOODODODOOOOODOODOOOOoO
Amicon MicroconD O DO O0O0OOO0OOO0OOOOODOO
Jooo0ooooodWHMFOOOODOOOOmMOOO
000000 0OHMF MM pem OO D000 0OOO I
00 0OBiomax-ultrafree0 OO0 00000000 DOOO
o0oDooooOHAEMFOppm O 000 0OO0O0OO0O0O
J0Moodoooobooooooooooao
HMFOOOOOOOOOoOOooooooDooooo
000 Amicon Ultrafree-MCO OO OOOOODOOO
gooobooooouooooooooooooogo
0000domoOHMFOIO ppm 0000000 O
gboooboobooouoooooooooooooao
godoooboobodooooouooooo HMFO O
goooboooooooon

ioooo

0o oOddmdovvOOOOOoOOo0ODOoOooOooo
godooooboHMFOODODOUODOOOOoOOO



[TEHD
1 2 3 4 5 6 7 8 9 10 11 12 13 14
110
A ®
@
100 fA”f.ff ‘6'.@ ﬁg:lg é )
%% @‘ JAN @ é; A
¥ O -
ROy e
2 -
B0 |-y O —
70

Ul oooboooboboobOoooOOoobOOoOodWMFOOOOOOOOO

ooooooooooooooooDoOb0 AdO00o00ODODe D000MO0O0O00e OOOOO0OO
gbooooooobooooboooboooooo0oboob@oooobobobUobmoboboononO
ooooooooooooooooooboOoOooooooboOmooooooon

gogobbooobobooobboboooobbooo
000000000000 ooDmoooovmo
0000000 0ooooomoovwmoooooo
HMFOOOOOOoooooboboooooobooood
00oomoovwDOoooooDOHMFOO O OO
gogooobooo
Hioooooooo
cooo/Mmo+4{n@movwODoOooooooo/mo=ny
MoMmMovvO OO HMFOOODOOOOO0OOO
ooooooo/O40mMmdvvD 000000000
gogobbuooobbuooobbooobobbooo
0000000000 002-000000/040/1,
MMmMovvo 000000 D0Dmoooooogoooo
gogobbuooobbuooobbooobobbooo
ooooooOo/M4n@MmovvD 0 0MO 000 HMF
OoO0oOoomoomM@movvD O ooomooo oo
gogobboooobobooobboboooobbooo
gooobooboboooboobooooomooog
gogoooHdHMFOOOODOODOODODOOOOOO

gobobooobobod

(2) DOODDOOO0OO0OO0OOOOOO

000000000000 DD0000000oo
00000000 F0D000DIIUOo000nooo
0000000000 00000000000OooDD
00

000000000000 DD0000000oo
OMMDppmO 000000000000 ppmO 00O
0000000000000 0MIOppmO 000
O0000O0DMDppmd 0000000000 OODO
000000000 LOD D0 ppmO 000000
D0000000MMLOQUUIDppmd 000000
000000MD0O00000000000oooo
O0D0D00000000000O0O0O0 000D ppm
O ppmO O O O 00O ppmO MO0 ppmd O O O
Ooo0D
0000M0ODD0000000000000oooD
O0000000LOQUODDONMDppmO O OO0



60—

€
s | A:254 nm HMF
% 40— E—4X
£ .
1 T T T !
0 2 4 6 8
60—
A: 284 nm HMF

Absorbance at 284 nm

Absorbance at 254 nm

6 8 min

B: 284 nm

Absorbance at 284 nm

6 8 min

00 O0OOOO00oOOoOobOOoOobOOoOobOOoOoOOoOobOoon

gbooboooboooobooooooooooobooboooooooobooobobOobo
gboobooboooooooooOmem OO0 mO0O00HPLCOOODOOODO

00 0000 OO00mO 0Mmo 0 0 0Mmo 000
00 LOQ DMDIMMm ppmD 0 000 00 OMMIO O
MO 0MDOO000MIO0 0000000000
00000000000000000000000
00000000 0MON0000000oon

(3) ooooDooOoOoOo
000000moD0DD0O0D00000000ooo
000000000000 0000000000O0
000000D0DmO0000O0O0ODDoODoODDoooo
0000000DmMo0DDD0000000000ooo
O0O0OOHMFOOODOOOOOOOOOODODOOO
00000000000 0OD0000000O0 HMF
000000000000 00000000OD0000

gooboobobobooboboobuoboooomoo
ooobooboboobooboubmobooom o
gogbobboooobboooobbooobbooon
oobooobobOooHMFODOOMOOooOoOoo
gogbobboooobboooobbooobbbooon
oobobhoiDbmmMomoobooomoooo
ommmoooobmuooboooboooooon
o000 og HMFLD O
gooobboooobobooooo
ggooooodlAwMFOOOOUOOUOOOOUoQoo
0000bbo0o00obO0ob0obboODO CarrezO O
gobooooooboboobooobmoboboog
oobopooobobmoobodHMFOODDOO
onmooooobobodcarez0 0 O0O0OOOOO



goobobogmbobooooommubooo
oo ooowMFODOOO
gooboboooobobod
gogobbooobboobobbooobbooo
gogobobooobbooobboooomboooo
OHPLCOODODODOOODODOODUODODODO
goooooHMFOOODOODOAMFOD OO
ggoooHdHMFOOODOODODOODDODOOOOOO
googogpbADODODUWUWOODLDOODOOLnm
ggobbooobobooobboooobbooo
ggobbooobobooobboooobbooo
goHuMFOOUOOOOOOO0O0OoOoooooooo
gogobbooobobooobboboooobbooo
odoooboboobobooobuoooooglIre
OO0 HPLCO"™ O OOOOooobSOUOuooooong
0/0000oOvvD0O0OO0OD0O0O000O0000DOO0O
gogobobooobobooobboooobbooo
o0o0oooboboobbooobobuoobon HPLC
gogobbooobbooobboo

o 0O

goooooHMFO HPLCOODOOOODOODO
obobOoooooooboboboHMFOODOOO
oobOooooooooboooooooooooon
oobOooooooooboooooooooooon
obobOooooobooOoooboO0oobobooon HMF
oobOoooOoooo0omooooooooooon
oo0000000000o0odHPLCO O OO nmO
oodOnmOO0O000C0COO0OO0OCOO0O0O0O0O0OO0
OO0HMFOOOOOOOOCOOOOOOOOOOO0O0
ooooo

gooo

0O O Bogdanov, S., Ruoff, K. and Oddo, L., P., Physico-
chemical methods for the characterization of unifloral
honeys: a review, Apidologie 35, pS4-S17(2004)

O O Tosi, E., Ciappini, M., Ré, E. and Lucero, H., Honey
thermal treatment effects on hydroxymethylfurfural con-
tent, Food Chemistry, 77, 71-74(2002), Chapter 44, p
32, AOAC INTERNATIONAL

0O OTosi, E. A., Ré, E., Lucero, H. and Bulacio, L., Effect

L0

of honey high-temperature short-time heating on pa-
rameters related to quality, crystallization phenomena
and fungal inhibition, Lebensm.-Wiss. u.-Technol., 37,
p669-678(2004)

0 OAOAC OFFICIAL METHODS OF ANALYSIS, Chap-
terd4, p32(2006)

0 O HARMONISED METHODS OF THE INTERNA-
TIONAL HONEY COMMISSION, http://www.agro-
scope.admin.ch/imkerei/01810/01821/index.html?lang=
en&download=NHzLpZeg7t,Inp610NTU04212Z6Inladl
1Zn4Z2qZpn0O2Yuq2Z6gpJCDeHt6gmym162epYbg2c_
JJKbNoKSn6A--O O PDFO OO0 OOOODOOOO
O0oomomimoood

O O White, J. W., Spectrophotometric method for hy-
droxymethylfurfural in honey, J. Assoc. Off. Anal.
Chem., 62(3), p509-514(1979)

O OJeuring, H. J. and Kuppers, F. J. E. M., High perform-
ance liquid chromatography of furfural and hy-
droxymethylfurfural in spirits and honey, J. Assoc. Off.
Anal. Chem., 63(6), p1215-1218(1980)

O O Zappala, M., Fallico, B., Arema, E. and Verzera, A.,
Methods for the determination of HMF in honey: a
comparison, Food Control, 16, p273-277(2005)

O O Wunderlin, D. A., Pesce, S. F.,, Amé, M. V. and Faye,
P. F., Decomposition of hydroxymethylfurfural in solu-
tion and protective effect of fructose, J. Agric. Food
Chem., 46, p1855-1863(1998)

[(I0OKanzig, A., Kaufmann, D. and Bogdanov, S., Stability
of hydroxymethylfurfural during determination by
HPLC, http://www.bee-hexagon.net/files/file/fileE/IHC-
reports/Kaenzig2001.pdf O O PDFO OO O OO OO
gooooomumomoooao

(100 Spano, N., Casula, L., Panzanelli, A., Pilo, M. 1., Piu,
P. C., Scanu, R., Tapparo, A. and Sanna, G., An RP-
HPLC determination of 5-hydroxymethylfurfural in
honey The case of strawberry tree honey, Talanta, 68, p
1390-1395(2006)

MMooobooooooboooooooooogooo
godbobouoo@mboobooooooooood
gdoodooooooobodoo Mmoo
godooodoooooooodoooooooog
goooddooooooonddpmraoITron



