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Preparation of 5S-hydroxymethylfurfural in honey

SU Fu-Hai"

(National Institute of Metrology of China, Beijing 100029, China)

ABSTRACT: Objective To develop the national reference materials 5-Hydroxymethylfurfural in honey (5-HMF).
Methods Through the preparation of the target concentration of the selected raw materials, the content of
5-hydroxymethylfurfural in the honey was accurately determined by optimized liquid chromatography and isotope
dilution mass spectrometry. After the homogeneity and stability testing, the uncertainty were evaluated. Results
This reference material series included 3 concentration levels of reference materials (11.0, 27.2 and 67.3 mg/kg), and
the expanded uncertainty was 1.0-4.2 mg/kg. The CRMs had been approved as CRM (GBW10080-10082) and had
been applied in the detection of honey. Conclusion This method can be used for the evaluation of analytical
method, the quality control of analysis process and the assessment of laboratory ability in the detection of 5-hyd
roxymethylfurfural in honey.
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AR W) 50 ) A AT A A G TR 0 A 2 Ak R R 4
VrRi 2R o AR bR ) BT AH CAR HE JIF 1342-2012 (bRt
JEAF A (A WLAR R ) PR JOF 1343-2012 (AR
W0 5 L P ) % 4 4 DR ) DOV R JHL At o o 4
B ARBTEN Y, ORI AR 0 89 X A bR e
W rh S5 F LA S ARAR ME R T, A4S 3 VR KOF,
B GHT 18796-2012 HHLE 9 & &K, NI I
s TR BT S E IR S, R T
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B Ry T A 7 o

Agilent 1200 ¥ AH €35 CE AP KM 2%) . Agilent
LC-MS/MS 6410 W AH 435 - BTk I X (3 [ Agilent 22 7).

PRoEY) A ) R HE T RARE ;R S 0] (i
4li, >99.8%, FEEBRTLA A

5-5% HY BRI T3 R bR W) BT [GBW(E) 100251, Hh[EI T
AR T

BRUE T AR o0 0 e UGS B0 5-55 FP S0 I s v i
W TR, FEAUKHRER BRI EL, RS
5%]0.20, 1.0, 2.0, 4.0, 6.0, 10 pg/mL FJLAA[R]He JEE
5-HMF BIbRUE TAEM . 22 KB E e

BC-5-3 H FLBEE (99.0%, K TRC A H)o

PRUEVE R A TC ] : KB ARI — R i PC-5- H 2k
BEREBRIC 7 T — 8 o B K IRV R, T R i %
Al BERRAEY) SR AR, Bl B EE R 500 me/kg #Y PC-5-
F2 H SRR (AR IV T -

TG v R A B R R 0 ) e AR RS-
FERRE BRSO B, ERIARI — 2 R P C-5-5% T L
EARICIR W, RIFE RN 5-55 F SRR v o, fif
FRREHER W rf 5-F2 B SRS B0 bR vE R PR R S hRic R HE
3R 0.8 1 1.2, IRAIE =R T FA .

B 5 v -3 B BORRVE AR M I A9 3 AN TR] &5 /KO
BORED, R JE 10 ~ 71 mg/kg, FEM RS A U7
il # o DXAFBETT I B IR T I Z R8RS, Ak
R )R SEdE, B GHT 18796-2012 H#LE
12 B K-
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Agilent 1200 & % #: : Zorbax Eclipse XDB-Cjg
(250 mm=4.6 mm, 5 pm); FEE: 35 °C; #FAERE: 10 uL; 3
;1 mL/min; K%K 284 nm; FBhAH: HIEK=5:95;
0—13 min, 95%(7K); 13.01—18 min, 20%(/K); 18.01—
28 min, 20%(7K); 28.01—31 min, 95%(7K); 31.01—40 min,
95%(7K)o
222 RAEEE- BB E A

@ 3% % 1 {4 3% #F R B Eclipse Plus Cyg #F
(150 mmx2.1 mm, 5 pm); & 35 °C; WA R B EE-IK,
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Fragmentor 240 80 V; Jli 2 V i 24ffaE; RAZ
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133.1, VEREAINAY T F m/z 109.1 F1 115.1 VERE R E T
S o 5-HMF PE4T &8 5E .
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KX ERHEATIR ST . 0%, DA T S AR IR IR
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2730 g
224 HHHHR

PNEL F3 2 g 1 T A HE D) S R REAILH R 11 AR S,
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T3 2253 T IR G 36 5 VR U A 5 (4 28 S
225 AEMHER

FaE ME AR HE Y AR B A R AR B R i,
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Ko FoE M — M ERAE— I R I R S AT 5 A4S, A
WA TESS 00 1. 3. 6. 12 D BEALAE 3 kLS, R
RS S R s A R 0 % Sk, XA P T E 3
WK, 2R RS B X W I B s AT VA
22,6 EALSHT

FEASKRAED) 0T A E A v, SR 8 R0 AH 233532 (high
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[ 2 F Be- B i ¥ (liquid  chromatography-isotope dilution
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n-mass spectrometry, LC-ID/MS/MS) 2 FliA [A] 5L BE A0 5 s
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AN R 2R, TS LC-ID/MS/MS F N )5 ik, SR S
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3.1 BRI SR

FieHE 2.2.4 Jryk Xt iR RS-0 B SR A T E AT ERG:
I, B 115 Foos(10,22)=2.30, H13E 1 A[%0, 3 AFES g
B SR R FAE/N T Foos(10, 22), BITE 95%E 15
TR PN, AR AR ) S5 2 LR AR AN A
PSR, RS R
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Table 1 Homogeneity test result

For I AE F1{a sp/(mg/kg)
FEdb 1 10.83 2.01 0.07
FEih 2 26.78 1.78 0.14
Kl 3 66.68 1.81 0.26

3.2 BREMEZRRR

el 2.2.5 ki TR EPESEE, LA B (] R AR
i, DA KOE R RS AT 4k A, SRS B
BER B R Bo. bRUEZE 5. BEREAHESE s(B). R
2 13 1095=3.18, |Bil<tUs(B)), RIIHLRRARE, pHflnY
FRUEDI AR 12 4~ H N ARRIE R R R E 1
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Table 2 Stability test result

MEHEL  WEHZK  HZ&RE O RS

BB I o W2z s EJF s(B)
Bl 1 0.00708 10.76 0.21 0.022
B 2 0.0202 26.80 0.19 0.020
FEf 3 0.0527 66.68 0.25 0.025
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Fig.l1 Extraction results of different solvents

3.4 LC-ID/MS/MS ZERIIEM L
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1 S FT AT OASIS HLB /MINAR ) 25 R 5 AR,
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5 5 R K 24 R B R (EARSSE mi 31) H ARk S P AR B o
VR BE5R B K AT BB R AT RENG 2% 250k, (HORBERL K
HARPEE T 2, PG AE 548 MR 9 [F] A 4R 21 538
WAE AL AOR T . SER 52 T K L 5% H VAW 15%
FA RIS TR« 30%% P SRV VAR Ry i 0 3R 0 0o 2% S A e I AR
L R 4 FhAS [R) B () R B B0 i IR I i i
BRI, B S  B AR IR R ZE 19 min 2247, KT
WRBERE LS ARAE 8., 18 I 23 min e A5 b A6 I 1) 2 J5 6 1)
TEAE, BB F I VR AR B 18 K, 2% o 14 Wi 7 3% 34T ¥
i, 15% M BEMk e 5 AR S T R 5-HMF Rg kil &), i
30% FF BV VR WA O AR A O C s I P ok o B e i
W, PRI FR o 2 2005 5-HMF FIZe 558 2 0ei T 2 .
Rt A 15% 000 F B T RE S H T I o J LT e e
%, HoNsgm 5-3% FOILRREE AR B 00, BEBE TR ikt
TROR SEILAR T 1) 2B B HARPI A OR B8 B Yo
35 KREERE

X e H O[] B K1 5= BRI 5 & I
D540 500 A T R 3k A [ AR i 12 2 A (i
9% o K F#T 748 (Cochran) e AT 2 4 004 1Y SRS FE A 06

SR FARH B A0 1A 50 - 359 0 1) S 15 S5 RG B, AR AR T B
BEVEKE o, BARLAE m, TEME VL n, BREK
ol AL, AU A Camno

¥ C<Clumny 2WEABIEFIE R R SRR &
e FALFAF Ci0.05.2.6=0.85340

M 3 FATLIEH, C<Coosae, FIL 2 HEHEZEE
FEE), PRUE(ESR A 2 L B 3ME .
3.6 THRAEEITE

AARUEY) R F A R G 2 Fh oy i b AT e i, A
B8 2 Pl (7 M, R (A AT E R 3 38
AU, AR BRAED) BT ORI ST AN B
FRED) 5 AT R 5 LA BN 5 B s bR o (4 5 (i ek
FEAF A AT 2

ANHTE JE up(A ZEFRUEASTR E B2 ) FIRR i S5 B 5 | A AT
EJE ugo

(DA ZERHE &

R RS M . TR R S M, VIR A
HERE AT 25 55 S5 6 0 £ 25 SR 08 o 1) TR 22 A PR AR I 2
e, B 6 YIRS A AH X AR 25 RN .

(2)B AR E

FED R AR v N AR B ELSE VR R R AR, 5P
R 1 0 R L 32 T ) 1 Y R PR A VR 1 R 5 1 ()
oM, HWNPRE S ERICE, #Bhmid 5-5% H R bR
TR B SR B A, XS SR TR, ATHERRID
5-F2 F ILMRIEE NARBE IS | AT . B JARiEATE 8
AL 5-52 F RO IS HE VAR IBC T 5 | A AN A B L R S PR
AR E B . ARG PASIARIC 5-7% F SRS N AR |
A RAST 8 BE RN BRI . Akl A IRl se 26 e 7= A AT o
4 TR I o
3.6.2 LC F kA RHEEGEH ue)

(DA ZERHE &
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MR AR 18 25 53 S P 0 285 S e o ) 1 2 P PR I AE U o =
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T O A 0T 1 0 0 B OIS RV B Y 5-5 H BT
HEAT B 20 R P 2 ARk Bl AR th &R ik, P2
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A AR S VR BT T R Y 5- R MR VA TR
HERI BT AN E BE A wi=ugg; FESFREL DA M E
B R Ak A PR R 45 RS AT AR B I
E A E B .

3.6.3 ¥ MEFT R T EE (u)

VIS YR R S R Oy 240 A i AT TR, /M
FESIME RAF. B, DI E 20 Ira R s
PEBI AR E B, 7 20 bk it 4.

3.6.1 LC-IDMS/MS 7 ik Z AL # % JL AT (324 uipms) FBR R 25 20 Wik i T 8 5 MvEAl, et ¥ &)k

SERAHRE BE I AR 2 W00 2 i M S S LAY FRAER 2

®3 BEPSEPEABRRISNEESER

Table3 Certifiecation result of 5-HMF in honey

FEdfh 1/(mg/kg) FE it 2/(mg/kg) FE&h 3/(mg/kg)

ik HPLC LC/MS/MS HPLC LC/MS/MS HPLC LC/MS/MS
HH 10.79 11.13 26.82 27.57 66.73 67.80
RSD 2.23 1.39 2.14 1.72 2.03 1.56
c 0.72 0.61 0.63
ES[IED 11.0 27.2 67.3
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S(B1)-F 8 PRSI K P65 B AR 38 (8 AR R s HEAS
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45 7E IR AE DIRR
3.6.5 RAEJEA R

IR R R R Ay

TE . ARNE 4.

A IR SR E B A A USRS
YR E E (k=2), R 5.

frimfeit s, JFExg It

i e 1

SEBHEAE N FREY R (A5 0. AAR U ] B A %
2. FESR RIS MOE BT TR R RE 704 5 S T HETIE A
SR PR A BESRAGIN Iy AR A KSR E M R AF, AR
B0 2 A E LT E G, 6 B R —Rbr ) B AR
FIEBER . AFRUEY BT RIS 3 AR BEEACT bR HES) 5T
(11.0.27.2 #1 67.3 mg/kg, ¥ RAHEE N 1.0~4.2 mg/kg),

AT T 5 F RGN o T T A RO PE Y L T
R RE R BRI S S = RE
R4 ARENETRES B
Table 4 Uncertain components of CRM
upms  Uie Unp us B R X AN R B
FEdh 1 181 323 065 024 3.8
Fih 2 2.00 276 052  0.09 3.5
K 3 1.86 241 038 0.045 3.1

RS5 EMRTHETGHER

Table 5

Uncertainty result of CRM

4GS XA RAREARTERE AV RARERE (k=2) FrAEE/(mg/ke)  BIMATERE (mgke) PR E FE (=2)/(mg/kg)
Felb 1 3.8 7.6 11.0 0.5 1.0
Fedh 2 3.5 6.9 27.2 1.0 2.0
Fhi 3 3.1 6.2 67.3 2.1 4.2
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