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Abstract

A sensitive and simple analytical system for the simultaneous determination of residual oxytetracyc-
line, tetracycline, and doxycycline in honey was described, and that the analytical method for determi-
nation of residual propionic acid in honey was established.

Experimental subjects were purchased four kinds of honey, native kind honey, acaccia honey, mixed
floral honey, chestnut honey in Kyung Sang Nam Do.

Several microbiological methods are available to determine tetracycline antibiotecs(TCs) in foods but
their precision apears to be variable and the specificity is questionable.

These methods are considered to be not suitable for analysis of tetracycline antibiotics in honey be-
cause honey itself has bacteriostatic action.

For determination of tetracycline antibiotics in honey, therefore the High Performance Liquid Chro-
matography(HPLC) method was applied, and the propionic acid were determined by Gas Chromatogra-
phy(G.C).
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Ethylacetate, as an extract solvent, was found to be suitable for seperation of TCs in honey, but me-
thanol and acetone were not.

The recoverly rate of Oxytetracycline(OTC), Tetracycline(TC), Doxycycline(DC) from honey spiked at
a level of 10 ug/g were 97%, 89%, and 91%, respectively.

The cailbration curve in TCs was linear expression from 2ug/ml to 10ug/ml.

As the results of analysis, the residual tetracycline antibiotics were not detected in the 100 samples
of honey.

The recovery rate of propionic acid from honey spiked at level of 10ug/g was 98.3%, and the calibra-
tion curves were linear expression from 2pg/mi to 10ug/ml.

As the results of analysis, the residual propionic acid was not detected in the 100 samples of honey.

Retention time(min) of OTC, DC, and TC were 3.35, 4.61, and 5.30 minutes at the conditions of table
2, respectively, and retention time(min) of propionic acid was 3.50 minutes at the conditions of table

3.
The residual TCs and propionic acid were not detected in the 100 samples of honey, but there is

a possibility that antibiotics or propionic acid will be to remain in honey if they are used during pro-

duct period in order to prevent putrefaction of honey-bee.
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Sample, 5g

Eluate

Extraction

Eluate

HPLC

aqueous layer, 10 ml

dissolve with trichloracetate 40 g calcium chloride 4 g
solution in 100 ml distilled water

Centrifuge(3000 rpm, 15 min)
blend with 9% NaOH—0.5M barvital buffer solution

blend with ethylacetate(CH;COOC,H;, 10 ml)

blend with 0.5 N perchloric acid(10 ml)

Flowchart 1. Systematic analytical method for residual TCs in honey

Oka ¢t BEREFIKEK %9 Fikd #kstd
High Performance Liquid Chromatograph
(Waters Model 6000 A Pump, Injector U 6
K, Absorbance Detector Model 440)E f#
Ast@ e

a. BURHS) B

Akte] #i%= H. Oka, K. Uno ¥ EE

FIKE Foll fkete] HE o] BYsI=
FAEWES Mg on MHHELS Flo-
wchart 13 o}o-w

b. BiEH

HAEWES »¥e HPLC & A T3ge
™ A FEMLS Table 2 ¢ 2t}

Table 2. Determination conditions in analysis of TCs

Description

Condition

Column

Mobile phase

Detector

Flow rate

U.V 254 nm

2ml /min

i —Bondapack C'® ( 25ecmX 4.6mm 1.D )

0.01 M—NaH,PO, : CH;CN (70:30 Adjusted
to PH2.4)
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Fig. 1

2. Propionic acid 2] &
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< BRI SHE 2 AOAC B &3t
& Gas Chromatograph(Shimadzu G.C.~9
A, Recorder C-R3A)E fEHSIY .

a. ANt B

Aktel #UE+= Fig 19 RPREES FIE
sted #3#8 30 g2 500 ml distilling flask ol
¥ K 50ml, NaCl 80 g, 10% Phosphotu-
ngstic acid solution & Silicon #fig ¥ W&
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mHE 2ol AV E 3,

A ! Nitrogen gas
B . Flowmeter

C : Reversing prevent
bottom

. Buner
> Round bottom flask
: Double cooling pipe

: Cooling water

I @ 7 m o

: Mass cylinder

Distillation equipment

Propionic acid & Flowchart 2. ¢} Z& 5
B2 FEHste REKKES 10mlE 8o
Gas Chromatograph(G.C)9 H¥lz sk,
16),19),20),32)

b. E&HE
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Sample, 30 g

blend with 10% H;PO, ( 10ml ), NaCl ( 80g )

Distillation ( 250ml )

Concentrate

Purification

Eluate

G.C

K.D concentrator

ion — exchange column ( 1.5 X 30 cm )

eluate with water ( 10ml )

Flowchart 2. Analytical procedure of propionic acid in honey

Table 3 Determination conditions in honey of propionic acid

Description

Condition

Column packings

Column siie

S'ample Injection
Carrier gas

Flow rate

Detector

Combustion gas flows
Colum temperature

Injection temperature

AT — 1200.8—10%, phosphoric acid 1 %,
chromosorb 101.80,7100 mesh

Glass 3—4mm [.DX2m

2pul direct injection

Nitrogen

30-60ml /min ( 50 ml /min )

FID

Hydrogen 0.5kg “cnf?, Air 0.5 kg,/cn?
120°C

180°C
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2

o K 2 =
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Fig. 2 9} &hW

B. High Performance Liquid Chro-
matography(HPLC)0l| &8t MEME 2
#

HPLC o &3t Tetracycline % ¥4WHE
5#7& Table 2 & 32 fHFEoE 3ttt

1. HPLC Chromatogram

Tetracycline antibiotics(TCs)$! Oxytetra-
cycline(OTC), Tetracycline(TC), Doxycycline
(DC) EH¥EMLS & 10 mg/l 3 45H7T3 &R
Fig. 3¢} Z o %42 Retention time &
OTC 3.35, DC 4.61, TC 5.30 5] it

Condition
Detector : 254nm
Frow rate : 2af/ min

Mobile phase : CH;CN :
TC 0.01M NaH,PO, (30:70 )

OTC

DC

0 5 10

Time ( min )

Fig. 3 Seperation of tetracyclines by HPLC(column
. u-Bondapack C% 25cmX4.6 mm LD)

2. HPLC Calibration Curve {EEX
Tetracycline antibiotics(OTC, TC, DC)<]
BER REREQO0~10mg/DE 20u 4 5

" [l Auto injection 3t %% 9] Peak area ¥

Peak height & Kubelka—Munk o {3}
o] Linear —expression(1 k)2 2 Fig. 4 ¢+
Fig. 5 ¢ #o] YA

3. MAEYES EHE

HE o] TCsf MAWHES Ml BRL
+ Flowchart 13 o] 3tHow HH #
#+ Ethylacetate, Methanol, Acetone & {#
M3t 2 Methanol 3 cetone & 4 #7}
Yoj Lt R ¢rol Ethylacetate & hiH B =
fHEHSI R 2™ (Tabel 4 F=) Ethylacetate
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Fig. 4 Calibration curves of tetracyclines for OTC
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Fig. 5 Calibration curves for TC(O), OTC(O), and
DCX) using HPLC

Table 4 Recovery rate of TCs using 10 ml ethylacetate, methanol, and acetone, respectively

unit ;%
TCs
Solvent oTC TC DC
Ethylacetate 97 89 91
Methanol - -

Acetone
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Table 5 Recovery rate of TCs using 10ml, 20ml, 30 m], 40ml and 50 ml ethylacetate, respectively

unit . %
unit ;%
TCs
Volune ( m2 ) OTC TC DC
10 97 89 91
20 92 84 86
30 75 67 68
40 60 53 55
50 58 50 50
FHEQ0~50mDo WE EkES B &
B Tabel 59 2om FA BHe urgd
2ol B 10ml A EME] 713 F¢ 100 - o 0—0O : OTC
3 TCs % & OTC 9] kRS fEe Fig. N x—x: DC
69 Zoh e 80F O\ 0—0: TC
’ ~ \9\
3 60F O\D%D
4, &2 dho| EME A s 6:6
o] Badte 2AY BRFIEALS § 40 |
2 TCsRE E2 @AST gom 2R § 0|
& MAEHES BYAREM] o
OKa, Tkai &2 HES59 BRH4HHEY 0 | . L ) A
BASH f, W, 2RSS TR @gs 10 20 30 40 50
AT FAEYES SHcle BEDERN Volume of eluate (m£)

o2 ojfold gtout fEol EKE &
Gh< BEE#E7} Bacteriostatic action(HiE 2%
B HEENS e MeEYERN Ko

Fig. 6 Recovery rate of TCs using 10 ml, 20 ml, 30
ml, 40ml and 50ml ethylacetate, respecti-
vely
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C. G.C.oll k3t Propionic acid 9%
G.C. 9 &3} Propionic acid 2 #7< Flow-

chart 2 2 Table 3% & KFHoZ A
o}

1) Oxyteteracycline

2) Doxycycline

1) 1
) 3) Tetracycline
3)
2) 3)
2
A B ) C
0 2 4 6 2 6 2 4 6
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Fig. 7 Typical chromatograms of honey extracts (A) standard TCs(10 mg) : (B) honey spiked at 10 mg :

(C) blank of honey



KOREAN JOURNAL SANITAT. Vol. 5, No. 2(1990) 75

1. G.C. Chromatogram

Propionic acid HE#E®WHE 10ml/1 2 3}
GEe RS Fig 83 2™ Retention
time & 3.5 ol Atk

2. G.C. Chlibration curve fER
Propionic acid & BER E#iK(@2~10
mg/y2 20ul¥ 5[E injection 3t Peak

C.T:120°C
I1.T: 1807
Flow rate : 30 m£/ min

Detector : F I D
Column size
Sample size : 2u¥¢

P.A

Time (min )

Fig. 8 Seperation of propionic acid by G.C.

Table 6 Recovery rate of propionic acid in honey

: Glass 3-4mm I.DX2m

Area ¥ PeakHeight% Linear expression

(=&)L Z Fig. 99 o] el gt

3. Propionic acid 2| B

HE &) Propionic acid EE#EHE ] 10
mg/kg S A A% Flowchart 2 9 Table
33 T FHHEoR STE FHRe Table 6
St o EYELS T 983% AUt

Peak area : O
35 L Peak heigh : X o 4 3
—~
330-
= ~
> [3
—3825— 4y &
g 5
220 F g
R =
~ 15 F g
S =9
= 10k =1
L
o
4]
=5
5 b

O

x

1 1 1 1 by

2 4 6 8 10
Concentration (mg )

Fig. 9 Calibration curves of propionic acid

Unit : 4
Sample No 1 2 3 4 5 AVG
Recovery 97.8 98.8 96.6 98.7 97.7 98.3
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4. HE 19| Propionic acid 9k
=l Bt NI BRIERLS
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glom Zzoj Propionic acid & BEF 5
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Polycycle BiEE 7HAn Sle M4AEHE

E4 Chlorotetracycline, Oxytetracycline 2
Tetracycline & + 18 (Soil organism)ei 4]
AREE HAEYES HEsdr RBER
PAEWHE 1™ Doxycyline & yT3Kd) 383
TCs o]t} ®~

Tetracyclines FIAEHE S ERE HEH
2AM FHkES
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ribonucleic acid(t-RNA)7F 50S ribosomal
unit & A-site o] E4E B3ty BHES
el F g Yot} Tetracyclines ©) 2
Brd BiS JYeEie RS Wmasy @
fasts oA ME dmRES 44 58T
T 7] WEenh

BIfEA 2 BIEASZE tetracyclines ¢

Tetracyclines 30S ribo-

C.T:1207C
1.T: 180 ¢
Flow rate : 3044/ min

:F I D

Column : Glass 3-4mm I.Dx 2m
Sample size : 2ug

Detector

B

Time ( min )

Fig. 10 Typical chromatograms of extracts
(A) honey spiked at 10 mg and
(B) blank of honey
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