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Physicochemical Analysis of Apis cerana F. Honey against EU
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National Regulatory Improvement

Hyunjee Kim', Olga Frunze'?, Jeong-Hyeon Lee'?, Soon Ok Woo3, Hong Min Choi?,
Samgyul Lee® and Hyung-Wook Kwon':2*

'Convergence Research Center for Insect Vectors, Incheon National University, Incheon 22012, Republic of Korea
Department of Life Sciences, College of Life Science and Bioengineering, Incheon National University, Incheon 22012,
Republic of Korea

®Department of Agricultural Biology, National Institute of Agricultural Science, Rural Development Administration (RDA),
Wanju 55365, Republic of Korea

m This study investigated the physicochemical properties of Korean native honey (Apis cerana F.)
and compared the results with European Union (EU) and Codex Alimentarius standards to
assess the adequacy of current domestic regulations. A total of 39 honey samples collected from
Korea were analyzed for moisture content, sugar composition, hydroxymethylfurfural (HMF),
diastase activity, and color. The average moisture was 19.4%1.54%, with a fructose/glucose ratio
of 1.32+0.28. Mean HMF and diastase activity levels were 7.02+8.18 mg/kg and 21.83+13.09,
respectively. Color analysis revealed that amber (38%) and light amber (36%) were the predomi-
nant categories. These results demonstrate that Korean native honey possesses sufficient
quality to comply with international standards. However, as current domestic honey regulations
are primarily derived from Apis mellifera honey, they do not adequately reflect the unique
characteristics of Apis cerana honey. Therefore, the establishment of species-specific standards
and the development of branding strategies are necessary to enhance the recognition and market
value of Korean native honey.
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fractometer (Parisa technology, Mumbai, India)E AH85
o] =245}t (Sesta and Lusco, 2008). ZF A2 2 34k
=4st9et.

3.2 2y

R e

Glucose/Fructose Assay Kit (GF2635, Randox Laboratories
Ltd., Crumlin, UK)E ©]-85}% Randox RX misano semi-

e ah N BYFEP

1 T

automated clinical chemistry analyser (RX6017, Randox
Laboratories Ltd.) = S 5F{th(Winter et al., 2011). Z} 4]
FHEZ 049 S 50mL TYUZ FEof| 5t 23 7
& 40mLE YL EEAE 5, 60°C water batholl 4] SE7H
A 2lste] Aol AMgSERTE. 2 o2 Al &S Hexo-
kinase ¥ glucose-6-phosphate dehydrogenase (G-6-PDH)
o 9ESA1A AHAJH glucose-6-phosphate AT &,
NAD*7} gH¢lx] o] 4% NADHO] S35 F7H 340nm
oA &5t AHESHITH 3 (invert sugar) =4Le 5
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o

HMF TSF2 White W5 (White, 1979) 2 Codex Ali-
mentarius (2001)°]l T2t S5kt 2t Al m 2 509 &
S 50mL FUZ FHo| Fokal, 25 mLO] 22} FR/RSE 7}
st H R1 (Randox Food Diagnostics, Crumlin, UK) g
0.5 mL2} R2 (Randox Food Diagnostics, Crumlin, UK) f-of
0.5mLE H7IotArt. o1 19 mLo| 22} FH/FE S
2, 4,000 rpmolA 1E7F GAE 25+t (CombiR515,
< 248
A= 2 A8ttt Blanke A& 1 mLe} 0.1% sodium
bisulfite 81 (R3, Randox Food Diagnostics, Crumlin, UK)
1 mLE &35to] FH]|519 21| Sample= Al& 1 mLe}
ST 1 mLE Egoto] FH[SHA 2 892 A 74l
of &7 =oF RX Misano +4]7] (RX6017, Randox Food
Diagnostics)E ©1-8-5t%] 280 nm % 336 nmolA SFE=E
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Alimentarius, 2001)= 7]5F2 2 F Phadebas® tablet assay
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THE Az 84 SmLE 15 mL FHof 55}, blank
acetate buffer 5 mLE 5Y5HA =H|SHAT. 2t FH
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T T 7S AAe Tk
AZo] Pt B AF2 194+1.54%92
o A &-54, Codex Alimentarius (2001)2F EU A3 (EU
Directive 2001/110/EC)%! 4= o 20%9] 7|2 =3}
512] &9kTh(Table 1, Fig. 1). 18U} BE A gofA] S5
o] 7|EA o RBabots 22 oF itk (Fig. 2a). THE
el oot ofFfAlof MELS 21.36+2.36%, HEC|
1991+1.69%, F3HE2 19.44+165%% ZAME Alge
HAoHET} v]=et 8 b UEFA T Jung and Chon,
2016). A =9] 67%7F & & 20% ©ISHAL, FAEH
o] & FET F8 7|l w1t FFel &5k, v
2] A& 33%= T 0] 20% £} 25% ©lot= 15
ol &5F3At (Fig. 2b).
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Fig. 1. General characteristics of Apis cerana F. honey samples. *Schade number, corresponds with the Gothe number, or g starch hydrolysed-h™'

at 40°C per 100 g honey (Tosi et al., 2008).
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Table 1. Comparison of honey quality standards: Korea, Codex Alimentarius, and EU

Parameter Korea Food Codex Alimentarius EU Directive
Standards Codex (2001) 2001/110/EC
1. Moisture (%) <200
: - General honey: <0.1
<
2. Insoluble solids (%) 0.5 - Pressed honey: <0.5
3. Acidity (meq/kg) <40.0 <50
4. Inverted sugar (%) >60.0
- General honey: <5.0
- Alfalfa (Medicago sativa), Citrus spp.,
False Acacia (Robinia pseudoacacia),
French Honeysuckle (Hedysaum),
Menzies Banksia (Banksia menziesil),
<
3. Sucrose (%) 70 Red Gum (Eucalyptus camaldulensis),
Leatherwood (Eucryphia lucida),
Eucryphia milligani: <10.0
- Lavender (Lavandula spp),
Borage (Borago officinalis): <15.0
- General honey: <40.0
6. Hydroxymethylfurfural (HMF) (mg/kg) <80.0 - Honey from tropical climates and their blends:
<800
7. Tartrazine Not detected
8. Saccharin sodium Not detected
9. Isomerized sugars Not detected
10.  Carbon dioxide emission (%) <-225 - -
11.  Electrical conductivity (mS/cm) - <0.8
12.  Diastase activity - >8

it o]
A&, 74

AlA A FAoNA = B AR 3T
FFS 60% o122 T1ASHL TH(Table 1). ZAFE A
FE9] Yot st T2 73.45£343% 921, ILE A
27171219 60% ©)/dol ATt (Figs. 1 and 3a). A} A=
o] whot W FFFS 41,51 £5.25%0°] 1L (Fig. 1), the 79
9] op7pAlobE} HIES] I 9FFo] 419% WAL, e
E-2 38.7%TH(Jung and Chon, 2016). A A= 9] E&
o] Pt TS 31.94+3.66%= YEFL L (Fig. 1), TFE
3ol o5t opFtAlobE HEHES 28% W= e
2t (Jung and Chon, 2016). AR Al&22] Bt T/
T HIES 13210280130 AR Alm 5 31%=
F/EEGH| 7L 1.50 ool 2%7F 1.50 5k 1.45 A
o], 67%7} 1.45 ©15FATH(Fig. 3b). TFE &7lo] <J5}
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Table 2. Honey color classification based on Pfund scale and
mid-range absorbance

Color names Pfund scale Mid-range
(honey) (mm) absorbance
Water white <8 0.0945
Extra white 9~17 0.189
White 18~34 0.378
Extra light amber 35~50 0.595
Light amber 51~85 1.389
Amber 86~114 3.008
Dark amber >114 >3.1
H ofFFAJoHE2 1.49¢014 1.55, W2 1.7590141 1.95, 3

SHE-L 134904 14302 Hof| o) T/ H]-&o]
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Fig. 2. Moisture content (%) of individual samples (a) and distribution of moisture levels among honey samples (b).

(

&

Invert sugar content (%)

Sample
Standard (60 % or more)

10 15 20

Sample

(b)

Distribution of the Fructose-to-
glucose Ratio

= 2150 =<150-2145 =<145

Fig. 3. Invert sugar content (%) (a) and distribution of the fructose-to-glucose ratio in honey samples (b).
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34 &= HMF &5Fo] —7}6}% 1078 A3 A oh(Kim er
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71&0 & 3kl Qict. ZEM 4 97
Zo A= 40 mg/kg ©l5HE WEL o 715 A4
S RHE 2 &} o] BE9] £F=2] 9 80 mg/kg ©I5t
O] 14 W23 YAck(Table 1). wHbA] $-htet Eo] 4

5 SHIRE AA AF 9 3 Aol 7120l 2
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o ot to lo

= Ao

o
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r

13T
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AT, 2

Gy
914

Sehtet P4 5] slojo} & Ao AREh 1A

Al&22] B HMFE 7.02+8.18 mg/kg 2 2 UEFITH (Fig.
D). ZAR RE A7 AlZ3d 9 A A= T 65 o
& 71Eol e Atet Ao s yEht dof legol] A2 A
ot EOo] AJEA-E & 4= AT (Fig. 4a). SAFFY & 5
S8 58 71l A A =9] 44%7} 3 mg/kg ©]
St 17 5a°l £33, 54%7F 3 mg/kg Z7F 30 mg/kg ©]
St2 153l £33, 2% A=7F 30 mg/kg 27 80 mg/
olotR 257l &5+ th(Fig. 4b).
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Fig. 5. Diastase activity in honey samples (a) and color distribution of honey samples (b).
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Alimentarius (2001)2} EU 1178 (2001/110/EC)°ll 29}gt
710 2 LEFITH(Figs. 1 and Sa).
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