KOREAN J. FOOD SCI. TECHNOL. Vol. 34, No. 3, pp. 356~360 (2002)

KOREAN JOURNAL OF

Utg/\l I|_|'6I'§|7§|

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

Determination of Honey Quality by Near Infrared Spectroscopy
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The honey samples harvested in 1996, 1997, and 1998 were used for calibration and validation. NIR spectra were
obtained using NIR spectrometer and quartz glass sample device with gold coating diffuser. Multiple linear
regression and partial least square were used for calibrations. The correlation coefficient (RSQ) and standard
error of prediction (SEP) obtained for moisture were 0.997 and 0.1%, respectively. The RSQ and SEP for
fructose and glucose were 0.926 and 0.951%, and the SEP were 0.54% and 0.52% respectively. The validation
results for sucrose, maltose, HMF definition, and acidity of honey were considered to be sufficient for practical
use RSQ and SEP for SCIR were 0.950 and 1.08%c, respectively. These results are indications of the rapid
determination of purity of the honey through NIR analysis.
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HEo] F2 HPLC(Waters, USAYE ©]83k fructose, glu-
cose, sucrose % maltoseS H2I5ITH A EE HE F 5¢
E AE3] Eo} 50mL volumetric flaske] $3A3] I
0.45 ym membrane filter2 A3 F AlgLAoz T
RI detector(M410, 40°C)$} carbohydrate column(3.9< 300 mm,
10pm, 45°C)2 AFE315.2™ attenuations 64, SviE
acetonitile : waterS 80 : 20(v/v) L2 T3l 1.5 mL/minS 2
SHFUIL AFEA ] FUR2 10uLE AT
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HMF(Hydroxy Methyl Furfural)&t®d &3

o] HMFE 3L HPLC(Waters, USA)E ©]&-3fo] 2
lnon Algede FREAA AT AHLAE AN

Attt UV detector(M486)9} u-Bondapak C,, column(3.9X
300 mm, 10 umyg& AME-3}910™, 280 nmeoll A ZA 3%}, &
w2742 water : methanok2 90 : 10(v/v)e.& &35k 1.5 mL/
min® = FFEA DN 20uLE FUSA
M= =X
AEE AOAC #A@el| wel BE 10gE 75mL 57
o Zo] 0.1 N NaOHE pH 857} 2 w7k« A3 sk
free acidity® 2433, 0.1 N NaOHS 5mL ¥2 &
0.1N HCIZ pH 8.3°] € wWj7kx] F43} lactone®] HHE
FA43t] olF A3 FAE FAISE ST

ElaS2elaH|E &3

ek % 9] Q4 H]-&(Stable Carbon Isotope Ratio, SCIR)
£ GC-IRMS(sochrom-EA, VG ISOTECH, UK)E ©]&3}
o BAFITH, HE AR oF 5 mgAEE tin capsuled] %

Table 1. Physico-chemical properties of various honey
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3 WE3e] EA(Elemental Analyser, FISONS, Italy)olA] 3]

slelz. COE ABAIA GC2 ##8ted He gas diluter® 3]
Asto] IRMSE 29t PCE Z43th. EASl 22
oxidation tube; 1,030°C, reduction tube; 650°C, oven; 45°C,
filament(TCD); 190°CE 3} 2™, He gas flows VentR
(Reference He); 40 mL/min, Vent-M(Measure Sample); 80
mL/min, Vent-O,; 25mL/min® 2 3FATh IR/MS®| Tune
Source Electronics<= Accelerating Voltage; 3431.4, Extrac-
tion Voltage; 80.55, Half Plate Differential; 11.3, Z-Plates
Voltage; 62.2, Trap Current; 400 pA, Electron Volts; 91.06,
Ton Repeller Voltage; —2.15, Magnet Current; 3.40002% s}
ATt CO, Ref. gast= Delta("C) —26.5%o, Delta(®0) —18.0%0 =
st

DM ABEY HH

UEZol 29y 2HEYE 23
6500, NIRSystem, USA)E ©]&-3t5om, 44
reflectance vessel(NR-6544)°] <ZFo.2 =FH Zo] 1mm
diffuser(NR-6543-1)5 AH8-31o] 400~2500 nm 78 ] ol A]
2nm Mo g 233 SHE AN ~HEYHS
WinlSI I program(V.1.50, NIRSystem, USA)& ©|-&3}o <+
&2 2] 2] (mathematical treatment)e} | AEAE skTh
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maltose), AHE, HMF % B2F99a0]E 58 A8
Zzed wet Blwd Z3E Table 134 2t 3d F<t o
2 deold FRE PEAFEE BHUOE st FHEA
I} 2A9H Ay e o) dEH A|EES o]
3pete B o FEEevt B 8 BEXE YERSIY.
HE 25EE o3y 5A zolg vEd EFEY &
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dglo) Aolo] Qi et AR HAZI
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Il‘Ac'l
[—] =1
ZA A BEFEA )0 o3 A& HE raw spectrum->

Total

Component Tojong honey Acasia honey Poly-flower honey Mo SD
Moisture (%) 16.5~23.4 17.3~344 16.8~34.0 20.761£2.94
Fructose (%) 34.0~42.7 34.0~44.5 32.7-42.5 39.17£232
Glucose (%) 23.6~32.2 25.1~32.0 20.1~37.6 28.44+2.72
Sucrose (%) 0.08~3.74 0.11~2.73 0.07~3.17 0.77+0.85
Maltose (%) 0.81~4.94 0.54~3.10 0.63~5.98 2.58+£0.85
HMF" (mg/kg) 5.6~109.5 1.0~17.7 1.5~178.4 34.72£39.6
Acidity (meq/kg) 9.4~24.5 7.0~28.4 6.2~31.0 13.99£4.25
SCIR? (8"C,%o0) —25.5~-11.9 —27.0~-12.2 ~24.6~-11.1 -18.41£5.0

"Hydroxy Methyl Furfural.
BStable Carbon Isotope Ratio.
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Fig. 1. NIR spectrum of various honey.
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Table 2. Mathematical treatments and regression methods of optimal calibration equations

Component Math y Scatter Regression Calibration
treatment Correction method PLS terms SEC? RSQ?
Moisture (%) 2.10.10.1 SNV & DT? PLS 5 0.13 0.998
Fructose (%) 1. 4. 4.1 SNV & DT PLS 6 0.51 0.951
Glucose (%) 1. 4. 4.1 SNV & DT PLS 9 0.55 0.958
Sucrose (%) 2.10.10.1 SNV & DT PLS 9 0.19 0.958
Maltose (%) 1.10.10.1 SNV & DT PLS 9 0.21 0.928
HMF (mg/kg) 1. 4. 4.1 SNV & DT PLS 11 224 0.935
Acidity (meg/kg) 1. 4. 4.1 None PLS 6 0.56 0.959
SCIR (8°C,%0) 2.10.10.1 SNV & DT PLS 11 0.93 0.966
UDerivative. Gap. Smooth. Smooth 2.
AStandard normal variate and de-trend transformation.
YStandard error of calibration data.
PCoefficient of multiple correlation.
Table 3. Statistical parameters obtained from the validation of the calibration data
Component RSQ SEPY Bias® Slope
Moisture (%) 0.997 0.10 -0.012 0.998
Fructose (%) 0.926 0.54 -0.008 0.984
Glucose (%) 0.951 0.52 0.050 1.087
Sucrose (%) 0.894 0.25 -0.023 1.031
Maltose (%) 0.797 0.22 -0.011 0.984
HMF (mg/kg) 0.854 2.96 -0.313 0.926
Acidity (meq/kg) 0.942 0.73 -0.155 1.013
SCIR (8°C,%0) 0.950 1.08 0.145 1.016

UStandard error of prediction data.
DDifference between reference and NIR values.
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Fig. 2. Relationship between NIR predicted and reference
values for moisture contents (%) of honey.
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Fig. 3. Relationship between NIR predicted and reference
values for fructose contents (%) of honey.
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Fig. 4. Relationship between NIR predicted and reference
values for glucose contents (%) of honey.
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Fig. 5. Relationship between NIR predicted and reference
values for stable carbon isotope ratio( %c) of honey.
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1. K.ED.A. Food Code. Korea Food and Drug Administration.
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