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Abstract By investigating 80 samples of ripe, unripe and processed rape honey collected from three regions
(Anhui, Inner Mongolia and Jiangsu) in China, a method based on NOESY 1D combined with O2PLS-DA was
developed to discriminate the mentioned three types honey. NOESY 1D spectra of representative honey samples
were first compared, and some obvious differences among the three types of honey were observed. O2PLS-DA
model was applied to discriminate the collected samples successfully. The segmental bin was selected based on the
greatest R’Y and Q7 values. Three types of honey from three regions could be successfully discriminated, although
there was partially overlap among some of the unripe and processed honey samples, but they can be discriminated
in 3D graph. The developed method could be used to identify ripe, unripe and processed honey from same region,
all R*Y and Q7 are higher than 0.97 and 0.81, respectively. This method could be applied to discriminate the ripe,
unripe and processed rape honey from the same region. The advantages of this method are small sample amount,
short time, good reproducibility and reliable results.

Key words ripe honey; unripe honey; processed honey (concentrated honey); nuclear magnetic resonance Spectro-
scopy (NMR); orthogonal bidirectional projections to latent structures-discriminant analysis (O2PLS-DA)
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Table 1 Information of honey samples
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1 BEREENRERES KT
Fig. 1 NOESY 1D spectrum of a typical rape honey

F2 OMKXEPARNNARIEBELIEEEESERE

Table 2 Data of the observable typical non-saccharide components in rape honey

5 Mo X AL ] d/ppm (EREL =275y 5 Juw/Hz
1 B R (CH3),CHCH(NH,)COOH 0.98, 1.03 d 7.1
2 Vi3 CH;CH,0H 1.18 t 7.1
3 LR CH;CH(OH)COOH 133 d 6.9
4 [EAA CH;CH(NH,)COOH 1.48 d 73
5 % CH;COOH 2.03 s -
6 =Nz B-CH,, y-CH, 1.95~2.09, 230~2.39 m -
7 R B B-CH,, y-CH, 2.11~2.16,2.42~2.47 m -
8 BEHIMR (CH,COOH), 2.57 s -
9 Frigm C(OH)(COOH)(CH>COOH), 2.83 s -
""" mﬁgﬁmAﬁ(CSCS)deM
Ar-H (C2, C6) 7.19 d 8.4
S ArH@CCO) a 75
11 RNAR Ar-H (C3, C5) 737 t 7.4
Ar-H (C4) 7.43 t 73
""" 12 Wm®  HCOOH sa s o

P & SR FARHMA I T RIZk £ 7R; s FIR singlet, d /R doublet, t 7 triplet, m 78 multiplet; Juu NHEA T 2L,
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Fig. 2 Characteristic NMR peaks’ of ripe, unripe and the cor-responding processed rape honey from three regions
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Fig. 3 O2PLS-DA grouping score plots of ripe, unripe and processed rape honey from three regions with different segmental bins

#3 ARERSERE O2PLS-DA X 3R A, IERFARMIHEESEHN RX, R°YH Q* &
Table 3 R’X, R*Y and Q” of ripe, unripe and processed rape honey from three regions by O2PLS-DA with different segmental bins

5 18] F/ppm R RY 0
0.01 0.640 0.379 0.302
0.02 0.776 0.872 0.603
0.05 0.834 0.787 0.561

BEIT: R2X, RY 43 BAR F N ZR8E vh 28 B XM y (DL (L, Q° F/m D IUAE rh A8 Bt y 4B A 1120,
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Fig. 4 O2PLS-DA grouping score plots of ripe, unripe and processed rape honey from same region

®4 O2PLS-DA MEA—#RHME. FRAEMMITESAHN R'X, 'Y W Q* &
Table 4 R’X, R*Y and Q” of ripe, unripe and processed rape honey from same region by O2PLS-DA grouping

X R X RY o
L 0.732 0.984 0.835
e 0.846 0.987 0.813
VLI 0.691 0.970 0.845
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Fig. 5 O2PLS-DA grouping score plots of ripe, unripe and processed rape honey from three regions in pairs

K5 O2PLS-DAXY 3R AL, IER AN AN TiM3EE MM & AR R'X, R Y Q' &
Table 5 R’X, R’Y and Q7 of ripe, unripe and processed rape honey by O2PLS-DA grouping in pairs
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