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Identification of the botanic source of honey by "H nuclear magnetic
resonance and support vector machine
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ABSTRACT: Objective To establish a method for identification of the botanic source of honey by 'H nuclear
magnetic resonance (‘H NMR) spectroscopy and support vector machine. Methods Spectral information of
122 samples were collected including 4 kinds of honey such as vitex honey samples, rape honey samples, acacia
honey samples and sunflower honey samples. Classification models were established based on 4 different integration
intervals including full spectrum (6 0.10-0 9.50), fat zone (6 0.10—0 3.00), carbohydrate zone(d 3.00—J 6.00) and
aromatic zone (6 6.00—6 9.50), and the discriminant model was further optimized by screening feature variables with
principal component weight coefficient. Results Based on the principal component weight coefficient, 267 integral
variables were screened in the range of variables d 3.40—0 3.90 and ¢ 4.60— 4.70. The classification model of support
vector machine was established with the regional integral variable as input variable, the discriminant accuracy of the
training set was 97.53%, and the discriminant accuracy of the test set was 100%. Conclusion The weight

coefficients of principal components can effectively pick the characteristic variables, reduce the input variables and
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improve the robustness and accuracy of the model. The classification model based on "H NMR combines with support

vector machine can identify honey from different plants effectively.
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%E(TMSP-D4, 98%)(3%E Cambridge Isotope Laboratories
2l KR AiK
1.1.3 ML

e B i OB T T D TT W 7 i T R B R AU
R DU 2 AR Y TR R, AU R
Horh, WhsREE 43 ), 4 51 ), TERREE 16 M, ZEAEE
12 45, 3t 122 6, WHRHTT-20 °CRE75 -

1.2 XWFFE
1.2.1 BB

WERR AR 92 ph I R L. FREX 28.00 g WEERE —4AFN
6.00 g Wifg — A, WEIFAT pH 2 740, EE R
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A B v TR I AR E A BN 6.5 mg K
TMSP-D4 1000 mg, FHE /KT MAHEREE 50 mL A&
M, AL,

122 NMR # &4 %

HBHEMKREZER, ROES. 28 SN/T 0852—
2012 (b F e A IO RLRE ) B4, R A e e e i
KA, AR AR K A S AR L X Tl 5.00 g 1
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SEAE 20 mLo iR JE S min {RATFE b, 3500 r/min 5.0 10 min
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Jik 5751 K noesygpprld, SRFESEL 65536, RALAT(E]
3.9846 s, HIREL 32 ¥k, MLRWIE D1 K 4 s, W%
13.70 ppm, WLEEIE L5 M B 4.696 ppm, Jik nft 58 i
10.46 ps, MIE IR 298 K.
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K1 4F% A "H NMR 3% (600 MHz)
Representative 600 MHz 'H NMR spectra from 4 honey
samples
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®2 FRERSXETH SVM RHE 5 KR

Table 2 Classification results of SVM model under different integral intervals

i B T 4341
BUMXE BdREgE 9bRsrd : FIBIEHR/% LA R/ %
KT HAE MRE HHIE
P SA 34 0 0 0
FEIE 0 8 0 0
Pl 100.0
BN 0 0 29 0
ML 0 0 0 10
A. B. D 80.33
SR 17 0 0 0
FEACE 4 0 0 0
st 4 4L
iR 14 0 0 0
ML 6 0 0 0
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T 12 0 2 0
VR 6 0 0 0

HH 3% 2 AT, 4 PRS- IX RS SVM BREY, FHATIX
] C, BYLIBERALA i AR =AY SVM BLAL, iR 4R H)
SE 3RS = T I X, 346, 4 FBLA X RT3l
AR H BIE BRI R 100%, 1% T I3 4 A4 34 51 1F
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A ARG, SRR ITTA AR B0 R, 2 A5 A A A o o
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Table 3 Contribution rate of principal components

PCl PC2 PC3 PC4 PC5 PC6 PC7

ZITTTHRER/% 4179 67.46 83.80 89.70 94.07 96.86 97.78

R4 ETHERBERNES

Table 4 Selected variables based on loading coefficient

Esr fifi AL 1k o/ppm
PCl 3793 4643  3.693  3.881  3.561
PC2 3793 3703 3701  3.877  3.463
PC3 4.629 3479 4641 3791 3.543
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