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Discrimination of Botanical Origins for Chinese Honey According to
Amino Acids Content with Chemometric Approaches
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(1.Beijing Polytechnic, College of Biotechnology, Beijing 100176, China;
2.State Key Laboratory of Resource Insects, Bee Research Institute, Chinese Academy of
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Abstract: In this study, 17 amino acids were analyzed by amino acid analyzer in 110 honey samples from three different
monofloral honeys, i.e.acacia honey, linden honey and rape honey in China, and the honey variety discrimination was
performed based on amino acid content combined with chemometrics. The results showed that the content of hydrolyzed
amino acids was higher in rape honey than in acacia and linden honey, and the content of 16 amino acids showed significant
differences among the honey varieties. The results of principal component analysis (PCA) revealed that the botanical
origins of honey samples clustered according to their amino acid content. The results of least squares discriminant analysis
(PLS-DA) showed that rape honey could be distinguished from acacia honey and linden honey. Linear discriminant analysis
(LDA) showed that the overall discriminant rate of the three honeys was 92.7%, and the discriminant rate of rape honey was
92.3%. This study would provide data support and reference for the classification and identification of rape honey, acacia
honey and linden honey.
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TS PAAREE X, PR 37 SR ABRVE A .
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A . THEREE 26 R A TLIRA . WA fpd )4,
WESERESR IR [ 2015 45, S T RUERE S 0 BLSCE,
WA S O B A AR A SR A, 3B L AR B A S BT ik
ATIE AR IRARIN . SRR IRATAE 4 °C VKA TR
HRILPRIFMEAE UK 2.5 mmol/mL  Sigma; ThL . #7
TEBR AN Y 22 AR . Bl =BV WE (39 g B =B T
979 mL Z, MR Lk A5 BT AT 43 25 P PLEE 5
£ b/S I E Vsl e 2

H 57 L-8900 2 J&M2 H sh 4y RIE(hE)
Bl AT BR 7] UGC-24C KB EWAL  dbutik
RERARHEAA A H .
1.2 XFEE
1.2.1 S8 F/KFEIERAATALEE  MEFIFRE 10.0 g
WS 20 mL ABAlK, 5], B LIE, A 4 mL 100%
AR, IR, —20°C JiCE 15 min, 4°C JE 1 h UTE
FE . 10000 r/min, 4°C, B5.0> 15 min, =R 3, HE
WA EL 10 mL 6 mol/L EhRVE M UTIE, ULEETF 20 mL
T BB 5 B A, SR AU, LA ER AR T, 110 C
IR 24 hy REIEFIRIE, P S 4G v 8 K A
W, AR EZR R 50 mL. U1 mL 38/ 60 °C &K
T, SRJG HERFHILEL 1.0 mL 0.2 mol/L £k BRI W 517,
i 0.22 pm KR IERES EHLSHT
1.2.2 ZFEMRIIMIE  F R FERR TR E S
R, B FACHAFRIURIRE 37 °C; JIVEIRE 130 °C;
TEAH: FPIEIRSE PR, TiIH: 0.45 mL/min; B — AP
WE: 0.25 mL/min; FEREAEL: 20 pL; Kl w5 X6
T £ A MEIN#S, 570 K1 440 nm.,
1.2.3 SFERMEEER 7L FH 0.02 mol/L hFRHL
A E IR U A 5. 20, 50, 100, 200 nmol/mL
M) RN A S IR vE TR . AR UE T AR
TE 4 °C VKN ATERATE 3 A~ H o FHESERR ST
FYNRE E IR bR E TAER W, 153 17 Fh a9
AR Sy U D AR, 0 T B A N Al B, S R TR Uk
(pg/mL) AREAR RS EE ST 17 FhEIERR AR T AR
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1.3 #IEAIE

PRI T (LDA) J&—Fpim FH 8 5025
B 4k Iy 1 o 2 MR A 5 4 Bt (LDA) SR SPASS
20.0 FAFSHT, 43ISHRDTEEA%E Wilks Lambda, fi#fids
il Box M5 ) Z %5, PCA Fl PLSDA
SIATEARIEH 24 54 T (http://www.metaboanalyst.
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Fig.1 Principal component analysis (PCA) scores plot of three

unifloral honeys.

TE: DS WA S YC il ss; YH ATERLE .

2.2.2 PLS-DA #5]53#7 PLS-DA J2& 37 78 i
NI LRME I A IR A —Fh A W poAs R )
J75, T HRECE AR A 2H 6] 325 M s %432 ot
BRI AAE S AR, UE—2 11T T WB i) PLS-DA
SrHT, PNIEL 2A AT DU H ABOR S8 FITPE AL 2 A 3 50 B
B, WIS O] USR-S AR A 28 F PR /0. 38
ik PLSDA 4, 45 628 B M H5% {H (variable
importance projection, VIP) A P<0.05 B] DAfifiide H vk
TR ERREY . © 2B FIE 2C R T A4 1

Tl A G o R % Ve [ (mg/kg)
Table 1 Amino acids content of different monofloral honey (mg/kg)
HHLE (n=37) 2 (n=47) THZE % (n=26)
IR ]
wKE HRME A E R R/ME FEE wRME w/ME FHME

REER  Asp 158.37 19.59 78.96+35.22 162.55 19.11 63.01+37.51 322.53 29.52 92.08+58.16

IR Thr 47.50 11.36 24.25+9.33 57.66 11.91 26.46+8.72 98.58 13.19 28.60+17.35

o2 Ser 70.70 15.82 37.36+14.06 68.73 14.90 39.81+12.58 136.45 18.45 42.00+23.64

BRI Glu 102.49 2432 52.87+19.86 101.01 30.70 55.12+16.36 222.40 10.68 66.29+39.59

HEmR Gly 42.56 8.44 18.42+8.46 35.84 7.60 17.55+6.07 77.12 12.95 26.52+12.96

BSEANA Ala 42.02 10.23 21.63+8.22 4423 9.09 23.45+7.96 62.36 12.76 27.99+11.07

IR Val 82.63 2021 45.25+14.28 78.00 25.05 44.20+10.75 136.24 16.67 39.24+23.96

AR Met 23.48 8.84 15.1243.39 26.12 9.39 16.44+3.71 39.96 0.00 8.71+7.56
LR Ile 56.11 12.40 29.59+11.94 58.52 11.64 31.67+10.03 102.91 9.65 31.10+£17.70

AR Leu 91.80 20.16 45.18+18.11 89.63 19.61 48.57+14.63 174.80 18.00 53.56+30.04

iR Tyr 36.31 0.00 17.8748.12 33.93 0.00 16.79+6.18 137.39 421 37.44+24.89
FNHER  Phe 60.37 15.42 30.38+10.20 53.86 14.95 30.76+8.03 129.52 17.68 38.36+21.93

PIERT Lys 59.21 15.63 32.52+11.41 54.86 11.85 28.7249.12 120.53 19.54 42.56+20.75

R His 24.18 7.07 13.01+4.44 24.47 6.92 13.79+3.81 46.95 7.47 15.3247.98

bt Arg 54.07 7.33 21.80+11.00 43.08 9.45 21.44+7.70 101.23 12.76 30.59+17.71

e~V Pro 52.19 18.77 29.82+8.19 75.33 0.00 32.28+13.84 75.27 10.53 27.43+12.70
SEIER  total 99262 25255 514.04+188.17 955.16 20759  510.05+147.78 1984.22 23735  607.78+341.40
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Fig.2 Botanical differentiation of the three unifloral honeys based on PLS-DA
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Fig.3 Botanical differentiation of three unifloral honeys
based LDA
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Table 2 Discriminant result of three unifloral honeys based on
LDA
S MR T B 5345 e "
kR R S Jes
TEE RME R
TR 36 1 0 37
T B2 3 44 0 47
MR 0 0 26 26
JEG2H o
3 % 973 2.7 0.0  100.0
HH(%)  BWE 64 93.6 0.0  100.0
MEE 00 0.0 100.0  100.0
VERREE 34 3 0 37
R W 3 44 0 47
TR 1 1 24 26
2 X GE i
o WHE 919 8.1 0.0 100.0
H(%)  BRE 64 93.6 0.0 100.0
WEEE 3.8 3.8 923 100.0

TE: a EHIHLXT 96.4% MR EL M ASUAT T 035 b. A LA X
ST T T A SURAIE . FESE U, AR T IR S A
SUSM AT IR A PRBGI T 4325 c AERIHBXT92.7% AT 732
SRR LS A ST T 402
3 g

ARSCR B FERR BT AN RE T8 | AR 22
FHVEAR S Y A FE R LY, 3 Flge s /K i 2 MR & B A7
TEZE 5, ik PCA| PLSDA fll LDA %52 fifb2# 1]
AT IR T I B A R SERIITSE, LDA IR a]
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