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Purity Identification of Linden Honeys and Their Antioxidant Activity
ZHANG Meng-li', ZHANG Hong—wu?, JTA Hong-mei*, YU Meng?, WANG Bao-long’, ZOU Zhong—mei*"
(1. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China; 2. The Institute of Medicinal
Plant Development, Beijing 100193, China;3. China Association for Quality Promotion Ecological Apiculture
Committee, Beijing 100031, China )
Abstract: The linden pollen to total pollen ratio in 16 batches of linden honey collected in Northeast China was
determined. The total phenolic content in each batch of linden honey was determined by Folin —Ciocalteu
method. The total antioxidant capacity of each batch of linden honey was determined by DPPH method, ABTS*
method and FRAP method. The results showed that the content of linden pollen in linden honey ranged from
7.14% to 76.73% , which could be used for purity identification of linden honey. Among them, 7 batches of
linden honey could be judged as linden monofloral honey, and 9 batches were linden polyfloral honey. The total
phenolic content of linden monofloral honey was between 174.64 pg/g to 222.82 pg/g in gallic acid, and linden
polyfloral honey was between 223.73 wg/g to 329.18 pg/g in gallic acid. The ICs value of linden monofloral
honey was between(46.61+10.91) ¢/ to(107.76+34.17) ¢/L., and the 1Csvalue of linden polyfloral honey was
between (24.72+6.89)g/Lto  (76.75+8.09 )g/L. The ABTS* free radical clearance ability of linden monofloral
honey was between (0.14 + 0.07) mmol/kg to (0.43 + 0.10) mmol/kg in Trolox, the ABTS* free radical
clearance ability of linden polyfloral honey was between (0.25 = 0.01) mmol/kg to (0.56 = 0.04) mmol/kg in
Trolox. The ferric ion reduction ability of linden monofloral honey was between(1.96 + 0.08) mmol/kg to (2.82 +
0.08 )mmol/kg in FeSO,, and the ferric ion reducing ability of linden polyfloral honey was between 2.08 + 0.07 to
3.81£0.11 mmol/kg in FeSO,. The results showed that all batches of linden honeys showed antioxidant activity,

and their antioxidant activity strongly correlated with the total phenol content, but not with the purity.
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Table1 Source information of linden honey

£ FES LS g

1 2018102501 R AT X
2 2018121001 O AR AR X
3 2018102502 TS IR EETT BT X
4 2018121002 PRIV JRIEE T BT X
5 2018102503 BIp IRt
6 2018121003 FIETTRR R T
7 2018102504 IR AT ME R £
8 2018121004 IRV AR e H
9 2018102505 BRI A T
10 2018121005 IR T

11 2018102506 IR AR T
12 2018121006 RIRITAA R
13 2018102507 M AR A X
14 2018121007 O AT 3R X
15 2018102508 FAMRAE K T g X
16 2018121008 AR LT P X

1, 1R85 -2 3% kL ) B 2 (DPPH) bt & AL g
FIRGIIR T £ (2,2 R R~ A =3 - 2 FEHE T BE R —6—
TR 11 PR 535 BRI , ABTS %) : Sigma 28 7 ; 2818K « i
FiL G s (033 H B (1L 5 L-14834): 55 [ Fisher 23 7] 3 H
T CBEAS 10 mL, #1555 20180925 ) : Solarbio /A ] 5 1%
TR (35:030002710001 , 21 = 98% ) - 5 5 2 4E
PR RS AL JoK kR eR (A5 20180118 ) : b 5t
) AR T A AR AR R (45 S1.28211620):
Coolaber 73] 3 ST AU fb R 7RI R 5 (k25 3 D
REJ1  FRAP ¥ ) : 3 2 RAEYFH AN H]

1.2 U5

MSA125P-100-DU ¥ 43 Hr K- : [ SARTO-
RIUS /A A ; KQ-500E #8754k 7% : B 1L T = AU A8 A
2N 7] s Axio Observer D1 44 . 2 [&] ZEISS 2\ 7 ;
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BT B AL o 1 1 D 525 o 4 IR S USSRk L 17
T FEVERAS o BT R R IR ST FREL 2 ¢
AT, 7K 4 mL,IE2) . 2 000 r/min .0 10 min, 37
F FW, T 4 mL 7K, 2 000 v/min B0 10 ming /N>
i FVEBU  DITENN 200 pL ZKIRAI 4 L HR i A .
iR 7 40 CRYZKTE TR A HM A R, (R BRE 3 R
FEEIE RS T 40 Chnb LBk, 43 5 HC 100 pl
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) 3 — e e, ol AR 55 36 7 X AR T B
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[ )5 A T 0 S AR AT
1.3.2 AR B 5 A
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Bl W BT B T R b v S Y 45 (1.0 /1) 0,80, 160 .
240,320.400,480.560 pL 4351'E F 2 mL &),
FHW B2 IRAERE . BRI & TR L TE R
0.5 mL 5 2.5 mL 0.2 mol/L #E AR VA IR & .S min J5
JIA 100 o/L YBREREMIA WL 2 mL, JIZKEZA 2 10 mL,
KL 2 hJs GEED'E ), DAZEIE K 28 L6 BRG 7E 760 nm
TFIEBOCEAE ., DB TR (ng) AR, ]
SR AR bRt 2 . BURE i LIEW 0.5 mL
5 2.5 mL 7 0.2 mol/L &M IR A .5 min JE A
100 /L FUTRFRENIAM 2 mL, JH 10 mL HEIREZ, X
I 2 h Ji5 GEEE) , 78 760 nm 208 Rl WG EE{H .
1.3.3  fBW% DPPH H fi3LiEBRAE S Aol

I3 BIEL 100 pL 4 10.25.40.55 .70 o/L [ i 5 A
KIS N 100 wL 19 0.05 o/L DPPH HY Ly ¥k ( Skt
I, B BLEC) F 96 LA, = I (25 °C) 3kt &
30 min, 7E517 nm FIEMOEEEIEA A,;100 wL DPPH
FHESSZS9E +100 WL 2208 7K 5 100 pl I EESAHE +100 L
SRR KIS IRAE L3R 25 S IR OGRS (B 43 i
M A LA HERRES N DPPH [ 1 BE0075 4% MR 4
HBBRY VA MR P S R 3, Jl3d GraphPad Prism 5 4
P TR 1C, A

DPPH [ FHETE B3R /%=1 - (A, - A3)/A,]x100
1.3.4 BRI ABTS H FH LT BRAE ST A9 2 (ABTS 72%)

Fie BRI 6 P 18 B 5 i Ak 194 7 D) 2 B AR % L

PraAbBe J1 o Ui 307 IR B A TAEM, 76 96 LAk
FARLRIINA 10 wL £V B Trolox A#EHE(0.0.015
0.045.0.105.0.21.0.42 mmol/L) B4 i . +20 L JJL
LI TAEW + 150 wl ABTS TAEW, 5 min 5 &FLN
A 100 wL SR 5= IR, F 405 nm 2 W
1.3.5 HBREERE IR ERE I IIE [(ferric reducing
antioxidant power, FRAP)]

Fie BT 6 P U ] A B A 1 7 v N e A e 2 L
U ARE ST o BRI BO 4 TARM, 7 96 LR
LN A : 180 wL FRAP TAEW + 5 wL Z&48 /K8l
W JE FeSO, A1 #E# (0.15.0.3.0.6.0.9 1.2, 1.5 mmol/L)
BRESRIAI . 37 CIFE 5min J5 T 593 nm MEBOEE
1.3.6  HdEabr

A EHE L excle Fll Graphpad Prism 5 #AF #4744
PG A AR 120 25 0 DL B A v 22 (x2s)
FR.

2 GRS
2.1 HBRR S Al
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&

B 1 B ERETRE(x400)
Fig.1 The morphology for linden pollen under the

microscope( x400 )
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F2 HHXBEREEHEENELER (n=3)
Table 2 Determination of pollen content of each batch of

Linden honey (n=3)

R3 ERAEREREURIRLBEENESER
Table 3 Determination of antioxidant capacity and total phenolic

content of all selected samples of Linden honey

i FEfbitS  BRAER LR R
1 2018102501 34.13 w
2 2018121001 41.02 w4
3 2018102502 57.72 =
4 2018121002 73.59 =
5 2018102503 40.40 T
6 2018121003 42.73 i
7 2018102504 42.86 i
8 2018121004 45.28 g
9 2018102505 55.03 =
10 2018121005 76.73 =
11 2018102506 7.14 e
12 2018121006 17.36 w
13 2018102507 51.46 =
14 2018121007 66.83 =
15 2018102508 36.99 T
16 2018121008 56.17 &

DPPH Ml  ABTS'H it

CRIEEE o4 i A B
GS WG R %ﬁjﬂi;) "3‘(%;;’
(¢/L) (mmol/kg)
1 24.72+6.89 0.56+0.04 3.12+0.00 29191
2 39.46+1.99 0.47+0.17 3.81+0.11 329.18
3 86.13+6.91 0.15+0.02 1.96+0.08 186.45
4 105.10+34.50 0.22+0.04 2.26+0.01 174.64
5 59.37+23.99 0.40+0.02 3.10+0.08 261.00
6 76.75+8.09 0.43+0.06 3.48+0.14 281.91
7 34.62+12.15 0.53+0.01 3.49+0.00 291.00
8 57.76+6.62 0.25+0.01 2.99+0.36 298.27
9 86.46+41.74 0.14+0.07 2.82+0.08 195.55
10 93.04+31.67 0.27+0.03 1.97+0.02 183.73
11 37.09+19.64 0.29+0.05 2.54+0.03 223.73
12 63.72+11.78 0.31+0.10 2.08+0.07 24191
13 46.61+10.91 0.26+0.02 2.78+0.10 215.55
14 96.89+32.76 0.22+0.01 2.19+0.05 207.36
15 66.65+38.11 0.27+0.22 2.42+0.21 271.00
16 107.76+34.17 0.43+0.10 2.29+0.09 222.82

S YN b s i R AR R 2R 5 FE R y=0.011x+0.023 9
(R*=0.999)(K 2).

20 r
15 F
b
R 10 f
=
05
0 1 1 J
0 50 100 150
WE TR g
B2 E&RFEHRIEHZE

Fig.2 The standard curve for gallic acid

B LD B i A B TR N TN 4
RULF 3. 3R BRI E S 5 O TR
FHE 174.64 ng/g~329.18 pofg, Ml SR E I 2 5
TR, 2 329.18 pgfg, HUKON 8 SR, R & fde
R 4 SR, Ry 17464 wg/g, Fo iR B4 2 5
TN 174.64 nglg ~222.82 pelg, B R4 KR &
TN 223.73 wglg ~392.18 welg. AR 2L AL B AL B
FEIC T b IR BEER
2.3 MRS DPPH A LR ER1E

16 LA A % Xt DPPH A i 2L 3545 K [R) 2 B 1Y)
T BRAE LI BR 23 AT O BE 038 i 15 58 . #h
2 3 LA, AU B8 DPPH [ L35 B R 10 (8
16 (24.7246.89)g/L~(107.76234.17 /L 2 [i] , H b 4B AT
BATEEE 1Cs (M (46.61£10.91) g/L~(107.76£34.17) g/L.,
B R AE 2 1Cs (M (24.7246.89) o/1.~(76.75+8.09) gL,

WA W XA, 5 SCER(1713GE BB 28 DPPH 553

R [Cs {1 35.35 mg/mL~87.93 mg/mL FEAW) 4,

2.4 BRBERT ABTS [t 15 B AE
il 2 LI 3.

L5
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Fig.3 The standard curve
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0.992 9) (& 3A)., LA Trolox i, 16 HLARH 2 ABTS
H AR BRAE S A (0.14£0.07 )mmol/kg~(0.56 +
0.04) mmol/kg , H A AR BLIESE ABTS H 2 AT BRAE
$3749(0.14+0.07 ) mmol/kg~(0.43+0.10) mmol/kg , A 24
165 ABTS'A HHIEMTERRBE S (0.25£0.01) mmol/kg~
(0.5620.04) mmol/kg, FEAILE UL 3.
2.5 MR AR ES T L R e

P FeSO, #¢ B (mmol/L) A AR A, ' Bk A
BRI AR IE RN ZE T FE N v = 0311 9x + 0048 4 (R%=
0.9999)([& 3B). LA FeSO, i1 16 FLAB B2k 2 1A J
£ 71 M (1.96+0.08 ) mmol/kg~(3.81+0.11) mmol/kg, H:
TR AL RS TR IR RE 1 (1.96+0.08) mmol/kg~
(2.82+0.08) mmol/kg, #4446 4 Bk B3 34 S RE 1
(2.08+0.07) mmol/kg~( 3.81+0.11) mmol/kg, e Lh
W3k 3,

3 it

WCEE Y 16 AT it A A DA E BT 2, 1 I )
TR AEAT , AEAEA I 25 5 SRR e & 1 22 A
K, 7.14%3) 76.73% 55, PRI, AT HR Hs AR A A6 4 1%
BT A A A, DAIX AR PR 2 5 AR %
ZERERWT, Horp 7 SR R A & R T 50%
TE SRR BAE 5 59 HEBI ALK & /N T 50% , 78 X
SRR Z AR o AR SO X A HE IR B Y S
AT TIE, B&m A FIRITE 17464 pg/g ~
329.18 pglg, 5 SCHR A AE 25 R H A — B0, Horp g i
TE 2 R &N 174.64 wg/g~222.82 pg/g MR 4 b 26
SN 223.73 ng/g~329.18 pelg, “EEFAK.
KRR WG & & 5 A IS PEAETE—E 1 %
FRI2 R U T TR R, T AT PR R
K HH DPPH 5 (ABTS 35 K FRAP 5 3 il )y i 4B ) 2
PR ACRE S HEAT T3P0, 25 R o | A L B ARy
WA P EAER PRSP S S
SEIEARDC, (B SAb B P A iE 1 225 A K,
FE IR 2 T AR AT P S BRSO MR
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