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Abstract: Taking the blueberry honey of Guizhou as the research object, its physicochemical indices, antioxidant activity, and polyphenol
composition of blueberry honey of Guizhou were analyzed. The results showed that blueberry honey of Guizhou had an acid value of 44.69
mmol / kg, total sugar content of 79.30%, with its glucose content (40.88%) higher than its fructose content (38.41%). The total phenolic acid
and total flavonoid contents were 20.27~24.72 mg GAE/100 g and 3.88~6.77 mg RE/100 g, respectively. The ICs, values for the DPPH free
radical and ABTS free radical scavenging rates were 119.04~136.56 mg/mL and 140.56~212.34 mg/mL, respectively. The blueberry honey
contains a total of 15 polyphenolic compounds (protocatechuic acid, p-hydroxybenzoic acid, vanillic acid, caffeic acid, p-coumaric acid, rutin,
ferulic acid, myricetin, uteolin, morin, quercetin, apigenin, kaempferol, isorhamnetin, galangin). Quercetin had the highest content among
flavonoids, with the content of individual phenolic acid decreasing in the order of p-hydroxybenzoic acid>p-coumaric acid>ferulic acid>caffeic
acid>vanillic acid>protocatechuic acid. The research showed that blueberry honey had a relatively high acidity and tended to crystallize. The
high quercetin content along with the changing pattern of phenolic acid content can be used as the reference indices for blueberry honey
identification and detection.
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Table 1 Physicochemical indicators of blueberry honey

GH/T 18796-2012 £ AR,

AL R Rl TR e mpaa ik
‘WBA WBB LSA LSB 148 2 R
BUE(mmolkg)  44.50£0.67°  45.79:0.70°  41.54:0.65° 4194:058°  44.69+0.65 <40
K% 21.03+0.10* 21.36+0.15% 21.43+0.10* 21.88+0.06* 21.43+0.10 <20 <24
& & h/(2/100 g) - - - ;
# 9 EAREL/ (mg/kg) - - - <40
SAEHA[mL(gh)]  15.874021° 14724031 1047015  10.89+0.11° 12.99+0.78 >4
EHE% 79.1940.34*  79.62+0.41° 79.31£1.09*  79.06+0.93% 79.30+0.69 >60
B Y% 40.99+0.23*  41.21+0.24% 40.40+£0.93*  40.91+0.52% 40.88+0.48 -
EHE/% 38.18+0.11*  38.41+0.17° 38.91+0.16*° 38.15+0.41° 38.41+0.21 -
A% - - - - - <5
E % i i i

E: -RTAEY, RITERFERARATERLIFME (p<0.05),

83



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.5

WRIPR, WEEEFHREEA4.69 mmol/kg,
w1 T EFR40 mmol/kg, S TRMFEATRFEE 2.3 = T
AT (p<0.05). 12 IR A 3= E5 T ide & P A LR
SR, SEIRAEEA B AR, T
RIL, AFEEFBSAIERR R Mg, 2N
L 06 B TR A e {9 53.3 mmol/kg®!, BT 415
mmol/kg?", L 450.0 mmol/kg™e AN [ [ 52t e 25
P AR AL EESRANTR], L BR AN PG (i B R E 1R
S50 mmol/kg™®s BN Adtk i B A R FE (8 v T b
FArE IR, SRR IR E I, AR RS 40
mmol/kg M F AL MAE NS, R MR w542 Bt
MR R R 2 —

BR R TYK D &5 E21.43%, K T140hrE, %
B A B MR RN IR BE B PR S B X
79.30%, HIEFERIEE L N1.06, J& 2 4h i
BT EARCRKGH, UHBCE R EE, RERTER)
FIPEIE SR i P S SRR R, SRR
DR ZE A, PEVEREE12.99 mL/(g-h)&T
FrifE4 mL/(g-h), UEBARERRZ IS I TSR, Hrfee s
FHBEARE R4,

22 ZERMRE R BN

SR FH 5 R B - B B 0T B v R VRS R T 7
Amberlite XAD-2 P HEFEEAIATREI, 7EBT0E 71 25
FHEAT, SEFREGE AR, BT RHAZ RN
MBS T3 (MRMD B3, A5 R AR AN 250
MR =8, HAAE 7 B8 BEXRTRTISS s/ .

4 HLIEREESIR N 15 M2l (R 2), XA
I, WRZESENREEPSHEILRR. SRR
R, FER. WM. MEGRR. 7= T PR
Wl 25, LISy 10 2Byl Y, Ak,
KEBEEZR, #RER. AR, GRER. KRS
FhZ Y e SR B A . 4 BRI S 2
M & BIA —E 2R, MRS, EERE
HRTIIH 7 R, SR TR R IR IR R . A
FRA A SR S BT LA (p<0.05), FYRZEY)
IR, T ERAAE ARG, R R S A R B = T
Jellihs, UK TLR R & B ) s IO WS 2 B R L 5
WAK . BREEHR R S, fElERE P 8 Fi,
HAP SR IEEENS T RBRER, kR, 8
. LEm RRERGEYEES T RILA (p<0.05).

BRI, 4 MIEREMRE MRS H
IR s X 2 R > 00) 7 S I> P B >
MERR>F B> 5 ) LRIR,  HLIR IR0 & S i s o
W R . IR PR S B I 2 B R ] DMEN

84

FAEE IR IARAE, WlsE O R itz M
WaE (M. RRBFR), BR0E (xR %R
By, FARHEE ORBER. M. KEHEE O
R, Femmy) PP MR IR R R A R
JBFY, 5& 0 a R s R R, TR 2
R RE o

400000 [~
300000 -

200000 | N{ M )
L JUF\\,, Mk JN‘&,J )L

0 10 20 30 40

t/ min

450000 |-
400000 |-
350000 -
300000 -
250000 -
200000 -
150000 -

100000
50000 -
0

0 10 20 30 40

t/ min
B irmfEEEETRE
Fig.1 TIC chromatograms of the components in standard
reference substances and blueberry honey
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Table 2 The variety and content of polyphenols in blueberry honey

odh

BETE
JRILEBR
xt 72 AR T BR
HFmR
ope
i+ & 2B
T
T 2R 8%
FhAEER
e &k
AEZFE
M F
FERE
) &y
oL A Ey
aME
W E
BREF
opeiE AR R LY

Rt 4 % B4 18] /min

4121
5.774
9.260
10.760
11.040
15.171
15.460
16.427
19.552
19.864
22.668
22.940
25.072
25292
25.586
25.941
29.620
29.999
30.097
30.202

[M-H]'

168.7
153.0
137.0
167.0
179.0
162.7
609.1
193.1
301.0
301.0
269.0
301.0
269.0
271.1
285.0
315.1
253.1
255.1
269.0
283.1

)3 7 A2

y=162929.26x-12689.60
y=144866.47x+2084.84
y=76668.30x+8675.95
y=2473.36x-2039.54
y=242641.56+3522.31
y=136556.43x+110.21
y=84520.67x-6846.89
y=21119.59x-609.04
y=131424.91x-139942.64
y=122219.19x-13841.62
y=272678.79x+14266.43
y=285768.07x-9109.99
y=194681.17x+8816.84
y=123418.52x+7107.57
y=16065.75x-1128.22
y=305108.05x-61674.82
y=116259.45x-5770.99
y=67932.07x+4998.67
y=16686.55x-3701.34
y=564738.04x+52427.90

RZ

0.999
0.999
0.999
0.999
0.997
0.999
0.997
0.999
0.999
0.997
0.999
0.998
0.999
0.997
0.996
0.997
0.999
0.999
0.999
0.998

&4 A/ (ng/mL)

0.1~10
0.1~25
0.25~25
0.25~25
0.1~25
0.1~25
0.05~10
0.1~25
0.25~25
0.1~25
0.05~25
0.25~10
0.1~10
0.05~10
0.1~25
0.25~25
0.05~10
0.05~10
0.1~10
0.05~10

WBA &%
/(ug/100 g)
7.3740.22°
101.04:£0.48°
11.31+1.77
27.82+0.21°
46.29+2.42°
10.88+0.46°
35.08+0.76"
2.57+0.02°
4.94+0.12°
144.73+1.08°
146.77+2.00°
9.87+0.31°
76.04+1.13
131.06+4.83"

0.72+0.06*

WBB 4%
/(ng/100 g)
10.57+0.42°
100.19+0.18°
10.77+0.22°
27.31+0.62°
44.44+1.67°
8.95+0.16"
33.72+0.34°
2.58+0.01°
4.87+0.01°
140.10£1.03°
147.61+2.48°
8.85+0.28"
72.75+1.75°
127.67+4.01°

0.70+0.01*

LSA &%
/(ug/100 g)
9.46+0.21°
106.31+1.56°
17.93+0.50°
28.14+2.26"
60.29+1.51*
5.0440.08°
29.26+0.38°
2.59+0.04°
4.86+0.03*
4.47+0.49°
67.6£0.42°
2.260.09°
46.67+1.12°
38.39+1.06°

0.82+0.13%

LSB 4%
/(ug/100 g)
9.96+0.05%
106.03+1.21°
16.79+0.19°
26.84+2.07°
55.17+1.27°
4.89+0.31°
25.32+0.38¢
2.59+0.01°
4.91+0.04
4.81+0.28°
69.57+0.87°
2.37+0.06°
40.75+0.52¢
38.28+1.91°

0.78+0.09°

E: R TARH, BBEFPARNEFERERETHSGEE L FEH p<0.05,



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.5

3 EEENDHEE. SREEMRELENE
Table 3 Total phenolic acids, total flavonoid and antioxidant activity of blueberry honey

H& EEE/(mg GAE/100g) %% F/(mgRE/100g) DPPH & W &R Z/(ICs mg/mL)  ABTS B w1 & 4% /(1Cs, mg/mL)
WBA 24.72+0.24° 6.77+0.04* 119.04+0.41° 140.56+0.62°
WBB 23.100.05 5.93+0.05° 123.64+0.79" 156.81+2.39"
LSA 22.44+0.26° 4.08+0.04° 128.04+0.50° 190.93+2.99¢
LSB 20.27+0.30¢ 3.88+0.03¢ 136.56+0.62¢ 212.34+43.15¢

A AR AR B F ARG £ 7 R Ep<0.05, -RTFAEE.
4 BEENDEHER. SRESMENEEEXES

Table 4 Correlations of antioxidant substance and antioxidant activity of blueberry

BB ER bS 3.0 DPPH § w2k ABTS A g3k
BEER 1 0.890 -0.993%* -0.956**
B i 1 -0.909 -0.977*
DPPH # 3% 1 0.975*
ABTS f 9 & 1

JE: *RAE p<0.05, **p<0.01.

W75 2 R R AL S B R & 5 H T AL vE A of anthocyanin monomers from blueberry fruits through
FHEHTINR 4 BN, AR AETR & =5 DPPH chromatographic techniques [J]. Food Science, 2017, 38(2):
] FHIEIE R 1Cs 11 ABTS H BISETE R 1Cso (AT 206-213
BARE TN (1=-0.993%*, r=-0.956**) ,1ji#] [2] AR, FINEG DL MR 3 B U M R o ). o A,
AR Er i, i) DPPH H HHAEFT ABTS H Hi%k 2016,5:1-10
IRE bk . SOEE S ES ABTS HHEER% LI Ya-dong, SUN Hai-yue, CHEN Li. Blueberry industry
ICso [H A B AN (r=-0.977%), Ut HH B Bl & development report in China [J]. China Fruits, 2016, 5: 1-10
s, fM] ABTS H H2E55ERE /)i . It/ DPPH [3] Bowtell J L, Aboobakkar Z, Conway M, et al. Enhanced task
H LSRR E 1Cso fEFN ABTS H HIEIERZ 1Cs {H A related brain activation and resting perfusion in healthy older
HREZ MM (1=0.975%). adults after chronic blueberry supplementation [J]. Applied
3 éﬁiﬁ Physiology, Nutrition, and Metabolism, 2017, 42(7): 2016-

2550

Zliﬁﬁﬁ%‘{ﬁ'\ﬁ‘ﬁ-%% B‘J@%EM}‘&H%&%&&J& [4] Su X, Zhang J, Wang H, et al. Phenolic acid profiling,
?fTE}F ?Hfﬁj\*ﬁ , éﬁ%x‘f‘uﬂ—? Eﬁ%ﬁ‘]ﬁﬁj\j@ﬁ)ﬁﬁ% antioxidant, and anti-inflammatory activities, and miRNA
My dhih, BA—ERPiEEe /), Hamigies regulation in the polyphenols of 16 blueberry samples from
i & &5 pE it B A B B, EEa%E China [J]. Molecules, 2017, 22(2): 312
XAD-2(M R PR 21 SFh 2 e i) LR IR [S]  AREE /T ARARL I, 5. op A S WA = B 9 0],
MR, HER. IR, NEFER. T, #511,2017,68(7):38-39
FIZRRR . A, REFR. SHER. MER. LIN li, WEI Xiao-ping, XU Zu-yin, et al. Research on yield of
=. WEm. BRER. BRZEXR, HPEIZWYHR blueberry honey by Apis cerana [J]. Apiculture of China, 2017,
Wt R A s, MRIVITE RSO Wit 68(7): 38-39
FEA RS YO 7 S > P B> DN E P> B> ) Lok [6]  BASLIR AR R R, S AL B L A TR S (1), B
B2, XS RNl 4 8 KD RETT R SR AR ie FRF,2013,34(7):330-334
BRY IR ZHAO Li-fu, XU Yun-you, DONG Rui, et al. Research
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