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Abstract: In this study, the spectrophotometric method was used to determine the total phenolic acid contents, total flavonoid contents and
tyrosinase inhibitory activities of 10 kinds of honey. Their antioxidant activities were evaluated by the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical-scavenging capacity and ferric ion reducing antioxidant power (FRAP) assays. The results showed the contents of the total phenolic acids
and flavonoids in the 10 kinds of honey were 116.16~2 133.33 mg PCA/kg and 8.31~120.81 mg QUE/Kg, respectively. The ICs, values of
DPPH honey samples were 16.25~674.22 mg/mL. The FRAP values were 0.50~7.39 mmol Fe*/kg. The ICs, values of tyrosinase inhibition
were 9.15~350.26 mg/mL. The buckwheat honey exhibited a significantly higher DPPH radical scavenging ability (16.25 to 45.83 mg/mL),
FRAP (3.21 to 7.39 mmol Fe?*/kg) and tyrosinase inhibitory activity (9.14 to 14.16 mg/mL), compared with other kinds of honey (p<0.05). The
antioxidant and tyrosinase inhibitory activities of honey were significantly correlated with the contents of total phenolic acids and flavonoids in
honey (p<0.05). This study provides a basis for the development of honey-based functional products.
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Table 1 Contents of total phenolic acids and total flavonoids, and their antioxidant and tyrosinase inhibitory activities of honey from

different nectar plants

Hasik P BB/ S 1.0 FRAP/ DPPH e
(mg PCA/kg)  (mg QUE/kg) (mmol Fe™/kg)  |Cqy/(mg/mL)  ICsy/(mg/mL)
MptE 1 BRI 205612093  27.1020.95 1.3441.25 146504056 207.21 40.64
MARTE 2 E4 249934301  20.0140.66 1.6740.67 88.3941.06  168.9541.27
WAE3  Hik 255194201 22444084 1.534.74 80.194.53  256.74-1.47
MEF 1 I 20160461  17.60+.28 1.1040.54 168.3340.54  106.4140.44
HEE2 I 22003418  27.8820.70 1.2541.22 142144116  82.88.67
mEZ 3 JIH 211564.00  16.6940.69 1.1440.89 154714127  85.35+2.34
RIEEL  BEH  47866#4.94  47.574.79 2.6741.56 57.1842.04  60.301.94
RIEE 2 L@ 450754156 34.9422.14 2.79+.08 3317#4.14  55.214.09
RIEE3  WLE 47253875 3316422 2.1440.71 4874431  32.994.56
FMEL LR 15473488  11.444069 0.674.02 390.31H.17  79.2243.01
FME 2  HW 11646479 8314011 0.5040.53 674.2240.27  95.0842.47
HFME3  Td 141024204 106140.22 0.6640.90 481774089  88.43#.55
FIEEL  dw 259.244518  21.0140.95 1.3440.61 12477427  211.9040.56
FIEE2 i 226244241 3337452 1.0440.88 188.741.74  199.8341.32
F4&E3  iTT 26812#4.96  22.9320.93 1.2840.27 159.4040.65  131.71#2.05
A% 1 @ 2133333305 120.81#.18 7.3940.78 16.2540.74 9.1540.96
FEE2 MEE 968554313  75.3640.48 3.3840.49 45834069 14164053
FEE3 AEL 86020456  48.7440.95 3.2140.62 26.1540.26 13264147
RARE 1 483 322534370  36.1841.65 1.25:4.24 95074057  91.3640.67
RARE 2 @3 394.6349.33  44.0140.45 1.8140.58 95414085  94.62+1.34
RARE3 483 31300441  40.3640.51 1.4140.76 64.3841.27 104564233
BEEL S ® 270004503  27.0743.04 1.0140.54 102.194.13  141.5040.45
PARE 2 AREE 349224455  34.09%2.03 1.40.26 83.36.57  125.61+.27
FBAE3 AR 321733094 4153423 1.2140.63 80.4741.26  132.6941.49
FEEL L 246208207  22.9441.00 1.2640.91 165.9940.78  295.9140.74
FEE2 L 23159441 21454054 1.39H.45 175.6840.97  301.1440.54
FEE3  wW)| 251134081  22.3140.63 1.3540.28 154.3740.66  285.6341.28
MAE1  IEH 243164311  22.7940.85 1.4440.56 186.004.21  314.8740.92
MAE2 I®H  230.644.22  21.3020.45 1.3240.49 180.1241.47  350.2641.37
WAE3  #d 21792430  22.0640.78 0.8740.87 197.851.59  334.054.15
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Table 2 Correlations of Antioxidant capacity and tyrosinase inhibitory activity with total phenolic acid and total flavonoid
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FRAP 0.976**  0.925%* 1
DPPHICs 0422%  -0541* -0.497** 1
BA R B EEITH) 11C, 0.922%*  0.898**  0.892** 0.310 1

VE: %R 0.01 AR (RE) , HRHBEFE; *£ 005485 (RE) , HEHEDE,

241 WBSEA L EEEL. EHERAR KM

F 2 FHOMESE SRR, 8% AR AN S B R A&
5 ETICERE AN R E (p<0.0D) , Hib
F& DPPH H Hi2& 1ICs AHCHER 2 (p<<0.05) o M
My PR R S B 1) B 5k B 18 SR e 7T BIAH G R 30
T 515k DPPH H LA 25, X 2F AR
AN LR R NHLEEANE,  [Fl—4)5 n] fe 2RI H A
FPTEALRE S 7. T B RNIR) 2% 5 TR AT B R
B RRE, {HDPPH HHETEMRAE MY, XUl
W DUAARE IR T 52 S YRR S R 2 = R A,
TR SR A TR AR5 55, Monika @5t
ABTS Fl FRAP PiFh 7k LA 1 8 FIEREEAN 4 Fh i
FBUBEMIPTEMRE S, SRR, PUALRE I S5X
FREERHR. W GRR. WA R, Sha
BR. KRR, Wk RAKHEAR, HARNKEYS

ABTS F FRAP [1JFH I RECANFA.
242 BERFBRERITHIGEN L BB, K H R
H8 K

e o} T BRIV 1 U/1Cos [EL5 S Y R AL
RS 2B )9 0.922 F10.898 (£2) , HE¥E
TEARDG, 3R BH RN SR 2 o L T R Tl s P A |
FRAEEH . A SCHRIGER A S a0 R LR
P-Tr IR SRIGIR . M 2L SRy S5 2 m A T 2
FRREE YRS S), ABEe R, AR SR &R i
1 IR 2 A B SRR RE ) e, AR B e P AT
ST A A, ELTI S 5 e 1 T TR AR e U
BT, Ui HARS S RRBEIHI RE 14 P RE S I R AN B IR )
FhAG 5%, Corradi | 007 s HAIHREUIN T 2R
B A B S R B, BB TR R & TIRR
L 25 P T e R A T A1) B8 7 T R DU AN 52

117



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.1

3 g

AWEFCLLEL T 10 AR ARG 2 10 i By AN
SN B S R 22 S, IS DPPH B HE R AR S 1
IR R IPHI HPURALRE Sy, I IR 1
PR ARG RS AIRCR, FEo i 1 S B AT B
B SIXPIRPAEDEEZ B ARSI SORRY, AN
TEYR b ) B A U A B RS . 5722
BRI R TR RE R R A e
FLR IR A SR 5 B AR ey o ARSI TR B,
e e B AT PR T R A A AT 2 R
T HUARAFEVE R AHT FE NPT AE PEA IR
BBV AN IR S K S, OB S DI RE T T
RGEBAAE, P I SR S

Bt I bk

[1] Alvarez-Suarez J M, Tulipani S, Romandini S, et al.
Contribution of honey in nutrition and human health: a
review [J]. Mediterranean Journal of Nutrition and
Metabolism, 2009, 3: 15-23

[2] Viuda-Martos M, Ruiz-Navajas Y, Fern&dez-Ldpez J, et al.
Functional properties of honey, propolis, and royal jelly [J].
Journal of Food Science, 2008, 73(9): 117-124

[3] Bogdanov S, Jurendic T, Sieber R, et al. Honey for nutrition
and health: a review. [J]. Journal of the American College of
Nutrition, 2008, 27(6) : 677-689.

[4] s NGRS, HE S A 6 MR g E s
I 75 AR Rl 2E,2021,49(4):135-140

[5] BaekY S, Kim Y J, Baik M Y, et al. Total phenolic contents
and antioxidant activities of Korean domestic honey from
different floral sources [J]. Food Science and Biotechnology,
2015, 24(4): 1453-1457

[6] Dzugan M, Grabek-Lejko D, Swacha S, et al
Physicochemical quality parameters, antibacterial properties
and cellular antioxidant activity of Polish buckwheat honey
[J]. Food Bioscience, 2020, 34:100538

(71 B p R 2 1ot 558 A E IR S A R ST
AR PRI HT[] B R, 2021,42(3):150-157

[8] MBS RSN RN FE[D]) M R K%, 2017

[91 At Te, X, s, S5 T R R 1 4] S 06 e FLAE AR
I FAH i D RO e 4 8 [3]. o R 56 72 2 42,2005, 14
(6):740-742

[10] Cheng J X, Li Y Q, Cai J, et al. Phenolic compounds from
Ficus hispida L. f. as tyrosinase and melanin inhibitors:

Biological evaluation, molecular docking, and molecular

118

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

dynamics [J]. Journal of Molecular Structure, 2021, 1244:
130951

Habib H M, Kheadr E, Ibrahim W H. Inhibitory effects of
honey from arid land on some enzymes and protein damage
[9]. Food Chemistry, 2021, 364(20): 130415

Nuhu A, Nam Y K, Rim L K, et al. Antioxidant activities and
tyrosinase inhibitory effects of different extracts from
pleurotus ostreatus fruiting bodies [J]. Mycobiology, 2010,
38(4): 295

Sohretoglu D, Sari S, Barut B, et al. Tyrosinase inhibition by
some flavonoids: Inhibitory activity, mechanism by in vitro
and in silico studies [J]. Bioorganic Chemistry, 2018, 81:
168-174

e, 7 I R P A AN R R R B U TE T T ).
£1 /i F}4#,2005,8:352-356

NI, B AR, 08 58, 45 B SR AL AL % 53 T[] B i L
AV ARHE,2017,38(21):281-285

FHE RIS, A, S T R B A S A R 2
L HUAMETE RO FE[]. & i, 2010,31(1):54-57
Al-Mamary M, Al-Meeri A, Al-Habori M. Antioxidant
activities and total phenolics of different types of honey [J].
Nutrition Research, 2002, 22(9): 1041-1047

PIRKIHE. 56 2 1 3, 2 e v 3 3 Ff 43 AV TR0 i PO o 57
[D] oM T LR K 5,2020

Shen S, Wang J, Qin Z, et al. Quantitative and discriminative
evaluation of contents of phenolic and flavonoid and
antioxidant competence for chinese honeys from different
botanical origins [J]. Molecules, 2018, 23(5): 1110

Hamide I, Avni H. Phenolic and flavonoid content, and
antioxidant activity of honey from Kosovo [J]. Journal of
Apicultural Research, 2020, 59(4): 452-457

Beretta G, Granata P, Ferrero M, etal. Standardization of
antioxidant properties of honey by a combination of
spectrophotometric/fluorimetric assays and chemometrics [J].
Analytica Chimica Acta, 2005, 533(2): 185-191

Sant'‘Ana L D'O, Sousa J P L M, Salgueiro F B, et al.
Characterization of monofloral honeys with multivariate
analysis of their chemical profile and antioxidant activity [J].
Journal of Food Science, 2012, 77(1): C135-40

Monika K M, Malgorzata S, Anna T, et al. Relationships
between the content of phenolic compounds and the
antioxidant activity of polish honey varieties as a tool for
botanical discrimination [J]. Molecules, 2021, 26(6): 1810
Sicak Y, Sahin-Yaglioglu A, Oztiirk M. Bioactivities and
phenolic constituents relationship of Mugla thyme and pine



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.1

[25]

[26]

[27]

honey of Turkey with the chemometric approach [J]. Journal
of Food Measurement and Characterization, 2021: 1-14
Truong X T, Park S H, Lee Y G, et al. Protocatechuic acid
from pear inhibits melanogenesis in melanoma cells [J].
International Journal of Molecular Sciences, 2017, 18(8):
1809

Mi A S, Jae-Sook K, Chool B Y. P-coumaric acid not only
inhibits human tyrosinase activity in vitro but also
melanogenesis in cells exposed to UVB [J]. Phytotherapy
Research: PTR, 2010, 24(8): 1175-1180

Jo H, Choi M, Sim J, et al. Synthesis and biological
evaluation of caffeic acid derivatives as potent inhibitors of

a-MSH-stimulated melanogenesis [J]. Bioorganic &

(28]

[29]

[30]

Medicinal Chemistry Letters, 2017, 27(15): 3374-3377

Li H R, Habasi M, Xie L Z, et al. Effect of chlorogenic acid
on melanogenesis of B16 melanoma cells [J]. Molecules,
2014, 19(9): 12940-12948

Szewczyk K, Miazga-Karska M, Pietrzak W, et al. Phenolic
composition and skin-related properties of the aerial parts
extract of different hemerocallis cultivars [J]. Antioxidants,
2020, 9(8): 690

Corradi I, De Souza E, Sande D, et al. Correlation between
phenolic compounds contents, anti-tyrosinase and antioxidant
activities of plant extracts [J]. Chemical
Transactions, 2018, 64: 109-114

Engineering

119



