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TOM TAT

Cac mau mat ong don hoa gém: Mat ong xuyén chi (Bidens pilosal.), hoa trang (Schefflera
heptaphyllal) va ca phe (Coffea robustal.) tit Viét Nam da duoc chon dé phan tich vé cac tinh
chat hoa ly va kha nang chong oxy hoa. Day la nghién cttu dau tién vé cac hop chat hoat tinh sinh
hoc va kha ning chong oxy hoa clia mat ong xuyén chi va hoa tring. Cac mau duoc phan tich cac
tinh chat héa ly nhu: Téng ham luwong phenolic, téng ham luong flavonoid va ham luong
carotenoid. Trong 3 loai mat ong, ham luong hydroxymethylfurfural (HMF) dao dong tit 7,67 -
36,13 mg/kg va ham luong axit tw do dao dong tir 20,90 - 26,77 meq/kg. Hon nita, 3 loai mat ong
nay c6 ham luong cao cac chat c6 hoat tinh sinh hoc nhu: Phenolic tdng trong khoang tir 34,05 -
67,58 mg GAE/100 g, flavonoid téng trong khoang tir 3,00 - 7,07 mg QE/100 g va carotenoid
trong khoang tir 1,64 - 14,47 mg p-carotene/kg. Ngoai ra, kha nang chong oxy hoa ctia 3 loai mat
ong nay ciing duoc ghi nhan voi IC,, dao dong tir 38,59 - 53,37 mg/mL. Két qua ctia nghién ctru

nh4n manh tac dung tang cuong sitc khée cta 3 loai mat ong.

Tirkhoa: Hoat tinh chong oxy hda, hop chat phenolic, mat ong don hoa.

1. AT VAN BE

Mat ong duoc tiéu thu rong rai trén toan thé
gi6i vi huong vi thom ngon va gia tri dinh duong
cao, bao gom céc dac tinh chéng oxy hoéa, khang
khuén va chong viém [1]. Mat ong chira nhiéu
chat dinh dudng va hop chat hoat tinh sinh hoc,
bao gém: Protein, axit amin, vitamin, khoang
chat, flavonoid, axit phenolic va enzyme [2]. Chat
lwong mat ong duoc danh gia dua trén cac chi
tiéu hoa, ly, chd yéu phu thuoc vao ngudn hoa va
diéu kién thu hoach, méi truong ché bién, thao
tac, déng goi va bao quan [3]. Ngoai ra, cac hop
chat phenolic, axit ascorbic, flavonoid va cac dan
xuat carotenoid da dwoc dé xuat 1a nhimg thanh
phan quan trong quyét dinh kha ning chéng oxy
héa ctia méat ong [4].

Hop chat phenolic cé trong mat ong 1a chat
chuyén hoa thit cdp c6 ngudn goc tir mat hoa.
Chung 1a mot nhom hop chat da dang chia yéu

thuoc vé flavonoid va axit phenolic [5]. Nong do
polyphenol va flavonoid trong méat ong phu
thuoc vao ngudn goc dia ly va loai thuc vat cia
mat hoa [6]. Ham luong phenolic ctia cac mau
mat ong hoa nhiét d6i (Marbai-Hadramout),
Acacia (Salam-Tehamah), mat ong tix Thuy Sj,
mat ong hoa nhiét d6i (Iran) va mat ong hoa cam
(My) lan luwot 1a 75,13; 246,21; 68,59; 56,32; 61,05
mg/100 g [7]. Ham luong flavanoid trong mau
mat ong Dttc ghi nhan duoc 1a 5,8 ug/100 g va
c6 thé dat 510 pug/100 g doi voi mau mat ong
Phap [8]. Chung da duoc st dung dé danh gia
chat lwong mat ong va hop chat nhan dang dac
trung cho nguon goc thuc vat ciia mat ong [9].
Ngoai ra, mot s6 sic té trong hoa nhu:
Carotenoid, diép luc va anthocyanin ciing dong
vai tro 1a cac hop chét nhan biét ngudn géc mat
ong [10]. Trudc day da cé cac bao cao cho ring,
sic t6 trong mat ong c6 moéi quan hé tich cuc voi
kha niang chong oxy hdéa ctia né [11].
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Nhiéu phuong phap phan tich da duoc st
dung dé danh gia kha ning chong oxy hda cta
mat ong, bao gém: 2,2-diphenyl-1-picrylhydrazyl
(DPPH) (hoat dong loai boé goc tu do), FRAP (kha
nang khir sit/chong oxy héa), ORAC (kha ning
hap thu goc oxy), AEAC (ham luong axit ascorbic)
va TEAC (hoat dong chong oxy héa twong duwong
Trolox) [12]. Kha ning loai bd goc tir do véi mot
nta néng do6 tc ché t6i da (ICsy) da duoc bao cao
trong mat ong bach dan (31,24 mg/mL), nhan
(31,20 mg/mL), gung (2,77 mg/mlL) va hoa cic
(62,2 mg/mL) [13, 14]. Két qua cta nhitng nghién
ctru nay cing chi ra moi twong quan gitta tdng ham
luong phenolic (TPC) va téng ham luong flavonoid
(TFC) voi kha nang chong oxy hoa.

biéu kién dia hinh va khi hau caa Viét Nam ho
tro nhiéu loai cdy 4n qua, tao ra mat ong phong
phu va da dang. Tuy nhién, dir lieu khoa hoc vé
chat luong mat ong, dac biét 1a dac diém mat ong
dic trung cho timg dia phuong con han ché. Do
d6, mat ong xuyén chi (Bidens pilosal.), hoa
trang (Schefflera heptaphyllal.) va ca phé (Coffea
robustal.) da duoc chon dé phan tich céc chi tiéu
hoéa ly va kha niang chong oxy héa nhim dua ra
danh gia chat luong dang tin cay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatliéu

Trong nghién cttu nay, 4 mau duoc chon cho
mobi loai mat ong bao gém: Xuyén chi, hoa tring va
ca phé dé phan tich. T4t cd 4 mau (1 L mdi mau)
duoc chon ngau nhién tir cAc vuon nudi ong tai cac
thoi diém san xuat khac nhau trong vu thu hoach,
tuong tmg voi s6 16 san xudt cla trang trai nuoi
ong. T4t cd cac mau mat ong duoc thu thap vao
dau mua thu hoach nam 2022 tir tinh Yén Bai (mat
ong hoa tring tir thang 8 dén thang 10), tinh Dién
Bién (mat ong xuyén chi tir thang 6 dén thang 9)
va tinh Dak Lak (mat ong ca pheé tir thang 1 dén
thang 4). 4 mau cua tirng loai duoc dé riéng trong
hii thuy tinh t6i mau (100 mL méi hi) va bao quan
& nhiet do 20°C trong phong t6i t6i da 4 thang cho
dén khi phan tich.

2.2. Phan tich tinh chét ho4 ly ciia mat ong

Céc thong so hoda, ly bao gom: D6 4m, ham
lwong HMF (5-Hydroxymethylfurfural), duong,

protein va axit tw do da duoc phan tich theo cac
phuong phap da cong b [15]. Ham luong nudc
duoc xac dinh bang khuc xa ké ky thuat s6 (RM
40, Thuy Si). Bo axit tr do dugc do biang chuin do
kiém [16]. Ham luong HMF duoc xac dinh bing
phuong phap HPLC c6 phat hién tia cuc tim
(Agilent Technologies 1290, Hoa Ky). Téng luong
duong duoc xac dinh thong qua phuong phap axit
phenol-sulfuric [17]. Ham luong protein duoc phan
tich bang phuong phap tiéu héa Kjeldahl nhu mo
ta trong phuong phap AOAC International 979.09
[16]. Ham luong khoang chat duoc xac dinh bing
phuong phap F-AAS va ICP-OES [18].

2.3. Xac dinh ham luong phenolic tdng,
flavonoid téng va carotenoid tong

Ham luong phenolic téng duoc xac dinh bang
phuong phap quang phé st dung thudc thir Folin—
Ciocalteu. Két qua duoc biéu thi bang mg tuong
duong axit galic (GAE)/100 g [19]. Ham luong
flavonoids duoc do biang cach tron mat ong véi
dung dich AICl, va do hap thu duoc do & 415 nm.
Quercetin duoc st dung lam chudn va két qua
duoc biéu thi bang mg twong duong quercetin (mg
QE/100 g) [20]. Téng ham lugng carotenoid duoc
xac dinh theo phuwong phap cua Ferreira va cs
(2009) [19]. bo hap thu cda dich loc mat ong va
acetone/hexan (ty 1&é 1/4) duoc do & budc song
453 nm, 505 nm, 663 nm. B-carotene duoc st dung
lam duong chuén va két qua duoc biéu thi mg p-
carotene/kg [19].

2.4. Xac dinh hoat tinh chéng oxy ho4

Hoat tinh loai bd goc 2,2-diphenyl-1-
picrylhydrazyl (DPPH) ctia mat ong dugc do bing
phuong phap ctia Brand-Williams va cs (1995)
[21]. Chiét xuat pha loang (0,1 ml) dugc tron voi
3,9 mL dung dich DPPH methanol 60 pM. Do hap
thu gidm & 515 nm duwoc do sau 30 phut 4 so voi
mau trang chi chtta methanol [21]. Hoat tinh don
goc ty do DPPH (DPPH %) duoc tinh bang cong
thie (1). Axit ascorbic duoc stt dung lam mau doi
ching duong voi nong do lan luot 1a 2, 4, 6, 8, 10
mg/l. Két qua duoc ghi lai dua trén gia tri I1C;,
noéng d6 ma mau co thé khtr 50% goc tu do DPPH.

DPPH (%) = —"5%8‘;557 x 100 (1)
aAbsg
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Trong d6: ABS. 1a do hap thu ctia mau trang;
ABS; 1a do hap thu ctia mau.

2.5. Xt ly s6 lieu

T4t ca cac thi nghiém duoc tién hanh ba lan,
két qua duoc bao cao 1a gia tri trung binh + do lech
chudn. Phan tich phuong sai mot chiéu (ANOVA)
duoc st dung dé€ xac dinh su khac biét gitra cac gia
tri trung binh bang phan mém Minitab 16 (Minitab
Co., State College, PA, Hoa Ky). Gia tri p < 0,05
duoc coi 1a c6 y nghia thong ke.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chat hod ly cia mat ong

Bang 1 trinh bay sy khac biet vé cac thuoc
tinh hoa ly nhw: Do 4m, do axit tu do, HMF,
protein, duong va khoang chat ctia mat ong xuyén
chi, hoa trang va ca phé. Do 4m cfia ba loai mat
ong vuot qué gi6i han t6i da cho phép 1a 20% theo
quy dinh chat luong quoc té [22]. Ham lwong axit
te do va HMF dap tng cac quy dinh cta ny ban
Codex Alimentarius (ham luong HMF < 40 mg/kg
va ham luong axit tu do < 50 meq/kg) [22]. Tuong
te, do Am chia ca ba loai mat ong ciing khong dat,
trong khi ham luong HMF va axit tw do dat TCVN
12605:2019 [23].

Do 4m doéng vai trdo quan trong trong viéc
danh gia chat lvong mat ong vi luong nuéc du thira

trong mat ong c6 thé thuc ddy qua trinh lén men
nam men, tao ra ruou ethylic va CO, [24]. Diéu
nay c6 nghia la do 4m 1a yéu to thiét yéu quyét
dinh do 6n dinh ctia mat ong. D6 4m ctia mat ong
c6 thé thay d6i tuy thuoc vao cac yéu t6 nhu:
Nguén mat ong, thoi diém thu hoach, diéu kién
moi truong va thao tic ctia nguoi nudi ong. Mat
ong Viét Nam thuong chita do 4m trong khoang
10,78 - 23,96% [25], trong khi do 4m thu duoc ti
17,0 - 20,0% doi voi mat ong tir Thai Lan [26].

HMF rat can thiét dé chi ra do tinh khiét va
do tuoi cia mat ong [15]. Day 1a chat duoc hinh
thanh thong qua phan tng Maillard, xay ra khi
mat ong cé tinh axit duwoc dun nong [27]. Trong
nghién cttu nay, ham luong HMF thép cho thay,
mat ong chua tiép xtc voi nhiét do cao hoac diéu
kién bao quan kém. Dang lvu y, d6i voi mat ong
ca phé, ham luong HMF thap hon dang ké so véi
mau mat ong xuyén chi va hoa trang. Nghién ctru
ctia Pham va cs (2022) [25] cho thay, ham luong
HMF ctia mat ong Viéet Nam dao dong tir 12,37
mg/kg (mat ong cao su) dén 58,58 mg/kg (mat
ong vai). Theo Codex Alimentarius Commission
(2001) [22], mot s6 loai mat ong tir cAc nudc nhiét
d6i c6 ham luong HMF t6i da cao hon (t6i da 80
mg/kg).

Bang 1. Dic tinh hoa Iy clia mat ong xuyén chi, hoa tring va ca phé

Thong so6 Mat ong xuyén chi Mat ong hoa trang Mat ong hoa ca phé
bo dm (%) 21,90 + 0,43" 24,5+0,14* 22,6 +0,20°
Axit tw do (meq/kg) 22,08 +0,91° 26,77 + 0,08° 20,90 + 1,04°¢
HMF (mg/kg) 34,81+ 1,71° 36,13 + 0,58° 7,67 +1,16°
Protein (%) 0,00 + 0,00 0,19 £0,01* 0,18 £0,01*
Dbuong tong (%) 81,58 + 4,14° 78,7 +0,38 76,97 +0,71°
Ham luong khoang
K (mg/kg) 99,40 6,19 6,68
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Na (mg/kg) 39,00 15,80 0,21
Ca (mg/kg) 71,10 8,29 17,30
P (mg/kg) 29,30 0,61

Mg (mg/kg) 13,00 14,90 3,88
Fe (mg/kg) 2,50 0,17 0,66
Zn (mg/kg) 1,00 0,09 64,60
Cu (mg/kg) 48,40 48,40

Ghi chu: Dit liéu duoc thé hién dudi dang gid tri trung binh + dp léch chudn cia ba thi nghiém déc
14p. Cdc chir cdi khdc nhau (a, b, ¢) cho thay swr khdc biét vé mat thong ké (p < 0,05) gitta cdc nhom duroc

thir nghiém trong cung mot hang.

Duong chiém hau hét cac thanh phan ctia mat
ong va c6 thé duoc st dung dé danh gia chat luong
mat ong. Cac carbohydrate chinh trong mat ong
hoa 1a fructose va glucose chiém 65 - 80% téng chat
rdn hoa tan [28]. Nghién cttu ctia Boussaid va cs
(2018) [29] vé mat ong & Tunisia cho thdy, téng
ham luong duong thay déi tir 70,9 - 77,86%. Cu thé,
téng ham luong duong 1a 76,5% d6i véi mat ong
bac ha, 74,3% d6i voi mat ong huong thao, 77,86%
doi voi mat ong khuynh diep, 75,94% doi voi mat
ong xa huong va 70,9% doi véi mat ong cam [29].
Trong ba loai mat ong khdo sat, mat ong xuyén chi
c6 ham luong duong cao hon so v6i hai loai méat
ong con lai (p < 0,05).

Cac mau mat ong hoa trang va ca phé chira
mot luong nho protein, véi ndong do twong tmg 1a
0,19 va 0,18%. Truéc day, ham lugng protein trong
45 mau mat ong da duoc bao cao dao dong tit 0,1 -
0,5% [30]. Ham luong protein cao trong mat ong co6
thé chi ra muic do phan hoa cao, diéu nay cho thay,
mat ong hoan toan duoc tao ra tir phan hoa tu
nhién, chat luong cao [24]. Mat ong hoa xuyén chi
c6 ham luong protein thdp hon hai loai mat ong
con lai (khong phat hién). Hon nita, cic thanh
phan khoang chat trong ba loai mat ong rat khac
biét va co thé duoc st dung dé phan biét cac loai
mat ong hoa khac nhau.

3.2. Ham luong phenolic téng, flavonoid téng,
carotenoid va kha ning chéng oxy hoa

Tinh chat chong oxy hoa clia cac mau mat ong
duoc sang loc bang thir nghiém DPPH dé xac dinh
hoat tinh loai bé goc tu do. Tt ti 1é loai bd goc tu
do DPPH, phuong trinh twong quan tuyén tinh
gitta ndong do va kha niang loai bé goc tu do DPPH
dugc xac dinh, tir d6 xac dinh gia tri IC;, (1a nong
do6 ma tai d6 50% goc tw do DPPH dugc loai bo).
Mau nao cé gia tri IC5, cang thap thi hoat tinh
khang oxy hoa cang cao. Axit ascorbic dugc sir
dung 1am mau d6i chimg duong. Cac mau mat ong
c6 gia tri ICs, cao hon 893 - 1.328 lan so véi axit
ascorbic.

Gia tri IC5, cia mat ong ca phé cao nhat (53,37
mg/mL), tiép theo 1a mat ong xuyén chi (39,81
mg/mL) va mat ong hoa tring (38,59 mg/mL).
Theo Chua va cs (2013) [9], gia tri IC;, ctia mat
ong tualang la 5,8 mg/mL va gelam la 6,68
mg/mL. Tuy nhién, theo Kishore va cs (2011)
[31], gia tri IC;, clia mat ong tualang la 48,896
mg/mL va gelam 1a 15,681 mg/mL. Nhu vay, hoat
tinh chéng oxy hoa thuong dao dong gitta cac mau
mat ong va cing khong thong nhit trong cung
mot loai mat ong. IC,, ciia mat ong ca phé thu
duoc trong cac nghién ctu trudc day dao dong tue
123 - 300 mg/mL [2, 25]. Kha nang chong oxy hoa
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clia mat ong xuyén chi va hoa trang chua duoc bao
cao truoc day.

Ham luwong phenolic téng, flavonoid téng va
carotenoid téng ctia mat ong xuyén chi, hoa trang
va ca phé c6 su khac biét vé thong ke (Bang 2).
Dai véi mau mat ong ca phé, két qua nghién ciu
ctia Pham va cs (2022) [25] cho thdy, ham luong
polyphenol téng va flavonoid téng twong tng dao
dong tir 56,08 - 67,01 mg GAE/100 g va tr 4,55 -
8,52 mg QE/100 g.

Ham luong carotenoid ctia mat hoa trang (14,47
mg B-carotene/kg) cao hon dang ké so v6i hai mau
méat ong con lai. Theo Bueno-Costa va cs (2016) [20],
ham luong carotenoid trong mat ong dao dong trong
khoang 0,56 - 6,19 mg B-carotene/kg. Mac du ham
luong carotenoid trong mat ong chi chiém mot luong
nho nhung no6 gép phan tao nén mau sic va dic tinh
choéng oxy hoa ctia mat ong.

Cac bao cao truée day cho ring, ham luong
phenolic tdng ctia mat ong c¢6 méi tuong quan
dang ké véi mau sac cta né. Diéu nay c6 y nghia
rang, mat ong sam mau c6 nhiéu hop chat
phenolic hon va kha niang chéng oxy hoa cao hon.
Kha ning chong oxy hda cia mat ong sim mau va
nhat mau & B6 Dao Nha duoc do véi gia tri trung
binh 1an luot 1a 27,24 va 68,17 mg/mL [32]. Nhitng
két qua trén phu hop véi dit lieu tr nghién ciu
nay, theo d6 mat ong hoa trang c¢ gia tri thap nhat
(< 1 mm), tiép theo 1a mat ong xuyén chi (21,3
mm) va mat ong ca phé cao nhat (44,7 mm) trén
thang Pfund (0 - 8 mm - trang tuong tng véi nudc,
8 - 17 mm - rat tring, 17 - 34 mm - trang, 34 - 50
mm - hé phach nhat hon, 50 - 85 mm - hé phach
nhat, 85 - 114 mm - hé phach, > 114 - 140 mm - hé
phach sam) [33, 34].

Bang 2. Ham luong phenolic, flavonoid va carotenoid tdng va @ic tinh chéng oxy héa
ctia mat ong xuyén chi, hoa tring va ca phé

Ham luong Ham luong Ham luong IC
Mat ong phenolic tdng flavonoid téng carotenoid tong @ /21L)
(mg GAE/100 g) (mg QE/100 g) (mg B-carotene/kg) £
Xuyén chi 56,31 + 2,23" 3,00+ 0,07° 1,64 +0,48° 39,81+ 0,92°
Hoa tring 34,05 +1,92¢ 1,65+ 0,01° 14,47 £ 0,297 38,59+ 0,37
Caphe 67,58 + 0,14° 7,07 +£0,02° 1,69 +0,47° 53,37 £ 0,06°
Ascorbic axit - - 0,0432 + 0,0007¢

Ghi chu: Dir liéu diroc thé hién dudi dang gid tri trung binh + do léch chuan cia ba thi nghiém doéc
I4p. Céc chir cdi khdc nhau (a, b, ¢) cho thdy swkhdc biét vé mat thong ké (p < 0,05) giita cdc nhém diroc

thir nghiém trong cung mot cot.

3.3. Phan tich thanh phan chinh (PCA)

Phan tich thanh phan chinh (PCA) danh gia
su khac biét gitta cac loai mat ong. Phan tich da
bién nay giup tim ra cac ciu trac dix lieu quan
trong ctiing nhu cac xu huong va cuong do quan
sat duoc gitra cac loai mat ong dua trén cac dac
tinh vé hop chat phenolic, flavonoid, carotenoid
va hoat dong chéng oxy hoéa dé lam co sé phan

biét cac loai mat ong khac nhau (Hinh 1a, b). Két
qua & hinh 1a cho thay, cAc mau mat ong co6 thé
duoc chia 1am 3 nhém dua trén ngudn goc thuc
vat ciia mat ong. Mat ong hoa ca phé duoc dic
trung boi ham luong phenolic va flavonoid tdng
cao hon mat ong xuyén chi, trong khi mat ong
hoa tring khac biét béi ham luwong carotenoids
cao hon vuot troi.
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Hinh 1. Biéu d6 phan tich thanh phan chinh (PCA): (a) Biéu dé diém PCA ctia mat ong xuyén chi (XC),
mat ong hoa tring (HT) va mat ong ca phé (CF); (b) Biéu dé6 phan tich PCA ctia ham luong polyphenol
téng (TPC), ham luong flavonoid téng (TFC), ham luong carotenoid (TCC) va ICs, cia cAc miu mat ong

4, KET LUAN

Mat ong tir Viet Nam c6 chat luong cao voi
ham luong HMF < 40 mg/kg va ham luong axit tu
do < 50 meq/kg, phu hop voi TCVN 12605:2019.
Luong hop chat hoat tinh sinh hoc cht yéu trong
ba loai mat ong xuyén chi, hoa tring va ca phé bao
gom cac hop chat phenolic c6 ham lugng 14an luot
1a 56,31; 34,05; 67,58 mg GAE/100 g, tiép theo 1a
ham luong flavonoid 1an luot 1a 3,00; 1,65; 7,07 mg
QE/100 g. Mot luong nhd carotenoid cé ham
luong dao dong tir 1,64 - 14,47 mg B-carotene/kg
cting dugc phat hién, gop phan vao hoat dong
chong oxy hoa. Kha nang chéng oxy hoa cao cta
ca ba loai mat ong nay voi gia tri IC,, trong khoang
38,59 - 53,37 mg/mL.

LOI CAM ON
Chuing t6i xin cam on Truong Pai hoc Bich

khoa, Pai hoc Quoc gia thanh pho Hé Chi Minh da
ho tro cho nghién cifu nay.
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50

STUDY OF THE PHYSICOCHEMICAL PROFILE AND ANTIOXIDANT ACTIVITY OF BIDENS,
BLONG SONG AND COFFEE HONEY ORIGINATING FROM VIETNAM
Tran Thi Hong Hanh"?2, Tran Van Nguyen®-?
! Faculty of Chemical Engineering, Ho Chi Minh city University of Technology,
Vietnam National University Hochiminh city
“Vietnam National University Hochiminh city
Summary

Monofloral honey samples, including bidens (Bidens pilosa 1.), blong song (Schefflera
heptaphylla 1) and coffee (Coffea robusta 1.) honey from Vietnam, were analyzed for their
physicochemical and antioxidant properties. This study represents the first report on bidens and
blong song honey’s bioactive compounds and antioxidant activity. The samples were analyzed by
their physicochemical properties, total phenolic content, total flavonoid content and carotenoid
content. The levels of hydroxymethylfurfural (HMF) ranging from 7.67 to 36.13 mg/kg and free
acid ranging from 20.90 to 26.77 meq/kg in the three honeys were recorded. Furthermore, the
three honeys had high contents of total phenolics ranging from 34.05 to 67.58 mg GAE/100 g,
total flavonoids ranging from 3.00 to 7.07 mg QE/100 g and carotenoids ranging from 1.64 to
14.47 mg B-carotene/kg which contributed to its antioxidant activity with IC, ranging from 38.59 -
53.37 mg/mL. The findings of this study emphasize the significance of honey as a health-
promoting substance.

Keywords: Antioxidant activity, phenolic compounds, monofloral honey.
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