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TOM TAT

Nghién ctru nay tién hanh danh gid mdi tuong quan giira cac thong sb hda ly, hoat tinh sinh hoc va thanh phan
hoat chét ciia mat ong hoa ca phé thu nhan tai huyén Cu Kuin va xd Ea Kao, Tp. Buén Ma Thudt, tinh Dak Lik
dugc thu thap nam 2023. Két qua cho thdy chét lugng hoa ca phé dat yéu cau ddi theo tiéu chuan quéc té, Codex
Alimentarius. Ham luong chat khé > 77%, ham luong acid tong sé < 14 meg/kg, pH < 5, chi s6 HMF < 55
mg/kg, chi s Diastase trong khoang 16,087 dén 20,240 DN. Ham lugng polyphenol téng s (TPC) dao dong tir
46,451 dén 75,720 mgGAE/100g, ham lwong TFC thay ddi trong khoang 1,855 dén 8,792 mgQE/100g. Kha
ning chéng oxy hda tét hon cac mau thu thap nam 2022 véi gia tri 13,429 dén 33,412 mgTE/100g dbi vai kha
nang trung hoa gbc tu do DPPH va 180,574 dén 254,515 mgTE/100g ddi vi ABTS. Cac mau mat ong van duy
tri kha nang khang khudn tt vai gia tri ndng do tc ché téi thiéu tir 250 dén 500 mg/mL ddi véi Escherichia coli
va Pseudomonas aeruginosa, va tir 25 dén 400 mg/mL ddi vai Staphylococcus aureus. Bén canh d6, kha niang tc
ché tyrosinase ciing dang chii y voi gia tri 1Cs, trong khoang 0,587 dén 0,871 g/mL. Ham lugng cao dang ké céc
hop chét phenolic va alkaloid dwoc ghi nhan trong cac mau. Trong d6, salicylic acid va quercitrin ¢6 vai trd quan
trong ddi véi viéc duy tri hoat tinh diastase va chi s6 HMF thap; apigenin lién quan chat ché dén kha ning khang
khuan va duy tri hoat tinh chéng oxy hoa khi cac hoat tinh nay c6 thé bi suy giam do sy gia ting ham luong
saccharose trong cac mau mat.

Tir khéa: Hop chit polyphenol va flavonoid, khang oxy héa, khédng khuan, mat ong hoa ca phé, phan tich thanh
phan chinh (PCA).

PAT VAN BE

Mat ong c6 nhiéu tac dung c6 loi ddi véi strc khde con ngudi nhd s& hiru da dang cac hoat tinh sinh hoc lién
quan dén kha ndng khang oxy héa, khang viém, khang khuén,... (Samarghandian et al., 2017). Do do, mat ong
c6 gia tri kinh té cao va nghé nudi ong |4y mat da gitp cai thién doi sbng cta ngwoi dan va dong gop cé gia tri
vao tang truwdng kinh t& chung cua tinh Dk Lak. Théng ké cho thy, Dak L&k hién c6 khodng 220.000 dan ong
mat di chuyén theo cAc mua hoa v&i san lwgng mat ong dat trén 15.000 tan, kim ngach xuét khdu dat gan 30
triéu USD (S& Céng Thuong Dak LAk, 2022). Dak Lék 1a dia phuong c6 dién tich tréng ca phé robusta Ién nhét
ca nwéc. Cung véi d6, mua hoa ca phé hdng ndm la mot dic diém ndi bat va ciing 1a ngudn cung cip mat hoa
cho cac dan ong san xuét cla Tinh. CAc nghién ctru cho thy, mat ong hoa ca phé cé nhitng tinh chéat hoéa ly,
thanh phan hoat chét va hoat tinh sinh hoc dang chi y (Pham et al., 2022; Nguy&n Thi Huyén et al., 2022;
Nguy&n Minh Trung et al., 2023). Do d8, viéc nghién ctvu sau v& cac dac diém da néu nham tao co s& dir liéu
xay dwng bd nhan dién thwong hiéu mat ong hoa ca phé Bk Lk 1& mot yéu cau cép thiét.

Trén co s& dd, cac nghién clru v& mat ong hoa ca phé thu nhan tai cac vi tri dia Iy khac nhau tai Dak Lik da
duoc tién hanh. Két qua cho thay, cac mau mat ong thu nhan tai Cw M’gar, Cw Kuin, Krong Pak va Tp. Bubén Ma
Thudt co sy khéc biét dang ké vé cac déc diém hoa ly, thanh phan hoat chét va hoat tinh sinh hoc (Nguy&n Thi Huyén
et al., 2022; Nguyé&n Minh Trung et al., 2023; Nguyen et al., 2024). Cac nghién ctu cho thdy, cac hoat tinh sinh
hoc c6 méi lién hé mat thiét vai thanh phan hop chét tw nhién trong mat ong nhw cac polyphenol, flavonoid, cac
enzyme, dan xuét carotenoid hay céc vitamin (Cianciosi et al., 2018; Pham et al., 2022; Nguyen et al., 2024). Bén
canh dé, cac tinh chat héa ly, hoat tinh sinh hoc va thanh phan cac hoat chét trong mat ong c6 thé thay ddi phu
thudc vao nhiéu yéu t& nhw ngudn phan hoa, mat hoa (Gasi¢ et al., 2017) cling nhw cac yéu tb v& loai thwe vat, ki
thuat nudi, vi tri dia ly, didu kién khi hau va méi trwdng noi thu mau (Cheung et al., 2019). Do d8, nghién ctru nay
dwoc thwe hién nham danh gia méi lién quan gitra cac chi tiéu chat lwong, hoat tinh sinh hoc va thanh phan cac
hoat chét clia mot s mau mat ong hoa ca phé thu thap tai huyén Cw Kuin va xa Ea Kao, Tp. Budén Ma Thudt nam 2023.
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VAT LIEU VA PHUONG PHAP
Vat liéu va hoa chat

Thubc thtr Folin-Ciocalteu, MeOH duoc cung cp bdi hang Merck (Burc), ABTS (2,2-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)), DPPH (2,2-diphenyl-2-picrylhydrazyl), Gallic acid, Chlorogenic acid, Caffein, Epicatechin gallate,
Trigonellin, Salicylic acid, Apigetrin, Quercitrin, Quercetin, Kaempferol, Apigenin cta héng Sigma Aldrich. Céac
hoéa chét khac dat tiéu chuin phan tich.

Pia diém va phwong phap lay mau

Céac mau mat ong dwoc thu thap tai cac co s& nudi ong thudc huyén Cu Kuin va x8 Ea Kao, Tp. Bubn Ma Thugét,
tinh Pak L&k vao thang 2 nam 2023. Cac co s& nubi ong cach nhau tdi thiéu 4 km. Mbi dia diém nghién ctru thu 2
lit mat, dwng trong cac dung cu dyng mau khé da dwoc khir trung bang con thwe pham 70%. Mau duwgc bao
quan & nhiét dé 20 - 25°C trong bong t6i khong qua 1 thang tinh ti thoi diém thu mau. Thong tin vé dia diém thu
mau va ma héa thé hién trong Bang 1.

Phwong phap xac dinh cac chi tiéu héa ly va hoat tinh khang oxy héa

C&c mau mat ong dwoc phan tich bang cac phwong phap quy dinh  _ ., P S A
trong tiéu chuan Quéc Gia vé mat ong (TCVN 12605:2019) bao Bang %Jgﬁ,nlguti': 5:%?;2?;;;”2%22” thap
gom cac chi tieu nhw sau: ham lwgng chat kho hoa tan, ham lwong :

tro khoang, dd dan dién (EC), ham lwong dwong téng, ham lwong  STT  Ki hiéu mau Pia diém thu mau
dwong khtr, ham lwgng saccharose, pH, do axit ty do, ham lwong

hydroxymethylfurfural (HMF), hoat tinh diastase (1DN ¢ng véi sé6 1 CK1 T14 Ea Tiéu, Cu Kuin
ml dung dich tinh bét tan 1% bi phan huy béi cac enzyme amylase 2 CK2 Dray Bhang, Cw Kuin
c6 trong 1g mat ong trong 1 gi&r & didu kién nhiét dd 40 C). ) )

R 3 CK3 T9 Ea Tiéu, Cw Kuin
Phwong phép xac dinh ham lwong polyphenol, flavonoid tong o
s, hoat tinh sinh hoc cia mat ong 4 EK1 Buén H'Dok, Eakao
Ham lwong polyphenol, flavonoid téng sé, kha ning dap tit gbc tw  ° Ek2 Buon Tang Ju, Ea Kao
do DPPH va nang Iyc khir (Reducing Power) dwoc tién hanh theo 6 EK3 Eakao

phwong phap dwgc mo ta bdi Nguyen va Eun (2011); Kha nang
dap tat goc tw do ABTS duwgc danh gia theo phwong phap clia
Cano va dbéng tac gia (2000) Kha nang (rc ché tyrosinase dwgc xac dinh theo phwong phap dwgc mod ta bdi
Masamoto va déng tac gia (2003).

Phwong phap danh gia kha nang khang khuan

Kha nang (¢ ché vi khuadn gram am (Escherichia coli va Pseudomonas aeroginosa) va vi khuan gram duong
(Staphylococcus aureus) dwoc danh gia bang phwong phap khuéch tan dia thach (Singh et al., 2016) Hoat tinh
&c ché vi khuan mo ta théng qua kich thudc viing tre ché (zone of inhibition, ZOI, mm) sau 24 gi®& nudi cdy. Nong
dd e ché téi thidu (Minimum Inhibitory Concentration, MIC) ddi v&i cac vi khuan dwoc xac dinh bing phwong
phéap resazurin-based turbidometric (TB) dwoc mo ta béi Teh va déng tac gia (2017).

Phwong phap xac dinh ham lwong cac hop chét bang séc ky léng cao ap (UPLC)

Thanh phan cac hop chét phenolic duoc phan tich trén thiét bj Thermo-Ultimate 3000UPLC (Thermo Scientific,
Waltham, MA, USA) st dung cét sac ky PEP-C18 (dal x dworng kinh c6t x kich thwdc hat nhoi: 150mm x 4,6mm x
3 um). Mau mat ong dwoc Iy tam, loai can trwdc khi can chinh xac 1 g mau hoan tan trong 5 mL nwéc pH 2. Mau
dwoc chiét pha ran SPE, rira glal bang MeOH trwéc khi loc qua mang 0,45 um va bom vao hé théng véi dung
tich 2 uL/1an, 3 1an. H& dung méi nhi phan gdm methanol (pha dong A) va 0,1% orthophosphoric acid trong nwéc
Mili-Q (pha déng B). Téc d6 dong 0.2 mL/phit véi gradient ndng d6 thay déi: 95% B (0 — 0,5 phit); 95% — 83% B
(0,5 — 8,0 phut); 83% — 70% B (8,0 — 10,0 phdt); 70% -55% B (10,0 — 15,0 phut) 55% — 5% B (15 — 20 phut); 5%
— 95% B (20 — 22 phit) va 95% B (22 — 26 phat). Nhiét do cot chiét 30°C va cac hop chat dwoc theo dbi bang
cam bién t& ngoai (UV) buéc séng 265 nm. Céac hop chéat dwoc dinh lwong dwa trén phwong trinh dwdng chuén
dwoc xay dwng cho tirng chat chuan.

Phwong phap xtr |y va phan tich sé liéu

Cac thi nghiém trong nghién ctru duoc lap lai 3 1an. S6 liéu dwoc xir ly théng ké bang phan mém
Statgraphics Centurion 18. Phan tich tuong quan (Pearson’s Correlation Analysis), phan tich thanh phan chinh
(Pnnupal Component Analysis, PCA) va phan tich da nhan td (Multiple Factor Analysis, MFA) thuc hién béng
phan mém R version 4.3.3. Cac ket qua duwoc thé hién dwoi dang trung binh cta 3 1an 13p lai + d6 chénh l&ch tiéu
chuén (SD). Sai khac c6 nghta v& mét théng ké clia cac két qua dwoc so sanh tai mirc y nghia p < 0,05.

KET QUA VA THAO LUAN
M6t sé chi tiéu chat lwong cta mat ong

C4c chi tiéu chat lugng mat ong c6 thé anh hwdng dén cac hoat tinh sinh hoc va gia trj thi tredng cla san phdm
mat ong. CAc chi tiéu hda ly phan anh chat lwgng mat ong cé thé thay dbi tiy thudc vao nhiéu yéu td nhw loai
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hoa, mua hoa, vi tri dia ly, cac yéu té méi trwdng cling nhw qua trinh x& ly cla co s& nudi ong. Bang 2 cho thay,
c6 sy khac nhau nhat dinh vé cac chi tiéu hoa ly gilba cAc mau mat ong thu nhan tai huyén Cw Kuin va xa Ea
Kao, Buon Ma Thudt trong nam 2023.

Bang 2. Mét sé chi tiéu chat lweng mat ong hoa ca phé thu thap tai huyén Cw Kuin va x4 Ea Kao, Tp. Buén Ma Thuét

Miu Ckﬂ‘;t khggng EC oH TAC HMF TSsC RSC Glu Fru Sac
(%) (%) (mS/cm) (meg/kg) (mg/kg)  (9/100g) (9/100g) (9/100g) (g/100g) (g/100g)
-~ 77,233°  0,170' 0,66° 410°  13,973° 52,587 69,147 62,130 29,967° 32,08 7,017°
+0,058  +0,001 +0,00 +0,00 0,055 +0,065  +0,035 40,046 +0,051 40,036 40,064
K2 78,967°  0,176° 0,79° 4,02°  18,130° 51,933  69,810° 62,337°  30,127° 32,170° 7,473°
+0,058 0,001 +0,00 +0,00 0,036 +0,057 0,062 +0,031 +0,021 +0,046 +0,04
K3 77,767° 0,189 0,73° 420° 13,797 47,233 69,977  63,483°  30,113°  33,343° 6,493
+0,058  +0,001 +0,00 +0,00  +0,040 +0,040 0,065 +0,040 +0,021 40,031 40,025
K1 77,867° 0,221° 0,78° 3,99°  18,530° 46,537°  70,300° 65,143  30,923° 34,207 5,157°
£0.058  +0,001 +0,00 +0,00 0,046 40,055 +0,046 +0,042 +0,055 +0,035 +0,064
ko 77,200°  0,249° 0,94% 3,94°  18.76" 35,877 70,097° 65,723  31,247°  34,423° 4,373
+0,000  +0,001 +0,00 +0,00  #0,036 +0,045 0,031 +0,045 +0,051 +0,035 +0,047
EKa 77,230°  0,197° 0,54 3,93 19,1677 49,400° 70,973*  63,180°  30,053° 33,103 7,793
+0,398 0,001 +0,00 +0,00  +0,060 +0,036 0,040 +0,040 +0,032 +0,050 +0,035

Ghi chi: Gia trj trung binh + BJ léch chudn. Cac chi s6 a-f chi sy khéc nhau c6 y nghia vé mét théng ké (p < 0,05). HMF:
Hydroxymethylfurfural; meq: mili dwong lwong acid hiru co; TAC: Ham lwong acid tong s6, EC: B dan dién; TSC: Ham lwong
duong tong s6; RSC: Ham lwgng dwong khir, Glu, Fru, Sac lan lwgt la ham luong Glucose, Fructose, Saccharose.

Ham lwong chéat khd déu cao hon so v&i gi¢i han tiéu chudn yéu cdu theo quy dinh quéc t& (= 75%)
(Commission, 2001), trong d6 mau CK2 dat cao nhat (78,967%). Trong khi d6, ham lwong tro khoang dat gia tri
trung binh trong khoang 0,170 — 0,249% v&i mau cao nhéat [a EK2 (0,249%), thap nhét 1a CK1 (0,170%). Gi4 tri
dd dan dién cao nhat va thap nhét 1an luot |a EK2 va EK3 vdéi gia tri 14 0,94 va 0,54 mS/cm. Gia tri pH phan anh
murc d6 nhiém khuén cling nhw &nh hwéng cla céac thanh phan héa hoc, d6 6n dinh va thdi han béo quan cda
mat ong. Gia tri pH dao déng trong khoang 3,94 dén 4,20 cho thAy mau mat c6 tinh acid nhét dinh, cé thé gitp
han ché nhiém khuan va ndm. Ham lwvong acid tdng s (TAC) clia cac mau déu thap hon nhidu so véi gii han
cho phép theo chudn quéc t& (< 50 meg/kg) (Commission, 2001), véi gia tri dao dong tir 13,797 dén 19,167
meg/kg. Viéc duy tri ham lwong acid hivu co' & murc viva phai cé thé gitp 6n dinh gia tri pH mat, tlr d6 6n dinh mat
trong cac diéu kién bao quan. Chi tieu HMF (hydroxymethylfurfural) clia cac mau dao déng trong khoang 35.877
dén 45,587 mg/kg, thap hon dang k& so v&i cho phép clia mat ong & cac nwéc nhiét ddi (< 80 mg/kg), cho thay
cac mau mat ong déu cé do twoi 6n dinh trong ngwdng. Ham lwong dwdng tng sb (TSC) dao déng trong khoang
69,147 dén 70,973 g/100g mat, trong khi ham lwong dwéng khir (RSC) trong khodng 62,130 dén 65,723 g/100g
mat, cho thdy dwong khir 1& thanh phan chid yéu trong cdc mau mat ong. Trong d6, ham lwong dwong khir cao
nhét 1a mau EK2 (65,723 g/100g mat) v&i thanh phan céac loai dwong khir dién hinh la glucose va fructose 1an
lwot & 31,247 va 34,423 g/100g. D& dang nhan thay, fructose & loai duwdng khir chi yéu trong cac mau. Bén
canh d6, mat ong con chira mét it dwérng saccharose véi gia tri khac nhau gitra cac mau. Ham lwong saccharose
& mau EK3 |a cao nhét, din dén sy gia tdng ham lwgng dudng tdng nhwng gidm ham luveng dwéng khir.

Céc két qua trén cho thay, da sb céc chi tiéu mat ong clia cAc mAu mat ong thu thap dwoc déu dat so voi tiéu
chuén chét lwgng mat ong quéc té. So véi két qua dwoc cong bd béi Nguyén Thi Huyén va déng tac gia (2022),
cac mau mat ong thu nhap tai Ea Kao c6 sw gia tdng nhéat dinh v& ham lwong acid téng sé, gia tri pH, HMF, ddng
thi ¢6 sw 6n dinh & ham lwgng chat kho, dwéng tong sb va gidm nhe ham lwong dwdng khir. Két qua nay cho
thay, chét lwong mat ong cé thé dao dong theo cac ndm do sw bién ddng cuia cac yéu td méi trwéng. Tuy nhién,
nhin chung sw thay déi nay khéng &nh hwéng nghiém trong dén chét lwong tdng thé clia mat.

Ham lwong polyphenol, flavonoid téng sé va hoat tinh sinh hoc cia mat ong

Thanh phan, ham lwgng cac hop chét polyphenol va flavonoid cé tac déng dang k& dén sw khac nhau vé hoat
tinh sinh hoc ctia mat ong (Machado De-Melo et al., 2018). Bang 3 cho thay s khac biét dang ké& vé& ham lwong
polyphenol va flavonoid gitra cac m&u mat ong khéac nhau. Ham lwong polyphenol tdng sé (TPC) thay dbi trong
khoang tlr 46,451 dén 75,720 mgGAE/100g mat, va ham luwgng flavonoid tdng sb (TFC) thay doi tir 1,855 dén
8,792 mgQE/100g mat. Trong d6, mau EK2 c6 ham lvong TPC cao nhat (75,720 mgGAE/100g mat) va mau CK2
¢6 ham lwong TFC cao nhét (8,792 mgQE/100g mat). Gia tri TPC cia EK1 va EK2 la twong dwong véi mau mat
ong thu dwgc vao ndm 2022 theo bao céo clia Nguyén Thi Huyén va dong tac gia (2022), tuy nhién TFC cua hai
mau nay c6 sy thay ddi dang ké, trong dé mau EK1 gia tdng va mau EK2 suy giam. Trong khi d6, cac mau tai Cw
Kuin c6 sw suy gidm dang k& ham lwong TPC so v&i mau thu thap ndm 2022 theo bdo cdo clia Nguyé&n Minh
Trung va ddng tac gia (2023). Sy khac nhau v& ham lwong polyphenol va flavonoid cé thé phu thudc vao loai
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hoa, viing nudi ong, diéu kién ché bién hay d6 chin clia mat (Nagai et al., 2018; Cheung et al., 2019). Sy thay ddi
ham lwong polyphenol va flavonoid ctia cac mau ndm 2023 so véi 2022 c6 thé lien quan dén chét lwong mat hoa,
didu kién khi hau theo cac nam khac nhau. Do d6, cac phan tich tdng thé vé cac yéu tb tac dong dén su thay ddi
ham lweng hoat chat trong mat ong |a can thiét nhdm dy bao chét lwgng mat ong cho tirng ndm thu nhan.

Bang 3. Ham lweng polyphenol va flavonoid tdng sé, hoat tinh sinh hoc ctia mat ong hoa ca phé thu thap
tai huyén Cw Kuin va x& Ea Kao, Tp. Budén Ma Thuét

Miu TPC TFC DPPH ABTS RP OD700nm Diastase Tl
(mgGAE/1009) (mgQE/100g) (mgTE/100g) (mgTE/100g) (200 mg/mL) (DN) (ICs0, g/mL)

CK1  50,365°%0,012  2,696°+0,263  23,111°+0,528  190,101°5,927 1,361°+0,005 15,827'+0,060 0,738°+0,010
CK2  47,451°40,066  8,792°+0,129  25529%+0,073  222,619°%3,732 1,426°0,001 16,210%+0,040 0,587°+0,012
CK3  46,514+0,043  5181°%0,077  21,148°1023  205,014%6,237 1,379°0,001 16,310°+0,040 0,710°°+0,008
EK1  60,631°0,012°  7,333°:0,140  31,182°:0,424  254,515%3,601 1,544°+0,001 18,733°+0,025 0,871%+0,042
EK2  75720%0,078  1,855+0,162  33,412°#0,800  235,356°+4,137 1,56%+0,002 20,240%+0,056 0,593%+0,011
EK3  47,726°+0,000  3,809°+0,093  13,429'+2636  180,574'+6,872 1,346'+0,001 16,087°+0,055 0,693%0,019

Ghi chi: Gia trj trung binh + D6 léch chudn. Cac chi¥ sé a-f chi sw khac nhau cé y nghia vé mat théng ké (p < 0,05); QE: ham
lwong tuong duong quercetin;, GAE: ham lwgng tuong duong gallic acid; TE: ham lwong twong duong Trolox; RP: néng luc
khdr, TI: Khd néng trc ché enzyme tyrosinase.

Kha nang chéng oxy hoéa la tinh chét quan trong gitp mat ong duy tri dwoc tinh &n dinh, ddng théi thé hién cac loi
ich vé strc khde cho nguwdi str dung. Hoat tinh chéng oxy héa thé hién qua kha nang trung hoa gbc tw do DPPH
va ABTS voi gia tri md ta twong dwong véi Trolox. Bang 3 cho thay c6 sw khac nhau dang ké vé hoat tinh chéng
oxy héa clia cAc m&u mat ong. Trong do, kha nang trung hoa géc tw do DPPH thay dbi theo thr tw EK2 > EK1 >
CK2 > CK1 > CK3 > EK3. Hoat tinh trung hoa géc tw do ABTS manh hon DPPH véi thtr tw thay ddi hoat tinh EK1
> EK2 > CK2 > CK3 > CK1 > EK3. Két qua nay twong ddng v&i cac béo cdo vé mat ong hoa ca phé (Pham et al.,
2022; Nguy&n Thi Huyén et al., 2022; Nguyén Minh Trung et al., 2023); déng th&i cho thay thanh phan chéng oxy
héa trong mat ong c6 kha nang trung hoa tt cac gbc tw do wa nwédc va wa béo. Bén canh do, kha nang hoat
dong két hop clia cac hop chat chéng oxy hoa thé hién qua Nang lyc khir (Reducing Power) cling cho thay sy
khéac biét gitva cac mau, gia tri OD7oonm thay déi tlr 1,346 dén 1,544. Kha ndng chéng oxy héa clia cac mau mat
ong trong nghién ctru nay cao hon cac mau thu dwoc & cung dia diém trong nam 2022 (Nguyen Thi Huyén et al.,
2022; Nguyén Minh Trung et al., 2023). Céc két qua nay cho thay hoat tinh chéng oxy héa ctia mat ong cé the
phu thudc dang k& vao sw thay dbi thanh phan cac hoat chét va lién quan dén sy thay ddi chat lwong mat ong
qua cac nam thu nhan khac nhau.

Diastase (a-amylase) 1& enzyme thiy phan tinh bét tw nhién dwoc tim thy trong mat ong. Sy suy gidm gia tri
Diastase phan anh mirc do thoai héa clia mat dwdi tac dong cta didu kién bao quén, bao gdm nhiét do. Do do,
quy chuén chat lwgng mat ong quéc t& xac dinh gia tri diastase tdi thidu cin dat 14 = 8 DN déi véi mat ong tw
nhién. Bang 3 cho thay gia tri Diastase cia cac mau mat thu dwoc déu dat tr 15,827 dén 20,240 DN, trong d6
cao nhét 1a mau EK2 (20,24 DN). Két qué nay phu hop véi gia tri ciia cac mau mat ong thu nhan nam 2022 tai
Cw Kuin (17,037 dén 19,807 DN) (Nguyén Minh Trung et al., 2023) va Ea Kao (17,96 dén 20,00 DN) (Nguyén Thi
Huyén et al., 2022).

Hoat tinh trc ché tyrosinase, enzyme quan trong didu hoa qué trinh tdng hop séc té melanin & da, phan anh kha
nang wng dung trong Iinh vurc my pham va thye pham ctia mat ong. Trong d6, kha néng trc ché tyrosinase c6 thé
gitp kiém soét cac réi loan chuyén hoa sac t6 da. Bang 3 cho thay hoat tinh (rc ché tyrosinase khéc nhau & cac
mau thu thap dwoc voi gia tri ICso dao dong trong khoang 0,587 dén 0,871 g/mL, tvong dwo’ng V&I c&c mau mat
thu nhan & Budn Boén, Cw M'gar va Krong Pak theo bao céo ciia Nguyen va ddng tac gid (2024). Trong cac mau
thu thap dwoc, mau CK2 va EK2 cho thy hoat tinh t&t nhat vé&i gia tri ICso 1an lwot 14 0,587 va 0,593 g/mL.

Kha nang khang khuén ctia mat ong

Mat ong c6 hoat tinh khéng khuan manh mé vé&i nhiéu tac dung khac nhau (Almasaudi, 2021). Kha nang trc ché
sinh trwdng céc vi khuan gram am (E. coli, P. aeruginosa) va vi khudn gram duong (S. aureus) thé hién qua kich
thwéc vong khang khuén va gia tri ndng dé &c ché t0| thiéu (MIC) & Bang 4. Két qua danh gla trén dia thach cho
thay, hoat tinh khang khuan khac nhau gitra cac mau va gitra_cac nhom vi khuan. Cac mau thé hién kha nang tre
ché trung binh déi vé&i E. coli véi kich thwdc vong khang khuan dao ddng tir 6,0 dén 8,0 mm, manh nhét 1a mau
CK1 (Ol = 10,0 mm). Hoat tinh twong tw cling ghi nhén v&i S. aureus. Bang chu y, cac méu thé& hién hoat tinh
manh dbi v&i P. aeruginosa véi kich thwéc viing khang khuan dao dong tr 11,7 dén 15,0 mm, trong dé chiing
EK1 thé hién hoat tinh tét nhat (ZOI = 15,0 mm). Két qua nay khac véi bao cao ctia Nguyén Minh Trung va ddng
tac gid (2023) ddi v6i cac mau & Cw Kuin ndm 2022, khdng thé hién hoat tinh &c ché S. aureus. Twong tw, cac
mau tai Ea Kao trong nghién ctru nay ciing thé& hién hoat tinh trc ché E. coli thAp hon so véi bao céo ctia Pham
va ddng tac gia (2022). Sw khac biét nay co thé lien quan dén tinh chat mat cting nhw thanh phan céac hoat chét
c6 kha nang khang khuén.
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Bang 4. Kha nang khang khuén cta mat ong thu thap tai huyén Cw Kuin va xa Ea Kao, Buén Ma Thudt ndm 2023

B Kich thwéc viing khang khuan (mm) Néng dd e ché téi thiéu (MIC, mg/mL)
Mau mat ong
E. coli P. aeruginosa S. aureus E. coli P. aeruginosa S. aureus
CK1 10,0 £ 00,0 14,7 £ 0,6 8,3 £0,6 400° 0 400° 0 25°%0
CK2 8,7°£0,6 8,2"+0,3 6,0°+0,0 2507 £ 0 300°+0 25°+0
CK3 6,0°+0,0 7,3°+0,6 6,0°+0,0 350°+0 400° +0 25°+0
EK1 8,0°+0,0 15,0+ 0,0 7,0°£0,0 500% £ 0 400° 0 50°+0
EK2 7,3'£06 14,2°+03 6,7°£0,6° 350°+0 400°+ 0 50°+0
EK3 6,0°+0,0 11,7°+0,6 8,0%+0,0 400° +0 500% + 0 400% +0

Ghi cha: Gia trj trung binh = D6 |éch chudn. Céc chir s a-f chi sw khéc nhau cé y nghia vé mét théng ké (p < 0,05).

Kha ndng khang khuan trén méi trwéng 18ng thé hién qua gia tri MIC cho thAy sw khac biét trong kha nang Grc ché
clia cAc mAu mat ong véi cac ching vi khuan khac nhau. Cu thé, kha ndng trc ché E. coli va P. aeruginosa manh
nhét 1a mau CK2 véi gia tri MIC Ian lwot 14 250 va 300 mg/mL. Dang chi y, cac mau tai Cw Kuin thé hién hoat
tinh (rc ché manh déi véi S. aureus (MIC = 25 mg/mL). Két qua nay twong ddng mot phan véi bao céo cla
Nguy&n Minh Trung va ddng tac gia (2023) cho thay hoat tinh trc ché S. aureus clia cac mau mat ong thu nhan
tai Cw Kuin nam 2022 trong méi trwdng 16ng tang 1&n rd rét va manh hon so véi hai ching vi khuan con lai, trong
khi khéng thé hién hoat tinh trén dia thach. Cac két qua nay cho thay réng, dang phan tan cla mat ong trong cac
didu kién madi trudng khac nhau cé thé tac dong manh dén hoat tinh khang khuén ctia ching.

Thanh phan cac hop chéat phenolic va alkaloid

Thanh phan céac hop chét tw nhién cé vai trd quan trong ddi véi cac hoat tinh sinh hoc ctia mat ong (Qadir et al.,
2020). Nghién ctu nay danh gia ham lwong cda 10 phenolic va 01 alkaloid (Trigonelline) trong cac mau méat ong
thu thap (Bang 5). Két qua cho thay, cac mau mat khac nhau cé ham lwgng cac hop chat dwoc phan tich khac
nhau. Mau CK3 va EK3 c¢6 ham lwong cao dang cha y Gallic acid va Chlorogenic acid. Trong d6, mau EK3 ¢
ham lwgng Caffein cao nhét trong khi mau CK3 ham lwong Caffein thp nhat nhwng tap trung Epicatechin gallate
cao vuot trdi so v&i cac mau con lai (p < 0,05). Mau EK3 con chira Apigetrin, Querectin va Kaempferol véi ham
lwong cao. Trong khi d6, mau EK2 tap trung ham lwong cao Trigonelline, Salicylic acid va Quercetin so v&i cac
mau con lai. Pang chi y, Apigenin chi dworc tim thay trong cac mau CK2, CK3, va EK2 (Bang 5).

Bang 5. Ham lwong hoat chat trong cac mau mat ong thu thap tai huyén Cw Kuin va xa Ea Kao, Tp. Budn Ma Thuét

Mau Ham lwong cac hoat chét trong mat ong (ug/g mat ong twoi)
GA ChlA Caf ECG Tri Sal Apt Querci Querce Kae Apn

CK1  3,144° 8512  61,357° 0,741° 5,197 35,503 - 1,236° 0,443  4,404° -
+0,006 +0,092 +0,064 +0,004 +0,001 +0,171 +0,014 +0,005 +0,007

CK2  3,295° 14,615° 88,281" 0,680 5,565° 63,708 4,343°  2,140° 0,414°  5,366° 0,512
+0,004 +0,038 +0,038 +0,008 +0,005 +0,154 +0,005 +0,011 +0,002 +0,006 +0,007

CK3 28,148 24,965 16,503 2,453* 6,009° 39,452° 0,098° 0,608 0,377 2.673" 0,305°
+0,005 +0,038 +0,182 +0.012 +0,000 +0.215 +0,003 +0,019 +0,002 +0,008 +0,003

EK1  4,947° 10,133° 50,460° 1,623° 5813 75063° 5491°  2,247° 0,657° 5,066° -
+0,005 +0,000 +0,088 +0,030 +0,002 +0,206 +0,043 +0,016 +0,002 +0,055

EK2  4,947° 17,352° 37,282° 1.477° 6,044%° 110,61*° 2,801%  3,237° 0,696°  3,665° 0,590%
+0,005 +0,052 +0,117 +0,023 +0,004 +0,181 +0,035 +0,012 +0,002 +0,006 +0,002

EK3 26,280 22,828° 109,50° 1,696 5,993° 68,05° 71,51* 1,518° 0,799° 6,532° =
+0,003 +0,037 +0,654 +0,019 +0,001 +0,209 +0,043 +0,01 +0,011 +0,006

Ghi chl: Gia trj trung binh + D6 léch chudn. Cac chi? sé a-f chi sw khac nhau ¢é y nghia vé mét thdng ké (p < 0,05). GA: Gallic
acid; ChlA: Chlorogenic acid; Caf: Caffeine; ECG: epicatechin gallate; Tri: Trigonelline; Sal: salicylic acid; Apt: apigetrin; Querci:
quercitrin; Querce: querectin; Kae: kaempferol; Apn: apigenin.

D& dang nhan thdy rang, ty I& thanh phan cac hop chat dugc phan tich Ia khac nhau dang ké gitra cac mau mat
ong khac nhau. Ham lvong cac hop chét thuwdong duwoc tim thay trong méat ong hoa ca phé nhw Chlorogenic acid,
Caffeine, Sahcyllc acid, hay Apigetrin ¢ sw khac nhau dang ké gitra cac mau méat ong (Bang 5). Nhirng sw khac
biét nay c6 thé da dan dén sw khac nhau vé céc hoat tinh sinh hoc ctia cac m&u mat ong thu thap dwoc. Vi tri dia
ly va ngudn hoa cé thé tac dong dén ham lwong cac hop chét trong cAc mau mat ong (Cheung et al., 2019). Ham
lwong cao cac hop chat nhu caffeine va salicylic acid cé thé dong vai trod la chi thi sinh hoc nhan dién va danh gia
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chét lwong clia mat ong hoa ca phé. Ham lwong cao hai hop chét nay trong cdc mau mat ong thu thap dwoc kha
twong ddng voi bao céo clia Pham va ddng tac gia (2022). Tuy nhién, sw khac biét v& ty |& thanh phan cac hop
chét nay can dwoc danh gia trong méi lién hé véi hoat tinh sinh hoc va chi tiéu chét lwong mat dé dwa ra cac dan
liéu khoa hoc quan trong dé nhan dién mat ong hoa ca phé tai Buén Ma Thu6t.

Twong quan giika thanh phan hep chét va hoat tinh sinh hoc cia mat ong hoa ca phé

Mbi twong quan gitra thanh phan hop chét va hoat tinh sinh hoc clia méat ong hoa ca phé tai Ea Kao thé hién &
Bang 6. Mdi twong quan thuan (+1) va twong quan nghich (-1) thé hién théng qua hé sb twong quan Pearson, gia
tri r. M6i lién hé chét ché gira ham lwong acid tong sb va gia tri pH cla mat (r = -0,94, p < 0,001) cho thay tinh
acid ctia mat do thanh phan céc acid hivu co quyét dinh. Ham lwong dudng khir cé twong quan cao véi chi sb
diastase (r = 0,77, p < 0,001) cho th4y hoat tinh diastase c6 vai trd quan trong déi v&i ham lwong dwong khir
trong mat. Chi s6 HMF ¢ lién quan nhét dinh v&i cac hoat tinh chéng oxy héa (r dao déng tir -0,50 dén — 0,74),
hoat tinh diastase (r = - 0,91), ham luvong polyphenol tdng sé (r = -0.91) va mét sé phenolic acid nhw salicylic acid
(r = -0,82), quercitrin (r = - 0,67), trigonellin (r = - 0,66), apigenin (r = - 0.52) cho thay cac hoat tinh va thanh phan
hoat chat nay c6 thé gitp duy tri d6 twoi clia mat ong.

Bang 6. Hé sé twong quan giira cac tinh chat héa ly, hoat tinh sinh hoc, va thanh phan hop chét ctia cAc mau mat ong
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Ghi cht: EC: D¢ dén dién; TAC: Ham long acid tong sé; TSC: Ham luong duong téng; RSC: Ham luong duong khir tong; Glu:
Glucose; Fru: Fructose; Sac: Saccharose; TPC, TFC lan luot Ia ham lwong polyphenol va flavonoid téng sé; DPPH va ABTS:
hoat tinh dép tat géc tw do DPPH va ABTS tuong tng; Tl: Ut ché Tyrosinase; E.coli, P.aeroginosa, S.aureus I3 gié tri MIC I&n
luot clia cac chung vi khudn nay;; GA: Gallic acid: ChlA: Chlorogenic acid; Caf: Caffeine; ECG: epicatechin gallate; Tri:
Trigonellin ; Sal: salicylic acid; Apt: apigetrin; Querci: quercitrin; Querce: querectin; Kae: kaempferol; Apn: apigenin; p > 0,05 (.),
p <0,05 (*), p<0,01 (**), p < 0,001 (***).

Hoat tinh chéng oxy héa lién quan chat ché véi ham Iuong polyphenol téng s6 (r=2 0, 63, p< 0 001) va lién quan
mat thiét v&i sallcyllc acid (r = 0,57-0,79, p < 0,05) va quercitrin (r = 0,72-0,83, p < 0,001). Két qua nay twong tw
véi bao cao cia Nguy&n Minh Trung va dbng tac gia (2023) cho thay salicylic acid va quercitrin 1a hai trong sb
nhirng nhém chét cé lién hé chat ché véi kha nang chéng oxy héa clia cAc mau mat ong thu thap tai Cw Kuin
nam 2022. Méi lién hé chat ché gitra kha nang trung hoa ABTS, DPPH va néng lwc khi cho thdy cac mau mat
ong thu nhan nam 2023 thé hién cac kha nang chéng oxy héa da dang theo cac co ché khac nhau. Méi twong
quan nghich chat ché gira apigenin v&i kha ndng trc ché sinh trwéng cta E. coli (r = -0,77, p < 0,0001), P.
aeruginosa (r = -0,59, p < 0,001) trong khi th& hién méi lién hé & mac do vira phai déi véi S. aureus (r = -0,42, p
< 0,05) cho thay hop chét nay cé thé lien quan dén kha ndng trc ché sinh trwdng cla céc vi khuan nay.

Sw khac biét gitba cAc mau mat ong dwa trén phan tich thanh phan chinh (PCA)

Phan tich thanh phan chinh c6 thé giip danh gia mirc dd khac biét gitra cAc mau mat ong dwa trén cac tinh chét
hoa ly, hoat tinh sinh hoc cling nhw thanh phan céc hoat chét. Hinh 1 cho thay tdng mirc dod bién dong div liéu la
66,7%, trong d6 Dim1 mo ta 41,4% va Dim2 mb ta 25,3%. Sy phan bé dir liéu cho thdy sy khac biét ctia cac mau
mat vé cac chi tiéu dwoc phan tich & cac vang dir liéu khac nhau. Cac mau mat ong thu nhap tai Cw Kuin cé tinh
twong ddng nhét dinh khi tap trung & viing &m clGa Dim1 va Dim2. Trong khi d6, cdc mau mat ong thu nhan tai Ea
Kao c6 su khac biét Ién hon, véi mau EK1 va EK2 tach biét trong viing dwong ctia Dim1 va Dim2, trong khi EK3
tach biét rd v& phan viing am Dim1 va duwong clia Dim2.
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PCA - Biplot

S.aereus | TSC
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Dim1 (41.4%)

Hinh 1. PCA-Biplot m6 ta mirc dé khac biét vé tinh chét gitra cac mau mat ong dya trén céc thong sé
veé tinh chat héa ly, hoat tinh sinh hoc, va thanh phan hep chat

Ghi cha: EC: Bé dan dién; TAC: Ham luong acid téng sé; TSC: Ham lugong duong téng; RSC: Ham lwong duong khir téng; Glu:
Glucose; Fru: Fructose; Sac: Saccharose; TPC, TFC lan luot Ia ham lwong polyphenol va flavonoid téng sé; DPPH va ABTS:
hoat tinh dép tat géc tw do DPPH va ABTS tuong tng; Tl: Ut ché Tyrosinase; E.coli, P.aeroginosa, S.aureus la gié tri MIC I&n
luot clia cac chung vi khudn nay;; GA: Gallic acid; ChIA: Chlorogenic acid; Caf: Caffeine; ECG: epicatechin gallate; Tri:
Trigonellin ; Sal: salicylic acid; Apt: apigetrin; Querci: quercitrin; Querce: querectin; Kae: kaempferol; Apn: apigenin.

Su khéc biét thudc tinh gitra cac mau dwoc md ta trén sw phan bd clia cac didm mod ta cac chi tiéu duwoc phan
tich. Két qua cho thdy, mau EK1, EK2 tap trung chi yéu céac hop chét polyphenol v&i nang luc khir tbt cung voi
kha nang dap tat gbc tw do ABTS. Sw tap trung cao cac chi tiéu dwong khiv, chi sé diastase ngwoc chidu véi
saccharose va HMF cho thay méi lién hé mat thiét gitra cac yéu td nay ddi véi chat lwong mat ciia mau EK1 va
EK2 ndi bat hon so véi cac mau con lai. Ngoai ra, Salicylic acid va Quercitin c6 méi lién quan chat ché véi cac
yéu t6 néu trén. Nguoc lai, cac mau thu thap tai Cw Kuin ndm 2023 khéng c6 thdy mirc d6 tap trung cao cac hop
chét c6 hoat tinh sinh hoc, tuy nhién lai cho thdy méi lién quan dén kha nang (¢ ché E. coli tbt hon. Diéu nay co
thé lién quan dén ty 1& flavonoid tdng s ctia cac mau nay tét hon so véi cac mau tai Ea Kao. Dang chu v,
apigenin thé hién mdi lién hé ch&t ché véi hoat tinh chéng oxy héa va trc ché P.aeruginosa va S.aureus, cho thay
sw c6 mat cta apigenin cé thé gitp 6n dinh va duy tri cac hoat tinh néu trén & cac mau CK2, CK3, va EK2. M&t
khac, mau EK3 twong déng véi cac mau thu thap tai Cw Kuin vé ham lwong Saccharose, do dé, tuy tap trung mot
sb hop chét nhu apigetrin, gallic acid, caffein va chlorgenic acid nhung khéng thé hién cac hoat tinh sinh hoc
vuot trdi hon cac mau con lai. Didu nay cho thay, sy gia tdng ham lwong saccharose trong cac mau c6 thé da tac
doéng dén cac hoat tinh sinh hoc ciing nhw céc chi tiéu chat lwgng mat ong hoa ca phé.

KET LUAN

Céac mau mat ong thu thap tai Cw Kuin va Ea Kao, Buén Ma Thudt ndm 2023 c6 cac chi tieu chat lwgng dat
chuén, hoat tinh chéng oxy héa cao va ham lwong cao cac hop chat déng vai tro la chi thi sinh hoc. Ham lweng
cao saccharose trong cdc mau mat ong cé thé dan dén sy suy gidm cac chi tiéu chat lwgng mat ong ciing nhw
kha ndng chéng oxy héa. Salicylic acid va quercetrin lién quan dén sw n dinh chi sé diastase clia mat ong trong
khi apigenin la thanh phan khang khuén va duy tri sy 6n dinh cGa kha nang chéng oxy héa. Nghién ctru tiép theo
can danh gia thém tac dong cta cac nhan td thd nhwéng va khi hau, chat lwong mat hoa dén céc chi tiéu chét
lwong ctia mat ong hoa ca phé, tlr dé cung cap thém div liéu nhdm kiém soéat chat lwgng mat qua tirng mua hoa.

L& cdm on: Nhém tac gid xin tran trong cam on S Khoa hoc va Cong nghé Bk Ldk dd hé tro vé kinh phi thuc hién nhiém vy khoa hoc

va cdng ngh¢ cua Sé: Nghién ciu rmétrsé' ddc diém héa ly, cdm quan va hogt tinh sinh hoc ciia mdt ong hoa ca phé lam co sé xdy dung
thurong hiéu mdt ong hoa ca phé Dak Lak.
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PHYSIOCHEMICAL PROPERTIES, BIOLOGICAL ACTIVITIES AND BIOACTIVE
COMPONENTS OF COFFEE FLOWER HONEY COLLECTED IN CU KUIN
DISTRICT AND EA KAO COMMUNE, BUON MA THUOT CITY IN 2023
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SUMMARY

This study investigated the relationship between the physicochemical parameters, biological activities, and active
ingredients of coffee flower honey collected from the Cu Kuin district and Ea Kao commune, Buon Ma Thuot,
Dak Lak province, in 2023. The results demonstrated that the honey meets international quality standards (Codex
Alimentarius), with a dry matter content of at least 77%, total acid content less than 14 meq/kg, pH below 5,
HMF less than 55 mg/kg, and a diastase index ranging from 16,087 to 20,240 DN. The total polyphenol content
(TPC) ranged from 46,451 to 75,720 mg GAE/100 g, and the total flavonoid content (TFC) varied from 1,855 to
8,792 mg QE/100 g. The antioxidant capacity exceeded that of samples collected in 2022, with DPPH free
radical neutralizing values between 13,429 and 33,412 mg TE/100 g and ABTS values from 180,574 to 254,515
mg TE/100 g. The honey samples exhibited strong antibacterial properties, with minimum inhibitory
concentration values ranging from 250 to 500 mg/mL for Escherichia coli and Pseudomonas aeruginosa and 25
to 400 mg/mL for Staphylococcus aureus. Additionally, the tyrosinase inhibition was noteworthy, with 1Cs,
values between 0.587 g/mL and 0.871 g/mL. Significant levels of phenolic compounds and alkaloids, including
salicylic acid and quercitrin, were present in all samples, contributing to maintaining diastase activity and a low
HMF index. These compounds are closely associated with the honey's antibacterial and antioxidant activities,
which can be diminished by increased sucrose content in samples.

Keywords: Polyphenol and flavonoid, antioxidant, antibacterial, coffee flower honey, principal component
analysis (PCA).
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