KHOA HOC CONG NGHE

S0 SANH MOT SO CHI TIEU HOA LY VA KHA NANG
CHONG OXY HOA CUA MOT sO LOAI MAT ONG CHINH
O VIET NAM

Pham Nhu Quynh!, Cung Thi Té Quynh® %

TOM TAT

Mat ong c6 ngudn goc ty nhién véi thanh phan dinh duong da dang va giau hoat tinh khang khuén, chéng
oxi héa. Nghién cttu duoc thue hién trén 10 miu mat ong véi ngudn hoa da dang tai mét so tinh, thanh &
Viét Nam, nham so sanh mot s6 chi tiéu héa Iy va kha ning chéng oxi hoa ctia cac loai mat ong chinh &
nuéc ta. Két qua cho thdy, cAc mau mat ong déu dap tng yéu cau chat lugng theo TCVN hién hanh vé ham
lwong nuéc, ham luong duong khix tir do, ham luwong duwong sucrose, d6 axit, hoat luc diastase va ham luong
HMF (5-Hydroxymethylfurfural). Bén canh do, ham luong phenolic téng s6 ctia caic mau mat khong giong
nhau, trong dé6 cac mau mat ong ca phé 2, cao su 2, mat ong nhan c6 ham luong phenolic tdng cao, 1an luot
1a 332,58 + 1,38; 314,97 + 0,88 va 273,58 + 0,33 mg GAE/100 g. Ham luong flavonoid téng trong cac mau mat
ong kha thap, dao dong trong khoang tir 4,33 + 0,06 dén 38,26 + 0,39 mg QE/100 g. Két qua phan tich thanh
phan chinh PCA (Principle Component Analysis) dua trén s6 liéu thu duoc tir tinh chat hoéa ly, kha nang
quét goc tie do DPPH, ham luong phenol tong (TPC) va ham luong flavonoid téng (TFC) da chi ra nhimng
tinh chat dic trung ctia cac miu mat ong nghién ctru.

Tt khéa: Mat ong Viét Nam, chi tiéu Iy hda, kha nang chong é xy hoa.

1. BAT VAN BE

Mat ong 1a chat ngot tv nhién duoc ong mat
thudc giong Apis thu tir mat hoa, dich tiét thuc vat
hoac dich tiét ctia con tring song trén cay va khong
duoc pha tron [1]. Bén canh loai ong ban dia Apis
cerana duoc thuan hoa, ong mat & Viet Nam ciing
duoc nhap tir mot s6 dong thuoc loai Apis mellifera
tir cac quoc gia khac [2]. Mat ong duoc coi la mot
san pham tir thién nhién rat giau dinh duong, cung
cap nguodn ning luong cho co thé. Trong mat ong,
ham luong duwong chiém t6i 95% khoi luong chat kho,
chu yéu la duong fructose va glucose. Ham luong
nudce chiém khoang 17-25% khoi lwong mat ong, ham
luong nuoc cao dé khién mat bi lén men theo thoi
gian [3]. Ngoai ra, mat ong con c6 chira mot luong
nhoé cac vitamin, enzym, axit amin (axit glutamic,
alanin, phenylalanin, tyrosine, leucine, isoleucine va
proline). Ham luong khoang chat trong mat ong
chiém twr 0,1% dén 1,0%, trong d6 cha yéu la kali, tiép
theo la canxi, magié, natri, luu huynh va photpho...
Axit hitu co chinh ¢6 trong mat ong la axit gluconic
(Ia axit 1am cho mat ong c6 pH trong khoang tir 3,20
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dén 4,50). Ngoai ra, trong mat ong con c6 kha nhiéu
cac loai axit khac voi ham luong rat nhé nhu axit
acetic, butyric, lactic, oxalic, succinic, tartaric,
maleic, pyruvic, pyroglutamic, a-ketoglutaric, citric,
malic... Cac axit nay khong chi tao nén vi chua nhe
ma con gitup mat ong han ché duoc sy phat trién cta
cac vi sinh vat [1-3]. Mau sic ctia mat ong 1a mot
trong nhimg yéu t6 dau tién phan anh dac tinh hoa ly
cting nhw hoat tinh sinh hoc ctia méat ong, dugc quy
dinh trong TCVN 5267-1: 2008 [4]. Mot s6 chi tiéu
chat luong ctia mat ong nhu ham luwong nuéc, ham
lwong duwong khit tu do, ham luong duong saccharse,
d0 axit, hoat Iluc diatase, ham luong 5
Hydroxymethylfurfural (HMF) dugc quy dinh theo
tieu chudn TCVN 12605: 2019 [1]. Bén canh d6, ham
luong cac hop chat héa hoc thuoc nhom flavonoid va
phenolic trong mat ong duoc cho 1a mot trong nhiing
yéu t6 chinh tao nén hoat tinh chong oxi hoa dic
trung cua timg loai mat.

Trén thé gioi da co6 kha nhiéu nghién ctu vé
danh gia chat lwong mat ong. Nghién cttu dinh luong
cac loai duong va ham luong HMF trén 8 loai mat
ong tir cic vung khac nhau & A Rap Xe Ut [5] cho
thay tat ca cac loai mat ong hoa nhan tir tinh Asir déu
c6 chat luong tot va dap ung cac chi tiéu chat luong
quoc té. Trong mot nghién ciru khac [6] vé danh gia
chat luong mat ong lay tir cac nguon khac nhau tai
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Ethiopia, Sudan va so sanh véi mat ong cong nghiép
cho thdy khong c6 su khac biét dang ké trong hau
hét cac thanh phan héa hoc cta cac loai mat ong nay.
Tai Viét Nam, kha nang chong oxi héa clia mat ong
bac ha Cao nguyén da Dong Van (Ha Giang) da duoc
cong bo [7], theo do, ham luong 9 chat chong oxi
hoéa va gia tri ctia hai phép thit FRAP va DPPH trong
mat ong bac ha déu thap hon so véi hai mau mat ong
rimg, ham luong cac chat chéng oxi hoa va céc gia tri
ctia phép thit FRAP va DPPH c6 thé 1a chi thi dé
phan biét mat ong bac ha voi hai mau mat ong rimg.
Tuy nhién, nghién cttu vé tinh chat hoa ly ciing nhu
kha nang chong oxi hoa clia cac mat ong khac nhau
& nudc ta chua dugc cong b nhiéu. Do d6, muc tiéu
ctia nghién ctru 1a so sanh mot so6 chi tiéu hoa ly va
kha nang chong oxi hoa ctia 10 mau mat ong chinh &
nuoc ta, két qua nghién ctru 1a co sé dé phan loai, tim
ra tinh chat déc trung ctia cac loai mat nghién ctru.
2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Cac mau mat ong duoc nguoi nudi ong ngoai
Apis mellifera cung cap tir nhiéu dia ban va nguén
hoa khac nhau ¢ Viéet Nam (Bang 1). Cac mau duoc
thu thap theo TCVN 5261: 1990 va duoc chuyén vé
Phong thi nghiém ctia Vién Nghién cttu va Ung dung
cac hop chat thién nhién (Truong DPai hoc Bach khoa
Ha Noi) va duoc bao quan & nhiét do phong dén khi

duoc so sanh trén thang mau pfund. Ham luong nuéc
duoc xac dinh theo TCVN 5263: 1990. Ham luong
duong kht tw do va ham luong duong sucrose duoc
xac dinh lan luot theo TCVN 5266: 1990 va TCVN
5269: 1990. Ham luong axit tong va hoat luc diatase
cuia mat ong duoc xac dinh theo TCVN 5271: 1990 va
TCVN 5268: 1990. Ham luong 5
Hydroxymethylfurfural (HMF) dugc xac dinh theo
TCVN 5270: 2008.

Hoat tinh chéng oxi hoa duoc thuc hién dua vao
phép thtt DPPH, ham luong polyphenol tong (TPC)
va flavonoid téng (TFC) duwoc phan tich dua theo tai
liéu ctua Francine va cs (2016) [9].

222 Xurly so'liu

Mboi thi nghiém duoc thuc hién 3 14n, s6 liéu thu
duoc trong cac thi nghiém duoc biéu dién bang gia
tri trung binh + do lech chudn (Standard Deviation —
SD). Phuong phap phan tich thanh phan chinh PCA
(Principle Component Analysis) duoc sit dung dé xac
dinh tinh chat dac trung ctia mau mat ong, stt dung
phan mém R 2.5.1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chat héa ly ctia cic miu mat ong
nghién ctru

Két qua do mau cac mau mat ong bang may do
quang duwoc thé hién theo gi4 tri trung binh + SD,
moi thi nghiém duoc lap lai 3 1an (Bang 2).

phan tich. Bang 2. K&t qua do mau ctia cac mau mat ong
Bang 1. Cac mau mat ong duoc Miu Kétquathi | Mau theo bang do
stt dung trong nghién cttu nghiém Pfund
Nguon Thoi gian biéu 101,70 + 1,07 | H6 phach (Amber)
STT| goc thuc Noi khai thac nhan Caphel |113,21+2,08 | H6 phach (Amber)
vat mau Caosul [9575+0,96 | HS phach (Amber)
1 Binh Phudc 9/2019 . H6 phach nhat
5 | Caphe 1 | Pac Nong, Tay Nguyen | 9/2019 Bacha 79,76+ 1,68 (Light Amber)
3 | Caosul Binh Phudc 9/2019 Nhan 107,10+ 0,18 | H6 phach (Amber)
4 Bac ha Ha Giang 9/2019 Cucquy |98,37+0,67 Ho6 phach (Amber)
5 Nhan Béc Giang 4/2020 Xuyén chi 89,49 + 0,61 Ho6 phach (Amber)
6 | Cucquy Moc Chau, Son La 4/2020 o H6 phach dam
7 | Xuyén chi Son La 4/2020 Caphe2 1114,63+101 (Dark Amber)
8 | Caphe?2 Cau Dat, Lam Dong 3/2020 H6 phach dam
9 | Caosu?2 | Dau Tiéng, Binh Duong | 3/2020 Caosuz 114,42+ 126 (Dark Amber)
10 | Hoartmg | Cao Phong, Hoa Binh 3/2020 Hoartmg |90,65=+ 0,43 H6 phach (Amber)

2.2. Phuong phép nghién ciru

2.2.1. Xdc dinh cédc chi tiéu hoa Iy

Mau sidc ctia cic mau mat ong duoc xac dinh
theo quy trinh ctia Bulut va cs (2009) [8], két qua

Cac mau mat ong c6 mau tir hd phach nhat
(Light Amber) dén hé phach dam (Dark Amber), cé
mau sac kha tong déng voi mau quan sat duoc bang
mat thuong (TCVN 5267-1: 2008). Céc chi tiéu héa ly
ctia mat ong nhu ham luwong nudc, ham lwong duong
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khtt te do, hoat luc diatase... duoc x4c dinh va thé
hién trong bang 3. D6i chiéu véi quy dinh theo tieu

chudn Viet Nam (TCVN 12605: 2019), da s6 cac mau
mat ong déu dap tmg cac yéu cau quy dinh.

Bang 3. Céc chi tiéu héa ly clia cAc miu mét ong

] Ham luong Ham luong Ham luong Do axit Hoat luc Ham luong
Mau nube (%) duong kht te | duong sucrose | (meq/1000 g) | diatase (don vi|HMF (mg/kg)
do (g/100 g) (g/100 g) Schade)
biéu 22,77+0,06 | 71,05+0,30 2,53+0,10 41,47 £ 0,50 25,27 £ 0,05 18,06 + 0,09
Caphel | 22,93+0,12 69,81 £ 0,32 2,07+£0,25 43,53+ 0,50 17,28 £ 0,05 18,41 £0,15
Caosul | 22,90+0,10 | 70,01 +0,31 1,86 £ 0,25 34,83+ 0,29 20,97 £ 0,08 18,31 +£ 0,09
Bac ha 22,73+ 0,06 | 67,81+0,33 2,00+ 0,12 29,83 +0,29 22,76 £ 0,07 18,61 + 0,09
Nhan 20,57+0,12 | 72,62+ 0,39 2,92 +0,38 49,83 £ 0,29 13,95+ 0,10 21,01 + 0,09
Cuc quy 19,77 £ 0,06 | 70,78 £0,27 2,72+ 0,34 49,40 £ 0,53 11,63 +0,09 20,86 £ 0,09
Xuyén chi | 20,23 +0,06 | 70,23 + 0,34 2,84+ 0,61 39,07 £ 0,31 10,42 £ 0,07 21,26 £ 0,15
Caphe 2 | 23,07+0,06 | 70,97+0,32 3,21+£0,03 52,17 £0,29 8,29+0,11 18,16 0,09
Cao su 2 20,77 £ 0,25 72,61 £ 0,39 3,13+ 0,03 47,60+ 0,17 9,07 £ 0,04 18,41 £0,15
Hoartmg | 25,07+0,12 70,14+ 0,10 2,08 +£ 0,02 52,20+ 0,30 9,71 £ 0,26 18,77+ 0,18
TCVN <23 245 <5 <50 28 <40

Ghi chu: Két qua duroc thé hién theo gid tri trung binh + SD.

Két qua & bang 3 cho thdy ham luong nuoc cta
cac mau mat ong dao dong tir 19,77 + 0,06% dén 25,07
+ 0,12%, hau hét dap tmg TCVN 12605: 2019, trir mau
Hoa rimg hoi cao hon so voi tieu chuan. Ham lwong
nuéc cang thap gidp mat ong tc ché su phat trién
ctia vi khudn cang nhiéu, dong thoi qua trinh lén
men duoc giam xuong [10].

Ham lwong duong khttr tv do cia cac mau mat
ong trong khoang tir 67,81 + 0,33 dén 72,62 + 0,39
2/100 g khoi luong mat va déu dap tmg theo TCVN.
Beén canh do, ham luong sucrose cta cdc mau mat
ong thu duoc tir 1,86 + 0,25 g/100 g (mat ong cao su)
dén 3,21 + 0,03 g/100 g (mat ong ca phé 2), déu dap
ung voi quy dinh trong TCVN 12605: 2019. Ham
luong duong sucrose cao c6 thé trong qua trinh nuoi
ong, nguoi nudi cho ong an cac loai siro duong
sucrose hodc ban chat ctia nguén hoa c6 sin loai
duong nay.

Do axit ciia mau mat ong ca phé 2 va hoa ring
dat 52,17 £ 0,29 meq/1000 g va 52,20 + 0,30
meq/1000 g, cao hon so v6i chuin quy dinh cda
TCVN 12605: 2019 (khong 16m hon 50 meq/1000 g).
Do axit cao c6 thé do qua trinh lén men duong cta
nam men trong mat ong [10]. Hoat luc diastase dac
trung cho hoat tinh ctia cidc amylase c6 trong mat
ong, dao dong trong khoang tir 8,29 + 0,11 don vi
Schade (mat ong ca phé 2) dén 25,27 + 0,05 don vi
Schade (mat ong diéu). CAc mau mat nghién ctu déu
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dat tieu chuan theo TCVN 12605: 2019 (mat ong sau
khi ché bién va/hodc tron > 8 don vi Schade).

Ngoai ra, ham luong HMF (san phdm cua qua
trinh phan htuy duwong nho phan tng Maillard trong
qua trinh ché bién thuc phdm hodc bdo quan mat
trong mot thoi gian dai [11]) ctia cAc mau mat ong
dao dong tir 18,06 + 0,09 mg/kg (mat ong diéu) dén
21,26 + 0,15 mg/kg (mat ong xuyén chi). Déi chiéu
voi TCVN 12605: 2019 thi tat cA mau mat déu c6 ham
luong HMF dat chuan (theo tiéu chuén thi mat ong
tir cac nudc hodc khu vuc nhiét doi: khong 1lén hon
80 mg/kg). Ham luong HMF giup nhan biét thoi
gian bdo quan va tong luong nhiét ma mat ong da
tiép xuc. Dong thoi, HMF cao (> 100 mg/kg) ciing
c6 thé 1a mot dau hiéu cho thdy su pha tron mat ong
v6i cac loai duong “hoa hoc” hoac bi tap nhiém voi
duong nghich dao [12].

Két qua & bang 3 cho thdy, ham luong nudc cta
cac mau mat ong dao dong tir 19,77 + 0,06% dén 25,07
+ 0,12%, hau hét dap tmg TCVN 12605: 2019, trit mau
Hoa rirng hoi cao hon so voi tiéu chudn. Ham luong
nuéc cang thap gidp mat ong tc ché su phat trién
ctia vi khuin cang nhiéu, déng thoi qua trinh lén
men duoc giam xudng [10].

Ham luong duong khir tu do clia cac mau mat
ong trong khoang tir 67,81 + 0,33 dén 72,62 + 0,39
g/100 g khoi lwong mat va déu dap ung theo TCVN.
Bén canh d6, ham luong sucrose ciia cac mau mat
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ong thu duoc tir 1,86 + 0,25 g/100 g (mat ong cao su)
den 3,21 + 0,03 g/100 g (mat ong ca phé 2), déu dap
ung voi quy dinh trong TCVN 12605: 2019. Ham
luong duong sucrose cao ¢ thé trong qua trinh nuoi
ong, nguoi nudi cho ong an cac loai siro duong
sucrose hodc ban chat ctia nguén hoa c6 sin loai
duong nay.

b0 axit cla mau mat ong ca phé 2 va hoa rimg
dat 52,17 £ 0,29 meq/1000 g va 52,20 + 0,30
meq/1000 g, cao hon so voi chuan quy dinh cua
TCVN 12605: 2019 (khong 16n hon 50 meq/1000 g).
Do axit cao c6 thé do qua trinh lén men duong cta
nam men trong mat ong [10]. Hoat luc diastase dic
trung cho hoat tinh ctia cidc amylase c6 trong mat
ong, dao dong trong khoang tir 8,29 + 0,11 don vi
Schade (mat ong ca phé 2) dén 25,27 + 0,05 don vi
Schade (mat ong diéu). Cac mau mat nghién cttu déu
dat tiéu chuin theo TCVN 12605: 2019 (mat ong sau
khi ché bién va/hodc tron > 8 don vi Schade).

Ngoai ra, ham luong HMF (san phdm cta qua
trinh phan hiy dwong nh¢ phan (ng Maillard trong
qué trinh ché bién thuc phdm hodc bido quan mat
trong mot thoi gian dai [11]) ctia cAc mau mat ong
dao dong tir 18,06 + 0,09 mg/kg (mat ong diéu) dén
21,26 + 0,15 mg/kg (mat ong xuyén chi). D6i chiéu
voi TCVN 12605: 2019 thi tat ca mau mat déu c6 ham
luong HMF dat chuédn (theo tiéu chudn thi mat ong
tir cAc nuwdoc hodc khu vuc nhiét déi: khéng 16n hon
80 mg/kg). Ham luong HMF gitp nhan biét thoi
gian bdo quan va téng luong nhiét ma mat ong da
tiép xuc. Dong thoi, HMF cao (> 100 mg/kg) ciing
c6 thé 1a mot dau hiéu cho thay su pha tron mat ong
voi cac loai duong “hoa hoc” hodc bi tap nhiém véi
duong nghich dao [12].

3.2. Ham luong téng phenolic, ham lugng téng
flavonoid va hoat tinh chdng oxi héa clia cic miu
mat ong nghién ctru

Kha ning chong oxi héa ctia mat ong lién quan
dén thanh phan va ham luong cac chat chong oxi hoa
tu nhién thuéc nhom axit phenolic, flavonoit nhu axit
ascorbic, carotenoit, catalase, peroxidase... Puong
chuén cta axit gallic va quercetin stt dung dé dinh
luong phenolic téng (TPC) va flavonoid téng (TFC)
duogc biéu dién ¢ hinh 1 va 2. Bang 4 thé hién ham
luong TPC, TFC va kha nang quét goc tu do DPPH
do duoc & cac mau mat ong nghién ctru.

Puwéng chuan cla axit galic

Hinh 1. Puong chuén ctia axit galic

Puong chuan cha Quercetin

0.00 50.00 100.00 150.00 200.00 250.00 300.00

Hinh 2. Puong chuén cia Quercetin

Ham luong phenolic tong trong cac mau mat
ong dao dong trong khoang 110,98 + 1,14 mg
GAE/100 g dén 332,58 + 1,38 mg GAE/100 g. Trong
d6, cac mau mat ong c6 ham luong phenolic téng cao
la mat ong ca phé 2, cao su 2, mat ong nhan (dat
twong ung la 332,58 + 1,38; 314,97 + 0,88; 273,58 +
0,33 mg GAE/100 g). Mat ong bac ha va mat ong cao
su 1 c6 téng phenolic kha thap, chi dat 110,98 + 1,14
va 116,54 + 0,60 mg GAE/100 g.

Ham lwong flavonoid tong trong cac mau mat ong
chi chiém ham luong kha nho, dao dong trong khoang
ter 4,33 + 0,06 dén 38,26 + 0,39 mg QE/100 g. Trong
d6, cac mau mat ong sim mau nhu mat ong ca phé 2
va mat ong ca phé 1 (38,26 = 0,39 va 26,37 + 0,06 mg
QE/100 g) c6 chita ham lwong téng flavonoid nhiéu
hon so voi cac mau mat ong nhat mau hon nhu mat
ong xuyén chi (4,33 + 0,06 mg QE/100 g), mat ong
bac ha (8,84 + 0,05 mg QE/100 g).

Kha nang quét goc tu do DPPH ctia cac mau mat
ong trong khoang tir 39,50 + 0,15% dén 76,78 + 0,15%.
Mat ong ca phé 2 cho hiéu qua chong oxi hoa tot nhat
khi kha nang quét goc tu do ctia noé lén toi 76,78 +
0,15%. Mau sic ctia mat ong c6 anh hudng dén hoat
tinh chong oxi hoa ctia mat ong, mat ong c6 mau cang
sam thi cho hoat tinh chéng oxi héa cang cao [13].
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Bang 4. Ham lwong téng phenolic, ham lugng téng flavonoid va kha niing quét géc ty do clia mat ong

Miu Ham luong phenolic tong Ham luong téng Kha niang quét goc tu do
(mg GAE/100 g) flavonoid (mg QE/100 g) DPPH (%)
biéu 24838 +0,16 21,16 £ 0,07 57,50+ 0,15
Caphe 1 251,85 +3,59 26,37+ 0,06 6435+0,15
Caosul 116,54 + 0,60 13,72 £ 0,06 42,59+ 0,15
Bac ha 11098 1,14 8,84 + 0,05 39,50+ 0,15
Nhan 273,58 £0,33 19,61 £ 0,07 68,64 £ 0,26
Cuac quy 168,16 £0,59 16,90 + 0,05 50,99 +0,30
Xuyén chi 129,97 + 1,09 433 40,06 4576 + 0,26
Ca phé 2 332,58 + 1,38 38,26+ 0,39 76,78 0,15
Cao su 2 314,97 £ 0,88 21,76 £ 0,55 65,04 £0,26
Hoa rimg 228,57 + 1,68 10,90 + 0,32 52,58 0,13

Ghi chii: Két qua dwroc thé hién theo gid tri trung binh+ SD.

3.3. Tinh chat dic trung clia cac san pham mat
ong nghién cttu

bé xac dinh mirc do6 twong quan gitta cac tinh
chat ctia cac san phdm mat ong nghién ctru, phan
tich thanh phan chinh PCA duoc thuc hién déi voi s6
lieu thu duoc tir tinh chat hoa ly, mau sic, ham luong
flavonoid tong (TFC), polyphenol téng (TPC), hoat
tinh chong oxi hoa thong qua kha niang quét goc tu
do DPPH.

Két qua phan tich PCA duoc biéu dién trén hinh
3 cho biét hinh chiéu cac “diém tinh chat” léen mat
phang chinh thit 1 (thé hién hon 80% thong tin), cho
thdy mau cua céac loai mat ong c6 xu huéng tuong
quan thuan chat v6i ham luong phenolic téng (r =
0,856), ham luong flavonoid téng (r = 0,858) va kha
nang quét goc tue do DPPH (r = 0,899). Ham luong
phenolic téng c6 xu huong tuong quan thuan chat
v6i ham lwong flavonoid téng (r = 0,808) va kha nang
quét goc tw do DPPH (r = 0,954).

=

Nuoc

latase

TPC
PPH

Dimensicn 2 (24 .58%)
0.0

-1.0

Dimension 1 (55.55%)

Hinh 3. Mit phéng chinh thi 1 -Vong tron tuong
quan ctia c4c tinh chat ctia mat ong

Két qua PCA ciing chi ra ham luong duong khir
te do c6 xu huwong twong quan kha chat voi ham
lwong duong sucrose (r = 0,731) va voi do axit (r =
0,681). Bén canh d6, do axit c6 twong quan nghich
kha chat vo6i hoat luc diatase (r = -0,732). Ngoai ra,
ham luong nuéc c6 tuong quan nghich kha chat véi
ham luong HMF (r =-0,730).

Dimension 2 (24 58%)

- . E . g i .
Dimension 1 (55.55%)
Hinh 4. Mat phéng chinh thit 1_Hinh chiéu
clia cAc mau mat ong

HMF: Ham luong HMF 1: Mat ong diéu

DKTD: Ham Iluwong duong
khtr tu do

2: Mat ong ca phé 1

Mau: Mau ctia mat ong 3: Mat ong cao su 1

TPC: Ham luong phenolic
téng

4: Mat ong bac ha

TFC:
tong

Ham luwong flavonoid | 5: Mat ong nhan

Axit: Do axit 6: Mt ong cuc quy

Nuoc: Ham luwong nuéc 7: Mat ong xuyén chi

Diatase: Hoat luc diatase 8: Mat ong ca phé 2

Dsa: BPuong sucrose 9: Mat ong cao su 2

DPPH: Kha nang quét goc tu

10: Mait ong hoa
do DPPH )

rung
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Ciing dua tréen két qua phan tich PCA, hinh
chiéu ctia cac san phdm mat ong ciing duoc thé hién
trén mat phang chinh tht 1 (cung cap 80,13% thong
tin), biéu dién & hinh 4. Két qua tir hinh 3 va 4 cho
thay hoat luc diatase dac trung cho mau mat ong cao
su 1 va mat ong bac ha. Ham luong nuwéc dac trung
cho mat ong diéu, mat ong ca phé 1, mat ong hoa
rumg. Mat ong ca phé 2 dugc dic trung boi mau, ham
luong phenolic téng, ham luong flavonoid téng, kha
nang quét goc tu do DPPH; mat ong cao su 2 duoc
dac trung bdi do axit. Ham luong duong khir tu do,
ham luong duong sucrose dac trung cho mat ong
nhan, trong khi d6 mat ong hoa cic quy, mat ong
xuyén chi duoc dac trung boi ham luong HMF.

4. KET LUAN

Két qua nghién cttu cho thay da phan cac mau
mat ong déu dap tmg cac chi tiéu duoc quy dinh theo
tiéu chudn Viét Nam hién hanh va c6 cac tinh chat
dac trung rieng. Mat ong trong nghién cttu déu co
ham luong duwong don cao, dd axit phu hop tiéu
chudn, ham luong nuoéc thap, HMF dat chudn va déu
thé thién hoat tinh chéng oxi hoa. Trong cac mau
mat ong nghién ctu, mat ong ca phé 2 chtta ham
luong téng phenolic va flavonoid téng cao nhat, lan
luot 1a 332,58 + 1,38 mg GAE/100 g va 38,26 + 0,39
mg QE/100 g, dong thoi kha niang quét goc tu do
DPPH ciing cao nhat (76,78 + 0,15%).
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COMPARISON OF CHARACTERISTIC PHYSICOCHEMICAL PARAMETERS AND
ANTIOXIDANT PROPERTIES OF SOME MAIN KINDS OF HONEY IN VIETNAM

Pham Nhu Quynh, Cung Thi To Quynh
Summary

Honey is the natural product with a diverse nutritional composition and rich in antioxidant activity. The
study aims to compare some physicochemical parameters and antioxidant properties of ten main kinds of
honey from varied floral sources in some provinces in Vietnam. The results showed that the honey samples
met the quality requirements of National standards for honey, including water content, free reducing sugar
content, sucrose content, acidity, diastase activity, HMF (5-Hydroxymethylfurfural) content. In addition,
total phenolic content (TPC) of studied honey samples quite varied. Honey samples with high total phenolic
content were products from coffee 2, rubber 2, longan honey (reaching 332.58 + 1.38; 314.97 + 0.88 and
273.58 £ 0.33 mg GAE/100 g, respectively). The total flavonoid content (TFC) in honey samples was quite
low, ranging from 4.33 = 0.06 to 38.26 + 0.39 mg QE/100 g. The result of Principal Component Analysis
(PCA) based on physicochemical parameters, DPPH free radical scavenging ability, total phenol content
and total flavonoid content have shown characteristic properties of the studied honey products.

Keywords: Vietnamese honey, physicochemical parameters, antioxidant capacity.
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