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Tém tit. 5-hydroxymethylfurfural (HMF) 14 tac nhan gy bénh hiém nghéo nhu ung thu cho con
nguoi. Sy hinh thanh va mutre ting cia HMF trong mat ong phu thudc vao nhiét do cao, thoi gian bao
quan lau, d6 a xit tu do cao... Theo tiéu chuan quéc gia (TCVN), ham luong HMF trong mat ong phai
<80mg/kg va do a xit tw do <50mEq/kg. Mat ong bac ha (MBH) va mét ong hoa nhan (MON) la san
pham dic san co gia ban cao nhat & Mién Béc nudc ta. Bé tu van cho ngudi ti€u dung ve thoi gian st
dung ¢am bao ATTP vé chi tieu HMF trong 2 loai mat ong trén, 6 mau MBH va MON dugc khai théc,
thu thap va bao quan trong 24 thang & nhiét do 25-35°C, kiém tra ham luong HMF va d6 a xit tiw do 6
thang/lan. Két qua nghién ctru cho thy, sau 2 nim, ham luong HMF trong MBH va MON lan luot ting
tir 1,04 18n 211,49mg/kg va tir 6,16 1én 170,40mg/kg. Trong khi, d6 a xit tw do trong 2 loai mat lan luot
giam tir 47,81 xudng 23,69 mEq/kg va 40,31 xudng 19,03mEq/kg. Mirc ting ham lwong HMF trong
mat ong ty I& v&i @6 a xit ty do (R*=0,781). HMF trong MBH ting nhanh hon so vé&i trong MON
(P=0,002) c6 1& do c¢6 d6 a xit tw do cao hon (P=0,02). B¢ a xit tw do cao nhat trong 2 loai mat ong
trong 24 thang bao quan chi ti 40,31 va 47,81 mEqg/kg, nho hon so véi yéu cau caa TCVN. Trong khi,
ham lwong HMF chi dép tmg yéu cau cia TCVN sau khoang 12 thang bao quan vi HMF trong 2 loai
mat sau 1 nam bao quan da téi 72,42 va 59.62mg/kg. Nhu vay, nguoi tiéu dung nén st dung 2 loai mat
trén trong vong 12 thang tir khi khai thac.

Tir khoa: 5-hydroxymethylfurfural, d6 a xit tu do, thoi gian bao quan, mat ong bac ha, mat ong hoa nhan
1. PAT VAN PE

O mién bac nuéc ta, mat ong bac ha (MBH) va mat ong hoa nhan (MON) dic san ¢ gia
thwong mai cao, dugc khai thac tir cac dan ong mat nudi & Cao nguyén Da Pong Vin va cac
ving trong nhin nhu Hung Yén, Dién Bién, Son La. Hing nim nguoi nudi ong c6 thé thu dugc
hang tram tan MON va hang chuc tan MBH dé tiéu thu trong nudce. Bén canh céac chét dinh
dudng nhu duong don (60-65%), a xit amin, mot s6 chat khoang, vitamins... MBH va MON
con ¢ kha nang khang khuéan va chéng 6 xy hoa cao (Lé Quang Trung va dong tac gia 2018a,
b). Tuy nhién, v&i mat ong noi chung, néu bao quan trong thoi gian dai & nhiét d6 phong, trong
mat ong s& hinh thanh mot s6 loai doc t6, dac biét 1a 5-hydroxymethylfurfural (HMF) (Khali
et al., 2010; Duong DPinh Chung et al., 2018). Pdng thoi, theo Khali et al. (2010), trong cling
thoi gian bao quan, mac taing ham lugng HMF ty I¢ thuan véi ham lugng axit ty do hoac tong
s6 trong mat ong. HMF 1a aldehyde mach vong duoc hinh thanh trong mat ong do sy phan huy
duong (Ramirez et al., 2000). Theo Belitz va Grosch (1999), ciing nhu cac thuc pham c6 dudng
khac, ham lugng duong don (glucose va fructose) cao trong mat ong cong vaéi nhiét do cao va
thoi gian bao quan lau l1a co s¢ hinh thanh va tang ham lugng HMF trong mat ong theo phan
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tng Maillard. HMF gay hai cho stc khoe con ngudi vi hop chét nay la tac nhan gy ung thu,
gy dot bién gen, gdy doc cho te bao, e ché hoat dong cua nhiéu enzyme... (Shapla et al.,
2018). Vi vay, tiéu chuan qudc té (Alimentarius, 2021) va tiéu chuin quéc gia (TCVN 12605,
2019) dwa ra murc yéu cau chung vé ham lugng HMF <40mg va <80mg/kg cho mat ong khai
thac & cac nudc nhiét d6i nhu Viét Nam. i c6 nhiéu cong bd trén thé gidi ciing nhu trong
nuéc vé sy lién quan gitra mirc ting ham luong HMF véi thoi gian bao quan va ham lugng a
xit trong mat ong. Tuy nhién cho dén nay, chua c6 nghién ciru nao vé danh gia mic ting ham
lwong chat nay trong 2 loai mat ong dic san 1a MBH va MON & Mién Béc nudc ta.

Trong mot s6 phuong phap xac dinh ham luong HMF trong mét ong nhu phuong phap
quang pho, phuong phap sac ky 16ng hi¢u ndng cao (HPLC-DAD)..., HPLC-DAD dap tng
yéu cau cua Uy ban Mat ong Quéc té (Bogdanov, 1999), nén dang du:oc ap dung phé bién ¢
nhiéu nganh ong trén thé gi¢i. HPLC-DAD da duoc ap dung dé danh gia mirc ting ham luong
HMF trong mat ong cua Malaysia vai thoi gian bao quan tir 3-6 thang va 12-24 thang (Khali
et al. 2010) va mat ong ngoai thi truong nudc ta sau 9-11 thang va 19-21 thang bao quan
(Duong Pinh Chung et al., 2018). HPLC-DAD con 14 chi thi dé x4c thuc 12 loai mat ong cua
Slovakia (Kukurova et al., 2006). Risner et al. (2006) da ap dung thanh cong ky thuat HPLC-
DAD d danh gia va so sanh muc d6 ting ham luong HMF theo thoi gian bao quan trong mat
ong va cac loai thuc pham c6 dudng khac. Trong khi d6, bo phwong phép qui dinh trong AOAC
(2006), trong d6 c6 AOAC 962.19 la phuong phap xac dinh d6 axit tu do trong mét ong. bay
1a co s& phuwong phap luan c6 thé ap dung dé danh gia muc thay doi ham luong HMF va d6 a
xit ty do theo thoi gian bao quan caa 2 loai MBH va MON dic san & Mién Béc nudc ta.

Trong nghién ctru nay, mirc tang ham lvong HMFva d6 axit ty do trong MBH va MON
duoc xac dinh va so sanh theo cac khoang thoi gian 6, 12, 18 va 24 thang tir khi khai thac va
bao quan & nhiét d6 phong. Két qua nghién ctiu 1an dau tién dugc cong bd nham khuyén cao
ngudi tiéu dung vé thoi gian st dung hiéu qua cac loai mat ong dic san nay & nudc ta, vira dé
nang cao suc khoe va dam bao an toan thyc pham.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Tong sé 6 mau mat ong, bao gdm 3 mau mat ong bac ha va 3 mau mat ong hoa nhén 1an
luot dwoc khai thac va thu thap & huyén Méo Vac, Pong Vian, Yén Minh ciia Cao nguyén Pa
Pong Vin va ¢ Dién Bién, Son La va Hung Yén vao thang 11/2018-1/2019 va thang 1-4 nim
2019. Cac mau mat duoc thu tir 6 trai ong khac nhau (1kg/trai), bao quan trong lo thay tinh &
nhiét do phong (25-30°C), tranh anh sang mit troi dén khi phan tich ham lugng HMF va d6 a
xit tu do theo dinh ky 6 thang/lan. Cac mau mat ong cé tong lugng dudng khir 64-65%, ham
luong sucrose 3-4%, thuy phan 20-21% duoc khai thac va bao quan tu nhién khong qua xt 1y
nhiét. Chi tiét vé cac mau mat ong, thoi gian khai thac va thu mau ¢ Bang 1.

Bang 1. Thoi gian khai thac va thu thap cac miu mat ong

STT | Loai mét ong va noi thu miu | Ky hiéu miu | Thoi gian khai thac va thu miu
[ Mat ong hoa bac ha (MBH)

1 Mat ong bac ha Méo Vac BHMV 11/2018-1/2019

2 Mat ong bac ha Pong Vin BHDV 11/2018-1/2019

3 Mat ong bac ha Yén Minh BHYM 11/2018-1/2019

1 Mét ong hoa nhan (MON)

4 Mat ong nhan Dién Bién NDB 3-4/2019

5 Mat ong nhan Son La NSL 3-4/2019

6 Mat ong nhan Hung Yén NHY 3-4/2019




Céc hoa chat dé xac dinh d6 a xit tw do nhu NaOH, HCL va dé x4c dinh ham luong HMF
bao gém methanol, acetonitril, nudc cho sic ky long, acid acetic, kali ferocyanid, kali
hydrophosphat, kém acetat... tir Merck (Puc). HMF chuan véi 99% tir Sigma (My). HMF
duogc xac dinh trén hé théng thiét bi sic ky 1ong hiéu ning cao (1260 Infinity, Agilent, M¥) V6i
dau do diod array.

2.2.Phwong phap

b6 axit ty do (mEg/kg) cua mat ong duge xac dinh theo phuong phap AOAC 962.19 (AOCAC,
2006). Trong khi, phuong phap xac dinh ham lwong HMF (mg/kg mat ong), bao goém chuan bj miu,
chuan bi dung dich chuan va phan tich HMF bang ky thuat HPLC-DAD theo Uy ban Mat ong Quéc té
cong bd nam 1999 (Bogdanov, 1999) va di dugc nhiéu nghién ctru lién quan ap dung thanh cong (Khalil
et al., 2010; Duong Dinh Chung et al., 2018). Muc tin cay vé thong ké (P < 0.05) ciia ham lugng HMF
va do axit tu do gitra 2 loai mat cling nhu mirc twong quan (R?>0,5) gifta 2 gia tri nay dugc phan tich
trong chuong trinh ANOVA trén phan mém SPSS.

3. KET QUA
3.1. Ham lwgng HMF trong 2 loai mat ong theo thoi gian bao quan

Ham luong HMF trong mat ong hoa nhan (MON) va trong mat ong bac ha (MBH) déu
tang trong 24 thang bao quan ¢ nhiét do phong 25-30°C (Bang 2, Hinh 1). HMF trong MBH
tang tir 1,06 mg/kg & thang thir nhat 1én toi 211,49mg/kg mat ong & thang thir 24. Trong ciing
khoang thoi gian nay, HMF trong MON tang tur 6,16 1én 170,40mg/kg mat ong. Trong cung
thoi gian bao quan HMF trong MBH tang nhanh hon so vai trong MON (P=0,002). Sau 12
thang bao quan, HMF trong MBH da 1én t&i 72,42mg/kg va trong MON 1a 59,62mg/kg va chi
tiéu nay trong 2 loal mat ong lan luot 161 116,06 va 94,19mg/kg mat ong sau 18 thang bao quan,
vuot qua yéu cau cua Tiéu chuin qubc gia (TCVN 12605:2019) qui dinh cho chi tiéu HMF
trong mat ong (< 80 mg/kg) (Hinh 1). Nhu vay, dé dam bao an toan thuc pham vé chi tiéu HMF
trong mat ong, nguoi ti€u dung nén sir dung MBH va MON trong vong 12 thang tir khi khai
thac.

Bang 2. Ham lwgng HMF trong 2 loai mat ong theo theoi gian bao quan

STT | Ky hiéu miu Ham lwgng HMF (mg/kg) theo thoi gian bao quan

m3t ong 1 thang | 6 thang | 12 thang | 18 thang | 24 thang

| MBH
1 | BHMV 0,98 23,34 70,07 108,78 208,23
2 | BHbV 1,05 24,25 72,12 112,05 211,09
3 |BHYM 1,09 25,14 75,08 127,34 215,16
Trung binh 1,04 24,24 72,42 116,06 211,49
SD 0,06 0,90 2,52 9,91 3,48

I | MON
4 | NDB 5,58 18,85 57,07 89,11 165,78
5 | NSL 6,93 19,13 60,04 95,48 168,05
6 | NHY 5,96 19,76 61,76 97,98 177,37
Trung binh 6,16 19,25 59,62 94,19 170,40
SD 0,70 0,47 2,37 4,57 6,14
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mat ong bac ha; MON: mat ong hoa nhan; TCVN: tiéu chuan Viét Nam.

3.2. P§ axit tw do trong 2 loai mat ong theo theoi gian bao quan

Do axit tw do trong MBH va MON giam dén theo thoi gian bao quan tir thang thi nhat
lan lugt 1a 47,81 va 40,31 mEq/kg xuong con 23,69 va 19,03 mEq/kg mat ong ¢ thang thir 24
(Bang 3, Hinh 2). Sau 6, 12, 18 va 24 thang bao quan, d¢ a xit ty do trong MBH lu6n cao hon

so véi chi tiéu nay trong MON (P=0,02). Cu thé, chi tiéu nay trong MBH lan luot 1a 47,81 -

43,81 - 34,82 - 30,96 - 23,69mEq/kg so vadi trong MON la 40,31-38,84 - 30,47 - 28,60 - 19,03
mMEQ/kg. Mttc cao hon cua chi tiéu nay trong MBH so vai MON c¢6 1€ ngay tir khi mai khai
thac, trong thang dau bao quan, MBH c6 d6 a xit tu do cao hon téi 1,19 lan so véi gia tri nay
cia MON. Tuy nhién, d6 a xit ty do cao nhat caa MBH (47,81 mEqg/kg) va cia MON (40,31
mEq/kg) van van dap tng yéu cau vé chi tidu nay duoc qui dinh trong TCVN cho mét ong (<

50 mEqg/kg) (Hinh 2).

Bang 3. P axit tw do trong 2 loai mat ong theo thai gian bao quan

Ky hi¢u D) a xit tw do (mEq/kg) theo thoi gian bdo quan
STT | mAumitong | 1thiang | 6thing | 12 thing | 18 thiang | 24 thang
| MBH
1 BHMV 46,18 43,15 34,75 31,03 23,03
2 BHDV 48,05 44,75 35,84 30,69 24,99
3 BHYM 49,19 43,54 33,86 31,16 23,06
Trung binh 47,81 43,81 34,82 30,96 23,69
SD 1,52 0,83 0,99 0,24 1,12
1 MON
4 NDB 40,18 38,95 30,48 28,18 19,08
5 NSL 41,69 39,93 31,08 29,05 19,05
6 NHY 39,06 37,65 29,86 28,57 18,97
Trung binh 40,31 38,84 30,47 28,60 19,03
SD 1,32 1,14 0,61 0,44 0,06
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Hinh 2. P§ axit tw do trong 2 loai mit ong giam theo théi gian bio quan. MBH: mét
ong bac ha; MON: mat ong hoa nhan; TCVN: tiéu chuan Viét Nam.

4. THAO LUAN

Ciing nhu thyc pham giau dudng khac, sy hinh thanh va mic ting ham lugng HMF trong
mat ong ty I¢ v4i ham lugng duong, nhiét do bao quan, thoi gian bao quan, d6 a xit tu do
(Khalil et al., 2010; Ramirez et al., 2000; Belitz va Grosch,1999). Trong nghién ctru nay, ham
luong dudng va nhiét do bao quan cua 2 loai mat twong tw nhau (xem phan Vit liéu va phuong
phap), ham lugng HMF trong MBH tang t6i 203 lan (tir 1,04 1én 211,49mg/kg) va trong MON
tGi 27,7 lan (tr 6,16 1én 170,40mg/kg mat ong) sau 24 thang bao quan (Bang 1, Hinh 3). Ngoai
ra, muc tang ham lugng HMF trong MBH va MON khong giéng nhau theo céc giai doan bao
quan khac nhau. Trong 12 thang bao quan, HMF trong MBH va MON chi c6 72,42 va
59,62mg/kg, sau do tang 1én t6i 211,49 va 170,40mg/kg & ‘thang thir 24 (Hinh 3). Muc tang nay
cia HMF trong MBH va MON tuong ty nhu ctia mot s6 loai mat ong khac trén thé gidi va
trong nuéc. Ham lwong HMF trong mat ong Malaysia bao quan trong 3 thang dau chi c6 2,80—
24,87 mg/kg trong khi tir 12-24 thang, gia tri chi tiéu nay téi 118,47-1139,95 mg/kg (Khalil et
al., 2010) va mat ong ngoai thi trudng cua Viét Nam bao quan trong 9-11 thang dau, ham luong
HMF chi c¢6 100,7- 97,5; trong khi dén 19-21 thang gia tri nay t6i 233,8- 522,5 mg/kg (Duong
Dinh Chung et al., 2018). Nhu vay, su hinh thanh HMF trong MBH va MON ty |¢ thuan véi
thoi gian bao quan (R =0,824), twong ty nhu murc twong quan thuan cao giira mat ong Malaysia
véi thai gian bao quan (R?=0,912) (Khalil et al., 2010).

Cung thoi gian bao quan, d6 a Xit ty do ciing ty 1€ thuan véi muic tang ctia ham luong
HMF trong mat ong. Trong sudt 24 thang bao quan, do a xit tu do trong MBH (47,81-
23,69mEq/kg) Iudn cao hon cua MON (40,31-19,02mEq/kg) véi P=0,02. Cac gia tri nay co
twong quan thuan cao (R?=0,781) véi ham lugng HMF trong 2 loai mat (MBH: 1,04-
211,49mg/kg va MON: 6,16 - 170,40mg/kg mat ong) (Bang 2, Hinh 3). Muc twong quan nay
pht hop véi cong bd cua Khalil et al. (2010). Theo cac tac ga nay mirc do a xit ty do va muc
tang ham lugng HMF trong mat ong Malaysia sau 24 thang bao quan c6 muc tuong quan cao
véi R?=0,763. Trong 24 thang bao quan & nhiét d6 25-30°C, ham lugng HMF trong MBH va
MON lan luot tang tGi 203 va 27,7 lan, trong khi d6 a xit tu do trong 2 loai mat lan Iuot giam
t6i 2,0 va 2,1 lan (Hinh 3). Hién tuong nay co 1€ do vai tro cta a xit tw do trong viéce hinh thanh
HMF trong mat ong nhu cong b cua Fallico et al. (2004). Tuy nhién, cac tac gia ndy ciing chi
két luan vé ham lugng HMF tang trong khi d6 a xit trong mat ong giam dan theo thoi gian bao



quan va dén nay chua c6 nghién ciru nao xac dinh vai trd va co ché tic dong cua a xit tw do
trong viéc hinh thanh HMF trong mat ong.
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Hinh 3. Twong quan giita mirc ting ham lwgng HMF véi d§ axit tw do trong MBH
va MON theo thoi gian bao quan. Mii tén 1én va xuong canh cac so trong ngoac don: mac
tang ham lugng HMF hoac muc giam d¢ axit ty do trong mat ong.

5. KET LUAN

Ham luong HMF trong mat ong bac ha (MBH) tang 203 lan va trong mat ong hoa nhan
(MON) ting téi 27,7 lan sau 24 thang bao quan ¢ nhiét d6 phong (25-35°C). Sau 2 nim bao
quan, d¢ a xit ty do trong MBH va MON giam 2-2,1 lan. Mic ting ham lwong HMF trong mat
ong ty I& thuan véi do a xit ty do (R?=0,781). HMF trong MBH ting nhanh hon so véi trong
MON (P=0,002), c6 I& do d6 a Xit tu do trong MBH cao hon so véi trong MON (P=0,02). B
a xit tu do trong 2 loai mat ong sau 24 thang bao quan déu dap tng yéu cau cua tiéu chuan mat
ong (<50mEq/kg). Trong khi, ham lugng HMF trong MBH va trong MON chi dép tmg yéu cau
ciia TCVN Vé chi tiéu nay (<80mg/kg) sau 12 thang bao quan. Vi vay, khi bao quan mat ong ¢
nhiét do phong, nguoi ti€u dung nén st dung 2 loai mét trong vong 12 thang tir khi khai thac.
Pong thoi, ngudi san xuat va thuong mai mat ong nén cong bd chinh xac thoi _gian khai thac
trén nhan méc. Két qua va phuong phap trong nghién ctru niy c¢6 thé ap dung dé danh gia mirc
tang ham luong HMF cua céac loai mat ong khac ¢ nudc ta.
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TCVN 12605:2019. Tiéu chuan qudc gia vé mat ong

Evaluation of HMF increase and free acid decrease according to storage
time of Elsholtzia and longan honey in Northern region of Vietnam

Le Quang Trung, Tran My Linh, Nguyen Chi Mai, Nguyen Thi Thanh Huyen,
Nguyen Tuong Van

Summary. 5-hydroxymethylfurfural (HMF) causes as serious disease as cancer to human beings.
Formation and increase of this substance in honey depend on high temperature, long storage time, free
acid degree. According to National Standardization (TCVN) for honey, HMF content and free acid
degree in honey are <80mg/kg and <50mEq/kg, respectively. Elsholtzia (MBH) and longan honey
(MON) are specialty honey with highest prices in Northern region of Vienam. To advise customers the
right storage time and use to meet food safety of HMF in these two kinds of honey, 6 samples of MBH
and MON were extracted, collected and stored in 24 months at 25-30°C, within which their HMF
content and free acid degree were examed every 6 months. The results showed that, after 24 months of
storage, HMF content in MBH and MON increased from 1.04 to 211.49mg/kg and from 6.16 to
170.40mg/kg, whereas, their free acid degrees were decreased from 47.81 to 23.69 mEqg/kg and 40.31
to 19.03mEq/kg, respectively. Increase of HMF content was highly proportional to decrease of free acid
(R?=0,781). HMF in MBH grew faster than that in MON (P=0,002) possibly due to its higher free acid
degree (P=0.02). Free acid degree of MBH and MON within 24 months of storage was respectively as
much as 47.81 and 40.31mEq/kg, still less than requirement of the TCVN. Whereas HMF content of
two kinds of honey only meets the TCVN after about 12 months of storage, when their HMF
respectively increased to 72,42 and 59.62mg/kg. Therefore, it is suggested the customer shoud use MBH
and MON within 12 months of storage since the date of their extraction.
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