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MUC LUC
NGUYEN THI LANG, NGUYEN VAN HOU LINH, BUI CHI BIU. Két
qué chon tao gidng Iia pham cht nhé lai gitta lta Japonica va Indica
k&t hgp véi chi thi phan i
NGUYEN TRUNG TIEN, PHAM THI XIM, NHAM TH| THU THUY.
Nghién citu chon tao gidng lia chéng chiu mén, nang suét cao cho tinh
Kién Giang )
LAI BINH HOE, DO MINH HIEN, BINH QUOC HUY, TRINH THANH
SON, PHAM VAN NHAN, LE THI THANH THUY. Nghién ciiu luong
phan uré hat vang ( urea 46 A+), uré hat xanh (urea — NEB 26) va mat
dd gieo hap Iy trong sdn xudt lda & ving Nam Trung bd
NGUYEN KHAC ANH, PHAM VAN TOAN, VO VAN HIEU, GIANG BUC
HIEP. Nghién ctru (mg dung ky thuat ghép dinh sinh trudng (STG) trén
gidng Cam sanh Ha Giang )
LE THI MY HA, BUI QUANG DANG. Anh huéng clia théi diém bam
ngon, vit canh dén qué trinh ra hoa, dau qua, nang sut va thai gian thu
hoach giéng 8i Thai Lan tai Thanh Ha, Hai Duang
pO THANH NHAN, HOANG MINH TAM, HOANG TH| THAI HOA.
Nghién citu anh hudng clia lidu Iugng kali va luu huynh dén nang suét
lac tai huyén Pha Cat, tinh Binh Dinh
LE QUANG TRUNG, NGUYEN BUC TU, NGUYEN THO KHIEM, VO
THI LIEN, LE THI NHU THUY, KIM BICH NGUYET, CAM THI HANG,
NGUYEN THI THOY HOA‘ PHAM MINH GIANG. Nghién c(ru kha nang
chdng oxi héa clia san pham chi dan dia Iy mét ong bac ha cao nguyen
da Bong Van, tinh Ha Giang )
NGUYEN XUAN THI, LA THE VINH, PHAM THI BIEM. Nghién clu ti
uu hda qué trinh nung vé héu
LUONG NGQC CHUNG, BUI NAM SACH. Xac dinh dong chay {6
thiéu va gidi phap duy tri dong chéy t6i thiéu & ha du song Ma
DINH XUAN TRUGNG, TRAN DUY KIEU. Nghién ctru xay dung ban
dé nguy ca xam nhap man co xét dén tac dong cia bign ddi khi hau
ha Iuu séng Ca
NGUYEN MINH THANH, NGUYEN THANH V0. Nghién ctru phuang
phap lai trong cai thién chat lugng giéng tdm cang xanh
(Macrobrachium rosenbergii)
NGUYEN DAC MANH, DOAN QUOC VUGQNG, BOAN VAN CONG,
TRUONG VIET HOP, NGUYEN TAI THANG, GIANG TRONG TOAN.
Anh hudng clia mot s6 yéu t6 hoan canh dén tp tinh Iura chon sinh
canh séng clia gdu ngua (Ursus thibetanus Cuvier,1823) tai Khu
Bao tdn thién nhién Pu Ludng, tinh Thanh Hoa i
LE SY‘DOANH. NGUYEN THI MAI DUONG, NGUYEN TH| THAO, LE
SY HOA. Banh gia sinh trudng loai thdng nhua (Pinus merkusii
Jungh et de Vriese) & giai doan vuan uom cla cac gia dinh cay troi
duge tuyén chon tai huyén Nghi Loc, tinh Nghé An
TRAN HONG SON. Thuc trang va giai phap phét trién rimg tréng Gidi
nhung cung c&p g l6n tai Kon Ha Numg, Tay Nguyén
XUAN THI THU THAO, HO VAN HOA, NGUYEN TUAN HUNG,
NGUYEN THI HAI, TRAN THI BINH. Ung dung hé thdng thong tin dia
Iy (GIS) danh gia bién dong dat trdng Ita giai doan 2006 - 2015 tai
huyén Nam Tryc, tinh Nam Binh
Hg THI LAM TRA, NGUYEN THI THANH HUYEN, HOANG XUAN
PHUONG. Danh gia cong tac dau gia quyén sir dung dat tai huyén
Bang Anh, thanh phd Ha Noi _ _
NGUYEN THI THANH HUONG, DOAN MINH TRUNG. Ap dung thuat
toan phan loai random forest a8 xay dung ban d6 sir dyng dat/ tham
phii tinh D&k Lak dya vao anh vé tinh Landsat 8 OLI
PHAM THI HUE, LE DINH HAI. S&p xép, d6i mdi, nang cao hiéu qua
san xudt kinh doanh clia cac cong ty lam nghiép tai Viét Nam tir khi
thuc hién Nghi quy&t 30 - NQ/TW dén nay
PHAM THANH LAN, LE PHUONG NAM, NGUYEN TH| HUONG. Vai
trd clia hop tac xa san xuat, kinh doanh va dich vu nong nghiép déi véi
nong dan : Nghién ciru trudng hop tai x& Théi Giang, huyén Thai Thuy,
tinh Thai Binh
NGUYEN THI THU AN, VO TH| THANH LOC. Mo hinh fién k&t kinh
doanh: Gidi phap nang cip chudi gia tri 6t viing déng bang song Ciru
Long
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KHOA HOC CONG NGHE

NGHIEN CUU KHA NANG CHONG OXI HOA CUA
SAN PHAM CHi DAN DIA LY MAT ONG BAC HA
CAO NGUYEN BA DONG VAN, TiNH HA GIANG

L& Quang Trung', Nguyén Prtc T?, Nguyén Tho Khiem?,
Vi Thi Lién?, L& Thi Nhu Thiy?, Kim Bich Nguyét®,
Cam Thj Hang®, Nguyén Thi Thay Hoa®, Pham Minh Giang*
TOM TAT

Kha nang chéng oxi héa cia mat ong chti yéu do cac chét thudc nhom phenolic axit va flavonoit quyét dinh.
Vai tré y hoc nay ctia san phdm chi dan dia ly mét ong bac ha Cao nguyén P4 Déng Van ctia tinh Ha Giang
(MBH) dugc danh gia, so sanh véi mét ong rimg MOR1 va MOR2 phé bién & mién Bic nuéc ta dia vao
ham luong ciia 9 chat chdng oxi héa va kha nang chdng oxi héa téng sé gitra cac loai mat ong. Trong 15
mau mat ong, 9 mdu MBH dugc thu tir 9 trai nudi ong va khai thac trong maa mat 2017-2018 & 4 huyén Cao
Nguyén; 3 mau MOR1 khai thac trong thang 3-4/2017 & Dién Bién, Son La, Himg Yén va 3 miu MOR?2 thu
hoach tir thang 6-9/2017 & Hoa Binh, Phii Tho, Nghé An. Ham luong 9 chét chdng oxi hoa trong mat ong
duge phan tich bing phuong phap UPLC-MS/MS; kha nang chéng oxi héa téng sé ciia cac miu mat duoc
xéac dinh béng phép thir FRAP va DPPH. Trong 3 loai mat ong, MOR2 c6 kha ning chéng oxi héa cao nhit,
tiép dén MOR1 va MBH. Ham luong trung binh tdng s6 ctia 9 chit chéng oxi héa trong MOR2 téi 5,38
mg/kg mét ong, tiép dén 3,86 mg/kg trong MOR1 va 1,47 mg/kg trong MBH. Ham lugng Fe® trung binh
tao thanh sau phép thir FRAP tir MOR2 1a 1.002,13 mg/kg dén MORI la 649,77 mg/kg va MBH la 147,60
mg/kg mat ong. Tuong tu, % DPPH da phan (mg do MOR2, MOR1 va MBH ciing l4n luot giam dan tir
28,20% dén 21,96% va 13,38%. Ham lugng cac chat chéng oxi héa va cac gia trj sau phép thir vé kha nang
chdng oxi héa téng s6 gitta MBH, MOR1 va MOR2 khac biét tin cay vé thong ke (0,002</<0,05), nén cé thé
sir dung nhu nhimg chi thi dé phan biét MBH, séan phdm déc thi clia Cao nguyén P4 Péng Van.

Tirkhéa: Khd nang chong oxi hoa, mat ong bac ha, Cao nguyén P4 Déng Vin, tinh Ha Giang.

caffeic axit, catechin, luteolin, phenyllatic axit,
kaempferol durgc xac dinh Ia cac chat phé bién trong
mat ong, ¢6 ham lwong cao nén dé xac dinh va c6 thé
st dung nhu nhimg chi thi dé truy xudt nguén géc

1. BAT VAN BE

Mat ong 1a san phdm quy cia tw nhién, khéng
chi Ia nguén dinh duéng cung cap niang luong cho
con ngudi ma con ¢o vai tro bao vé suce khoe do su cod

mit cta cac chat thuéc nhéom phenolic axit va
flavonoit (Miguel ef al, 2017). Pay 1a cac chat chong
oxi héa ty nhién, c6 thé don sach, lam giam su hinh
thanh hodc vo hiéu héa anh huedng cia cac géc tu do
(Moniruzzaman ef al, 2012). Cac loai mat ong khac
nhau, tham chi cing mét loai mat ong nhung khai
thac & cac ving dia ly khac nhau c6 kha nang chéong
oxi hoa khong giéng nhau, tiy thuoc vao ham lueong
cac chit thudoc nhém phenolic axit va flavonoit trong
mat ong (Miguel e al, 2017). Trong 2 nhom chat
nay, gallic axit, coumaric axit, ferulic axit, quercetin,

' Vién An toan Thyc phim, Céng tv CP Chirng nhan va
Gidm dinh VinaCert

* Phong Thir nghiém 1, Conz ty CP Chimg nhin va Gidm
dinh VinaCert ’

"Trung tam Kiém nghiém. So Y t1é Ha Giang

‘S Khoa hoc va Cong nghé Ha Giang
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mat ong (Yao ef al, 2003; Alvarez-Suarez ef al, 2014).

C6 nhiéu phuong phap dé xac dinh ham luong
cac chdt chong oxi héa trong mit ong nhu HPLC-
DAD, LC-UV-MS (Istasse et al, 2016) hoac cac
phuong phap hién dai hon véi dd chinh xac cao hon
nhu UPLC-MS/MS (Kivrak va Kivrak, 2017). Trén
thue t€ kho ¢6 thé xé4c dinh duoc thanh phdn va ham
lugng tat ca cac chit chong oxi héa trong mot loai
mat ong. Vi vay, bén canh viéc xac dinh ham luong
mét s6 chit chéng oxi héa phd bién trong mat ong,
thwong di kem voi cac phép thir nhir FRAP (the ferric
reducing antioxidant power assay) va DPPH (1,1
diphenyl-2-picrvlihydrazyl -radical-scavenging effect
assay) de danh gia, so sanh kha niang chong oxi héa
tong so gitta cac loai mat ong (Moniruzzamanet al,
2012; Chua efal, 2017).
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KHOA HOC CONG NGHE

San phdm chi dan dia ly mat ong bac ha Cao
nguyén Da Pong Van (goi tit 1a mat ong bac ha) chu
yéu do cac giéng ong mat thudc loai Apis cerana, dac
biét 1a phan loai A.c. cerana thu vé va ché bién tir mat
ctia hoa bac ha moc ty nhién ¢ Cao nguyén (L
Quang Trung et al, 2010). San pham dac thi nay
duroc Cuc S hiru tri tug, Bd Khoa hoc va Cong nghé
cip Gidy ching nhan dang ky chi dan dia ly tir dau
pam 2013. Cay bac ha thufc chi Kinh gioi
(Elsholtzia), la cay hoang dai, phat trién, ra hoa va
tiét mat cho ong tir thang 7-12 am lich hang nam trén
swon nui da (alt.>1000 m) thudc 4 huyén Quan Ba,
Yéen Minh, Déng Van, Méo Vac cia tinh Ha Giang.
Mat ong bac ha dac sanh, sing mau tir vang do dén
vang chanh, khac biét véi hau hét cac loai mat ong
khac & nuoc ta. Pén nay, nhimg cong bo vé chit
luong ciia mat ong bac ha moi chi dé cap dén mot so
chi tieu Iy héa nhu thanh phidn dudng khi, thuy
phan...(Bui Kim Dong ef al, 2012) tuong tu nhu cac
loai mat ong rimg khac. Ciing nhu cac loai mat ong
n6i chung, mat ong bac ha déu c6 vai tro chdng oxi
hoéa. Tuy nhién dén nay chua c6 co s khoa hoc nao
& nuéc ta ciing nhu trén thé gioi dé danh gid vai tro'y
hoc nay ctia mat ong bac ha.

Trong nghién ctru ndy, kKhé nang chéng oxi hoa
ctia mat ong bac lan dau tién duoc xac dinh va danh
gia dya vao: 1) phan tich va xac dinh ham luong 9
cht chéng oxi héa chinh trong mat ong bac ha va so
sanh voi gia tri cAc chi tiéu ndy ciia mot s0 loai mat
ong rimg phd bién & mién Bac Viét Nam; 2) xac dinh
v so sanh kha nang chéng oxi hoa tong s gilra mat
ong bac ha va mat ong rumg. Két qua nghién ctru 1a
co so dé bé sung chi tiéu lién quan dén kha nang
chéng oxi hoa clia mat ong bac ha, san phim chi dan
dia ly trén Cao nguyén Pa Dong Van.

z.mmmnmmmum
2.1. Nguyén liéu

Téng s6 15 mau mét ong duoc thu thap dé phan
tich. Trong do, 9 mau mat ong bac ha (MBH) dugc
thu tir 9 trai nuoi ong va khai thac trong mua mat
2017-2018 & 4 huyén ctia Cao nguyén Da Péng Van,
bao gom 1 trai & Quan Ba, 2 trai Yén Minh, 3 trai &
Péng Van va 3 trai & Méo Vac. Miu MBH duoc ky
hiéu theo thir tir MBH1-MBH9 (bang 1). Hai loai mat
ong rimg bao gém mat ong rung 1 (MOR1) vai 3
miu (MOR1.1-1.3) thu thap tir thang 3-4 nam 2017 &
3 trai ong nudi tai Hung Yén, Son La va bién Bién va
mat ong rimg 2 (MOR2) voi 3 mau (MOR2.1-

MOR2.3) thu tir 3 trai ong & Phit Tho, Hoa Binh va
Nghé An tir thang 69 nam 2017. Cac mau mat ong
déng déu vé thiy phan (20-21%) va ham lwong HMF
(2225 mg/kg), nhung khac biét nhau vé mau sic.
MBH c6 mau sang nhét (tir vang d6 dén vang chanh
voi do mau 20,0542,08 mm Pfund), MOR1 c6 mau
dam hon (mau hé phach nhat, 78,16-82,05 mm
Pfund) va4 MOR2 c6 mau dam nhét (mau hé phach,
95,24-115,07 mm Pfund). Cic mau mat ong duoc
dung trong lo thiy tinh day nap kin va bao quan &
diéu kién nhiét do <0°C dén khi phan tich.

Cic hoa chit dé thir nghiém duoc cung cép tir
hang Sigma va Merck, bao gbém: 1) cac chit chuan
gallic axit, coumaric axit, ferulic axit, quercetin,
caffeic axit, catechin, luteolin, phenyllatic axit,
kaempferol va cic héa chdt khac dung cho HPLC
nhu axit formic, methanol, acetonitrile (ACN) ... Aaé
phan tich 9 chét chong oxi héa trong mat ong; 2) cac
héa chat nhu ethanol, dung dich muéi Fe*, dung
dich mudi natri, o-phenanthroline, ethanol, DPPH
(1,1-dipheny}-2-picrylhydrazyl) ... dé thit nghiém kha
nang chéng oxi hoa tong so clia mat ong.

22 Phuong phap

Ham luong cac chit chéng oxi hoa thudc nhom
phenolic axit va flavonoit trong mat ong duge xéc
dinh bing phuong phap UPLC-MS/MS theo
Trautvetter va déng tic gia (2009). Ham luong cac
chét chéng oxi hoa (mg/kg mat ong) duoc tinh theo
cong thie: {[(8*N)/S;1*V)}/M. Trong do, S, 1a dién
tich peak cta chét phan tich trong mAau mat ong trén
sic ky dd; N - ndng d6 mau c6 thém chudn; S, - dién
tich peak trén sic ky dd clia chat phan tich trong
miu c6 thém chudn; V - thé tich pha loang mau; M -
khéi luong mau.

Kha nang chéng oxi héa tong so cua mat ong
duoc danh gia bang phép thir FRAP va DPPH theo
Dobre va déng tac gia (2010). Trong phep thir FRAP,
chi s6 chéng oxi hoa téng dwgc xac dinh dua vao
ham luong Fe* tao thanh theo cong thic: X =
[A*V*56* 10°]/ [A(1%) *m*100*284], trong do, X 1a
ham luong Fe?* (mg/kg mat ong); A- Do hdp thu
quang ctia mau thi; A(1%) - Do hap thu quang cta
dung dich mudi Morh 1% V - Thé tich chiét méau
(ml); m - Khéi luong mau (g); 56 - Khéi luong phan
tit ciia Fe: va 284 - Khéi lugng phan tir cia mudi
Morh (NH,),Fe(S80,),. Trong phép thit DPPH, chi s6
chong oxi hoa téng duge xac dinh bang % DPPH da
phan tmg (X) theo céng thire: X=100 -X, voi X, 1a %
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KHOA HOC CONG NGHE

DPPH con lai trong miu sau phan tmg, dugc tinh
theo cong thic: X, = {[(A, + 2,58)*109)]/[(A, +
2,58)*10%)]}*100. Trong d6, A, 1a do hap thu quang
ctia dung dich mau va A, - @ hép thu quang cla
dung dich DPPH.

Mai chi tiéu cho timg mau mat duoc phan tich
voi 3 14n lap lai. Cac thi nghiém trén dugc thuce hién
tai Phong Thir nghiém 1, Cong ty CP Chimg nhan va
Giam dinh VinaCert. Ham luong céc chét da phan
tich thuoc nhém phenolic axit, flavonoit, ham luong
Fe? va phin tram DPPH sau khi thit nghiém kha
nang chéng oxi héa téng sd ctia mbi mau mat ong
duoc tinh gia tri trung binh ctia 3 14n lap lai. Sai khac
tin cdy vé thong ke khi so sanh gié tri ctia timg nhom
chi tieu trén gica MBH, MOR1 va MOR2 sir dung
F,.. Tuong quan gitra mau sic mat ong, ham luong
chit chéng oxi hoa, kha nang chéng oxi hoa tong clia
3 loai mat ong dwoc phan tich st dung hé so tuong
quan Pearson.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh ham lwong c4c chit chdng oxi héa
trong mit ong

e Phenytactc_ S Phenyllaciic.
1656.53 A) 112726.40 8)
%1 i' %l
"- T - :J\ O |_/"\lL - :: .|' Y min
50 | 100 50 10.0
100+ Phanylactic. 100+
2547172 | & Dy
" o]
o Jr\ 7 7 reer O T—f\. - —— min
5.0 100 50 100
Hinh 1. Sic ky dé UPLC-MS/MS ctia DL-3
phenyllactic axit

A cia chat chudn (0.1 ppm); B: cua MBH; C:
ctia MORI; D:cia MORZ; 1656,53-25471,72: dién tich
peak

Ham luong 9 chit chéng oxi hoa thuoc nhom
phenolic axit va flavonoit trong ciac mau mat ong bac
ha (MBH1-MBH9), mat ong rimg 1 (MORLI-
MOR1.3) va mat ong rimg 2 (MOR2.1-MOR2.3) dugc
x4c dinh thanh cong theo phuong phap UPLC-
MS/MS. Sic ky d6 thé hién dién tich cac peak ro net
gitra chat chu4n va mau phan tich. Hinh 1(A-D) la vi
du vé sic ky d6 cia DL-3 phenyllaxetic axit, mot
trong 9 chit chéng oxi héa trong cic miu mat ong.
UPLC-MS/MS la phuong phap dinh luong béng sic

ky long véi nhiéu wu viét nhu ton it thoi gian va cong
sttc chuin bi miu, thoi gian chay sic ky ngén, kha
nang dinh lwong & mirc phdn nghin ty...(Alder ef al,
2006). Nhor d6, UPLC-MS/MS khong chi dugc ap
dung dé phan tich cac chit chong oxi hoa trong mat
ong (Trautvetter ef al, 2009; Kivrak va Kwvrak, 2017)
ma con trong cac nén mau khac nhu qua man kho
(Fang et al, 2002).

Bang 1. Két qua x4c dinh ham leong 9 chit chéng
oxi h6a va kha nang chéng oxi héa téng sd clia cac

méiu mit ong
Ham Phén tram
Iuwong 9 Ham DPPH da
Ky hieu| chat |luong Fe* | phan img
S6TT| miu | (mg/kg) | (mg/kg)™| (0™
Mit ong bac ha (MBH): mau vang chanh (20,05
42,08 mm Pfund)
1|MBH1 0,47 263,89 16.93
2| MBH2 0,65 175,15 11.64
3|MBH3 2,05 206,42 13.45
4| MBH4 1,36 120,40 10.78
+ 5|MBH5 1,22 131,15 10.89
6| MBH6 1,94 144,85 10.02
7| MBH7 2,48 55,23 15.01
8| MBHS8 1,48 91,38 15,14
9|MBH9 1,64 139,88 16.52
TB 1,47 147,60 13,38
SD 0,65 61,76 2.63
Mat ong rimg 1 (MOR1): mau hé phach nhat
(78,16-82,05 mm Pfund)
1|MOR1.1 2,69 603,62 2443
2|MOR1.2| 6,59 742,94 22.63
3|MOR1.3 2,31 602,74 18.82
TB 3,86 649,77 21,96
SD 2,36 80,70 2.87

Mat ong rimg 2 (MOR2): mau hd phach (95,24-
115,07 mm Pfund)

1|MOR2.1] 5,33 1.013,33 28,69
2|MOR2.2| 6,75 987,12 27,36
3|MOR2.3| 4,07 1.005,96 28,54
B 5,38 1.002,13 28,20
SD 1,34 13,52 073

Ghi chii vé do tin cay thong ké khi so sinh cdc
gi4 tri gitta MORI-MBH-MORZ: *) 0,003<P<0,05; **)
0,002<P<0,04: ***) 0,03<P<0,05. TB: Trung binh; SD:
do léch chuan.
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Két qua & bang 1 va hinh 2A cho thay ham lugng
trung binh téng s6 9 chit chéng oxi hoa trong
nghién ciu nay khac biét tin cay vé théng ke
(0,003<P<0,05) giira 3 loai mat ong, trong dé MOR2
c6 gia tri cao nhat (5,38+1,34 mg/kg mit ong), ti€p
dén MOR1 (3,86+2,36 mg/kg) va thdp nhit 1a MBH
(1,4740,65 mg/kg). Ham lugng cac chat chong oxi
hoa tuong quan thuin véi mau sac cta 3 loai mat (r=
0,724-0,812), trong 46 MOR2 c6 ham luong cao nhat
v&i mau sic dam nhat (95,24-115,07 mm Pfund), tiép
dén MOR1 c6 ham lugng thdp hon véi mau sang hon
(78,16-82,05 mm) va MBH c6 ham luong cac chat
chéng oxi héa thip nhit voi mau sang nhét (20,05-
42,08 mm). Két qua nghién ctru nay phu hop véi
cong bé ctia Sant’Ana va dong tic gia (2014) cho

ring mat ong cang sang mau thi ham luong cac chat
chdng oxi hoa tdng sé cang thép.

Cac loai mat ong khac nhau khong chi cé ham
luong cac chat chéng oxi hoa khong giong nhau ma
st phd bién ciia cac chét ciing khac nhau, tuy thudc
vao nguon hoa cung cdp mat cho ong va viung dia Iy
noi nguén hoa phat trién (Alzahrani et al, 2012).
Trong 9 chét dugc xéc dinh tir 3 loai mat ong clia
nghién ctru nay, phenyllatic axit c6 ham lugng cao
nhiat (0,57-4,17 mg/kg). Ngoai ra, mitc phé bién cia
cac chit trong 3 loai mét cing khac nhau, caffeic axit
phé bién nhét trong MOR1 (1,256 mg/kg), trong khi &
MOR2 va MBH chat phd bién lai la phenyllatic axit
v6i 4,17 mg/kg va 0,97 mg/kg mat ong (hinh 2B).
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Ga Cou Fer Que Caf Cat Lut PheKae

Hinh 2. So sanh ham hrong céc chit chéng oxi héa giira 3 logi mat ong

A) so sanh ham lwong trung binh tong so' 9 chat; B) so sinh ham leong trung binh cua tmg chat. Ga:
Gallic axit, Cou: Coumaric axit, Fer: Ferrulic axif, Que: Quercelin, Caf Caffeic axit, Cat: Catechin, Lut:
Luteolin, Phe: Phenyllatic axit, Kae: Kaempferol. Ky hiéu cdc loai mat ong o bang 1.

3.2. Két qua xac dinh kha ning chéng oxi hoa
téng sd clia mat ong

Ham luong Fe* tao thanh va phan tram DPPH
da phan (mg sau phép thir FRAP va DPPH dugc ap
dung phé bién dé danh gia kha nang chong oxi hoa
téng s ctia mat ong (Moniruzzaman ef al, 2012
Chua et al, 2013). Kha nang nay cia mat ong ty lé
thuan voi ham luong cac chat chéng oxi hoa ciing
nhu mau sic cua mat ong (Sant'Anaef al, 2015).
Céng bo trén phu hop voi két qua trong nghién ciu
nay, mau sic va ham luong téng s6 cia 9 chit chong
oxi hoa trong 3 loai mat ong ciing ty 1é thuan véi kha
nang chéng oxi hoa téng s6 cia mau phan tich (r=
0,814-0,902). Ham luong Fe® trung binh dugc tao
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thanh sau phép thit FRAP gidm dan tir MOR2 14
1.002,13+13,52 mg/kg, dén MOR1 649,77+80,70
mg/kg va MBH 147,60+61,76 mg/kg mat ong (Bang
1, hinh 3A). Tuong tu, sau phép thit DPPH, phan
tram DPPH da phan tmg do MOR2, MOR1 va MBH
ciing lan luot giam tir 28,20+0,73%, 21,9642.87% va
13,38 +2,63% (Bang 1, hinh 3B). Nhu vay, trong 3 loai
mat ong, MOR2 c6 mau dam nhat voi cac gia tri vé
ham luong 9 chit chéng oxi héa, ham luong Fe* tao
thanh va % DPPH da phan tmg sau cac phép thir
FRAP va DPPH cao nhit nén c6 kha nang chdng oxi
héa cao nhit, tiép dén MOR1 va MBH c6 mau sing
hon véi 3 gia tri lién quan dén kha nang chéng oxi
hoa thdp hon nén kha nang chéng oxi héa thip hon.
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Hinh 3. Két qua phéan tich kha ning chéng oxi h6a tdng s6 clia mat ong
A) phan tich bing phép thir FRAF: B) Phan tich bang phép thir DPPH.

3.3. X4c dinh chi thi d& phan biét mat ong bac ha

Ham lugng céc chit chéng oxi héa trong mat
ong tir cac ngudn hoa khac nhau, tham chi cia cung
nguén hoa nhung moc & cac ving dia ly khac nhau
¢6 thanh phin, ham luong cac chit chdng oxi héa
thudoc nhém phenolic axit va flavonoit va kha nang
chéng oxi héa téng s6 co thé khac biét nhau
(Baltrusaityte ef al, 2007). Su khac biét vé cac gia tri
ndy ctia mat ong da duoc sir dung nhu nhimg chi thi

dé truy xuat nguén géc nhiéu loai mat ong khac
nhau & chau Au tir d4u nhimg nam 1990 (Ferreres et
al, 1994). Khac biét vé ham luong céac chit nhu
quercetin, keampferol, luteolin, phenyllactic axit lan
luot duoce sit dung lam chi thi dé truy xudt ngudn goc
mat hoa huéng duong, mit hoa huong thio, mat hoa
o0ai huong va mat hoa cam chanh (Tomas-Barberan
et al, 2001).
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Hinh 4. So sanh ham luong trung binh téng s6 9 chét chdng oxi héa (A) va ham luong phenylactic axit

(B) giita 3 loai mét ong (7hur tir va ky hiéu cac mdu o bang 1)
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Hinh 5. So sanh ham lugng Fe? dugc hinh thanh (A) va % DPPH da phan tmg (B) gitra 3 loai mét ong (7hi tw
vd ky hiéu cdc mau ¢ bang I)

Trong nghién ctru nay, MOR1 dugc khai thac va
thu mau tir thang 3-4/2017, chu yéu la mat ong hoa
nhan c6 lan mat hoa vai va mat co lao, gia ban buén
150.000-200.000 déng/kg va gia ban lé toi 250.000-
300.000 d&/kg. MOR2 khai thac va thu mau tu thang
6-9/2017, chu yéu la mat ong do la keo tai tugong tiét
ra c6 lan mat hoa rimg khac. Day 1a loai mat co gia
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ban lé thap 30.000-50.000 d/kg va ban buén 15.000-
20.000 d/kg. Trong khi do MBH co gid trong mua
khai thac nam 2017-2018 t&i 400.000-500.000 d/kg.
Gian lan thuong mai, tron 1an MOR2 vao MBH hoac
cho dan ong dan MOR2 trong mua khai thaic MBH,
gia mao thuong hiéu mat ong bac ha dé tang loi
nhuan la rat kho tranh khoi. Két qua phan tich cho
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thdy, ham lirong trung binh tong s6 ctia 9 chét chéng
oxi hoa ciia MBH 0,47-2,47 mg/kg, véi ham luong
clia chét phenyllactic axit 0,12-1,76 mg/kg mat ong,
khac biét tin cay vé théng ké (0,01<P<0,05) voi 2
nhém gia tri nay cta MOR2 (4,07-6,75 mg/kg va
2,63-5,40 mg/kg mat ong) (Bang 1, hinh 4A, B).
Tuong tu, vé khi nang chéng oxi hoa téng s6, ham
lwong Fe* trung binh sau phép thir FRAP (987,12
1013,33 mg/kg) va phan tram DPPH da phan dmg
sau phép thir DPPH (27,69%-27,36%) cia MOR2 cling
khac biét tin cay vé thong ké (0,02<P<0,04) vdi 2 gia
tri nay ciia MBH, lan luot 1a 55,23-263,89 mg/kg va
10,02-16,93% (Bang 1, hinh 5A, B). Nhu vay, ham
luong phenyllactic axit, ham lwong tdng s6 9 chat
chéng oxi hoa ciing nhu ham lugng Fe*" tao ra va %
DPPH da phan tmg do MBH va MOR2 c6 thé sir
dung nhu nhimg chi thi dé phan bigt MOR2 véi
MBH, san phdm chi din dia 1y mét ong bac ha cta
Cao nguyén Pa Pong Van.

4. KET LUAN

Két qui nghién ctru so sanh ham luong trung
binh ciia 9 chit chéng oxi hoa va chi s6 chong oxi
héa tdng gifra san phim chi din dia 1y mat ong bac
ha Cao nguyén P4 Pdng Van (MBH) véi mat ong
rimg 1 (MOR1) va mét ong rimg 2 (MOR2) cho thdy
MOR?2 c6 kha ning chdng oxi héa cao nhit, tiép dén
MORI va thdp nhét 12 MBH. Trong d6, ham luong
trung binh tdng s6 9 chét chdng oxi héa trong MOR2
c6 gia tri cao nhét (5,38 mg/kg mat ong), ti€p dén
MOR1 (3,86 mg/kg) va thip nhit 1a MBH (1,47
mg/kg). Trong cac phép thir kha nang chdng oxi hoa
téng s6, ham luong Fe** trung binh duoc tao thanh
cao nhit do MOR2 (1.002,13 mg/kg), tiép dén MOR1
(649,77 mg/kg) va thip nhit MBH (147,60 mg/kg
mat ong). Tuong tu, phin tram DPPH da phan tmg
do MOR2, MOR1 va MBH ciing lan luot gidm tir
28,20% dén 21,96% va 13,38%. Két qua trong nghién
ctru nay cé thé ap dung dé danh gia kha nang chong
oxi hoa nhim bé sung vai tro y hoc ctia céc loai mat
ong khac ¢ Viét Nam.

LOT CAM ON

Két qua bai bdo trong noi dung dé tai khoa hoc
vd cong nghé cdp tinh cia Ha Giang vé “Nghién cuu
phan tich bo sung chi tiéu chat lrong san phidm chi
dén dia Iy cho mat ong bac ha Cao nguyén di Dong
Van, Ha Giang”. M4 so: PTKH.HG-02/17. Cédc tdc gid
xin cam on Céng ty CP Chumg nhéan vd Gidm dinh
VinaCert, Vién Céng nghé Sinh hoc va Vién Hoa sinh
Bién thuée Vién Han lim Khoa hoc va Cong nghé
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Viét Nam da giip do ky thuat thir nghi¢m, ky thuat
phan tich, xir Iy s6 liéu vé tao diéu kién thire hién
thanh cong nghién ciu nay.

TAI LIEU THAM KHAO

1. Alder L., Greulich K., Kempe G., Vieth B,
2006. Residue analysis of 500 high priority pesticides:
Better by GCMS or ~LC-MS/MS?. Mass
Spectrometry Reviews. 25(6):838-65.

2. AlvarezSuarez J. M., Gasparrini M., Forbes-
Hernandez T. Y., Mazzoni L., Giampieri F., 2014. The
Composition and Biological Activity of Honey: A
Focus on Manuka Honey. Foods 3: 420-432.

3. Alzahrani H. A, Boukrad L., Bellik Y,
Abdellah F., Bakhotmah B. A., Kolayli S., Sahin H.,
2012. Evaluation of the Antioxidant Activity of Three
Varieties of Honey from Different Botanical and
Geographical Origins. Global Journal of Health
Science. 4 (6): 191-196.

4. Baltrusaityte V., Venskutonis P. R., Ceksteryte
V., 2007. Radical scavenging activity of different floral
origin honey and beebread phenolic extracts. Food
Chem. 101:502-14.

5. Bui Kim Péng, Hoang Hiru Noi, Lé Truong
Giang, 2012. Co s& khoa hoc ciia vi¢e xay dung chi
dan dia Iy cho mat ong bac ha Méo Vac - Ha Giang.
Tap chi Nong nghiép va PTNT12: 3-10.

6. Chua L. S., Rahaman N. L., Adnan N. A,
Eddie-Tan T. T., 2013. Antioxidant Activity of Three
Honey Samples in relation with Their Biochemical
Components. J.  Ana. Methods Chem.
http://dx.doi.org/10.1155/2013/313798.

7. Dobre 1., Gadei G., Patracu L., Elisei A. M,,
Segal R., 2010. The antioxidant activity of selected
Romanian honey. Food Technology 34 (2): 68-73.

8. Fang N., Shanggong Yu, and Ronald L. Prior.,
2002. LC-MS/MS Characterization of Phenolic
Constituents in Dried Plums. J. Agric. Food Chem.
50 (12): 3579-3585.

9. Ferreres F., Giner J. M., Tomas-Barberan F.
A., 1994. A comparative study of hesperetin and
methyl anthranilate as markers of the floral origin of
citrus honey. /. Sci. Food Agric 65:371-2.

10. Istasse T., Jacquet N., Berchem T,
Haubruge E., Nguyen B. K, Rrichel A, 2016.
Extraction of Honey Polyphenols: Method
Development and Evidence of Cisl somerization.
Ana. Chem. Insights 11: 49-57.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2018



KHOA HOC CONG NGHE

11. Kwrak S., Kivrak 1., 2017. Assessment of
phenolic profile of Turkish honeys. Inter. J. Food
Properties. 20 (4): 864-876.

12. Lé Quang Trung, Nguyén Puc Lam, Pinh
Thi Dan, Bui Phuong Thao, Nguyén Tuong Van,
2010. Panh gia da dang di truyén ong Apis cerana
bdo tén in-situ & Viét Nam dya vao phan tich hinh
thai va trinh tu gien COI trén ADN ty thé. 7ap chi/
Nong nghiép va PTNT17 (158): 50-56.

13. Miguel M. G., Antunes M. D., Faleiro N.,
2017. Honey as a Complementary. Iniegrative
Medicine Insights. (12): 1-15.

14. Moniruzzaman M., Khalil M. I, Sulaiman S.
A, Gen S. H., 2012, Advances in the analytical
methods for determining antioxidant properties of
honey: A review. Afr J Tradit Complement Altern
Med. 9 (1): 36042.

15. Sant’Ana L. D., Ferreira A. B. B., Lorenzon
M. C. A, Berbara R. L. L, Castro R. N.,, 2014.
Correlation of total phenolic and flavonoid contents
of Brazilian honeys with color and antioxidant
capacity. Inter. J. Food Properties 17:65-76, 2014.

16. Tomas-Barberan F. A., Martos I, Ferreres F.,
Radovic B. S., Anklam E., 2001. HPLC flavonoid
profiles as markers for the botanical origin of
European unifloral honeys. [/ Sci Food Agric.
81:485-96.

17. Trautvetter S., Koelling-Speer 1., Speer K.,
2009. Confirmation of phenolic acids and flavonoids
in honeys by UPLC-MS. Apidologie 40: 140-150.

18. Yao L., Datta N., Toméas-Barberan F. A,
Ferreres F., Martos 1., Singanusong R., 2003.
Flavonoids, phenolic acids and abscisic acid in
Australian and New Zealand Lepfospermum honeys.
Food Chemistry 81: 159-168.

RESEARCH ON ANTIOXIDANT CAPACITY OF THE GEOGRAPHIC INDICATION
ELSHOTSZIAHONEY IN DONG VAN KARST PLATEAU, HA GIANG PROVINCE
Le Quang Trung, Nguyen Duc Tu, Nguyen Tho Khiem,
Vu Thj Lien, Le Thi Nhu Thuy, Kim Bich Nguyet, Cam Thi Hang,

Nguyen Thi Thuy Hoa, Pham Minh Giang

Summary

The antioxidant properties of honey are mainly determined by compounds of phenolic acids and flavonoids.
This medical capacity of the geographic indication Elsholtzia honey in Dong Van Karst Plateau of Hagiang
province (MBH) was evaluated basing on the content of 9 antioxidants and total antioxidant potential values
of the honey, and compared to those of forest honey MOR1 and MOR2, which are widely harvested in the
North of Vietnam. Of the 15 honey samples, 9 of MBH were collected from 9 honey bee apiaries in the 4
districts of the Plateau during 2017-2018 honey season; 3 MOR1 samples from 3 apiaries in Dien Bien, Son
La, Hung Yen provinces during March-April 2017 and 3 MOR2 samples from 3 apiaries in provinces of Hoa
Binh, Phu Tho, Nghe An within June-September honey season in 2017. The content of 9 antioxidants was
analysed using UPLC-MS/MS method. Total antioxidant potential of honey was tested with the ferric
reducing antioxidant power (FRAP) and 1,1 diphenyl-2-picrylhydrazyl radical-scavenging effect (DPPH)
assays. The results show that MOR2 revealed the highest antioxidant activity, followed by MOR1 and MBH.
The average content of total 9 antioxidants in MOR2 was 5.38 mg/kg honey, followed by 3.86 mg/kg in
MORI and 1.47 mg/kg in MBH. After the FRAP test, the average Fe* content was obtained from 1,002.13
mg/kg by MOR2 to 649.77 mg/kg by MOR1 and 147.60 mg/kg by MBH. Percentage of DPPH, which was
reacted by MOR2, MOR1 and MBH also decreased from 28.20% to 21.96% and 13.38%, respectively. The
antioxidant content and total antioxidant potential values between MBH, MOR1 and MOR2 were
statistically significant different (0.002</<0.05), suggesting these values could be applied as markers to
trace the origin of MBH, the specific product of the Plateau.

Keywords: Antioxidant capacity, Elsholtzia honey, Dong Van Karst Plateau, Ha Giang province.
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