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MUC LUC
PHAM VAN THANH, NGUYEN THANH LAM, VO ANH TU, NGUYEN
QUANG HUY. Banh gia do phi nhiéu va nhiing han ché clia dat trong
lua ving ddng bang song Hong_ .
NGUYEN TIEN LONG, NGUYEN TH| THU THUY. Déanh gi& kha nan
thich nghi clia mét s6 giong Ita dia phuong cho ving détELhé khan v
nudc tudi & khu virc mién Trung )
HUYNH NGOC TAM, LE UYEN THANH, TRAN THANH TUNG, LUU
THAI DANH, NGUYEN THI THU NGA. Banh gia hiéu qua phong tri cta
mot sG hoat chat khang sinh va héa hoc doi véi'vi khuan Ralstonia
solanacearum gay bénh héo xanh trén céy hoa clic (Chrysanthemum

sp. . )
PAM VAN TOAN, PHAM QUANG THU, BANG NHU QUYNH,
NGUYEN MINH CHI. Vi sinh vat noi sinh va st dung trong quan ly
bénh rung |4 mua mua cay cao su & Bong Nam bo
HA‘VIET SON, DO THI GAM, NGUYEN THI THU, DUONG HUONG
QUYNH, HA VIET HAI, TRAN THI QUYNH HOA, BUI NGQC ANH,
NINH THI HOA, LE VAN THANH, NGUYEN THI HOA. Dénh gia higu
lyc cla thudc bao vé thuc vat sinh hoc Anisaf SH - 01 trong diét trir rép
sap, tuEén trung trén cay ca Ehé va ho tiéu tai Tay Nguyén™
NGUYEN VAN TAP, NGUYEN DUC CUONG, LE MINH TUONG. Kha
nang phong trir bénh héo vang trén khoai lang (Fusarium oxysporum)
clia xa khuan Actinomyces sp. frong diéu kién nha lugi .
PHAM MY LIEN, NGUYEN QUANG CHON, NGUYEN BUC HOANG.
Anh hudng clia silic va 1an dén hoa tinh dat va sinh trudng, phat trién
clia Céé ngd (Zea mays L.) trén dat do bazan (Rhodic ferralsols)
NGUYEN XUAN CUONG, TRAN NGOC NGOAN. N%hién clu anh
hudng cla ky thuat td luéi che anh sang trudc khi hai dén nang suat,
chét lugng ché xanh cho gidEg Kim Tuyén trong vu hé thu .
TRAN BUC_ NHAN, NGUYEN VAN THAO, NGUYEN THU HA, B0
NGUYEN HAI. Bién phap nang cao chét lugng va xac dinh Iuc_mglghén
hitu ¢ giun qué thich hgp chocay ca chua frén dat phu $a song Hon
LE QUANG TRUNG, KIM BICH NGUYET, CAM TH| HANG, NGUYEN
DINH ANH, LAM THU HANG, VU THUY NGA, NGUYEN TH| THUY
HOA, PHAM MINH GIANG. Xac dinh chi thi chdng oxi hoa cla mat ong
dé truy xuat san pham chi dan dia Iy mat ong bac ha cao nguyén d
Bﬁgg an, Ha Giang ) B )
TRAN VAN THANH, TRAN NGOQC BICH, NGUYEN THI YEN MAI,
KEOVONGPHET PHUTHAVONG, NGUYEN PHUC KHANH. Bénh
viém da dé{ va rudt do Parvovirus trén ché tai phong mach tha y
Nam Thdy, tinh Bang Thap ) o
NGUYEN BUC TAN, NGUYEN VAN THOAI, HUYNH VO VY, LE
HUA NGOC LUC. Nghién ctu sy phat trién cla &u trung sén la sinh
san clia vit trong vat chi trung gian (au tring chudn chudn)
NGUYEN NGOC PHUGC, DO HOANG HIEP. Anh hudng cua mat do
ca Dia (Siganus guttatus) ghép trong nudi tom thé chan trang
(Litopenaeus vannamei) dén mal truang va sinh trudng clia tom
DANG THI KIM NHUNG, NGUYEN VAN MANH, DANG VI NGHIEM,
TRAN DINH DUNG, TRAN THI MEN, KHONG TRUNG DUAN.
Nghién citu phan ‘2“"?1 va déanh gia nhu cau sit dung nudc trong nudi
t6m nudc lg ven bién Nam Trun%bé o,
PAO THI THUY DUONG, LE BA TOAN. Anh hudng clia mét 58 y&u
t6 sinh thai dén tai sinh tu nhién cta Dau réi (Dipferocarpus alatus)
tgen%n:rng kin thuéng xanh &m nhiét déi tai khu vuc Tan Phd thuge
tinh Déng Nai
NQUYEN THANH TAN, KA NONG Y YAL TA. Nghién ciu d&c diém
B@uk t[uﬁ va tai sinh rimg tu nhién sau khai thac tai huyén Ea Kar, tinh
ak La
THAI BINH HANH PHUC, THAI THANH LUQM. Nghién citu téc dong
moi_truong nudc dén dac diém sinh trudng cla cay Mam den
(Avicennia oficinalis L.) trong ring ngap man trén cac tieu vung sinh
thai ven bién Tay Viet Nam } ‘ )
DINH CONG TRINH, LUONG THE DUNG, HA VAN TIEP, PHAM BUC
CHIEN, TRIEU VAN HUNG, Anh huf)‘ng clia thai diém thu hai dén chét
lvogng hat giéng va énh huéng clia ché dd che sang, thanh phan ruét
bau dén sinh trurdng cay Cho xanh trong giai doan vuon uom
PHAM THANH, TRAN MINH BUC, NGUYEN HUY SON. Két qua diéu
tra phan b va trong thit nghiém Sam Cau (Curculigo orchioides
Gaemt,) trén ving dat cat noi dong & Thira Thién — Hué o
NGUYEN VAN QUAN, NGUYEN THI KIM YEN, NGO THI HA, BUI
NGUYEN HANH, PHAN THI THANH HUYEN. Thuc trang va giai phap
qéngi_‘cao hiéu qua thu héi dat dé phat trién két cau ha tang trén dia ban
tinh'Hoa Binh
TRINH DIEU HIEN, NGUYEN MINH TRIET. Céc yéu t6 anh hudng dén
da dang hoa thu nhap clia ndng hd huyén Lap Vo, tinh Bong Thap
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KHOA HOC CONG NGHE

XAC DINH CHIi THI CHONG 0XI HOA CUA MAT ONG BDE
TRUY XUAT SAN PHAM CHi DAN DIA LY MAT ONG
BAC HA CAD NGUYEN DA DONG VAN, HA GIANG

Lé Quang Trung', Kim Bich Nguyét?, Cam Thj Hing?,
Nguyén Dinh Anh?, Lom Thu Hing?, Via Thiy Nga?,

Nguyén Thj Thiy Hoa? Pham Minh Giang®

TOM TAT

San pham chi din dia Iy mat ong bac ha Cao nguyén da Péng Van, tinh Ha Giang (MBH) c6 gia ban cao
nhit trén thi trirong trong nude hién nay, nén kho tranh khoi gian lan thuong mai bang cach tron 1an MBH
voi cac loai mét ong co san lugng cao va gia ban thiap nhu mat keo tai tuong (MOR2) nham tang loi nhuan.
bé giir thuong hiéu MBH, trong nghién ctru nay, ham lugng DL-3-phenyllactic axit (3-PA) trong mét ong
phén tich theo phirong phap LC-MS/MS, Fe™ hinh thanh theo phép thit FRAP va ¥DPPH da phan g theo
phép thir DPPH duoc phién tich trén cac loai nén mau méat ong, bao gom cac mau MBH nguyén chit, cac
méiu MORZ va 4 loai mét pha tron giita MOR2 va MBH theo cac ty 1& 1:9, 1:4, 3:7 va 1:1. Gia tri ca 3-PA,
Fe** va DPPH ciia MBH nguyén chit déu thap hon véi théng ké tin ciy (0,0001<P<0,05) so véi MOR2 va 4
loai nén méu pha tron gita MBH voi MOR2 & cac ty 1é khac nhau. Gia tri dac thu, do léch chuidn va dao
dong vé gia tri clia moéi chit giira cac loai nén mau cho thay ham lrong 3-PA va Fe™ c6 thé st dung nhur cac
chi thi dé phan biét MBH nguyén chit véi MBH bi pha tron voi >20% MOR2, trong khi ¥DPPH co thé truy
xuiat MBH bi pha tron vai 230% MOR2. Cu thé, MBH nguyén chit c6 ham lwong 3-PA <1,36 mg/kg,
Fe*<263,00 mg/kg, va DPPH<16,54%, trong khi MBH tron =20% MOR2 c6 ham luong 3-PA >1,64 mg/kg,
Fe*>308,23 mg/kg va MBH trén >30%, MOR2 c6 ham luong 3-PA >2,10 mg/kg, Fe*>348,07 mg/kg va
DPPH=22,00%. Két qua va phuong phap trong nghién ciru nay 1a co sé khoa hoc dé ap dung truy xuit ngudn
gdc nham giam thiéu gian lan thirong mai cac loai mét ong & nuoc ta, trong d6 c6 san phdm chi din dia Iy
miét ong bac ha Cao nguyén da Pdng Van chia tinh Ha Giang.

Tir khéa: Truy xudt nguon géc, DIL-3-phenyllactic axit, DPPH, FRAP, mét ong bac ha Cao nguyén di Pong

Van, Ha Giang.

1. M0 DAU

Gian lin thwong mai trén thi truomg mat ong
dang 1a van dé toan cau (McDonald ef af, 2018). Su
phat trién cta ky thuit phan tich trong nhimg nam
gan day da dua ra mot so chi thi hoa hoc dac hiéu dé
truy xudt ngudén goc nhim gidm thiéu gian lan
thuong mai mat ong. Trong sé d6, ham lugng cac
chit chéng oxi hoa nhu axit DL-3 phenyllactic (3-PA)
xac dinh bang phuong phip LC/MS-MS, Fe? hinh
thanh sau phép thi FRAP (ferric reducing
antioxidant power assay) va %DPPH (2,2-diphenyl-1-
picrylhydrazyl) da phan img do mat ong sau phép
the DPPH (1,1 diphenyl-2-picrylhydrazyl -radical-

''Vién An toan Thuc phém. Cong ty CP Ching nhin va
Giam dinh VinaCert

2Trung tim Kiém nghiém tinh Ha Giang, S& Y té Ha Giang
* S& Khoa hoc va Cong nghé Ha Giang

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2018

scavenging effect assay) da va dang duoc ap dung
nhur nhimng chi thi phé bién va hiéu qua dé truy xuat
nguén goc nhiéu loai mat ong trén thé gioi
(McDonald ef al, 2018; Colucci ef al, 2016).

San phdm chi dan dia Iy mit ong bac ha Cao
nguyén da Pong Van (goi tat la mat ong bac ha,
MBH) chi yvéu do cac giong ong mat Apis ceranathu
vé va ché bién tir mat hoa cay bac ha (Elsholtzia
spp.) moc tu nhién & cao nguvén. Vao mua khai thac,
MBH co6 gia 400-500 nghin déng/kg, cao nhat & thi
truong nudc ta hién nay, nén dé xiy ra viéc tron mat
ong, co san lwong cao va gia ban thip nhur keo tai
tuong (MOR2) vao MBH nguyén chit dé tang loi
nhuan. MOR2 la mat 14, khi méi khai thac c6 mau sac
trong doi giong voi MBH & mét s6 ving ctia cao
nguyén, khong co6 mui dic trung nén khong thé phan
biét bang cam quan gita MBH nguyén chat va MBH
bi pha tron tir 20:30%. O nuoc ta, ham luong 3-PA
trong mat ong, ham luong Fe®* tao thanh sau phép
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thir FRAP va %DPPH hinh thanh sau phép thir DPPH
da duoc chimg minh 14 cac chi thi dé phan biét MBH
voi MOR2 nguyén chiat (Lé Quang Trung ef al,
2018), nhung chua cé céng bé nao st dung cac chi
thi nay dé phan biét MBH nguyén chat voi mat ong
pha trén gitra MBH voi MORZ2.

Trong nghién ctru niay, ham luong cac chat
chong oxi hoa 3-PA, Fe** va %DPPH duoc xac dinh va
so sanh giita cac nén mau MBH nguyén chat, MOR2
nguyén chit va cidc nén mau mat ong pha tron gitra
MOR2 v6i MBH nham dua ra cac chi thi dé phan biét
giita MBH nguyén chit va MBH bi pha tron voi
MOR2 & ty 1é khac nhau. Két qua nghién ctru c6 thé
ap dung dé kiém soat chat luong nham giam thiéu
gian 1an thuong mai doi voi san phdm chi dan dia 1y
mat ong bac ha Cao nguyén da Pong Van.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén li¢u

Maiu mat ong nguyén chat (12 mau) bao gém 9
mau mat ong bac ha (MBH1-MBH9) duoc thu trong
mua mat 2017-2018 & 9 trai ong cua cac huyén Quan
Ba, Yén Minh, Péng Van va Meéo Vac cua Cao

nguyén da Pong Van; 3 miu mat ong keo tai tuong
(MOR2.1-MOR2.3) thu & Phu Tho, Hoa Binh va
Nghé An tir thang 69 nam 2017 va 1 mau mét tron 3
loai keo & cac vang thu mau theo ty 1& 1:1:1 (MIX10).
Cac mau mat tron (MIX1-MIX9) giira mat keo hén
hop (MIX10) véi timg miu MBH nguyén chat duoc
chuin bi theo cac ty 1é vé khoi luong tir 1:1 (Mix 50-
50), 3:7 (Mix 30-70), 1:4 (Mix 20-80) dén 1:9 (Mix 10-
90). Trong do, MIX1 pha trén gitta MIX10 véi MBH
Quéan Ba thu (MBH1); MIX2 va MIX3 gita MIX10
voi MBH Yén Minh trai 1 va 2 (MBH2, MBH3);
MIX4, MIX 5, MIX 6 giira MIX10 véi MBH Péng Van
trai 1, 2 va 3 (MBH4, MBHS5, MBH6); MIX7, MIX 8,
MIX 9 giita MIX10 voi MBH Meéo Vac trai 1, 2va 3
(MBH7, MBHS, MBH9). Cic mau mat ong dong déu
vé thity phan (20-21%) va ham lwong HMF (22
25mg/kg) duoc dung trong lo thiy tinh day nap kin
va bdo quéan & diéu kién nhiét dé <0°C dén khi phan
tich. Ky hiéu mau MBH, MOR2 nguyén chat, cac
mau MIX va cong thac cing nhu ty 1é pha tron cac
MIX giita MBH va MIX10 duoc thé hién chi tiét &
bang 1.

Béng 1. Ky hiéu cic nén miu mat ong nguyén chit va mat pha tron gitra mat bac ha véi mat keo tai tuong &

céc ty 1¢ pha khic nhau
Mat ong nguyén chit Mat ong pha tron (MIX)
STT Mat ong | Mat ong keo Ty 1é& pha tron
bac ha tai tuong Tén MIX | Cong thirc pha MIX | Mix 50- | Mix 30- | Mix 20- | Mix 10-

(MBH) (MOR2) 50 70 80 90
1 |MEBEH1 MOR2.1 MIX1 MIX10+MBH1 1:1 3.7 1:4 1:9
2 |MBH2 MOR2.2 MIX2 MIX10+MBH2 1:1 3.7 1:4 1:9
3 |MBH3 MOR2.3 MIX3 MIX10+MBH3 1:1 3.7 1:4 1:9
4 |MBH4 MIX4 MIX10+MBH4 1:1 3.7 1:4 1:9
5 |MBHS MIX5 MIX10+MBH5 1:1 3.7 1:4 1:9
6 |MBH6 MIX6 MIX10+MBH6 1:1 3.7 1:4 1:9
7 |MBH7 MIX7 MIX10+MBH7 1:1 3:7 1:4 1:9
8 |MBHS MIX8 MIX10+MBHS 1:1 3:7 1:4 1:9
9 |MBH9 MIX9 MIX10+MBH9 1:1 3.7 1:4 1:9

MOR2.1+MOR2.2

10 MIX10 +MOR2.3 1:1:1 1:1:1 1:1:1 1:1:1

Chii thich: MBH: mat bac ha nguyén chat: MBHI-MBHY: MBH ¢ 9 trai ong khac nhau; MOR2: mét keo
taf trong nguyén chat: MOR2.1- MOR2.3: MORZ2 ¢ 3 trai ong khac nhau; MIX10: hén hop MORZ.1- MOR2.3:
MIXI-MIX9: mét ong tron giiga MIX10 vor tumg man MBH o cédc ty Ié khdc nhau.

Céc hoa chat dé thir nghiém trén cac loai nén
mau mat ong duoc cung cip tir hang Sigma va
Merck. Cac héa chit chii yéu bao gom: 1) chat chudn
DL 3-phenyllatic axit (3-PA) va ciac hoa chit khac

dung cho HPLC nhu axit formic, methanol,
acetonitrile (ACN) ... dé phan tich ham lwong 3-PA
trong mat ong; 2) cac héa chiat nhu ethanol, dung
dich muéi Fe*, dung dich mudi natri, o

70 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2018
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phenanthroline, ethanol, DPPH (1,1-diphenyl-2-
picrylhydrazyl)... dé thir nghiém kha nang chéng oxi
héa téng s6 clia mat ong.

2.2. Phuirong phép

Ham luong 3-PA (mg/kg mat ong) trong cic
miu mat ong duoc xac dinh bang phuong phap
UPLC-MS/MS theo Trautvetter va déng tic gia
(2009) wva duwgc tinh theo cong thirc:
{[(S;*N)/S,]*V)}/M. Trong d6, S, 14 dién tich peak
ctia chat phan tich trong mau mét ong trén sac ky doé;
N - ndng do mau c6 thém chudn; S, - dién tich peak
trén sac ky do cta chat phan tich trong miu c6 thém
chuin; V - thé tich pha loang miu; M - khéi luong
matl.

Kha nang chéng oxi hoa téng soé cila mat ong
duoe danh gia bing phép thir FRAP va DPPH theo
Dobre va dong tac gia (2010). Trong phép thir FRAP,
chi s6 chong oxi hoa téng duoc xac dinh dua vao
ham luong Fe* tao thanh theo cong thirc: X =
[A*V*56* 10°]/[A(1%)*m*100*284], trong do, X I
ham luong Fe* (mg/kg mat ong); A- Do hip thu
quang ctia miu thir, A(1%) - D6 hdp thu quang cia
dung dich muéi Morh 1%; V - Thé tich chiét mau
(ml); m - Khéi luong mau (g); 56 - Khéi lugng phan
tir ciia Fe; va 284 - Khoi luong phan tir cia muéi
Morh (NH,),Fe(S0,).. Trong phép thi DPPH, chi sd
chéng oxi hoa téng dugc xac dinh bang %DPPH da

phan img (X) theo cong thic: X=100 X, voi X, 1a
%DPPH con lai trong mau sau phan tng, duoc tinh
theo cong thie: X, = {[(A; + 2,58)*10%)]/[(A, +
2,58)*10%)1}*100. Trong do, A, 1a do hap thu quang
ciia dung dich mau va A, - do hip thu quang ciia
dung dich DPPH. Méi chi tiéu cho timg miu mat
duoc phan tich voi 3 1an lap lai. Ham luong 3-PA
trong mat ong, Fe?* va phan tram DPPH sau khi thir
nghiém kha nang chéng oxi héa téng s ctiia mdi
mau mat ong duoc tinh gia tri trung binh cta 3 lan
lap lai. Sai khac tin cay vé théng ké khi so sanh gia
tri ctia ting chi tiéu gitra cac nhom nén mau sir dung
T So sanh va hién thi sir dao dong vé gia tri cia
timg chi tiéu giita cidc nén mau bang biéu dé dudng
thing.

3. KET QUA NGHIEN CUU

3.1. Phan tich ham leong DL-3-Phenyllactic axit
(3-PA) trong mét ong

Két qua phan tich & bang 2 va hinh 1 cho thay,
ham luong 3-PA ctia 9 mau MBH dao dong 0,70-1,36
mg/kg mat ong, thip hon (P<0,001) so véi ham
luong chit nay trong cic mau MOR2 (3,08-6,54
mg/keg). Pong thoi, ham luong 3-PA clia cac mau
MBH nguyén chat cing thap hon véi sai so thong ké
tin cay (0,01<P<0,05) v&i ham luong chat nay cda 2
nhém mat tron MIX20-80 va MIX30-70 lan luot 1a
1,64-2,17 mg/kg va 2,10-2,56 mg/kg mat ong.

Bang 2. Ham luong 3-PA (mg/kg mit ong) trén cAc loai nén miu: MBH1-9, MOR2.1-2.3&MIX10 va MIX gita

MIX10 va MBH & 3 ty lé khéc nhau
STT Trong mit ong nguyén chat Tén va ty lé MIX (MOR2-MBH)
Mat keo Tén MIX10-90 | MIX20-80 MIX30-70
Mat bac ha (MBH) (MOR2) MIX (1:9 (1:4) 3:7)
1|MBH1 0,70 MOR2.1 6,04 | MIX1 1,16 1,64 2,10
2|MBH2 0,73|MOR2.2 5,05 |MIX2 1,19 1,67 2,12
3|MBH3 1,25|MOR2.3 3,08 | MIX3 1,65 2,08 2,48
4/ MBH4 0,73 | MIX10 5,38 | MIX4 1,27 1,67 2,12
5|MBH5 0,71 MIX5 1,17 1,66 2,11
6| MBHG6 1,16 MIX6 1,61 2,02 243
7|MBH7 1,36 MIX7 1,75 2,17 2,56
8| MBHS 1,22 MIX8 1,68 2,06 2,46
9|MBH9 1,35 MIX9 1,73 2,17 2,06
7B 102 TB 514|TB 147 19 233
Sd 0.30| 5d 1,46\ 5d 0.26 024 021
Min 0,70| Min 3,08| Min 1,16 1,64 210
Max 1,36| Max 6,54| Max 1,75 217 256

Ghi chii: Ky hiéu mau: xem bang 1.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2018
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Hinh 1. Dao dong vé ham lwong 3-PA gifra céc loai
nén miu: MOR2 nguyén ch4t & MIX10, MIX30-70,
MIX20-80, MIX10-90 va MBH nguyeén chdt (K hicu
mau: xem bang 1).

Gia tri dac thi, do léch chudn va dao dong vé gia
tri ctia 3-PA trén cac mau MBH (trung binh, TB: 1,02
+ 0,30 mg/kg), MOR2 (TB: 5,14 + 1,46 mg/kg),
MIX20-80 (1,90+0,24 mg/kg) va MIX30-70 (2,33£0,21
mg/kg) cho thay su khac biét vé ham luong 3-PA
gitra 4 16 mau (Bang 2 va Hinh 1). Ham luong 3-PA
cta cac mau tron MIX1090 tir 1,16-1,75 mg/kg, di
cao hon ciia 9 mau MBH nguyén chat (0,70-1,36
mg/kg) voi tin cay vé thong ké (P<0,004), nhung do
léch chudn va dao dong vé gia tri 3-PA ctia cac mau
MBH nguyeén chat (TB: 1,02+0,30 mg/kg) va MIX10-
90 (TB: 1,4740,26 mg/kg) cho thidy mot s6 mau
MIX1090 ¢6 ham luong 3-PA trong khoang gia tri
chat nay cia MBH nguyén chit. Nhur vay, két qua
phan tich ham lwong 3-PA theo LC-MS/SM trén 4
loai nén mau mat ong khac nhau trong nghién ctu
nay cho thiy ham luong 3-PA c6 thé st dung nhu chi

thi dé phan biét MBH nguyén chit véi MBH bi pha
tron tir 20% mat keo tro lén.

3.2. Phan tich ham luong Fe® hinh thanh sau
phép thir FRAP

Ham luong Fe* tao thanh sau phép thir FRAP
trén cac loai nén mau mat MBH, mat keo va 3 nhom
mat tron MIX10-90, MIX20-80, MIX30-70 duoc thé
hién chi tiét & bang 3 va hinh 2. Ham luong Fe™ tao
thanh tir 9 mau MBH (59,74-263,09 mg/kg mét ong),
thap hon dang ké vé mat théng ké (P<0,0002) khi so
voi mat keo (994,34-1.053,65 mg/kg). Tuong tu, ham
luong Fe* tao thianh tir MBH cong thip hon
(0,0001<P<0,001) so v6i cia MIX20-80 va MIX30-70,
1an Tuot tir 308,23 - 460,46 mg/kg va 348,07 - 493,82
mg/kg mat ong. Do léch chuidn va dao dong vé ham
luong Fe* tao thanh do cac mau MBH (TB: 148,63 +
59,92 mg/kg), mit keo (TB: 1.01992 + 2487
mg/kg), MIX20-80 (375,89 + 44,69 mg/kg) va
MIX30-70 (412,55 + 42,44 mg/kg) cho thay su khac
biét tin cay vé ham luong Fe? duoc tao thanh giia 4
loai nén mau. Trong khi dé, ham luong Fe?* tir 9 mau
MIX1090 (180,7 - 365,70 mg/kg), di1 cao hon ctia cac
mau MBH (59,74 - 263,09 mg/kg mat ong) voi tin cay
vé théng ké (P<0,006), nhung dé léch chudn va dao
dong vé gia tri Fe* tir cac mau MBH (TB: 148,63 +
59,92 mg/kg) va MIX1090 (TB: 260,37 + 52,78
mg/kg) cho thay ham luong Fe?* tao thanh tir mét so
mau MIX10-90 nam trong khoang gia tri ciia chit nay
tao thanh tir cic miu MBH. Két qua phan tich cho
thay ham luong Fe® tao thanh sau phép thit FRAP
gitta cac loai nén mau mat ong cé thé sir dung nhur
chi thi dé phan biet MBH voi MBH bi pha tron tir
20% MOR2 trér lén.

Bang 3. Haim hrong Fe** (mg/kg mat ong) tao thanh sau phép thir FRAP ciia céc loai nén miu: MBH1-9,

STT Trong mat ong nguyeén chat Tén va ty & MIX (KEO-MBH)
Mit keo Tén MIX10-90 MIX20-80 MIX30-70
Mit bac ha (MBH) (MOR2) MIX (1:9) (1:4) 37
1|MBH1 263,09 MOR2.1 1.019,67 |MIX1 365,70 460,46 493,82
2|MBH2 174,66 [ MOR2.2 1.012,01 |MIX2 281,14 396,78 432,48
3| MBH3 203,03 | MOR2.3 994,34 | MIX3 301,74 41541 448,96
4|/ MBH4 121,92 | MIX10 1.053,65 | MIX4 238,88 357,33 395,41
5/MBH5 137,36 MIX5 249,87 368,30 402,93
6| MBHG6 143,94 MIX6 259,13 367,53 412,15
7|MBH7 59,74 MIX7 180,71 308,23 348,07
8| MBHS8 92,29 MIX8 215,15 333,73 374,06
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9|MEH9 141,66 MIX9 251,05 375,27 405,09
1B 145,63 1B 1.019.92| 1B 260,37 375,89 412,55)
Sd 59,92 5d 2487 5d 52,78 44,69 42,44
Min 59, 74| Min 994,34 Min 180,71 30823 345,07
Max 263,09 Max 1.053,65| Max 365,70, 460,46 493,82

Ghi chii: Ky hiéu mau: xem bang 1.
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Hinh 2. Dao d¢ng vé ham lwrong Fe? tao thianh sau
phép thir FRAP giffa céc loai nén miu: MOR2 &
MIX10, MIX30-70, MIX20-80, MIX10-90 v MBH

nguyeén chét

(Ky hiéu mau: xem phdn nguyén liéu va bang 1).

3.3. Phin tich phén trim DPPH d phin (mg sau
phép thir DPPH

Bang 4 va hinh 3 trinh bay két qua phan tich va
so sanh kha nang chong oxi hoa tong s6 dua vao
phin tram DPPH da phan tmg sau phép thit DPPH
ctia cac loai nén mau MBH, MOR2, mat tron MIX20-

80, MIX30-70 va MIX50-50. ¥DPPH da phan tmg cua
MBH (10,63 - 16,54%), thdp hon (P<0,02) so véi mat
keo tai tuong (26,20 - 28,55%). Péng thoi, ¥DPPH da
phin tng do cic mau MBH cing thip hon
(0,001<P<0,02) so voi cac mau MIX30-70 va MIX50-
50, 1an leot 18,03 - 21,32% wva 22,00 - 25,22. Do léch
chuin va dao dong vé $DPPH tao thanh do ciac mau
MBH (TB: 13,59+1,85%), MOR2 (TB: 27,54+ 0,99%),
mat  MIX3070  (19,17:1,09%) va  MIX50-50
(24,22+1,12%) cho thiy sur dac thu va khac biét vé
%DPPH duroc tao thanh giira cac loai nén mau. Trong
khi, ¥DPPH cua MIX20-80 (14,83 - 18,75%), du cao
hon (P<0,002) so voi gia tri nay cta cac mau MBH
(10,63 - 16,54%), nhung dé léch chuin va dao dong vé
%DPPH cta ciac mau MBH nguyén chat (TB:
13,59+1,85%) va MIX20-80 (TB: 16,80+1,23%) cho
thiay mot s6 mau MIX20-80 c6 $DPPH trong khoang
%DPPH ciia cac mau MBH. Két qua phan tich cho
thdy ¥DPPH da phan img sau phép thir DPPH véi
cac loai nén miu mat ong chi co thé sir dung nhu chi
thi dé phan biét mat ong bac ha nguyén chat voi
MBH bi pha trén tir 30% mat keo tra 1én.

Bing 4. Phin trim DPPH d4 phan img sau phép thir DPPH ciia cic loai nén miu: MBH1-9, MOR2.1-

2.3&MIX10 va MIX giira MIX1-9 giira MIX10 va MBH & 3 ty lé khiac nhau
STT Trong mat ong nguyén chat Tén va ty lé MIX (KEO-MBH)
Mit keo Tén MIX20-80 MIX30-70 MIX50-50

Mat bac ha (MBH) (MOR?2) MIX (1:4) 3:7) (L:1)
1|MBH1 16,54 MOR2.1 27,87 | MIX1 18,75 20,39 25,16
2| MBH2 12,25|MOR2.2 26,20 MIX2 16,20 18,03 2451
3 MBH3 14,90/ MOR2.3 28,55 |MIX3 18,19 21,32 24,62
4|MBH4 11,89 | MIX10 27,56 | MIX4 15,71 18,31 23,18
5|MBH5 12,68 MIX5 17,02 19,35 23,33
6| MBH6 10,63 MIX6 14,83 18,45 22,00
7|MBH7 13,96 MIX7 16,20 18,31 24,99
8| MBHS 14,80 MIX8 17,49 19,33 25,22
9| MBH9 14,67 MIX9 16,83 19,06 24,95

B 1359/ TB 2754 TB 16,80 1917, 2422

Sd 1,85 5d 0,99 5d 123 1,09 1,12
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Hinh 3. Dao dong vé phn trim DPPH da phan img
sau phép thir DPPH giira cic loai nén miu: MOR2
nguyén chit & MIX10, MIX50-50, MIX30-70, MIX20-
80 va MBH nguyén chit. (Ky hiéu mau: xem bang 1)

4. THAD LUAN

4.1. DL-3-Phenyllactic axit, Fe>* vi ¥DPPH la cic
chi thi dé phan biet MBH nguyeén chit vi MBH bi
tron MOR2 & céc ty 1¢ khic nhau

Cong bo gan day (Lé Quang Trung ef al, 2018)
da cho thay ham luong DL-3-Phenyllactic axit (3-PA),
Fe?* va %DPPH c6 thé stt dung nhu cac chi thi dé
phan biét mat bac ha nguyén chit (MBH) voi mat
keo (MOR2). Trong nghién ctru niy, cac gia tri vé
ham luong ctia 3-PA (5,14 + 1,46 mg/kg), Fe*
(1.019,92 + 24,87 mg/kg) va %¥DPPH (27,54 + 0,99%)
clia MOR2 déu cao hon voi khac biét dang ké
(P<0,0002 <P<0,02) so voi cia MBH nguyén chat (3-
PA: 1,02 + 0,30 mg/kg; Fe**: 148,63 + 59,92;: %DPPH:
13,59 + 1,85% (Bang 2, 3 va 4). Diéu d6 mot ldn nita
chimg minh gia tri sir dung ctia cac chi thi nay. Do
gia tri cua 3-PA, Fe* va ¥DPPH trong MBH thap,
nén khi pha tron MOR2 vao MBH thi gia tri ctia 3 chi
tiéu trén sé tang lén theo ty 1& pha, luong MOR2 tron
vao MBH cang cao thi gia tri cia 3 chi tiéu cang
tang. Pay la co s¢ dé phan biét MBH bi trén mat keo
voi MBH nguyén chat. Mat keo duoc pha vao MBH
voi 4 ty 1é khac nhau vé khéi luong (Bang 1), gém ty
le 1:9 (MIX10-90); 1:4 (MIX20-80); 3:7 (MIX30-70) va
1:1 (MIX50-50) co gia tri ctia 3 chi tiéu tang din va
cao hon so voi MBH nguyén chat. Liy ham luong
trung binh ctia Fe** sau phép thit FRAP lam vi du, c6
thé thay ham luong Fe?* ctia MIX10-90, MIX20-80 va
MIX30-70 tang tir 260,37 dén 412,55 mg/kg, trong

Min 10,63| Min 26,20\ Min 1483 1803 22,00
Max 16,54| Max 28,55 Max 18,75 21,32 2522
Ghi chii: Ky hiéu mau: xem phan nguyén liéu va bang 1.

T =i SRR khi @6 ham luong Fe® ctiia MBH nguyén chat chi co
oL j?-.. _ 148,63 mg/kg mat ong (Bang 3). Nhu vay, nho dac
5 i = I -—ikRia hiéu vé gi.é tri, h{lm luong 3-PA, Fe™ va %DPPH con
- = Z.l. = -Mxs0s0 la cac chi thi dé phan biét MBH nguyén chat voi
g 15 1195 IO L 1 i MBH bi tron MOR2 & cac ty lé khac nhau. Trén thuc
é 10 oL té, mirc dac hiéu cta méi chi thi dé truy xuit ngudn
[a] === MIX20-80 I, . . o . A .

i goc mat ong khong giong nhau va duoc xac dinh dua
S S I MBH vao do léch chudn va dao dong vé gia tri cta timg chi
12345667889 thi khi so sanh giita mat ong nguyén chit va mat bi

i b i pha tron & cac ty 1é khac nhau (McDonald ef al,

2018; Dzugan ef al, 2018). Trong nghién ciu nay, do
léch chuin va dao dong vé ham luong 3-PA va Fe*
cho phép phan biét MBH nguyén chat voi MBH bi
pha tron >20% MORZ; trong khi $DPPH chi cho phép
phat hiéen MBH pha tron voi =30% MOR2 (Hinh 1
dén hinh 3). Dua vao do léch chuin va dao déng vé
gia tri, co thé ap dung gia tri dac thi cta cac chi thi
3-PA, Fe? va %DPPH dé phan biet MBH nguyén chat
va MBH bi pha tron nhwr sau: 1) MBH nguyén chat
c6 ham lurong 3-PA <1,36 mg/ke, Fe*<263,09 mg/kg
va %DPPH=16,54%; 2) MBH trén =20% mét keo: 3-PA
>1,64 mg/kg, Fe**=308,23 mg/ke; 3) MBH tron >30%
mat keo: 3-PA >2,10 mg/kg, Fe®>348,07 mg/kg va
%DPPH=22,00%.

Nhiéu cong trinh nghién ctu chimg minh rang
gia tri ctia cac chi thi hoa hoc trong mit ong quyét
dinh tinh dac hiéu va do chinh xac dé phan biét mat
ong, trong do gia tri thap ciia chat chi thi trong mat
ong can truy xuit co wu viét hon chi thi co gia tri cao
(Colucci ef al, 2016; Ciulu ef aL, 2016). Theo cac tac
gia nay khi chat chi thi trong mat ong can truy xudt
c6 ham luong cang cao thi ciang dé bi lam gia bang
cach bé sung chat chi thi tich chiét tir cic nguodn
khac vao mit ong ré tién hoac mat pha tron dé dat
ham luong ctia chit chi thi trong mit ong can truy
xudt. Nguoc lai, néu mat ong can truy xuit co gia tri
ctia chat chi thi thap, khong thé tach chiét giam bot
ham luong chat chi thi ra khoi mat ong gia thip co
ham leong chit chi thi cao. Nhur vy, trong nghién
ctru nay, ham luong cac chit 3-PA, Fe* va %¥DPPH
ctita MBH thap hon véi thong ké tin cay so voi mat
keo sé la cac chi thi hiéu qua dé phan biét MBH
nguyén chit voi MOR2 gia thip cing nhu MBH bj
pha trén voi MOR2 ¢ ty 1é =20%.
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4.2. Uu diém va nhuge diém cia céc chi thj 3-
PA, Fe* va ¥DPPH

DL 3-phenyllactic axit (3-PA) trong mat ong, Fe**
tao thanh do mat ong sau phép thir FRAP va %DPPH
da phan tng do mat ong la cac chit héa hoc lién
quan dén kha nang chéng oxi hoa ctia mat ong. Gia
tri dac tha ctua 3 chat nay da va dang duoc ap dung
rong rai va hiéu qua nhu cac chi thi dé truy xuat
ngudn goc mit ong, phan biét mat ong nguyén chat
hoac bi pha tron (McDonald ef al, 2018; Colucci ef
al, 2016). Trong mat ong, 3-PA bén vimg theo thoi
gian va it bién doéi theo nhiét dé (McDonald ef af,
2018), trong khi Fe?* va ¥DPPH duoc phan tich bang
cac phép thir FRAP va DPPH voi ky thuat don gian,
thoi gian phén tich nhanh va chi phi thap (Dzugan ef
al, 2018). Tuy nhién, két qua sau phép thir FRAP va
DPPH nhiéu khi khong 6n dinh do thao tiac thi
nghiém (Colucci ef al, 2016; Dzugan ef al, 2018).
Trong khi ham lwong 3-PA phan tich bang phuong
phap LC-MS/MS cé dé chinh xac cao, 6n dinh vé két
qua giira cac lan va cac phong thi nghiém
(McDonald ef al, 2018), nhung ton thoi gian, chi phi
cao do thiét bi va hoa chit chay LC-MS/MS. Ngoai
ra, 3 chi thj trong nghién etru nay méi phan biét duoc
MBH bi pha tron voi >20% mat khac. D€ xac dinh
duoc ty 1é pha tron <20% can phai ap dung chi thi
dong vi bén “C/¥“C phan tich bing phuong phap
313C-EA/LC-IRMS (Elflein, Raezke, 2008). Chi thi va
phuong phap nay doi hoi phai co co so dir liéu
13C/*2C cia MBH, phong thir nghiém va thiét bi hién
dai, hoa chat dat tién. Vi thé, dé quan ly thuong
xuyén chat luong MBH, chi can ap dung cac chi thi
vé %DPPH st dung phép thit DPPH va ham luong
Fe®* voi phép thit FRAP & cac phong thit nghiém lién
quan cta dia phuong. Khi cé tranh chip hoac yéu
cAu ctia khach hang dac biét 1a khach hang nhap
khiu can phai sit dung chi thi 3-PA phan tich bing
phuong phap LC-MS/MS & cac phong thir nghiém co
di nang lue trong nuée hoidc quoe té. Khi co véu cau
phan biét MBH nguyén chit voi MBH bi pha tron voi
<20% mat khac, phai ap dung chi thi *C/"“C phan
tich & cac phong thir nghiém c6 da thiét bi va hoa
chit phan tich chi tiéu nay.

5. KET LUAN

Két qua phan tich tinh dac thi vé gia tri cta 3
chi tiéu lién quan dén kha nang chong oxi héa cua
mit ong trén cdc nhom nén miu mat ong khai thac

mita mat 2017-2018, bao gom MBH nguyén chat, mét
keo tai trong, méat pha tron gitra mat keo va MBH o 4
ty l¢ 1:9, 1:4, 3:7 va 1:1 cho thdy ham luong DL-3-
phenyllactic axit (3-PA) trong mét ong va Fe® tao
thanh sau phép thir FRAP la 2 chi thi phan biét MBH
nguyén chit vaéi MBH bi pha tron voi mat keo & ty 1é
=20%, trong khi %¥DPPH da phan ung sau pheép thir
DPPH c6 thé xac dinh duge MBH pha tron voi mét
keo ¢ ty 1& tir 30% trér lén. Gia tri cua cac chi thi dé
phén biét mat ong bao gém: 1) MBH nguyén chat co
ham luong 3-PA <1,36 mg/kg, Fe**<263,09 mg/kg va
%DPPH<16,54%; 2) MBH tron >20% mat keo: 3-PA
>1,64 mg/kg, Fe*>308,23 mg/kg; 3) MBH tron >30%
mat keo: 3-PA >2,10 mg/kg, Fe®>348,07 mg/ke va
%DPPH=>22,00%. Phuong phap va két qua nghién ciru
14 co s6 ap dung nham xiy dung co sé dir liéu dé truy
xuit ngudén goc MBH va cac loai mat ong khac &
nurdre ta.

LOT CAM ON

Pay I két qua nghién ctu thudce dé tii khoa hoc
vd cong nghé cip tinh cia Ha Giang vé “Nghién ciru
phan tich bo sung chi tiéu chat lwong sin phim chi
dan dia Iv cho mat ong bac hi cao nguyén di Pong
Van, Ha Giang”. M4 so: PTKH.HG-02/17. Cic tic gid
xin cam on Trung tim Kiém nghiém tinh Ha Giang
thuoc So 'Y t¢ Ha Giang, Vién Hoa sinh Bién thudc
Vién Han lam Khoa hoc va Cong nghé Viét Nam da
gilp do ky thudt thir nghiém, kv thudt phdn tich, xur
v s6 Ligu va tao diéu kién thuc hién thinh cong
nghién ctu nay.
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DETERMINING ANTIOXIDANT MARKERS OF HONEY TO AUTHENTICATE ELSHOLTZIA
HONEY - A GEOGRAPHICAL INDICATION PRODUCT OF DONG VAN KARST PLATEAU,

HA GIANG PROVINCE
Le Quang Trung, Kim Bich Nguyet, Cam Thi Hang,

Nguyen Dinh Anh, Lam Thu Hang, Vu Thuy Nga,

Nguyen Thi Thuy Hoa, Pham Minh Giang

Summary

Flsholtzia honey, a geographical indication product of Dong Van Karst Plateau, Hagiang province (MBH),
has recently the highest price in the domestic market and is therefore at risk of frauding to such honey of
high productivity and low price as Acacia honey (MORZ2) in order to get higher benefits. For protection of
the MBH brand, in this study, DIL-3-phenyllactic acid (3-PA) amount determined with LC-MS/MS method,
Fe** amount formed after FRAP assay and DPPH percentage reacted after DPPH assay in diferent types of
honey sample were analyzed. Honey samples included pure MBH, pure MORZ and 4 other types of mixture
between MOR2 and MBH in weight ratios of 1: 9, 1: 4, 3: 7 and 1: 1. The values of 3-PA, Fe*, and DPPH in
pure MBH were found significantly lower (0.0001 <P <0.05) than those in MOR2 and in all 4 types of honey
mixtures between MBH and MOR2 with different ratios. Analysis results of specificity, standard deviation
and ranges of marker values indicated that 3-PA and Fe* amount between different honey types could be
used as markers to discriminate the pure MBH and MBH mixed with =20% MOR2, while % DPPH can be
used to authenticate pure MBH from MBH mixed with =30% MOR2. In details of markers, values of 3-PA,
Fe* and DPPH in pure MBH were found to be <1.36 mg/kg, <263.09 mg/kg, and <16.54%, respectively,
while pure MBH mixed with >20% MOR2 has amount of 3-PA =1.64mg/kg and Fe*>308.23mg/kg, and pure
MBH mixed with >30% MOR2 were tested with amount of 3-PA >2.10mg/kg, Fe*>348.07mg/kg, va
DPPH=18.03%. Results and used methods in this study is a scientific basis to be applied for honey
authentication in order to minimize the fraud in Vietnamese honey, including the Elsholtzia honey.

Keywords: Authentication, DI-3-phenyliactic acid, DPPH, FRAP, Elsholtzia honey, Dong Van Karst Plateau,

Ha Giang province.
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