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Tom tat: Ung dung k¥ thuat dong vi bén trong xac thuc chat lugng thuc pham dang 1a xu huéng phd
bién trén thé gidi. Muc dich cta nghién ciru nham ung dung ky thuat déng vi bén dé danh gia do tinh
khiét mat ong thong qua ham lugng duong C4 c6 trong do. Pé phat hién viéc bd sung duong vao mat
ong, gia tri [113C trong mat ong va chiét suat protein tir mat ong s& dugc phén tich trén hé pho ke ti so
ddng vi (IRMS). Su khac biét gitia 2 gia tri trén khong dugc vuot qua 1 °/o theo tiéu chuan quéc té.
Céc két qua nghién ctru bude dau bo sung dir li¢u dong vi bén trong miu mat ong cua Viét Nam vao
co s& dir liéu dong vi thé gisi. Hon thé nita, thong qua nghién ctru cung cip thém cho co quan chirc
ning mot cong cu dé xac thuc chét lugng mat ong dang luu thong trén thi trudng.

Tir khoa : Béng vi bén; Carbon; IRMS; Mét ong; Xac thuc chét luong.

|. GIOI THIEU

Trong tw nhién, cacbon c¢6 2 ddng vi bén d6 1a: ddng vi bén **C chiém 98,89 % va dong
vi bén *C chiém 1,11%. Tuy nhién, cac qua trinh hoa ly c6 thé lam thay d6i ty 16 B*crC
trong tung thanh phan cta méi truong. Sy thay d6i du 1a rat nho vé ty 1é dong vi ning so voi
dong vi nhe ndy co thé truy nguyén cac qua trinh hoa hoc, vat ly va sinh hoc. Thanh phan
dong vi Beje trong cac mau mai truong thuong duge xac dinh bang khbi pho ké ty s6 dong
vi va dugc so sanh voi ty 16 °C/**C trong méu chuén Pee Dee Belemnite, thé hién bang su
khac nhau du¢i dang phan nghin (%o) thong qua gia trj delta C-13 (§C).

Cay trong c¢b dinh CO; tir khong khi vao cdc md thuc vat thdng qua qué trinh quang
hop theo moét trong ba chu trinh: chu trinh Calvin va Benson cua cac loai thuc vat Cs, chu
trinh Hatch Slack cua cac loai thuc vat C4 va chu trinh Crassulacean Acid Metabolism cua cac
loai thuc vat CAM. Cac loai thuc vat khac nhau s€ co gia tri §13C khac nhau. Céc loai thuc vat
Cs (nhan, vai, cao su, hat diéu...) ¢ gid trj §"°C tir -33 dén -24%o. Céc loai thuc vat Cy4 (mia,
ngo...) co gia tri 83C tir -16 dén -10%o va céc loai thuc vat CAM (dira, xwong rong,...) co gia
tri 81 C tir -11 dén -13,5 %o [1,2] . Chinh vi vay, khi ong hat mat cua cac loai thuc vét khac
nhau (tir chu trinh C3, C4, CAM) thi cac loai mat ong thu dugc sé& co ty 1 dong vi Bz
khac nhau. Viéc b6 sung dudng vao mat ong tinh khiét chu yéu dugc san xudt tir cac loai ciy
C4 (duong, mia...). N s& 1am thay d6i thanh phan dong vi bén Cacbon cua mét ong nhung
lai khong thé 1am thay d6i thanh phan dong vi bén cacbon trong protein ciia mat ong.

Nho ¢6 su khac biét vé gia tri 8*3C giira cac loai thuc vat C3, C4, CAM, viéc xéac dinh
ham luong dudng C4 c6 trong mat ong da ra doi. Nam 1989, k¥ thuat dong vi duge White &
Winter nghién ctru va xdy dung dé phat hién ham luong dudng C4 trong mat ong. Phuong
phap nay da duogc hi€p hdi hoa hoc phan tich My (AOAC) phé duyét 1a phuong phap chinh
thirc xac dinh ham lugng duong C4 trong mat ong. Su khac biét vé gia tri stC trong mat ong
va protein cia n6 khong dugc vugt qua -1%o tuong tmg véi lugng dudng duge bod vao la
khong qua 7% theo quy dinh cta qudc té.

Hi¢n nay, da c6 kha nhleu tac gia ap dung phuong phap dong vi C-13 dé kiém tra do
tinh khiét ctia mat ong. Trong s6 d6 co tac gia Padovan cung cong su (2007) [3] dé nghién ctu
luong dudng C4 trong 30 mau mét ong thuong pham tai Braxin. Két qua cho thdy c6 8/30 mau
mat ong khong tinh khiét véi lugng dudong C,4 thém vao tir 7,3 dén 18,6%. Tai mot nghién ctru
khac ctia nhom tac gia Simsek [4] va nhiéu ngudi khac di st dung hé khbi phé EA-IRMS dé
phén tich gia tri 8"°C trong 31 miu mat ong ctua Thd Nhi Ky va 43 mau mét ong thwong mai.
Céc phan tich chi ra ring gia tri §*3C ctia mat ong va thanh phan protein ciia mat ong Thd Nhi
Ky c6 gia tri tir -23,30 dén -27,58 %o va tir -24,13 dén -26,76 %o. Nhiing gia trj §*3C nay trong
C4C mau mat ong thuong mai dugc xac dinh nam trong khoang tir -11,28 dén -25,54 %o va -
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19,35 dén -25,61%0. C6 10 mau mat ong thuong mai twong duong vdi 23% s6 mau bi phat
hién c6 lugng duong C,.

- Muc dich cua bai bao la tng dung quy trinh phén tich ddng vi bén 8¢ trong mat ong
dé kiém tra mot s6 mau mat ong cua Viét Nam. Qua d6 khing dinh tinh thyc tién phwong
phap dbi voi thuc trang an toan thuc phadm Viét Nam hién nay.

I1. THUC NGHIEM

1. LAy miu va chuin bj miu

Mau mét ong duoc thu thap tir ngudi nudi ong trén ca nudce theo mua hoa nam 2018 va
dau nam 2019 nhu: hoa nhan & Hung Yén, Son La, Nam Dinh; hoa ca phé ¢ Pik Lik; bac ha
¢ Ha Giang, hoa cao su diéu, keo ¢ Binh Phudc. Cac miu mat ong dugc léy O trong vu hoa dé
dam bao mat ong khong bi 13n dudng cua ngudi noéng dan cho in trong khi dudng dan & dau
cac vu hoa hoic 1an hoa giita cac vu.

MaAau mat ong sau s€ dugc thu thap vao céc lo thuy tinh co nép kin, ghi rd thoi gian, dia
diém, ky hiéu miu. Miu s& duoc chuyén vé ngay phong thi nghiém dé bao quan & nhiét do
phong.

Trude khi phan tich trén khéi pho ké ti s dong vi(EA-IRMS), miu s& dugc loc bo phan
hoa va sap ong con ldn bang mang loc c6 kich thudc 0.1 mm. Mot phan nhé (1g) dugc dung
dé phan tich truc tiép trén hé EA-IRMS, mot phan khac khoang 30 g duoc dem di két tua va
tach protein.

2. Két tia protein trong miu mét ong cho phén tich '°C

Quy trinh tach Protein tron mau mat ong dugc ap dung theo quy trinh AOAC 998.12
cua Hiép hoi Hoa hoc Phan tich My [5]. Quy trinh thuc hién theo cac bude nhu sau:

B1. Can 10 g mat ong vao 6ng ly tam dung tich 50 ml, thém 4 ml nudc khtr ion va lic déu cho
dén khi hdon hop dong nhat.

B2. Thém 2 ml dung dich Na,WQO, 10% va 2 ml dung dich H,SO,4 0,335M vao 6ng thiy tinh
4ml r6i lac déu hén hop.

B3. Hon hop dugc lic déu sau d6 dugc cho thém vao ong ly tim dung dich mat ong trude do.
B4. Lac tron déu hon hop miu rdi gia nhiét tai 80°C trong bé diéu nhiét cho dén khi xuat hién
két tia dudi day 6 ong va phan dung dich trong 6ng trd nén trong sudt. Néu khong xuét hién két
tha hodc huyén phl xuit hién trén bé mit dng va dung dich khéng trong sudt thi thém vao
dung dich 5ml axit H,SO4 0,335M 1di gia nhiét lai. Lap lai budc nay cho dén khi xuit hién két
tha va dung dich trd nén trong subt.

B5. Thém nudc khir ion vao 6ng ly tam dén 50ml, lic déu rdi ly tdm véi toc do 3000
vong/phat trong 5 phdt.

B6. Dung Pipet hiit bo phan dung dich trong sudt.

B7. Lap lai 5 lan B5 va B6.

B8. Gan kiét nude roi chuyén két tua vao lo thuy tinh, sy ¢ nhiét d6 75°C trong 6h.

B9. Chuyén méu vao lo duyng mau chuyén dung, bdo quan trong binh hut 4m chd phan tich
trén khoi pho ké ty s6 dong vi (EA-IRMS).
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3. Phan tich §"°C trén khéi pho ty sé dong vi S
Phuong phép phén tich dugc thuc hién trén hé pho ke ti s6 dong vi (EA-IRMS) do
héng IsoPrime cung cap dat tai phong thi nghiém Thuy van dong vi cia Vién KHKTHN:

Hinh 1. Khéi phd ké ti s6 dong vi tai phong thi nghiém Thuy vin dong vi Vién Khoa hoc va K thuat Hat nhan.

Mau dugc chuyén vao cot phan g ¢ nhoi chit xuc tac oxit Crom va oxit Coban. Oxi
tinh khiét duoc bom vao cot dé ddt chay mau hoan toan ¢ nhiét d6 1030°C va chuyén mau
thanh khi COy. COy dugc khi mang He dan qua cot khtr chira dong tinh khiét ¢ nhiét do 650°C
va bi chuyén héa thanh CO,. Khi nay dugc tach nude va lam sach khi di qua cot biy nudc, cot
sic ky va dan vao khdi pho ké IRMS. Dong khi mang He dugc cap lién tuc cho EA-IRMS va
kéo theo khi COz Vao buéng ion hoa, cac khi nay dugc chuyén thanh cac ion trong méi trudng
chan khong 10° dén 10°® mBar. lon sau khi duoc tao thanh s& dugc gia toe trong dién truong
ctiia khdi phd ké. Dong ion gia toc s& bi uon cong boi mot tir truong ngoai theo dinh luét
Lorenz véi ban kinh quy dao phu thuge vao s6 khéi ciia cac ion néu dién tich cua chung chi la
1+. Céc ion sau d6 s& dugce thu vao cac cdc Faraday dé dém sb dién tich trén cac kénh co sd
khéi 1a 44 va 45. Thong tin duoc tao ra s& dugc phan tich theo phan mém chuyén dung va luu
trit trong may tinh.

Thanh phan dong vi BCI**C duoc thé hién thong qua gia tri 8'3C tinh bang phan nghin
(%o) va dugc so sanh vai chuan goc. Gia tri §C duoc tinh theo cong thirc:

R
§°C (%o0) = (—2™ _1)*1000 [1.1]
standard
Trong d6: Rsampie 12 ty 1€ mole ctia déng vi Bcitc trong mau can do
Rstandard 12 ty 1€ mole cua déng Vi Bejtee trong mau chuin

Mau chuan sir dun§ trong phép phan tich 8°C 1a miu VPDB (Vienna Pee Dee
Belemnite) c6 ty 16 mole **C/*2C 1a 0,0112372.

Céac mau chuin quéc té duoc str dung cho chuong trinh kiém soéat chit luong phén tich
ty s6 *C/*C trong mét ong 1a: IAEA CO-8 (8"*Cvpps:-5,75%0), IAEA CO-9: (8"*Cypos: -
47 1%0) va IAEA-CH-3 (8Cyppg: -22,72%0). Cac mau chuén nay duoc kep cing mau phan
tich déu & trudc, giita va sau khi phan tich 1 mé 10 miu mat ong va miu protein dé dam bao
d6 chinh xéc cua két qua phan tich.

St dung can phén tich c6 d6 chia nho nhat 1ug, voi sai sd + 2 ug dé can 100 dén 200 ug
cic mau mat ong va protem clia n6, gbi mau VAo cac con nhong thiéc va dem phan tich ty so
ddng vi 813C trén hé khoi phd ké EA-IRMS tai phong thi nghiém Thuay vin dong vi. Cac cong
viéc kiém soat va dam bao chit lugng phan tich (QA/QC) dugc nhom nghién ctru tham khao
cac tai liéu [6, 7, 8].
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Ham lugng dudng C4 (dudng mia, duong ngd) trong mau mat ong duoc tinh theo cong
thire [9] sau:
DPuong Cs (%) = [(8*3Cp - §Cp)/(87Cp — 8'3C4)] x 100 [1.2]
Trong do:
- 8"Cp 1a ty s6 ddng vi cac bon trong mau protein (%o)
- 8%cyla ty s6 ddng vi cac bon trong mau mat ong (%o)
- 8"Cgla gia tri 8"°C trung binh ciia chat tao ngot (dudng ngd, mia) (%o)

T6 chirc AOAC khuyén cdo sir dung tri §"°C trung binh cua dudng san xudt tir cay C4 1a
-9,7 %o dé tinh ham lugng dudng C, trong cong thie (1.2) trén. Cac san pham mat ong dugc
coi la khong tinh khiét khi n6 chira ham luong duong C4 (ngo, mia) 16n hon hodc bang 7% [3,
5].

I1l. KET QUA VA THAO LUAN
1. Kiém tra d¢ chinh xac ciia phuong phap

Trude khi phan tich trén hé phd ké ti sé dong vi, cic thong sé vé do 6n dinh
(stability)
va do tuyén tinh (linearity) ctia hé phai dugc kiém tra béng khi chuan CO,. P léch chuin gia
trj 3C cua 10 1an phan tich mAu khi chudn 1a < 0,03 %o va 0,04 %o dbi véi lan luot do 6n
dinh va do tuyén tinh. Khi dat du diéu kién va 6n dinh va tuyén tinh, tién hanh xay dung
dudng chuén cua phuong phéap dua trén méi twong quan gia tri & **C cac mau chuén : IAEA
CO-8 (3"°Cvppa: -5,75%0;), IAEA CO-9: (8 “*Cypps: -47,1%0), IAEA-CH-3 (5 “*Cypos: -
22,72%o) va khi chuan CO, tinh khiét (613Ccog ref).- Két qua duong chuén theo phuong trinh
bac nhat dugc trinh bay & hinh 2:

-47.1,17.99
..

513Cc02 ref ..."-.,-.,22 72,-624 °
-30 -40 -30 ’.' -%O -10 5 0

y-=-0.994x - 28.825 15
R2=1 5,75, -23.5h

° -25

20
o0

513
0 CVPDB

Hinh 2. Puong chudn firong quan gid tri 0"°*Ceop ref VA gid tri chitng nhdn 0 *Cy.ppg €O gid tri fong
quan R =1
i Pé kiém ching d6 chinh xac cua duong chuan, nhom nghién ctru da st dung mziu
chuan NBS 19 (3 BCyvpoa: 1,95%0) dé phén tich nhu mau thuong, két qua & bang 1 cho thiy

sai s6 nho hon 0,02 (%), qua d6 chung minh dudng chuan dang tin cay.
Bangl Két qua do mau chuan NBS 19 dwa trén duong chudn twong quan.

Tén mau [1°C(%o) Sai s0 (%o)
NBS 19 -1 1,93 0,02
NBS 19 -2 1,94 0,01
NBS 19 -3 1,94 0,01
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2. Kétqua
C6 tit ca 11 mAu mét ong bao gdm 9 mau mat ong thu duoc tir cac nha nudi ong va 2
mau mat ong thuong pham trén thi truong: Mat ong Coffee Dik Lik va mat ong hoa nhin
Hung Yén dugc nhém nghién ctru thu thap va phan tich. Mdi miu mat ong va mau protein
duoc phan tich 1ip 3 1an trén EA-IRMS va lay két qua trung binh. Két qua chi tiét cua cac
mAu nay dugc trinh bay chi tiét ¢ bang.
Bang 2: Két qua phdn tich tong hop cdc mau mdt ong

(A: mat ong pha duong C,, P: mat ong nguyén chit)

5°C Matong | §9C Protein |Duong| Chat
Tén mat ong (% ‘) o C4 lugong
> (%0) (%) | matong
MAT ONG HOA NHAN
NAM DINH -32,44 + 0,18 |-32,49 + 0,17 | 0,21 P
MAT ONG HOA NHAN
KHOAI CHAU 2756 + 0,28 [-27,32 + 0,26| O P
MAT ONG COFFEE
DAKLAK -19,32 + 0,18 |-20,12 + 0,14 | 7,65 A
MAT ONG BAC HA
DONG VAN 2571 + 0,07 |-2548 + 0,10| O P
MAT ONG NHAN V1 | -3254 + 0,01 |-3252 + 0,03 P
MAT ONG NHAN V2 -32,08 + 0,11 |-32,04 + 0,10 0 P
MAT ONG KEO BINH
PHUGC -33,42 + 0,05 |-33,56 + 0,07 | 0,58 P
MAT ONG CAO SU
BIEU -30,45 + 0,06 |-30,55 + 0,12 | 0,48 P
MAT ONG HOA NHAN
HUNG YEN -31,88 + 0,04 [-31,92 + 0,14 | 0,20 P
MAT ONG TAO -31,14 + 0,15(-31,21 + 0,21| 0,34 P
MAT ONG HOA TAP | -31,65 + 0,06 |-31,26 + 0,09| 0 P

S() liéu cho thay do léch chuén cua gia tri 8'°C trong 3 lan do déu nho hon 0,3 %o ching
t6 su on dinh cua h¢ phan tich ty sO dong vi. Bang s6 liéu cho chung ta thay gia tri duong C4
trong cac mau mat ong thu thap truc tiép tai cac ho nudi ong déu co gia tri thap dudi 7%.
Trong khi d6 1 trong 2 miu mua ngoai thi trudng d6 1a mau mat ong Coffee Pak Lak lai co
gia tri cao hon 7%, diéu d6 chimg t6 mat ong di dugc pha thém dudng vao trong mat.

KET LUAN

Phuong phap phan tich ddng vi bén N3¢ trong mau mat ong trén khéi phd ké ti s6 dong
vi nhim xac dinh ham luong duong C4 c6 trong mau mét ong van la 1 phuong phap tin cay
nhim xéc thuc chat luong ciia mau mat ong trén thi truong. Tuy nhién, phuong phap ké trén
chua thé phan biét duge mat ong pha véi duong duoc thity phéan tir tinh bot cay C3. Chinh vi
vy, nhom nghién ctru s& nghién ctru sdu hon nhiam cai thién khic phuc han ché caa phuong
phap nham gitip cac co quan chirc ning c6 1 cong cu xéac thyc chinh xac dé giam thiéu sy
canh tranh khong lanh manh trong kinh doanh va bao vé quyén loi nguoi tiéu dung.
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STABLE CARBON ISOTOPE RATIO ANALYSIS (1**C) OF HONEY IN

VIETNAM
Vu Hoai, N.T.H.Thinh, H.L.Anh,V.T.Anh, T.V.Chau, M.D.Kien
Institute for Nuclear Science and Technology
179 Hoang Quoc Viet, Cau Giay, Ha Noi
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Abstract: Application of stable isotope techniques in food quality authentication is a widespread in the
world nowadays. The objectives of this research were to develop a stable isotope technique to
distinguish natural honey and honey added sugar through the amount of C4 sugar. To detect the
addition of sugar to honey, the value of 11**C in honey and protein extracted from honey was analyzed
on the isotope ratio system (IRMS). The difference between this must not exceed 1°,, according to
international standards. The research results initially added stable isotope data in Vietnam's honey
samples to the world isotopic database. Moreover, it provides the authorities with a tool to authenticate
the quality of honey circulating in the market.

Key words: Stable isotope; Carbon; IRMS; Honey; Quality authentication.
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