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Xac dinh mirc do pha tron dwong cua cay C4
trong nwoc hoa qua trén co so thanh phan
dong vi cacbon 13 (6"°C) trong dwong
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Tom tit:

Muc tiéu ciia nghién ctru nay 1a phat trién phwong phéap dinh lrong mirc dd pha trén dwdng mia vao nuwéc ép hoa
qua (tdo) trén co sé thanh phan dong vi bén cacbon-13 (5°C) trong dwong tich tir sin phim thwong mai. Phwong
phap nghién ctru bao gdm xac dinh gia tri $°C trong dwong tach tir nwéc ép tao twoi (dwdng C3), trong dwdng san
Xuit tir cy mia quang hop theo chu trinh C4 (dwong C4) va trong dwong tach tir nwée tho ép dong chai sir dung khoi
phé ké ty s6 dong vi két ndi voi hé phan tich nguyén té (EA-IRMS). Két qua cho thiy, gia tri 5°C ciia dwong tach tir
nudée ép tao twoi (dwdng C3) cob gia tri trong khoang tir -27,00 dén -24,00%o, trung binh 12 -25,47%0 (n=6) so véi mau
chuin VPDB (Vienna Pee Dee Belemnite). Trong khi d6, gia tri 3C ciia dwong mia c6 gia tri trong khoang tir -13,00
dén -11,00%o, trung binh 12 -12,47%. (n=6) so véi miu chuin VPDB. Dya vao du vén tay 6°°C trong hai loai dwong
va mé hinh hoa trén hai thanh phén da phat hién dwgc 1 (xuit xi¢ Viét Nam) trong s6 9 miu nuéc tao ép déng chai
mua tir siéu thi trén dia ban Ha Ngi ¢6 mirc pha tron dudng mia vao sian pham cao dén 96%, khac xa sb li¢u cong
b6 trén nhin 1a 5%. K§ thuat ty s6 dong vi dwoc khuyén cdo 12 c6 dd tin ciy cao nén cin dwoe ap dung dé danh gia
chit lwgng sian phadm nuwéc ép hoa qua luu thong trén thi trwdong Viét Nam nhim dam bao quyén lgi ngudi tiéu ding.

Tir khéa: k¥ thuit ty sb dong vi IRMS, nurée ép hoa qua, ty sb ddng vi cacbon-13 (53C).

Chi s6 phdn logi: 2.11
M6 dau

Thuc té cho thdy, xu hudng tiéu thy thuc phém hién nay
dang ngay cang co sy gia tang. Mot mat, toan cau hoa thuc
day sy dong nhat vé thi hiéu va tiéu chuin hoa cac mo hinh
tiéu thu [1, 2]. Mat khac, nguoi tiéu dung quan tam chu yeu
den cac dac tinh nhu cdm quan, chat luong, coi trong nguon
goc tu nhién va lanh thd san xudt san pham [3, 4]. Nguoi
tiéu dung luon muén biét thuc phém cua ho dén tir dau va
bao gdm nhiing gi, ho sin sang tra tién cho cac nhan chat
lugng, nhan cé chi dan dia ly [5]. Do do, cac k¥ thuat lién
quan dén viéc kiém soat chit lugng thuc phdm ngay cang
phat trién va duogc ung dung rong rai, dac biét 1a ky thuat
phan tich ty sé ddng vi bén c6 vu thé manh trong xac dinh
su pha tron dé danh gia xac thuc chét luong thuc phém [6].

Céc nguyén t6 hoa hoc chinh 1a hydro, cacbon, oxy, nito,
luu huynh dang duoc su dung rong rai trong «cong tac xac
thyc ngudn goc thuce pham do cac dong vi bén cua chung
phan bd phong phu trén trai dat. Phuong phap do ty s6 dong
vi bén ctia cacbon thudng duge st dung dé x4c dinh ngudn
gbc ciia dudng trong cac san pham thyc phdm va nudc ép
hoa qua do qué trinh phan tich dong vi xay ra mot cach rd
rang trong cac qua trinh sinh hoéa va héa ly c6 su tham gia
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ctia nguyén t cacbon [7].

Phan 16n tham thyc vat trén trai dat sir dung quy trinh
Calvin-Benson dé c¢6 dinh CO, tir khi quyén. Giai doan ¢d
dinh CO, nho chit nhan (acceptor) la RiDP (ribulozo 1,5
- dlphosphate) chura tdc nhan xuc tac la enzyme ribolozo
1,5 - diphosphate carboxylase tao thanh hop chit gém 6
nguyén tir cacbon (6C), nhung hop chit nay khong bén nén
nhanh chéng bi giy thanh hai phan tir 3C, chtta 3 nguyén
tir cacbon 1a APG (axit phosphoglyxeric). Vi vy, san pham
dau tién ctia qua trinh ¢b dinh CO, nay 1a hop chét 3C nén
nguoi ta goi thyc vat nay la cady C3. Enzyme ribolozo 1,5
- diphosphate carboxylase (RuBisCo) tham gia qua trinh
nay lai uu tién sir dung dong vi nhe ciia cacbon (C) trong
CO, (*CO,), tlrc 1a c6 sy phan biét d6i véi dong vi nang
BC (1sotope fractionation). Mat khac, mot s6 loai thuc vat
nhu mia dudng, ngd, ké va cdy lia mién & cac ving khi
hau 4m lai 1a thuc vat C4 sir dung chu trinh Hatch-Slack ¢
dinh CO, . Thyc vat C4 cach ly RuBisCo ra khoi oxy trong
khong kh1 ¢b dinh cacbon trong cac té bao thit 1a va sir dung
axaloaxetat cung malat dé chuyén chd cacbon da ¢6 dinh toi
RuBisCo va phﬁn con lai cua chu trinh Calvin-Benson duoc
¢o 1ap trong cac t& bao bo mang bao. Cac hop chit trung
gian déu chtra 4 nguyén tir cacbon nén co tén goi la C4.
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Abstract:

The objective of this study was to apply a method for
estimating the mixing extent of C4 sugar in juice (apple)
based on the fingerprinting of carbon stable isotope
(6"*C). The values of 6"*C in sugar separated from fresh
apples, pure apple juices as well as sugar produced from
C4 plants (plants conduct C4 cycle photo-synthesis, in
this case, it was sugar canes) were analysed on an isotope
ratio mass spectrometer equipped with an elemental
analyzer (EA IRMS). The results showed that the
6BC in sugar separated from fresh apples was in the
range of -27.00 to -24.00%o with an average of -25.47%o
(n=6) vs. VPDB standard (Vienna Pee Dee Belemnite).
Meanwhile, the §*C in sugar cane products ranged from
-13.00 to -11.00%., with an average of -12,47%o vs. VPDB.
Based on the isotope signature of carbon (6°C) and the
two end-members mixing model, the extent of mixing
C4 sugar in apple juice available on the market could
be estimated precisely. It was found one out of 9 apple
juice samples available in the Hanoi markets to have a
high content of C4 sugar mixed in the product, it was up
to 96% instead of 5% as proclaimed on the label. The
developed method seems to be of high accuracy so it was
advisable to wider its application in the evaluation of the
quality of juices available at the markets in Vietnam to
ensure the right of the consumers.

Keywords: fruit juice, isotope ratio technique IRMS,
stable isotope composition of carbon-13 (6"*C).
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Enzym phosphoenolpyruvate carboxylase xtc tac cho qua
trinh chuyén héa nay c6 muc do phan tach dong vi cacbon
it hon so vdi RuBisCo ¢ C3 nén trong thuc vat C4 dong Vi
13C it bi nghéo di. Két qua 1a thyc vat C4 va cac chat chuyén
hoéa cia ching giau dong vi *C hon so v6i cac san pham
tir thyc vat C3. Cay C4 c6 khoang gié tri thanh phan dong
vi BC (8"C) tir -17 dén -9%o so véi mau chuan 1a khoang
calcite, day la vo so da hoa thach ¢ hé t?lng Pee Dee tudi
Creta lay tir bang Bic Caroline (M) do Phong Thuy van
ddng vi cia Co quan Ning lugng nguyén tir quoc té (IAEA)
tru so tai Vienna (Cong hoa Ao) chuan bi va c6 ky hiéu la
VPDB (Vienna Pee Dee Belemnite). Gia tri trung binh cta
d13C trong ciy C4 la -13%o, trong khi ¢ cdy C3 khoang gia
tri 8"°C dao dong tir -32 dén -20%o, v6i gia tri trung binh la
-27%o so voi VPDB [8-10].

Thanh phin ddng vi 1*C (8*C) dugc xéc dinh theo cong
thue:

13R R

5'C= St 1000 (%o) (1)

Std

Trong do: "R la ty so Mole ham lugng '*C/2C trong mau
can do; R, la ty s6 Mole ham lugng 3C/2C trong miu
chuan VPDB

Khi duong tir cay C4 (duong C4) duoc thém vao san
pham c6 duodng tir cdy C3 (duong C3), vi du nude sinh to
tao, thi gia tri 5"°C trong duong ciia san pham (sinh td tio)
sé tang lén, vi hau hét siro 1a san phém tur thuce vat C3, nghéo
ddng vi *C. Nam 1991, Chinh pht Anh d3 c6 cudc khao sat
vé kha ning pha tron duong C4 vao nude cam, nudc ép qua
mam x0i, tdo, 1€ va nho dugc ban & Anh va quang céo la
nguyén chat bang k¥ thuat phan tich 8°C trong dudng tach
chiét tir san pham [11] va di c6 két luan 14 c6 gian 1an pha
thém dudng C4 vao san phim nudce ép thuong mai.

Hién nay, phuong phap dinh luong 8"°C trong duong
tach tir nudc ép hoa qua tuoi (juice) c6 nhan quang cdo la
san pham tinh khiét da duoc ap dung rong rii dé xac dinh
murc dJ pha tron duong C4 vao duong C3 hoac lam gia hang
hoéa véi pham mau tron véi duong C4. Bai bio nay trinh bay
chi tiét phuong phap dinh luong mirc pha tron duong C4
vao san pham c6 ngudn gdc tir cay C3.

Phuong phap thuc nghiém

Doi twong va phwong phdp xiv Iy mdu, tich dwong tiv
nwoc ép hoa qud twoi

Déi tuong ciia nghién ctru nay 1a duong tring Bién Hoa
(duong C4) san xuét tir cdy mia duong ving DPdng bang
song Ctru Long; nudc ép qua tuoi (duong C3) 1a tdo Kinsel
- Aomori, Nhat Ban; nudc ép hoa qua dong chai co Xuat xu
tr Phan Lan, Australia, Thai Lan, Nhat Ban, tat ca c6 9 mau.
Céc loai mau néu trén dugc mua tr mot sb siéu thi tai Ha
Noi. Noi dung nghién ctru 1a phan tich xac dinh gia tri 3*C

61



s Khoa hoc Ky thuat va Céng nghé

trong dudng tring, trong dudng tach tir nwde ép qua tao tuoi
va tor nudc tao €p dong chai thuong mai lam co s¢ danh gia
muc pha thém duong C4 va duong C3 trong nudc tao ép
dong chai. Quy trinh xir Iy va phan tich mau tuan theo tiéu
chuan chiau Au ENV12140:1996 vé xac dinh ty s6 dong vi
bén (13C/12C) trong duong tir nudc hoa qua st dung khdi phd
ké ty s6 dong vi [12].

Céc méu sau khi mua tir siéu thi duoc chuyén ngay
trong ngay vé phong thi nghiém. Tai phong thi nghiém, lay
khoang 50 g nudc ép cho vao dng ly tam rdi 1y tam 5.000
vong/phut trong 10 phit dé loai bo thanh phan so lo limg
c6 trong nudc ép, gan lay phan dung dich trong. Cho thém
2 g Ca(OH), dang bot (loai PA, Merck) vao dung dich sau
ly tam, khuay déu rdi dua miu vao bé nude dun & nhiét do
& 90°C trong 3 phut dé chuyén cac hop chat, chi yéu 1a cac
axit hitu co, axit amin va cac hop chat khic c6 trong san
pham vé dang tia. Tach phan két tia bang ly tim hon hop
noéng vai toe do 4.000 vong/phut trong 5 phit, gan ldy phan
dung dich trén tua. Dung dich nay chira chu yéu la duong,
canxi sulfat (CaSO,) va mot phan nho chét tao mau [13].
Phan dung dich thu dugc dugc axit hoa bang axit sulfuric
0,1M dén pH=5. Khi gia tri pH dat yéu ciu, canxi sulfat kéo
theo chat tao mau két tia nén c6 mau vang (hinh 1A). Tua
CaSO, va chat tao mau duoc loai bo triét dé bang cach bao
quan hon hop trong ti lanh ¢ 4°C trong 15 h. Sau thoi gian
Iy gitt mau & nhiét d6 thap, phan tia chuyén sang mau tbi
(hinh 1B). Phan taa dwoc tich khoi dung dich bang cach
loc qua phin Teflon (Poly-Tetra Fluoro Ethylene, PTFE) c6
kich thudc 16 0,45 pm, thu phan dung dich chi chira duong.
Dung dich chira duong dugce dong kho dé thu duong. Ham
luwong duong trong nudc ép tao tuoi la khoang 12% so voi
luong nude ép. Ham lugng dudng trong nude tio ép dong
chai la khoang 10%. Duong dong kho thu dugc duge nghién
nhe thanh bot min trong c61 ma nao. Mau duoc bao quin
trong 1o thuy tinh c¢6 nap nhuya kin, chuan bi cho phan tich
ty s6 dong vi 3C.

A

Hinh 1. MAu nuérc ép tio sau khi axit héa & nhiét 9 phong (A) va sau

(B)

Kkhi bio quan ¢ didu kién 4°C trong vong 15 h (B).

Khdo nghi¢gm mé hinh hoa trén hai thanh phan dwong
trong nuwoc ép hoa qud

Lay nhing luong nude ép tao tuoi nhat dinh rdi cho
thém nhiing luong duong tring (duong C4) nhét dinh vao
mau, khuay cho tan hét dudng va tién hanh tach duong theo
cac budc nhu trinh bay & phan trén. Bang 1 trinh bay két
qua xéc dinh mtrc pha tron dudng C4 vao C3 trong mau gia.
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Bing 1. Phin trim luong duwong C4 trong tong luwgng duwdng (TLD)
tach tir miu gia tron duwong C4 vao dwong C3 .

Luwgng nuwée ép Luwong duong C4

O e
TT  tdodemtich  thémviohdnhop L2 i
. o o f2 thu dwge, g so véi TLD
duong, g* nuéce tio ép, g

1 50,02 0 6,11 0

2 47,50 2,5 8,31 30,08

3 45,02 5,0 10,51 47,57

4 40,08 9,98 14,88 67,07

5 35,08 14,98 19,27 77,74

*: gia tri trong bang 1a trung binh cong cua 3 thi nghiém lap.
Phin tich mau

Ty s6 dong vi 3C (8"°C) trong mau dudng tring va trong
cac mau thu duoc & trén duoc dinh lugng trén thiét bj khoi
pho ké ty s6 dong vi (IRMS - IsoPrime) ghép ndi véi hé
phan tich nguyén t6 EA (Eurovector). Mau bot dudng duoc
g06i vao nhitng con nhong lam bang kim loai thiéc. Nap
nhitng con nhong chira mau véao hé chuyén mau ty dong va
sau d6 hé nap mau sé& tu dong déy mau vao hé EA qua cot
nhdi xtic tac gdm hdn hop bt crom oxit (Cr,0,) tron voi
crom tam coban (cobaltous chromium: Cr + 9%Co bao trén
bé mat bot Cr) lam chét xtc tac dé nhiét phan mau & nhiét
d6 1030°C va cap thém oxy vao cot ddt. Mau duong trong
diéu kién nay s& nhiét phan tao khi CO va hoi nuéc cling cac
tap chét khac. Toan bo hdn hop khi CO va cac khi tap sinh ra
trong qua trinh dét mau duoc dong khi mang heli (He) thoi
lién tuc qua bay hoi nuéc 1a cot nhé@ Mg(ClO,), dé loai bo
hoi nudc trong mau khi. Khi mang ti€p tuc dua mau khi kho
qua cot nhdi phoi kim loai Cu siéu sach gilr & nhiét 46 650°C
dé khir triét dé phan khi CO, ¢6 thé sinh ra trong qua trinh
nhiét phan, chuyén sang khi CO. Khi mang dua tiép toan bo
lwong khi CO va khi tap sang cot sic ky nhdi bang vat liéu
rdy phan tir loai 5 A dé lam sach cac tap chat. Khi CO da
duoc lam sach dugc khi mang dua vao buéng IRMS dé ion
hoa, sau d6 dwa vao hé tir trudng caa IRMS dé phan chia sd
khdi. Cac ion c6 s6 khéi 28 va 29 tuong tmg voi 2C'°0* va
BC%O" da dugc tach riéng ré trong bd phan chia theo tir tinh
s& duoc thu va dém bang cac coc Faraday cia may IRMS.
Dir liéu duoc dua ra la ty sb Mole ham lugng *C/™C tinh
theo dién tich cac dinh tuong tng véi sé khdi 29 va 28. Cac
mau kiém soat chat luong (mau QC - 14 loai mau c6 gia tri
83C dugc ching chi) dugc phan tich kep ciing mau duong,
phan mém may tinh (do nha cung cip IRMS cung cip) sé&
tinh thanh phan dong vi 3C (33C) trong cic mau theo cong
thirc (1). Sir dung mau QC c6 myc dich 1a 14p dudong chuin
dé xac dinh gia tri 8°3C thuc, khong phai gia tri do ma may
thé hién trong mau phan tich. Cac miu QC sir dung trong
nghién ctru nay bao gdbm: NBS-19, IAEA CO-08, Sucrose,
TAEA 600 va TAEA CO-09 ¢6 gia tri '°C %o) chung chi,

VPDB(
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twong tng la (+1,95+0,03), (-5,75+0,06); (-10,45+0,13);
(-27,775+0,04) va (-47,14+0,15). Dudng chuan 1a d thi thé
hién mbi twong quan giira gia tri 5'°C do hé EA IRMS do
dugc d6i voi timg mau QC va gia tri chung chi ddi voi §3C
ctia mau. Yéu cau ddi v6i duong chuan 1a gia tri 5°C trong
cac mau QC (it nhat 1a ciia 3 mau) phai bao trum toan bd
khodng gié tri 8'3C cuia cac mau thuc du kién phan tich dinh
lwong va duong chudn phai co hé sé lam khép (R?) dat tir
0,99 dén 1, tirc 1a phai tuyén tinh. Trong qué trinh phan tich
mau, hai miu QC khong duoc sir dung trong duong chuin
cling dugc dit xen k& voi mau duong trong ciing mot mé
phan tich trén hé chuyén mau tu dong, c 10 mau duong
lai kep thém 2 mau QC khong sir dung dé xay dung dudng
chuan nhung ndm giita khoang 8"C,,py clia duong chuan
va mau nay dugc goi la mau tham khdo. Mau tham khao
st dung trong nghién ciru nay 1a hai mau Sucrose va IAEA
600. Muc dich sir dung mau tham khao 1a dé kiém tra do troi
tin hiéu ciia hé EA IRMS. Dya vao duong chuan dé suy ra
gia tri 8"°C trong cac mau thuc.

Két qua va thao luan
Duong chudn va do dung cua phép phdn tich

Hinh 2 trinh bay dudng chuan xdc dinh gia tri §°C,,,
trong ba mau QC IAEA CO-8, IAEA CO-9 va NBS-19 du
bao trim toan giai 5'3C trong mau dudng duy kién phan tich.
Két qua cho thdy hé sb twong quan ciia dudng chuan R=1
(tuyét dbi tuyén tinh) voi hé sé goc a=0,998+0,001 va diém
cét truc tung b=-0,019+0,01 (P=8,64*10'°<0,05) (hinh 2).

)

10,00 y=0,998x - 0,019
0,00 1 R*=
-10,00
-20,00
-30,00
-40,00

-50,00 T T T T T !
-50,00 -40,00 -30.00 -20,00 -10,00 0,00 10,00

31C (%)

VPDB do dac

613CVPDB chudn (%o0)

Hinh 2. Pudng chuin xac dinh gia tri $°C, _ trong 3 miu QC: IAEA

CO-9, IAEA CO-8 va NBS-19.

VPDB

Bang 2 trinh bay két qua kiém tra do chinh xac/dd lap
lai va do dung thong qua hai chi s6 1a d6 1éch chuan (sy sai
khac giira cac gia tri do lap d6i mot mau nhat dinh) va muc
bias ctia két qua do so vé6i gia tri chimg chi. Két qua cho
thy, do léch chudn cua cac gia tri 8"°C dbi v6i 5 mau QC
déu <0,05%o, mirc bias <0,6%. Diéu nay cho thiy phép phan
tich c6 két qua dang tin cy.
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Béng 2. D§ 13p lai va d¢ dung/bias ciia phép phan tich dinh lugng 6"°C
trong 5 miu chuén QC (n=6).

TAEACO- TAEACOY NBS-19 Sucrose  IAEA-G00

n o S .

Tén mau 8°Cppy 8°Cypp €, 87C, 8°C,ppy
() () () (%) (%)
579 4131 19 1040 278
578 4119 1% 041 21776
578 418 1% 10,46 21776
54 410 1% 1045 um
575 40 194 1043 2178
5m 4121 19 1042 2780

Do léch chudn (%) 0,02 0,05 002 0,02 0,02

i tri t inh

Gt rumghinh g a1 196 08 s

()

Gid trj chitng chi () 575 4114 19 1045 um

Mite chéch bias

()sovéighti 00 021 460 021 A0

chimg chi

Bang 3 trinh bay gia tri 6"”°C ,,, cia 5 mau gia tron
thém duong C4 vao mau nudc ép tao twoi voi ham lugng
khéac nhau va hinh 3 trinh bay moéi twong quan gitra gia tri

8"C, g VA ham luong duong C4 cho thém vao mau.

Bing 3. Gia tri 8°C,, .
duong C4 khac nhau.

trong hdn hop dwong C4 va C3 véi ham luwong

Ham lugng dudong C4 trong TLD

13,
T tach tir nwée tao ép (%) O8Cyppp (o)
1 0 -25,47
2 30,08 -21,93
3 47,57 -19,12
4 67,07 -16,64
5 71,74 -15,43
0,00 1
-5,00 1
¥=0,132(+0,004)x - 25,578(=0,198)
~ =-10,00 4 R?=0,997(P=0,002)
§
E -15.00 -
g 20,00 -
7=
-25,00
-30,00 T T T T 1

0 20 40 60 80 100
Lwgng dwong C4 thém vao nwéc tio ép, % TLD

Hinh 3. Méi tuwong quan giira gia tri 6°C,,,; va ham lugng duong C4

thém vao nwéc ép tao tuoi.
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Két qua trinh bay trén hinh 3 thé hién mo hinh hoa tron
hai thanh phan 14 duong C4 va C3. Néu goi phan duong C4
tron thém vao mau 1a x thi phan duong C3 trong mau sé 1a
(1-x) va mé hinh hoa trén hai thanh phan duong trong nudce
¢ép hoa qua dong chai tinh theo 6'°C trong hai loai dudng co6
dang nhu sau:

x31C 0 (C4) + (1-x).81°C,, (C3) = 81°C,, (mAu) (2)
(C4), 81°C

Trong do6: 8°°C, (¢ veoe(C3)s 813CVPDB(m§u) tuong
ung la thanh phan dong vi *C trong duong C4, duong C3 va
trong duong tach tir nudc ép hoa qua dong chai.

Xdc dinh mirc pha tron dwong C4 vao lwong duong
tach tir nwoc tao ép dong chai hi¢n lwu hanh trén thi
trwong Ha Ngi trén co so gid tri 6°C

Gié tri trung binh cua 67C,,, (C3) trong nudc €p tao
tuoi va 813CVPDB(C4) trong duong trang Bién Hoa dugc
nghién ctru nay xac dinh, twong tng 1a -12,47 va -25,47%o.
Nhu vy, tir biéu thirc (2) ta tinh duoc phan dong gop cia
duong C4 vao TLD tach tir nude tdo ép dong chai luu hanh
trén thi truong nhu sau:

8"Cyppp (mau) +25,47
13

_ 8"Cyppp (mlu) +25,47
T -1247+2547

3)

Tur (3) va trén co s& cac gia tri 8"°C trong miu duong
tach tir nudce tdo ép dong chai ta xac dinh dugec muc pha
tron dudong C4 vao san pham nudc tao ép luu hanh trén thi
truong. Bang 4 trinh bay két qua danh gia/xac thuc muc pha
tron dudng C4 vao TLD trong san pham nudc tao ép dong
chai hién dang luu hanh trén thi truong Ha Noi.

Bang 4. Xdc thue mirc pha tron dwong C4 vao TLD trong sian phim
nuéc tao ép déng chai dang luu hanh trén thi trwong Ha Noi.

) ' ?‘)”CwnE Ham lwong dlrb’qg C4
SIT Ténmiu Xuitxi  (mAu),% thém v5;|0 san pham theo  Xdc thue
cong bo trén nhan, %
1 Mau 1 PhinLan 2471 0 Ding
2 Miu2  VigtNam 26,03 0 Diing
3 Miu3  Thiilan  -24,61 0 Diing
4 Mau 4 Australian ~ -26,71 0 Ding
5 MiuS  NhitBin  -2645 0 Diing
6 Miu6  NhatBan  -26,78 0 Diing
7 Mau 7 NhitBan  -25,71 0 Diing
8 Miu8  ViétNam -12,98 5 ;f‘r'(::g(’?“'“
9 Miu9  Australian 25,66 0 Diing

Két qua trinh bay trong bang 4 cho thay, hiu hét cac san
phim nudc tao ép dang luu hanh trén thi truong Ha Noi co
ham lugng dudng C4 pha tron vao san phdm 1a ding véi sb
liéu cong bd trén nhan hiéu. ‘Tuy nhién, c6 mot san pham
nudc tao ép dong chai (mau s6 8) so lidu cong bd khong phu
hop véi thuc té. Mau nudc tdo ép s6 8 ¢ ham lugng duong

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(3) 3.2021

C4 trong TLD 13 96%, khong phai 1a 5% nhu cong bé.
Keét luan

Két qua nghién ctru cho thdy phuong phap xac dinh ty s6
ddng vi bén ciia cacbon (8"3C) trong dudng tach tir nude ép
hoa qua dong chai c6 du do tin cay dé xéc thuc chit lugng
san pham theo chi tiéu danh gid mirc dudng mia pha tron
cung duong cia hoa qua ty nhién trén co s¢ mo hinh hoa
tron hai thanh phén.

‘Day la huéng nghién ctru moéi trong linh vyc xac thuce
chat luong san phdm nuée ¢p hoa qua sur dung ky thuat dong
vi. Huong nghién ctru ndy can dugc ap dung rong rai d6i voi
nhiéu loai nuéc ép hoa qua khac trén thi truong nham dam
bao quyén loi nguoi tiéu ding.
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