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Tém tat: Trong nghién ciru nay, ching t6i dp dung ky thudt EA-IRMS dé xdc dinh thanh
phan dong vi bén 6°C ciia cdc hat ca phé xanh. Cdc thi nghiém xdc nhdn gid tri sir dung
cua phwong phap phdn tich nay duoc thuc hi¢n trén mau chudn caffeine (USGS 61,

USGS62 va USGS 63). Két quad phan tich cdc mau chudn caffein 6 do lap lai va do chinh
xdc cao, do chéch nho hon 1%. Quy trinh dp dung xdc thuc nguén goc ciia mét sé6 mau

hat ca phé xanh thu thdp tai Viét Nam (Lam Bong Pk Lk, Pién Bién) co su khac biét
vé thanh phan dong vi bén 8°C vdi ca phé mét sé nweée trén thé gidi.

Tir khoa: thanh phan dong vi bén 6°C, khoi phé 1y s6 dong vi EA-IRMS.
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Abstract: The EA-IRMS technique was employed in this investigation to
determine the stable isotope composition of &"°C in green coffee beans. The
validity of this analytical method was evaluated using caffeine reference samples
(USGS61, USGS 62, and USGS 63). Caffeine standard sample analytical results
are very repeatable and accurate, with less than 1% bias. Some green coffee bean
samples from Vietnam (Lam Dong, Dak Lak, and Dien Bien) differ from coffee
from other countries in terms of the stable isotope composition of §'°C.
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I.  GIOI THIEU CHUNG

Truy xuat ngudn gdc clia nong san 1a yéu cau bat budc cta nhiéu thi trudng va 13 co Sy
dé cac thi truong kho tinh xac nhan tinh bén vimng cia nong san Viét Nam. Dé truy xuat
ngudn goc néng san, nguoi ta thuong quet ma QR (Quick Response) dé co cac thong tin vé
san pham nhu ngudn gbc dia 1y, quy trinh san xuat, ché bién. “Tuy nhién, thong tin co dang tin
cdy hay khong phu thu¢c vao viéc khai bao cua nguoi san xuat cling nhu hé théng quéan 1y san
pham tir dong ruong cho dén khi ra ngoai thi truong. Vi vay, viéc nghién cuu xac 1ap can cu
khoa hoc du bang chang tin cay nhu str dung phuong phap ddng vi bén trong viéc truy xuit
ngudn goc san pham dang 1a mot van dé méi va cap thiét trong thuc tién.


mailto:kimngan270979@gmail.com
mailto:kimngan270979@gmail.com

Ca phé 1a mot trong nhitng d6 udng phd bién nhit trén toan thé giéi. Ca phé chira nhiéu
loai hop chat nhu protein, carbohydrate, lipid, acid d& bay hoi va khong bay hoi (caffeine,
acid chlorogenic...), alkaloid, khodng va nudc. Ca phé xanh chira 3-4,5% khoang (K, Na, Ca,
Mg, P va S) va cac nguyén t6 vét ciing di dugc tim thay trong hat ca phé (Fe, Al, Cu, |, F, B,
va Mn). Ham lugng khoang chat ciia ca phé nhan trung binh khoang 4% trén khéi luong,
trong do kali chlem 40% [1, 8]. Huong vi va huong thom cua d6 udng ca phé bi anh huong
boi qudc gia xuat xa, mot khu vyc dia ly nhit dinh hodc diéu kién khi hau. O phan 16n cac
nudc san xudt ca phé cting nhu trong s6 cac nha kinh doanh ca phé, c6 nhirng nguoi ném thur
c6 thé nhan ra quoc gia xuat xur cua loai ca phé ma ho giao dich, tuy nhién khong thé xac dinh
nhanh va chinh x4c mot s6 lwong 16n ngudn gbe ca phé. Hon nira, ¥ kién cua nhimg nguoi
ném thtr nay 1 chii quan va trong trudng hop trong tai, bat dong thuong xuyén xay ra giita
nhimg nguoi thir nghiém do cac bén lién quan chi dinh thi cac ky thuat phan tich nhu phan
tich thanh phan dong vi bén dé kiém tra ngudn goc dia 1y cho phép danh gia it chu quan hon

Ca phé tir cac vung dia ly khac nhau dugc Xudt khau thong qua mot chudi thuong mai
thuong bao gdbm mot 0 chét trung gian. Pé dam bao rang hat ca phé den dang tir cac vi tri
duogc dan nhan, can mét phuong phap phén tich cho phep phan biét nguon goc dia ly, dac biét
chu trong dén quéc gia xuat xr. Du van tay dong vi cia hydro va oxy (8°H va 8180) trong ca
phé dé dugc sir dung mot cach dang tin cdy trong truy xuit ngudn goc, xac thuc va xac minh
yéu cau nhin san pham. Nghién ciru dau tién vé ca phé lién quan dén phan tich ty so dong vi
cua Carbon (8'°C), hydro (8°H) va oxy (8*0) trong caffeine duoc phéan 1ap tir 45 mau ca phé
nhan arabica dén tir Trung va Nam My, Chau Phi, Indonesia, Jamaica va Hawaii, cho thiy
tAm quan trong clia 8'%0 va 8°H dbi v6i danh gia ngudn gdc clia ca phé nhan. Serra va cong
su da nghién ctru S13C, 8'°N va 8B cua hat ca phé xanh ) luong lon, dat dugc sy phan biét
thoa dang giita cic mau duoc san xuét trong ba khu vuc luc dia quan trong nhét. Trong nghién
ctru clia Rodrigues va cong su, két hop phan tich da bién cua cac ddng vi (8°C, 8N, §'%0)
va thanh phan phan trdm ciia cacbon va nito trong 68 cic mau hat ca phé xanh tir 20 nguén
gbc dia Iy khac nhau di duoc nghién ctru. Ho quan sat thy su khac biét vé ty sé dong vi bén
va thanh phén phén tram chu yéu lién quan dén su khac biét vé do cao va luong mua & céc vi
tri dia ly dugc dua vao nghién ctru [2].

Ty s6 dong vi bén trong cac loai nong san, thuc pham co thé phan anh gia tri dong vi &
khu vuc dia Iy ma nong san do sinh truong, hodc cac loai hoa chét st dung trong mot quy
trinh ché bién. Do dé, ti s6 dong vi ben (carbon, nitrogen, sulfur, oxygen, hydrogen) c6 thé
dugc sir dung nhu 1a dau van tay cia mdi loai san pham Vian tay dong vi dic trung cho mot
khu vuc hodc mot qua trinh cu thé, co nghia 1a san pham duoc phan biét dua trén khu vuc dia
1y (phd mai, ca phé, dudng, ca va dong thuc vat), quy trinh thuc vat (dau, hat, dau olive,
vanilla), dit va quy trinh bn phan (trai cay va rau qua) va nhitng gian 1an pha tron trén thuc
té (dudng mia bd sung cho mat ong, pha tron cac san pham ruou) [11].

Gia tri 8*3C cua cacbon trong mau hitu co va mau khi thay déi trong sinh dia quyén. Co
s& ¢ho phan 16n caa sy bién doi nay dua trén qua trinh trao d6i chat chinh 1a quang hop va hd
hap vai sy bién d6i bd sung thé hién trong cac phan tng sinh tong hop, ddng hda hoic di hoa
dwa trén chat nén cacbon. Cac qua trinh nay dan dén su phéan tach dong vi 1am cho *C trong
thuc vat nghéo hon trong CO; khong khi, nguyén nhan ngheo ddng vi °C 1a do enzyme va
céc qua trinh vat Iy trong thyc vat tach e va uu tién *C. Bén canh cac kiéu quang hop la
nguyén nhan chinh dan dén su khac bigt ty s6 dong vi bén cua cacbon thi cac yéu t6 moi
trrong bén ngoai nhu nhiét do, ap Suét bay hoi, diéu kién dinh dudng, nudc cling la nguyén
nhan lam cho dai ddng vi nay bién thién khé Ién. [9,10]

Nghién cttu ndy nham muc dich xac nhan gié tri sir dung cua phuong phap xac dinh
thanh phan dong vi bén 813C cuia cac hat ca phé xanh trén hé thiét bj phan tich nguyén t6 ghép
ndi v6i khédi pho ti sé dong vi (EA-IRMS, Thermo). Cac thi nghiém xac nhan gia tri st dung
ctia phuong phap phan tich nay dugc thuc hién trén mau chuan caffeine (USGS 61, USGS62
va USGS 63). Ap dung quy trinh xac thuc ngudn gdc ciia mot s6 mau hat ca phé xanh thu
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thap tai Viét Nam (Lam Pdng, Pak Lik, Pién Bién). Pay la nhitng két qua nghién ctu so bo
gilp cho Vién Nghién ctru hat nhan mé rong pham vi, d6i twong nghién ctu va phét trién vé
k§ thuat ddng vi bén, nang cao tiém luc khoa hoc va coéng nghé. Viéc xay dung phuong phap
hoan chinh cho cac di twong khao sat cu thé can tiép tuc nghién ciru va hoan thién.

Il. PHUONG PHAP THU'C NGHIEM

II.1 Mdu phén tich, mdu chudn, héa chit, thiét bi va dung cu

II.1.1 Méu chudn: Dé nghién ctru 4p dung mot ky thuat hay phwong phap phan tich, cac mau
chuén tham khao CRMs thudng duoc sir dung. Trong nghién ctru nay chung t6i sir dung ba
mau CRMs ¢6 nén mau 14 caffeine: USGS-61, USGS-62, USGS-63 do Cuc Khao st Dia chit
Hoa Ky (United States Geological Survey — USGS) cung cap.

11.1.2 Mau phan tich: Cac hat ca phé xanh thu thap tir cac khu vic Lam Déng, bak Lak, bién
Bién. Chon céc hat chin do, khong sau bénh.

I1.1.3 Héa chat,thiét bi va dung cu

- Nuée siéu tinh khiét (MilliQ, 18 mQ); Ethanol (96%, Merck, D).

- Cdc thiée 8 x5,5mm ( Elemental Microanalysis, UK).

- Cén vi lugng (Mettler Toledo, Thuy S¥)

- Heé thiét bi phan tich nguyén t6 ghép ndi véi khdi pho ti sb dong vi EA-IRMS, Thermo
Scientific, gdm may phan tich nguyén té Flash EA, bo phan nap mau tu dong da dung MAS
Plus, Hé thdng khdi phd xac dinh ti sé dong vi Delta V Advantage; phan mém diéu khién
Isodat 3.0.

11.2 Thwce nghiém

11.2.1 Chudn bi mau

Céc mau chuan CRMs duoc cho vao cbc thiéc va can chinh xac khdi lugng khodng
0,2mg.

) Cac mau ca phé xanh sau khj séy kho & nhi‘ét dd 65°C duoc boc vo ngoai va Qghién min
deén kich thudc nho hon 1Imm bang mdy nghién bi CryoMill (Resch, buc). Mau sau khi
nghién duoc cho vao coc thiéc va can khoi lwong khoang 0,5mg. Qua trinh chuan bi mau nay
thuc hién theo IAEA-TECDOC-1870 [3].

11.2.2 Phwong phap phdan tich

Phan tich ty sb ddng vi bén cua Carbon *C/**C dugc thyc hién trén thiét bi khdi phé ké
ty s6 dong vi EA-IRMS Thermo Scientific. Mau sau khi nghién min dugc géi vao coc thiéc
dwa vao thiét bi lay mau ty dong dé vao cot phan tmg ctia EA, mau dugc dot chay ¢ nhiét do
cot phan tng 1a 1020°C, chat xtc tac 1a crom oxit va coban, cac chat hitu co trong mau
chuyén thanh CO,, H,0 va N/NO, Céc thanh phian NOy sau d6 duogc khir thanh N, bang dong
nguyén td trong 10 khu & 680°C. Nudc dugc loai bo bé‘mg cach sir dung bay hoa hoc chira
magie peclorat va cac khi chuan CO; va N; dugc tach ra khoi nhau trén cot sic ky khi va sau
d6 di vao khéi pho ké IRMS. Dong khi mang He duogc cdp lién tuc cho EA-IRMS va kéo theo
khi CO; vao budng ion hoa, khdi phd ké ¢ kha nang tach cac ion c6 sd khéi khac nhau va céc
ion dugc thu vao cac cdc Faraday theo sy 1ai tia cua luc tir truong. Cac cdc Faraday nay ghi
nhan dién tich roi vao trong coc va cho ra chi thi trén cac kénh ghi nhan tin hiu. Phan mém
may tinh s& tinh dién tich cic dinh ctia mau khi CO; chuan va méu can phan tich. Ty 1é dong
vi BC/MC ctia mau dugce do so vé6i cac dinh khi chudn (CO,, Ny) dugc phan tich trong mdi lan
chay vé6i do chinh xac dugc kiém tra thudng xuyén bang cac vat liéu chuan. Sau d6 dya vao
duong chuan cua cic chat chuan dugc phan tich ciing miu dé tinh dugc thanh phan dong vi
8C trong cac miu thue.

Tinh toan két qud do déng vi trong méu

Thanh phan dong vi cta carbon 83C duoc tinh bang do 1éch twong dbi giira ti s6 dong

vi cia mau do va mau tham chiéu duoc xac dinh béi cong thire [16]:



§ = [ R sam;:: -R standard ]1000

standard
Trong do:
Rsample: ty sb ham luong Beite trong mau do;
Rstandard: ty s6 ham luong Beite trong mau chuén carbon.

Gié tri & (%o) ¢ thé duong khi miu giau thanh phan dong vi hon miu tham chiéu va co
thé am khi mau nghéo thanh phan dong vi hon miu tham chiéu.

Céac mau chuén duoc st dung trong nghién ctru nay 1a USGS-61 (5'°C: -35.05 + 0.04
%0), USGS-62 (86'°C: -14,79 + 0.04 %o), USGS-63 (5™°C: -1,17 + 0.1 %0). 6'°C ctia cac mau
chuan dugc so sanh véi miu chuan VPDB (Vienna Pee Dee Belemnite 1a khoéng calcite, day
13 v s0 di hoa thach & hé tang Pee Dee tudi Creta lay tir bang Bac Caroline (My) do Phong
Thuy véan ddng vi ciia Co quan Nang luong nguyén tur quoc té (IAEA) chudn bj. Cac mau
chuan duoc thyc hién nhu cac mau can phan tich va phan tich xen k& trong cung mot dot phan
tich, diém chuan cac két qua phan tich miu chuan duoc dung dé xay dung duong chuan
tuyén tinh, hé sé tuong quan giira khéi lwong va ty sb dong vi (R?) dat duoc tir 0,99 dén 1.

I1.KET QUA VA THAO LUAN

Trude khi phan tich thanh phin ddng vi bén §°C trén hé phd ké ti sé ddng vi, cac thong
sd vé do on dinh (on-off test) va d6 tuyén tinh (linearity) ctia hé phai duoc kiém tra bang khi
chuan CO.,. P9 1éch chuan ctia d6 6n dinh va d6 tuyén tinh sau 10 lan phan tich mau khi chuan
CO,1a < 0,06 va hé sb goc cua do tuyén tinh < 0,06 [5]. Budc tiép theo, can kiém tra dudong
nén (baseline), cac thong s6 cua dudong nén thoa man diéu kién nhu & bang lduong nén
(baseline), Tiép theo, tién hanh xay dung dudng chuin cho TCD va MS (hinh 1), yéu cau h¢
sO tuong quan cua duong chuan TCD-MS dat duoc tir 0,99 dén 1. Sau khi h¢ thiét bi thoa man
cac thong s6 néu trén, xay dung dudng chuan cua phuong phép dua tren mdi tuong quan glua
gia tri ching nhén va gia tri do dugc cua thanh phin ddng vi bén 8'°C trong cac mau chuén.
Nhom nghién ctru di sir dung cac mau chuin USGS-61 (613C. -35.05 = 0.04 %o), USGS-62
(57°C: -14,79 % 0.04 %), USGS-63 (5°C: -1,17 £ 0.1 %o) va kiém tra d6 chinh x&c ciia phép
phan tich. Tu h1nh 2 cho thay duong chuan tuyén tinh ciia thanh phan dong vi bén 8'3C c6 hé
sO tuong quan R? = 0,999995 véi cac hé sé a = 1,000069 + 0,00001 va b = 0,007701 + 0,001.

Bang 1. Gidi han cac thong s6 duong nén ciia hé thiét bi EA-IRMS

Masses Cup Criteria Masses Cup Criteria
Argon 40 C3 <200mV  Oxygen 32 C3 <2000mVv
H20 18 C3  <2000mV Nitrogen 28 C2 <50mvV
Duong chudn TCD-MS (CO,) Puwong chuin th(‘l&lgz phin dong vi bén
30000 -40 -30 % 100 70
25000 |y =1.3699x + 12.481 e 8 !
R? = 0.9998 £ y=1.000069x + 0.007701 ol
20000 Sy R?=0.999995 o
~15000 ¥ ! -20
2] 8
> P S
10000 o =
= -30
5000 3
0 [
0 5000 10000 15000 20000 25000 -40
TCD,mV Gid tri do dwoc, %o
Hinh 1- Puong chudn tuyén tinh TCD-MS cua khi  Hinh 2- Puong chudn tuyén tinh thé hién méi twong
chudn CO, trén hé EA-IRMS. quan giia gia tri ching nhdn va gia tri do dwroc cua
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thanh phan dong vi bén 6C.

Bang 2. D¢ lap lai va dp chéch ciia thanh phan dong vi bén 8~C trong mau chudn USGS62

Tén miu Thanh phdn déng vi 5°C, %o "¢ Iéch chudn, %o
QC1 -14.538 0.012
QC2 -14.721 0.030
QC3 -14.717 0.020
QC4 -14.721 0.034
QC5 -14.786 0.045
QC6 -14.744 0.023
QC7 -14.653 0.023
QC8 -14.778 0.043
QC9 -14.717 0.040
QC10 -14.720 0.040
Gia tri trung binh, %o -14.710
P 1éch chuén, %o 0.026
*Po chéch (bias), % -0.54

'pé léch chud:n voi n=3
2pé léch chudn ciia a6 lap lai duoc tinh theo cong thirc: SQRT[(SD1)"2+(SD2)"2+(SD3)"2];
Pg chéch (bias) dwoc xdc dinh theo cong thire: [(gid tri do dwgc-gia tri so sanh)x100/gid tri so sanh].

Theo TCVN 6910 1-6:2005 va tiéu chuan quéc té ISO 5725 1-6:1994 [7], @ chinh xac
cua phuong phap dugc xac dinh thong qua do chum va d§ dang. Bo ding chi mic d) gan
nhau gitra gia tri trung binh cta két qua thir nghiém va gia tri thyc hoac gia tri dugc chap nhan
la dang p. B chum chi mire d¢ dao dong cia céac két qua thir nghiém doc 1ap quanh tri gia
trung binh.

Bang 2 va 3 trinh bay két qua xac dinh thanh phin ddng vi bén 8"C trong 03 mau
CRMs: USGS-61, USGS-62, USGS-63 bang EA-IRMS. Két qua phan tich dugc danh gi, so
sanh voi cac gia tri duoc ching nhan (Report of Stable Isotopic Composition Reference
Materials USGS61, USGS62, and USGS63 Hydrogen, Carbon, and Nitrogen Isotopes in
Caffeine, United States Geological Survey).

- D6 chum (precision) cta két qua phan tich dugc danh gia qua do léch chuan tuong ddi cua
do 1ap lai va d¢ tai lap trung gian. Tién hanh thi nghiém d¢ ldp lai trén cung mot mau chuén
USGS62, lap lai thi nghiém 10 lan (mdi 1an bat dau tir can mau). Thi nghiém do tai lap trung
gian tuong ty nhu do lap lai, tién hanh trén 3 mau chuan USGS61, USGS62, USGS63. Tir két
qua trong cac Bang 2 va 3 nhén thiy d6 1éch chuin cta cac gia tri phan tich nhé hon 0,05 %o
cho thdy phép phan tich c6 két qua dang tin cy, quy trinh phan tich duoc ap dung c6 d6 chum
tot.

- Do dung (accuracy): Do ding duoc danh gia dua trén tham s d6 chéch twong dbi (bias, % -
xem cong thirc tinh duoc ghi chi dudi Bang 2) gitra két qua thu dugc va gia tri phé chuan cia
nha san xuat. Tir két qua thu dugc trong Bang 2 va Bang 3 ta thay gié tri o chéch tuong d6i
ciia 02 mau USGS 61 va USGS 62 1a < 0.85% va caa mau USGS 63 1a 0%. Do chéch bias dbi
v6i cac phép do déu rat nho dat gia tri xung quanh = 1%.

Bang 3. D¢ lap lai trung gian va do chéch ciua thanh phdn dé‘ng vi bén 5°C

Tén chuan Gi4 tri chimg nhan “Thanh ’P9 léch *P6 léch chuan Do
XC % Do loch phan dong  chuan ctua do cua do lap lai chéch
ert, %o DO lec vi 88C, %o lap lai, %o trung gian, %o bias, %
chuan, %o : ’
USGS 61 -1.17 0.1 -1.16 0.030 0.0047 -0.85
USGS 62 -14.79 0.04 -14.73 0.026 -0.54



USGS 63

-35.05

0.04

-35.05

0.016

0.001

'Pg léch chudn twong ddi véi n=10

2pg léch chudn cua do lap lai duoc tinh theo cong thirc: SORT[(SD1)"2+(SD2)"2+...+(SDn)"2] véi n=10;

D¢ léch chudn cua do lap lai trung gian duoc tinh theo cong thirc: SORT[(SD1)"2+(SD2)"2+(SD3)"2]
4Pé chéch twong déi (bias) duge xac dinh theo cong thire: [(gid tri do dwgce-gid tri so sanh) < 100/gid tri so sanh)].
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Hinh 3- Thanh phan dong vi bén 6°C ciia hat ca phé xanh Viét Nam va nude ngodi.

Bang 4. Thanh phan dong vi bén 8°C cia hat ca phé xanh mét sé nude [2]

Khu vuc Nwéc Dj cao, m 5°C, %0 | Khuvwe | Nuwéc Dj cao, m 8°C, %o
Papua New 2000 -28.2 4750 -24.9
Guinea 2000 | 276 4750 | -26.1
1918 -26.2 4750 -25.0
Ethiopia 1918 2491 Africa Kenya 4750 255
1918 -26.2 4750 -28.1
1918 -26.9 4750 -25.2
1300 -27.3 1500 -26.2
Africa UR Tanzania 700 -26.6 1500 -25.8
700 -26.5 400 -26.7
700 -25.7 | Pacific | Hawaii 400 -25.0
4750 -24.9 400 -26.5
4750 -25.7 1450 -27.2
Kenya 4750 -25.7 : entrl o 1450 -28.3
merica Rica

4750 -25.9 1450 -27.8

4750 -27.7

Bang 5. Thanh phcin d&ng Vi bén 8°C cua hat ca phé xanh mgt 6 khu vue o Viét Nam
» h?r!;rang Do cao, m 8"C, %o P htt:’!:ng Do cao, m 8C, %o

1193 | -27.84 + 0.02 579 -29.02 +£ 0.09
1419 | -2832 + 0.03 470 -28.31 % 0.16
ba Lat 1495 | -2957 + 0.02 | bak Lak 542 2849 + 0.8
1360 -2822 + 0.06 498 -28.68 £ 0.03
1357 -27.96 £ 0.01 445 -28.68 £ 0.02




1355 | -2821 + 002 497 3000 +  0.09
1050 | -2882 + 005 490 2929 + 007
1454 | -2924 + 004 490 2824 +  0.02
1454 | 2916 + 004 700 2807 + 004
1358 | -2874 + 009| Dien 700 2087 + 003
1454 | 2910 + 005| BN 720 3027 + 007
1508 | -2848 + 004 730 2002 + 041
1455 | 2840 + 012
1500 | -2834 + 005
1455 | 2867 + 002
1455 | 2004 + 002

Ap dung quy trinh phan tich néu trén cho 29 mau hat ca phé xanh thu thép trong nudc
(19 mau & Pa Lat, 8 mau ¢ Pk Lik, 4 mau & Dién Bién). Cac mau ndy déu 1a mau hat ca phé
chin do, sau khi rira sach bang nudc cét, siy & 60°C-65°C trong 48-60 gid, dap vo ngoai, boc
v6 lua va nghién phan nhan. Mau sau khi nghién min dén kich thudc 0,4mm dugc say & 60°C-
65°C trong 24h, bao quan mau trong lo thuy tinh t5i mau cé nip kin dé vao trong binh hut am
cho phén tich EA-IRMS. Mbi miu do 13p lai 3 1an (Iip tir budc can mau). SO lidu bang 5 cho
théy dd 1éch chuén cua gia tri 6*C trong 3 lan do déu nho hon 0,3%. chung t6 su on dinh cua
hé phan tich ty s6 dong vi va phuong phép phan tich c6 do chinh xéc cao.

Két qua phan tich thanh phin ddng vi bén 8°C c6 sy phan biét kha ro vdi ca phé cac
nudc khac va ciing co sy khac biét ciia thanh phan dong vi bén & 3C cuia cac ving trong c6 do
cao khac nhau cung nhu c6 toa do dia 1y khac nhau. Tir hinh 3, bang 4 va bang 5 c6 thé thiy
gia tri thanh phin ddng vi bén 8"C cua hat ca phé xanh thu thap tir cac ving khac nhau trén
thé gidi tir -28,3%o dén -24,9%o voi sy thay doi do cao trong ving trong cac mau nay tir 400m-
4750m. Trong khi d6, thanh phan ddng vi bén 83C cua hat ca phé xanh thu thp tir cac ving
khéc nhau ¢ Viét Nam dao dong tir -30,27%o dén -27,84%o véi sy thay d6i d6 cao twong g
tir 445m-1528m. Piéu nay phu hop véi nghién ciru cta tic gia James F. Carter [12] khi
nghién ctru sy lién quan giita thanh phan ddng vi bén §°C vé6i do cao, vi do, khi hau va ngudn
nuée. Viée danh gia sy khac biét gia tri thanh phan dong vi bén 8"3C cua hat ca phé xanh ¢
cac vung trong ¢ Viét Nam tao co sé hudng dén xéac thuc ngudn gbc dia ly cua san pham hat
ca phé xanh, dong thoi gop phan phét trién mot cong cu khoa hoc co d6 tin cay trong viéc bao
vé quyén loi ciia ngudi tiéu dang.

1.  KET LUAN

Phuong phap phan tich thanh phan dong vi bén & c trong mau hat ca phé xanh trén hé
khoi pho ké ti s6 dong vi 1a phuong phap tin cdy, c6 do chinh xac cao. Su khac nhau cta
thanh phan dong vi & cac ving dia 1y 1a mot trong nhimng co s¢ khoa hoc gitp cho cac nha
nghién ctru, co quan chirc nang, nguoi tiéu dung xac thue ngudn gdc dia 1y cho cac san pham
nong san (hat ca ph¢). Tuy nhién, dé co thém cong cu xac thyc trong truy xudt ngudn gdc
nhim giam thiéu su canh tranh khong lanh manh va bao vé quyén loi nguoi tiéu dung, nhom
nghién ciru sé& tiép tuc phat trién cac phuong phap bd tro nhu phan tich thanh phan dong vi
bén ctia cac nguyén t Nito, Oxy, ... két hop phan tich da nguyén tb.

TAI LIEU THAM KHAO

1. Abera Gure et al., Metals in green coffee beans from major coffee-growing regions of
Ethiopia, Chemistry International 3(4) (2017) 359-369

2. Carla Isabel Rodrigues, et al., Stable isotope analysis for green coffee bean: A possible
method for geographic origin discrimination, Journal of Food Composition and Analysis 22

7



(2009) 463-471

3. International atomic energy agency,Sample preparation of soil and plant material for
isotope ratio mass spectrometry (IAEA-TECDOC-1870), Vienna, 2019

4. Catherine A. Sloan, “Quality Assurance Plan for Analyses of Environmental Samples for
Polycyclic Aromatic Hydrocarbons,Persistent Organic Pollutants, Dioctyl Sulfosuccinate,
Estrogenic Compounds, Steroids, Hydroxylated Polycyclic Aromatic Hydrocarbons, Stable
Isotope Ratios, and Lipid Classes”, (U.S. department of commerce, National Oceanic and
Atmospheric Administration, 2019

5. Donald L. Phillips, Julian W. Gregg, Uncertainty in source partitioning using stable
isotopes, U.S. Environmental Protection Agency, Oecologia (2001) 127:171-179

6. Hwang, J. , Kim, B. , Kim, M. , Choi, J. , Kim, T. and Lee, W. (2016) Evaluation of
Accuracy and Precision of IRMS by Using Standard Materials and Applications. Journal of
Agricultural Chemistry and Environment, 5, 211-222

7. 1SO 5725:1994 “Accuracy (trueness and precision) of measurement methods and results:
Basic method for the determination of repeatability and reproducibility of a standard
measurement method”.

8. Alessandro Santato et al., Using elemental profiles and stable isotopes to trace the origin of
green coffee beans on the global market, J. Mass Spectrom. 2012, 47, 1132-1140

9. M.H. O’Leary, Carbon isotope fractionation in plants, Phytochemistry 20 (1981) 553-567.
10.M.H. O’Leary, Carbon isotopes in photosynthesis, Bio. Science 38 (1998) 328-333.

11.Jean-Francgois Morin & Michele Lees, A guide to food authenticity issues and analytical
solutions, Eurofins Analytics France, 2018.

12.James F. Carter,* Hans S. A. Yates, and Ujang Tinggi, Isotopic and Elemental
Composition of Roasted Coffee as a Guide to Authenticity and Origin, J. Agric. Food Chem,
2015






