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Nwéc qua — Xac dinh ty sé dong vi cacbon bén (13C/12C)
ctia dwong — Phwong phap do khéi phé ty sé dong vi

Fruit juices — Determination of stable carbon isotope ratio (*C/"2C) of sugars —
Isotope ratio mass spectrometric method

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwrong phap xac dinh ty s6 dong vi cacbon bén (*3C/'2C) clia dudng trong
nuéc qua bang may do khoi phé ty s6 dong vi (IRMS).

2 Tailiéu vién dan

Céc tai liéu vién dan sau la rat can thiét cho viéc ap dung tiéu chudn. D4i voi cac tai liéu vién dan ghi
nam cong bé thi ap dung phién ban dwoc néu. Déi véi cac tai liéu vién dan khdng ghi ndm cdng bé thi
ap dung phién ban méi nhat, bao gdm ca cac stra dbi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nudc ding dé phan tich trong phong thi nghiém — Yéu cdu ky thuat va
phuong phép thir.

3 Nguyén tic

Ty s6 dbng vi clia cacbon 13 véi cacbon 12 bén (13C/12C) trong cacbon dioxit thu dwoc tir dwéng tong
va dudng khir dwoc xac dinh bing may do khéi phd ty sé ddng vi.

4 Thubc thir

Chi str dung thudc thir dat chat Irong phan tich va nwdc téi thidu dat loai 3 clia TCVN 4851 (ISO 3696).
4.1 Canxi hydroxit [Ca(OH)2]

4.2 Axit sulfuric (H2S04), 95 % dén 97 % (khéi lrong)

4.3 Dung dich axit sulfuric, 0,1 mol/L.
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4.4 ChuanNBS 22",

5 Thiét bj, dung cu
St dung cac thiét bi, dung cu clia phong thr nghiém théng thung va cac thiét bi, dung cu cu thé sau:
5.1 May do khéi phd ty sé déng vi (IRMS)

Co kha nang xac dinh thanh phan déng vi 3C clia khi cacbon dioxit (CO;) phan bé trong tw nhién co do
chum noi b dat 0,05 %o hodc cao hon [biéu thi bang gia tri & twong déi (xem Diéu 7)]. Do chum noi bd
dwoc xac dinh la chénh léch gitra hai phép do clia cling mét mAu cacbon dioxit.

May do khéi phé ty sé déng vi dwoc gan ba bd thu nhan vai b ghi ddng thoi & cac sé khdi Ia 44, 45 va
46. May do khéi phd cing dwoc gan voi hé théng dan kép, d& do 1an Iwet mAu thir va mau chudn hoic
s dung hé thdng trirc tiép dé dét chay mau trong may phan tich nguyén té (EA) (5.2) hdn hop khi
duoc tach bang cot sac ky khi, truedc khi xac dinh bing may do khéi phd ty s6 déng vi. Phwong phap cho
dd chinh xac cao nhét, dbi véi phép xac dinh dd bién thién thanh phan ddng vi trong dai phan bé tw
nhién. Tuy nhién, cac két qua chinh xac cé thé dat dwoc khi st dung phurong phap truec tiép véi digu kién
ding mau chuan thir cap.

5.2 Thiét bj dét mau (may phan tich nguyén tb), co thé chuyén hoa tit ca cacbon clia méu thanh
cacbon dioxit va c6 thé loai bd tat ca cac san pham chay khac, chi yéu 1a hoi nuéc ra khdi cacbon dioxit.

5.3 May ly tam, c6 thé tao gia toc ly tam 1400 g & day éng ly tam (5.4).

CHU THICH: Téc a6 quay cén aé tao duorc gia téc ly tam chinh xac c6 thé dugc tinh theo Cong thire (1);

a=11,18 = o x (1 000) (1

Trong d&:
a lagiatbe ly tam;
fo 14 ban kinh clia may ly tam do dwoc tiv diém gilra (truc ly thm) dén day clia 6ng ly tam khi quay, tinh bang xentimet (cm);

n 14 tbe 66 vang quay, tinh bang vong trén phut (r/min).

5.4 Ong ly tam, dung tich 50 ml

6 Céach tién hanh

6.1 Chuan bi miu thir

' NBS 22: chét chuan NIST 8539 clia Vién Tiéu chuén va Céng nghé quéc gia Hoa Ky hoac chét chuln tvong dwong cla Co
quan Nang lugng Nguyén tir Quéc té (JAEA). Thong tin dura ra tao thuan tién cho ngudi st dung fiéu chudn va khéng n dinh
phai st dung ching. C6 thé st dung céc sén phdm khac néu cho cac két qua teong dwong.
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Loai bd cac thanh phan ran cé trong khoang 50 ml mau nudc qua ty nhién hodc nwéc qud hoan
nguyén bang may ly tam (5.3) & gia téc 1400 g trong 10 min.

6.2 Tinh sach va tich dwéng

Tinh sach cac chat hoa tan con lai trong phan chét 16ng thu dwoc sau khi ly tam béng cach thém 2 g
canxi hydroxit (4.1) dang bdt vao dung dich trong khi khuay déu (vi du: ding mdy khudy tir) va gia nhiét
trén ndi cach thiy & 90 °C trong 3 min.

O giai doan nay cia quy trinh, axit hitu co, axit amin va cac hop chat khac dwoc két tla. Tach phan
két tlia cla dung dich néng bang may ly tam (5.3) (trong 3 min & gia téc 1400 g). Gan phan dich Idng
trong phia trén va axit hoa dung dich bang dung dich axit sulfuric 0,1 mol/L (4.3) dé thu dwoc pH xap xi 5
khi mau clia dung dich thay ddi. Dung dich nay chi yéu chtra dwdng, canxi sulfat va cac thanh phan
khong quan trong nhw chét tac mau. Loai bé phan canxi sulfat con lai bang cach bdo quén dung dich
trong tli lanh & nhiét d6 khoang 4 °C qua dém (khoang 15 h) sau d6 gan. Bong kho dich 16ng phia trén
va nghién lanh thanh dang bét min trwéc khi bao quan trong chai thiy tinh nhé ¢é ndp day bang chat
déo kin khi.

6.3 Dot chay dwing

D6t mau thu duoc trong 6.2 bing ludng khi éxy déi luu hodc trong méy phan tich nguyén té (5.2). Can
phai thuc hién viéc chuyén héa hoan toan cacbon hitu co thanh cacbon dioxit bing phuong phap sao
cho tranh béat ky s phan tach ddng vi nao va cho phép thu dwgc toan bd khi. Théng thuéng, str dung
bay nito 1dng dé thu lai cacbon dioxit trdc khi phan tich bang may do khoi phd ty s6 ddng vi.

CHU THICH: Cé thé sir dung hé thong chwng cét vi phan ¢d ban san.

6.4 Xac dinh

Xac dinh ty s6 ddng vi 1*C/12C trong cacbon dioxit thu dwoc tir qua trinh dét chdy dwdng, néu trong 6.3
bing may do khdi phd ty sé ddng vi (5.1). Xac dinh ty s6 cac loai ddng vi 1*CO2/2CO; cu thé tr cac
cwong do twong tng.

7 Tinh két qua

Ngoai viéc st dung phan bé khdi lugng ddng vi (tinh bang phin nghin clia cac nguyén ti¥), ¢6 thé biéu
thi thanh phan ddng vi theo db léch twong déi §'3C (tinh bang phan nghin) gitra ty s6 ddng vi 1*C/12C
ctia mau thlr so véi chudn (chuan PDB). Gia tri 8*C chi duoc str dung @& nhan biét sy thay ddi (clia
chir s6 thap phan thir ba) trong phan bé ddng vi tw nhién.

Chuan PDB la canxi cacbonat héa thach ¢o ty s6 ddng vi (*C/'2C)pps = 0,011 237 2 @bi véi cacbon
dioxit thu dwoc. Gia tri nay 13 diém chudn cla thang do PDB chuan quéc té théng dung, dbi véi gia tri
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813C, biéu thj theo phan nghin (%o), dwec tinh theo Céng thire (2):

§%Cppg = %ﬁmx 1000 @

PDB
Trong do:
Rs  laty sé ddng vi 3C/'?C clia mau thir (xem 6.4);
Reps la ty s6 dong vj 13C/'2C clia chuan PDB.
Chuén thi cap phil hop thudng st dung trong phurong phap nay a NBS 22 (4.4), co gia ti —29,80 %o

s0 v&i chuan PDB.

8 Db chum

Chi tiét clia phép thir lién phong thir nghiém vé dé chum clia phwong phap dwoc néu trong Phu luc A.
Gia trj @& chym thu dwoc tir phép thir lién phong thir nghiém co thé khong ap dung cho dai ndng d6 va
chat nén khac véi dai ndng d6 va chét nén da néu trong Phy luc A.

8.1 Do l3p lai

Chénh léch tuyét adi gitra hai két qua thr nghiém doc Iap, don 18, thu dugc khi st dung cling mdt
phwong phap, trén vat liéu thr gidng hét nhau, trong cling mot phong thir nghiém, do cling mét ngudi
thic hién, str dung cung thiét bi, trong cling mét khoang thoi gian ngén, khong qua 5 % cac truwong
hep 1&n hon gidi han lap lai r.

Céc gia trj la:
Nwéc cam r=0,26 %o;
Nwéc dira r=0,42 %o;
Puwéng tir ci cai dwong r=0,17 %,
buwédng mia r=0,29 %eo.
8.2 Do tailap

Chénh Iéch tuyét ddi gira hai két qua thir nghiém don I8, thu dwoc khi st dung cling mot phwong
phap, trén vét ligu thir gidng hét nhau, trong cac phong thir nghiém khac nhau, do nhirng nguwdi khac
nhau thirc hién, st dung thiét bj khac nhau, khéng qua 5 % cac trwong hop Ién hon gid tri gioi han tai
lap R.

Cac gia trj la:
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Nwéc cam R = 0,66 %o,
Nuwéc dira R=0,72 %o,
Duwidng tlr ci cai duong R = 0,87 %c;
Puwdng mia R = 0,60 %o.

9 Bao cao thir nghiém
Bao cao thir nghiém phai gdm cac thong tin sau:

~ moi thong tin can thiét dé nhan biét mAu thr (loai mau, ngudn gbc, ky hiéu):

vién dan tiéu chuan nay;

- ngay va loai quy trinh ldy mau (néu co);

— ngay nhan méuy;

— ngay thir nghiém;

— céc két qua thi va don vi biéu th;

~ 46 13p lai clia phwong phap dwoc danh gia;

— moi diém d&c biét quan sat dwoc trong quy trinh thir nghiém.

— moi thao tac khdng quy dinh trong tiéu chuan nay hodc tlly chon c6 thé dnh hudng dén két qua.
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Phu luc A
(Tham khao)

Két qua théng ké ctia phép thir lién phong thir nghiém

Céc thong s6 sau da duoc xac dinh trong phép thi lién phong thir nghiém phl hop véi ISO 5725:1986 7.
Phép thir da duoc xay dung bdi nhom cong tac 1 (ddng vi) thudc Ban ki thuat tiéu chudn CEN/TC 17.

N&m tién hanh thtr nghiém lién phong

1992

S6 lwong phong thir nghiém tham gia 15

S6 lwong mau thir 4

Bang A.1 - Két qua ctia phép thir lién phong thir nghiém

Mau thir A B c D

S6 phong thir nghiém con lai sau khi trir ngoai 1é 15 15 14 15
S6 phong ngoai 1& 0 0 1 0
S két qua chap nhan duoc 108 103 54 56
Gia trj trung binh (X) (%o) - 24,60 -12,10 -25860 | —-11,20
D6 léch chuan Iap lai (s7) (%) 0,09 0,15 0,06 0,10
D6 léch chuén twong doi lap lai (RSDy) (%) 0,37 1,24 0,23 0,89
Giéi han 13p lai (1) (%) 0,26 0,42 0,17 0,29
Do léch chuén tai 1ap (sg) (%) 0,21 0,21 0,30 0,18
D4 léch chuén twong ddi tai lap (RSDr) (%) 0,85 1,74 1,17 1,61
Gidi han tai 1ap (R) (%) 0,66 0,72 0,87 0,60
CHU THICH: Khéng co sy khac biét phat hién dwoc gitrar, Rva X .
Loai mau:

A nwoccam;

B nwocdia;

C  dwong tir cli cai dwdng;

D dwong mia.

) ISO 5725:1986 hign nay da hiy va thay béng b tiéu chuén ISO 5725, dwgc chéap nhan thanh bd TCVN 6910 (ISO 5725)
(gdm 8 phén) D¢ chinh xéc (d6 ding va do chum) cta phuong phép do va két qué do.
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Thw muc tai liéu tham khao

ENV 12140:1996 Fruit and vegetable juices ~ Dertermination of the stable carbon isotope ratio
(13C/'2C) of sugars from fruits juices — Method using isotope ratio mass spectrometry

ISO 5725:1986 Precision of the test methods ~ Determination of repeatability and reproducibility for
a standard test method by inter-laboratory tests.

H.Craig, Geochim. Cosmochim. Acta, (1957) 133

G. Hut, Consultants’ Group Meeting on Stable Isotope Reference Samples for Geochimical and
Hydrological Investigation, IAEA, Vienna,16-18 September 1985, IAEA Report, April 1987

Determination of carbon-13 content.of sugar of fruit and vegetable juices — A European
interlaboratory comparison, Analytica Chimica Acta. 271 (1993) 31-38

Documents CEN/TC 174/WG1 N 4 and N5, Association Francaise de Normalisation Paris-la
Défence, 1989
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