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L&i néi dau

TCVN 10694:2015 hoan toan twong dwong EN 1141:1994;

TCVN 10694:2015 do Ban k§ thuat tiéu chuan quéc gia TCVN/TC/F10
Rau qué va san phdm rau qua bién soan, Téng cuc Tiéu chuan Do lwong

Chét lwong tham dinh, Bd Khoa hoc va Coéng nghé céng bb.
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TIEU CHUAN QUOC GIA TCVN 10694:2015

Nwéc rau, qua —
Xac dinh ham lwong prolin — Phwong phap do phé

Fruit and vegetable juices — Spectrometric determination of proline content

1 Pham vi ap dung

Tiéu chuan nay qui dinh phwong phap do phd dé& xac dinh ham lwong prolin trong nwéc rau, qua va

cac san pham lién quan.
2 Tailiéu vién dén

Céc tai liéu vién dan sau rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan ghi
nam cdng bd thi ap dung phién ban dwoc néu. Di véi cac tai liéu vien dan khdng ghi nam céng bé thi

ap dung phién ban méi nhét, bao gém ca céac stra dbi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nuéc dung dé phén tich trong phong thi nghiém — Yéu céu ky thuét
va phwong phéap ther.

ISO 5725:1986", Precision of test methods — Determination of repeatability and reproducibility for a
standard test method by inter-laboratory tests (B¢ chum cua phwong phap thtr — Xac dinh do 1ap lai va

do tai lap déi véi phuwong phép thir chuén bang phép thir lién phong thir nghiém).
3 Ky hiéu

Trong tiéu chuan nay s dung céac ky hiéu sau:

¢ lanéng dd chat;

p landng do khéi lvong;

o la phan khéi luvong.

) 1SO 5725:1986 da hdy va dwoc thay bang bo tiéu chuan 1SO 5725 (gém 6 phan) va da dugc chap nhan thanh bd tiéu chuan
TCVN 6910 (ISO 5725).
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4 Nguyén tac

Prolin tao phirc chat mau véi ninhydrin. Phirc chat mau nay dwoc chiét bang n-butyl axetat va sau do

do dd hép thu & bwédc séng 509 nm bang may do phd.

5 Thudc the

5.1 Yéu cau chung

Chi str dung thudc thir loai tinh khiét phan tich va nwéc dat loai 3 trong TCVN 4851:1989 (ISO 3696:1987).
5.2 Dung dich ninhydrin trong ete etylenglycolmonmetyl, o(ninhydrin) = 30 g/I.

Chuén bi dung dich dé s dung trong mét tudn va bao quan trong vat chira téi mau, & 4 °C + 2 °C.

5.3 n-butyl axetat.

5.4 Axit formic, ®(CH.0;) = 98 % (khdi lwong) + 1 % (khdi lwong).

5.5 Natri sulfat, (dang khan).

5.6 L-prolin.

6 Thiét bi, dung cu

St dung céc thiét bi dung cu théng thwdng ctia phong thir nghiém va céc thiét bi, dung cu sau:

6.1 Cuvet thay tinh, chiéu dai dwdng quang 10 mm va hap thu khéng dang ké & buwédc séng 509 nm.
6.2 May do phé vach, c6 dén thily ngan va bd loc dé& do & bwdc séng 509 nm.

6.3 May do phd, (buwéc song thay ddi) d& do & budc séng 509 nm (c6 thé diing thay cho 6.2).

6.4 Ong nghiém, c6 nap day, dung tich khoang 25 ml. Cac 6ng nghiém dwoc sir dung phai cé do day

nhw nhau.

6.5 Phéu, dwong kinh khoang 65 mm.

6.6 Giay loc, dwoc pha silicon khéng thAm nwéc, dwong kinh 110 mm.
6.7 Dong ho bam gi® cta phong thir nghiém.

6.8 NOoi cach thay, co thé kiém soat nhiét do dén + 2 °C.
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7 Cach tién hanh
7.1 Chuéan bi mau thir

Thong thweng cac mau khdng can xi Iy trwde va phép phan tich theo phwong phap nay nén dwa vao
thé tich, cac két qua dwoc biéu thi trén 1 lit mau. Dbi véi cac mau co dac, cd thé ciing tién hanh phan
tich dwa vao thé tich, sau khi pha loang dén ty trong twong dbi da biét. Trong trwéng hop nay, ty trong
twong d6i phai dwoc néu rd. Dwa vao lwong mau da can va hé sb pha loang, cac két qua cé thé dwoc
biéu thi trén 1 kg mau. Déi v&i cac sadn phdm cé dd nhét cao va/hodc cé chira lwong thit qua rat cao thi
thwong tién hanh phép xac dinh theo khdi lwgng mau thir. Mau cé ham lwong prolin tr 50 mg/l tré 1én

thi phai dwoc pha loang bang nwéc nhu sau:
tir 50 mg/l dén 499 mg/I: thi pha lodng 1 phan méau + 9 phan nuérc;
tlr 500 mg/l @én 1000 mg/I: thi pha lodng 1 phan méau + 19 phan nuéc.

Céc san phdm c6 mau dam véi ham lvgng L-prolin nhd hon 50 mg thi phai pha loang 1 phan mau +

1 phan nwéc hodc 1 phdn méau + 4 phan nuéc theo cuwdng dd mau cla chung.
7.2 Do hé sb tat

Hoa tan L-prolin trong nwéc dé thu dwoc dung dich gbc, r(L-prolin) = 100 mg/l. Pha lodng dung dich
gbc nay dé co dwoc cac dung dich L-prolin ndng dé = 5 mg/l, 10 mg/l, 25 mg/l, 40 mg/l va 50 mg/l. X{

ly cac lwgng 1,0 ml clia cac dung dich nay nhw trong 7.3.

Dwng db thi cac gia tri dd hap thu thu dwoc dwa vao ham lwong L-prolin (mg/l). D6 thi nay sé cé dwéong
thang di qua gbc toa dd. Vi do tét thay déi do d6 can xac dinh véi tirng bd mau nhw sau: Tién hanh ba
phép do dé hép thu riéng ré & cac diém khac nhau trén dwéng chuan (vi du: 10 mg/l, 25 mg/l va 40 mgll).
Tinh hé s6 tat (¢) theo Cong thirc:

Trong doé:
ps 14 ndng dd prolin cta dung dich chuén, tinh bang miligam trén lit (mg/l);
A la d6 hap thu twong (rng & ndng do do.

Hé s6 tat trung binh tinh dwoc tir ba gia tri gan gibng nhau nhéat.
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7.3 Phan trng ninhydrin va hién mau

Dung pipet lay 1,0 ml m4u tht ete hodc dung dich chuan (xem 7.2) cho vao éng nghiém cé nép day,
sau dé thém 1 ml axit formic (5.4) va 2 ml dung dich ninhydrin (5.2). Tron déu sau méi lan thém thubc
thir. Sau d6, dat cac édng nghiém vao ndi cach thly dang séi cé mirc nwéc cao hon mirc dung dich
trong 6ng. Khdng nén thay ndi cach thily dang sdi bang thiét bi gia nhiét khac [vi du: hé théng lam néng
nhanh (thermoblock)]. Can ddm bao rang ndi cach thay luén duwoc sbéi. Dé cac éng nghiém trong néi
cach thiy dang sdi chinh xac 15 min. Sau do, lam ngudi éng tlr 5 min d&n 10 min trong nwéc khoang
20 °C. Thém 10 ml n-butyl axetat vao tirng 6ng nghiém, day ndp va l&c manh dé dich chiét hién mau

trong pha hiru co.

R6t toan bd dung dich vao gidy loc khéng thdm nwéc gap nép (6.6) chira 2 g dén 3 g natri sulfat khan
va thu 14y dich loc. Sau do, dé yén trong khoang 15 min réi do d6 hap thu cta pha hitu co (dich loc)
trong cuvet 10 mm & bwédc séng 509 nm so véi dung dich trdng dwoc chuan bi theo cling mét cach tiy
1 ml dung dich mau nhwng chi ding ete etylenglycol monometyl thay cho dung dich ninhydrin, tat ca

céac diéu kién khac duy tri nhw & trén.

8 Tinh két qua

Tinh ham lwong prolin p(prolin) st dung hé sb tat xac dinh dwoc trong 7.2 va biéu thi bang miligam trén

lit, 1am tron dén sb nguyén.
p(prolin) =g x A

Can tinh d&n moi hé sb pha lodng va méi lién hé v&i khdi lwong hodc thé tich. Néu mau cd dac da
duoc pha lodng dén néng dé don (néng dd ban dau) thi phai ghi lai ty trong twong déi cia mau cé
néng doé don do.

9 D6 chum

Chi tiét ctia phép thir lién phong thtr nghiém vé d6 chum clia phwong phap dwoc néu trong Phu luc A. Cac
gia tri thu dwoc tr cac phép thir lién phong thtr nghiém nay co thé khéng ap dung dwoc cho cac dai

néng dd va nén mau khac véi cac dai néng do va nén mau da néu trong Phu luc A.
9.1 D6 lap lai

Chénh léch tuyét dbi gitra hai két qua thtr nghiém don 1& thu dwoc khi tién hanh thir trén vat liéu thiy
giébng hét nhau, do cung mét nguwdi phan tich, st dung cung mét thiét bi, trong mét khoang thoi gian

ngén, khéng dwoc qua 5 % cac trudng hop I&n hon gidi han 13p lai r.
Cac gia tri do la:

p <50 mgl/l, thi r=2,0 mg/l;
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50 mg/l < p <500 mg/l, thi r=11 mgl/l;
500 mg/l < p <1000 mg/l, thi r =23 mg/I.
Trong doé:
p la ham lwgng do dwoc, la trung binh cla hai két qua thir don 18.
9.2 Do tai lap

Chénh léch tuyét dbi gitra hai két qua thtr nghiém don 1& thu dwoc khi tién hanh thir trén vat liéu thiy
giébng hét nhau, do hai phong thir nghiém phan tich, khéng dwoc qua 5 % cac trweng hop Ién hon gidi
han tai lap R.

Cac gia tri do la:
<50 mg/l, thi R =0,8 mg/l;
50 mg/l < p <500 mg/l, thi R = 5,5 mg/l;
500 mg/l < p <1000 mg/l, thi R = 3,5 mg/I.
Trong doé:

p la ham lwgng do dwoc, la trung binh cla hai két qua thir don 18.

10 Bao cao thir nghiém

Bé&o cao thir nghiém phai bao gom:

moi thdng tin can thiét d& nhan biét mau (loai mau, ngudn gbéc mau, ky hiéu);
— vién dan tiéu chuan nay;

— ngay va kiéu quy trinh 1ay mau (néu co thé);

— ngay nhan mau;

— ngay th&r nghiém;

— két qua thtr nghiém va cac don vi biéu thj;

— do lap lai cua phwong phap da dwoc danh gia;

— céc diém cu thé quan sat dwoc trong qua trinh thé nghiém;

moi thao tac khdong qui dinh trong tiéu chuan nay, hoac dwgc xem la tuy chon, cung v&i moi tinh

hudng bat thworng cé thé anh hudng dén két qua thir nghiém.
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Phu luc A

(Tham khao)
Cac két qua thong ké cua phép thir lién phong thir nghiém
Céc théng sb sau day thu dwoc trong phép thir lién phong thtr nghiém phu hop véi ISO 5725:1986 (D6i

véi tai liéu dé danh gia phwong phap, xem Thuw muc Tai liéu tham khao). Phép thtr do Vién Max von

Pettenkofer clia Td chirc Y té lién bang, Cuc héa thwc phdm, Berlin, Dirc t6 chire thue hién.

Nam tién hanh phép thi lién phong thir nghiém 1977
S6 lwong cac phong thir nghiém 23
S6 lwong mau 4
Loai mau:

A: nudc tao;

B: nectar anh dao;
C: nuwéc nho trang;
D: nwoc cam.

Bang A.1 — Két qua cta phép thir lién phong thir nghiém

Mau A B c D
sé lwong phong thlr nghiém dwoc gilr lai sau khi trir 20 21 19 17
ngoai 1é
S6 lwong phong thtr nghiém ngoai 1é 3 2 4 6
Sé lwgng cac két qua dwoc chdp nhan 103 108 98 88
Gia trj trung binh ()_() (mgfl) 6,8 66 559 nr
Do léch chuan I&p lai (s;) (mg/) 0,29 1,96 10,85 13,76
Do léch chuan twong déi Iap lai (RSD;), % 4,26 2,97 1,94 1,91
Gi&i han Iap lai (r) (mg/l) 0,8 55 30 38
Do léch chuan tai lap (sg) (mg/l) 0,69 3,97 23,96 28,18
D6 léch chuan twong dbi tai lap (RSDg), % 10,15 6,01 4,29 3,93
Gioi han tai lap (R) (mg/l) 1,9 11,2 67 79
CHU THICH: C6 méi lién hé gitra r, R va d6 pha loang.
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Thw muc tai liéu tham khao

Determination of proline: No 49, 1983. - In: Analyses[Collection]/International Federation of Fruit

Juice Producers. - Loose-leaf edition, as of 1989. - Zug: Swiss Fruit Union

S.Wallrauch, Flunssige Obst, 1976, vol. 43, p 430-437 Prolinbestimmung in Fruchtsaften,
Bedeutung fur die Beurteilung. (Determination of proline in fruit juices, importance in (authenticity)
judgements.).

Untersuchung von Lebensmitteln: Bestimmung des Prolingehaltes in Fruchtsaften: L31.00-7,
1980-05 [Food analysis: Determination of proline content in fruit juices: L31.00-7, 1980-05] In:
Amtliche Sammlung von Untersuchungsverfahren nach § 35 LMBG; Verfahren zur Probenahme und
Untersuchung von  Lebensmitteln, Tabakerzeugnissen, kosmetischen  Mitteln  und
Bedarfsgegenstanden/Bundesgesundheitsamt [In: Collection of official methods under article 35
of the German Federal Foods Act: Methods of sampling and analysis of foods, tobacco products
cosmetics and commodity goods/Federal Health Office]- Loseblattausgabe; Stand 31.12.1991,
Bd.l. [Loose-leaf edition, as of 1991-12-31, Vol.1.]- Berlin, Koln: Beuth Verlag GmbH.
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