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L&i néi dau
TCVN 14432:2025 hoan toan twong duong véi 1SO 21422:2018 7;

TCVN 14432:2025 do Ban k§ thuét tiéu chuén quéc gia TCVN/TC/F6
Dinh duting va thirc dn kiéng bién soan, Vién Tiéu chuan Chét
Iwgng Viét Nam @& nghj, Uy ban Tiéu chudn Do lweng Chét lvgng
quéc gia thdm dinh, Bd Khoa hoc va Cdng nghé cdng bé.

) Phuwong phép néu trong 1SO 21422:2018 twong dwong vai AOAC 2016.03 Chioride in milk, milk product, whey powder, infant
formula and aduit nutritionals potentiometric titration.
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Sira, san pham sira, thirc dn cdng thirc danh cho tré so sinh va
san pham dinh duwéng danh cho ngwdi Ién — Xac dinh chloride —
Phwong phap chuan dé dién thé

Milk, milk products, i;ifant formula and adult nutritionals — Detarmination of chloride —
Potentiometric titration method

1 Pham vi ap dung

Tiéu chudn ndy quy dinh phurong phép xac dinh chloride trong stra, san pham sira, thirc &n cong thirc
danh cho tré so sinh va san phdm dinh dwdng danh cho nguoi Ién bang chuln do dién thé (M2l co dai
phan tich tir 0,35 mg chloride/100 g dén 711,6 mg chloride/100 g san pham hodc cac san pham udng lién.

2 Tailigu vién dén

Trong tiéu chuan nay khéng ¢ tai liéu ndo dwoc vién dan.

3 Thuat ngiv va dinh nghia

Trong tiéu chudn nay khéng cé thuat ngir nao duoc dinh nghia.
4 Nguyén tac

Chloride dugc chiét tlr mau bing cach tron trong nuéc 4m hodc dwoc phan tich trye tiép tir cac san
pham uéng lién (RTF). Sau khi két tGa protein (tlly chon), cac ion chloride dwgc chun d6 véi dung dich
AgNOs @ chudn hoa bang phép do dién thé, sir dung dién circ bac d& phét hién diém két thic chudn db.

5 Thubc thir

5.1 Nwéec, da tinh sach, nhd hon 0,056 mSfcm (I&n hon 18 MQ) (EMD Millipore® Corp., Billerica, MA,
USA, hodc twong duong).

1 Vi dy v& san phdm thich hep c6 ban s3n, Théng tin dwa ra tao thuan tién cho ngudi st dyng tiéu chuén va khéng 4n dinh
phai st dyng ching. Cé thé sir dung céc sén pham trrong tw néu cho céc két qua twong duong.
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5.2 Natri chloride (NaCl), dd tinh khiét > 99,5 %, chat chudn @ dwoc chi’ng nhan dé chuan dg, Sigma
Aldrich #71387 " hoac twong duwong.

5.3 Bac nitrat (AgNOs), dap (rng quy dinh phén tich clia Dwoc dién chau Au (Ph. Eur), Dwoc dién Anh
(BP), Duoc dién My (USP), d6 tinh khiét phan tich dat 99,8 % dén 100,5 %, Sigma-Aldrich 10220 " hoéc
twong duong.

5.4 Kaliferrocyanide trihydrat (KsFe(CN)s-3H;0), tinh khiét phan tich, thudc thir ctia Vién héa hoc My (ACS),
thubc thir theo ISO, thudc thir theo duroc dién chau Au, d6 tinh khiét > 99 %, Sigma-Aldrich # 31524 " hoic

twong duong.

5.5 Kém acetat dihydrat (Zn(CHsCOOH)2e2H;0), thudc thi tinh khiét phan tich, a6 tinh khiét > 99,0 %,
Sigma Aldrich # 96459" hodc twong dwong.

5.6 Acid nitric (HNOj), do tinh khiét tdi thiéu 65 %, Merck # 100452" hodc twong dwong.

5.7 Dung dich AgNO; di chudn héa, ndng d ¢ = 0,1 mol/L, Titripur® Reag. Ph. Eur. Raeg. USP. #
1,09081,1000 hodic EM3214-1 hodc chat chudn @3 da chuén hoa cé sin dé st dung phis hop véi GB/T
601 51" hodc twong dwong.

5.8 Dung dich chuin NaCl, ¢ = 0,1000 0 mollL, Alfa Aesar", # 35616, (Ward Hil, MA, M§) hosic twong duong.
5.9 Acid axetic bang 100 %, tinh khiét phan tich, MERCK, # 100063" hodc twong duwong.

5.10 Kali nitrat, (KNOy), tinh khiét phan tich, MERCK, # 105063" hodc twong dwong.

511 Aceton.

5.12 Dimethylpolysiloxan, chat chong tao bot, Sigma-Aldrich, #DMPS2C" hoéc twong dwong.

6 Chuén bi dung dich
6.1 Dung dich AgNO; da chuén héa, ¢ = 0,1 mol/L.

Néu khong c6 s&n dung dich chuin AgNO; (5.7) dé s dung, can 16,989 0 g + 0,000 5 g AgNO; (5.3)
sdy trudc trong 2 h & nhiét d§ 120 °C + 2 °C. Hoa tan trong nwdc (5.1) va thém nwoc dén vach trong.
binh dinh mikc 1 000 ml. Bdo quan trong chai thuéc thlr mau nau.

Sau khi chuan bi, kiém tra d6 chudn bing cach chuén d6 5,0 ml v&i dung dich NaCl chinh xac 0,1 mol/L.
Péi voi dung dich c6 ban san hodc dung dich tw chuan bj bdi phong thir nghiém, kiém tra do chudn theo
céch théng thwdng. Bao quan dung dich AgNOs da chudn héa sao cho tranh anh sang, trong thdi gian
hai thang.
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6.2 Dung dich NaCl, ¢ = 0,1 mol/L.

Néu khéng c6 sin dung dich chuin NaCl (5.8) d& st dung, can 5,844 0 g + 0,000 5 g NaCl (5.2) d4 séy
trwére trong 2 h & nhiét @6 110 °C + 2 °C. Hoa tan trong nwdc (5.1) va thém nwée dén vach trong binh
dinh mtrc 1 000 mi. Dung dich nay bén trong thdi gian mét thang.

6.3 Dung djch két tiia (Carrez) I.

Can 106 g kali ferrocyanid trihydrat (5.4) va chuyén vao binh dinh mc 1 000 ml. Hoa tan bing mét Ieong
nwéc (5.1) thich hop. Thém nwéc (5.1) dén vach. Tron déu.

6.4 Dung dich két tia (Carrez) Il

Cén 220 g kém acetat dihydrat (5.5) va chuyén vao binh dinh mirc 1 000 ml. Hoa tan bang mét legng
nuwéc (5.1) thich hop va thém 30 ml acid axetic bang (5.9). Thém nwéc (5.1) dén vach. Trén déu.

6.5 Dung djch HNO3, ¢ =4 moliL.
Thém cin than 100 ml HNO; dam dic (5.6) vao 300 mi nwéc (5.1). Tron déu.

Tuy theo hwéng dén cla nha san xuét bd 1ay mau ty dong/dung cy chuén dé, cé thé str dung dung dich
rira (vi du: aceton, dung dich acid nitric ho3c chat khac).

6.6 Dung dich AgNO,, ¢ = 0,025 mol/L (tiy cheon).

Ding pipet 14y 25 ml dung dich AgNOs, 0,1 mol/L (5.7 hoc 6.1) cho vao binh dinh mirc 100 ml. Thém
nwée (5.1) dén vach. Chuln bi dung dich méi trwrdre khi st dung. Sau @6 kiém tra d6 chuan d6 bang cach
chudn dd 25 ml bing dung dich NaCl 0,025 mol/L.

6.7 Dung dich NaCl, ¢ = 0,025 mol/L (tiy chon).

Dung pipet 14y 25 ml dung dich NaCl, 0,1 mol/L (5.8 ho&c 6.2) cho vao binh dinh mirc 100 ml. Thém
nwéc (5.1) dén vach. Chuan bj dung dich mai trwdre khi st dung.

6.8 Dung dich KNOs, ¢ =1 mol/L.

Cén 10,11 g KNO3 (5.10) cho vao binh dinh mirc 100 ml. Thém khoang 80 ml nuéc (5.1) va dat vao bd
lam sach béng siéu 4m (7.13) cho dén khi hoa tan hoan toan. Lam ngudi dén nhiét d phong va thém
nuéc (5.1) dén vach. Trwde khi stk dung, loc béing xyranh diing mét 1an c6 mang loc 0,45 um (7.14).

7 Thiét bj, dung cu

St dung cac thiét bi, dung cu phang thlr nghiém théng thudng va cu thé nhu sau:



TCVN 14432:2025

7.1 Can phan tich, cé dd chinh xac 0,01 mg va 0,1 mg.
7.2 May ly tim, loai @& ban c6 rétd dung cho éng dong dung tich 50 ml, ¢6 thé van hanh & 4°C va > 12 000g.
7.3 Ong ly tam, dung tich 50 ml, hinh nén, bang polypropylen.

7.4 Pipet, dung tich 1 ml, 10 ml, 20 mi, 50 ml va 100 ml, dinh mtc hodc tw dong, loai A phit hop
TCVN 7153 (ISO 1042) 181,

7.5 Binh dinh mirc mét vach, dung tich 50 ml, 100 ml, 500 ml va 1 000 ml, loai A phi hop TCVN 7153
(IS0 1042) &,

7.6 Ong dong chia d9, dung tich 25 ml, 100 ml va 500 ml, béng thdy tinh.
7.7 Cbc lay méu tw dong, vi du: 120 ml, tity thudc vao bd chuin do dwoc st dung.
7.8 May do pH hodc may do microvolt (mV), v&i thang do + 700 mV.

7.9 May chuén dd tw ddng, bd lay mau ty dong, buret c6 pittdng tw dong, véi bd phan phéi va b bom
diéu khién tlr xa hodc buret thly tinh dung tich tir 20 ml hoéc 25 ml.

B6 lay mau ty dong Roundo Tower Mettler T50, phan mém MettlerLabX 3.1 hodc bd Iy miu Metrohm
862, Dosino 800, bd chuyén ddi 10 ml hodic twong duwong. Ciing cé thé st dung, by chudn dd ban tw
ddng (vi dy: MetrohmTitrando 905/907), c6 phan mém MetrohmTiamo™2 hoéc twong dwong hodc ¢6
thé s dung bo chudn d6 thii céng (st dung burret c6 thé doc dwoc 0,01 mi).

7.10 Pién cwc vong bac két hop, vi dy: Mettler DM 141 hodic DMi145-SC, Metrohm Ag Titrode
6.0430.100 hoic twong dwong, Cling c6 thé stk dung dién cyc bac c6 dién cuc so sanh.

7.11 May khudy tu.

7.12 Ndi cach thiy.

7.13 May lam sach bing siéu am.

7.14 Xyranh dung mét lan, dung tich 3 ml, c6 que khudy va mang loc xyranh diing mét I4n 0,45 um.

7.15 BJ tron, co thé gitr va tron mét lwong 100 ml.

2 Vi dy vé sén phdm thich hgp c6 ban s&n. Théng tin dwa ra tao thuan tién cho ngudi sir dyng tiéu chudn va khang 4n dinh
phai st dyng chiing. C6 thé sl dung cac san pham twong tw néu cho cac két qua twong drong.

8
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8 Chuan bj mau
8.1 BGot, sira, san pham tir sira va thirc dn cong thirc danh cho tré so sinh

Tron ki dé dam bdo mau dugc ddng nhat. Béi véi mau dang bot, hoa tan 25 g mau trong 200 ml nwéc
4m 40°C.

8.2 Phomat, phomat citng hodc phomat cé cui

Trwdc khi phan tich, loai bd Iép cli hodc I&p ria hodc bé mat bj dém clia phomat dé thu dwoc mau
phomat dai dién cho phan &n dwoc. Nghién hodc xay mau bang cach sl dung dung cy thich hep. Tron
nhanh phin miu da nghién hodc xay, néu cé thé nghién hodc xay lai 14n hai va trdn k¥ lai. Néu mu
khong thé nghién hodc xay thi tron ky bang cach khuay va nhao trdn manh.

Chuyé&n mau vao vat chira kin khi ch’ phan tich, cin tién hanh phan tich cang sém cang tét sau khi
nghién. Néu khdng phan tich ngay, thi cin tién hanh moi bién phap phong ngira dé dam bao miu duwoc
bdo quan ding cach va tranh nguwng tu hoi 4m trén b& mat bén trong clia vat chira. Nhiét do bdo quan
phai tr 10 °C dén 12 °C.

8.3 Bo

Néu mau khong ddng nhét dworc, khi quan sat bing mét thudng hodc néu lich st clia mau (han st dung,
diéu kién bao quan) 1dm mau khdng ddng nhét nhu di kién thi cn ddng nhat mau nhu sau.

Lam 4m miu trong vét chira ban d4u, chwa m& ndp, dén nhiét 9 sao cho mau di mém, lwong chira
bén trong phai chiém mdt phan ba dén hai phin ba vat chira, dé dé dang tron ki miu dén trang thai
@dng nhat (bang may lac hoac béing tay). Chi ¥ nhiét @9 trdn khong vuret qua 30 °C.

Lam ngudi mAu dén nhiét 4o moi trwdng béing cach khudy tron lién tuc cho dén khi ngudi hoan toan. Sau
d6, m& ngay hdp dyng mau va khudy nhanh (khéng qua 10 s) bang dung cu thich hop, vi dy: thia hoc
dao trdn, trwde khi can.

9 Chiét mau
9.1 Phomat

Can 2 g @&n 5 g mAu d4 chudn bj (8.2) cho vao binh chun d3. D6i véi phomat ché bién, can 2,5 g. Thém
30 ml nwée (5.1) & nhiét d6 khodng 55 °C. Tao huyén phit mau, st dung b tron (7.15). Trang b tron
bng khoang 10 ml nwéc, thu lAy nwéc trang cho vao binh chuin do. Thém 2 mi dén 3 ml dung dich
HNOs ¢ = 4 moliL (6.5). Tién hanh theo 9.4.4.
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9.2 Be

Can 2 g dén 4 g mAu d4 chuln b (8.3) cho vao binh chun dg. D6i véi bo man, can 2,5 g. Thém cén
than 100 ml nuéc séi va gia nhiét dén soi dé tao huyén phit mau thir. Lam ngudi huyén phis thu dwoc
dén du6i 55 °C. Tién hanh theo 9.4.4.

9.3 Sira, san phim sira, san phim thirc dn céng thirc danh cho tré so sinh va san phim dinh
dwong danh cho ngweoi lén

Tién hanh theo 9.4.3 trir khi cin xac dinh do két tha protein bd sung dé dat dwoc hiéu suat chap nhan
dugc. Két tia protein dugc thye hién theo 9.4.1 dén 9.4.2.

CHU THICH: D@ ligu xac nhan gia trj str dung clia tirng thir nghiém cjing tac déi vai cic san phim thirc 3n cong thirc danh cho
1ré so sinh va san pham dinh dwéng danh cho ngudi Ién (Phy lye B) cho thiy khdng cb st chénh l&ch giva cac két qua déi véi
méu dwgc xi¥ ly cb va khang cé két tia protein bd sung, Xem Phy lyc C.

9.4 Cach tién hanh

9.4.1 Can métlwgng san pham ubng lién hodc bt d pha (8.1) da dugre trdn ky, thich hop (vi du: 25 g,
chinh xac d@én 1 mg) cho vao éng ly tam 50 ml. Déi véi mau cé ham lwgng chloride cao, can phan méu
thlr nhd hon (vi dy: 5 g san phdm ubng lién hodc bot da pha).

Chuyén 2,5 ml dung dich két tlia | (6.3) va 2,5 ml dung dich két tia Il (6.4) vao éng. Pha lodng dén 50 ml
bang nwéc. Tron déu. Néu cé bot anh hwdng dén thé tich cb dinh, thém mét hodc hai giot chét chéng
tao bot (5.12).

9.4.2 Lytam & 12 000g trong 5 min & 4 °C. Sau d6 dé can bang dén nhiét 46 phong.

9.4.3 Chuyén chinh xac 10 ml huyén phu tir bwéc 9.4.1 d@én 9.4.2 hodc can mét lwgng thich hep san
ph&m uéng lién hodc bot da pha (8.1) (vi du: 25 g + 1 g, can chinh xac @é&n 1 mg). Déi véi mau cé ham
lwgng chloride cao, can phan mau thlr nhé hon (vi dy: 5 g + 1 g san phdm udng lién hodc bét da pha)
cho vao céc miu 120 ml hodc cée ldy mau ty dong.

Thém 5 ml dung dich HNO3 (6.5) va 50 mi nudrc treére khi chudn dd. Cho thanh khuay tir vao (néu thiét
bi chuén d6 khéng cé thanh khudy tich hop). Dat cée hodic cée 1Ay mau tw dong Ién bd khudy tir va khudy
cho dén khi hoa tan hodc tao huy&n phit hoan toan.

9.4.4 pH cla dung dich th(r phai nhé hon 1,5. Trong trudng hep cé nghi ng®, kiém tra bang cach ding
may do pH, thém mét chut dung dich HNO; (6.5), néu can.

10 Diéu kién van hanh thiét bi
10.1 Kiém tra va bao dwéng dién cwe bac két hop

Trang dién cye bing nuwéc khir ion va lau sach trwéc khi s dung. Binh ky thay méi chét dién phan KNO;
10
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¢ = 1 mol/L (6.8) theo khuyén céo clia nha san xuét. Néu chét béo dinh vao dién cyc trong day phép
phan tich thi loai bd chat béo d6 bang cach nhiing nhanh dién cuc trong aceton (5.11). Bao quan dién
cwe bac trong dung dich KNOs (6.8) sau khi lam sach thich hgp.

CHU THICH: C6 thé sl dung riéng dién cyc bac va dién circ so sanh thay cho dién cyre bac két hep,

10.2 Chuén dd

N&i dién cwe bac két hop vai thiét bi chuin dg theo hwéng din clia nha san xuét. Dam bdo ring cic
binh chuan @ duoc dat ding trén bd lay mau tw déng va cé di thude thir, ¢ dung dich HNO; (6.5), néu
duoc thém ty dong va dung dich AgNO3 (6.1) da chuan héa. Néu khang ¢6 sén bd lay mau tw dong,
diing tay dat cac dung dich mau dudi thiét bj chun do.

Bra dung dich riva (6.5) vao vj tri ira néu st dung bd 14y mAu ty dong. Dam bao o6 dl thé tich dung dich rira.

Khudy lién tuc ma khong cham vao dién cyc, chuan dé dung dich mAu tw déng bang dung dich AgNO,
@3 chun hoa (6.1) cho dén khi két thic chudn do. Xem vi du & Phy luc A. Thé tich dung dich AgNQs da
chudn héa (6.1) da sir dung phai dwoc ghi lai ty dong va co thé doc tir phan mém clia may chuén do
hoac tai liéu trong bao cao van hanh clia may chuan da.

Chuén d¢ tha cong st dung buret (7.9), bd sung dung dich AgNO; da chuén hda (6.1) cho dén khi gan
dén diém két thic chudn do. Tiép tuc chudn do cham lai cho dén khi dat dwoc diém két thic quan sat
dwoc trén may do, v&i hai lan bd sung lwgng nhd dung dich AQNO; da chuan héa (6.1) (khodng 0,05 ml).

10.3 Xac djnh miu chira lwgng chloride rit thdp

Khi xac dinh ndng @ clurua thap (vi du: < (10 @n 20) mg/100 g), nhw trong whey bét d4 khir muéi, thi
st dung dung dich AgNO; da chudn héa 0,025 moliL (6.6) d& chudn dd sé& cho d6 chum I6n hon.

10.4 Phép thir tring

Dé xac dinh ham lwgng chloride clia thuéc thlr, tién hanh phép thir tréng st dung thudc thir va nwéc
(5.1) thay thé cho phin mau thir. Thé tich dung dich chuln dd st dung trong phép thir tring & diém két
thiic chu&n d phai nhd hon 0,05 mi khi st dung dung dich chudn AgNO; da chuén héa (5.7 hodc 6.1)
va nhé hon 0,2 mi khi st dyung dung dich chuin AgNO; da chuan héa 0,025 mol/L (6.6). Ngodi ra, kiém tra
cac thuéc thir va nwdc trong quy trinh va tién hanh phép thir trdng so sénh cho dén khi dat duoc tiéu chi.

11 Phép thir sw phi hop ctia hé théng

Trwdc khi st dung, chuy&n 5 ml dung dich NaCl (5.8 hodc 6.2) vao cc dyng mau 120 ml. Néu chuin
dd bang AgNO; 0,025 mol/L, st dung 1 ml dung dich NaCl. Thém 5 ml dung dich HNOs (6.5) va 50 ml
nwéc. Dua dung dich rira (6.5) vao vi tri rira clia bd 14y mAu ty ddng. Chudn d, s dung may chuln do
tw dong, ban tw ddng hodc thl cong. Thuc hién ba 14n 13p lai.

11
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Tinh néng @b dung dich AgNQs theo Diéu 12. Chénh Iéch gitra ndng dd tinh dwoc va gia tri da chirng
nhén phai ndm trong khodng 0,5 %. Néu nim ngoai gia tri chAp nhan thi kiém tra qua trinh thyc nghiém
va hé théng chuén d6. Néu khong dat dwoc thi st dung AgNO; d4 chuan hoa méi. Néu AgNOs da chudn
héa méi khéng cho két qua co thé chap nhan dwgc thi thay thé chét dién phan clia dién cwe va kiém tra
céc didu kién van hanh ctia bo phan dinh liong.

12 Tinh két qua

Tinh ndng d6 AgNOs, Csne, biéu thi bang mol/L, khi kiém tra si phi hop clia hé théng va bao céo két qua
dén bén chi s thap phan.

Néu diing dung dich NaCl da chuan bj (6.2), st dung Céng thtrc (1):

m,
= 0 1
G B 844 xVx10 ()
Trong d6:
m 14 khéi Iwong NaCl ¢6 trong 5 ml hodc 1 ml dung dich NaCl (6.2), tinh bang miligam (mg);

Vi la thé tich clia dung dich AgNOs 0,1 mol/L ho3c 0,025 mol/L da st dung, & diém két thuc
chuan dd, tinh bang mililit (ml);

5,844 |a khdi lwong NaCl twong ¢ng véi 1 ml AGNO; 0,1 moliL, tinh bang miligam (mg);
10 14 hé s6 khéi lwgng chuyén @i tir d6 chudn thanh ndng d¢ clia chat chudn.

HoZc néu diing dung dich NaCl 0,10 mol/L (5.8) loai chét chudn c6 ban sn, st dung Cong thirc (2):

0,1xV;
Cop= ———— 2
snc v, (2)
Trong do:

Vs lathé tich clia dung dich NaCl 0,10 mol/L (5.8) duoc thém vao loai chudn cé ban sin, tinh

béang mililit (ml);

Vi la thé tich clia dung dich AgNO; 0,1 mol/L hodc 0,025 mol/L da s dung & diém két thic
chuan d9, tinh bang mililit (ml).

Tinh phén khéi lugng chioride trong mau, wa, biéu thi bing mg/100 g, va bao céo két qua dén ba
chi¥ s6 cé nghia, st dung Cong thirc (3):

12
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_ 35,45 xc x(V, -V,)xfx100

Wy s ()

Trong d6:
m  lakhéi lwgng mau thir, tinh bang gam (g);

c la ndng d6 chét chudn dd AgNO; da dwgc ching nhan [0,100 0 mol/L hodc néng dd da chuln
héa theo Cong thire (1)];

V2 lathé tich cla dung dirh AgNO; da st dung & diém két thlic chuér.dg, tinh bang mililit (ml);

Vo  lathétich clia dung dich AQNO; da st dung & diém két thiic chuan do diing cho phép thi? tring
(10.4), tinh bang mililit (ml);

f Ia hé s6 pha loang cho viéc chudn bj bét @a pha, san phdm uéng lién hoc san phim co dic; dbi
v6i mAu yéu cAu budc két tia protein (9.4.1 dén 9.4.2), hé s bd sung (vi dy: f=5déivoi 25 g
mau) la can thiét;

35,45 1a khdi long chioride, twong tg véi 1 ml AQNOs 1 mol/L, tinh bang miligam (mg);

100 13 hé sb chuyén ddi khéi lwong thanh mg/100 g.

13 Do chum
13.1 Yéu céu chung

Chi tiét clia phép thir lién phong thtr nghiém vé dé chum clia phuong phap dwgc néu trong Phy luc B.
Céc gia trj thu duoc tlr phép thir lién phong thir nghiém cé thé khéng 4p dung cho cac dai ndng do phan
tich va/hodic nén mau khac véi di ndng d6 va nén mau néu trong Phu luc B.

13.2 D5 i3p lai

Chénh l&ch tuyét déi gitra hai két qua thir nghiém don 18, thu dwoc trén vat liéu thir giéng hét nhau, do
cling mét ngudi thyc hién, st dung clng thiét bi, trong mdt khodng théi gian ngan, khéng qué 5 % cac
tredng hop 16n hon gidi han 1dp lai r.

Cac gia trj ddi véi chloride néu trong Bang 1.

13
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Bang 1 — Gia tri d6 I3p lai déi v&i chioride

Gia trj trung binh X

Giéi han lap lai, r

(mg/100 ) [r=2.8 x 5], mg/100 g ks
385,5 6,30 San pham dinh duéng dang bt co ham lweng chét béo
thap danh cho ngwi Iém
162,6 4,76 San ph3m dinh dwéng udng liégn cé ham lwgng chét béo
c¢ao danh cho ngudi lén
154,2 8,37 San pham dinh dudng uéng lién cé ham lwong protein
cao danh cho nguwdi lon
701,1 14,03 SRM 1849a
4786 11,68 Thirc 3n cdng thrc dang bdt co ngudn géc tir stra danh
cho tré tap di
424 1,12 Thire an cang thire ubng lign ¢ ngudn gdc tir stva danh
cho tré so sinh
510,3 15,93 Thirc &n cong thirc dang bdt ¢6 ngudn gbe tir dau nanh
danh cho tré so sinh
4137 20,38 Thitc &n cdng thirc dang bét cé ngudn gée tir sira danh
cho tré so sinh
3304 10,36 Thtrc &n cong thirc dang bdt c6 ngudn gbc tir FOS/GOS
danh cho tré so sinh
386,1 7,92 Thtrc &n cdng thirc dang bdt c6 ngudn gbe tir dau nanh
thiy phan mét phan danh cho tré so sinh
380,2 6,55 Thirc &n céng thirc dang bdt c6 nguén gbe tir stra thily
phan mét phan danh cho tré so sinh
357,3 9,97 Thire &n cong thire dang bét cé ngudn géc tir stra danh
cho tré so sinh
4436 5,49 Thire &n cong thirc dang bot cé ngudn géc tir stra danh
cho tré nhé
372,54 8,62 B6t elemental (san pham chira acid amin tw do khéng co
peptid) danh cho tré so sinh
35,41 3,11 S&n pham dinh dwdng udng lién cé ham lwgng chét béo
cao danh cho ngwai Ion - gia dwec
40,2 1,26 San pham dinh dué&ng ubng lién c6 ham lwvgng protein
cao danh cho ngudi lén - gia dwgc
32,4 11,20 Thirc &n cong thirc dang bét co ngudn géc tir sira danh
cho tré nho - gia dugc
22,5 0,92 Thirc &n ¢dng thirc udng lién co ngudn gbe tir stra danh
cho tré so sinh - gia dugc
358,9 5,26 Bot elemental danh cho tré so sinh - gia duoc
375,5 17,67 Bo '
562,2 23,66 Phomat
169,5 6,10 Whey protein co ddc
7716 11,12 Sira bot nguyén chét
95,3 3,64 Sira nguyén chét
281,3 5,35 Whey bdt

14




13.3 Do téi lap

TCVN 14432:2025

Chénh léch tuyét déi gitra hai két qua thir nghiém don 18, thu dwoc trén vat liéu thir gibng hét nhau, dwoc

béo céo béi hai phang th(r nghiém khéc nhau, do ngwi thire hién khac nhau, st dung thiét bj khac nhau,

khéng qua 5 % cac truéng hop Ién hon gidi han tai lap R.

Céc gia trj ddi véi chloride dwoc néu trong Bang 2.

Bang 2 - Gia trj do tai lap déi véi chloride

Glatritrungbinh X |  Gi&ihan tai lap, R .
(mg/100 g) [R=2,8x ss), mg/100 g NS ma

3855 37,35 San phdm dinh dudng dang bdt c6 ham lwgng chét
béo thap danh cho ngui Ion

162,6 11,59 San phdm dinh dudng udng li&n c6 ham lwgng chét
béo cao danh cho nguwdi lon

154,2 13,02 San pham dinh dudng udng lién ¢ ham lvong protein
cao danh cho ngudi lén

7011 47,99 SRM 1849a

4786 50,32 Thirc &n cong thirc dang bdt co ngudn géc tir stra
danh cho tré tap di

42,4 2,77 Thire &n cong thirc uéng lién ¢ ngudn gbe tir siva
danh cho tré so sinh

510,3 28,67 Thi¥c &n cdng thire dang bot co ngudn gbe tir dau nanh
danh cho tré so sinh

413,7 40,46 Thirc &n cong thirc dang bdt ¢6 ngudn gde tir sra
danh cho tré so sinh

330,4 23,52 Thirc an cong thirc dang bdt cé ngudn gbc tir
FOS/GOS danh cho tré so sinh

386,1 44,16 Thire &n cdng thire dang bdt c6 ngudn gbe tir dau nanh
thdy phan mét phan danh cho tré so sinh

380,2 24,16 Thirc &n cong thirc dang bdt cd ngudn goc tir sira thiy
phan mét phan danh cho tré so sinh

357,3 36,68 Thirc &n cong thirc dang bot ¢6 ngudn gbc tir stra
danh cho tré so sinh

4436 4424 Thirc &n cong thirc dang bdt ¢6 ngudn gbe tir stra
danh cho tré nhd

372,54 40,66 Bot elemental danh cho fré so sinh

35,41 7,14 San phdm dinh dudng ubng lién co ham lwgng chét
béo cao danh cho nguwdi Ién - gia duoc

15
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Bang 2 (két thiic)
o u(fmt;:(%?)n " [R(iig,iah: rsl;]fin:ag?; oﬁc: g Nén méu
40,2 437 San pham dinh dudng uéng lién c6 ham lwgng protein
cao danh cho nguwdi Ién - gia dugc
324 18,90 Thire &n cong thire dang bt cé ngudn géc tlr sira
danh cho tré nhé - gia dugc
225 2,21 Thirc &n cong thirc ubng lién cé ngudn géc tir stra
danh cho tré so sinh - gia dwoc
358,9 22,48 Bét elemental danh cho tré so sinh - gia dwgc
375,5 36,48 Bo
562,2 44,07 Phomat
169,5 18,28 Whey protein ¢ dac
7716 51,30 S(ra bot nguyén chét
95,3 7,25 Sira nguyén chét
281,3 28,11 Whey bt

14 Bao cao thir nghiém

Bao cdo thlr nghiém it nhét phai bao gém céc théng tin sau:

a) moi thdng tin cAn thiét cho viéc nhan biét ddy dG vé mau thir (loai mau, ngudn gdc va ky hiéu mau);
b) vién dan tiéu chuén nay;

) ngay va loai quy trinh &y miu (néu biét);

d) ngay nhan mau;

e) ngay thi nghiém;

f) cac két qua thir nghiém va don vj biéu thi két qua;

g) moi didu kién thao tac khdng quy dinh trong tiéu chuan nay hodc dugc xem 1a tly chon c6 thé anh
hudng dén két qua.

16
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Phuluc A
(Tham khao)

Vi du vé phép xac dinh diém két thiic chudn dé

CHU DAN

X thé tich dung dich chét chudn dd AgNOa chuén hoa da st dung trong qua trinh chuan db, tinh béing mililit (ml)
Y dién thé clia dién cyc bac phat hién trong qua trinh chuan db, tinh bang miliVon (mV)

1 dudng chudn do

2 dao ham bac nhét cla dwéng chudn d6 dwgc dung theo dién thé cla dién cic so v6i thé tich chét dién phén

da str dung

Hinh A.1 — Nhan dién diém két thic chudn dd tw dong, sir dung
phwong thirc chudn dd dong (DET U) trén thiét bj Methohm Titrando 905

17
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Y oo
1200
1000
80
60,0
400
200
00
200 :
04000 02000 4000 05000 0,8000 10000 iﬁou
Thé tich Sé gia Tinhigu | Traoddiion | Dao ham Théi gian Nhiét do
mi ml mvV mvV bdc nhat s °C
mV/ml
0,640 5 0,098 5 -7.2 71 77,21 59 25,0
0,6955 0,055 0 -32 4,0 92,25 64 25,0
0,779 0 0,0835 46 7.8 125,68 74 25,0
08275 0,0485 10,5 59 158,57 81 25,0
0,865 5 0,038 0 16,1 56 201,91 88 25,0
0,900 0 0,0345 23,0 6,9 269,55 96 25,0
09220 0,0220 28,5 55 336,34 102 25,0
09420 0,0200 34,8 63 404,52 109 25,0
0,962 0 0,0200 43,0 8,2 533,58 116 25,0
0,9820 0,0200 54,5 11,5 677,59 124 25,0
1,002 0 0,0200 71,2 16,7 779,28 131 25,0
1,007 7 76,6 781,17
1,022 0 0,0200 90,2 19,0 755,93 138 25,0
1,0420 0,0200 105,0 14,6 636,30 144 25,0
1,0620 0,0200 1152 10,2 487,45 149 25,0
1,0820 0,0200 122,8 76 376,97 154 25,0
1,103 5 0,021 5 129,1 6,3 307,43 160 25,0
CHU DAN

X thé tich, tinh bang mililit (ml)

Y tin hiéu, tinh béng miliVon (mV)

1 diém két thuc chuin dd

18
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PhulucB
(Tham khao)

Di liéu vé d6 chum

D{r liéu néu trong Bang B.1 thu dweec tir nghién ciru lién phong thir nghiém quéc té té chirc nam 2016
phl hop véi TCVN 6910-2 (ISO 5725-2) va Thda thuén hai hda AOAC-IUPAC déi véi cac quy trinh
nghién ctru cdng tac d& danh gia cac dac tinh v& do chum clia phrong phap phan tich ©, Nghién ciu

duoc thuc hién duwa trén cac yéu cau néu trong Tai liéu tham khao [9].

Bang B.1 - Diz liéu do chym ddi v&i chloride

Séphong | S&6 | Sbkét | Giatr | Polech | Pdléch | RSD,| RSDr | HorRat
thiy phong | qua | tung |chudnlip|chudntii| o | op
: nghiém | thie | chip |binh X | jais | Iap, sk
Mau on lai hiém | nhan |mg/100
confelsauw | nglim |, B én 9 mgi100g | mg/100g

khitrir  [ngoailé| dwoc

ngoai lé
San pham dinh
dudng dang bét cd
ham Iwong chat béo 16 0 16 385,56 2,25 1334 (058|346 | 0,75
thdp danh cho
ngudi lén
San phdm dinh
dudng udng lién co
ham lwgng chat béo 16 6 10 162,6 1,7 414 1,05} 254 | 048
cao danh cho ngui
I&n
San phdm dinh dudng
udng fién oo ham
kong  protein 16 0 16 154,2 2,99 4,65 1,94 | 3,01 | 0,57
danh cho ngudi Ién
SRM 1849a 16 0 16 7011 5,01 17,14 10,72 | 2,44 | 058
Thirc &n cong thirc
dang bot ¢6 ngudn
gbc tir siva danh cho 16 0 16 478,6 4,17 17,97 1087|376 | 084
tré tap di
Thirc &@n cong thirc
ubng lién c4 ngudn

£ - 1 ' ¥ 0 ¥ 1 ¥ ¥

gbctir stra danh cho 16 15 42 4 0,4 0,99 0941121 | 0,36
tré so sinh
& @ lach chuén twong débi l3p lai.
® g lgch chuan twong dbi tai lap.
¢ mau thir thye nghiém dang Idng c6 thé bj héngftach.
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Bang B.1 (tiép theo)

S6 phong
thir
nghiém
con lai sau
khi trie
ngoai 1§

86
phong
thir
nghiém
ngoai lé

S6 két
qua
chédp
nhan
dwoc

Gia trj
trung
binh X

mg/100 g

Pé léch
chuén I3p
lai, sr
mg/100 g

Do lach
chudn tii
1ap, sr
mg/100 g

RSDx
%a

RSDr
%b

HorRat

Thirc &n cong thirc
dang bdt c6 ngudn
gbéc tlr dau nanh
danh cho tré so sinh

16

14

510,3

5,69

10,24

1,12

2,01

0,45

Thirc an cdng thirc
dang bdt cé ngudn
gbc tir stva danh cho
tré so sinh

16

15

413,7

7,28

14,45

1,76

3,49

0,76

Thirc &n cong thirc
dang bt c6 ngudn
gbc tr FOS/GOS
danh cho tré so sinh

16

15

330,4

3,7

84

1,12

2,54

0,54

Thirc an cong thirc
dang bdt c6 ngudn
gbc tr dau nanh
thiy phan mdt phan
danh cho tré so sinh

16

15

386,1

2,83

15,77

0,73

4,08

0,88

Thirc an cdng thirc
dang bdt ¢6 ngudn
gbc tr sira thly
phan mot phan
danh cho tré so sinh

16

14

380,2

2,34

8,63

0,61

2,27

0,49

Thirc an cong thirc
dang bt ¢4 ngudn
gbe tir stra danh cho
tré so sinh

16

13

357,3

3,66

13,10

1,00

3,67

0,78

Thirc a@n cong thirc
dang bét cé ngudn
gbe tir stra danh cho
tré nho

16

16

4436

1,96

15,8

0,44

3,56

0,79

Bot elemental danh
cho tré so sinh

16

16

372,54

3,08

14,52

0,83

39

0,84

San phim dinh dudng
ubng lign c6 ham
lugng chat béo cao
danh cho ngudi Im -
gia duoe

16

3541

1,1

2,55

3,14¢

7,21°

1,09

@3 léch chuln twong dbi l3p lai.
b 3 lgch chudn teong déi tai 1ap.

¢ méu thir thwc nghiém dang ong co thé bj hdng/tach.
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Bang B.1 (két thiic)

Sophong | S6 |Sékét | Giatri | Dolach | Do léch | RSD. | RSDr | HorRat
thir phong | qua trung |chuanldp | chudntai| opa | o
Mu nghiém thﬁ: chip | binh X | lai, s 1ap, sr
con lai sau | nghiém | nhén mg/100 g| mg/100g | mg/100 g
khitrlr |ngoailé| dwoc
ngoai l&
San pham dinh
dwdng ubng lién co
hadm lwong protein 16 5 11 40,2 0,45 1,56 1,12 | 3,89 | 0,60
cao danh cho nguoi
Iém - gia duge
Thirc 3n cong thire
dang bdt co ngudn ¢ | 20 8¢
oc tir sira danh cho 16 5 11 324 40 6,75 12,4° ] 20,8 3,11
tré nhd - gia duwgc
Thirc &n cong thirc
udng lién ¢6 ngudn
gbc tlr sira danh 16 0 16 225 0,33 0,79 149 | 35 0,49
cho tré so sinh - gia
duoc
Bot elemental danh
cho tré so sinh - gia 16 0 16 358,9 1,88 8,03 0,52 | 224 | 048
duge
Bo 13 1 12 375,5 6,31 13,03 168 | 347 | 0,75
Phomat 13 1 12 562,2 8,45 15,74 15 | 28 0,64
Whey protein ¢ dac 13 3 10 169,5 2,18 6,53 1,28 | 3,85 | 0,74
f:;: bot nguyén| g o | 13 | 7116 | 397 | 1832 |os6|257| os
Sira nguyén chét 12 1 11 95,3 1,30 2,59 1,37 {272 048
Whey bét 12 3 9 281,3 1,91 10,04 068 | 357 | 0,74
Céc yéu céu theo Tai liéu tham kho [9]: <2%|<4%

2 @9 lgch chuén twong ddi 13p lai.
b d3 léch chudn twong ddi tai lap.
¢ mau thir thie nghiém dang 1éng co thé bj héng/tach.
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Phu luc C
(Tham khao)

So sanh céc két qua gitra viéc chiét mau c6 hodc khong cé két tiia protein bd sung

Déi véi cac mAu thire 3n cdng thirc danh cho tré so sinh va san phdm dinh dw&ng danh cho ngudi Ién
trong nghién ctu lién phong thlr nghiém, bén phong thir nghiém thire hién phan tich chloride véi buée
két tha nrotein bd sung nhur m ta trong 9.3, trong d4 muwdi phong thir nghiém phan tich cac mauw khéng

¢6 budc két tia protein bd sung.

Hiﬁﬁ C.1 cho thdy céc két qua clia cac phong thir nghiém thuc hién budc két tda protein (N = 4) dwgc
dyng dya trén két qua trung binh clia cac phong thi nghiém (N = 10) tién hanh phép phan tich khéng

cb buéc két tlia protein.

Y 800

700

y=1,0057x

600

R¥= 0,996 9

500

400

300

200

100

0 100 200 300 400 500

600

700

800

CHU DAN
X gié tri khdng co két tla protein bd sung, tinh bdng mg/100 g, N = 10

Y gid trj ¢ két tia protein bd sung, tinh bing mg/100 g, N = 4

Hinh C.1 - So sénh céc gia tri chloride c6 va khong c6 két tia bd sung
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Dé chirng minh sy thay di dn dinh trong cac két qua gitra bén phong thr nghiém dwoc thirc hién phan
tich c6 budc két tiia bd sung, tinh diém z dya trén phép do SDr ddi véi cac phong thir nghiém phan tich
cac méu khéng cé bude két tlia protein bd sung. Ngoai ra, diém z clia bdn phong thtr nghiém thie hién
phan tich cé budc két tia bd sung dugce tinh dwa trén SDg dich téi da ddi véi phwong phap Ia 4 %. Cac
két qua clia phép tinh nay néu trong Bang C.1.

Bang C.1 - Di¥ liéu z-score dbi v&i chloride

Nén miu

Gia trj trung binh ddi
v&i cac phong thip
nghi¢m khong cé bwéc
két tia protein bd sung
(mg/100 g)

Z-score ([t5i thiéu...toi da],
N = 4), dwa trén SDr ddi
véi cac phong thir nghiém -
khéng c6 bwée két tiia bd
sung

Z-score ([t6i thiéu..t6]
da), N=4, dwa trén
SDrdich d6i v&i
phiwrong phap 12 4 %)

Thikc &n cdng thire udng lien
¢b nguon tlr sira danh
cho tré so sinh (dang Idng)

424

-0,21 Gén 0,4

-0,14 dén 0,25

San phidm dinh duéng
uéng lign c6 ham lweng
protein cao danh cho
| ngudi I6n (dang 16ng)

154,0

-0,39 dén 1,04

0,32 dén 1,07

San phdm dinh dwéng
udng lién c6 ham lwong
chat béo cao danh cho
| ngudi Ién (dang 16ng)

162,0

-1,14 dén 1,89

-0,70 dén 1,08

Thic an cong thirc dang
bot c6 nguon gbc tir
FOS/GOS danh cho tré
$0 sinh

3317

-0,93 3én -0,08

-0,64 dén -0,05

Thire &n cong thive dang
bot c6 ngudn gée tir sira
danh cho tré so sinh

355,1

0,22 dén 0,65

0,24 dén 0,68

Bot elemental danh cho
tré so sinh

369,5

0,59 dén 1,00

0,60 dén 1,01

Thirc an cdng thirc dang
bot c6 ngudn gbe tir sira
thiy phan mét phén danh
cho tré so sinh

378,2

0,08 dén 1,59

0,05 dén 0,91

San phadm dinh duéng
dang bét chét béo thp
danh cho nguwdi Ién

386,4

-0,15 @én 0,22

-0,05 dén 0,07

Thirc &n cong thirc dang
bét ¢6 ngudn gbc tir dau
nanh thiy phan mot phan
danh cho tré so sinh

384,8

0,11 dén0,4

0,13 dén 0,47

Thirc an cong thirc dang
bét ¢6 ngudn gbe tir sira
danh cho tré so sinh

4153

-0,71 dén 0,00

-0,72 dén 0,00

Thirc an cong thirc dang
bot c6 ngudn géc tir sira
danh cho tré nhd

4446

-0,43 dén 0,01

—0,44 dén 0,01

Thire an cong thitc dang
bot c6 ngudn gdc tir sira
danh cho tré tap di

478,9

-0,37 dén 0,40

-0,40 dén 0,42

Thire &n cong thirc dang
bét cé6 ngudn géc tir dau
nanh danh cho tré so sinh

510,0

-0,56 dén 1,04

-0,29 dén 0,53

SRM 1849a

698,0

0,47 dén 3,11

-0,24 dén 1,50
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T cac két qua trong Bang C.1, co thé két luan riing hau hét cac nén mau (N = 14), phong tht nghiém
(N = 4) ¢ diém z dwéi 1,5.

Dura trén cac két qua trong db thi va bang trén, co thé két luan cac két qua én dinh gilra cac phong thir
nghiém thwe hién budc két tlia protein (N = 4) khi so sénh v&i cac phong thir nghiém (N = 10) thyc hién
phan tich khéng c6 buéc két tlia protein.

24
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