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L&i n6i ddu
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Sira vé sén phdm sira bién soan, Téng cyc Tiéu chuén Do lrong
Chét lrgng thdm dinh, Bd Khoa hoc va Céng nghé cong bd.



TIEU CHUAN QUOC GIA TCVN 9971:2013

Chat béo stra dang khan - Xac dinh thanh phan sterol bang
sac ky khi long (Phwong phap théng dung)

Anhydrous milk fat - Determination of sterol composition by
gas liquid chromatography (Routine method)

CANH BAO - Viéc ap dung tiéu chudn nay cé thé lién quan dén céac vat lidu, thiét bi va cac thao tac
gay nguy hiém. Tiéu chudn nay khéng dwa ra dwec tit ca cac van dé an toan lién quan dén viéc st
dung ching. Ngwi st dung tiéu chuin nay phai ty thiét 1ap cac thao tic an toan va xac dinh kha
ning ap dung cac gi&i han quy dinh trwdc khi siv dyng tiéu chuén.

1 Pham vi 4p dung

Tiéu chudn nay quy dinh phuong phéap théng dung dung séc ky khi [6ng @é xac dinh thanh phén sterol
cta chét béo stra dang khan dugc tach ra tir cac san phdm sira, tryc tiép trong chat khong xa phong
hoa khéng qua buéc tinh sach va tao dan xuat.

Muc tiéu dau tién 1a dinh lwong cholesterol, thudng chiém khodng 98 % trong cac sterol cua chat béo
sira tinh khiét. Tuy nhién, khi phan tich chat béo sra & dang hén hop voi chat béo thyc vat, thi quy
trinh nay co thé danh gia dugc hau hét cac phytosterol chinh. Quy trinh nay da dwoc danh gia xac
nhan trén cac mau chét béo si¥a chira khodng 28 % dén 32 % chat béo thyc vat.

Do khéng cé budc 1am sach nén cin loai hét cac hop chét gay nhiéu tir chat khong xa phong héa, dac
biét cAn tién hanh c&n than khi ap dung phwong phap nay dé kiém tra dd tinh khiét cuia chat béo sra
khi chua biét ngudn géc. Trong truong hop cac két qua bi nghi ngé thi co thé s dung phuong phap
chun quy dinh trong TCVN 9970 (ISO 12078).

2 Tailiéu vién dén

Cic tai lidu vién din sau rét cin thiét cho viéc ap dung tiéu chudn nay. Déi véi cac tai ligu vién dan ghi
ndm cong bb thi ap dung phién ban duoc néu. BSi voi cac ti lidu vién din khong ghi nam cdng bo thi
ap dung phién ban mai nhat, bao gdm ca cac stra 6i, bd sung (néu o).

(8]
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TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu cédu ky thuét va
phuong phap tho:

TCVN 8103 (ISO 14156), S&ra va san phdm sira — Phuong phap chiét lipit va cac hop chét hoa tan
trong lipit.

3 Thuat nglr va dinh nghia
Trong tiéu chudn nay st dyng thuat ngl va dinh nghia sau;

3.1
Thanh phin sterol (sterol composition)
Phan khdi lugng clia cac chét xac dinh dugc bang qui trinh quy Ginh trong tiéu chudn nay.

CHU THICH: Thanh phén sterol c6 thé dugc bidu thj bdng sé miligam trén 100 g chét béo hoic bing phin tram ham lrong
sterol 18ng s6.

4 Nguyén tic

5a-cholestan dugc bd sung vao mau thir Iam chét chudn ndi. Chat béo Gurgc xa phong héa bing dung
dich kali hydroxit trong metanol. Chiét chét khéng x3 phdng héa bing dietyl ete. Sau'dé dwgc co dic
va xac dinh bang séc ky khi Idng mao quan. Céac sterol don 1é dwee nhan biét bang cach so sanh voi
thoi gian lvu ciia mau chudn dbi chieng. Cac sterol dwge dinh lwgng bing phirong phap ndi chuln.

5 Thudc thir

Chi sir dung thuéc thtr loai tinh khiét phan tich, trir khi ¢ quy dinh khac.

5.1 Nwde, phi hop v@i loai 2 quy dinh trong TCVN 4851 (ISO 3696).

5.2 Etanol (C;HsOH), tuyét déi.

5.3 Metanol (CH,OH), ¢ it hon ho3c bing 0,5 % khéi lwgng nwéc.

5.4 Thubc thir xa phong héa, dung dich kali hydroxit trong metanol, ¢(KOH) = 2 molil.
Héa tan 11,2 g KOH trong 100 ml metanol (5.3) va tron déu.

5.5 Natri sulfat (Na,SQ,), khan.

5.6 Dietyl ete (CoHsOC,Hs), khong chira peroxit.

5.7 n-Hexan [CH3(CH,).CH).
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5.8 Su-cholestan, do tinh khiét 99 %.
5.9 Dung djch chuén 5a-cholestan

Can chinh xac khodng 60 mg 5a-cholestan (5.8) cho vao binh dink mire mot vach 100 mi (6.4). Pha
lodng dén vach bang hdn hop n-hexan (5.7)etanol (5.2) véi ty 1& 1:10 hodc béng n-hexan (5.7) va trén.

Dung dich chuén Sa-cholestan nay ¢6 thé bén dugc mét thang khi dwec bao quan trong td lanh.
5.10 Cholesterol, d¢ tinh khiét 99 %.
5.11 Dung dich chudn cholesterol

Can chinh xac khodng 60 mg cholesterol (5.10) cho vao binh dinh mirc mét vach 100 ml (6.4). Pha
loang @én vach béng n-hexan (5.7) hoic bing etanol (5.2) va trdn.

Dung dich chuén cholesterol ¢6 thé bén duge mét thang khi bao quén trong ta tanh.
5.12 Campesterol, d tinh khiét 65 %.
5.13 Dung dich chuan campesterol

Cén chinh xac khoang 10 mg campesterol (5.12) cho vao binh dinh mdrc mot vach 100 mi (6.4). Pha
lodng dén vach bdng n-hexan (5.7) va trén.

Dung dich chuén campesterol c6 thé bén dugc mt thang khi bao quan trong ti lanh.
5.14 Stigmasterol, d tinh khiét 95 %.
5.15 Dung dich chuén stigmasterol

Can chinh xéc khodng 10 mg stigmasterol (5.14) cho vao binh dinh mirc mét vach 100 mi (6.4). Pha
lo&ng dén vach béng n-hexan (5.7) va tron.

Dung dich chuén stigmasterol c6 thé bén dwoc mdt thang khi bio quan trong ti lanh.
5.16 p-Sitosterol, dé tinh khiét 95 %.
5.17 Dung dich chuén g-Sitosterol

Can chinh xac khodng 10 mg S-sitosterol (5.16) cho vao binh dinh mic mot vach 100 ml (6.4). Pha
lo&ng dén vach bdng n-hexan (5.7) va tron.

Dung dich chudn Ssitosterol cé thé bén duoc mét thang khi bao quan trong td lanh.
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CHU THICH: Vi dung dich chuén phytosterol (5.13, 5.15 va 5.17) chi dwoc dung d& danh gia dinh tinh, nén chiing cé thé
dirgc thay bang cac slerol dwrgc chulin bj tir du ddu nanh c6 chira campesterol, stigmasterol va Asitostero! [am cac thanh

phén chinh.

6 Thiét bi, dung cu

CANH BAO - Vi phép xac dinh nay c6 siv dung cac dung mdi bay hoi dé chay, nén tit ca cac
thiét bi dign dwoc dung phai tuan theo quy djnh an toan khi st dyng cac dung méi nay.

St dung céc thiét bi, dung cu cia phéng thir nghiém thdng thidng va cac thiét bj, dung cu cu thé sau:
6.1 Tu sdy, co thé duy tri nhiét 89 trong khoang tir 50 °C dén 70 °C.

6.2 Can phan tich, ¢6 thé can chinh xac dén 1 mg, véi s doc 0,1 mg.

6.3 Binh ciu day tron, ¢d mai, dung tich 100 ml.

6.4 Binh dinh mirc mét vach, dung tich 100 ml.

6.5 Pipet chia vach, dung tich 10 ml.

6.6 Pipet mot vach, dung tich 1 mi.

6.7 NBi cach thily, ca thé duy tri & 50 °C + 2°C va & diém sbi.

6.8 BO sinh han, khit v&i binh ciu day trén (6.3).

6.9 Phéu chiét, dung tich 100 ml.

6.10 B§ phan phéi dung méi hoac éng dong chia d8, dung tich 10 ml va 20 m.

6.11 Thiét bj chieng cét hodc thiét bj bay hoi (vi dy: bd ¢d quay chan khéng) dé chung cAt hodc 13m
bay hoi dung méi, duy tri duge nhiét dé dén diém séi.

6.12 Phéu thay tinh, wéng kinh 100 mm.

6.13 Gidy loc khé, ghp nép, loai lgc nhanh, dwdng kinh 200 mm.
6.14 Lo nhd, phia trong dang hinh nén, dung tich § ml va 10 ml.
6.15 Ngudn khi nitor, khi co dd tinh khiét it nhat 12 99 %.

6.16 Ong nghiém, v&i ndp van cé 16t PTFE, dung tich 50 ml,

6.17 May sic ky khi léng
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6.17.1 Bd bom mau

Duy tri bd bom mau kiéu bay hoi (chia dong/khéng chia dong), duwoc Iap septum bén nhiét & nhigt do
cao hon nhiét do toi da cla 16 1a 30 °C. Khi st¥ dung bd bom trén cdt lanh, thi bd bom phai duy tri dwoc
& nhiét dé thap hon nhiét @ séi cia dung mdi vai do.

6.17.2 L&, co khd n3ng lam viéc trong dai chwong trinh nhiét dd t&r 50 °C dén 320 °C.
6.17.3 Cat, mao quan silica nung chay

Co thé sir dung cac kidu cdt co pha tinh, chidu day mang phim, chidu dai cot va dudng kinh cot khac
nhau dé tach dugc hodn toan sterol. Trong moi tredng hep, ¢dt dwere chon phéi tach dwoc hoan toan
pic dung méi va Su-cholestan (Sa-cholestan khdng dwee riva gidi trong khodng doé@ng cua pic dung
méi) c6 dd phan gidi dwéng nén gilra cac pic cholesterol, campesterol, stigmasterol va fsitosterol. Tuy
nhién, khéng dugc co sy loang dwdng nén xuat hién trong sudt qua trinh chay séc ky khi.

Mot vi du v& sdc ky d8 mAu st dung cac diéu kién trong 6.18.2 dwoc néu trong cac Hinh A1

CHU THICH: Co thé s dung cac pha tinh ban sdn thich Rop, ¢ chia dimetylpolysiloxan hodc dimetylpolysiloxan, voi cac
phén tram phenyl/icyanopropyl-polysiloxan khac nhau.

6.17.4 Detector ion héa ngon Itra, co thé duoc gia nhiét cao hon nhiét do cudi clng cda 16 cot 30 °C.
6.17.5 Khi mang, khi nito, heli hodc hydro, cb dd tinh khiét it nh4t 99,999 %.

6.17.6 Cac loai khi khac, khong chira cac tap chét hiru co (CoH, nhé hon 1 phén triéu) nhu nito va
hydro, cé dé tinh khiét it nhat 99,995 % va khéng khi nhan tao.

6.17.7 Xyranh bom, dung tich 1 pl dén 10 pl
6.17.8 Heé théng tich phan, tot nhét 1a dwec trang bj may tinh.
6.18 Diéu kién séc ky khi

Cai dat thiét bj theo huwdng din cla nha san xuét. Nhiét do 16 va dong khi mang phu thudc vao cot
duoc chon va hé théng bom twong ng. Céc vi du dudi day, cho thay cac diéu kién co thé ap dung ddi

v@i cac hé théng bom chia dong va trén cét.
6.18.1 Bom chia dong
Vi du vé cac diéu kién ¢é thé ap dung v&i bd bom chia déng 1a:

a) Khi mang Khi heli

[{a)
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b) Ap suit dAu cot

c) Cot

d) Phatinh

e) Nhiét dd cot

f) Nhiét ¢ detector
g) Nhiét d¢ bom

h) Ty I& chia dong

i) Thé tich m3u bom

6.18.2 Bom trén cét

90 kPa

Cét mao quan silica nung chay, dai 25 m, dwdng kinh trong 0,32 mm, chiédu
day mang phim 0,25 pm

5 % phenyl va 95 % dimethylpolysiloxan
Bing nhiét & 280 °C

Cai a3t & 310°C

Caidat ¢ 310°C

Ty 1é 1:40

0.5l

Vi dy vé céc didu kién co thé ap dung véi bd bom trén cdt 1a:

a) Khi mang
b) Ap suét dau cot

c) Cot

d) Phatinh

e) Nhigt ad cot

f) Nhiét d detector

@) Thé tich m3u bom

7 Liymiu

Khi hydro
30kPa

C6t mao quan silica nung chady, dai 30 m, dudng kinh trong 0,32 mm, chiéu
day mang phim 0,25 pm

5 % phenyl va 95 % dimethylpolysiloxan

Nhiét 46 ban diu 60 °C trong 2 min; cai @it gradient th(r nhat & 40 °C/min,
khi tang @&n 220 °C thi ngirng trong 2 min; cai d4t gradient thir hai &
5°C/min, khi tAng dén 310 °C thi dirng.

330°C

1 pt

M3u gtvi dén phong thi» nghiém phai dung 1a m3u dai dién. M3u khdng bi hu hdng ho#c thay ddi trong
sudt qua trinh van chuyén hodc bao quan.

Viéc ldy miu khéng quy dinh trong tiéu chudn nay, nén [4y miu theo TCVN 6400 (ISO 707) .

10
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8 Chuin bi miu the

Chuén bj méu thir theo TCVN 8103 (ISO 14156). Lam tan chay m3u trong tu siy (6.1) & 50 °C.

9 Cach tién hanh
9.1 Dung dich chuin sterol
9.1.1 Dung dich hiéu chuén dé xac djnh hg s6 dap ¥ng cholesterol

Dung pipet mét vach (6.6) chuyén 1 mi dung dich chudn cholesterol (5.11) sang lo nhé 5 ml (6.14).
Dung pipet mdt vach (6.6) khac thém vao 1o nay 1 ml dung dich chuan (ndi) Sa-cholestan (5.9) va trdn.
Loai bd dung méi dwdi déng khi nitor nhe trong khi van lam 4m trong ndi cach thiy (6.7) & 50 °C.

9.1.2 Dung dich dinh tinh dé& xac dinh th&i gian lwu cia sterol

Dung céc pipet mét vach (6.6) riéng ré chuyén cic dung dich chuan sterol da chuén bij trong 5.11, 5.13,
5.15 va 5.17 twong (ng, mdi dung dich 1 ml vao lp nhd 10 ml (6.14). Dung pipet mét vach (6.6) khac
thém vao lo ndy 1 ml dung dich chét chudn (ndi) Sa-cholestan (5.9) va trdn. Loai dung méi dudi dong
khi nitor nhe.

Khi st dyng dAu @au nanh thay cac chét chuln tinh khiét, str dung cing quy trinh nhw da dung di voi
phén méu thi trong 9.2.

9.2 Phin miu thir

Léc mAu thir da tan chay (Didu 8) 1 min d& ddng hda mau thlr. Can khodng 200 mg mau thi?, chinh xac
dén 1 mg, cho vao binh céu day tron (6.3).

9.3 Xa phong héa

Dung pipet mét vach (6.6) chuyén 1 ml dung dich chét chuln (ndi) Sa-cholestan (5.9) va 10 ml thubc
thir x& phong hoa (5.4) vao phan mau thr (9.2). Lép binh ciu day tron vao b sinh han (6.8). Bun soi
nhe trén ndi cach thay (6.7) & 80 °C trong 1 h.

CHU THICH: Khi dy kién c6 s&i manh thi thém vai hat chéng tréo.
9.4 Chiét chat khéng xa phong hoa

Lam ngudi binh cAu day trén dén 35 °C. Chuyén dinh lwgng dung dich thir sang phéu chiét (6.9). Thém
10 m! dietyl ete (5.6) va 20 ml nudc cit. S& dung mét phin clia tirng dung méi néi trén, trang binh cau
dé khong 1am thit thoat mau. Lac manh trong khi van thudng xuyén loai khi. D& cho tach 1ép va dé cho

trong hoan toan.

11
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Thao 16p nuéc phia dui vao phéu chiét thir hai (6.9). Chiét dung dich xa phéng thu dwoc bing 10 mi
dietyl ete (5.6) theo cung trinh ty nhw trén. Thire hién 1&n chiét thi ba bing 5 mi dietyl ete.

Gop cac dich chiét thu dwoc vao mét phdu chiét (6.9) khac. Thém 10 mi nwéc va Iic nhe (trong giai
doan nay néu ldc manh sé tao nhil twong). Sau khi tach 16p, théo I&p nuéc. Rira dung dich ete thu
duoc hai lan, méi 1an dung 5 mi nwéc. Néu tao nhii twong trong qua trinh riva thi thém vai giot etanol
(5.2).

Cho 10 g natri sulfat (5.5) vao gidy loc gap nép (6.13) rdi 34t vao phéu chiét (6.12). Loc dung dich ete
qua natri sulfat vao binh cAu day trén (6.3). Trang ph&u chit blng 5 ml dietyl ete (5.6). Cho bay hoi
dung méi bang thiét bj thich hop (6.11) trong khi 1am néng nhe binh ciu trong ndi cach thiy & 50 °C.
Ding pipet chia vach (6.5) thém 2 ml dietyl ete (5.6) va trdn. Chuyén dinh lirgng chét khéng xa phong
héa sang lo nhé (6.14). Trang lai binh cdu bing 1 mi dietyl ete (5.6). Loai bd dung mdi trong lo nhd
duéi dong khi nite nhe. Hoa tan phdn cin con lai trong 0,25 ml n-Hexan (5.7) ndu s& dung by bom
chia dong, cén khi st dung bd bom 1én cét thi hoa tan trong 3 ml n-Hexan. Dung dich thu dugc nay
dwoc dung dé bom vao may sic ky khi.

9.5 Phan tich dinh tinh

Héa tan dung dich chudn sterol da lam khd (9.1.2) v6i cling mét Iwgng n-Hexan (5.7) nhu da dung
trong 9.4 va trdn, Bom dung dich thu duwgc vao may sic ky khi. Ghi lai thei gian lwu cla cac sterol dbi
chirng. Phan tich phin mau thl (9.2) trong cling didu kién nhw da ding @& phén tich dung dich chuin
sterol.

CHU THICH 1: Thir ty na gidi cac sterol chinh nhw sau: cholesterol, campesterol, sligmasterol va fsitosteral. Chit chudn
ndi Sa-cholestan riva gidi trére cholesterol. Sac db néu trong Hinh A.1 gilip cho viéc nhén bidt cac stero) nay.

CHU THICH 2: Néu diu dau nanh duoc ding 88 nhan biét cac phytosterol thi viéc phan tich dung dich higu chuln {9.1.1) ¢b
thé cho phép xac dinh th&i gian luu clUa cholesterol.

Nhan biét cac pic clia m3u thir bang cach so sanh thei gian lwu thu dwgc véi thdi gian leu clia dung
dich chuan sterol.

9.6 Phan tich djnh lwgng
9.6.1 Tinh hé sé d4p &ng

Hoéa tan dung dich hiéu chuén (9.1.1) trong ciing mét lwgng n-Hexan nhw @3 dung trong 9.4 va trn.
Bom dung dich thu dwoc vao may séc ky khi. Xac dinh dién tich pic clia Sa-cholestan va cholesterol.
Tinh hé sé dap (ng, F,, dén hai chi sé thap phan theo cdng thire sau;

12
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= (we XP:)X Asa
(W&. xPs.,}xAc

Fe

Trong do:
we 1a phan khdi lvgng cholesterol ¢ trong dung dich hiéu chudn (9.1.1);
Wy, 13 phin khéi lwgng Sa-cholestan cé trong dung dich hiéu chuén (9.1.1);
As, ladién tich pic Sa-cholestan;
A a dién tich pic cholesterol,
P. la dd tinh khiét cGa cholesterol chuan (5.10), (vi dy : P, = 0,99);
Ps, la do tinh khiét ciia Sa-cholestan chuén (5.8), (vi dy : Ps, = 0,99).

CHU THICH: Hg sb dap ung tinh dugc ddi véi cholesterol cling c6 thé ap dung cho céc sterol khic (campesterol,

stigmasterol va f-sitosterol),
9.6.2 Xac dinh phin miu thir

Phan tich mau thir trong cac diéu kién nhw da ding déi voi dung dich hiéu chuén. Xac dinh dién tich
pic clia Su-cholestan, cholesterol va cac sterol khac, néu phat hién théy.

L&p lai viéc bom dung dich higu chuén va tinh F, theo 9.6.1.
9.6.3 Tinh va biéu thj két qua
9.6.3.1 Tinh cac sterol theo phin khéi lwgng

Tinh hé sé dap (ng trung binh dbi vai cholesterol, F,,, dd léch chuén va hé sb bién thién gilra cac gia
tri. Phép xac dinh thanh cdng khi cho d6 dap ng gan véi 1 va hé sd bién thién nhé hon 2. Tinh phan
khdi lugng cla tirng sterol, w;, theo cdng thirc sau:

wl=(w5uxPs.,)xA;x Fa «100

As, X ms
Trong do:

w; la phan khéi lvgng cla tirng sterol (cholesterol, campesterol, stigmasterol va f#sitosterol) cé

trong mau, tinh bang miligam trén 100 g chét béo;

13
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Ws, |4 phan khdi lwong dung dich chudn 5a-cholestan b sung vao phin miu thir (9.3), tinh
béing miligam (mg);

Ps. 1a dd tinh khiét ctia 5a-cholestan chuén (5.8), (vi dy : Ps, = 0,99);
A, 1a dién tich pic cia ting sterol cé trong phin mau thir (9.6.2);
Fr. 12 gid tri trung binh ctia hé sb dap (rng cholesterol:
As, 12 dién tich pic Sa-cholestan (9.6.2),
m, la khéi lwgng phan mau th (9.2), tinh bing gam (g).
9.6.3.2 Tinh cac sterol theo phin trim sterol tdng sé

Tinh phan khéi lwgng cla tirng sterol, w;, theo phan tram khéi lwgng clia cac sterol theo cong thire sau:

Ai X Fr.s
D(AixFea)

x100%

9.6.3.3 Biéu thi két qua

Biéu thi k&t qua dén mét chr sé thap phan.

10 B chum
10.1 Phép thir lién phong thir nghiém

Chi tiét ctia phép thi¥ lién phdng thir nghiém pha hop véi TCVN 6910-1 (ISO 5725-1) va TCVN 6910-2
(1SO 5725-2) vé& dd chym cla phuwong phap dugc néu trong Phu luc B.

Cac gia tri vé gidi han 39 tai 1ap va do 13p lai dwoc bidu thj & mie xac suét 95 % va co thé khong thé
ap dung cho cac dai néng d6 va chit ndn khac véi cac dai ndng dd va chét nén da néu.

10.2 D) lap lai

Chénh léch tuyét déi gitra hai két qua thir doc ap, don I8, thu dugc khi st dung cling phuong phép,
tién hanh trén vat lidu thir gidng hét nhau, trong mét phong thir nghiém, do mdt ngudi thyc hién, st
dung ciing thiét bj, trong mét khodng thoi gian ngén, khdng dwgc qua 5 % cac tredng hop lén hon:

— déi véi cholesterol: r= 14,5 mg/100 g chét béo; s, = 5,20 mg/100 g chit béo;

- dbi voi campesterol: r=1,9 mg/100 g chit béo; s, = 0,68 mg/100 g chét béo;

14
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- dbi voi stigmasterol: r=1,4 mg/100 g chét béo; s, = 0,50 mg/100 g chét béo:
- dbi vai B-sitosterol: r = 3,8 mg/100 g chét béo; s, = 1,37 mg/100 g chét béo.
10.3 D6 tai lap

Chénh lach tuyét ddi gira hai két qua thtr don 1é, thu dwgc khi st dung cung phuwong phap, tién hanh
thir trén vat liéu gibng thir hét nhau, trong cac phong thtr nghiém khéac nhau, do nhirng nguéi khac
nhau thirc hién, str dung cac thiét bj khac nhau, khdng qua 5 % cac truwdng hep Ion hon:

- ddi v&i cholesterol: R = 32,6 mg/100 g chét béo; sr = 11,66 mg/100 g chat béo;
- dbi voi campesterol; R = 6,5 mg/100 g chét béo; Sr = 2,34 mg/100 g chét béo;
- ddi voi stigmasterol: R =3,9 mg/100 g chét béo; sz = 1,39 mg/100 g chét béo;
- abi voi p-sitosterol: R =9,5mg/100 g chét béo; Sr = 3,39 mg/100 g chét béo.

11 Bao céo thir nghiém

Bao cao ther nghiém phai ghi ré:

a) moi thong tin cin thiét d& nhan biét day du vé mau thir;

b) phuong phap ldy mau da dung, néu biét;

¢) phwong phap thi» da ding, cling nhe vién dn tiéu chuén nay;

d) tAt ca cac chi tiét thao tac khdng quy dinh trong tiéu chudn nay, hodc tuy y Iya chon clng voi cac
chi tiét bt thwdmg nao khac co thé dnh hwéng ti két qua;

e) két qua thu dwoc, hogic néu kidm tra 49 13p lai thi ndu két qua cudi cling thu dwoc.

15
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Phu luc A

(Tham khao)

Cac vi du vé phan tich sic ky khi long

5q-cholestane
8,944
10,435

cholesterol

campestero)
11,268 stigmasterol

;11,087

B=sitosterol

11,702

Hinh A.1 — Vi dy v& mau sic ky dé GC cuia cac sterol

thu dwoc trong cac diéu kién GC trong 6.18.2
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Phu luc B

(Tham khdo)

Két qua ctia phép thir lién phong thir nghiém

Phép thi¥ lién phong nay gém cé 13 phdng thir nghiém tham gia thye hién pht hop véi TCVN 6910-1
{1SO 5725-1) va TCVN 6910-2 (ISO 5725-2) trén ba mdu chét béo sira dang khan khac nhau chira tr
28 % dén 32 % chét béo thyc vat. Ba miu hdn hop chét béo nay dwoc chia thanh sau cdip miu mu
gibng nhau.

Phép thir lién phong nay do Instituto del Frio (CSIC) (ES) and Instituto Sperimentale Lattiero Caseario
(IT) t& chirc thwe hién. Cac két qua phdn khéi lwong cholesterol, campesterol, stigmasterol and
p-sitosterol dwoc biéu thj biing miligam trén 100 g chét béo.

Cac két qua thu dwoc da dugc phan tich théng ké theo TCVN 6910-2 (1ISO 5725-2) dé cho dir ligu vé
dd chum nhu trong Bang B.1.

Bang B.1 - Két qua cua phép thir nghiém lién phong

[ Cholesterol o
M3u 1 Miu 2 Miu 3

S6 lwgng phong thie nghiém ¢én lai sau khi trir ngoai 1@ 9 10 10 ]

Gi4 trj trung binh, (mg/100 g chat béo) 187,0 179.9 181,5

D¢ léch chuén 1p lai, s,, (mg/100 g chét béo) 1,69 587 8,02

He sb bién thién lap lai, % 0.9 33 4.4

Gioi han 1ap lai, 7 (= 2,8 5,), (Mg/100 g chét béo) 4.7 16.4 225

D4 léch chuan tai 1&p, sk (Mg/100 g chét béo) 13,67 10,69 10,62

He sb bién thien tai lap. % 1. 73 59 5.8

Gii han tai 1ap, R (= 2.8 sg), (Mg/100 g chét béo) ) 38.3 289 287
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Campesterol
' Miu 1 Miu 2 Mau 3
S6 lvong phong thiy nghiém cdn lai sau khi trir ngoai & 1 10 12
Gia tri trung binh, (mg/100 g chét béo) 13,1 14,7 15,5
Do léch chudn I3p lai, s,, (mg/100 g chét béo) 0,57 0,79 0,69
Hé s6 bién thién 13p lai, % 4.4 53 45
Gioi han 13p Iai, 7 (= 2,8 s,), (Mg/100 g chAt béo) 16 2.2 1.9
{0 1éch chudn tai 1ap, sp (Mg/100 g chét béo) 1,95 2,29 2,76
|16 58 bidn thién ti tap, % 149 156 178
|Gi0'i han tai 1ap, R (= 2,8 sg), (Mg/100 g chét béo) 55 6.4 7.7
[ Stigmasterol
Miu 1 Miu 2 Miu 3
[Sé Ivong phang thir nghiém con lai sau khi trir qgoai lé 10 8 11 R
Gia tri trung binh, (mg/100 g chat béo) 10,1 10,7 128
D lch chudn 13p lai, s,, (mg/100 g chit béo) 0,49 0,52 0.48
Hé so bién thién (3p lai, % 49 4.8 3.7
Gigi han I3p lai, r (= 2,8 5,), (Mg/100 g chét béo) 14 e 13
D6 16ch chudn tai I3p, sg, (Mg/100 g chit béo) 1.41 1.37 1.39
Hé s bién thien tai 1ap, % 14,0 12,7 10,9
Gisi han ti 1ap, R (= 2.8 sg), (Mg/100 g chét béo) 3.9 38 3.9
Bsitosterol
Miu Miu 2 Miu 3
Sé Ivgng phéng thiy nghiém con 1ai sau khi teir ngoai l& 12 10 8
Gia tri trung binh, (mg/100 g chat béo) 329 352 40.8
D6 léch chudn 13p lai, s,, (mg/100 g cht béo) 1,70 1,19 1.21
Hé s bién thién 13p lai, % 5.2 3.4 3.0
Gii han I3p lai, r (= 2.8 s,), (Mg/100 g chét béo) 4.8 33 34
D4 léch chudn tai 1ap, s, (Mg/100 g chét béo) 4,71 4,00 1,45
18 s bién thién tai 1ap, % 143 14 3.6
Gioi han tai 13p, R (= 2,8 sx), (M@/100 g chat béo) 13.2 1.2 4.1
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Thw muyc tai liéu tham khao

(1] TCVN 6400 (ISO 707), Siza va sén phdm stra — Huong dén 1y méu.

[2] TCVN 6910-1 (ISQ 5725-1), D@ chinh xdc (dd ding va dd chym) cua phuwong phap do va két gua
do. Phén 1: Nguyén téc va dinh nghfa chung.

[3] TCVN 6910-2 (ISO 5725-2), D6 chinh xéc (06 ding va &6 chum) cla phuong phap do va két qua do.
Phin 2: Phisong phap co bén xéc dinh d3 I8p lai va do téi Iap coa phuong phép do tiéu chudn.,

(4] 180 6799, Animal and vegetable fals and oils — Defermination of composition of the slerot fraction -

Method using gas chromatography.

[5] TCVN 9970 (SO 12078), Chét béo stra dang khan — Xéc dinh thanh phan sterol bing séc ky khi long
(Phuong phép chuén).
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