CONG HOA XA HOI CHU NGHIA VIET NAM

QCVN 4-7 : 2010/BYT

QUY CHUAN KY THUAT QUOC GIA
VE PHU GIA THU'C PHAM -YEU CAU KY THUAT BOI VO
CHAT CHONG TAO BOT

National technical regulation
on Food Additive - Antifoaming Agent

HA NOI - 2010



L&i néi dau

QCVN 4-7:2010/BYT do Ban soan thdo quy chuédn ky thuét
quéc gia vé Phu gia thuc phdm va chéat hé tro ché bién
bién soan, Cuc An toan vé sinh thuwc phém trinh duyét va
dwoc ban hanh theo Théng tw sbé 24/2010/TT-BYT
ngay 20 thang 5 nam 2010 cta B6 trwéng Bo Y té.



QUY CHUAN KY THUAT QUOC GIA
VE PHU GIA THUC PHAM - CHAT CHONG TAO BOT

National technical regulation on food additive — Antifoaming Agent

I. QUY BINH CHUNG

1. Pham vi diéu chinh

Quy chuén k¥ thuat qudc gia (sau day goi tit Ia Quy chuén) nay quy dinh cac yéu cau
k¥ thuat va quan Iy vé& chét lwong, vé sinh an toan déi véi cac chéat chéng tao bot duwoc st
dung v&i muc dich lam phu gia thyee pham.

2. Péi twong ap dung

Quy chuan nay ap dung dbi véi:

2.1. T6 chirc, ca nhan nhap khau, xuét khdu, san xuat, budn ban va st dung céac
chat chong tao bot lam phu gia thwc pham (sau day goi tat Ia to chirc, ca nhan).

2.2. Co quan quan ly nha nuwéc ¢ lién quan.

3. Giai thich tir ngir va chir viét tat:

3.1. Cac chét chéng tao bot: 1a phu gia thwe phdm dwoc st dung véi muc dich
ngan nglra va gidm thiéu sw tao bot cho cac san pham thwc pham.

3.2. JECFA monograph 1 - Vol. 4 (JECFA monographs 1 - Combined
compendium of food addiditive specifications; Joint FAO/WHO expert committee on
food additives; Volume 4 - Analytical methods, test procedures and laboratory
solutions used by and referenced in the food additive specifications; FAO, 2006): Cac
yéu cau ky thuat doi véi phu gia thwe pham, Tap 4 Cac phwong phap phan tich, quy
trinh th& nghiém, dung dich th& nghiém dwoc st dung (hodc tham chiéu) trong yéu
cau ky thuat doi véi phu gia thwe pham; JECFA bién soan; FAO ban hanh nam 2006.

3.3. Ma sb C.A.S (Chemical Abstracts Service): Ma sbé dang ky hoa chét cla
Hiép hoi Hoa chat Hoa Ky.

3.4. TS (test solution): Dung dich thubc thir.

3.5. ADI (Acceptable daily intake): Lwong &n vao hang ngay chap nhan duoc.

3.6. INS (International numbering system): Hé théng ma sé quéc té vé phu gia
thwe pham.



Il. YEU CAU KY THUAT, PHUONG PHAP THU VA LAY MAU

1. Yéu cau ky thuat va phwong phap thir déi véi cac chat chdng tao bot duwoc
quy dinh tai cac phu luc ban hanh kém theo Quy chuan nay nhu sau:

1.1. Phuluc1: Yéu cau ky thuat va phwong phap thir dbi véi propylen
glycol

1.2. Phuluc?2: Yéu cdu ky thuat va phwong phap thir ddi véi polyethylen
glycol

1.3. Phuluc3: Yéu ciu ky thuat va phuwong phap ther dbi voi
polyoxyethylen (20) sorbitan monooleat

2. Céac yéu cau ky thuat quy dinh trong Quy chuén nay dwoc thir theo JECFA
monograph 1 - Vol. 4, ngoai trir mot sd phép thir riéng dwoc mé ta trong cac phu luc.
Cac phwong phap thi dwoc hwéng dan trong Quy chuan nay khéng bat budc phai ap
dung, c6 thé s dung cac phwong phap thir khac twong dwong.

3. LAy mau theo hwdng dan tai Théng tw 16/2009/TT-BKHCN ngay 02 thang
6 ndm 2009 cla Bd Khoa hoc va Céng nghé vé huéng dan kiém tra nha nwéc vé
chat lwvogng hang hoéa lwu théng trén thj trwdng va cac quy dinh khac cda phap luat
co lién quan.

. YEU CAU QUAN LY

1. Céng bd hop quy

1.1. Céac chét chdng tao bot phai dwoc cong bd phu hop véi cac quy dinh tai
Quy chuéan nay.

1.2. Phuwong thire, trinh tw, tha tuc cong bbd hop quy dwoc thwe hién theo Quy
dinh vé chirng nhéan hgp chuan, chirng nhan hgp quy va céng bd hop chuan, céng
bd hop quy ban hanh kém theo Quyét dinh s6 24/2007/QD-BKHCN ngay 28 thang 9
nam 2007 cta B6 trwdng B6 Khoa hoc va Cong nghé va cac quy dinh cua phap luat.

2. Kiém tra d6i véi chat chong tao bot

Viéc kiém tra chat lwong, vé sinh an toan déi véi cac chét tao bot phai thuc hién
theo cac quy dinh cta phap luat.

IV. TRACH NHIEM CUA TO CHUC, CA NHAN
1. Td chire, ca nhan phai cong bd hop quy phu hop véi cac quy dinh ki thuat
tai Quy chuén nay, dang ky ban céng bé hop quy tai Cuc An toan vé sinh thuwc pham
va bdo dam chét lwong, vé sinh an toan theo ding ndi dung da cong bb.



2. Tb chirc, ca nhan chi dwoc nhap khau, xuét khdu, san xuét, budn ban va st dung
cac chat chéng tao bot sau khi hoan tat dang ky ban coéng bb hop quy va bdo dadm chét
lvgng, vé sinh an toan, ghi nhan phu hop véi cac quy dinh cta phap luat.

V. T® CHU'C THU'C HIEN

1. Giao Cuc An toan vé sinh thwec phdm cha tri, phdi hop véi cac co quan chire
nang co lién quan hwéng dan trién khai va td chire viéc thwe hién Quy chuan nay.

2. Can o vao yéu cau quan ly, Cuc An toan vé sinh thwc phdm cé trach nhiém
kién nghi Bo Y té slra dbi, bd sung Quy chuan nay.

3. Trwdng hop hwdng dan cla qubc té vé phwong phap thir va cac quy dinh cla
phap luat vién dan trong Quy chuan nay dwoc sira doi, bd sung hoéc thay thé thi ap
dung theo van ban mai.



Phu luc 1

YEU CAU KY THUAT VA PHUONG PHAP THU POI VOI PROPYLEN GLYCOL

1. Tén khac, chi sé

2. Pinh nghia

Tén hoéa hoc

Mé s6 C.A.S.
Cong thirc phén to

Céng thirc céu tao

Khéi luong phén tor
3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Dinh tinh

Do tan

Phé héng ngoai

5.2. Do tinh khiét
Nuwoce

Khoéng chung cét

Ty trong

Tro sulfat

Acid fwr do

Chi

5.3. Ham lvgng C,H,0,

Propanediol, methyl glycol,
INS 1520
ADI= 0-25 mg/kg thé trong

Propan-1,2-diol, 1,2-dihydroxypropan

57-55-6
C3H8C)2
OH
HaC
76.10

Chét 16ng sanh, trong, khéng mau, hit 4m.

Chéng tao bot, dung mdi, chat lam béng, chat lam am.

Tan trong nwéc, ethanol va aceton.

Phd hong ngoai ctia mau phan tan trong kali bromid twong
rng v&i pho hong ngoai kém theo quy chuan nay.

Khéng dugc qua 1,0% (Phwong phap Karl Fischer)

Dung dich v&i ham lwong 99% (tt/tt) c6 khodng chung cét
la 185-189 °C.

d (20,20) = 1,035 — 1,040.

Khéng duoc quéa 0,07 %. (Thir 5 g mau).

Dat y&u cau (md ta trong phan phuwong phap thi).
Khéng dwoc qua 2,0 mg/kg

Khong thap hon 99,5 % tinh theo ché pham khan



6. Phwong phap thir
6.1. Do tinh khiét

Nuoce

Acid twr do

Chi

6.2. Dinh lvgng

(Phuwong phap Karl Fischer)

Thém 3 dén 6 giot dung dich dé phenol (TS) vao 50 ml
nwédc, thém dung dich natri hydroxyd 0,1 N cho dén khi
dung dich cé6 mau d bén virng trong 30 gidy. Thém 50 g
mau the d& dwoc can chinh xac vao dung dich nay.
Chuén d6 bang dung dich natri hydroxyd 0,01 N cho dén
khi dung dich tr& lai mau dé nhw ban dau va bén virng
trong 15 giay. Thé tich dung dich natri hydroxyd 0,01 N
st dung dé& chuan d6 cho 50,0 g mau thr Khéng dwoc
qua 1,67 ml.

- Thir theo hwéng dan tai JECFA monograph 1 - Vol.4.

- S&r dung k¥ thuat hap thu nguyén t& thich hop dé xac
dinh. Lwa chon ¢& mau thlr va phwong phap chuan bij
mau dwa trén nguyén tac cta phwong phap mé ta tai
JECFA monograph 1 - Vol.4 phan cac phwong phap
phan tich cong cu).

Bom 10 pL mau thir vao hé do sac ki khi phu hop, duoc
trang bi detector do d& dan nhiét va cot tdch lam bang
thép khong ri, 1 m x 1/4 in, nhéi Carbowax 20 M 4% trén
Chromosorb T 40/60 mesh, hoac vat liéu twong duong.
S dung khi mang la heli v&i tbc do 1a 75 ml/phit. Nhiét
doé clta cbng injector 1a 240 °C, nhiét do cot tr 120 dén
200 °C, dwoc dat chwong trinh tang nhiét véi tbc d6 5
°C/phat, va nhiét dd block 1a 250 °C. Trong cac diéu kién
trén, thoi gian Iwu cla propylen glycol la khoang 5,7 phat
va thoi gian lwu ciia 3 déng phan cda dipropylen glycol
lan lwot 1a 8,2; 9,0 va 10,2 phdt.

Do dién tich cac pic, tinh phan trd&m dién tich pic cua
propylen glycol trén téng dién tich cac pic va quy ra phan
tram khéi lwong.



Phu luc 2

YEU CAU KY THUAT VA PHUONG PHAP THU BPOI VOI POLYETHYLEN GLYCOL

1. Tén khac, chi sé

2. Dinh nghia

Tén héa hoc
Mé& sé C.A.S.
Cbng thirc phén ter

Céng thirc céu tao
Khéi lrong phén to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

bé tan

Khéi luong phén tor

Do nhot

PEG, Macrogol;
INS 1521
ADI=0 - 10 mg/kg thé trong

La cac polymer cong hop cla ethylen oxyd va nwéc, dugc
ky hiéu bang con sb twong trng véi trong lwong phan tor.

alpha-Hydro-omega-hydroxypoly (oxy-1,2-ethandiol)
25322-68-3
(C,H,0)

n+1
HOCH, - (CH, - O - CH,), - CH,OH
200 + 9500

Céac PEG c6 khdi lwong phan t& nhé hon 700 thwong la cac
chét 16ng trong suét dén hoi duc, khéng mau, hat &m nhe va
c6 mui nhe. Cac PEG co6 khéi lwong phan ti trong khoang to
700 dén 900 la cac chét niva rdn. Cac PEG c6 khdi lwong
phan t&r I&n hon 1000 la chat rén dang séap, dang vay, hoac
bot tron chay, mau trang kem.

Chéng tao bot, dung méi, chat lam béng, chat lam am.

Cac Polyethylen glycol c6 khdi lwong phan tl I&n hon hodc
bang 1000 dé& tan trong nwdc; cac polyethylen glycol tan
trong nhiéu dung méi hitu co nhw cac keton béo va cac con
béo, cloroform, glycol ether, ester va cac hydrocarbon thom;
khong tan trong ether va phén l&n cac hydrocarbon béo; khi
khéi lwong phan t&r tdng, dd tan trong nwdc va do tan trong
cac dung méi hiru co giam.

Céc PEG c6 khdi lvgng phan tr dwoi 1000: khong thap hon
95,0% va khéng qué 105,0% gia tri cng bo.

Céac PEG co khéi lwong phan ti trong khoang tr 1000 dén
7000: khong thap hon 90,0% va khong qua 110,0% gia tri
cbng bo. ) ]
Cac PEG c6 khoi lwgng phan té I6n hon 7000: khéng thap
hon 87,5% va khéng qua 112,5% gia tri cng bo.

Khoang dé nhét,theo don vi ¢St, cia cac PEG & nhiét do
100 £ 0,3 °C:



KLPT trung binh Khoang d6 nhét, cSt

200 4,1-4,8
300 5,4-6,4
400 6,8-8,0
500 8,3-9,6
600 9,9-11,3
700 11,5-13,0
800 12,5-14,5
900 15,0-17,0
1000 16,0-19,0
1100 18,0-22,0
1200 20,0-24,5
1300 22,0-27,0
1400 24,0-30,0
1450 25,0-32,0
1500 26,0-33,0
1600 28,0-36,0
1700 31,0-39,0
1800 33,0-42,0
1900 35,0-45,0
2000 38,0-49,0
2100 40,0-53,0
2200 43,0-56,0
2300 46,0-60,0
2400 49-65
2500 51-70
2600 54-74
2700 57-78
2800 60-83
2900 64-88
3000 67-93
3250 73-105
3350 76-110
3500 87-123
3750 99-140
4000 110-158
4250 123-177
4500 140-200
4750 150-228
5000 170-250
5500 206-315
6000 250-390
6500 295-480
7000 350-590
7500 405-735
8000 470-900

V@i cac PEG khong cho trong bang, tinh toan gia tri gi¢i han
bang cach nébi suy.



5.2. Do tinh khiét
pH

Tro sulfat

Do acid
1,4-Dioxan
Ethylen oxyd

Ethylen glycol va
diethylen glycol

Chi

6. Phwong phap thir
6.1. DO tinh khiét

bé acid

1,4-Dioxan

Chi

6.2. Dinh tinh

Khéi luong phén tor

4,5 + 7,5 (dung dich 1/20)

Khéng dugc qua 0,1 %.
Tht 5 g mau

Khéng qué 0,05% kl/kl (tinh theo acid acetic).
Khéng dwoc qua 10,0 mg/kg.
Khéng duwgc qua 0,02%

Téng ham Iwvgng khéng dwoc qua 0,25% (kl/kl) tinh riéng
hoac ket hop.

Khéng duwgc qua 1,0 mg/kg

Chuyén 6 g mau thlr vao binh nén 250 ml, thém dung dich
phenolphtalein (TS) va 50 ml ethanol trung tinh réi chuan do
bang dung dich kali hydroxyd 0,1 N trong ethanol t&i khi dung
dich chuyén mau héng bén virng trong it nhat 15 giay. Thé
tich dung dich kali hydroxyd 0,1 N trong ethanol d& chuén d6
khéong dwoc dwoc qua 0,5 ml.

Tién hanh nhw hwéng dan trong chuyén luan thr gidi han
dioxan bang Sac ki khi. Xem thém phan phwong phap sac ki
khi khéng gian hoi trong Phan phwong phap thkr Ethylen
oxyd dwéi day.

Tht theo hwdng dan tai JECFA monograph 1 - Vol.4. Sk
dung k¥ thuat hap thu nguyén t& thich hop dé xac dinh. Lua
chon c¢& mau thir va phwong phap chuan bi mau duwa trén
nguyén tac cla phwong phap mé ta tai JECFA monograph 1
- Vol.4 phan cac phuong phap phan tich cdng cu).

Dung dich Anhydrid phthalic

Cho 49 g anhydrid phthalic vao chai mau nau hé phach va
hoa tan trong 300 ml pyridin (m&i duwoc cat lai dé loai
anhydrid phthalic). L&c manh chai d& hoa tan hoan toan. Dé
yén qua dém trwdc khi str dung.



Chuén bi mau polyethylen glycol 1dng

Céan than thém 25 ml dung dich anhydrid phthalic vao binh
khé, sach, c6 ap suét chju nhiét. Thém vao binh mét lwgng
da can chinh xac ctia mau thir, twong dwong véi khéi lwong
phan t& cda né chia cho 160 (vi du, v&i PEG 200 can
khoang 1,3 g mau th, véi PEG 600 can khéang 3,89 mau
thir). Pong nut binh lai, géi can than trong tai Vai.

Chuén bi mau polyethylen glycols ran

Can than thém 25 ml dung dich anhydrid phthalic vao mét
binh &p suét chiu nhiét sach va khé. Thém vao binh mét
lwong da can chinh xac cla mau th& nung chdy, twong
dwong véi khdi lwong phan t&r ctia nd chia cho 160. Do do
tan han ché cia mau, khéng Iy nhiéu hon 25 g mau tho.
Thém vao dé 25 ml pyridin (da dwoc cat lai dé& loai anhydrid
phthalic). L&c déu dé hoa tan hoan toan, déng nut binh va goi
can than trong tai vai.

Tién hanh

Dat binh dwng mau vao bé nwéc & mirc ngang véi vach chéat
l6ng trong binh va gitr nhiét dd trong khoang tlr 96 dén 100
°C. Pun binh trong 30 dén 60 phut. LAy binh ra va lam lanh
dén nhiét dd phong. M& nap binh can than dé xa ap suét, lay
binh ra khéi tdi vai, thém 5 giot dung dich phenolphtalein
trong pyridin 1/100. Chuan d6 bang dung dich natri hydroxyd
0,5 N dén khi xuat hién mau hdng bén virng trong 15 giay.
Ghi lai thé tich can dung, S, theo ml. Tién hanh lam méau
trdng song song v&i 25 ml dung dich anhydrid phthalic céng
véi lwong pyridin da thém vao mau. Ghi lai thé tich natri
hydroxyd 0,5 N can dung dé chuan do, B, theo ml. Tinh khdi
lwong phan tlr ca mau theo cong thirc sau:

Khdi lwvong phan t& = 2000 x W / [(B-S)N]
trong do:
W = khéi lwong méau thy, g

B = thé tich dung dich NaOH 0,5 N dung dé chuan d6 mau
trang, tinh theo ml

S = thé tich dung dich NaOH 0,5 N dung dé chuan d6 mau
ther, tinh theo ml

N = d6 chuan chinh xac ctia NaOH



Phuwong phap dw kién khac dung sac ki ray kich thuwdc (sac
ki gel tham thau)

1. C4c polyethylene glycol cé khéi lwgng phan ti dy doan
dwdi 1000

Thiét bi

Duing séac ki 1dng hiéu ndng cao HPLC thich hop, dwoc trang
bi bé phan do khuc xa vi phan va cét 0,60 m x 7,7 mm
(dweng kinh trong), nhdi gel PL 10 um 50 A, dung pha déng
la tetrahydrofuran.

Diéu kién do
Céc thong sb do c6 thé thay déi tuy thudc vao méi hé do

nhwng cé thé dung cac diéu kién sau dé thu dwoc mét sac dod
hop ly:

-Téc d6 pha déng: 1 ml/phut

- Ap suét: 35 bar

- Thé tich mau bom: 20 pl dung dich 1% (Kl/tt)
- Nhiét d6é detector: 25°C + 0,1 °C

Qui trinh nay cho phép nhan piét cac PEG sau khi so sanh
v&i chat chuan va dung dé kiém tra cac hon hop PEG.

2. Cac polyethylene glycol c6 khéi lwong phan ttr dy doan
I&n hon hoac bang 1000

Thwc hién cung mét qui trinh nhw trén nhwng véi pha dong la
Tetrahydrofuran/n-heptan (80/20).

Thé tich rira giai dy kién cta PEG, tlly thuc vao méi hé do
va dieu kién do, dwoc cho trong bang sau:

KLPT V rira giai, ml

35 000 21,2
10 000 22,8
6 000 24,2
4 000 25,1
2 000 26,8

1 000 28,4



D6 nhot

KLPT V rtra giai, ml

35000 21,2
10000 22,8
6000 24,2
4000 25,1
2000 26,8
1000 28,4
Thiét bi

Nhét ,ké Ubbelphde, dwoc minh hoa trong hinh vé dwéi day,
c6 thé dung dé xac dinh mét cach hiéu qua dé nhét caa cac
polyethylen glycol.

Hinh. Nhét ké Ubbelohde (cac kinh thwéc dwoc cho theo
mm)

DPé xac dinh d& nhét trong khodng tlr 300 to 600 centistoke,
dung thiét bj do dd nhét ¢& 3, cé dwdng kinh mao quan la
2,00 + 0,04 mm. Thiét bi do d& nhét phai dwoc dat trén gia
d& phu hop véi kinh thwéc cia cac éng tach nhw trong hinh
v8, va c6 thé gilr thiét bj do d6 nhot thang dirng. Mai tén
trong bau A chi thé tich tdi da va tbi thiéu cda chat 1dng, s
dung trong céac diéu kién phi hop. Thé tich ctia bau B xap xi
5ml.

Hiéu chuén thiét bi do doé nhot

Xac dinh hang sb nhot (C) cho méi thiét bj do d& nhét bang
cach str dung mot loai dau c6 dd6 nhét da biét. Nghiéng thiét
bi khoang 30 dé so v&i phwong thang ding, bau A ndm dwdi
mao quan, va dwa mot lwong mau vao éng 1 di d& mac chat
ldng ngang v&i vach nap dwdi. Vach chét 1dng khéng dwoc
phép cao hon vach nap trén khi cho thiét bi do dé nhot quay
vé phuwong thang dirng va cho mau th&r chay ra tv 6ng 1.




6.2. Do tinh khiét

Ethylen oxyd

Nap chét 16ng vao thiét bj sao cho éng hinh chi» U dat & day
phai hoan toan khéng c6 bot khi. Sau khi da dat thiét bj do dd
nhét vao binh diéu nhiét trong thei gian da d& mau can bang
nhiét, d&t mét ngén tay 1én éng 3 va hat éng 2 cho dén khi
chét 1dng dwoc hat vao dén gitra bau C. Ngirng hat, rat tay ra
khdi 6ng 3, d&t Ién éng 2 cho dén khi mau thir chay tirng giot
ra khdi ddu dwéi cia mao quan. Rat tay ra khdi dng 2, tinh
khodng th&i gian (chinh xac dén 0,1 giay) can thiét dé mat
khum ctia chat 16ng chuyén dich tir vach T, dén vach T,. Dé
thu dwoc két qua chinh xac trong mét khoang thei gian hop
ly, thiét bi can phai dwoc diéu chinh sao cho khoang thdi gian
troi 1a tr 80 dén 100 giay.

Tinh hang s6 nhot C theo cong thire sau C = cSt/t, trong do

cSt la do nhdot, tinh theo donvi centistoke, va t, la thoi gian
chay (efflux), tinh theo gidy, cGa chat Idng chuan.

Xac dinh d6 nhét ctia mau thiy, gitv nhiét dé & 100+0,3 °C va
st dung nhét ké mao quan cé thdi gian chay it nhat 1a 200
giay (s) déi véi PEG can kiém tra. Do nhét phai nam trong
gi¢i han chi dinh trong bang, hoac dwoc ndi suy tlr cac gia tri
cho trong bang.

Dung dich Morpholin

Trén 1 phan morpholin d& dwoc cét lai véi 9 phan methanol
khan.

Chi thi hdn hop

Can 0,050 g 4,4'bis-(amino-1-naphthylazo-2,2'-
stilbendisulfonic acid) va 0,010 g vang brilliant vao binh 65
ml. Dung pipet lay 1,5 ml dung dich natri hydroxyd 0,1 N vao
binh, tron déu. Thém vao d6 3,5 ml nwéc, tron déu. Chuyén
hén hop trén vao binh bao quan, trang rira bang 45 ml
methanol, trén déu.

Dung dich acid hydrocloric trong methanol chun

Trén 8,5 ml acid hydrocloric va 1000 ml methanol khan.
Chuén lai néng dé bang céach lay 9 ml dung dich, chuan do
bang dung dich NaOH 0,1 N (TS) vé&i chi thi phenolphtalein.
Chuan ho4 lai ndng d6 néu dung dung dich nay sau 48 gio.

Dé chuan bi mau thtr trdng, chuyén 25 g mau thir da dwoc
can chinh xac vao binh cau, lac déu dé tan hoan toan. Chuan
doé bang dung dich acid hydrocloric trong methanol da chuan
hoa dén khi chuyén mau xanh biéc.



Khi gan toi diém két thic phai thém ti tlr tirng lwong nho
chat chuan.

Thém 50 ml dung dich morpholin vao binh &p suét chiju nhiét.
Tao mau thubc thir trdng bang cach thém mét lwong twong
dwong Morpholin vao mét binh twong tw khac. Thém vao
binh tht nhat 25 g mau thlr da dwoc can chinh xac, lac déu
dé tan hoan toan. Goi can than cac binh nay trong tdi vai, dat
2 binh canh nhau trong bé céch thiy diéu nhiét & 98 + 2 °C
trong 30 phat, gitr mirc nwdc trong bé trén mac chét 1dng
trong binh mét chat. LAy cac binh ra, d& ngudi dén nhiét do
phong. Khi cac binh da ngudi, néi 1dng ti vai boc, m& nap
binh d& x& ap lwc va g& tai vai boc ra. Tw tlr thém 20 ml
anhydrid acetic khan vao méi binh, I&c déu dé tan hoan toan.
DPé yén & nhiét d6 phong trong 15 phut. Néu cac binh van
&m, dé& ngudi dén nhiét d6 phong. Thém vao médi binh 4 dén
6 giot chi thi hén hop va chuadn dé bang dung dich acid
hydrocloric trong methanol chuin dén khi chuyén mau xanh
biéc. Khi gan t&i diém két thac phai thém tw tir tirng lwong rat
nhé chét chuan.

Tinh phan tram ethylen oxyd theo céng thirc sau:

4_43xwxu
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trong do:

N =do chuan cta dung dich acid hydrocloric trong methanol
chuan

A, B, and C = thé tich (ml) twong (ng diing dé chuan d6 mau
thr, mau thudc thtr trang va mau thir trang,

W, and W, = khoi luong (g) trong Gng clia mau thir 1ay cho
phan (rng va cho mau thir trang.

Sac ki khi khong gian hoi (headspace):

Phwong phap dé& xuét khac dé xac dinh 1,4-Dioxan and
Ethylen oxyd

Nguyén tic:

Sau khi da thém nwéc vao mau, phan tich ethylen oxyd va
1,4-dioxan bang sac ki khi khéng gian hoi (headspace)

Dung dich chudn

- Dung dich gbc 1,4-Dioxan



- Dung dich chuan cla 1,4-dioxan trong nuwéc dwoc pha
bang cach can khoang 1,00 g 1,4-dioxan trong100 ml
nwéc cat (dung dich gbe) sau d6 pha lodng nhiéu lan.
S dung hai dung dich chuan 20 and 100 pg 1,4-
dioxan/ml nuérce.

- Dung dich gbc chuan Ethylen Oxyd (EO)

Thém 25 ml nwéc cat vao lo bom mau nhiéu 1an (multidose
injection vial) . Dong septum lai va cdm mét syranh khéng do
khi vao. Ttr tr dwa 20 ml khi ethylen oxyd (khoang 40 mg)
vao dung dich. Xac dinh chinh xac khéi lwong ethylen oxyd
thém vao bang cach can lo mau trwéc va sau thi thém khi
(dung dich gbc).

Chuén bi hai dung dich lam viéc chuan béng cach pha loang
2 va 10 pg ethylen oxyd trong 1 ml nuéc, pha loang nhiéu
lan.

Thiét bi

Dlung may sac ki khi trang bi detector ion héa ngon Itra (FID),
v&i c6t mao quan 30 m trang dimethylpolysiloxan, dwdng
kinh trong 0,25 mm, d6 day I&p trang la 1,0 pm.

Diéu kién do
Diéu kién do c6 thé thay dbi tuy thudc vao mbi thiét bj cu thé,

nhwng c6 thé dung nhirng diéu kién sau dé thu dwoc sac do
phu hop:

Dit chwong trinh 1Ay miu khéng gian hoi (Headspace

Sampler)
- Th&i gian can bang nhiét: 45 phat
- Nhiét do: 70 °C
- Nhiét d6 dworng truyén: 150 °C

- Thoi gian dat &p lwc: 30 giay
- Thoi gian bom: 6 giay
- Thoi gian phén tich: 45 phut
Diéu kién do sac ki khi
l\!hiét do: Cét, 50 °C (gilr trong 5 phat), tang I1én 180 °C voi
toc do tang nhiét 5 °C /phat
Detector (FID): 250 ° C
Khi mang: Heli, 1 ml/phat

Ap suét khi mang : 0,7 bar



Tilé chiadong: 40 : 1
Hydro va khéng khi: cho FID

Chuén bi mau

Chuyén khoang 1 g mau da dwoc can chinh xac dén 0,1 mg
vao lo mau va thém 1 ml nwéc cét. Bong lo mau lai va dat
vao trong thiét bi phan tich khéng gian hoi dé can bang trong
45 phut tai 70°C. Chuan bj 2 lo mau trong cung diéu kién,
thém vao méi lo mau 1 g mau thi (da dwoc can chinh xac toi
0,1 mg) va 1 ml dung dich gbc 1,4-dioxan va EO.

Dung dich chuén lam viéc

Pha hai dung dich chuan A va B (dé& thém chuan) nhw sau:

A. 1 ml dung dich gbc EO c6 néng d6 xap xi 200 mg EO/100
ml + 2 ml dung dich gdéc 1,4-dioxan c6 néng dé xap xi 1000
mg dioxan/100 ml + nwéc dén thé tich dd 100 ml. Dung dich
nay sé dwoc pha lodng v&i nwéc theo ty 18 1 : 10 dé c6 néng
do khoang 2 ug EO/ml va 20 ug 1,4-dioxan/ml.

B. 1 ml dung dich gbc EO co nong do xap xi 500 mg EO/100
ml + 5 ml dung dich gbc 1,4-dioxan c6 ndng do xap xi 1000
mg dioxan/100 ml + nwéc dén thé tich 100 ml. Dung dich nay
sé dwoc pha lodng véi nwéc theo ty 16 2 : 10 d& c6 ndng do
khoang 10 pg EO/ml va 100 ug 1,4-dioxan/ml.

Tinh todn

Nong do cla chét (i) co thé tinh theo cong thirc sau:
ug chat (i)/g = (Wi x A)/Ais

trong doé

ug chét i/g = khdi lwong cta 1,4-dioxane hoac EO trong mau

ther [ug/g]

W, = khdi lwong chat i dwoc thém vao, chuan lai theo 1 g
mau thr [ug/g]

>l_

A, = Dién tich pic cta chét i trong mu thi, chuén lai theo 1 g
mau thor

A\, = Dién tich pic ctia chat i trong mau thir da dwoc thém
chuan, chuén lai theo 1 g mau thir



Ethylen glycol va
diethylen glycol

Cac polyethylen glycol c6 khdi lwong phan t& nhdé hon 450
Thiét bi

Dung may séac ki khi trang bj detector ion héa ngon Itra hydro
va cot thép khong ri 1,5 m x 3 mm (dweng kinh trong, nhoi
sorbitol 12%, theo khéi lwong, trén dat diatomit 60/80 mesh
khéng rira acid (Chromosorb W, hoac twong dwong).

Diéu kién do
Cac thdng sb do co thé thay ddi tly thudc vao tirng thiét bi str

dung, nhung c6 thé thu duwgc mét sac d6 phii hep trong cac
diéu kién sau:

Nhiét do cét: 165 °C; Nhiét d6 dau khi vao: 260 °C ; Khi
mang: nito (hodc mét khi tro phu hop); tbc dd khi: 70
ml/phuat; May ghi: - 0,5 to 1,05 mV, toan thang, 1 giay, dap
&ng toan thang; Khi hydro va khéng khi véi tbc dd khi vao
dau dét dwoc téi wu hda dé co do nhay I&n nhét.

Dung dich chuén

Chuén bi dung dich sic ki tiéu chudn bang cach hoa tan
trong nwéc moét lwgng can chinh xac cda ethylen glycol
thwong mai va diethylen glycol (néu can thi cét tinh khiét lai).
Khoang néng d6 phu hop 1a tr 1 dén 6 mg glycol/ml.

Chuén bi dung dich

Chuyén khodng 4 g mau tho, da dwoc can chinh xac, vao
binh dinh m&c 10 ml, dinh m&c dén vach va lac déu.

Tién hanh

Bom 2 ul dung dich chuén va ghi lai sac ki do. Trong céac
dieu kién da cho, thoi gian rra giai cua ethylen glycol va
diethyl glycol twong tng la khoang 2 phat va 6,5 phat. Bo
chiéu cao pic, va ghi lai cac gia tri nhw sau:

A = chiéu cao, tinh theo mm, cta pic ethylen glycol;

B = khéi lwong, tinh theo mg, cua ethylen glycol trong 1 ml
dung dich chuan;

C = chiéu cao, mm, cla pic diethylen glycol;

D = khdi lwong, mg, clta diethylen glycol trong 1 ml dung
dich chuan

Twong tw, bom 2 pl dung dich dung dich mau thiy va‘ghi lai
sac do. Do chiéu cao pic, E, cta ethylen glycol, va chiéu cao
F cua pic diethylen glycol.



Tinh toan

Tinh phan tram cta ethylen glycol trong mau theo cong thirc
sau: (E x B) / A x khoi lwgng mau thir (g).

Tinh phan tram diethylen glycol trong mau theo cong thirc:
(F x D) / C x khoi lwgng mau thtr (g).

Cg’ac polyethylen glycol c6 khéi lwong phan t& I&én hon hodc
bang 450
Chuan bi mau

Hoa tan 50 g mau thir vao 75 ml diphenyl ether trong binh cét
250 ml. C4t cham & ap suét 1-2 mm Hg va hirng vao binh 100
ml chia vach dén 1 ml, cho dén khi thu dwoc 25 ml dich cét.
Thém 25 ml nwéc vao dich cat, lac manh, dé yén moét luc dé
dung dich tach lop. Lam lanh trong da dé 1op diphenyl ether
dong rén va dé tach loai. Loc I&p nwéc qua gidy loc vao éng
dong thuy tinh 50 ml chia d& cé nut day. Thém mét thé tich
twong dwong acetonitril (m&i cét tinh khiét lai) vao dich loc.

Chuén bi dung dich chuén

Chuyén 50 mg diethylen glycol vao binh dinh mirc 25 ml, pha
lodng t&i vach bang hén hop 1:1 clta acetonitril (mai cét tinh
khiét lai) trong nwéc, tron déu.

Tién hanh

Chuyén 10 ml dung dich mau va 10 ml dung dich chuan vao
2 binh 50 ml, riéng trong mdi binh da chra 15 ml dung dich
ceri IV amoni nitrat (TS), trén déu. Do dd hap thu quang cua
dung dich bdng may do quang trong cuvet 1 cm tai buéc
séng 450 nm trong vong 2 dén 5 phat. Do mau trdng cé chira
15 ml dung dich ceri IV amoni nitrat (TS) va 10 ml hén hop
1:1 cla acetonitril trong nwéc . DO hap thu quang cta dung
dich mau th&r khéng dwoc I&n hon d6 hap thu quang cla
dung dich chuan.

Phwong phap dw kién khac xac dinh mono and diethylen
glycol
Dung dich thtr

Can 5 g mau can kiém tra vao binh dinh mtrc 100 ml, hoa tan
bang aceton va pha loang t&i vach bang aceton.

Dung dich ddi chiéu

Can 100 mg monoethylen glycol va 500 mg diethylen glycol
vao binh dinh mtre 100 ml. Pha lodng bang 100 ml aceton.
Pha lodng 1 ml dung dich nay thanh 10 ml bang aceton.



Tién hanh
Tién hanh do s&c ki khi st dung :

- Cot thay tinh 1,8 m va cé dwdng kinh trong 2 mm, nhoi
diatomit dung cho sac ki khi, da dwoc rira sach va silan héa
(Chromosorb G.AW.DMCS 100-125 mesh la phu hgp), ngam
tam trong 4 % (kI/kl) polyethylen glycol 20.000 (Carbowax 20
M la phu hop).

- Khi mang Nito, véi tbc d6 dong khi la 30 ml/phat,
- Detector ion héa ngon Ira

Trong trwdng hop can thiét, luyén cot tai 200 °C trong
khoang 15 gio.

Diéu chinh nhiét d® ban dau dé thu dwoc thoi gian lwu thu
dwoc cla diethylen glycol c6 gia tri tv 14 dén 16 phat. Ha
nhiét d6 codt xuéng 140 °C. Bom cac dung dich vao va ting
nhiét d6 cot lén 170 °C, vé&i tbc do tang nhiét 1a 2 °C/pht.
Duy tri nhiét d6 céng bom va nhiét d6 detector & 250 °C.
Bom 2,0 yl dung dich th&r va 2,0 pl dung dich so sanh. Kiém
tra d6 13p lai cGa tin hiéu sau 5 1an bom.

Tinh to&n

Do dién tich cac pic thu dwoc cia mono va diethyl glycol
trong sac dé cla dung dich thlr va dung dich so sanh. Tinh
ham Iwgng cia mono va diethylen glycol trong dung dich thir
tr dién tich pic.



Phu luc 3

YEU CAU KY THUAT VA PHUONG PHAP THU
POI VO'I POLYOXYETYLEN (20) SORBITAN MONOOLEAT

1. Tén khac, chi sé

2. Dinh nghia

M4 s6 C.A.S.

Céng thirc céu tao

3. Cam quan

4. Chirc nang
5. Yéu cau ky thuat
5.1. Dinh tinh

Do tan
Hép thu héng ngoai

Phan trng mau
Acid béo
Lién két khéng no

Gelatin hoa

Xa phong hoa

Polysorbat 80;

INS 433

ADI=0-25 mg/kg thé trong

H&n hop bao gém cac ester mot phan cla sorbitol va cac dan
chat mono- va dianhydrid cta n6 (c6 chi so acid dwoi 7,5 va
ham lvgng nwéc duwoi 0,2%) voi acid oleic thye pham va duoc
cO v&i xap xi 20 mol ethylen oxyd cho 1 mol sorbitol va cac
anhydrid cta no.

9005-65-6
Céng thirc danh nghia va thanh phan gan dung:

CH,
H—(:Z—O(CZH4O)WH
H(OC;Hy)XO—CH
CH
H—C::—O(CZH4O)yH
CH,C(C,H40),0CR

Trong d6 w + x + y + z = ~20 va RCO- & phan acid béo

O 25°C 1a dung dich sanh mau vang chanh dén mau hd phach
c6 mui nhe dac treng

Chdng tao bot, Chat nhii héa, chat phan tan.

Tan trong nwéc, ethanol, methanol, ethyl acetat va toluen;
khong tan trong dau khoang va ether dau hoa.

Phd héng ngoai ctia mau thtr déc trung cho este mot phan cla
acid béo va polyoxyethyl polyol

DPung yéu cau (mé ta trong phan Phwong phap thir).
Phai c6 phan (rng dac trwng cta acid béo.
Phai c6 phan rng dac trwng cua lién két khdng no.

Tai nhiét d6 thuong hodc thap hon, hén hop mau tht trong
nwéc cat (60/40: viv) tao ra mét khoi dac.

100 g mau cho khoang 23 g acid béo va 75 g polyol.



5.2. Do tinh khiét
Nuwoc

Tro sulfat

Chi sé acid

Chi s6 Xa phong héa
Chi s6 Hydroxyl

Chi

5.3. Ham lwvong

6. Phwong phap thir
6.1. Dinh tinh

Phan trng mau

Acid béo

Lién két khéng no
Gelatin hoa

6.2. Do tinh khiét

Chi

Khéng dugc qua 3,0% (phwong phap Karl-Fischer)
Khéng dugc qua 0,25%

Khéng duwgc qua 2,0.

Khoéng dwoc thdp hon 45 va khong duoc qua 55.
Khéng duoc thdp hon 65 va khéng dwoc qua 80.
Khoéng duwoc quéa 2,0 mg/kg

Khéng thap hon 65,0% va khéng duoc qua 69,5% nhom
oxyethylen twong dwong véi khdng thap hon 96,5% va khéng
dwoc qua 103,5% polyoxyethylen (20) sorbitan monooleat tinh
theo ché pham khan.

Thém 10 ml dung dich amoni cobalt (Il) thiocyanat va 5 ml
chloroform vao 5 ml dung dich mau tht tan trong nwéc nong
dd 5% (m/v). L&c déu va dé tach Iop; 16p chloroform sé cé mau
xanh da tr&i. (Dung dich amoni cobaltothiocyanat: 37,5 ¢
cobalt nitrat va 150 g amoni thiocyanat hoa tan va chinh thé
tich dén dd 100 ml bang nwéc cét - pha hang ngay truéc khi
str dung).

Thém 5 ml dung dich natri hydroxyd (TS) vao 5 ml dung dich
mau thlr 5% (m/v) trong nwée. Bun séi hdn hop trong vai pht,
dé ngudi, acid héa hén hop bang acid hydrocloric lodng. Dung
dich rat duc, do acid béo dworc giai phong.

Nho giot dung dich brom (TS) vao dung dich mau thtr (1/20).
Dung dich brom sé& mat mau.

Tai nhiét d6 thuong hoac thap hon, hén hop mau thi trong
nwéc cat (60/40: viv) tao thanh mét khoi mém dac.

Thir theo hwéng dan tai JECFA monograph 1 - Vol.4. Xéac
dinh bang ky thuat hip thu nguyén t& thich hop cho ham
lwong quy dinh. Lwa chon ¢& mau th® va phwong phap
chudn bi mau dwa trén nguyén tic cla phwong phap mo ta
trong JECFA monograph 1 - Vol.4 (phan cac phwong phap
phan tich cong cu).



6.3. Binh lveng

Xac dinh ham lwgng nhom Oxyethylen (theo hwéng dan tai
JECFA monograph 1 - Vol.4).
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