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QUY CHUAN KY THUAT QUOC GIA
VE PHU GIA THU'C PHAM - CHE PHAM TINH BOT

National technical regulation on Food Additive — Modified starches

. QUY DINH CHUNG

1. Pham vi diéu chinh

Quy chuén ky thuat quéc gia (sau day goi tit la Quy chuén) nay quy dinh cac yéu ciu
ky thuat va quan ly vé chét lwong, vé sinh an toan dbi véi cac ché phdm tinh bot dwoc st
dung v&i muc dich lam phu gia thwe pham.

2. Péi twong ap dung

Quy chuén nay ap dung dbi véi:

2.1. T chirc, ca nhan nhap khau, xuét khdu, san xuét, budn ban va st dung cac
ché pham tinh bét lam phu gia thwc pham (sau day goi tat la to chirc, ca nhan).

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

3. Giai thich tir ngir va chir viét tat:

3.1. JECFA monograph 1 - Vol. 4 (JECFA monographs 1 - Combined
compendium of food additive 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 déi véi phu gia thwe phdm, Tap 4 Cac phwong phap phan tich, quy
trinh thtr nghiém, dung dich thir nghiém dwoc st dung (ho&c tham chiéu) trong yéu
cau ky thuat dbi véi phu gia thwe phdm; JECFA bién soan; FAO ban hanh nam 2006.

3.2. Ma sb6 C.A.S (Chemical Abstracts Service): Ma sé dang ky héa chét cua
Hiép hoi Hoa chat Hoa Ky.

3.3. TS (test solution): Dung dich thuéc thir.

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

3.5. INS (International numbering system): Hé théng ma sé quéc té vé phu gia
thwc pham.
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Il. YEU CAU KY THUAT, PHUWONG PHAP THU VA LAY MAU
1. Yéu cau ky thuat va phwong phap thtr dbi véi:
- Dextrin, tinh bét rang
- Tinh bét xt ly bang acid
- Tinh bot xt& ly béng kiém
- Tinh bét tdy mau
- Tinh bt oxy hoa
- Tinh bét xt ly bang enzym
- Monostarch phosphat
- Distarch phosphat
- Distarch phosphat da phosphat hoa
- Distarch phosphat acetylat
- Tinh bét acetat
- Distarch adipat acetylat
- Tinh bét hydroxypropyl
- Distarch phosphat hydroxypropyl
- Tinh bdt natri octenylsucinat
st dung lam ché pham tinh bét dwoc quy dinh tai phu luc ban hanh kém theo
Quy chuén nay.

2. Céac yéu cau ky thuat quy dinh trong Quy chuén nay dwoc thir theo JECFA
monograph 1 - Vol. 4, ngoai trr mét sd phép thir riéng dwoc mé ta trong phu luc. Cac
phuong phap thr dwoc hwdng dan trong Quy chudn nay khéng bét budc phai ap
dung, c6 thé st dung cac phwong phap thir khac twong dwong.

3. LAy mau theo hwéng dan tai Théng tw 16/2009/TT-BKHCN ngay 02 thang 6
nam 2009 cta B& Khoa hoc va Céng nghé vé huwéng dan kiém tra nha nwéc vé chat
lwong hang héa lwu thong trén thi trwd'ng va cac quy dinh khac cua phap luat cé lién
quan.

lll. YEU CAU QUAN LY

1. Céng bd hop quy

1.1. Cac ché pham tinh bot phai dwoc cong bd phu hop véi cac quy dinh tai
Quy chuén nay.

1.2. Phuong thire, trinh tw, tha tuc céng bd hop quy dwoc thyc hién theo Quy
dinh vé& chirng nhan hop chudn, chirng nhan hop quy va cdng bd hop chuén, céng
bd hop quy ban hanh kém theo Quyét dinh sb 24/2007/QD-BKHCN ngay 28 thang 9
nam 2007 cua B6 trwdng BO Khoa hoc va Céng nghé va cac quy dinh ctia phap luat.
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2. Kiém tra déi vé&i ché pham tinh bot
Viéc kiém tra chat lwong, vé sinh an toan déi véi cac ché pham tinh bot phai
thwe hién theo cac quy dinh cua phap luat.

IV. TRACH NHIEM CUA TO CHU'C, CA NHAN

1. T6 chirc, cd nhan phai cédng bd hop quy phu hop véi cac quy dinh kj
thuat tai Quy chuan nay, dang ky ban cong bd hop quy tai Cuc An toan vé sinh thuc
phadm va bdo dam chéat lwong, vé sinh an toan theo dung ndi dung da céng bd.

2. T6 chirc, ca nhan chi dwoc nhap khau, xuét khau, sén xuét, budn ban va st dung
cac ché pham tinh bdt sau khi hoan tat dang ky ban cong bd hop quy va bdo dam chét
long, vé sinh an toan, ghi nhan phu hop véi cac quy dinh ciia phap luat.

V. TO CHU’C THUC HIEN

1. Giao Cuc An toan vé sinh thwc pham cha tri, phdi hop véi cac co quan chirc
nang cd lién quan hwéng dan trién khai va td chirc viéc thue hién Quy chuén nay.

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

3. Trwdng hop hwéng dan cia qubc té vé phuwong phap thir va cac quy dinh
ctia phap luat vién dan trong Quy chuan nay dwoc stra ddi, bd sung hoéc thay thé thi
ap dung theo van ban maéi.
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Phu luc

YEU CAU KY THUAT VA PHUWONG PHAP THU

1. Tén khac, chi sé

2. Pinh nghia

M& s6 C.A.S.

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

C4au truc hién vi

POl VOI CHE PHAM TINH BOT

Dextrin, tinh bot rang: INS 1400

Tinh bét xt ly bang acid: INS 1401

Tinh bét xt Iy bang kiém: INS 1402

Tinh bot tdy mau: INS 1403

Tinh bét oxy hoa: INS 1404

Tinh bét xt ly bang enzym: INS 1405

Monostarch phosphat: INS 1410

Distarch phosphat: INS 1412

Distarch phosphat da phosphat hoa: INS 1413

Distarch phosphat acetylat: INS 1414

Tinh bdt acetat: INS 1420

Distarch adipat acetylat: INS 1422

Tinh bt hydroxypropyl: INS 1440

Distarch phosphat hydroxypropyl: INS 1442

Tinh bét natri octenylsucinat: INS 1450
Céc tinh bot thyc pham cé mét hoac vai thude tinh goc da
duoc thay doi do xt ly pht hgp véi GMP, theo mét so quy
trinh nhat dinh

Tinh bét acetat : 9045-28-7
Distarch adipat acetylat: 68130-14-3
Tinh bt hydroxypropyl: 9049-76-7
Distarch phosphat hydroxypropyl: 53124-00-8
Tinh b6t oxy hoa acetylat: 68187-08-6

Hau hét ché pham tinh bot dang bot khéng mui, mau trng
hoac trang nhat. Tuy thudc vao phwong phap say, cac boét
nay co thé gom cac hat tinh bot nguyén dang goc hoac cac
khdéi gbm nhiéu hat (dang qua &, dang mat) hodc néu hé
hoa trwéc sé& gdbm dang vay, bot vod dinh hinh hodc dang hat
tho.

Ché pham tinh bot, chat lam day, chét on dinh, chat don,
chat nhd hoa

Khong tan trong nwéc lanh (néu khong hd hoa trudc), tao
thanh dung dich keo nhét dién hinh trong nwéc ndng; khéng
tan trong ethanol.

Xem mé ta trong phan Phwong phap thiy



Nhuém mau iod
Khir déng
Tinh khac biét

5.2. DB tinh khiét

Lwu huynh dioxyd
(SO2)

Chi

Cac db tinh khiét bé
sung déi véi timng loai
ché pham tinh bét hoa
hoc

6. Phwong phap thor
6.1. Dinh tinh

Soi kinh hién vi

Nhuém mau iod

Khir déng
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Phai c6 phan (r‘ng nhudém mau iod dac trwng.
Phai c6 phan ng khir ddng dac truwng.

Xem phan thir d6i véi dang tinh bot.

Xem md ta trong phan Phwong phap thir déi voi
- Tinh bt oxy hoa hypoclorid

- Phan (rng dac trung déi véi cac nhom acetyl

- Th&r dwong tinh déi véi cac nhdm ester

- Khong duoc quéa 50,0 mg/kg doi véi ché pham tinh bot tor
ngl coc

- Khéng dwoc qua 10,0 mg/kg ddi véi cac loai ché pham tinh
b6t khac trir khi dwoc ghi rd trong bang 1

(xem mo ta trong phan Phwong phap thiy)

Khéng dwgc qua 2,0 mg/kg.

- Thtr theo JECFA monograph 1 - Vol.4.

- Xac dinh bang ky thuat quang phd hap thu nguyén ti
thich hgp cho ham lwgng quy dinh. Lwa chon c¢& mau thir
va phuwong phap chuan bi mau dya trén nguyén tac cla
phuwong phap mo ta trong JECFA monograph 1 - Vol.4 phan
cac phwong phap phan tich cong cu.

- Xem & c6t 3 bang 1
- Xem mé ta trong phan Phuong phap thir

Céc dang ché pham tinh bot khéng dwoc hé hoa trwdc van
gitr nguyén c4u trac hat c6 thé xac dinh 1a tinh bét nhd quan
séat bang kinh hién vi. Hinh dang, kich thwéc va dai khi sw
sap xép cac soc hodc dwong van la dac trwng cda ngudn
gdc thye vat. Dwdi anh sang phan cwc qua lang kinh nicol,
gdc cat phan cuc dién co thé quan sat dwoc.

Cho mét vai giot kali tri-iodid 0,1N vao hén dich trong nwéc
cia mau. Cac tinh bdt nay nhudm mau iod gibng nhw
nhudm mau véi tinh bot tw nhién. Mau cé thé tr mau xanh
dam dén dé.

Cho 2,5 g mau truéc d6 da dwoc rira bang nwédc vao binh
chiju nhiét, thém 10 ml dung dich HCI lodng 3% va 70 ml
nuwéc, lac déu, dun véi sinh han ngwoc trong 3 gi® va lam
ngudi. Thém 0,5 ml dung dich thu dwgrc vao 5 ml dung dich
kiém néng dong (Il) tartrat (TS). Két tha mau dé thdm dwoc
hinh thanh.



Tinh khac biét

6.2. DO tinh khiét
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Dé phan biét gilra cac loai tinh bét dwgc xt&r ly khac nhau,
tien hanh cac phép th sau:

- Thir d6i v&i tinh bot oxy hoa bang hypochlorit (khong thir
doi vai tinh bét khoai tay oxy hoa nhe)

Nguyén tic :

Vi trong thanh phan c6 ch®va nhém carboxyl, tinh bot oxy
hoa bang hypochlorit c6 thudc tinh anion. N6 c6 thé duoc
nhudém bang cac thudc nhudém tich dién dwong nhw xanh
methylen.

Cach thwc hién:

Gitr hén dich gém 50 mg mau th trong 25 ml dung dich
nwéc thubc nhudm 1% trong 5 — 10 phat va thinh thoang
khudy. Sau khi tdch dung dich dw, tinh bét dwoc rira bang
nwdc cat. Kiém tra bang kinh hién vi cho mau rd, néu mau
la tinh bot oxy hoa hypochlorit. Do vay, phép th& nyaf cho
phép phan biét dwoc tinh bot oxy héa bang hypoclorit v&i
tinh bét tw nhién hay ché pham tinh bét bang acid cé cung
ngudn gdc thuc vat.

- Phan &rng dac trwng ctia cac nhém acetyl :

Nguyén téc: Acetat dwoc gidi phong nhd qua trinh xa
phong hoé tinh bt acetylat. Sau khi lam giau acetat dwoc
chuyén thanh aceton bang céach gia nhiét véi Ca(OH),. Nhe
dé aceton tao thanh nhuém thanh mau xanh bang ortho-
nitrobenzaldehyd.

Céch tién hanh : Tao hén dich gdm 10 g m&u trong 25 ml
nwéc va thém vao 20 ml dung dich NaOH 0,4N. Sau khi lac
trong 1 gio tinh bdt dwoc loc ra va phan dich loc thu dwoc
co trong 10 & 110°C. Can dwoc hoa tan trong mét vai giot
nwéc va dwoc chuyén sang éng ther. Thém Ca(OH), va gia
nhiét dng thtr. Néu mau la tinh bot acetylat, hoi aceton duwoc
hinh thanh. Hoi nay tao thanh mau xanh trén manh gidy tam
dung dich bao hoa o-nitrobenzaldehyd trong NaOH 2N. Mau
xanh rat dé nhan thay khi mau vang gbc cta céac thubc thi
bién mat khi nhé 1 giot dung dich HCI 10%.

- Th&r dwong tinh dbi véi cac nhom ester :

Phd hdng ngoai tAm film mdng cho thdy mét dai hap thu
dién hinh & khoang 1.720 cm™ biéu thi sw c6 mét cla cac
nhém ester. Gi¢i han phat hién la khoang 0,5% cac nhom
acetyl, adipyl ho&c succinyl trong san pham.




Lwu huynh dioxyd
(SO)
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Pham vi ap dung:

Phuong phap nay dwoc ap dung, vai mot vai thay ddi nho,
doi véi mau chat l6ng hoac ran tham chi ca sw c6 mat cla
cac hop chat chtra lwu huynh dé bay hoi khac.

Nguyén tac:

SO, dwoc gidi phong ra tv mau trong mdi trwong acid dun
s6i va tach khi SO, ra bang dong khi CO,. Khi tach ra thu
dwoc cho vao dung dich hydrogen peroxid loang noi né bi
oxy hoa thanh H,SO4 va dwoc chudn d6 bang dung dich
kiém tiéu chuan. Mét cach khac, H,SO, co thé dwoc dinh
lwong bang BaSO..

Dung cu:

B& dung cu “Monier-Williams” dé dinh lwong acid sulfuro,
dwoc clu tao bang cac két ndi thuy tinh thon tiéu chuén, cé
thé mua dwoc cac ctra hang ban dung cu thuy tinh phuc vy
nghién ctru khoa hoc dang tin cay. Tuy nhién, dung cu nay
thuwéng dwoc tw 1ap tr cac dung cu thuy tinh thi nghiém tiéu
chuén c6 cac két ndi cé ndp (xem Hinh 1).

{ BEACTION FLaSx
= |
If l
===
______

BLLEIVER

Hinh 1

B6 dung cu gébm binh dun hai cb tron dung tich 1.000 ml néi
véi mot 6ng khi vao, mot phéu nhéd giot dung tich 60 ml cé
van khoa kich thwéc 16 2 mm, sinh han ngwoc nghiéng
Allihn. Mét éng dan ndi véi phan trén cling cta sinh han téi
day cua binh nhan hinh nén dung tich 250 ml, binh nay
dwoc ndi éng Peligot.

Trong qud trinh van hanh, lwong khi CO, thoat ra dwoc dan
qua binh bdy va tao thanh bot khi cho qua hén hgp phan
(rng néng, quét SO, qua binh ngwng va vao cac binh nhan,
noi né duoc hat dinh lwong.

Chuén bi dung dich:
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Dung dich Na,COg3: Hoa tan khoang 15 g Na,CO3 hoac 40
g Na,C03.10H,0 trong nwéc cat va pha tdi thé tich 100
ml.

Dung dich hydrogen peroxyd 3%: Pha 10 ml hydrogen
peroxyd trung tinh 30% (hoa chét tinh khiét) véi nwdc cat
cho dén thé tich 100 ml.

Céch tién hanh:

Cho CO; tr may sinh CO; hoac binh khi nén CO, qua
dung dich bay Na,COs3 dé loai clor, tir d6 cho vao 6ng dan
khi vao cua binh dun. Cho 15 ml dung dich hydrogen
peroxyd 3% vao binh nhan va 5 ml vao éng Peligot. Lap
bd dung cu, cho 300 ml nwéc cat va 20 ml dung dich HCI
dam dac vao binh dun bang phéu nhé giot. Bun sdi hén
hop trong khoang 10 phat cé suc khi CO,. Can 100 g mau
chinh xac dén trng g va phan tan mau trong khoang 300
ml nwéc cat vira dun séi. Chuyén phan bun nhdo vao binh
dun bang phéu nhd giot, diéu chinh tbc dd mau thém vao
va tbc dd dong khi qua dung cu nham ngén sw quay tré lai
cua hydrogen peroxyd, k& c& khéng khi, hodc mui khét
clia mau. Pun sdi nhe hén hop trong 1 gi® c6 suc cham
dong khi CO,. Ngirng dong nuwéc trong sinh han trwéc khi
két thic chung cat. Khi ong dan & ngay bén trén binh
nhan tr& nén nong, thao ong tr sinh han ra ngay lap tec.
Rira cac thanh phan trong ong dan va é6ng Peligot vao
trong binh nhan, va chuan d6 bang dung dich NaOH 0,1N,
st dung chét chi thi xanh bromphenol (xem phan Chu y).

Thwe hién ther d6i véi mau trang, két qua dwoc tinh theo
cbng thire sau:

(S — B) x 0,0032 x 100
Yo I R —
W
Trong do:
S: S6 ml dung dich NaOH 0,1N dung dé& chuan d6 mau
thir
B: S6 ml dung dich NaOH 0,1N dung dé chuan d6 mau
trdng
W: Khéi lwong mau thir (g)

Chu y: Phan tich dinh lwgng bang phwong phap can cé
thé dwoc tién hanh sau khi chudn d6. Acid hoa bang HCI,
két tha bang BaCl,, dé 6n dinh, loc, rira, dbt chay va can
tinh theo BaSO,.

Bang 1. Cac yéu cau ky thuat vé do tinh khiét b sung dbi
véi tirng loai ché pham tinh bot bién tinh bang hoa hoc

Yéu cau ky thuat
dbi v&i san pham
cudi clng

Loai tinh bot bién | Tém lwoc phwong
tinh phap

10



kiém

hoac KOH
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Dextrin, tinh b6t | X ly nhiét khé véi| pH=2,5-7,0
rang acid HCI hoac acid

ortho-H3POq4
Tinh bét xt ly bang| X ly bang acid pH=4,8-7,0
acid HCI hoac ortho-

HaPO4 hOéC H>,SO,4

Tinh bét xt ly bang| Xt ly bang NaOH | pH=5,0-7,5

Tinh bot tay mau

X ly bang acid
peracetic va hoac
hydrogen peroxid,

hoac natri
hypochlorit, hoac

NaCl, hoac SO,

hoac cac dang
dwoc cho phép
khac cua sulfit,
hoac kali
permanganat hoac
amoni persulfat

Nhom carbonyl

thém vao khéng

dwoc qua 0,1%;
Khoéng co dw

lwong hoa chat;
Duv lvgng SO,

khéong dwoc qua
50 mg/kg; Dw
lwong mangan

khéong dwoc qua

50 mg/kg.

Tinh bét xt ly bang
enzym

X ly trong dung
dich nwéc & nhiét
do dudi diém tao
keo v&i moét hoac
nhiéu enzym thuy
phan tinh bét danh
cho thwc phdm

Duv lvgng SO,
khéng duoc qua
50 mg/kg

Tinh bét oxy hoa

X0 ly bang natri
hypochlorit

Cac nhém carboxyl
khéng dugc qua
1,1%; Duw lvong
SO, khéng duoc
gua 50 mg/kg

Monostarch
phosphat

Ester hoa bang
acid ortho-HzP Oy,
hoac natri hoac kali
ortho-phosphat,
hoac natri
tripolyphosphat

Ham luwong
phosphat tinh theo
phosphor khéng
dwoc qua 0,5% débi
voi tinh bot khoai
tay hoac bét mi, va
khéng dugc qua
0,4% dbi vai tinh

bét khac.

11
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Distarch phosphat Ester hod Ham lwong
bang natri phosphat tinh theo

trimetaphosphat
hoac phospho
oxychlorid

phosphor khéng
dwoc qua 0,5% dobi
voi tinh bot khoai
tay hoac bét mi, va
khéng dugc qua
0,4% dbi va&i tinh
b6t khac.

Distarch phosphat
da phosphat hoa

Két hop cac xt ly
déi véi Monostarch
phosphat va
Distarch phosphat

Ham luwong
phosphat tinh theo
phosphor khéng
duoc qua 0,5% dbi
voi tinh bot khoai
tay hoac bét mi, va
khéng duoc qua
0,4% dbi véi tinh
bét khac.

Distarch phosphat
acetylat

Ester hoa
bang natri
trimetaphosphat
hoac phospho
oxychlorid két hop
v&i ester hoa bang
anhydrid acetic
hoac vinyl acetat

Céc nhom acetyl
khéng duoc qua
2,5%; ham lwong
phosphat tinh theo
phosphor khéng
dwoc qua 0,14%
ddi vai tinh bot
khoai tay hoac bét
mi, va khéong dwoc
qua 0,04% dbi voi
tinh bot khac; va
vinyl acetat khéng
dwoc qua 0,1
mg/kg

Tinh b6t acetat

Ester hoa bang
anhydrid acetic
hoac vinyl acetat

Céc nhom acetyl
khong dwoc qua
2,5%

Distarch adipat
acetylat

Ester hoa bang
anhydrid acetic va
anhydrid adipic

Cac nhém acetyl
khéng dugc qua
2,5% va cac nhom
adipat khéng duoc
qué 0,135%

12




Chi

pH
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Tinh b6t
hydroxypropyl

Ester hoa bang
propylen oxyd

Céc nhdm
hydroxypropyl
khéong dwoc qua
7,0%; propylen
chlorohydrin khéng
dwoc qua 1 mg/kg

Distarch phosphat
hydroxypropyl

Ester hoa
bang natri
trimetaphosphat
hoac phospho
oxychlorid két hop
v&i ester hod bang
propylen oxyd

Cac nhom
hydroxypropyl
khéong dwoc qua
7,0%; propylen
chlorohydrin khong
dwoc qua 1 mg/kg
va dv lwong
phosphat tinh theo
phosphor khéng
dwoc qua 0,14%
ddi vai tinh bot
khoai tay hoac bét
mi, va khong dwoc
qua 0,04% dbi voi
tinh bét khac

Tinh bét natri
octenylsuccinat

Ester hoa bang
anhydrid
octenylsuccinic

Cac nhém
octenylsuccinyl
khéng duoc qua
3%; va dwv lvong
acid
octenylsuccinic
khéong dwoc qua
0,3%

Tinh bét oxy hoa
acetylat

X0 ly bang natri
hypochlorit sau dé
ester hoa bang
anhydrid acetic

Cac nhém acetyl
khéng dugc qua
2,5% va cac nhom
carboxyl khdng
dwoc qua 1,3%

- Thir theo JECFA monograph 1 - Vol .4.

- Xac dinh bang ky thuat quang phé hap thu nguyén td
thich hogp cho ham lwong quy dinh. Lwa chon ¢& mau th
va phwong phap chuan bj mau dua trén nguyén tac cla
phwong phap mé ta trong JECFA monograph 1 - Vol.4
phan cac phwong phap phan tich céng cu.

- Dwoc mo ta trong Cot 3 cua Bang 1.

- Hoa 20 g mau véi 80 ml nwéc. Khudy lién tuc & tbc do
trung binh trong 5 phut (Trong trwdng hop mau la tinh bot
da keo hoéa so b, can 3 g hoa v&i 97 ml nuwéc).

13




Nhém carboxyl
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Pwoc mé ta trong Cét 3 cia Bang 1.

Nguyén t&c:

Tinh bt c6 chra carboxyl dwgc can bang v&i acid vo co
dé chuyén cac mudi carboxyl thanh dang acid. Céac cation
va acid dv duoc loai bé bang cach rira véi nwdc. Mau da
riba dwoc hoa tan trong nuwédc va duwoc chudn dd bang
dung dich kiém chuén.

Chu y: Cac nhém phosphat tw nhién cé mat trong tinh bét
khoai tay lam tdng d6 chuan dwoc tim thay trong phwong
phap nay ( Xem ghi cha 6 ).

Hoé chét, thubc thir:

Dung dich HCI 0,1N: Khéng can thiét chuan hoa

Dung dich NaOH 0,1N: BPwoc chuan hoa

Dung dich chi thi phenolphthalein 1%

Cach tién hanh:

Néu can thiét, nghién mau hoan toan nh& may nghién cat
thi nghiém cho qua ray 20 mesh ho&c min hon, d& phong
ngan ngtra bat ky sw thay dbi cé y nghia nao vé d6 am va
tron déu.

Can chinh xac mot mau chira khéng qua 0,25 mili dwong
lwong carboxyl (Ghi chi 1), va chuyén lwong mau vao coc
dung tich 150 ml. Thém vao 25 ml dung dich HCI 0,1N va
thinh thoang khudy trén 30 phat. Loc chan khong 16p bot
nhdo qua mét phéu thay tinh xbp c6 16 xép trung binhhoac
phéu nhd, s& dung dong nwéc nhdé tr binh rira dé gitp
chuyén toan bd lwong mau. Rra mau bang nuéc céat
(thwong 1a da 300 ml) cho dén khi phan dich loc dwgc xac
dinh khong co6 clorid bang phép th&» AgNO3 (Ghi chu 2).

Chuyén mau da khir khoang toan lwong vao céc dung tich
600 ml cung v&i nwdc cat va chuyén mau thanh bot nhao
trong 300 ml nwéc céat. Gia nhiét hén dich mau trong cach
thay séi hodc trén cach thidy sbi (Ghi cha 3), khudy lién tuc
cho dén khi tinh bot hoéa hé va tiép tuc gia nhiét trong 15
phat d& ddm bao tinh bot héa hé hoan toan (Ghi cha 4).

Lay mau ra khéi cach thdy va chudn dd khi con noéng
bang dung dich NaOH 0,1N diém két thic véi chi thi
phenolphthalein. Diém két thic ciing c6 thé phat hién bang
do dién tai pH = 8,3. Xac dinh m4u trdng dwoc tién hanh
gidbng mau thir dé hiéu chinh cac acid tw nhién (Ghi chu 5).
Can cung mét lwong tinh bot nhw 14y chuén do carboxyl va
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trén 1an véi 10 ml nwéc cat. Khudy déu khoang 5 phat méi
lan trong 30 phat. Loc chan khéng bodt nhéo dinh lwong
qua mot phéu thay tinh xp c6 16 xdp trung binh hodc phéu
nhd, va rra mau bang 200 ml nuwéc cit. Chuyén, lam ho
héa va chudn d6 mau bang dung dich NaOH 0,1N giéng
nhw cach lam déi véi mau da khir khoang.
Két qua:

(Thé tich NaOH chu&n mau thir - mau tréng) x 0,0045 x 100
Cac nhom carboxyl (%) = ======= === e e e e e e

Khéi lwong mau (g)

Chu vy va phong ngtra:

Lwong mau khéng nén vuot qua 5,0 g déi véi tinh bot oxy
hoa trung binh hoac nhé hon 0,15 g déi véi tinh bot
thwong mai oxy hoa cao.

Thém 1 ml dung dich AgNO3 1% pha trong nwéc vao 5 ml
dich loc. Xuét hién két tia hodc duc trong vong 1 phat néu
c6 mat cua clorid.
Khong nén gia nhiét trén dia nong hoadc trén dén dbt
Bunsen. Sv qua nhiét hodc qua néng dbi véi lwong mau
nhd s& [am phan hdy mau va két qua carboxyl cao gia tao.
H6 héa mau triét dé tao diéu kién chuan d® nhanh chéng
va phat hién diém két thac chinh xac.
Chuan d® mau trang duwoc tién hanh trén mau da dwoc
rira bang nwéc dé hiéu chinh cac thanh phan acid khong
duwoc dwa vao dé oxy hoa hodc chuyén hoa. Céc acid béo
tw do két hop véi amylose trong tinh bdt ngd thwong la
nhirng chat c6 dong gép chinh dbi v&i chudn d6 mau
trdng.
Hiéu chinh ham lwgng phosphat trong tinh bét khoai tay
(qui d6i) nén duoc tién hanh sau khi xac dinh ham lwong
phospho ctia mau thiv.
Qui déi dwoc tinh theo cong thire sau:

224502 x P

3097

=2907 x P

Trong do: P la ham lwgng phospho (%)
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Puwoc mé ta trong Cét 3 Bang 1

Thiét bi:

Thiét bi quang phé hap thu nguyén t&r véi dén cathod réng
mangan

Chuén bi dung dich:

Dung dich chuan: Chuéan bi dung dich 0,5 mg mangan/lit.

Dung dich m4u thr: Chuyén 10 g mau vao binh dinh murc
Kohlrausch dung tich 200 ml truéc d6 dwoc rlra bang
dung dich HCI 0,5N, thém 140 ml dung dich HCI 0,5N va
lac manh trong 15 phdt, thich hop nhat ding may lac. Pha
t&i thé tich 200 ml bang dung dich HCI 0,5N va lac. Li tam
khoang 100 ml hén hop trong éng ly tm cé thanh day
hodc lo & tbc d6 650 xg trong 5 phut va Iy dung dich 1dng
trén bé mat. Dung dich nay la “dung dich mau tha”.

Cach tién hanh:

Thwe hién theo huwéng dan clia nha san xuét cho van hanh
cua thiét bj quang phé hép thu nguyén tlr va hat nwéc cat
thdng qua dén khi acetylen trong 5 phut dé dwoc mot
dwong nén tai buwéc séng 279,5 nm. Trong cuing mot cach,
hat mét phan cda “dung dich chuadn” va lwu két qua. Cubi
cung, hat “dung dich mau” va so sanh két qua véi két qua
cta “dung dich chuan”, va nhan gia tri nay véi 20 dé cé
dwoc ndng do tinh bang mg mangan/kg mau ban dau
duwoc lay dé phan tich.
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Pwoc mé ta trong Cét 3 cia Bang 1.

Ho4 chét, thubc thi:

Dung dich amoni molybdat 5%: Hoa 50 g amoni molybdat
tetrahydrat, (NH4)sM07024-4H,0, trong 900 ml nwéc am,
lam nguéi t&i nhiét dé phong, pha lodng t¢i 1000 mi bang
nuwdc va lac déu.

Dung dich amoni Vanadat 0,25%: Hoa 2,5 g amoni
metavanadat, NH;VOg3;, trong 600 ml nwdc sbi, lam ngudi
t&i 60 — 70°C va thém vao 20 ml dung dich acid nitric. Lam
ngudi t&i nhiét do6 phong, pha lodng t&i 1000 ml bang
nuwéc va lac déu.

Dung dich kém acetat 10%: Hoa 120 g kém acetat
dihydrat, Zn(C,H30,)2,H,0, trong 880 ml nwdc va loc qua
gidy loc Whatman sb 2V hodc gidy loc twong dwong trwdc
khi str dung.

Dung dich acid nitric 29%: Thém 300 ml dung dich acid
nitric (ty trong 1,42) vao 600 ml nwéc va lac déu.

Dung dich phosphor chuan (100 pg P/ml): Hoa 438,7 mg

KH,PO4 trong nwéc trong binh dinh mare 1000 ml, pha toi
1000 ml bang nuwéc va lac déu.

Pudng chuan:

Duing pipet hit 5; 10 va 15 ml dung dich phosphor chuan
cho vao cac binh dinh mc riéng biét dung tich 100 ml.
Thém vao méi binh va binh mau trédng the tw lan lwot theo
ther tw 10 ml dung dich acid nitric, 10 ml dung dich amoni
Vanadat va 10 ml dung dich amoni molybdat, 14c manh
sau mbi khi thém. Pha t&i thé tich 100 ml bang nwéc, lac
déu va dé yén trong 10 phut. Do d hap thu ctia méi dung
dich chuén trong céng do 1 cm & bwéc séng 460 nm bang
thiét bi quang phé thich hop, st dung mau trang dé dét gia
tri 6 hap thu trén thiét bj bang 0. V& dwdng chuén trén a6
thi biéu dién d6 hap thu v&i ndng dé tirng dung dich (mg
P/100 ml).

X Iy mau so bd:

Cho 20 — 25 g mau tinh bdt vao cdc dung tich 250 ml;
thém vao 200 ml hén hop methanol/nwéc (7/3), phan tan
mau va lac bang may trong 15 phut. Thu hdi tinh bdt bang
cach loc chan khéng vao phéu thay tinh xép cé 16 x6p
trung binh dung tich 150 ml hodc phéu Buchner, va rira
banh tinh bét &m bang 200 ml hén hop methanol/nuéec.
Lai chuyé&n banh tinh bét &m thanh bét nhéo trong dung
méi, rira 1an hai theo cach twong tw. Sy banh tinh bot loc
trong td say & nhiét do nhd hon 50°C, sau d6 nghién mau
qua ray 20 mesh hodc min hon va trén déu. Xac dinh ham
lwong chéat khd bang cach sdy mét phan 5 g trong ti say
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chan khong, khéong qua 100 mmHg, & 120°C trong 5 gid.
(Cha y: xtr ly dwgc dwa ra & trén phu hgp véi cac san
pham tinh bot khoéng tan trong nwéc lanh. Di véi tinh bot
da dwoc hd hoa trwde va cac loai tinh bét tan trong nwéc
khac, chuan bj dung dich bét nhdo 1 — 2% trong nwéc, sau
do6 cho vao éng cellophan va thAm tach nwéc cét lién tuc
trong 30 — 40 gi®. Két tha tinh bdt bang cach d6 dung dich
vao 4 phan thé tich aceton/1 phan thé tich dung dich bot
nhao ddng thei khudy. Thu héi tinh bdt bang cach loc chan
khong vao phéu thuy tinh xp c6 16 xdp trung binh hodc
phéu Buchner, rlra banh loc bang ethanol tuyét dbi. Say
banh loc va xac dinh ham lwgng chét kho theo hwdng dan
dbi v&i cac tinh bot khéng tan trong nuéc.
Chuén bi mau:
Can chinh xac 10 g mau da x& ly so bd, tinh theo chét
khé, cho vao dia Vycor va thém vao 10 ml dung dich kém
acetat, phan tan dung dich déu trong mau. Cé dén kho
trén tdm gia nhiét sau dé tang nhiét va carbon hoa mau
trén tAm gia nhiét hoac trén ngon Itva gas. Dbt chay trong
16 nung & 550°C cho dén khi tro khong con carbon
(khodng 1 — 2 gi®), lam ngudi. Lam am tro bang 15 ml
nwéc va rira cham xudng thanh dia bang 5 ml dung dich
acid nitric. Gia nhiét dén séi, 1am ngudi va chuyén toan
lwong hén hop vao binh dinh mdc dung tich 200 ml, rira
dia bang ba phan 20 ml nwéc va cho nwéc rira vao binh.
Pha t&i thé tich 200 ml bang nwéc va lac déu. Chuyén mot
lwgng chinh xac (V ml) cda dung dich nay, ch&¥ra khong
dwoc qua 1,5 mg P, vao trong binh dinh m&c dung tich
100 ml va thém vao 10 ml dung dich acid nitric, 10 ml dung
dich amoni Vanadat va 10 ml dung dich amoni molybdat,
ldc déu sau mébi lan thém. Pha t&i thé tich 100 ml bang
nwéc, ldc déu va dé yén trong 10 phat.
Céch tién hanh:
Do d6 hap thu cta dung dich @ muc Chuan bj mau trong
céng do 1 cm & bwdc séng 460 nm bang thiét bi quang
phd phu hop, st dung mau trdng dé cai dat thiét bi & 0. Tw
dwong chuan, xac dinh sé mg phosphor trong lwong mau
ldy, ghi lai gia tri nay la a. Tinh ham lwgng mg P/kg mau
gdc theo codng thirc sau:

a x 200 x 1000

V ox W

Trong do:
W: Khdi lwong mau thir (g)
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Pwoc mé ta trong Cét 3 cia Bang 1.

Can chinh xac 5 g mau va cho vao binh nén dung tich 250
ml. Tao hén dich trong 50 ml nwéc, thém vao vai giot
phenolphthalein TS va chuan d6 bang dung dich NaOH
0,1N dén khi xu4t hién mau héng nhat. Thém 25 ml dung
dich NaOH 0,45N, day ndp binh va l&c manh trong 30
phat, thich hop nhét 1a I&c bang may. (Chu y: Nhiét do
khéng duwoc qua 30°C, néu khéng mét vai loai tinh bét co
thé bi hd héa). Thao nép day, rira ndp va thanh binh bang
mot vai ml nwéc va chuan do kiém dw bang dung dich HCI
0,2N cho dén khi mat mau hong. Ghi lai thé tich dung dich
HCI 0,2N dung dé chuan dd (S ml). Thwc hién chuan do
mau trang trén 25 ml dung dich NaOH 0,45N va ghi lai thé
tich cta dung dich HCI 0,2N (B ml)

(B-S)xNx0,043 x 100
% cac nhom acetyl = -------=m-mmmmmmmm oo

Trong do:
N: Néng do dwong lwong ctia dung dich HCI

W: Khéi lwong mau (g)
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Vinyl acetat
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Xac dinh bang phwong phap séc ky khi khéng gian hoi.
S dung thiét bi séc ky khi dwoc trang bi cot thuy tinh nhoi
Porapak Q 80 — 100 mesh (hodc twong dwong) c6 chiéu
dai 2 m, dwdng kinh trong 2 mm; detector ion hod ngon
ICra; thwe hién véi cac diéu kién sau:

- Téc d6 dong khi mang (nitrogen): 20 mi/phat

- Nhiét d6 cdng bom mau: 200°C

- Nhiét d6 cot: 50°C

- Nhiét do detector: 200°C

Chuén bi chuén: Can chinh xac 150 mg vinyl acetat (tinh
khiét) cho vao binh dinh mdc dung tich 100 ml. Hoa tan va
dinh mirc dén thé tich 100 ml bang nwéc cat. Cho 1 ml
dung dich nay vao binh dinh mrc dung tich 10 ml va dinh
murc t&i 10 ml bang nwéc cat. Thém 1 ml dung dich lodng
nay vao 30 g tinh bot chwa bién tinh cha cung ngudn gbc
thwe vat nhw [ chat thkr trong binh dung tich 100 ml cé
nap gioang. Bong kin binh ngay lap térc bang nap giodng.
Cach lam nay thu dwoc tinh bot chuén véi ham lwong vinyl
acetat 5 mg/kg.

Céch tién hanh:

Can 30 g chét thir cho vao trong binh dinh mdc dung tich
100 ml c6 nép gioang. Bong kin binh. D& binh c6 chia
chét thtr va binh c6 chtra tinh bot chuan & chau nwdc co
nhiét do khong ddi 70°C trong 30 phat. LAy 2 ml tir thé tich
khi trong binh cha chuén, sir dung syringe (xylanh) kin,
bom truc tiép vao céng bom cua thiét bj séc ky khi va ghi
chiéu cao pick cta sac phd. Twong tw bom 2 ml thé tich
khi tr binh chira chét thir vao thiét bi sac ky. Tinh ham
lwong vinyl acetat trong chét thir tiv viéc so sanh chiéu cao
céc pick cta hai sac ky db.
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Pwoc mé ta trong Cét 3 cia Bang 1.

Hoa chét va dung dich:
N,N-Bis-trimethylsilyltrifluoroacetamid (BSTFA): cua
Macherey-Nagel, D 5160 Dueren, B¢ hoac twong duwong.
Dung dich acid glutaric: Hoa tan 1 g acid glutaric (cua
Merck hoac twong dwong) trong nwéc va pha té¢i 1.000 mi.
Dung dich acid adipic: Hoa tan 1 g acid adipic (UCB,
Brussels, Bi hodc twong dwong) trong 900 ml nwéc am,
lam ngudi dén nhiét dé phong, pha téi 1.000 ml va lac
déu.

Dung cu, thiét bi:

Thiét bi sac ky khi Hewlett-Packard Model 7620A ho&c
twong dwong duwgc trang bi detector ion hoa ngon Ira va
Thiét bi phan tich Model 3370A.

Céc thdng sb cot: lam bang thép khéng ri ¢ chiéu dai 2 m,
dwong kinh trong 1,83 mm, dwoc nhéi bang OV-17 5%
trén Chromosorb GAW-DMCS 80 - 100 mesh (Alltech
Europe, Inc,. B 9731 Eke, Bi); luyén cot & 350°C trong 24
gi® voi toc do khi mang nitrogen 40 ml/phat. Cac téc do
dong khi hoat déng (ml/phat): khi mang nitrogen la 30,
hydrogen la 40, khong khi la 400. Nhiét dd: buéng bom
mau 280°C, detector 250°C, cot 140°C. Céc thoi gian lwu
(phat): acid glutaric la 2,83; acid adipic la 4,5.

Hiéu chuén:

Céan va cho vao 4 binh Erlenmeyer dung tich 250 ml (1 g
tinh bét ngd dang séap/binh). Thém vao mdi binh 50 ml
nwéc va 1 ml dung dich nwédc chira 1 mg acid glutaric/ml.
Thém vao binh mét 0,25 ml dung dich nwéc chira 1 mg
acid adipic/ml, thém vao 3 binh con lai lan lwot 0,5; 0,75
va 1 ml. Méi binh sau dé chra 1 mg acid glutaric va lan
lwot 1& 0,25; 0,5; 0,75 va 1 mg acid adipic. L&c manh céc
binh bang tay d& phan tan hoan toan tinh bét va thém 50
ml dung dich NaOH 4N. Tiép tuc I&c manh trong 5 phut, dé
méi binh trong chau nwédc & nhiét d& méi trwong va thém
can than 20 ml dung dich HCI 12N cho méi binh. Khi méi
binh ngudi, chuyén toan lwgng hén hop trong binh vao
phéu chiét dung tich 250 ml. Chiét vé&i 100 ml ethyl acetat
tinh khiét. RGt I&p nwéc & dwdi vao mot cde vai ; tap trung
|&p dung moi hiru co phia trén vao mét binh Erlenmeyer
dung tich 500 ml chiva 20 g Na,SO, khan. Chuyén phan
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tan trong nwéc quay tré lai phéu chiét va I&p lai chiét bang
ethyl acetat hai lan nia. L&c cac binh dinh ky trong 10
phut va sau dé loc qua gidy loc Whatman sb 1 vao trong
cac binh day tron dung tich 1 lit. Rlra cac binh va cac can
khéng hoa tan dwoc loc 2 14n béng 50 ml ethyl acetat. Co
toan bd phan chiét hiru co' va cac nwéc riva ctia méi binh
& nhiét do khéng qua 40°C, ap suat chan khong (50
mgHg) cho dén khi khé hoan toan.

C6 ethyl acetat nén dwoc thywc hién cang nhanh cang tét
b&i vi dé xay ra cac phan ¢ng thuy phan trong qué trinh.
Cac san pham thuy phan lam gidm d6 phan giai cta acid
adipic trong phan tach sac ky.

Thém 1an lwot 2 ml pyridn va 1 ml N,N-Bis-
trimethylsilyltrifluoroacetamid vao cac thanh phan khé. Day
nap tlrng binh day tron va rira bé& mat bén trong that ky
bang cach lac xody. D& yén céac binh trong 1 gi& sau do
chuyén khodng 2 ml tr méi binh vao céc lo thuy tinh nhé
va day kin ngay l1ap tirc. Bom 4 pl vao thiét bi sac ky khi.
Tinh két qua:

Xac dinh cac thoi gian lwu dbi véi mdi acid va xac dinh
chiéu cao pic dbi v&i acid glutaric va déi véi méi ndng do
acid adipic. V& dé thj biéu dién quan hé tuyén tinh gitra ty
|& chiéu cao pic cla acid adipic/chiéu cao pic cua acid
glutaric véi ham lwong acid adipic. Pwdng hiéu chudn nay
c6 thé dwoc sir dung nhwng don gidn hon st dung mét hé
sb dap ng (RF):

H, = W,
H

RF =

Trong do:

Hs va H;: Cac chiéu cao lan lwot cta cta acid adipic chuan
va acid glutaric;

W;: Khéi lwong acid adipic chuan

RF nén dwoc kiém tra méi tudn mot 1an.

Adipat téng sb:

Can chinh xac 1 g mau cho vao binh Erlenmeyer dung tich
250 ml, thém vao 50 ml nwéc va 1 ml dung dich tan trong
nwdc c6 1 mg acid glutaric/ml. Tién hanh nhw trong phan
Hiéu chuan, bat dau “L&c cac binh bang tay...”.

Acid adipic tw do:

Ccan chinh xac 5 g mau cho binh Erlenmeyer dung tich
250 ml, thém vao 100 ml nwéc va 1 ml dung dich acid
glutaric. LAc manh trong 1 gi¢, loc qua dung cu loc
Milipore 0,45 pum, thém 1 ml dung dich HCI dadm dac vao
phan loc dwoc va chuyén toan lwong vao phéu chiét dung
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tich 250 ml. Tién hanh nhw trong phan Hiéu chuan, bat
dau “Chiét v&i 100 ml...”.

Tinh két qué:
Dbi voi ca hai phép dinh lwong (“Ham lwong adipat tong”
va “Ham lwong acid adipic tw do”) ghi chiéu cao cac pic
dbi véi acid adipic va acid glutaric (néi chuan). Tinh ham
lwong l1an lwot adipat tbng s va acid adipic tw do cé trong
mau theo cong thirc sau:

H, « RF
H, xS x 10

A =

Trong do:
A: Ham lwong adipat tdng sé hoac acid adipic tw do (%)
Hx: Chiéu cao pic cta acid adipic trong dung dich mau
thwc
Hix: Chiéu cao pic cua acid glutaric trong dung dich méau
thwc
RF: Hé s6 dap wng dbi va&i acid adipic
S: Khdi lwong mau trong dung dich mau thuc (g)

Cac nhom adipat (%) = Ham lwong adipat tbng sb (%) —

ham Iwgng acid adipic tw do (%)
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Cac nhém hydroxypropyl

Propylen clorhydrin
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Pwoc mé ta trong Cét 3 cia Bang 1.

Thubc thtr Ninhydrin:

Dung dich 3% tinh thé 1,2,3,-triketohydrinden trong dung
dich natri bisulfit 5% trong nwéec.

Céch tién hanh:

Can chinh xac 50 — 100 mg mau cho vao trong binh dinh
murc dung tich 100 ml va thém 25 ml dung dich H,SO4 1N.
Chuan bj mét mau tinh bét chwa bién tinh ¢6 cung ngudn
gbc (tre 1a ngd hoac khoai tay) trong cling cach thwe hién.
D4t cac binh trong cach thay sdi va gia nhiét cho dén khi
cdc mau tao thanh dung dich. Lam ngudi va pha t&i thé
tich 100 ml bang nwéc. Néu can thiét pha loing mau hon
dam bao khong dwgc qua 4 mg nhom hydroxypropyl/100
ml, sau d6 pha mau trang tinh bét twong (rng. Dung pipet
ldy 1 ml cac dung dich cho vao cac éng thtr dinh mirc 25
ml ¢6 c&c nap thuy tinh dwo'c ngdm trong nwéc lanh, thém
tirng giot 8 ml dung dich H.SO, dam d&c vao médi 6ng. Lac
déu va dat cac éng trong cach thy séi chinh xac 3 phat.
Chuyén ngay lap trc cac 6ng vao chau da cho dén khi
dung dich lanh. Thém 0,6 ml ninhydrin, can than dé cho
thuéc thir chdy xudng theo thanh cua cac éng thir. Lac
déu ngay lap ttrc va dat cac 6ng trong chau nwéc 25°C
trong 100 phut. Diéu chinh thé tich trong méi éng t&i 25 ml
bang acid H,SO,4 va lac ngwoc cac 6ng vai lan. (Khéng
duwoc l&c). Ngay lap tirc chuyén cac phan cta cac dung
dich vao cac cong do 1 cm va sau chinh xac 5 phut do do
hap thu (A) & bwdc séng 590 nm, s& dung mau tréng tinh
b6t nhw 1a mau déi chirng. Chuan bi duwéng chuan bang
cac phan 1 ml cta cac dung dich chuan tan trong nwéc cé
10, 20, 30, 40 va 50 pg propylen glycol/ml.

Tinh két qua:

Cx0,7763x 10 F
Cac nhom hydroxypropyl (%) =-----------=--=m=mmemmmmemen
W
Trong do:
C: Ham lwong propylen glycol trong dung dich mau tinh
duoc dwa vao dudng chuan (ug/ml)
F: Hé s6 pha lodng (néu cAn mét pha lodng hon)
W: Khéi lwong mau (mg)
Puwoc mo ta trong Cot 3 cuia Bang 1.
Thiét bi s&c ky khi:
S dung thiét bi Hewlett-Packard Model 5750 hoac twong
dwong. Mét thiét bi cot kép dwoc trang bi detector ion hoa
ngon Ilra. M6t thiét bi tich phan Ia mét phan cda hé théng
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ghi.
Cot séc ky khi: St dung cot thép khéng ri, dai 3 m, dwdng
kinh ngoai 3,2 mm, dwoc nhdi 10% Carbowax 20M trén
80/100 mesh Gas Chrom 2, hoac twong dwong. Sau khi
nhoi, trwdc khi st dung, luyén cot qua dém trong diéu kién
nhiét dd 200°C, st dung dong khi heli v&i tbc dd 25
ml/phut.
Dung cu c6 dac: St dung dung cu c6 dac Kuderna-Danish
c6 mét binh dung tich 500 ml, c6 sén cta Cong ty Kontes
Glass,.. Vineland, N.J., My, (Catalog s6 K-57000), hoéc
twong dwong.

Céac binh ap lwc: S dung cac binh ap Iwc dung tich 200
ml, c6 giodng Neoprene, ndp day thuy tinh va gan véi mot
cai kep kim loai, c6 san cua Cong ty Fisher Scientific,
Pittsburgh, PA, M¥. (Vitro 400, catalog s6 3 — 100). hoac
twong dwong.

Hoa chét, thubc thir:

Diethyl ether: St dung diethyl ether khan, tinh khiét danh
cho phan tich.

Florisil: St dung vat liéu 60/100 mesh, c6 san cia Cong ty
Floridin, 3 Penn Center, PA 15235, My, hodc sadn pham
twong dwong.

Propylen chlorohydrin: S& dung Eastman sé P1325 1-
Chloro-2-propanol thich hgp, chra 25% 2-chloro-1-
propanol, c6 san cla Cong ty Eastman Kodak, Rochester,
N.Y.14650, My hoac twong duong.

Chuén bi dung dich chuén: Lay 25 pl hén hop cac déng
phan propylen chlorohydrin chira 75% 1-chloro-2-propanol
va 25% 2-chloro-1-propanol cho vao syringe (xylanh) dung
tich 50 pl. Can chinh xac syringe va bom mét phan vao
binh dinh mtrc dung tich 500 ml, d& chira mét phan nwéc.
Can lai syringe va ghi trong lwong cac chlorohydrin da lay.
Pha t&i thé tich 500 ml bang nwéc va ldc déu. Dung dich
nay chra khoang 27,5 mg hon hop cac chlorohydrin, hoac
khoang 55 pug/ml. Chuan bi dung dich nay méi trong ngay
str dung.

Chuén bi mau th:

Cho 50 g mau dai dién da dwoc tron vao Binh ap lwc va
thém vao 125 ml dung dich H,SO4 2N. Kep vi tri phia trén
binh va lac xody hén hop cho dén khi mau dwoc phan tan
hoan toan. Bat binh trong cach thuy soi, gia nhiét trong 10
phat sau do lac xody binh dé tron cac thanh phan, va gia
nhiét trong cach thdy thém 15 phut nlra. Lam ngudi trong
khéng khi t¢i nhiét dé phong sau dé trung hoa mau thuy
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phan t&i pH = 7 bang dung dich NaOH 25% va loc qua
gidy loc Whatman sé 1, hoac twong dwong, vao phéu
Buchner, st dung loc hat. Rira binh va gidy loc bang 25
ml nwdc va tap hop cac nwéc rira véi phan loc duoc.
Thém vao 30 g Na,SO, khan va khuay bang may khudy tw
trong 5 — 10 phut, ho&c cho dén khi Na,SO, dwoc hoa tan
hoan toan. Chuyén dung dich nay vao mét phéu tach dung
tich 500 ml dwoc trang bj véi khoa teflon, rira binh bang
25 ml nwéce va tap hop cac nwdc riva voi dung dich mau.
Chiét v&i 5 phan x 50 ml diethyl ether, d& it nhat 5 phat
trong m&i qua trinh chiét dé tach pha hoan toan. Chuyén
cac phan dich chiét ether vao dung cu cd dac, dat binh
hirng chia d6 cta dung cu cb dac trong cach thiy duy tri &
50 — 55°C va c¢b dac dich chiét t¢i thé tich 4 ml.

(Chua y: Dich chiét ether cia mau c6 thé chra tap chét la
gay tr& ngai dén phan tich va/hoéac bién gidi & cac sac do.
Céc tap chat nay la cac sadn phdm duoc sinh ra trong qua
trinh thuy phan. Cac khoé khan phan tich tao ra b&i sy xuét
hién cla cac tap chat dé cé thé tranh dwoc thdng qua viéc
st dung bién phap x& ly lam sach sau:

C6 dac dich chiét ether t&i 8 ml, thay vi 4 ml nhw da dé
cap & trén. Thém vao 10 g Florisil, trwédc d6 dwoc gia nhiét
dén 130°C trong 16 gi®&» ngay trwdc khi ding, vao cot sac
ky c6 kich thwéce thich hop, sau d6 vé nhe va thém vao 1 g
Na,SO, khan vao dinh trén cha cot. Lam am cét bang 25
ml diethyl ether va chuyén toan lwong dich chiét cé dac
vao cot véi sw tro gilp cla cac phan nhé ether. Rra giai
bang 3 phan x 25 ml ether, 14y tat ca phan rira gidi chuyén
vao dung cu c6 dac va cd dac dén 4 ml).

Lam ngudi dich chiét t&i nhiét d6 phong, chuyén toan
lwgng vao binh dinh mirc dung tich 5 ml v&i sy hd tro cla
cac phan nhé diethyl ether, pha t&i thé tich 5 ml bang
ether va lac déu.

Chuén bi mau dbi chrng:

Chuyén cac phan 50 g tinh bdt ngd dang sap chwa bién
tinh (chwa dwoc chuyén hod) vao 5 binh ap lwc riéng biét
va thém vao méi binh 125 ml dung dich H,SO4 2N. Thém
0; 0,5; 1; 2 va 5 ml dung dich chuan Ian lwot vao céc binh,
dé c6 dwoc cac néng do propylen chlorohydrin so véi tinh
bét lan lwot 1a 0; 0,5; 1; 2 va 5 mg/kg. Tinh néng d6 chinh
xac trong mdi binh t» trong lwong cac propylen
chlorohydrin da s dung trong cach lam Chudn bi dung
dich chuan. Kep vao vj tri dau binh, Iac xody cho dén khi
cac chét trong méi binh dwoc hoa tan hoan toan, tién hanh
thuy phan, trung hoa, loc, chiét, cé phan dich chiét va cudi
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cung pha nhw hwéng dan trong phan Chuan bi mau thir.
Céch tién hanh:

Céc diéu kién van hanh co thé khac nhau phu thudc vao
thiét bi cu thé sir dung, nhwng sac dd phu hop thu duoc
bang thiét bi Hewlett-Packard Model 5750 sir dung nhiét
dd cot 110°C déng nhiét; nhiét dd cdng bom 210°C; nhiét
dd detector 240°C; téc do6 dong khi hydrogen 30 ml/phut;
tbc dd dong khi heli 25 ml/phat, ho&c tbe dd khéng khi 350
ml/phat nhw khi mang. C6 bd ghi dén 1 mV; téc dd sap
xép, lam lodng va gidy ghi dwoc Iya chon dé téi wu hoa
cac dac tinh tin hiéu. Bom cac phan 2 pl cta méi dich
chiét c6 d&c dwoc chuan bi theo hwéng dan trong phan
Chuan bi mau dbi chirng, dé thoi gian da gitra cac lan
bom dbi véi cac pic tin hiéu twong (rng v&i hai déng phan
chlorohydrin ghi dwgrc (va tich phan dwoc) va cét duwoc
lam sach. Ghi va tinh téng cac dién tich tin hiéu (thiét bj
phan tich tin hiéu ra) t hai déng phan chlorohydrin dbi voi
mdéi mau dbi chirng. St dung céac diéu kién hoat dong
théng nhéat, bom 2 pl phan chiét cé dac chuan bj theo
hwéng dan trong phan Chuén bj mau thir, ghi va tinh téng
cac dién tich tin hiéu (thiét bi phan tich tin hiéu ra) t&r mau
thir.

Tinh két qué:

Chuén bj d6 thj dwdng chuan trén gidy bang cach vé céac
dién tich tin hiéu tdng ctia méi mau dbi chirng v&i cac
néng dd propylen chlorohydrin (mg/kg), xuat phét twr trong
lwong thwe ctia ddng phan chlorohydrin s dung. St dung
cac dién tich tin hiéu tdng twong (rng véi 1-chloro-2-
propanol va 2-chloro-1-propanol tr mau thl, xac dinh
ndng dd cta hén hop cac propylen chlorohydrin (mg/kg)
trong mau thi lién quan t&i dé thi dwdng chuan xuét phat
tr cac mau ddi chirng. Sau khi c6 dwoc kinh nghiém vé
cach tién hanh va biéu thi dwoc dé thi dwong chuén tir cac
mau dbi chirng tuyén tinh va I&p lai, sé mau déi chirng co
thé dwoc gidm dén mét mau co chira khoang 5 mg/kg hén
hop cac déng phan propylen chlorohydrin. Ham lwong
propylen chlorohydrin trong mau khi dé cé thé duwoc tinh
theo cbng thirc sau:

Cxa
A

Propylene chlorohydrins (mg / kg) =

Trong do:

C: Néng dé (mg/kg) cha cac propylen chlorohydrin (tbng
cta cac déng phan) trong mau déi chirng

a: Téng dién tich tin hiéu dwoc tao ra b&i cac déng phan
propylen chlorohydrin trong mau th
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A: Téng dién tich tin hiéu dwoc tao ra béi cac ddng phan
propylen chlorohydrin trong déi chirng
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Do ester héa cua natri
octenyl succinat tinh bot

Duw lvrong acid octenyl
sucinic trong natri octenyl
sucinat tinh bot
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Nguyén tac:

Do ester héa duoc xac dinh bdi lwong kiém tiéu thu sau
khi acid hoa va rira ky monoester cua acid octenylsuccinic
VO tinh bot.

Céch tién hanh:

Can va cho 5 g mau vao cbc dung tich 150 ml. LAm am
bang mét vai ml isopropyl alcol tinh khiét. Dung pipet thém
vao 25 ml dung dich HCI 2,5N trong isopropanol, dung
acid dé rlra mau bam trén thanh céc. Khuay trong 30 phat
bang may khudy ttr. Thém vao 100 ml isopropanol 90% tiy
dng dong chia d&. Khudy trong 10 phut. Loc mau qua phéu
Buchner va rira banh loc bang isopropanol 90% cho dén
khi dich loc thu dwgc khdong con ion clorid. S dung
AgNO; 0,1N dé kiém tra cac ion clorid. Chuyén banh loc
vao cbc dung tich 600 ml va rira nhe phéu Buchner dé rira
tinh bot trong cdc. Thém nwédc cat vao cho dén thé tich
300 ml. Bat trong cach thay sbi c6 khudy trong 10 phdt.
Chuén d6 trong khi con néng bang dung dich NaOH 0,1N
cho dén diém két thic dwoc phat hién bang
phenolphthalein.

Két qua:

0,162 x A
Do ester hoa (DS) = ---------------=---------
1-0,210x A
Trong do:
A: sb mili dwong lwong cia NaOH str dung/g octenyl
succinat tinh b6t

Chiét xuét va chuén bi dung dich miu:

Chiét xu4t khoang 500 mg tinh bét véi 15 ml methanol qua
dém vai lac thwong xuyén (can chinh xac lwong tinh bét).
Loc hén hop chiét. Rira tinh bét trén dung cu loc bang 7 ml
methanol. L&p lai 3 lan. Tap hop cac phan dich loc
(khodng 80% du lwgng dwoc chiét xuat béi cach lam nay).
Thém vao cac phan dich chiét thu dwoc 1 ml KOH 0,16N
trong methanol. LAm khd cac phan dich chiét thu dwoc
bang thiét bj c6 nhanh & 30°C. Hoa tan cén thu dwoc trong
2 ml methanol. L4y 0,5 ml dung dich can cho vao lo phan
¢ng. Thém vao lo phan (ng 0,5 ml thubc thir tao dan xuéat
(2,8 g 2-p-dibromoacetophenon va 0,28 g 18-Crown-6
trong 50 ml CH3CN). Thém 2 ml CH3CN vao lg phan wng.
DPay nap kin lo phan &ng va gia nhiét & 80°C trong 30
phat. Lam ngudi dung dich phan &ng dén nhiét a6 phong
(st dung trong 24 gi®).

Phan tich sac ky 1dng:

- Cot: Micro-Bondapark Cs (Waters) hoac twong duwong
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- Pha dong: rra giai Gradient methanol 70% trong nuwéc
dén methanol 80% trong nwéc trong 5 phat. Puong 6
(thiét bi 1ap trinh dung méi Waters 660).

Téc d6 dong: 1,5 ml/phat

Detector: UV tai bwéc séng 254 nm, dd tat dan 0,16 AUFS
Thé tich bom: 5 pl

Chuén bi dwéng chuén:

Chuan bj dung dich natri octenyl succinat 0,5 M (Dung
dich A). Lay 0,25 ml Dung dich A b&ng syringe cho vao
binh dinh m&c dung tich 25 ml. Pha t¢i 25 ml béng
methanol (Dung dich B). Chuan bi ba chuan hiéu chuan
bang céch 1y 0,5; 1 va 2 ml Dung dich B cho vao 3 binh
day tron dung tich 50 ml. Thém vao médi binh 1 ml dung
dich KOH 0,16N trong methanol. Lam khé méi dung dich
bang thiét bj c6 nhanh & 30°C. Hoa tan cén thu dwoc trong
2 ml methanol (Dung dich C;, C, va C3). Cho 0,5 ml dung
dich can vao lo phan &ng. Thém 0,5 ml thudc thir tao dan
xuét (2,8 g 2-p-dibromoacetophenon va 0,28 g 18-Crown-6
trong 50 ml CH3CN) vao lp phan &¥ng. Thém vao 2 ml
CH3CN. Pay ndp kin va gia nhiét t¢i 80°C trong 30 phut.
Lam ngudi dung dich phan rng dén nhiét dé phong (chat
dan xuét nén dwoc chuan bj khi can va s dung ngay).
Bom 5 pl vao thiét bi sac ky 16ng. Ham lwong chat ton dw
trong méi lan bom 5 pl nhw sau:

Péi voi Dung dich C; 0,2375 ug
Péi v&i Dung dich C, 0,4750 g
Pébi v&i Dung dich C3 0,9500 pg
Vé db thj biéu dién méi twong quan gitra chiéu cao pic thu
duwoc tir trén sac ky dd véi pg chat tén dw/5 ml dung dich.
Tinh két qua:
Chuan bi dwérng chudn dwa vao cach tién hanh. S dung
chiéu cao pic cla mau chwa biét tlr sac ky dd, xac dinh
ham lwong chét tén dw (tinh theo acid octenyl succinic)
trong thé tich bom tlr dwérng chuén.

o 300 x gia tri tir d0 thi
% Chat ton dw trong tinh bt = ----------=-=-mmm e

Khéi lwong tinh bot (mg)
Ghi_chl: Céng thire nay dwoc hiéu chinh vé do thu hoi
100% béang céch chia cho 0,80; do vay 240/0,80 = 300.
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