PHAN TICH PHU GIA THU'C PHAM VA CAC CHAT CO LIEN QUAN TAlI

CONG TY DICH VU KHOA HQC CONG NGHE SAC KY HAI PANG
Nguyé&n Huynh Tuin Anh, Mai Thanh Binh, Pinh thi Ha Long, P Vii Phwong Thio, Vwong quang

1.

1.1.

Huy, Nguyén vii Khanh, Pham Thi Anh, Di¢p Ngoc Swong, Chu Pham Ngoc Son

Cong ty cé phan dich vu khoa hoc cong nghé Sac Ky Hai Pdang

GIOI THIEU

Phu gia thuc pham la gi?

Phy gia thyc pham (PGTP) la nhiing chat khong duoc coi la thyc pham hogc mot thanh
phan cua thuc pham. Phu gia thuc pham co it hodc khong c6 gia tri dinh dudng, dugc chu dong
cho vao véi muc dich dap tng yéu cau caa cong nghé trong qua trinh san xuat, ché bién, xur 1y,
bao g6i, van chuyén, bao quan thuc pham. PGTP khéng bao gom cac chat 6 nhiém hoic cac chat
bd sung vao thuc pham véi muc dich tang thém gié tri dinh dudng cua thyc pham.

1.2. Céc loai phu gia thuc pham

Duya theo chirc ning, cong dung, tinh chat, danh muc cac chat phy gia thuc pham duoc
phép sir dung trong thuc pham. Theo quyét dinh s6 4196/1999/QD-BYT ngay 29/12/1999 va
3742/2001/QD-BYT ngay 31/8/2001. Phu gia thyc pham dugc xép vao 22 nhom theo chirc ning
duoc thé hién & bang 1.

Bang 1: Nhém phy gia thiec pham theo chire nang

S6 chat trong nhém va cac chat

TT Nhom Muc dich sir dung dién hinh
Chét diéu chinh do Dung d? duAy trinh hvay lam 41 chat nhu: kaliaxetat, axit
1. . n trung hoa d6 chua cua thyc | . . : )
acid hay d6 chua oham citric, acid orthophosphoric...
A Ak Diing dé 1am tang hay cai thign | & ¢hat nhu: acid glutamic,
2. Céc chat dieu vi o 2 mononatri  glutamate,  acid
vi cua thuc pham - .
guanilic, acid inosinic...
3 Céc chét én dinh I?ungkde IarrA) on d{ﬂh hcx phan | 13 Chat nhu: pohvmylpyrohdon,
tan, dong nhat cua san pham Canxi cacbonat, kali clorua...
Qung _de Cap tm\ U phAat trien 29 chit nhu: acid sorbic, Natri
At \ cuaa vi khuan, lam cham hay o .
4. Céc chat bao quan . N o | SOrbAt, sunfuadioxit, kali
ngung qua trinh Ién men, acid bisunfit
hoéa hay hu hai cua thyc pham
Cic chit chéng D\ung de ph(ing su ?hong V(?n 14 chat nth: ’E_rlmaglef
5. dong vén va tao sy dong nhat cho san | Orthophosphate, c&c muoi amoni

pham thuc pham

xitrate...
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Cac chat chéng oxy

Dung dé @& phong hay can tro

15 chat Acid ascorbic, Alpha

. hoa o ;0 Xy hoa trong san pham thyc tocopherol, TBHQ, BHA....
pham
, , 7 , 4 chat nhu: Propilen glycol,
- Cac chat chong tao | Dung d€ lam mat khd néng tao | Polyetylene glycol,
' bot bot trong thuc pham polyoxyetylen (20) Sorbitan,
monooleat, Polydimetyl siloxan
8 Céc chét don Dungq de l?m tang khoi luong 3,Chat nhu: Xenlulpza vi tinh the,
cho san pham sap carnauba, Natri alginate.
9. Céc chét tao ngot Du;ng dé tao vi ngot cho thuc | 7 c_hat gom: Manitol, acesulfam
pham kali, Sacarin, ....
bR A Dung & lam ting do day, do | 19 chat gdom: Dextrin, tinh bot
10. g? ¢ ch¢ pham tinh dong dic, ¢ 6n dinh va ting | rang trang vang, tinh bot da dugc
(_)t A ) A W Y ;
khoi lugng caa thuc pham xtr ly bang xit...
. Ding de xic tac qua trinh | g\ . gom: Amilaza cac loali,
11. | Céac enzym chuyén hoa trong ché bién thuc .
x proteaza, glucoza oxidaza,...
pham
12. | Céc chét day khi Dung de fiaquhon;g khi trong | 2 chat gom: khi nito va khi nito
tii dyng cac san pham dioxite
13. | Céc chét 1am bong Du;ng dé lam bong bé mat san 6\chat gom: sap opg, d:au Iihoang
pham dung cho thyc pham, sap dau,...
14. | Céc chét lam day Qung c}e Ianj cpat qon, lam cho | 20 chat gom: acid alginic,
san pham tro nén dac hon carragccnan,...
15. | Céc chatlam am Dung d¢ tao cho sin pham co | , . gom: glyxerol
d6 am theo y muon
16 | CA&C chat 1am ran | Dung dé lam ting tinh rdn chac, | 8 chat gom: canxi citrate, canxi
" | chac tranh sy v& nat cua thuc pham clorua, canxi sulphat...
A e Dung dé tao ra hé phan tan Zf" Chat, gom:_Mong va dIg|yCEI:I'[
17. | Céc chat nhii héa A A 2 cia cac acid béo, este cua
dong nhat caa san pham e :
glycerol véi axit lactic....
7 24 pham mau téng hop va 11
18. | Céc loai pham mau Dung dé tao ra hoac cai thién | pham mau ty nhién nhu: vang

mau sic cho san pham

curcumin, vang tartrazin, vang
quinolin, ndu HT.....
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Cac chat tao phuc

Dung dé tao phirc hoa tan véi
cac kim loai da hoa tri, cai thién

14 chat gom: lsopropyl xitrat,
canxi dinatri etylendiamin-tetra-

191 kim loai hoa tan chat luong va tinh ving chdc | axetat, natri polyphosphate, natri
cua thuc pham gluconate.....
20. | Céac chét tao xép Dung dé tao x4p cho san pham Nhom nay gom 2 chat. amoni
cacbonate, natri cachonate
21. | Chét xit Iy bot Dupg cai th\len chat lucyxng Nhor_n nay c_h1 c6 1 chat:
nudng hoac mau cho thyc pham | azodicachonamit
Céc chat tao huong Diing dé tao miii thom cho céc Nhom nay go‘rp 60‘chat bao g?m
22. | thom cho thuc | _, 2 2 huong ty nhién va huong tong
2 san pham thyc pham
pham hop
1.3. Yéu ciu vé sir dung phu gia thuc pham

1.4.

Theo diéu 17, Nghi quyét s6 51/2001/QH10 cua Luat an toan thuc pham Ia:

Pép tng quy chuan k¥ thuat tuong wng, tuan tha theo quy dinh vé phu gia thuc pham va
chat ho tro ché bién thuc pham

C6 huéng dan sir dung ghi trén nhan hoic tai liéu dinh kém trong mdi don vi san pham
bang tiéng viét va ngdn ngir khac theo xuat xi san pham

Thugc Danh muc phuy gia thuc pham dugc phép sir dung trong san xuét, kinh doanh thuc
pham do b truong bo y té quy dinh

Ping ky ban cong bd hop quy voi co quan nha nudc ¢6 tham quyén trude khi luu thong

trén thi truong

Céc quy chuin xac dinh

Mot sé quy chuan ky thuat duoc bo y té ban hanh cho ting loai phu gia thuc pham va yéu
cau k¥ thuat cho tung chat phu gia thuc pham. Pham vi &p dung caa cac quy chuan la céc to
chtc, ca nhan nhap khau, xuat khau, san xuét, budn ban va st dung cac phu gia thuc pham va co
quan nha nudc 6 lién quan. C6 thé ké dén cac Quy chuan Viét Nam sau:

QCVN 4-1/2010:
QCVN 4-2/2010:
QCVN 4-3/2010:
QCVN 4-4/2010:
QCVN 4-5/2010:
QCVN 4-6/2010:
QCVN 4-7/2010:

Quy chuan Quéc Gia vé phu gia thuc pham — chat diéu vi

Quy chuan Quéc Gia vé phuy gia thuc pham — chat l1am am

Quy chuan Quéc Gia vé phu gia thuc pham — chat tao xp

Quy chuan Quéc Gia vé phu gia thuc pham — chat chdng dong von
Quy chuan Qudc Gia vé phuy gia thuc pham — chét giit mau

Quy chuan Qudc Gia vé phu gia thuc pham — chat chéng oxy héa

Quy chuan Quéc Gia vé phu gia thuc pham — chat chng tao bot
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QCVN 4-8/2010: Quy chuin Quéc Gia vé phu gia thuc pham — chét ngot tong hop
QCVN 4-9/2010: Quy chuan Quéc Gia vé phu gia thuc pham — chéat 1am ran

QCVN 4-10/2010:
QCVN 4-11/2010:
QCVN 4-12/2010:
QCVN 4-13/2010:
QCVN 4-14/2010:
QCVN 4-15/2010:
QCVN 4-16/2010:
QCVN 4-17/2010:
QCVN 4-18/2011:
QCVN 4-19/2011:
QCVN 4-20/2011:
QCVN 4-21/2011:
QCVN 4-22/2011:
QCVN 4-23/2011:

Quy chuan Quéc Gia vé phu gia thuc phdm — phim mau

Quy chuan Qudc Gia vé phu gia thuc pham — chat diéu chinh d6 acid
Quy chuan Quéc Gia vé phu gia thuc pham — chat bao quan

Quy chuan Quéc Gia vé phu gia thuc pham — chat 6n dinh

Quy chuan Quéc Gia vé phuy gia thuc pham — chét tao phirc kim loai
Quy chuan Quéc Gia vé phu gia thuc pham — chat xu Iy bot

Quy chuan Quéc Gia vé phu gia thuc pham — chat don

Quy chuan Quéc Gia vé phu gia thuc pham — chat khi day

Quy chuan Quéc Gia vé phu gia thuc pham — ché pham tinh bot
Quy chuan Quédc Gia vé phu gia thuc pham — Enzym

Quy chuan Quéc Gia vé phu gia thuc pham — chat 1am béng

Quy chuan Qudc Gia vé phu gia thuc pham — chat lam day

Quy chuan Quéc Gia vé phu gia thuc phiam — chat nhii hoa

Quy chuan Qudc Gia vé phuy gia thyc pham — chat tao bot

Cac quy chuan nay dua ra cac yéu cau k¥ thuat va phuong phap thir dbi véi tirg chat phu gia
cu thé.

Muc dich ciia phan tich phu gia thuc pham Ia:

Phu gia thuc pham ¢ nam trong danh muc cho phép

— Panh gia chét lugng phu gia thuc pham

Phét hién st dung phu gia thuc pham ngoai danh muc hoic cac loai héa chat cim sir

dung trong thuc pham

— Luwong phu gia thic pham cho phép sir dung trong thuc pham

Tuy nhién khi phan tich phu gia thuc pham thi c6 mét sé thuan loi va kho khin nhu:

1.5.1. Thuan lgi
— Hau hét céc chét phu gia thuc pham déu cd cac quy chuan di dua ra cac phuong phap

phan tich, nén phong thi nghiém chi can ching minh phong thi nghiém c6 da nang lyc,
du diéu kién dap ung dé bao dam két qua phan tich chinh xac.
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— Beén canh d6 tiéu chuan JECFA monograph 1-Vol. 4: ciing dua ra cac yéu cau ddi véi
phu gia thyc pham, cac phuong phap phan tich, quy trinh thir nghiém cho cac chat phy
gia thyc pham ciing dugc sir dung trong phan tich phu gia thuc pham.

— Céc phuong phap phan tich phuc gia thue phadm cha yéu sir dung trong cac quy chuan
nay hau hét 1a: Cac k§ thuat phan tich c6 dién nhu: ky thuat chuan do, ky thuat trong
lwong, k¥ thuat so mau va quang phd hap thu nguyén tir nén hau hét cac phong thi
nghiém c6 thé tién hanh kiém tra duoc.

1.5.2. Khé khin

— Theo quy chuan ky thuat yéu cau cho timg loai phu gia thuc phdm thi kiém tra nhiéu
thong s6, do d6 mot phong thi nghiém hau nhu chua du hoa chat, thiét bi dé dap ung
phan tich day du cac thong s6 theo quy chuan yéu cau.

— Phan tich d6 tinh khiét cua phu gia 1a phan tich da lugng nén yéu cau do6 chinh xéc cao
> yéu cau ngudi thuc hién phan tich phai thanh thao va kinh nghiém

— Cung modt nhém phu gia c6 cac chét phu gia rat giong nhau vé tinh chat, néu ngudi sir
dung phéi tron hai chat ¢ cung tinh chat vao, khi phan tich theo diing quy trinh trong
quy chuan yéu cau thi két qua cé thé bi lac.

2. MOT SO QUY TRINH PHAN TIiCH PHU GIA THUC PHAM TAI PTN CONG TY
CP DV KHCN SAC KY HAI PANG

Céc thong sb thong thuong kiém tra chat lugng cho mét loai phu gia thuc pham theo quy
chuan ky thuat:

Vi du: Gidi thiéu vé yéu cau vé ky thuat va phuong phap thir cho mot loai phu gia thuc pham cu
thé theo Quy chuan Viét Nam.
PHU LUC 1
YEU CAU KY THUAT VA PHYONG PHAP THU POI VOT KALI ACETAT

1. Tén khac, chi s6 INS 261 <—mi s6 quéc té ciia PGTP (Codex)
ADI khéng giéi han.€—lwong cho phép mg/kg trong lwong co thé, ngay

2. Pinh nghia

Tén héa hoc Kali acetat

Ma sé CA.S. 127-08-2

Céng thirc héa hoc C2H3KO2

Céng thikc cdu tao CH3-COOK

Khoi lwong phdn tir 98,14

3. CAM QUAN Tinh thé tan, khong mau hodc bot tinh thé mau tring, khdng mui hodc hoi c6 mui
4. Chikc nang ?I;?tlcdiéu chinh d6 acid, chit dém, chit bdo quan chdng vi sinh vit.
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5. Yéu ciu ky thuat

5.1. Pinh tinh

Dé tan

pH

Kali

Acetat

5.2. D0 TINH KHIET
Gidm khoi lwong khi sdy kho
Tinh kiém

Natri

Chi

5.3. Ham lwgong CH3-COOK
6. Phwong phap thw

6.1. D tinh khiét

Tinh kiém

Chi

6.2. PINH LUONG

R4t dé tan trong nwéc, dé tan trong ethanol.
7,5 -9,0 (dung dich 1 trong 20).
Phai c6 phan t&rng dac trung cua kali

Phai c6 phan trng dac trung cuia acetat

Khéng dwoc qua 8,0% (Sdy tai 150 °C trong 2h)
Dat yéu ciu (mo ta trong phan Phwong phép thir).
Am tinh.

Khéng dwoc qua 2 mg/kg.

Khong dwoc thdp hon 98,0% sau khi sy kho

Hoa tan 1 g miu thir trong 20 ml nwéc dun sbi d€ ngudi vira chudn bi, thém 3 giot
dung dich phenolphatalein (TS). Néu dung dich c6 mau héng thi ]am mat mau bing
cach cho thém dung dich acid hydrocloric 0,1N, lwgng acid hydrocloric 0,1 N st dung
khong dwoc qua 0,5 ml.

Thit theo hwéng din tai JECFA monograph 1 - Vol. 4. Xac dinh bing ki thuat hdp thu
nguyén ttr thich hop cho ham lwong quy dinh. Lwa chon c¢& mAu thir va phwong phap
chudn bi mau dwa trén nguyén tic cia phwong phap mé ta trong JECFA monograph
1 - Vol. 4 phan cic phwong phap phéan tich céng cu.

Can 200mg mAu thir d3 dwgc 1lam khd trude, chinh xac dén mg, hoa tan trong 25 ml
dung dich acid acetic bang. Cho thém 2 giot dung dich tim tinh thé (TS) va chuin do
v&i dung dich acid percloric 0,1 N trong acid acetic bang. Tién hanh x4c dinh mau
tréng va hiéu chuén két qué chuin d6 néu can.

Mdi ml dung dich acid percloric 0,1N twong dwong véi 9,814mg C2H3KO2.

2.1. Thuc hién kiém tra phan tich tai Cong ty CPDV KHCN Sic Ky Hai Ping

2.1.1. Kiém tra cam quan: Dé kiém tra chi tiéu cam quan cua cac chat phu gia thuc pham,
Cong ty tién hanh thanh 1ap hoi dong cam quan véi cac chuyén gia dau nganh trong linh
vuc phan tich, hoi dong s& danh gia va dwa ra két luan

2.1.2. Kiém tra dinh tinh

Kiém tra xem sy c6 mit cua cation hodc anion v6 co 1a thanh phan cia PGTP theo cac
phuong phap héa hoc ¢6 dién, so mau, ki thuat quang phd hap thu nguyén ta, hodc ky

thuat sic ky hién dai

2.1.3. Kiém tra d9 tinh khiét

Thuong kiém tra cac thong so sau:

— Chat bay hoi khi sdy

— Toéng ham luong tro

- As
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~ Pb
— Kim loai nang
2.1.4. Pinh lwong chat phu gia thuc pham

2.1.5. XAC DPINH As, Pb, Hg, Se, KIM LOAI NANG TRONG PGTP BANG PP QUANG
PHO HAP THU NGUYEN TU

2.1.5.1.Nguyén tic chung:
Cac kim loai trong PGTP duoc chuyén sang dang tu do:
— PGTP ban chét v6 co: hoa tan bang axit HCI, NHO3

— PGTP ban chit hiru co: v6 co hoa biang PP kho (t° cao) hoic hdn hop axit c¢d tinh oxi
hdéa manh

2.1.5.2.Loai trir cac yéu té anh hwéng nén hoic tinh hiéu do

As, Se duoc chuyén sang dang khi AsHs va SeH, trong hé tao hydrua va phan hiy thanh hoi
nguyén tir As, Se bang nhiét do cao

Hg nguyén ttr dugc khir tir Hg?*
Pb duoc nguyén tir hda bang 10 nhiét dién
2.1.5.3.Nguyén tic caa ky thuat AAS

Cac nguyén té xac dinh duoc chuyén sang
trang thai hoi nguyén tir. O trang thai nay
cac nguyén té xac dinh hap thu mot cach
chon loc btc xa dac trung. B giam cuong
d6 cua buc xa dic trung ti 1¢ véi ndng d6 hoi
nguyén tir cua nguyén té xac dinh tai vi tri
buc xa di qua.

Dua vao d6 hap thu caa ddy chuan ta biét dugc nong do ciia nguyén té can xac dinh.

Biéu dién sy phu thuoc Abs theo C:

Abs Do thi A=1(C)
Cich x4c dinh: *
—  Doc trén do thi ]
—  Giai theo phwong trinh hoi quy: 23 1
y=bx+a  trongdod:y=Abs;x=C 15 1
Két qua phan tich: 10 - i
Ham luong kim loai (X) c6 trong mau: 5 !
: C;
C *V 0 T T —k T : >
X(mg/kg): ° * f n nA1 n2 03Cx 04 ns

S
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2.1.6. XAC PINH HAM LUQNG AM BANG PHUONG PHAP SAY O 105°C

Quy trinh thyc hién: MAu cho vao cdc da biét trude khdi lwong, sdy & nhiét ¢ 105°C dén
khéi luong khong d6i, thanh phan hao hut chinh 12 am.

Can 3-4 Say 105°C dén khdi Lam nguoi Can vatinh

(9) mau luong khong doi binh hat am két qua
Uu diém nhanh, don gian d& thuc hién nhung phu gia thuc pham chira cac chét c6 nhiét do
s6i nho hon nudc s& bi bay hoi theo-> két qua s& cao hon thuc té.

2.1.7. XAC PINH HAM LUQNG MOQT SO PHU GIA THUC PHAM LA CHAT BAO
QUAN VO CO
2.1.7.1.XAC PINH SULPHUR DIOXIDE
— Sulphur dioxide (SO,) sir dung dang khi (SO,), dung dich (H,SO3) hoac Na,SO3 (K,
Ca) > tinh két qua SO,

— Chuc nang: chat bao quan 1am giam qua trinh phéat trién nAim men, nam mac, vi khuan
hiéu khi, chéng su chuyén mau nau cua rau qua do cac phan &ng enzyme

—  Gi6i han st dung trong thyc pham USA 10-20 mg/kg, Viét nam < 50 mg/kg
% BDinh tinh
e Lam mat mau Malachite green, p-rosaniline

e  Zn tac dung véi SO, trong mdi trudng acid tao thanh H,S (khi) sinh ra két taa mau
den véi Pb(CH3COO0),

®,

¢ Dinh lwgng

e Nh6m 1: Chuan d, cuc phd, dién hda, so mau

e Nhoém 2: Chung cat trong mdi truong khi tro, hap thu SO, trong dung dich ¢ chat oxy hoa
(H20,) sau d6 xac dinh xac dinh bang phuong phap chuan d¢ hoic trong luong.

Quy trinh tham khéo san:

Ong chwa

Cén khoing 10 g méu Cho vao ong hap thu 20 &’ hip thu

cho vao binh cau mL H;0; 6%
0, : v
Thém 400 mL nwéc cat Chuéndd dung dich hép Binh chira
va 90 mL HCI (1:3) thu bing NaOH 0.1 N _ aala
7 U
Chung cit 2 gid, lam Tinh két qua va bo cdo
ngudi.
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2.1.7.

7
*

Nitrit
diazonium +  a-naphtylamin ->a-
naphtylamin azobenzen sunfonic mau héng
ddAmax520nm

Xac dinh Nitrat khir vé Nitrit bang Cd rdi

% Xac dinh bang phwong phap so mau

2. XAC PINH HAM LUOQNG Nitrat va Nitrit (NO3', NOy)
Han ché phat trién vi khuan
Mau va vi
Chiét tach khoi mau bang nuéc nong

+ A.Sunfanilic —>A.Sulfanilic

xéc dinh gidng Nitrit. Thiét bi quang phd hap thu phan tir

Quy trinh xi Iy mau tham khao

2.1.7

Can khoéng 1-2 g mau Thém 50 mL nudc Cét Lam ngu@i, Chuyén vao binh
cho vao céc 100 mL nong ¢ 80°C, lic vadun [—>| dinh mac 100 mL, thém nuéc
cach thuy 15 phit & cat thanh 100 mL
v

Loc va xac dinh Nitrit va Nitrat
theo phuong phap so mau

3. Pinh hrong céc chit phu gia bing phwong phap chuin dd véi dung moi khong nuéc

Chuan d¢ véi acid — bazo 12 mot trong nhitng k¥ thuat co ban va quen thudc ddi voi tat ca
kiém nghiém vién trong phong thi nghiém, tuy nhién hau hét cac phép chuan d6 nay déu
duogc thuc hién trong méi truong dung moéi 1a nude. Trong dung mdi 1a nude ¢6 wu diém 1a
d& thyc hién, nhung trong méi truong nudc thi khong thé chuin do duoc cac acid yéu va
bazo yéu (c6 hing s phan ly nho hon 10®) boi vi phan ing xay ra khong hoan toan va rat
kho xac dinh diém cudi. Nhung co6 thé chuan do nhiéu hop chét 14 acid yéu hodc bazo yéu
trong dung méi khong nude, boi vi cac dung méi ndy cd thé 1am ting tinh acid hodc tinh
bazo ctia cac hop chat can xac dinh.

Linh vyc phan tich phu gia thuc pham thyc hién xac dinh rat nhiéu cc hop chat 1a acid yéu
hodc bazo yéu bang phuong phap chuan d6 acid bazo, dé xac dinh dugc cac hop chét nay
thi hau hét cac tiéu chuin déu dua ra quy trinh thuc hién chuan do trén mot dung moi
khong phai 1a nudc, trong phan nay xin dua ra vi du dé minh hoa cho k¥ thuat chuan do
nay.

Quy trinh thir xac dinh ham lwegng KALI ACETAT

Nhu d3 biét Kaliacetat 1a phu gia thuc pham thuéc nhom chit diéu chinh do acid, no co
nhom CH3COO' ¢o tinh kiém, trong mdi truong nudc thi nhém nay cé hiang s phan ly la
pK, = 10°%, hing s6 phéan ly nhd nén phan tmg chuin do s& xay ra khong hoan toan néu
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chuin d¢ bing acid manh trong méi truong nude. Tuy nhién c6 thé chuan do trong moi
truong acid yéu theo quy trinh sau:

Can 200mg mau tht di duoc lam

khé trudce, chinh xac dén mg, hoa tan ,

trong 25 ml dung dich acid acetic .
. . 4

bang. Cho thém 2 giot dung dich tim F/ﬂf"'

tinh thé (TS) va chuin do voi dung
dich acid percloric 0,1 N trong acid '
acetic bang. Chuan do dén khi dung W
dich chuyén tir mau tim sang mau luc

lam. Tién hanh xac dinh mau trang va s
hi€u chuan két qua chuan dg néu can. ’ ' =

M5bi ml dung dich acid percloric 0,1N ij
tuong duong véi 9,814mg C,H3KO.. Mau tim

Mau luc lam

3. MOQT SO QUY TRINH PHAN TICH PHU GIA TRONG MQT SO NEN MAU
THU'C PHAM

3.1 PINH LUQNG 2,4-DIAMINOAZOBENZENE VA ORANGE Il TRONG NEN MAU

THIT BANG PHUONG PHAP HPLC-UV

3.1.1. Hoa chat
Chuan tinh khiét: Orange II (d§ tinh khiét 99,9 %) cua hdng Dr. Ehrenstorfer
Chuan 2,4-diaminoazobenzene hydrochloride (d¢ tinh khiét > 99%) cua hang Sigma-
Aldrich
Acetonitrile cua héng J.T.Baker dung cho HPLC, MgSO4 CH3;COONa, CH;COOH,
HCOOH , HCOONa cua Merck, hon hgp bot PSA (primary secondary amine) va C18 cia

hing Agilent dé thyc hién giai doan clean-up trong ky thuat chuan bi miu theo
QUEChERS.

3.1.2. Chuén trung gian va dung dich chuan 1am viéc
Chuan gbc don cta timg chit Orange II, DAB c6 néng do 1000 mg/L trong acetonitrile.

Chuan hdn hop trung gian cta Orange II, DAB c¢6 noéng d6 50, 100, 200 mg/L duoc pha
lodng tir chuan goc.

Hbn hop chudn lam viéc dugc xdy dung véi nong do 0,01, 0,02, 0,05, 0,1, 0,2, 0,5 ,1, 2, 5,
10, 20 mgl/L.

3.1.3. Quy trinh xir ly miu

Phuong phap QUEChERS theo AOAC 2007.01 duoc tham khao. Can khoang 5 g mau da
dugc dong nhat vao ong ly tam 50 mL. Mau dugc chiét trong giai doan mot véi 15mL dung
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3.14.

dich 1 % acid acetic trong acetonitrile + hdn hop mudi (MgSO4: 6 g + CH3COONa : 1,5 g),
lic trong 2 phat, ly tdm 5000 vong/phut trong 5 phat. chuyén toan bd dung dich thu duoc
qua 6ng ly tdm khéc c6 chira 0,15 g PSA va 0,15 g C18, lic trong 1 phat, ly tim 5000
vong/phit trong 5 phut. LAy 5mL 16p dung dich phia trén c6 quay va dinh muc lai bang 1
mL acetonitrile. Loc qua mang loc 0,45 pm, cho vao lo thay tinh 1,5 ml va tiém vao may
HPLC-UV.

Piéu kién HPLC-UV

Thiét bi HPLC-UV 20AD SHIMAZU dugc sir dung dé phan tich dong thdi DAB va Orange

Diéu kién cho HPLC-UV:

>

YV V VYV

3.15

Cot phan tich: GL Sciences Inc C18 (250 mm x 2,1 mm, 4,6 um)

Pha dong : A:B (20:80) (A la Acetonitrile, B la dung dich dém sodium acetate pH = 4,8)
Téc do dong : 0,3 ml/phat; ché d6 dang dong

Thé tich tiém: 10 pL

Budc song: kOrnage n =492 nm A2 4-diaminoazobenzen = 437 nm

Pwong chuan

Chuan dung xay dyng duong chuan c¢6 nong d6 0,01, 0,02, 0,05, 0,1, 0,2, 0, 5, 1,0, 2,0, 5,0,
10, 20 mg/L . Buong chuan the hién dién tich cua tinh hiéu phan tich theo ndng do chuan.
Két qua duong chudn v6i hé sb twong quan R? tir 0.9991-> 1 cua Orange 11 va DAB duogc
thé hién & bang 2.

Bang 2. Phuwong trinh dwong chudn va hé so twong quan ciia Orange 11 va 2,4-
diaminoazobenzene

Hop chat Khoang ndng do 1am viéc DPuong chuan Hé s tuong quan (R?)

Orange Il 0->1,0 mg/L Y=406763x-271.44 0,9999
2,4-diaminozabenzene 0->1,0 mg/L Y = 4109696x-1586.8 1

Orange Il 1220 mg/L y=413961x- 12529 1
2,4-diaminozabenzene 1220 mg/L Y = 437899x-24054 1

Trang 11/ 27




Chromatogram
D:\SackydoWam 2013\e @ai\2.4 DB va Orange Ihstd (15 ppmled

uVv
Z
g s
=
20000+ =
g =
@
el
15000+ =
10000
5000+
0 e o —L L 1Det.A Chl
1 2Det. ACH2
— T T ———

e
L

—— — T ———
0.0 25 50 15 10.0 12.5 15.0 17.5

min
1 DetAChl f492nm
2 Det.ACH2 /437nm

Hinh 1. Chudn hén hop Orange 11 va 2,4-diaminoazobenzene ¢ nong dé 0.5 mg/L

Gi61 han phat hién cua DAB, Orange II trén nén mau da ga, thit x4 xiu dugc thé hién &
bang 3.

Bang 3. LOD cua Orange 1l va 2,4-diaminoazobenzene trén nén mau da ga va nén mau thit

quay
Nen mau Hop chat C(mg/Kg)" | SN | LOD (mg/Kg)
Orange |1 0,230 15,5 0,045
pag 2 4-diaminoazobenzene 0,224 14,5 0,046
Orange Il 0,230 16,3 0,042
Thitauay 2 4-diaminoazobenzene 0,224 15,2 0,044

* Da hiéu chinh véi do tinh khiét dé cho va dua trén khéi lirong mdu da cén
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3.1.6 Mt sé két qua phan tich trén cac nén miu
Két qua phan tich mét s6 mau thit ga, xa xiu, heo quay, thit vit, bot gia vi, thuc phém da
qua ché bién...dugc lay ¢ cac cho va siéu thi trong thanh phd H6 Chi Minh. Orange II va

2,4-diaminoazobenzene phat hién vdi néng do duoc thé hién ¢ bang 4.

Bang 4. Két qua phan tich Orange 11 va 2,4-diaminoazobenzene ciia mét s6 mdu c6 phat hién

. P X Khoang nong d6
p S6 mau phan tich | S6 mau phét hién % mau nhiém x g % )
Hop chat x x mau bi nhieém
(mau) (mau) (%)
(mg/kg)
9 (5 mau xa xiu,
Orange Il 99 ( x . 9,09 0,4-10
4 mau thit quay)
2,4- 19 (17 mau ga, 2
. 101 (17 mau g 18,81 0,1-30
diaminoazobenzene mau vit)
- ‘ 200000-{
10000 |(k ]
o I ~ 1DeL A Chl L \‘l)t.-l‘\(v:\L
Mau da ga phat hién DAP vé&i ham lugng Mau xa xiu phat hién Orange Il v&i ham
0,62 mg/Kg luong 8,35 mg/Kg

Hinh 2: Két qua phan tich Orange 11 va 2.4-diaminoazobenzene
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3.2. PINH LUQNG CYCLAMAT BANG SAC KY ION
3.2.1. Hoa chit

Natri cyclamat ctiia Supelco (d6 tinh khiét 99,9%) hoic twong duong
Acid sulfuric dam dic (H;SO4) ctia Merck (P tinh khiét 95-97%) hoic twong dwong
Sodium Carbonate (Na;COs3) ctia Merck (d6 tinh khiét 99,9%)
Nudc cét hai lan
3.2.2. Chuén trung gian va dung dich chuén Iam viéc

C}luén cyclamat 1000 mg/l: can 0,11292 g Natri cyclamat hoa tan trong 100 ml bang nudc
cat hai lan.

3.2.2.1. Chuan thw cap va chuan lam viéc

Chuan thir cép 100 mg/1: 14y 10 ml chuan gbc vao binh dinh mtc 100 ml va dinh mirc bang
nudc cat hai lan.

Chuén lam viéc 0,5, 1, 2, 5 mg/l: lé:ly lan luot 9,5, 1,‘2, 5 ml chuan tha cép vao binh dinh
murc 100 ml va dinh murc t&1 vach bang nude cat hai lan.

Chuan 1am viéc 10, 20, 50 mg/I: ldy lan luot 1, 2, 5 ml chun gdc vao binh dinh mirc 100
ml va dinh muc té1 vach bang nudce cat hai lan.

3.2.2.2. Dung dich sw dung cho suppressor

Kénh acid gbm acid sulfuric 0.1 mol/l: 14y 5,6 ml acid sulfuric ddm dic vao 1 lit nudc cat
hai lan.

Kénh nudc: nude cat hai lan.

3.2.2.3.Pha déng

Dung dich Na,COj 3,6 mmol/I: ¢&n 763 mg Na;COs dinh mirc thanh 2 lit bang nu6c cat hai
lan.

3.2.3. Xir ly mau
Budc 1: Can 0,5 g mau d3 duoc dong nhat vao ong ly tim 50 ml.

Budc 2: Cho tiép 10 ml dung dich acetonitrile:nuédc (2:8) vao dng ly tdm trén. Lic 1 phut,
siéu &m 10 phat.

Budce 3: ly tam 5000 vong/phut trong 10 phut.
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Budc 4: Chiét phan dich trong bén trén cho vao binh dinh mirc 50 ml.

Tién hanh chiét thém hai lan nhu trén ( budc 2, bude 3, budc 4) va cho vao binh dinh murc
50 ml trén. Pinh muc téi vach bang nudc cat hai lan.

Cot C18 duoc hoat hoa bang 10 ml acetonitril.

Budce 5: ’Ch(’) mau qua cot da du:gc hoat héa, b6 3 ml dich chiét dau qua cot. Thu léy 5 ml
dich chiét tiép theo. Loc dich chiét qua dau loc 0,22 pm va tiém vao may IC.

2.4.4. Piéu kién IC xac dinh cyclamat

- Column

- Injection Volume
- Flow

- Detector

- Suppression

- Eluent

2.4.5. Puong chuan

Metrosep A Supp 7 250/4,0
20 pl

0,7 ml/phat

conductivity

H,SO, 0,1 M

Na,CO3 3,6 mM

Duong chuan biéu dién moi quan hé giita dién tich peak va nong do chat chuan.

Khoang tuyén tinh ctia cyclamat tinh tir LOD dén 50 mg/I.

Bang 5: Dién tich dung dich chudn 0,5 — 50mg/L

No. Cyclamat
C, mg/L Di¢n tich

0 0 0

1 0,50 0,010
2 1,00 0,019
3 2,00 0,038
4 5,00 0,098
5 10,00 0,192
6 20,00 0,394
7 50,00 0,998
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anions

pS!cm_

13.90

13.80

13.70

13.60

13.50

13.40

13.30
13.20

1.2 -

0.8
0.6
0.4
0.2

-0.2

y =0.02x - 0.0022
R?=0.9999

50

Hinh 3: Puong chuan Cyclamat nong d@é 0,5 — 50 mg/L

Cy 16.08

0.0

20

4.0

6.0 8.0 10.0 12.0 14.0 16.0

Hinh 4: Scc ky do chudn cyclamat

18.0 min
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uSa'l:m_

13.80
13.70 -
13.60 -
13.50 -
13.40 -
13.30 -
13.20 -

13.10
13.00

0.0

20 40 6.0 8.0 10.0 12.0 14.0

Peak number

Retention time Area Height Concentration Component name

min (uSfem) x min pS/lem ppm

16.052 0.050 0.119  invalid Cy

Hinh 5: Mdu cd com phat hién cyclamat

16.0

18.0 i
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3.3. PINH LUQNG ACESULFAME K VA SACCHARIN BANG SAC KY LONG PAU
DO UV

3.3.1 Héa chat

Acesulfame K ( Acesulfame potassium 99,0%, Dr.Ehrenstorfer GmbH)
Saccharin ( Acesulfame potassium 99,0%, Dr.Ehrenstorfer GmbH)
MUél K,HPO, , Zn(CH3COO)2, Na,HPO,, HsPO, cua Merck.

3.3.2 Chuin trung gian, dung dich chuén Iam viéc va hda chat xir ly mau

Dung dich chuan géc (1000 mg/l): Can 10,0 mg chuan ran dinh mac 10 ml bang pha dong.

Dung dich chuan thir cap 1 (250 mg/l): Hit 2,5 ml dung dich chuan goc (1000 mg/l) vao
binh dinh mirc 10ml, dinh mac dén vach bang pha dong.

Dung dich chuan thir cap 2 (100 mg/l): Hit 1,0 ml dung dich chuan goc (1000 mg/l) vao
binh dinh mirc 10ml, dinh mac dén vach bang pha dong.

Day chuan 1am viéc ¢ néng do 0,25; 0,5; 1; 2,5; 5; 10; 25; 50; 100; 250 mg/I.
v' HU{t lan luot 0,1 ml; 0,2 ml; 0,5 ml; 1ml; 2ml; 5 ml dung dich chuan thir cap 2

(100 mg/l) vao binh dinh mic 10ml, dinh mirc d&én vach bang pha dong ta dugc day
chuan ¢6 nong d6 1,0; 2,0; 5,0; 10; 20; 50 mg/l.

v" HUt 1an luot 0,5 ml; 1ml dung dich chuan chuan lam viéc (5 mg/l) vao binh dinh muc
10ml, dinh muc dén vach bang pha dong ta dwgc day chuan c6 nong do 0,25; 0,5
mg/l.

Mubi Zn(CH3COO),: Céach pha: can 200 g mudi Zn(CH3COO); cho vao binh thay tinh,
thém nudc cat dé duge 1000 g dung dich Zn(CH3COO), 20%.

Dung dich Na;HPO,4 b#o hoa: Cach pha: Hoa tan mudi Na;HPO, trong 1 lit nudc cat cho
dén khi dung dich béo hoa.

Pém phosphate pH= 3,4: Céch pha: can 64,4 g mubi K;HPO,4 cho vao binh thuy tinh
chtra khoang 300 ml nudc cat, hoa tan, cho thém 26 ml HsPOy4 va dinh muc thanh 0,5 lit

bang nudc cat. Pha lodng 50 lan khi sir dung, kiém tra lai pH sau khi pha.
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3.3.3. Xir ly mau
Budc 1: Can chinh xac khoang 5,0 g mau di duoc dong nhat vao éng 50 ml.

Budc 2: Thém vao dng chira cac mau 30 ml nuéc cat, lic déu, danh siéu am 10 phut, tiép
tuc thém 5 ml dung dich Zn(CH3COO);, 20% + 5 ml dung dich Na,HPO, b&o hoa.

Budc 3: Lic déu hdn hop khoang 5 phut, ly tam 10 phut, téc ¢6 5000 vong/phdit.

Budc 4: Chuyén toan bo phan dung dich vao binh dinh mtc 100 ml.

Budc 5: Tiép tuc l3p lai cac budce thi nghiém trén lan 2.

Budc 6: Cudi cung, dinh mirc dén vach 100 ml bang nudc ct.

Budc 7: Loc mau qua mang loc 0,45um thu dich loc cho vao vial (pha lodng néu can).
Budc 8: Tién hanh do trén may HPLC-UV.

3.3.4. Piéu kién HPLC-UV xac dinh Acesulfame K va Saccharin

Cot sic ky: Cot sic ky long pha dao Eclipse Cig (250 mm x 4,6 mm x 5 pm) va cot bao veé
hay twong duong.

Budc séng: 220 nm
Pha @ong: ACN: dung dich dém phosphate pH = 3,4 (10:90).
Téc d6 dong : 1,0 ml/min.
Thé tich tiém: 10 pl.
3.3.5 Pwong chuan

Puong chuan bi€u dién mdi quan hé gitra dién tich peak va nong do chat chuan.
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Chi tiéu phén tich Acesulfame K

Puong chuan khao sat khoang nong dé 0 — 250 mg/I

Puong chuan khao sat khoang nong d6 0 — 10 mg/l

35000000 -~

30000000 - y=110048x + 13346
Rz=1

25000000

20000000

15000000

10000000

5000000

0 - . .
0 100 200 300

1600000 -

1400000 Y = 111683x +1049.9
R2 =0.9999

1200000 -

1000000
800000
600000
400000
200000

0

0 5 10 15

Phuong trinh : y = 11004 x + 13346

Phuong trinh : y= 11168 x + 1049

Hinh 6: Puwong chuan phan tich Acesulfame K

Chi tiéu phan tich Saccharin

Puong chuan khao sat khoang nong dé 0 — 250 mg/I

Puong chuan khao sat khoang nong do 0 — 10 mg/l

60000000 -

50000000 - y = 188370 x + 24412

RZ=1
40000000
30000000
20000000

10000000

0 . . .
0 100 200 300

3000000

y =191858x + 729.17
Rz=1

2500000 -

2000000

1500000

1000000

500000

0 5 10 15

Phuong trinh : y = 188370 x + 24412

Phuong trinh : y = 19185 x + 729,1

Hinh 7: Puwong chudn phan tich Saccharin
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Hinh 8: Sdc ky do Acesulfame K va Saccharine 10 mg/L

3.4. PINH LUQNG NATRI BENZOAT VA KALI SORBAT BAN SAC KY LONG PAU
DO uv
3.4.1. Hoa chat

Natri benzoat (99,5%, Dr.Ehrenstorfer GmbH)

Kali sorbat (99,5%, Dr.Ehrenstorfer GmbH)

Nudc cat hai lan khir ion

Acetonitrile

Methanol

Acid Formic
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3.4.2. Chuan trung gian va dung dich chuan lam viéc
Dung dich chuan géc (500 mg/I): Can 5,0 mg chuan ran dinh mac 10 ml bang H,0.

Dung dich chuan thtr cdp 1 (100 mg/l): Hat 2 ml dung dich chuan géc dinh mac 10 ml
bang H,0.

Day chuan 1am viéc ¢6 ndng d6 1,0 ;2,0 ; 5,0 ; 10 ; 20 mg/l: Hat lan lwot 0,1 ; 0,2 ;0,5 ;
1,0; 2,0; 5,0 ml dung dich chuan the cdp 1 (100mg/1) cho vao binh dinh mirc 10ml, dinh
muc dén vach bang H,0 ta dugc ddy chuan cd ndng d6 1; 2 ;5; 10 ; 20 mg/I

3.4.3. Xir ly mau

Budc 1: Can khoang 5 g mau da dugc dong nhat vao ong 50 mL.

Budc 2: Thém vao 1 ml HCI (1M) va 10 ml H,0.

Budc 3: Vortex cho déu mau, danh siéu am 15 phit & nhiét do phong

Budc 4: Chiét mau bang dung mdi dietyl eter vai 20 ml, vortex mau trong 5 pht.
Budc 5: Ly tdm 5 phat, 5000 vong/phat

Budc 6: Tién hanh chiét mau thém 2 lan, twong tu cac budc bude 4 va budc 5 .

Budc 7: Toan bo dich chiét s& dugc ¢d can. Loc mau pha lodng qua mang loc 13 mm,
0,45um

Budc 8: Thu dich loc cho vao vial
Budéc 9: Tién hanh do trén may HPLC-UV

3.4.4. Piéu kién HPLC-UV xac dinh natri benzoat va kali sorbat

Cot sic ky long pha dao Cig (150 x 4,6 mm, 5 um) va cot bao vé hay twong duong.

Budc song: Natri benzoat (225 nm) Kali sorbat (250 nm).
Pha d@ong: 15: 85 (ACN : dung dich dém format pH = 4,3)
Téc do dong: 0,8 ml/min
Thé tich tiém: 20 pl

3.4.5 Pwong chuan

Duong chuan biéu dién moi quan hé giita dién tich peak va nong do chat chuan.
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Hinh 9: Puong chuan Natri benzoat 0,5 — 50 mgl/l
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Hinh 10: Puong chuan Kali sorbat 0,5 — 50 mg/I
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Hinh 11: Chudn Natri benzoat va Kali sorbat
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Hinh 12. Mdu bo vién c6 natri benzoat
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Hinh 13. Mdu chd ca co natri benzoat va kali sorbat

4. KET LUAN

Phan tich thanh phan cua phu gia thuc pham 1a rat quan trong dé danh gia chat luong phu
gia thyc pham.Hién nay c6 rat nhiéu quy trinh phén tich va nhiéu k§ thuat phan tich khéac
nhau dé phan tich dénh gia chét lugng phu gia thuc pham.Dé dam bao két qua phan tich
dugc chinh x&c, cac phong thi nghiém phai dam bao phuong phap phan tich chon la phu
hop cho dbi twong phu gia thuc pham.
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