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XAC PINH SUDAN 111 BANG PHUONG PHAP HPLC VA UNG DUNG
PHAN TICH MAU THUC PHAM

Pham Thi Chuyén!, Hoang Hai Long!, Ping Xuin Thu?, Nguyén Bich Ngan?
Truong Pai hoc Tay Bdc
2Truwong Pai hoc Sur pham Ha Ngi

Tom tat: Bai bdo dwa ra phiwong phdp don gian va hiéu qua chiét tach Sudan I tr cac mdu thuc pham.
Phirong phdp chiét tach dwoc kiém tra bang viéc danh gid hiéu sudt thu hoi theo AOAC. Sudan III dwoc phan tich
bang phwong phap HPLC cho dé 1gp lai tét, dé chon loc cao. Cac mau thuc phdm duwoc phan tich gém 3 mdu twong
6t va 3 mau bim bim ldy tai dia ban thanh phé Son La. Két qua phan tich mau thuc cho thdy c6 2 mdu fwong 6t phét
hién chira Sudan 1.

Tir khoa: Chat mau téng hop, firong 6t, Sudan 11, phan tich sdc ky.

1. Mé dau

Chat mau nhan tao Sudan 111 1a mot chat doc hai cdm dung trong thuc pham, dugc Co
quan nghién ciru Ung thu qubc té (IARC) xép vao chat giy ung thu nhém 3. Tuy nhién Sudan 111
van duogc tim thay trong bot 6t, nudc st ¢, pizza [1],... nén viéc dinh luong Sudan 111 1a quan
trong. Bai béo trinh bay cac két qua nghién ctru xac dinh ham lugng Sudan 111 trong cac mau
tuong 6t va bim bim bang phuong phép sic ki 16ng hiéu ning cao. Cac diéu kién tdi uvu cho phan
tich HPLC 1a: cot ODS C18; nhiét do cot 40°C; budc song do 520nm; thanh phan pha dong:
methanol: nuéc = 95:5 (v/v); te do pha dong 0,5mL/ph(t, thé tich tiém mau 10pL. Pudng chuan
dugc xay dung c6 dang Yaien tich pic = 92375 + 6788342. Csuganii. Két qua phan tich mau thyuc cho
thiy 2 mau tuong 6t Iy tai dia ban thanh phd Son La c6 phat hién Sudan 111
2. Thuc nghiém
2.1. Hoa chat, thiét bi

May khudy tir, may siéu am, may ly tdm, bo hat chan khong, hé thong may HPLC dau do
UV —Vis héng Jasco (Nhat), can phan tich.
Sudan III chuén tinh khiét phan tich dang bot (hang Merk), nudc dé ion, methanol, acetonitril dung
cho HPLC.
Pha dung dich gc Sudan 111 1000ppm (Co), tir Co pha dung dich Sudan 111 200ppm (Cy1). Tir C1
pha cac dung dich chuan Sudan 111 0,01ppm; 0,05ppm; 0,1ppm; 0,3ppm; 0,5ppm; 0,7ppm;
1,0ppm; 2,0ppm; 2,5ppm; 3,0ppm; 3,5ppm; 4,0ppm; 4,5ppm; 5,0ppm; 6,0ppm; 10ppm. Céac dung
dich déu duoc pha trong methanol, sir dung binh nit nham, bao quan kin trong tu lanh, tranh anh sang.
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2.2. Lay mdu va xa li mdu phan tich

Céc mau tuong 6t va bim bim duoc ldy ngau nhién tai 3 dia diém ¢ dau, gita va cudi
thanh phb Son La va dam bao vé cam quan cac mau tuong 6t va bim bim khéng gidng nhau (mau
sac, mui vi) dé tranh khong liy 2 dia diém cuing mat loai. Mau lay dugc bao quan trong lo nhua,
boc kin bang gidy bac. Qua trinh xir ly mau tiép theo duoc thuc hién trong diéu kién han ché ti
da anh sang.
Ki hiéu mau va vi tri lay mau duoc trinh bay trong cac bang 2.1 va bang 2.2:

Bang 2.1: LAy miu twong 6t

Pia diém ldy mau Ki hiéu mau Vi tri ldy mau
MT-01 Quan pho
. , Khéng nhan méac ban theo can tai chg trung
Thanh pho Son La MT-02
tam T.P Son La
MT-03 Cira hang banh mi

Bang 2.2: LAy miu bim bim

Pia diém lay mau Ki hiéu mau Vi tri ldy mau
MB-01 Quady hang tap hda, P. Quyét Tam
Thanh phé Son La MB-02 Quay hang tap héa chg Chiéng Sinh
MB-03 Quay hang tap héa cho trung tim T.P Son La

Quy trinh x& ly mau dugc tham khao [3,4] va dua trén tinh chét ly hda caa Sudan 111, duoc dua ra
nhu so dd 2.2.
So @6 2.2 : Quy trinh chiét tach Sudan 111 tir mau thuc

Mau thgfc (tl;wn)g (1) Thém 10ml dung (4) Quay ly tam 5
6t va bim bim), - hat ) .

X J x moi MeOH p
dong nhat mau, | F ¥ (5) Dich ly tdm dugc > Dung dich dung
can chinh xéac 1g (2) Khuay tur trong thoi | b phan tich HPLC
cho vao binh tam gian 2 gio oc qua phim loc 0,45
glac (3) Siéu am 10 pht um

3. Két qua va thao luan
3.1. Khao sat cac diéu kién toi wu phan tich Sudan I11 bang HPLC
3.1.1. Khao sat buédc song hap thu cwe dai

Chung t6i tién hanh quét phd UV-VIS cia dung dich chuan Sudan 111 2,0ppm va do do
hip thu quang trén dai séng 220 — 650 nm, két qua theo hinh 3.1 cho thdy cuc dai hap thy tai
budc song 520nm nén ching t6i chon budc song nay la téi vu dé do Sudan III trong phuong phap
HPLC.
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Hinh 3.1. Sir phu thuge d6 hap thu quang cia dung dich Sudan 111 theo buréc song
3.1.2. Khao sat thanh phan pha ddng

Tién hanh phan tich dung dich Sudan Il 2ppm véi cac hé pha dong khéc nhau: (a)
methanol: nudc; (b) Acetonitril: nudc; (c) methanol: dém phot phat. Két qua cho thay chi c6 pha
dong (a) cho pic Sudan III can d6i, dinh pic nhon (hinh 3.3), 2 hé pha dong (b) c6 sy xuat hién
pic Sudan IIT nhung pic thap, tU, hé pha dong (c) khong thy sy xuét hién pic Sudan 111 (hinh 3.2).
Chung tdi chon hé pha dong methanol: nudc va tién hanh khao sat ti 1é pha dong thich hop. Theo
d6, khi tang ti 1& methanol thi thoi gian luu giam dan, dong thoi pic hep lai, thoi gian luu cua chat
cach thoi gian chét cua cot vira du. Két qua cho thiy ti 1é pha dong thich hop nhit 1a methanol:
nudc = 95:5 (VIv).

Hinh 3.2. Sde d6 phan tich Sudan 111 khi dung hé pha déng (b) (dwong (1))
va khi dung hé pha déng (c) ( duong (2))

2 RT [min]

o 1 2 3 4 & 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 26 26 27 28 29 30

Hinh 3.3. Pic Sudan 111 khi siz dung hé pha dong (a)
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3.1.3. Khao sat téc do pha dong

Chung tdi tién hanh chay sic ky cua dung dich mau chuan Sudan 111 1,0 ppm & cac toc do
pha dong khéac nhau: 0,3; 0,5; 0,75; 1,0; 1,25 mL/phdt. Két qua cho thdy véi toc do dong 0,5
mL/phat pic dwoc tach tét, &p suat cot vira phai va thoi gian luu phi hop. Vi vy ching t6i chon
téc d6 dong 1a 0,5 mL/pht.
3.2. Dung dwong chuan, tinh LOD, LOQ

Khi xay dung d6 thi su phu thudc dién tich pic theo ndng do Sudan I11 trong khoang néng
do tir 0,01ppm dén 10ppm, nhan thiy khoang tuyén tinh ndng d6 Sudan 111 tir 0,01ppm dén 4 ppm.
Pudng chuan Sudan 111 duoc dung trong khoang tuyén tinh nay. Mdi diém cua dudng chuan duoc
do 1ap lai 3 1an, 13y gi4 tri tin hiéu do trung binh.

mv
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Hinh 3.4. S xudt hién pic Sudan 11 tai cac gia tri nong dg chudn

g 3% Phuong trinh dwong chuan dang Y=A+B*X
% 250 Théng So:
200 L R
g - 09006 Hé so Giatri
g 150 - A 92375
. B 6788342
50 - R2 N
0 : : : , 0.9996 9
0 1 2 3 4
N&ng dé Sudan 111 (ppm)
?) (4)

Hinh 3.5: Puwong chudn Sudan 11 (3) va cac thong sé diong chudn (4)

Két qua do 1ap lai cho thay, tai c4c gia tri nong do dé xay dyng duong chuan, RSD déu nho
hon 5%. Phuong phap c6 d6 lap lai tot. Chon gia tri ndng d6 Sudan 111 2,0ppm & khoang giira
duong chudn, do 1ap lai 10 lan, thi ndng do cua dung dich tinh theo dudng chuan cho két qua cé
RSD =1,7% VA tiucnghien < tiythuyet d0 VAy duong chuan dat do tin cay thong ké 95%.

Tién hanh do 1ap lai 8 1an mau Sudan 111 0,1ppm va &p dung quy tic 3c dé tinh gidi han phét hién
va gidi han dinh lugng. Két qua xir ly trinh bay trong bang 3.1.



Bang 3.1. Di¢n tich pic ciia sudan ITI ndéng do 0,1ppm qua cac lin do

Lan 1 2 3 4 5 6 7 8
Spic 65339 64435 64647 64566 65335 65646 65668 65565
SD 516
Spic TB 65150

Gidi han phdt hién: LODsygani = 3-S, = 3-516 =0,024ppm

s,..TB 65150

pi

10.S, 10.516

Gioi han dinh lwong: LOQsudaninl = =
s, TB 65150

=0,080 ppm

3.3. Panh gia do thu hoi
Mau tuong 6t MT-01 va mau bim bim MB-01 dugc xir ly twrong ty so d6 2.2, tuy nhién &
giai doan (1) thém vao 10ml dung dich Sudan 111 1,0ppm. M&i mau dugc phan tich lap lai 3 lan cho
két qua trong bang 3.2.
Bang 3.2. Két qua khao sat hiéu suat thu hoi

N Dién tI'Ch' pic Nong dd tinh theo dwong chuin Hiéu suit thu hoi

: (mV.min) (ppm) (%)
6465344 0,94 94

MT-01 6395738 0,93 93
6367353 0,93 93

6235647 0,92 92

MB-01 6268447 0,92 92
6999432 0,90 90

Chung t6i ciing dd khao sat do thu hoi khi tang s lan chiét va thoi gian chiét, thoi gian siéu
am, tuy nhién van cho d6 thu héi khong khac nhau c¢6 nghia véi gié tri ¢o thu hdi khi chiét 1 1an (46
tin cay 95%). Theo d6, hiéu suat thu hoi trung binh cia phuong phap 14 92%, dbi chiéu vai tiéu
chuan AOAC 2016 [2], ndng d6 chat thém vao 1a 1ppm thi do thu hoi tir 80% dén 110% 1a dat yéu
cau, nén két luan phuong phép trén cé thé dung chiét tach Sudan 111 trong mau thuc pham.Vi vay,
dé tiét kiem chi phi va thoi gian phan tich, chiing tdi chon phuong 4n chiét Sudan III nhu so d6 2.2
cho céc phan tich vé sau.
3.4. Phan tich mau thuc

Cac mau thyuc sau chiét, dem phén tich so bo bang HPLC khi 4p dung tinh toan theo
phuong phap dudng chuan, thi thdy rang ¢6 1 mau MT-02 c6 ham lugng Sudan 111 Ién hon LOQ,
két qua sau 3 1an xtr ly chiét va phan tich HPLC @i véi mau MT-02 trinh bay trong bang 3.3.



Bang 3.3. Két qua phan tich miu MT-02

. , o Nong d6 Sudan |  Khéi luong Ham luong
Khoi V dich Dién tich

Ki hiéu . . Il tinh theo Sudan 11 Sudan Il trong
N luong chiét pic . _ x
mau N ) duong chuan trong dich mau thuc
mau (mg) (mL) (mV.min) »

(Ppm) chict (ug) (ng/g)
MT-02 1009 10 1963556 0,276 2,76 2,74
MT-02 1046 10 2085434 0,294 2,94 2,81
MT-02 1018 10 2004332 0,282 2,82 2,77
Ham lwgng Sudan 111 trung binh (ug/g) 2,77

Vé6i 5 mau con lai, str dung phuong phap duong thém chuan dé xac dinh tin hiéu Sudan 111,
dung dich chuan Sudan 111 5,0ppm (dung dich Co) dugc ding 1am dung dich thém chuan.
Vé6i mau MT-01 : l1ay 2265mg mau, thém vao 25ml methanol, tach chiét Sudan III theo so d6 2.2
thu dwoc dung dich chiét A. Cac dung dich thém chuan duoc pha theo bang 3.4. Két qua phan tich
va xtr ly s liéu trinh bay trong bang 3.4 va hinh 3.5.
Bang 3.4. Két qua phan tich mau MT-01

V dung dich =10(ml) . m
Nong do Ham luong
L Sudan
Diéntich | Phuong trinh Sudan 111 Sudan 111
V dich V dd \Y . . . Il trong x
STT g , pic duong thém tinh theo . trong mau
chiét | chuan Co | methanol . . A dich
(mV.min) chuan duong thém . thuc
(ml) (ml) (ml) . chiét
chuan (ppm) (ng/g)
(ng)
1 4 0 6 55534
2 4 1 5 3344582
3 4 2 4 5987213 | y =255047 +
0,043 0,173 0,076
4 4 3 3 9056252 5883728.C
5 4 4 2 12005233
6 4 5 1 15025622




160 ,
g R*-09976 Phuong trinh duong thém chuan dang
S 140
: Y=A+B*X
10 Thong sé:
100 1
80 Hé s6 Giatri
60 A 255047
10 B 5883728
204 7 TEEmmET
. R? N
0 0.5 1 1.5 2 25 3 09976 6
(6)
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Hinh 3.5. Puong thém chudn Sudan 111 (5) va cac thong sé diong thém chudn (6)
Céac mau con lai MT-03, MB-01, MB-02, MB-03 ciing dugc dem xac dinh Sudan 111 bang phwong
phéap duong thém chuan, nhung khong phat hién dugc Sudan 111 trong cac mau nay.
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Hinh 3.6. Scc do mau MB-01 khi chwa thém Sudan II (dwong (d)) va khi thém Sudan 111 5ppm
(duong (c))
Két luan va kién nghi

Chung t6i dua ra phwong phap chiét Sudan 111 trong mau thuyc pham cho higu suat chiét
t6t, phwong phap tién hanh don gian, tin hiéu Sudan 111 phan tich dugc bang HPLC 12 r6 rang, pic
khong bi chong. Phuong phap HPLC phan tich Sudan 111 ¢co d6 chon loc, dd phuc hdi va do lap
lai tot.
Mau MT-02 c6 chira Sudan 111 trong khoang dudng chudn nén xac dinh duoc truc tiép bang
phuong phap dudng chuan. Két qua cho ham lugng trung binh cua Sudan 111 trong mau MT-02 la
2,77uglg tic trong 1kg twong 6t c6 chira 2,77 gam Sudan III, ddy 1a mot lugng khé I6n, c6 thé tac
dong dén stc khoe néu sir dung thuong xuyén loai trong 6t nay.
Mau MT-01 c6 chira Sudan IIT nhung ham lugng nam dudi giGi han dinh lugng, khong xac dinh
dugc theo phuong phap duong chuan va gia tri ham luong xac dinh dugc theo phuong phap
duong thém chuén 12 0,076 pglg .



Vi Sudan 111 1 chit cdm trong thuc pham (theo FDA), nén sy ¢6 mat Sudan 111 trong mau MT-01
va MT-02 1a dang bao dong. Tinh trang su dung gia vi tran lan khong nhan mac va khong dugc
kiém dinh anh huong nhiéu dén stc khoe ngudi tidu dung. Chang toi kién nghi cac co quan chirc
ning can c6 cac bién phap quan Ii va kiém dinh chat luong chit ché cac thuc pham co sir dung
phu gia tao mau.
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DETERMINATION OF SUDAN 111 BY HPLC AND APPLICATION FOR FOOD
SAMPLE ANALYSIS

Pham Thi Chuyen?, Hoang Hai Long?, Dang Xuan Thu?, Nguyen Bich Ngan?
Tay Bac Universtiy
2 Ha Noi University of Pedagogy

Abstract: The article presents a simple and effective method of extracting Sudan 111 from food samples.
The extraction method is checked by evaluating the recovery performance according to AOAC. Sudan 11l analyzed
by HPLC method showed good repeatability and high selectivity. Food samples for analysis include 3 chilli sauce
and 3 snack types collected in Son La city. The results revealed that there were 2 samples of chilli sauce containing
Sudan 1.

Keyword: Artificial colour, chilli sauce, Sudan 111, HPLC analysis



