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Ky yéu Hpi thdo Khoa hoc “Phuromg phdp phan tich va nhan dang chét djc trong thwe phdm”

PINH LUQNG MOT SO PHAM MAU CONG NGHIEP SUDAN I,
RHODAMIN B, ORANGE G TRONG THU'C PHAM BANG
PHUONG PHAP SAC KY LONG HIEU NANG CAO (HPLC)

QUANTITATIVE SOME INDUSTRIAL COLORING (SUDAN I, RHODAMIN
B, ORANGE G) IN FOOD BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC) METHOD

Lé Thé Tam', Lé Thi My Chiu’

Vién Cong nghé Hoa sinh — Moi truong, Truong Dai hoc Vinh, 182 - Lé Dudn, Vinh, Nghé An

*Email: tamlt@vinhuni.edu.vn; lemychau83@gmail.com

ABSTRACT

Sudan I, Orange G and Rhodamine B are industrial coloring, they negative impact human health
and they prohibited to use in food technology. Residue of Sudan I, Orange G and Rhodamine B
extracted and determined by HPLC-UV with ZORBAX Eclipse XDB-C18 column. This
method retrieved about 96-97%. Sudan I concentration 0.032 mg/g in melon seeds; 1.8047 mg/g
in cashews; 1.2882 mg/g in cashews power; 0.0154 mg/g in chilis power and 0.0148 mg/g in
satay. Rhodamine B concentration in cashews 0.0017 mg/g and in melon seeds 0.0082 mg/g.
Non Orange G in these are samples.

Keywords: Food, rhodamine B, orange G, sudan I, HPLC.

1. PAT VAN BE

Trong qua trinh ché bién thuc phdm, dé tao cho thuc phim mau. sic dep, bat mét,
ngudi ta sit dung phim mau cong nghiép [1]. Phim mau cdng nghi¢p néi chung,
rhodamine B, sudan I, orange G néi riéng déu dc hai, bi cAm sir dung trong thyc phdm
vi kh6 phén huy. Tuy timg co thé ma anh huong dén gan, than hoic tdn dur lau ngay gdy
ddc hai dén co thé con ngudi, dic biét c6 thé giy ung thu. Phim mau thyc pham tu
nhién c6 d6 bén kém hon, lai d4t hon phAm mau cong nghiép. Do vay nhiéu ngudi kinh
doanh d3 lam dung phAdm mau céng nghiép du chét nay tir 14u di bj cim sir dung [2]. Vi
vay viéc nghién ciru xac dinh ham lugng cua céc pham mau rhodamine B, sudan I,
orange G, mot thanh phin ciia phAm nhudm trong thuc phim 13 vn dé cin thiét d6i véi
sirc khoe cong ddng. Nhitng thuc phdm c6 chira rhodamine B, sudan I, orange G 12 hat
dua, 6t bot, sa té, thit bd kho, bt diéu, hat diéu do,... v6i ham lugng rhodamine B,
sudan I, orange G thudng ch1érn ty 18 rét nho tiy theo timg loai san phim [3,4]. Do d6
trong bai ndy ching t6i di tién hanh phan tich “ Dinh luong rhodamine B, sudan I,
orange G trong thyc phim bang phiong phép sic ky 16ng hiéu ning cao (HPLC)”. pé
biét chinh x4c hon hiam lugng rhodamine B, sudan I, orange G trong mot sb loai thuc
phim nhu thé nao?
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Ky yéu Hpi thao Khoa hoc “Phuong phdp phén tich va nhdn dang chdt dgc trong thire phdm”

2. THUC NGHIEM
2.1. Hoa chit va thiét bj

Cot sic ky: cdt ZORBAX Eclipse XDB—C18(4,6x150mm, 5pm), can phén tich
chinh x4c 0.0001g, méy siéu 4m, may nghién miu thuc phim, méy ly tm, céc dung cu
thiy tinh cn thiét khac. Mang loc dung méi 0.45um, cc héa chét 13 cic san phdm
thuong mai ciia hing Merck loai tinh khiét ding trong phén tich dat tiéu chuin cho
HPLC: Acetonitrile, nuéc cit d& ion, chit chudn rhodamine B, sudan I, orange G
(HPLC) (hing Sigma-Aldrich).

2.2. Phwong phap lay miu

Céc mAu thurc phim: hat dura, 6t bot, sa té, thit bo kho, bot didu, hat diéu do dugc
14y tir cac cira hang tap hoa va céc chg & thanh phé Vinh, tinh Nghé An. M&i mAu duoc
14y tbi thiéu 13 5 gam, dung vao tiii polyetylen sach, bao quén lanh trong hop xbp, dua
vé phong thi nghiém. Tai phong thi nghiém, mAu dugc tién hanh xur 1y so bd bing may
nghién mAu sau d6 duge xir 1y tiép bing phuong phép chiét chon loc véi cic dung méi
thich hop d thu dugc chit phan tich, miu con lai dugc luu giit trong hop nhua kin c6
nip va duoc bao quan & nhiét d6 1°C — 5°C.

2.3. Ky thuit thwe nghiém
2.3.1. Piéu kién sdc ky

¢ Déi véi phén tich Rhodamin B: -

Cot sic ky: cot ZORBAX Eclipse XDB — C18 (4,6x150 mm, Spum)(Agilent);
pha ddng H,O (0,05% H;PO,) : aqetonitril =3 : 7; nhiét do 16 cdt 45°C; toc do dong
Iml/phut; detector UV budc séng dau do 556 nm.

e Dbi véi phan tich Sudan I:

Cot sic ky: cdt ZOBAX Eclipse XDB - C18 (4,6 x 150mm, S5pm) (Agilent);
nhiét d§ 10 cot: 3°C, pha dong: H,0 (0,05% H3POs4) : ACN = 20 : 80; Detector UV budc
séng ddu do: 480nm; tbc d6 dong: 1ml/ phut; thé tich bom : 20ul.

e Dbi v6i phan tich Orange G:

Cot sic ky: cot ZOBAX Eclipse XDB - C18 (4,6 x 150mm, Spm) (Agilent);
nhiét 9 16 cft: 30°C; pha dong: H0 : ACN = 60 : 40; Detector UV budc séng déu do:
476nm; toc dd dong: 1ml/ phut; thé tich bom: 20pl

2.3.2. Xdc dinh khodng tuyén tinh va dwong chudn

e Dbi v6i thodamin B
Day chuén rhodamin B duoc khao sat ¢ néng dd nhu sau: 0,1; 1; 2; 5; 10
(ppm). Tién hanh chay trén may sic ky 16ng hidu ning cao (HPLC) tir két qua thu dugc
ching t6i d3 xay dung phwong trinh hdi quy ciia dudng chuin rhodamin B theo dién
tich peak c6 dang nhu sau:

y=1118,331x + 5,6311 R? =0,99995
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Ky yéu Hpi thdo Khoa hoc “Phurong phdp phan tich va nhdn dang chdt dpc trong thuc phdm”

Bang 1: Dién tich peak ciia rhodamin B tuong img vdi timng nong d¢ chudn

Nong d§ chuin 2
: Dién tich peak a b R
(pg/ml) )
0,1 113,4
1,0 1248,2
2,0 22575
1118,331 5,631 0,99995
5,0 5368,6
10 11297,9

Hinh 1: Duong chudn biéu thi mdi quan hé giita dién tich peak va nong ds chudn rhodamin B

e D061 vai sudan 1

Diy chuin sudan I duge khéo sat cé nbng d nhu sau: 1; 2; 5; 10 (ppm). Tién
hanh chay trén méy sic ky 16ng hi¢u ning cao (HPLC) tir két qua thu dugc chung t6i da

xdy dung phuong trinh hdi quy ciia dudmg chuin sudan I theo dién tich peak c6 dang
nhu sau:

y =195,54568 - 14,82349 R*=0,99981

Bdng 2: Dién tich peak ciia sudan I twong img véi ting nong dg chudn

Nong d§ chuin Dién tich pic m b R?
1 ppm 180,1
2 ppm 373,2
195,5457 -14,8235 0.99981
5 ppm 939,5
10 ppm 1953,2
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Ky yéu Hpi thao Khoa hoc “Phirong phdp phan tich va nhdn dang chdt djc trong thuc phdm”

Hinh 2: Ducng chudn biéu thi méi quan hé giita dién tich peak va nong dé chudn sudan I

e Dbi véi orange G

Day chuén orange G dugc khéo sat co ndng @ nhur sau: 0.1; 1; 2; 5; 10(ppm).
Tién hanh chay trén méy sic ky 1éng hiéu ning cao (HPLC) tur két qua thu duoc
ching t6i d3 x4y dung phuong trinh hdi quy cia duong chuén orange G theo dién
tich peak c6 dang nhu sau:

y =106,439x - 29,888 R* = 0,9987

Bang 3: Dign tich peak ciia orange G tuong g vJi ting nong dé chudn

Nong 36 : ‘ 2
R Dién tich peak m b . R
chuan
1 ppm 74,3
2 ppm 152,3
106,439 -29,888 0,9987
Sppm 502,8
10 ppm 1041
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Ky yéu Hpi thao Khoa hoc “Phuong Pphdp phén tich va nhdn dang chdt djc trong thuc phdm”

Hinh 3: Pudng chudn biéu thi mdi quan hé giita dién tich peak va ndng d chudn orange G

2.3.3. Chuén bj miu [4-6]

. D01 v&i mau hat dua d3 tach ldy vo va 6t bot, thit bo kho, bot diéu, hat diéu do6
can 5g mau thir chinh xac dén 1mg cho vio éng ly tdm 50ml va chiét bing 40ml
ACN:H;0 (0,05% H3PO4) = 70:30, vortex trong 3 phiit, siéu 4m trong 15 phiit & tc do
5000 vong/phut, loc dich thu dugc qua mang loc 0,45um va cho vio vial 1,5ml. Tién
hanh phén tich trén mdy HPLC.

« Dbi v6i miu sa té, cAn 5g mau thir chinh x4c dén 1mg, cho vao dng ly tim
50ml v chiét bing 40ml ACN:H,0 (0,05% H3PO,) = 70:30, vortex trong 3 phut, siéu
am trong 15 phut & tbc d6 5000 vong/phut, loc dich thu duge qua mang loc 0,45um va
cho vao vial 1,5ml. Tién hanh phén tich trén may HPLC.

3. KET QUA VA THAO LUAN
3.1. X4c dinh ham hrgng chuin rhodamin B trong miu cac min thye phim

Sau khi tién hanh phan tich cac mAu thuc phim hat dua, 6t bot, sa té, thit bd
khd, bot diéu, hat diéu d6 trén may sic ky 16ng hi€u ning cao (HPLC), chiing t6i thu
dugc két qua & bang 4 va hinh 4, 5.

Bang 4. Két qud phdn tich ham lugng rhodamin B trong mdu

Miu Khéi hrgng miu (g) | C, (ppm) Di¢n tich pic C (mg/g)
Hat diéu 5,0002 0,2151 23,4063 0,0017
Hat dua 5,0002 1.0209 89,9922 0,0082

Gt bot 5,0004 KPH KPH KPH
Thit bo kho 5,0003 KPH KPH KPH
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Ky yéu Hpi thao Khoa hoc “Phurong phdp phdn tich va nhdn dang chdt déc trong thuc phim

Saté 5,0003 KPH KPH KPH
Bot diéu 5,0002 KPH KPH KPH
Hat didu thém
. 5,0002 0,4922 46,3056 0,0039
chudn

Hinh 4. Séc d mAu hat dua Hinh 5. Sic d mAu hat diéu

Db thu hdi ciia phuong phap cfing duge xéc dinh béng cach tién hanh phén tich
3 lan 1gp lai doi v&i mau hat dieu da dugc tien hanh tach chiét theo quy trinh xir 1y va
phén tich mAu véi ndng @ thém chudn 1a 0,1ppm. Ket qua thu dugc ghi ¢ bang 5.

Bang 5. Két qua xdc dinh hiéu sudt thu hdi ciia phuong phdp

Miu Sélin | M(g) Coiv | Copie | H%
Hat didu 1 5,0002 | 0,4922 0
Hyt didu 1 50005 | 0,5886 | 0,1 | 96,38
thém 2 50003 | 0,5886 | 0,1 | 96,33
A
I 3 50002 | 05885 | 0,1 | 96,29

Qua két qua phén tich cho thiy, hiéu suét thu héi cao, ty 1¢ % tim lai chit phan
tich Htb (%) = 96,33% dé4p tng yéu cau phén tich.

Panh gia d§ Lip ciia phwong phap
Theo ly thuyét théng ké, cac dai lugng dic trung cho d¢ lap lai 14 49 1éch chuén
SD va hé s0 bién thién CV% (RSD).

Thyc hién phén tich 1g mAu, 13p lai 3 l4n trong cling mot didu kién. Két qua
phén tich 3 14n 13p lai va do ldp lai cia phuong phép dugc ghi & bang 6:
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Ky yéu Hgi thdo Khoa hoc “Phuong phdp phan tich va nhdn dang chdt dgc trong thuc phdm”

Bdng 6: Két qua xdc dinh do 1dp ciia phirong phdp

TT Khéi lwgng (g) Ham lm(igg/ rl:lc;damin B
. 1,0012 85.27244
2 1,0018 8536052
3 1,0009 85.13503

Do léch chudn: s = 0,062
Do 1éch chudn trong dbi: RSD(%) =0,158%
3.2. Xdc dinh ham lwgng chuin sudan I trong miu cic miu thwe phim
_Sau khi tién hanh phan tich c4c mAu thuc phim hat dua, 6t bdt, sa té, thit bd kho,
bt di€u, hat dicu d6 trén may sic ky 16ng hiéu ning cao (HPLC), chung t6i thu duoc
két qua & bang 7 vi hinh 6, 7, 8, 9, 10, 11, 12, 13.

Bang 7: Két qué phan tich ham heong sudan I c6 trong cdc méu:

Miu Khi luong méu (g) C,(ppm) | Diéntichpeak | C(mg/g

Hat dua 5,0002 0,3970 6,2800 0,0032

Ot bot 5,0004 1,9239 87,4412 0,0154

B0 khé 5,0005 0,3953 6,1902 0,0032

Sa té 5,0003 1,8477 368,1049 0,0148

Bot didu 5000 161,0223 13,8163 1,2882

Hat diéu 5,000 225,5817 4,4097 1,8047

Sa té thém chufn 5,0001 1,9446 368,1158 0,0156
B6t diéu thém chuén 5,0002 170,7243 3,8179 1,3657
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Ky yéu Hpi théo Khoa hoc “Phirong phdp phan tich va nhdn dang chdt djc trong thuc phdm”

o
B
1

Hinh 6 : Sic d miu saté Hinh 7: Sc d6 sa t& thém chuin

Hinh 8: Sic db mAu bot didu

Hinh 10: Sic d6 mau thit bd kho Hinh 11: Séc 35 mau hat diéu
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Ky yéu Hpi thao Khoa hoc “Phuong phdp phan tich va nhdn dang chdt déc trong thuc phdm”

Hinh 12: Séc db miu 6t bot : Hinh 13: S&c db mAu hat dua

D6 thu hdi cia phu'orng phéap ciing dugc xé4c dinh bang céch tién hanh phan tich
3 1An l3p lai dbi v6i mau hat dua da dugc tién hanh tach chiét theo quy trinh xir Iy va
phén tich mAu véi ndng d6 thém chuén 13 10ppm. Két qua thu dugc ghi & bang 8.

Bang 8: Két qua xdc dinh hiéu sudt thu héi cia phuwong phdp

Tén miu S6lin | M(g) Chiu

Bt diéu 5,0003 | 161,0223

5,0002 170,7243

Bt didu thém chuin 5.0007 170,7203

5,0005 170,7233

5,0003 1,8477

5,0001 1,9446

Sa té thém chuin 5.0002 1.9445

5,0005 1,9448

Pinh gia d§ 1ap ciia phwong phap
Theo 1y thuyét théng ké, cac dai luong dic trlmg cho d6 lap lai 1a 46 1éch chudn

SD va hé sb bién thién CV% (RSD).

Thuc hién phan tich 1g méu, 13p lai 3 14n trong cing mot didu kién. Két qua
phén tich 3 14n 13p lai va dd Lap lai cia phuong phap dugce ghi & bang 9
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Ky yéu Hpi thdo Khoa hoc “Phuong phdp phan tich va nhdn dang chat déc trong thwc phdm”

Bang 9: Két qua trung binh, dj léch chudn, hé sd bién thién ciia cdc mdu.

Hat dira Ot bt B0 khé

o m Nong P m Nong D m Noéng D
1 5,0002 0,0032 5,0004 0,0154 5,0005 0,0032
2 5,0003 0,0031 5,0002 0,016 5,0005 0,00318
3 5,0001 0,0034 5,0001 0,017 5,0002 0,00315

X 0,0032 0,016 0,003
S 5,29x10% 0,001 1,53 x10°

CV% 0,1667 6,25 0,483

3.3. X4c dinh ham lrong chuin orange G trong miu cic miu thye phim

_ Sau khi ’Eién hanh phén tich cdc mAu thyc pham hat dua, 6t b, sa té, thit bd kho,
bt diéu, hat diu do trén mdy sdc ky 16ng hiéu nang cao (HPLC), ching t6i thu dugc
két qua khong phat hién & tit ca cac mau tién hanh.

4. KET LUAN

ba xay dung dugc phuong phép dinh lugng thodamin B, sudan I, orange G bing
phuong phap HPLC véi céc diéu kién sic ky nhu & trén.

Pi tién hanh danh gia phuong phép dinh lugng va cho t}léy phuong phap thoa
mén tinh thich hop ciia hé thong sic ky, tinh chinh xac, tinh tuyén tinh, tinh dtng, tinh
déc hiéu.

P4 dinh luong duge rhodamin B, sudan I, orange G trong mét s thuc phdm.
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