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Kj,ydu H\i thdo Khoa hpc "Phttang piip ;h.tu ich vd nhQn den7 chfu d\c trong th{c phdm"

DS{rr LTIqNG Mgr s6 ruAu rrAu conc NGmsP suDAr.{ r,
RHODAMIN B, ORANGE G TRONG THIJC PIIAM BANG
pnrIor{c prrAp sAc rcf r,6Nc HrEU NANG cAo (HrLC)

QUANTITATTyE SOME INDUSTRTAL COLORTNG (SUDAIY I, RHODAMTN
B, ORANGE G) Ir{ FOOD BY HIGH PERFORMANCE LIQTIID

CEROMATOGRAPHY (HPLC) METEOn

LO Th6 Tim., L6 Th! My Chfiu-

ViQn C6ng ngh€ H6a sinh - M6i tnrtng, Tnrtng Dqi hqc Yinh, 182 - L€ D*in, Wnh, Ngh€ An

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

ABSTRACT

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

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

1. Dar vAN ot
Trong qu6 trinh ctr,i tien thgc phAm, dii t4o cho thr,rc ptrAm mau sac ilgp, bit mit,

nguoi ta sri dgng phAm miu c6ng nghiQp tll. Phrim miu c6ng nghiQp n6i chung,
,frodu-io" B, sudan I, orange G n6iri6ng <l6u tlQc h4i, bi c6m sir dgng trong thgc phAm

vi kh6 phqn hriy. Ity ti.g co th6 mi 6nh hucmg d6n gan, th{n holc tiin du lAu ngdy gdy

dQc hai diSn co th6 con nguoi,.d{c bi-Ct c6 th€ gey ung thu. PtrArn miu thlrc p}rAm qu

nhi6n c6 th ben kdm hon, lai dat hon phAm miu c6ng ngtri€p.Do v$y nhiiru nguoi kinh
doanh d6lam dirng phAm miu c6ng ngtri€p dir ch6t nny.fi ldu ttd bi i6m srl dpng t2l. Vi
vQy viQc nghidn crlu x6c dinh hem lugng cua c6c phdm miu rhodamine B,-sudan I,
orange G, mQt t$nLh nhan cria phim nhu$m trong thlrc pnarn ta v,in aA can mi.it aOi vsi
sric kh6e @ng cl6ng. Nhirng tfurc phdm c6 chrla.rhodamine B, sudan I, orange G li hat
dua, <rt bQt, sa tis, thit bd kh6, bQt di6u, hat diAu d6,... vni him luqng rhodamine B,
sudan I, orange G thulng chii5ln ti le r6t nh6 tuy theo tung lo4i san phAm [3,4]. Do d6
trong bii niy chring t6i de ti6n hanh phdn tich * Dinh lugng rhodamine B, sudan I,
orange G hong thgc phdm bdng phuong ph6p sdc lcf l6ng hiQu ning cao (HPLC)". De
bii5t chinh xdc hon him luqng rhodamine B, sudan I, orange G tong mQt si5 lo4i tfuc
pham nhu thi5 nio?

Trung tim Nghi€n ctru r i Chuy6n giao c6ng ngh€
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Ki ydu HAi thdo Khoa hqc " Phuong phap phdn tich vd nhqn dqng chlit d\c trong thqrc phdm"

2. TEI,. C NGHTfM

2.l.H6ta ch6t vi tni6t ui

COt sic kf: @t ZORBAX Eclipse )OB--C18(4,6x150mm, 5pm), cin phdn tich
chinh x6c 0.0001g, m6y si6u 6m, m6y nghiAn m6u thgc ptrAm, mSyly tAm, cfuc dUng cp

thiy tinh ci" ttri6t kh6c. Mang lgc dung m6i 0.45pm, c6c h6a ctr6t te c6c san phArn

thuong m4r cria h6ng Merck loai tinh l*ri6t aung trong ph6n tich tt4t ti6u chuAn cho

HPLC: Acetonihile, nu6c cdt dd ior\ ch6t chu6n rhodamine B, sudan I, orange G
(HPLC) Gnng Sisna-Alddch).

2.2. Phucrng phdp 6y mfiu

C6c mdu thgc ptrim: h4t dua, ot bQq sa t6, thit bd kh6, bQt ttiAu, hat <ti6u d6 rlu<y. c

6y tu c6c cua hang t4p h6a vir c6c chq d thanh phO VintU tinh Nghe An. Mdi m6u dugc
fy t6i thi6u ld 5 gam, tl1mg vio tui polyetylen s4ch, b6o quan lanh trong hQp x6p, dua
vC phdng thi ngfoiQm- T4i phdng thi nghiQm, miu dugc tilSn hanh xrl lj' so bQ b5ng m6y
nghidn m6u sau tt6 tlu<r. c xrl lf ti6p b[ng phuong ptulp chitit chgn lgc vor c6c dung m6i
thich hqp d6 thu ttugc ctr.it ph6n tictr, mdu con l4i duo. c luu git trong hQp nhga kin co3 " i nhict d6 roc - 50c.nap va ougc Dao quan I

2.3. Ky thu$t thgc nghiQm

2.3.1. Diiu ki€n sdc kj,

.Diii voi phAn tich Rhodamin B:

CQt SEc ky: cQt ZORBAX Eclipse XDB - C18 (4,6x150 mm, 5pm)(Aerlent);
pha ttQng H2O (0,05% H3POa) : acetonitril :3 :7; nhiet dO ld @t 45"C; ttic dQ ddng
lmVphrit; detector UV bu6c s6ng ttAu dd 556 nm.

. Di5i voi phentich Sudan I:

COt Sic ky: cQt ZOBA)/* Eclipse )(DB - C18 (4,6 x 150rnm, 5pm) (Agilent);
nhiet.dQ ld @t: 3oC, pha tlQng: H2O (0,05% H3POa) : ACN:20 : 80; Detector UV bu6c
s6ng dAu dd: 480nm; t6c tlQ ddng: lmV phrit; th6 tich bom : 20p1.

. El5i vcri ph6n tich Orange G:

CQt sic ky: cQt ZOBAX Eclipse )(DB - C18 (4,6 x 150mm, 5pm) (Agilent);
nhiet d0 l.d @t 30oC; pha dQng: H.2O : ACN: 60 : 40; Detector tIV bu6c s6ng tliu do:
476nm;tdc tlQ ddng: lmU phrit; th6 tich bom: 20pl

2.3.2. Xic ilinh kttodng uydn tinhvd dudng ch*in

. PiSi voi rhodamin B

Ddy chu6n rhodamin B dugc lf,rio s5t co nting <t0 nhu sau: 0,1; t;2; 5; l0
(ppm). Tii5n henh ch4y fi6n miy sic lcf l6ng hiQu nEng cao (HPLC) tu krit qua thu <lugc

chring t6i tt6 xdy dlmg phuong trinh h6i quy cua duimg chuAn rhodamin B theo diQn

tich peak co dang nhu sau:

y: 1118,331x+5,6311 R2:0,99995
Trung tAm Nghi€n cr?u vir Chuy6n giao c6ng nghQ
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Bdng 1: DiQn tich peak cia rhodamin B ttong ung voi timg ndng d9 chudn

N6ng oo chuin

tre/ml)
DiQn tich peak a b R,

0,1 113,4

1 I I 9,331 5,631 0,99995

1,0 1248,2

2,0 2257,5

5,0 5368,6

10 11297,9

Ifinh t: Dudng chuiin biiiu thi mdi quan h€ giiia diQn tich peakvd ndng itQ chuiin rhodamin B

o D6i voi zudan I
Ddy chu6n sudan I dugc kh6o s6t co ndng d0 nhu sau: t; 2; 5; t|(ppm). Tii5n

hdnh cfuy h€n m6y sic qf l6nghi-6u n6ng cao (IPLC) tir krit qua thu rtugc 
"Lr.rg 

tor aa
xdy ftmg phuong tinh hoi quy iua dutmg chuAn sudan I theo di-6n tich peak co deng
nhu sau:

y:195,54568 - 14,82349 R2 :0,99981

Bdng 2 : Di€. n t[ch peak caa sudan I twng tng vhi timg ndng dQ chuiin

l

N6ng tIQ chuin DiQn tfch pic IN b nf

I ppm 180,1

195,5457 -14,8235 0.99981

2ppm 373,2

5 ppm 939,5

10ppm 1953,2

Trung tim Nghi€n cuu vi Chu
hnp://www. foodsafety. gov. vn
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Ifinh 2: Dtnng chudn biiu thi miii quan hQ gifra diQn tich peak vd ning df chudn sudan I

. Di5i vcri orange G

DEy chu6n orange G tlugc khio s6t c6 ndng d0 nhu sau: 0'1; l;.2;5;10(ppm).
fi€n hanh chqy tr6n m6y sdc kf l6ng hiQu ndng cao (HPLC) tu ket qui thu dugc
chring t6i dd x0y dpg phuong trinh h6i quy cria tlulng chu6n orange G theo diQn

tich peak c6 dqng nhu sau:

y: 106,439x - 29,888R2: 0,9987

Bdng 3: DiQn tich peak caa orange G ttmng ring vdi tirng ndng dQ chudn

Ndng iIQ

chuin
DiQn tfch peak m b nf

1 ppm 74,3

106,439 -29,888 0,9987

2ppm 152,3

5ppm 502,8

l0 ppm 1041

Trung t6m Nghi6n cr?u vi Chuyin giao c6ng nghQ
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Ifinh 3: tutdng chuiin btdu th! mdt quan hQ giiia diQn tich peakvd ning d0 chuiin orange G

2.3.3. Chuin bi miu [+6]

. Di5i voi mdu h+t dua {6 tSch 6y v6 vn 6t bOt thit bd 1<116, bQt diArl hat didu d6
c6n 59 m5u thri chinh xdc d6n lmg cho vio t5ng ly tam 50ml vi chitit b5ng 40ml
ACN:HzO (0,05yo H:PO+) :70:30, vortex tong 3 phtt, sieu im trong 15 phrit d tdc r10

5000 vdng/phrit, lgc dich thu dugc qua mfurg lgc 0,45pm vi cho vio vial 1,5m1. Ti6n
hanh phdn tich trtu m6y HPLC.

. D.5i voi m6u sa tti, c6n 59 miu thrl chinh x6c itiSn lmg cho vlo i5ng ly t6m
50ml vi ctri6t bang 4OmI ACN:HzO 1O,OSX H3PO4) = 70:30, ,oI"* trong 3 p[rii si6u
6rn trong 15 phrit d t6c t10 5000 vdng/phrit, lgc dlch thu ctugc qua mang lgc 0,45pm vi
cho viro vial 1,5m1. Ti6n hdnh phhn tich h&r m6y HPLC.

3. mr euA vA rnAo LU,IN

3.1. Xflc dint him lugmg chuin ft6rflamin B hong miu cic miu thpphim

Sau khi tii5n hanh ph6n tich cric miu tfuc phrirn hat duq ot bQt, sa ti5, ftit bd
kh6, b0t itidu, h4t di6u dd tr6n mdy sic kf l6ng hiQu nlng cao ([IPLC), chung tdi thu
tluo. c k6t qua d bang 4 vi hinh 4, 5.

Bdng 4. Kiit qud phdn tich hdm hryng rhodamin B trong mdu

MIu Xl6i tugng miu (g) c" (ppm) DiQn tfch pic c (mde)

Hat <ti6u 5,0002 0,2151 23,4063 0,0017

H4t dua 5,0002 1.0209 89,9922 0,0082

OtSt 5,0004 KPH KPH KPH

Thitbd rfi6 5,0003 KPH KPH KPH

Trung tim lrfgfui€n ctu vir giao c6ng ngh€
http ://www. foodsafety. gov. vn
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KiyiuH1ithdoKhoahgc"PhuongphdpphdntichvdnhdndqngchiitdQctrong:..'-.- --

Sa tti 5 0001 KPH KPH KPH

BOt diau 5,0002 KPH KPH KPH

W difu &en

cluan
5,0002 0,4922 46,3056 0,0039

Hinh 4. Sic tld mdu hat duaHinh 4. sac tld m6u hat dua Hinh 5. sic <td mau hat di6u

D0 thu troi cua phuong ph6p cflng dugc xiic ttinh bane c6ch ti6n hanh ph6n tich

: mn ho iui AOi voi mdu hat ttitu &a aoq" ti6n hanh tSch chii5t theo quy tinh xri lj'vir
pnao U"n mdu voi n6ng ttQ them chuAn li 0,lppm. fiSt qua thu dugc ghi d bang 5.

Bdng 5. Kiit qud xdc dinh hiQu sudt thu hii ctta phuong phdp

MAu s6 dn M(e) CrSu Cspit e Ho/o

E4t dilu I 5,0002 0,4922 0

E4t ili6u
thGm
chuin

I 5,0005 0,5886 0,1 96,38

2 5,0003 0,5886 0,r 96,33

3 5,0002 0,5885 0,1 96,29

Trung tAmNghi€n cru vi Chuy6n giao c6ng nghQ

eua k6t qua phdn tich cho thiy, hiQu su6t thu hdi cao, ty lQ o/o tim lAr ctrat phan

tich Htb (o/o): 96,23% diq rmg y6u ciu phdn tich'

Dinh gi6 tIQ lip c&a phuong PhiP
Theo lf thuyet th5ng k6, c6c d+l luqng dflc tnmg cho <t0 lep ler B tto lQch chuan

SD vi hE sO Uitin thiCn Cv% ESD).
Thlrc hiQn phin tich 1g miu, l4p lfl 3 lf,n tong ctng mQt <ti6u ki€n. fi5t qua

ph6n tich 3 16" l{p lai ve d0 $p lai cta phuong ph6p cluo. c ghi d bang 6:

http://www. foodsafety. gov.r'n
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Bdng 6: Kdt quaxdc dinh d0 l\p ctta phnng phdp

TT Kh6i luqng (g)
Him lr.ung rhodamin B

Gg/ml)

1 1,0012 85.27244

2 1,0018 8s.36052

3 1,0009 85.13s03

D0lQchchuAn: s=0,062

D0 lQch chu6n tuong AOi: nSOIX) :0,158%

3.Z.Xflc illnh him lugmg chuin sudan I trong miu c6c miu thrpc phAm

Sau k*ri tiiin hanh ph6n tich c6c m6u tfurc phAm hat due ot bQt, sa ti, thit bd ktr6,
bQt diAr:, h4t ttiAu d6 tr€n m6y s6c kf l6ng hiQu neng cao QIPLC), chring t6i thu tlugc
t6t qua d bang I y| hinll 6, 7, 8,9, 10, I l, 12, 13.

Bdng 7: Kil qud phdn tich hdm luqng sudan I c6 trong cdc mdu:

Miu ICfituqngrnauG) c" (ppm) Di6.n tich peak c(mdc)

H4t dua 5,0002 0,3970 6,2800 0,0032

6t bOt 5,0004 1,9239 87,4412 0,0154

Bd kt6 5,0005 0,3953 6,1902 0,0032

Sa t6 5,0003 1,8477 368,1049 0,0148

BQt di6u 5,000 161,0223 3,8163 1,2882

Hat tli6u 5,000 225,5817 4,4097 1,8047

Sa tr5 thern ctruan 5,0001 1,9446 368,1 158 0,0156

BftdiCuthtorchten 5,0002 170,7243 3,8179 1,3657

Truag timNghi€ncr?u vi Chuy6a giao c6ng nghQ
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-

Hinh 6 : Sdc d0 m6u sat6

Hinh 8: Slc d6 mau bot dieu

Ilirh l0: Sic <Id m5u thit bd 1fi6

Hinh 7: Sic d6 sa t6 th0m chuin

Hinh 1l: Slc dd m6u hat di€u

Trung tAm Nghi€n cr?u vh Chuylin giao c6ng nghQ
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Kj,y€u HQi thdo Khoa h7c "Phtong phdp phdn tich vd nhQn dqng chiit dQc *ong thqc phdm"

1,
'l :--r"1::-'r;r1:"'

. DO thu.h6i cria phuong ph6p ctng duoc x6c dinh beng c6ch ti(5n hanh phan tich
: Hn Ep l4i d6i voi mdu hat dua aa auqc ti6n hinh t6ch chi-6t theo quy trintrxri l!,vi
phan tich miu viyi nting d0 th6m chuAn ld loppm. fet qua thu dugc ehi O U*g S.

Hinh 12: SIc <tO mdu ot bQt Hinh 13: Sic 116 m6u hat dua

Bdng 8: Kdt qud xdc dinh hiQu suiit thu hii aia phtrung phdp

Dinh gi6 d0ltp c,[a phuong phdp

Thry lf-thuyiit th5ng k€, cric it4i luqng ttflc tnmg cho ttQ lap lai li dO lQch churnn
SD vi he s6 bi6n thi€n CV% (RSD).

Th1rc. hiQn phin tich 1g m6ra hp lai 3 16n tong cirng mQt di6u kiQn. fiSt qua
ph6n tich 3 l6n lap lai vn d0 hp 1+r cria phuong ph6p tluo. c ghi d bang 9

Trung t6m Nghi€n cri'u vi Chuy6n giao c6ng ngh€
http : //ww w. foodsafety. gov. vn

Miu TGn mAu sii tAn M (e) Co,i, C"pil* Hoh

I B6t.Ii6u 1 5,0003 16t,0223 0

2
BQt ili6u th6m chuAn

1 5,0002 170,7243 10 97,02

I 5,0007 170,7203 10 96,98

3 5,0005 170,7233 10 97,07

3 Sa t6 I 5,0003 7,8477 0

4 Sa td th6m chuin

I 5,0001 1,9446 0,1 96,89

.,
5,0002 1,9445 0,1 96,78

3 5,0005 1,9448 0,1 97,03
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TT
Hat dua Ot bot Bd kh6

m N6ng DQ m Ndng DQ m N6ng DQ

I 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

X5 0,0032 0,016 0,003

S 5,29x104 0,001 1,53 xl0'5

CY% 0,1667 6,25 0,483

Bdng 9: K& qud tung binh, dQ l(ch chudn, ne sd bidn thi€n cua cdc mdu.

3.3. Xr[c illnh him luQmg chuin orange G trong mf,u cic miu thgc phim

Sau k*ri tiiin hAnh phdn tich crlc m6u tfurc phirn hat dua ot bQt, sa ti5, thit bd kh6,
bQt diAu, hat cti6u d6 tr€n m6y s6c kf l6ng hiQu ndng cao (HPLC), chring t6i thu dugc
kl5t qua lJrdng ph6t hiQn d dt ca c6c m6utitin hanh.

4.Xrr lu4x
Dd xdy d1mg <luo. c phuong ph,ep dlnh lugng rhodamin B, sudan [, orange G bEng

phuong ph6p HPLC vot cic tti6u ki-6n s6c kf nhu d tr&r.

D6 tirin henh d6nh Srg nhucrng phip ttlnh lugng vd cho th6y phuong phip th6a
mdn tffi thich hqrp cua h€ th6ng sac ky, tinh chinh x6c, tinh tuy6n tinh, tinh thing, tinh
d& hi€u.

De dinh lugmg dugc rhodamin B, sudan I, orange G hong mQt s5 thuc phAm.
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