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TOM TAT

No6i dung nghién ciru ciia bao céo la khao sat cac diéu kién tdi wu trong quy trinh xac dinh
chat hoat dong bé mat (CHDBM) anion bang phuong phap quang phé UV/VIS véi thude thir
1a thudc nhudm cation dimidium bromide (DMB). Thuc nghiém cho thdy DMB phan tmg ghép
cap voi cac CHDBM anion (LAS, SLES, SLS) tao thanh cac mudi c6 mau hong do tan trong
nude, cic mudi nay hap thu cuc dai trong khoang 513-514,5 nm. Két qua khao sat thu duoc
pH phu hop trong khoang 8,5-12,5 véi ty I¢ CHPBM: DMB la 1:24, MDLs = 0,056 mM cho
LAS va ty 1¢ (1:18), MDLs = 0,046 mM, MDLs = 0,048 cho SLES, SLS. Két qua khao sat do
lap ((%) RSD < 5,3%) va do dung ((%) H = 90-103%) trong tat ca cac 1an thir trén mau
CHDBM déu nam trong gidi han cho phép. Két qua so sanh bang SPSS cho thay, két qua phan
tich trén mau CHDBM theo phuong phép chudn d¢ 2 pha (ISO 2271:1989) va phuong phép
xdy dung tuong dong vé& mit ¥ nghia thng ké (voi p < 0,05).

Keywords: Chat hoat dong bé mat, d|m|d|u[n bromide, linear alkylbenzene sulfonate, sodium
lauryl ether sulfate, phuong phap quang phd UV/VIS, sodium dodecyl sulfate.

1. MO PAU

Chat hoat dong bé mat (CHPBM) 1a tén chung cho cic chat co hoat tinh bé mit, cac chit
nay c6 cau triic dic trung véi mot hodc nhidu nhom ky nude (khong ¢ ai luc véi nudc) va mot
hoidc nhidu nhom wa nude (ai luc manh véi nuée). Chéat hoat dong bé mit duoc phén loai theo
dién tich ctia cac nhom ua nudc c6 trong phan tir, 6 4 loai chat hoat dong bé mat khac nhau:
CHDBM anion, cation, khong ion va ludng tinh [1, 2]. Trong s6 cac chat hoat dong bé mit nay,
CHDBM anion (bao gom xa phong) 14 phd bién nhét, chiém hon 55%, tiép theo 1a chat hoat
dong bé mat khong ion (39%), cation (4%) va chat hoat dong bé mit ludng tinh (2%) [2-4].

Céc loai alkylbenzenesulfonate mach thang 1a cac CHPBM anion tong hop dugc sir dung
phd bién nhét trong cac san pham vé sinh gia dinh, chiam soc ¢4 nhan [4-5]. Ham luong cac
CHDBM anion nay trong nguyén liéu thé hay san pham tay rira thudng duoc xac dinh bang
phuong phap chuin do 2 pha. Phuong phap chuin do 2 pha dugc Tsubochi dé& xuat nam 1979,
trong bao céo, 2 pha dugc st dung la chloroform va nuéc, vdi chat chi thi st dung 14 tetrabromo
phenolphthalein va dung dich chuan 1a zephiramine (tetradecyl dimethyl ammonium chloride),
& diém cuoi chuan d9, pha hitu co thay doi tir mau vang sang xanh, pha nudc 1a khong mau
trong suét qué trinh chuan do [6]. Mot s6 chat chi thi khac ciing da dugc dé xuat st dung trong
chuan d6 2 pha nhu methylen blue (MB) [7], thuéc nhudm solvatochromic [8], dac biét 1a hdn
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hop chi thi gdm thuc nhudm disulphine blue VN va dimidium bromide [9-10]. Phwong phap
chuan do 2 pha véi hdn hop chi thi disulphine blue VN va dimidium bromide da tr& thanh
phuong phap tiéu chuan duge mé ta trong 1SO 2271:1989 [9], TCVN 5455-1998 [10] va la
quy trinh thong dung dang duoc st dung dé xac dinh ham luong CHPBM tai céc co so san
Xuat va trung tim kiém dinh chat tay ria.

Déi véi cac CHPBM dang anion & ham lugng thap nhu trong cac mau nudc thai thuong
dugc xac dinh bang cac phuong phap sac ky khi [11, 12], sac ky long HPLC [13, 14] hay chiét
quang pho hap thu, chiét huynh quang sir dung thuéc nhuom cation nhu methylene blue [15],
brilliant green [16]... Trong d6, phuong phap quang phd hap thu str dung thudc nhuém
methylene blue 12 phuong phap phé bién, phuong phap tiéu chuan dé xac dinh ton du CHPBM
trong moi truong nudc va duge mo ta trong TCVN 6622-1:2009 (ISO 7875-1:1996) [17].

Tuy phuong phap chuan d¢ 2 pha va phuong phap hap thu quang pho sir dung methylene
blue 1a cac phuong phap thong dung trong xac dinh CHbBM anion & ham lugng cao (nguyén
liéu tho hay san pham tay rua) va thap (ton du CHDBM trong nudc thai), nhung nhugc diém
ctia cac phuong phép nay 1a déu sir dung dung méi doc (chloroform), hiéu suat va do lap thap
do can phai thyc hién quy trinh chiét. Phuong phap chuan d6 2 pha c6 nhiéu nhuoc diém nhu:
kho c6 thé tu dong hoa; str dung dung méi chloroform hodc hydrocarbon clo héa, 1a dung moi
doc, anh huong dén moi truong; kho nhan dang diém cudi; caic CHDBM khong ion co trong
san pham chat tay ria c6 tic dung nhii hoa va lam cho nhan dang diém cudi gap nhiéu kho
khan. Vé6i muc dich “xanh hoa” cac quy trinh phén tich, bai bao nay trinh bay nghién ciru vé
xay dung quy trinh xac dinh CHPBM dang anion bang phuong phap quang phd UV/VIS voi
thuéc thir dimidium bromide.

2. THIET BI, HOA CHAT VA PHUONG PHAP NGHIEN CUU

2.1. Thiét bi

May quang phé 2 chum tia Jasco — double beam spectrophotometer model V530 (Nhat),
Vi cell do c6 chiéu dai duong truyen 1 cm.

2.2. Hoa chit

Héa chét sir dung cho nghién ciru nay 1a loai tinh khiét danh cho phan tich: dodecyl
benzene sulfonate (CH3(CH2)1:CsH4SO3Na, SDBS, LAS, 98%), dimidium bromide
(3,8-diamino-5-methyl-6-phenylphenanthridinium bromide, Sigma-Aldrich, 95%),
acid clohydric (Trung Quédc, 37%), ethanol (Trung Qudc, 96%), sodium lauryl ether sulfate
(CH3(CH2)10CH2(OCH,CH2),OSO3Na,  SLES, 70%), sodium  dodecyl  sulfate
(CH3(CH,)120S0:Na, SDS, SLS, 85%)

2.3. Phwong phap nghién ciru

2.3.1. Khdo sdt cdc yéu té anh hwéng dén quy trinh
_ Cac yéy tf'), dugc khao sat jbﬁng phuong phap don yéu té,,céc thi nghiém dugc lap lai
3 lan. Céc yéu to khao sat bao gom anh huong cua pH, ty 1€ thuoc thr, thoi gian phan Gng va
do bén cua muoi phuc tao thanh. Pho hap thu UV/VIS va d6 hap thu duge dung la thong so
kiém soat quy trinh thuc nghiém.
2.3.2. Khdo sat MDLs, LOQ, LOL va xdc nhén gid tri Sur dung phwong phdp (do lap va do diing)
Céc yéu t6 khao sat va danh gia bao gdm: gidi han phat hién phuong phap (MDLs), gidi
han dinh lvong phuong phap (LOQ), khoang tuyén tinh (LOL), (%) RSD, hi¢u suat thu hoi
phuong phap... Quy trinh khao sat MDLs, LOQ, LOL va danh gia quy trinh theo US.EPA
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duoc thuc hién‘nhu huong d_én O tai liéu tham khéo [18-19]. Trong d6, MDL; dugc US.EPA
dinh nghia 1a nong d6 toi thiéu cua mot chat co thé duoc do va cho két qua véi do tin cay 99%.
bé xac dinh MDLs, thuc hién cac budc sau: (1) Pha day dung dich chuan; (2) Pha dung dich
chuan c6 nong d6 nam trong duong chuan, do d6 hap thu quang cua dung dich chuan tr 7 lan
tro 1én; (3) Thay Abs vao duong chuan, tinh nong d6 cua dung dich chuan va SDs.
MDL; duoc tinh bang cong thirc: MDLg = t,_1,1— =0,99) X SDs @
Véi : MDLs: Gidi han phat hién phuong phéap dya trén mau chuan
t(n-1,1- a=0,99): Gid tri Student twong tng véi xéc suat 99%
SDs: B¢ léch chuan cua cac mau chuan dugc do 1ap lai nhiéu lan.
MDLs tinh dugc phai thoa diéu kién Abschuin/ Abswn phai nam trong khoang 3 — 5.

LOQ hay con goi 14 gii han dinh lwong, 12 ham lwong nhé nhat c6 thé dinh lwong mot
cach chinh x4c theo phuong phap da chon. Gidi han dinh lwong ( LOQ) cua thiét bi dugc xéac
dinh theo cong thirc sau: LOQ = 10 X SDg 2

Khoang tuyén tinh (LOL) dugc tinh tir LOQ dén nong do 16n nhat sao cho phuong trinh
hoi quy tuyén tinh A = £ (C) ¢6 r > 0,99.

2.3.3. Phan tich ham lwong CHDBM anion bang phiong phdap UVIVIS va doi chiéu véi
phwong phdp chuan dé 2 pha theo TCVN 5455 — 1998 (ISO 2271: 1989) [9-10]

Ham lwong CHPBM anion trong mau chat tay rira dugc xac dinh bang 2 phuong phap
(phwong phéap xay dung — phuong phap UV/VIS) va phuong phap chuan d6 2 pha theo TCVN
5455-1998 (ISO 2271:1989) [9-10]. Két qua trung binh giita 2 phuong phap dugc so sanh
bang SPSS véi p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat cac yéu té anh hwéng dén quy trinh
3.1.1. Két qua khdo sdt anh hwong cia pH

Két qua khao sat anh huong cia pH dén thudc thir dimidium bromide (DMB) (Hinh 1,
Bang 1) cho thdy ¢ méi trudng pH < 6,5, DMB hép thu cuc dai trong khoang 450-455 nm; khi
tang pH, Amax chuyén dich vé ving song dai (do DMB thay ddi dang ton tai khi pH ting) va on
dinh trong khoang 480 nm. Do hap thu caa DMB thay dbi theo pH va c6 gia trj cao nhat trong
khoang pH 6,5-7,5.

Bang 1. Anh huong cua pH dén thube thir dimidium bromide

1 2 3 4 5 6 7 8 9
pH 10 | 25 | 45 | 65 | 76 | 96 | 107 | 121 | 13,0
Budce song ("m) | 451 | 449 | 4535 | 480 | 4805 | 479 | 480 | 480 | 480
Abs 0,200 | 0,313 | 0,360 | 0,408 | 0,414 | 0,336 | 0,386 | 0,339 | 0,278
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Hinh 1. Phé hap thu (pH thay ddi) va cong thirc ciu tao cua dimidium bromide

Khi thém chat hoat dong bé mat anion (LAS, SLES, SLS) vao dung dich thubc thur
dimidium bromide, & méi truong acid (pH < 6), khong c6 su khac biét vé mau sic giita DMB
vai dung dich gom DMB ~va CHDBM anion. O cac trudng hop pH > 6, DMB ¢6 mau vang cam,
trong khi d6 dung dich gdm DMB, khi pH > 6, budc séng hap thu cyc dai ciia dung dich phirc
tao thanh giita DMB va CHPBM anion dich chuyén vé viing song dai (Aoms_anion = 513-515 nm),
trong khi & khoang pH nay Aoms = 480 nm. Diéu nay duoc giai thich rang: do DMB la thudc thir
dang cation, nén dé phan ung ghép cip tao mudi xay ra gitta DMB va CHDBM anion thi cac
CHDBM phai ton tai ¢ dang ion.
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(c) DMB va DMB_SLES

Hinh 2. Két qua dbi sanh gitra pho dimidium bromide (DMB)
va phé DMB_anion (LAS, SLS, SLES)
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Két qua khao sat su thay d6i do hap thu Abs ctiia phirc theo pH ¢ Amax = 515 nm (Hinh 3)
cho thdy pH anh hudng dén phan tng tao phtic 1a khac nhau di véi timg CHPBM: pH phu
hop nhat cho phan tng gitta DMB va cac CHPBM anion lan luot trong khoang 10,5-12,5 cho
LAS; pH 10-11 cho SLS va pH 8,5-10 cho truong hop SLES.

0,40 7 ——(1)SLS_DMB ——(2) SLES DMB —+(3) LAS_DMB
38

<
@)
0,35 A
@)

@
0,30

0,15

4,0 6,0 8,0 10,0 12,0 pH 140

Hinh 3. Két qua khao sat su thay d6i d¢ hap thu Abs cia DMB_anion (LAS, SLS, SLES)
theo pH & Amax = 515 nm

3.1.2. Két qua khdo sat ty 1é thuoc thir

Két qua khao st su thay doi do hap thu Abs theo ty 1¢ nong do mol gitra CHDBM anion
va DMB cho thay: (1) déi véi LAS va SLES, khong c6 phan ung ghép cip hoic dung dich duc
khi ty & nay < 3; (2) ddi v6i SLS, khong tao mudi & ty Ié < 1/2 (Bang 3). Két qua khao sat thu
duogc ty 1€ mol gitta CHPBM anion va DMB thich hop 1a 1:24 cho truong hop LAS va ty 1€
1:18 cho truong hop SLES va SLS.
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Hinh 4. Két qua khao sat sy thay d6i do hip thu Abs theo ty 1& ndng d6 CHPBM anion: DMB.
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Bang 2. Két qua khao sat anh huong cua ty 16 nong do mol gitta CHPBM anion va DMB

Ty 1& nong do Abs
(CHDBM/DMB) LAS_DMB SLES_DMB SLS DMB
1/3 ) .
Khong tao muoi ; Khong tao muoi

1/2 Khong tao mudi

1/1 0,045

2/1 Dung dich duc 0,054
Dung dich duc

3/1 0,067

6/1 0,014 0,122 0,095

12/1 0,146 0,126 0,137

18/1 0,153 0,156 0,17

24/1 0,162 0,145 0,118

30/1 0,082 0,071 0,098

3.1.3. Két qua khdo sdt thoi gian phan ieng va dé bén ciia mudi

Két qua khao sat cho thay, phan tng ghép cip CHPBM anion DMB hoan thanh sau
15 phut. Truong hop SLS, mudi tao thanh 6n dinh trong sudt thoi gian khao sat; ¢ truong hop
LAS va SLES, mudi bén 6n dinh trong khoang 15-30 phut (Hinh 5).
040 1 .,
< ——LAS DMB  —#—SLES_DMB  =—4—SLS_DMB

0,30 4 A=
P~ I I
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Hinh 5. Két qua khao sat thoi gian phan tng va d¢ bén caa mudi

3.1.4. Nhdn xét chung

Céc diéu kién thuc hién phan tmg ghép cap gitta CHPBM anion va DMB, hé sé hap thu
phéan tir mol ctia phic tao thanh nhu & Bang 3.

108



Nghién ctru xay dung quy trinh xéc dinh chét hoat dong bé mét dang anion bang phuong phép ...

Bang 3. Két qua khao sat phan (ng gitta CHDBM anion va DMB

biéu kién thyc hién phan ung
STT Ty lé oo & (Imolicm?)
Amax pH CHDBM: DMB Thoi gian do
LAS 514,5 10,5-12,5 1:24 15 — 30 phut 128,2+8,3
SLS 514,5 10-11 1:18 sau 15 phut 120,2+7,1
SLES 513 8,5-10,5 1:18 15 — 30 phut 104,3+3,5

3.2. Két qua khao sat MDLs, LOQ, LOL va xac nhin gia tri sir dung phwong phap (d6
lap va do ding)

Két qua xéc dinh MDLs va LOQ tuong (mg nhu Bang 4 cho thy, do nhay mudi phic
SLES DMB, SLS DMB cao hon so véi SLS_DMB. Két qua nay phu hop véi két qua thu
duoc tir hé s6 hap thu mol & (Bang 3)

Bang 4. Két qua khao sat MDLs, LOQ

dfﬁ;‘;‘;‘ﬁ; t sD MDLs" LOQ™ SIN
SLES 00148 | 0046mM | 015mM | 35
sLs 00153 | 0048mM | 015mM | 40
LAS 00179 | 0056mM | 018mM | 50

"MDLs tinh theo céng thitc (1) véi n = 7 va tn1, 090 = 3,143; ““tinh theo cong thirc (2)
Két qua khao sat khoang tuyén tinh (LOL) nhu ¢ Bang 5 va Hinh 7.
Bang 5. Két qua khao sat LOL

Chét hoat dong . A- £ 2
bé mat LOL Phuong trinh hoi quy tuyén tinh R
0,2 - 4,0 (mM) _ )
SLES 0,084 - 1,674 (g/L) Y =0,1211X - 0,0006 0,9991
0,2 - 4,2 (mM)
SLS Y =0,1231X - 0,0097 0,9993
0,058 - 1,211 (g/L)
0,2 - 4,8 (mM)
LAS Y =0,1043X + 0,0002 0,9989
0,065 - 1,567 (g/L)
0,6 "
<
05 §‘§ ’é
04 .f}i:"{'
.“, II
R
03 ‘}1 LA
.-"zx ®SLES_DMB y =0,1211x - 0,0006
g R?=0,9991
0,2 .""A
#c,fx ¢SLS DMB y:%122:3é?;;;gé0097
0l '.;*.;’ A LAS_DMBY = 0,1043x + 0,0002
"] R?=10,9989
. ”A‘ ‘ ‘ ‘ ‘ __cem

0,0 10 2,0 3,0 4,0 5,0 6,0

Hinh 6. Khoang tuyén tinh LOL
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Két qua khao sat d¢ lap ((%) RSD) va do dung (%) H (hiéu suét thu h01) thue hién phan
tich trén 7 mau dung dich CHbBM chuan va mau chét tay rira thém chudn (Bang 6) cho thiy
trong tat ca cac 1an thir RSD déu nho hon 5,3% va hi¢u suat thu hoi trung binh ctia phuong
phap déu nam trong gigi han cho phép 90-103% nén phuong phap dé xuat déu dat do dung va
do lap [20].

Bang 6. Két qua khao sat d6 lap va do dung

Chat hoat dong bé mit SLES SLS LAS
Cit (g/L) 0,42 0,72 0,80
. Cu (g/L) 0,415 + 0,020 0,685 + 0,016 0,790 + 0,012
Dung dich chuan
(%) H 98,8 + 4,6 95,0+23 98,7+ 1,4
(%) RSD 4,70 2,38 1,46
Minem (MQ) 500 750 1000
} i my (Mg) 489,1+85 759,7+9,5 985,0 + 8,4
Mau thém chuan
(%) H 97,9+17 101,3+1,3 98,4+0,8
(%) RSD 1,73 1,24 0,85

3.3. Phén tich ham lwgng CHDBM anion bang phwong phap UV/VIS va dbi chiéu véi
phuong phap chuan dj 2 pha theo TCVN 5455 -1998 (1SO 2271:1989) [9-10]

Két qua phan tich ham luong CHDBM anion quy vé (%)LAS (mau chat tay ria dang
long) theo phuong phap chuén d6 2 pha [9-10] va phuong phap xay dung (Bang 7) cho thiy
két qua phén tich trén phuong phap xay dung tuong dong vé mit ¥ nghia théng ké & mirc do
tin cay 95% (so sanh bang SPSS vai p < 0,05) véi két qua phan tich theo phuong phéap chuan
d6 2 pha (TCVN 5455-1998 (ISO 2271: 1989)).

Bang 7. Két qua phan tich trén mau that

Két qua ISO 2271:1989 Phuong phap xay dung (thuéc thir DMB)
(%) LAS 14,76 + 0,66 14,72 + 0,30
(%) RSD 45 2,0

4. KET LUAN

Két qua nghién ctru va khao sat quy trinh phéan tich CHDBM anion bang phuong phap
quang phd UV/VIS vai thudce thir dimidium bromide (DMB) cho thiy: CHDPBM anion phan ing
ghép cap véi DMB tao thanh mudi c6 mau hong dé tan trong nudc, cac mudi nay hap thu cuc
dai trong khoang 513-514,5 nm. Két qua khao sat thu dugc pH phu hop trong khoang 8,5-12,5
voi ty I¢ CHDBM: DMB 1a 1:24, MDLs = 0,056 mM cho LAS va ty I¢ 1:18, MDLs = 0,046 mM,
MDLs = 0,048 cho SLES, SLS. Két qua khao sat do lap (%) RSD va do ding (%) H trong tat
ca cac 1an thir RSD déu nho hon 5,3% va hiéu suat thu hoi trung binh ciia phuong phap déu
nam trong gi¢i han cho phép 90-103%. Két qua so sanh bang SPSS cho thiy két qua phan tich
trén mau that theo phuong phap chuan d¢ 2 pha (ISO 2271:1989) va phwong phap xay dung
turong ddng vé mit y nghia théng ké & muac d tin cay 95%. Bén canh do, phuong phap dé xuat
khong str dung dung méi hiru co gy doc méi tredng va con ngudi, do I3p tot do khong can chiét
Xuat v6i dung méi hiru co.
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Tuy nhién, nghién ctru Van con nhiéu han ché, chua khao sat anh huong ciia cac ion khac
c6 mat trong mau, két qua khao sat MDLs, LOQ va LOL va cho thay phuong phéap dé xuat c6
LOQ > 0,5 mg/L (ham luong CHPBM trong nuéc mit theo QCVN 08-2015) [21], cin nghién ctu
tang do nhay phuong phéap dé co thé ap dung xac dinh CHDBM anion trong nudc, nudc thai.
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ABSTRACT

METHOD DEVELOPMENT FOR DETERMINATION OF ANIONIC SURFACTANTS
BY UV-VIS SPECTROPHOTOMETRY USING DIMIDIUM BROMIDE REAGENTS

Tran Nguyen An Sa*, Doan Thi Phuong Lan, Nguyen Quoc Thinh,
Le Thi Kim Thoa, Le Thi Kim Anh

Ho Chi Minh City University of Food Industry

*Email: thansacntp@gmail.com

The content of the report is optimizing the conditions for determining anionic surfactants
by UV/VIS spectroscopy with dye cationic dimidium bromide (DMB). Experimental results
obtained dimidium bromide reaction combined with anions (LAS, SLES, SLS) to form water-
soluble pink salts, these salts absorb maximum within 513-514.5nm. Survey results obtained
appropriate pH within 8.5-12.5; anionic surfactants: DMB ratio is 1:24, MDLs = 0.056 mM
for LAS and rate 1:18, MDLs = 0.046 mM, MDLs = 0.048 mM for SLES, SLS. The results of
the survey on the repeatability ((%) RSD < 5,3%) and the accuracy (%) H ((%) H = 90-103%)
in all the tests are within the allowed limits. The SPSS comparison results show the analysis
results on real samples using a 2-phase titration method (1SO 2271:1989) and construction
method are statistically similar (p < 0.05).

Keywords: Anionic surfactants, dimidium bromide, linear alkylbenzenesulfonate, sodium
lauryl ether sulfate, UV/VIS spectroscopy, sodium dodecyl sulfate.
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