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Tom tit

Benzyldimethyloctylammonium chloride (BAC-C8) va benzyldimethyldodecylammonium
chloride (BAC-C12) 1a cac chat hoat dong bé mit, dugc sir dung rong rii trong cong nghiép
duoc pham lam chat khir tring chdng vi sinh vt trong cac loai dung dich sat khuan ngoai
da. Theo cac quy dinh qudc té hién hanh, tiéu chuan dung dich sat khuan phai c6 giéi han
ham lugng chat bao quan khi st dung trong cong thirc bao ché. Trong nghién ciru nay,
phuong phap dién di mao quan véi detector o dan khong tiép xuc (CE-C*D) da dugc sir
dung dé xac dinh dong thoi ham lugng BAC-C8 va BAC-C12 véi cac cac diu kién phan
tich gdbm: mao quan silica duong kinh trong 50 um vé6i chiéu dai hiéu dung 40 cm; dung dich
dién li acetic acid (Ace) 100 mM, thém acetonitril (ACN) 30%; bom mau thiuy dong hoc
kiéu xiphong & d cao 10 cm trong thoi gian 20 s; thé tach +15 kV. Gi6i han phat hién cia
BAC-C8 va BAC-C12 lan luot 13 1,5 mg/L va 3,5 mg/L vé6i d6 lap lai (< 5%) va d6 thu hoi
t6t (97,33% va 97,29%). Phuong phap di dugc ap dung dé xac dinh ham luong BAC-C8 va
BAC-C12 trong cac mau dung dich sat khuén.
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1. DAT VAN PE

Dung dich sat khuan thuong bao gdm mét s6 thanh phan nhu: ethanol, isopropanol, n-
propanol, sodium lactate, fragrance... [1]. Ngoai ra, dé diét cac vi khuan cung dau, mot sb
chat sat khuan ciing dugc bd sung vao thanh phan dung dich nay, trong d6 c6 nhém
benzalkonium chloride (BAC) [1, 2]. Benzalkonium chloride hay Benzyldimethyloctyl
ammonium chloride (BAC-C8) va benzyldimethyldodecylammonium chloride (BAC-C12)
(Hinh 1) 14 cac chit hoat dong bé mit ¢ chira nguyén tir cation bac bdn, duoc thay thé bang
cac chudi alkyl C8 va C12, cac hop chét ndy duoc st dung rong rai trong cong nghiép duoc
pham lam chét khr tring chdng vi sinh vat. BAC c¢6 thé duogc st dung mot cach an toan nhu
mot diét vi khudn trong dung dich sat khuan & nong do 1én t6i 0,1% [2]. Tuy nhién, theo
Quyét dinh EU 2016/1950 va Quy dinh vé cac san pham diét khuan (EU) sb 528/2012 [3, 4],
BAC khéng con duge chap thuan sir dung trong mot s san pham diét khudn, nhu nudc sat
tring rira tay va lam sach co thé. Tai Hoa Ky, Co quan Bao vé Méi truong (EPA) va Cuc
Quan 1y Thuc phim va Duogc pham (FDA) can nhic vé viéc diéu chinh ham luong BAC,
cho phép cac nha san xudt thém thoi gian dé cung cép dit liéu vé tinh an toan va hiéu qua
cua BAC [5-7]. Ngoai ra, BAC duogc biét dén 1a chat gdy viém, kich rng da, doc tinh loai III
qua duong da [8, 9]. Do do, viéc xac dinh ham luong BAC-C8 va BAC-C12 trong cac mau
dung dich sat khuan ngoai da 1a can thiét, nham bao vé sirc khoe nguoi tidu dung.
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Hinh 1. Céng thirc cdu tao ciia A)BAC-C8 ; BJBAC-CI2

Céc phuong phap thuong duoc sir dung dé xac dinh BAC-C8 va BAC-C12 1a: Séc ky
long hiéu nang cao (HPLC) véi1 gi61 han phat hién (LOD) dat dugc nhé hon 0,005 mg/mL
[10], sdc ky 16ng twong tac wa nudc ghép ndi khdi phd hai 1an (HILIC-MS/MS) cho LOD
duéi 1,0 pg/kg va 0,05 pg/L [11], sir dung k¥ thuat QuEChERS két hop vdi sic ky 1ong siéu
hiéu nang ghép ndi khdi pho hai lan (UPLC-MS/MS) cho LOD tir 0,4-3,6 pg/kg [12], sac ky
khdi phd phan giai cao UHPLC/HRMS cho LOD tir 0,1-0,5 ng/mL [13]. Trong nghién ctru
nay, phuong phap dién di mao quéan sir dung detector ¢ dan khong tiép xtic (CE-C*D) [14]
da duoc st dung dé xac dinh dong thdi BAC-C8 va BAC-C12 trong cac mau dung dich sat
khuan. Phuong phép c6 uu diém 1a don gian, chi phi thap, sir dung it dung méi va héa chat,
hy vong s& gép phan vao lam phong phu thém cac k¥ thuat kiém nghiém nhom chit BAC

trong ché pham bao v¢ suc khoe.

Tap chi Kiém nghiém va An toan thuc phdm - Tap 6. S6 3, 2023



Nghién clu xac dinh ddng thdi benzyldimethyloctylammonium chloride...

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru
Trong nghién ctru nay, ham lugng cua BAC-C8 va BAC-C12 duoc xac dinh trong céac

mau dung dich sat khuan.
2.2. Hoa chét, chét chuén

Céc hoa chét, chat chuan sir dung trong nghién ctru nay déu thudc loai tinh khiét phan
tich bao gom:

Chét chuin: Benzyl dimethyloctylammonium chloride (BAC-C8, d6 tinh khiét >
99,6%) dugc cung cip boi hing HPC Standards GmbH va Benzyl
dimethyldodecylammonium chloride (BAC-C12, d6 tinh khiét > 98,6%) dugc cung cép boi
hang LGC Standards.

Dung dich chuan gdc riéng r& ctia BAC-C8 va BAC-C12 ndng d6 4000 mg/L: Can
chinh x4c 100 mg timg chat BAC-C8 va BAC-C12 chuyén vao cdc c6 mo 25 mL tuong mg,
thém 10 mL nudc deion va tién hanh rung siéu 4m trong 30 phat dé hoa tan hoan toan, sau
do chuyén toan by dung dich vao binh dinh mure 25 mL, dinh muc téi vach b.':fmg nudc deion.

Cic hoa chit khac: acetic acid (Ace), lactic acid, 3-(Cyclohexylamino)-1-
propanesulfonic (CAPS) acid, 2-(N-morpholino)ethanesulfonic acid (MES), acetonitril
(ACN) cia hing Merck hoic Fluka. Cac dung dich dugc pha bang nuéc deion.

2.3. Thiét bi

Thiét bi CE-C*D sir dung trong nghién ctru dugc cung cip bai Cong ty 3Sanalysis.
Thiét bi sir dung nguén thé cao 1én dén 25 kV; mao quan silica, chiéu dai 1a 60 cm (chiéu
dai hiéu dung la 40 cm), duong kinh trong (ID) 1a 50 um, duong kinh ngoai (OD) 1a 375 pm;
detector do dan khong tiép xtic (C*D). Thong tin vé dic diém k¥ thuat ctia hé thiét bi co the
tham khao trong cac cong bd trudc day ctia nhoém nghién ciru [15].

Ngoai thiét bi CE-C*D, nghién ctru cling sir dung mot s6 thiét bi, dung cu khac trong
phong thi nghiém nhu: may do pH HANNA, can phan tich Scientech (M¥) vi do chinh xac
dén £0,1 mg, may rung siéu am c6 gia nhiét BRANSON 521.

2.4. Phwong phap nghién ctiru
2.4.1. Phirong phdp ldy mdu va xir Iy mau

Nam mau dung dich sat khuan (M1-M5) dugc mua ngau nhién trén thi trudng.

Mau duéi dang dung dich duoc loc qua mang loc 0,45 um va pha loang véi ty 1¢ thich
hop bang nudc deion trudce khi tién hanh phan tich trén thiét bi CE-C*D.

Mau tring duoc sir dung dé danh gia phuong phép 1a mau dung dich sat khudn M1, da
duogc xac dinh (bang phuong phap CE-C*D) khong chira chit phén tich.

2.4.2. Khdo sat diéu kién phdn tich va danh gid phwong phdp

Viéc khao sat mot s6 diéu kién phan tich dong thoi BAC-C8 va BAC-C12 dugc thuc
hién trén hé thiét bi CE-C*D v¢i hdn hop chuin c¢6 ndng d6 cia BAC-C8 50 mg/L va BAC-
C12 70 mg/L. Khao sat dugc thuc hién ¢ thé tach duong véi cot mao quan silica duong kinh
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trong 50 pm, chiéu dai hiéu dung 40 cm. Mau duoc bom vao mao quan bing phuong phap
thiy dong hoc kiéu xiphong. Céc diéu kién khao sat nham phan tich dong thoi BAC-C8 va
BAC-C12 bang phuong phap CE-C*D bao gdm: dung dich dién di (thanh phan, pH va ndng
d6 cua dung dich), thé tach, thoi gian va chiéu cao bom mau. Phuong phap don bién duoc
Iwra chon dé thuc hién cac khao sat, bang cach thay d6i thanh phan khao sat trong khi giir
nguyén cac thanh phan con lai dé thu duoc diéu kién phu hop nhat.

Phuong phap phan tich duoc danh gia thong qua cac théng sb co ban gom: danh gia
do dac hiéu, xay dung duong chuén, xac dinh gi61 han phat hién va dinh luong, danh gia do
chum théng qua d6 1p lai va do ding thong qua d6 thu hdi cia mau trang thém chudn. Cac
két qua duoc danh gia so sanh voi cac quy dinh cia AOAC [16].

2.4.3. Phuwong phdp xir 1y 56 liéu

Céc két qua nghién ctru duge xir Iy bang phan mém Microsoft Excel 2019.

3. KET QUA VA BAN LUAN

BAC-C8 va BAC-C12 c6 chira mdt nguyén tir nito gan véi bén nhom ankyl (Hinh 1),
cac hop chit nay phan ly hoan toan trong dung dich va mang dién tich duong, di chuyén
cung chiéu voi dong dién di tham thau (EOF) va thuan lgi dé tach bang phuong phap CE-
C*D theo phén cyc binh thudng (ap thé dwong & ddu mao quan bom mau). Khi ap thé cao
vao hai ddu mao quan, dudi tac dung ciia dién trudng, cac ion dwong nay s& di chuyén voi
tdc d6 khac nhau tuy thudc vao do linh dong dién di ctuia chung. Trong do, dién tich, kich
thudc cta cac ion va d nhét ciia dung dich dién 1i dong vai tro quyét dinh, anh huong dén
tdc d6 di chuyén cua céc ion trong dién trudng. Céc ion co dién tich 16n va kich thudc nhod
s& di chuyén nhanh hon [17]. Do d6, véi BAC-C8 va BAC-C12 gbc cation c6 cuing dién tich,
kich thuéc nhom ankyl n-CgHi7 va n-Ci2Has s€ tao ra sy khac nhau vé do linh dong di¢n di,
lam cho BAC-C8 di chuyén nhanh hon BAC-C12.
3.1. T6i wu diéu Kién phan tich BAC-C8 va BAC-C12 bing CE-C*D
3.1.1. Khao sat dung dich dién li

Trong phwong phap CE-C*D, dung dich dién li c6 vai trd quan trong trong viéc xac
dinh tinh chat va dic trung ctia qua trinh dién di xay ra trong mao quan, gitip duy tri, 6n dinh
dong dién trong mao quan va anh hudng dén toc do dién di ciia chat phan tich. Trong dung
dich dién 1i, ba yéu t: thanh phan, pH va ndng d6 dong vai trd quan trong nhét.
3.1.1.1. Khdo sat thanh phan va pH ciia dung dich dién li

Qua trinh khao sat duoc tién hanh trén co s& cac hé dung dich dién 1i acetic acid (Ace),
lactic acid véi nong d6 100 mM, CAPS/Ace, MES/Ace trong khoang pH tir 2,5 = 3,5 (khoang
pH tai d6 cac chat phan tich mang dién tich duong, thuan lgi cho qué trinh phan tich). Ddi
v6i cac hé dung dich dién li CAPS/Ace hodc MES/Ace, nong do cau tir (CAPS, MES) duoc
git ¢d dinh 1a 20 mM va diéu chinh dén pH khao sat bang Ace. Két qua khao sat duoc thé
hién trong Hinh 2 cho thdy, dbi v6i hai hé dung dich dién 1i CAPS/Ace va lactic acid, peak
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BAC-C12 bi choai chan, hé dung dich di¢n li MES/Ace cho tin hi¢u peak nhé. Dung dich
dién li Ace cho dudng nén 6n dinh, tin hiéu peak tét, thoi gian di chuyén cua cac chit hop
li. Do d6, dung dich di¢n li Ace 100 mM (pH = 2,7) duoc lya chon cho cac khao sat tiép theo
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Hinh 2. Dién di d6 phdn tach BAC-C8 50 mg/L va BAC-C12 70 mg/L trong dung dich
dién li Ace, Caps/Ace, lactic acid, Mes/Ace, thé tach + 15 kV, bom mau thity déng hoc
kiéu xiphong ¢ chiéu cao 10 cm trong 20 s

3.1.1.2. Khao sat ti Ié dung moi acetonitril trong dung dich dién li

BAC-C8 va BAC-C12 la céc chat hoat dong bé mat cation c6 chira chudi ankyl dai tao
mixen, hon nita sy hip phu cia cation 1én bé mat mao quan silica anh huong dén qua trinh
phan tach BAC-C8 va BAC-C12 [18]. Mot phuong phap don gian va hiéu qua dé pha v su
hinh thanh mixen va ngin ngira sy hip phu ngoai ¥ mudn 1én thianh mao quan 1a thém chat
diéu chinh hiru co vao dung dich dién li. Cac dung méi hitu co nhu methanol [19],
tetrahydrofuran [20] va acetonitril [18] dd dwgc ap dung lam chét didu chinh hitu co trong
hé dung dich dién li. Trén co s& tham khao tai liéu [18] va khao sat so bo v6i ba chat nay,
acetonitril (ACN) cho thay c6 hiéu qua t6t nhat. Diéu nay c6 thé do ACN d6 nhét thap dan
dén thoi gian di chuyén nhanh hon va d6 phan giai cta chat phan tich cao hon, dong thoi
ACN c¢6 hang sb dién méi cao hon cac dung méi hitu co khéac, din dén kha nang hoa tan tbt
hon céc chat phan tich tich dién nhu BAC. Do d6, ACN duogc lya chon trong nghién ctru nay
va khao sat cac ty 1é thém khac nhau trong khoang tir 0% dén 50%. Két qua khao sat & Hinh
3 cho thay, véi ty 16 ACN 30% trong dung dich dién li Ace (pH = 2,7) thi 2 chit duoc tach
t6t, cac peak kha can ddi va sic nét, thoi gian di chuyén nhanh hon so véi cac ty 1¢ khac. Do
do, ty 1€ ACN 30% duoc lua chon cho cac khao sat tiép theo.
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Hinh 3. Dién di do khao sat ti 1¢ dung moi ACN thém vao dung dich dién li. Cac diéu
kién phan tich: dung dich dién li Ace 100 mM, pH = 2,7, thé tach +15 kV, bom mau thuy
dong hoc kiéu xiphong & chiéu cao 10 cm trong 20 s

3.1.1.3. Khdo sat n5ng do dung dich dién li

Trong phuong phap CE, néng do dién li phai du 16n dé tao nén moi truong dién di on
dinh [14]. Tuy nhién, néu 16n qua s€ tao d¢ dan nén cao lam gidm dJ nhay ctia phuong phap
voi detector C*D. Do do, néng d6 dung dich dién li can duoc khao sat dé tim duge diéu kién
phéan tich phu hop nhat. Cac nong do dung dich dién li Ace trong khoang 50 dén 300 mM
(c6 thém ACN 30%). Két qua thu dugc thé hién trong Hinh 4.
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Hinh 4. Pién di do khao sat anh huong cua néng do dung dich dién li Ace. Cac diéu kién
phdn tich: dung dich dién li Ace cé thém ACN 30%, pH = 2,7, thé tach +15 kV, bom mau
thity dong hoc kiéu xiphong & chiéu cao 10 cm trong 20 s

Tur két qua ¢ Hinh 4 ¢6 thé nhan théy, Vol néng d6 dung dich di¢n 1i Ace 100 mM cho
dudng nén 6n dinh, tin hiéu t6t va can dbi. Do d6, dung dich dién li Ace 100 mM dugc lya

chon cho cac khao sat tiép theo.
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3.1.2. Khao sdt cdc diéu kién khdc

Qué trinh dién di mao quan xay ra khi c6 ngudn thé (E) mot chiéu nhét dinh dat vao
hai diu mao quan, diéu khién va duy tri su dién di cta cac chat [14]. Dé c6 két qua tét va on
dinh, thé tach can phai dwoc lya chon thich hop nhat va giit 6n dinh trong sudt qua trinh phan
tich. Céc thé tach dugc lua chon dé khao sat la: +12 kV, +15 kV, +17 kV va +20 kV. Két
qué thu dugc trong Hinh 5A cho thay khi ap thé tir +12 kV dén +20 kV, thoi gian di chuyén
clia cic chat nhanh dan nhung dién tich peak giam dan vi khi ting thé E dong dién I 16n s&
gay ra hi¢u tng nhiét Jun 16n lam tdéa nhiét Q ra bén ngoai lam mao quan nong 1€n, gidm
hiéu qua tach chat. Thé tach +15 kV thoi gian phén tich phu hop va dién tich peak di 16n, vi
vay dugc lya chon trong nghién ctru nay.
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Hinh 5. Pién di do khdo st anh huong ciia A) thé tach; B) chiéu cao bom mau; C) thoi gian
bom mau. Cac diéu kién phan tich: dung dich dién li Ace 100 mM thém ACN 30%, pH = 2,7

Viéc bom miu duoc thuc hién trén co s phuwong phap thity dong hoc kiéu xi phong.
Trong d6, chiéu cao va thoi gian bom mau 1a hai yéu t6 quyét dinh dén lugng miu bom vao
mao quan. Cac gia tri chiéu cao va thoi gian bom mau duoc khdo sat twong tmg 1a 5, 10, 15
cm va 10, 20, 30 s. Két qua thu dugc trong Hinh 5B va 5C cho thdy, cac gia tri do cao va
thoi gian bom miu 10 cm va 20 s cho két qua tin hiéu du 16n, 6n dinh va phu hop dé lya
chon trong nghién ctru nay.

3.2. Tham dinh phwong phap

3.2.1. Bé dac hiéu cua phwong phap

Két qua danh gia do dic hiéu cua phuong phap dugc trinh bay trong Bang 1 va Hinh
6. Mau trang khong cho tin hiéu tring voi thoi gian luu ctia chat phéan tich. Mau trang thém
chuén c6 tin hidu tring thoi gian di chuyén ciia cic chit phan tich trong mau chuén (d6 léch
chuan tuong d6i (RSD) < 2%). Nhu viy, phuong phap c6 do dic hiéu tt, dap tng yéu cau.

Tap chi Kiém nghiém va An toan thuc pham - Tap 6. S6 3. 2023 AV




Tré&n Thi My H&o, Binh Viét Chién, V& Thi Minh Anh... Nguyén Thj Anh Hudng

Bing 1. Két qua danh gid d¢ déic hiéu ciia phwong phdp

Tén chat Loai méu Thoi gian di chuyén (phit)  RSD (%)
Mau tring -
Mau chuan 5,0012
BAC-C8 _ : - 0,05
Mau trang thém chuan 5,0045
Mau chuan 5,5607
BAC-C12 o, : -0,75
Mau trang thém chuan 5,6201

N | | | |
3.5 4.0 4.5 5.0 5.5

Thoi gian di chuyén (phuit)

Hinh 6. PBién di d6 mdu tring (A) va dung dich chudn (B), mdu trang thém chudn (C).
Cac diéu kién phan tich: dung dich dién li Ace 100 mM thém ACN 30%, pH = 2,7, thé
tach +15 kV, bom mau thity dong hoc kiéu xiphong & chiéu cao 10 cm trong 20 s
3.2.2. Xay dung dwong chudn

Céac dung dich dung dé xay dung duong chuan dugc pha lodng tir dung dich chuan
gbc. Trén co s& didu kién phan tach liwa chon, dudng chuin 6 diém duoc thiét 1ap trong céac
khoang ndéng d6 twong tng nhu sau: BAC-C8 (5,0-80 mg/L); BAC-C12 (10-100 mg/L). Mbi
diém chuan duoc do lap lai 3 lan, gia tri dién tich peak trung binh dugc st dung dé xay dung
duong chudn biéu dién su phu thudc cua dién tich peak vao ndong do chat phén tich tuong
tmg. Cac két qua phuong trinh dudng chuan va hé sé hodi qui twong tng duoc trinh bay ¢

Bang 2.
Bing 2. Két qua phirong trinh dwong chudn va hé sé hoi qui
Chit phin tich  Phwong trinh dwong chudin R? p
BAC-C8 y=0,8183x + 1,1859 0,9995 <0,05
BAC-CI12 y=10,6891x +1,3014 0,9993
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Két qua ¢ Bang 2 cho thiy, dudong chuan BAC-C8 va BAC-C12 déu c6 hé s tuong
quan tuyén tinh biéu dién su phu thudc cta dién tich peak vao ndng d6 1a twong ddi t6t (R
>0,99). Véi duong chuin y = a + bx xdy dung dugc, néu hé s6 a # 0 ¢6 ¥ nghia thong ké thi
phuong phap méc sai s6 hé thong. Do d6, trude khi st dung dudng chuin can kiém tra sy
khac biét giita gia tri ciia a va 0. St dung phan mém Minitab dé danh gia p cta tham sé a,
két qua thu duoc p < 0,05 cho ca 2 chit phan tich v&i do tin cdy 95%, cho thay phwong phap
khong mic sai sé hé thong.
3.2.3. Gioi han phat hién (LOD) va gioi han dinh luvong (LOQ)

Gidi han phat hién (LOD) duoc xac dinh bing cach pha lodng dan hdn hop dung dich
chuan ctia cac chat phan tich tdi nong d6 nho nhat ma cho tin hiéu do S/N = 3. Gi6i han dinh
luong (LOQ) dugce tinh bang 10 1an S/N. Két qua xac dinh LOD va LOQ duoc trinh bay
trong Bang 3. Nhu vay, LOD ciia BAC-C8 va BAC-C12 tuong tng la 1,5 va 3,0 mg/L; LOQ
cua BAC-C8 va BAC-C12 tuong ung 1a 5,0 va 10 mg/L.

Bing 3. Két qua xdc dinh LOD va LOQ
Chiéu cao  Tin higu  S/N ¢
peak (S)  nhiéu nén gid tri
(mV) (N) (mV)  LOD
BAC-C8 1,5 5,0 0,060 0,020 3,0
BAC-C12 3,0 10 0,10 0,030 33

LOD LOO

hdt phén tich
Chat phan tic (mg/l)  (mg/L)

3.2.4. Do chum va do ding

Dé danh gia d6 chum ciia phuong phép, d6 lap lai ctia hai chét phan tich & 3 mic nong
d6 (mirc thip, mirc trung binh, muc cao ctia dudng chuén) 1a 20, 40, va 60 mg/L thém vao
mau tréng, mdi murc néng dd duoc tién hanh véi 03 1an doc 1ap. Két qua thu dugc ¢ Bang 4
cho thay, ca 03 muc nong do déu co do léch chuan twong ddi (RSD) cua dién tich peak va
thoi gian di chuyén nho hon 1,4%. Két qua nay dap ung yéu cau cia AOAC cho khoang
ndng do tir 1 mg/L (11%) dén 100 mg/L (5,3%) [15].

Bing 4. Két qua danh gia do chum

Chit RSD1 (%) RSD2 (%) RSD3 (%) Chiit
m=720mg/L) (n=7,40mg/L) (n=7, 60 mg/L)
BAC-C8 1,07 0,68 0,68 BAC-C8
BAC-C12 1,33 0,77 1,01 BAC-C12

Do dung cua phuong phap dugc danh gia théng qua hiéu sudt thu hdi trung binh khi
phan tich miu trang dugc thém chuan hai chat phan tich & ba mirc nong d6 khac nhau 10, 40
va 60 mg/L. Phuong phap cho két qua thu hdi twong ddi tét v6i ca hai chit phan tich 1a
97,33% va 97,29% (Bang 5). Két qua nay cho thiy phuong phép c6 d6 dung dap tmg yéu
cau ciia AOAC & cac muc ndng do tir 10 mg/L (80-110%) dén 1000 mg/L (95-105%) [15].
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Bing 5. Két qua danh gid d¢ ding

Chit BAC-C8 BAC-CI2
Miic 1 Miic 2 Miic 3 Miic 1 Miic 2 Miic 3

Nong dp
chudn thém 10 40 60 10 40 60
vao (mg/L)
Nong dp thu
héi dwoc 10,16 39,91 57,56 9,88 37,80 59,02
(mg/L)
Hiéu sudt thu
hoi (%)
Hiéu sudt thu
hoi trung 97,33 97,29
binh (%)

102,3 95,2 97,1 98,81 94,68 98,36

2.3. Phén tich miu thyec té

Quy trinh sau khi danh gia da dugc ap dung dé phan tich 5 miu dung dich sat khuan
(M1, M2, M3, M4, M5) thu thap ngéu nhién trén thi truong tai Ha Noi. Két qua cho théy
khong phat hién BAC-C8 trong tat ca cac mau, BAC-C12 dugc phat hién trong 2/5 mau
(M4, M5) vé6i ham luong twong tng 1a 0,139 mg/mL (0,013% w/v) (mau M4) va 0,465
mg/mL (0,067% w/v) (mau M5).

BAC-C12
T M5
20mV
s M4
M3
v N \V e
M2

[ I |
3 4 ) 5 6
Thoi gian di chuyen (pht)

Hinh 7. Dién di do phan tich BAC-C8 va BAC-C12 trong cdc mdu dung dich st khudn

4. KET LUAN

Nhu vay, nghién ciru di thanh cong trong viée tmg dung phuong phap CE-C*D nham
xac dinh dong thoi ham luong BAC-C8 va BAC-C12 trong miu dung dich sat khuén.
Phuong phéap da dugc danh gia vé do dic hiéu, do tuyén tinh trong khoang dudng chuin, do
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chum va do ding dép tmg yéu cau cia AOAC. Phuong phap di dugc ap dung dé xac dinh
ham luong BAC-C8 va BAC-C12 trong 5 méu dung dich sat khuan thu thap ngu nhién trén
thi truong, budc dau xac dinh duoc 2 maiu ¢ chira chit BAC-C12. Nghién ctru c6 thé s&
duoc tiép tuc mé rong cho cac dbi twong mau khac nhau nham ting cuong hiéu qua ap dung
cua phuong phap.
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Simultaneous determination of henzyldimethyloctylammonium chloride and
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Abstract

Benzyldimethyloctylammonium chloride (BAC-C8) and Benzyldimethyldodecyl
ammonium chloride (BAC-C12) are bactericidal surfactants which widely used in the
pharmaceutical industry as anti-microbial disinfectants in skin antiseptic solution. According
to current international regulations, the standard of finished antiseptic solution must have
regulations on the limit of preservatives when used in the formulation. In this study,
simultaneous determination of BAC-C8 and BAC-C12 was performed by capillary
electrophoresis using capacitively coupled contactless conductivity detection (CE-C*D) with
analytical conditions including: fused silica capillary (50 pm ID.) with effective length of
40 cm, background electrolyte solution of 100 mM acetic acid (Ace) added 30% acetonitril
(ACN); hydrodynamic sample injection at height of 10 cm in 20 s; separation voltage of +15
kV. The detection limit of BAC-C8 and BAC-C12 were 1.5 mg/L and 3.5 mg/L,
respectively. This method has been applied to determine the content of BAC-C8 and BAC-
C12 in the disinfectant solution samples.

Keywords: BAC-C8, BAC-C12, disinfectant, CE-C*D
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