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Abstract: A highly sensitive GC-MS method was successfully developed for simultaneous analysis of 6
phthalates in eyelash adhesive products, of which four phthalates are in the prohibited list of the ASEAN
Harmonization System Agreement for Cosmetic Management. The suitable chromatographic conditions were
as follows: Capillary column DB — 5Sms (30 m % 0.25 mm; 0.25 um), helium as carrier gas, flow rate of 1.0 ml/
min, injection volume of 1 ul in split injection mode with split ratio is 1:5; the oven temperature programmed
at 50 °C for 1 min, from 50 °C to 280 °C at 30 °C min!, held at 280 °C for 5 min, then increased to 310 °C at 10
°C min! and held 310 °C for 2 min; electron ionization at 70 eV} ion source temperature at 230 °C; interface
temperature at 280 °C and injection port temperature at 280 °C; analysis mode is Scan mode. The method
was validated according to the guidance of ICH topic Q2 (RI) and ISO 12787:2011 for cosmetic analysis
by chromatographic method. By using di-n-butyl phthalate-d4 as internal standard, a very good linearity
range of the phthalates (0.01 — 3.00 ug/ml, R> > 0.998) was achieved. The recoveries of the phthalates at
ten concentration levels (from LOQ to 300 x LOQ) were in the range of 96.40 — 106.96 % with the relative
standard deviations of 0.26 — 4.60 % (n = 3). LOD was 0.003 ug/ml.

Keywords: Phthalate, eyelash adhesive, GC-MS.
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Tém tit: Quy trinh phan tich dong thoi 6 phthalat trong san phdam keo ddn mi bang phuong phap GC-MS,
trong do bao gom 4 phthalat thuoc danh sach chat cam do Hé thong hoa hop vé quan Iy my pham ASEAN quy
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dinh. Diéu kiéen sdc ky: c¢ot mao quan DB — Sms (30 m % 0,25 mm; 0,25 um), khi mang heli; toc do dong 1,0
ml/phiit; thé tich tiém 1 ul 6 ché dj chia dong voi ty I¢ 1:5; chirong trinh nhiét: Bdt dau ¢ 50 °C trong 1 phit,
tir 50 °C téi 280 °C voi toc dp 30 °C/phiit va giir 6 280 °C trong 5 phiit, sau dé tang téi 310 °C véi toc do 10 °C/
phiit va giit 6 310 °C trong 2 phiit; nang heong ion héa 70 eV nhiét dé nguon ion la 230 °C; nhiét do tir cuc
la 280 °C; nhiét do bo phan tiém mau la 280 °C; ché do quét phé Scan. Phuwong phap da dwoc tham dinh theo
quy dinh ciia ICH topic Q2 (R1) va ISO 12787:2011 vé phan tich my phdam bang phwong phdp sdc ky. Véi ngi
chuan di-n-butyl phthalat- d, khoang tuyén tinh duwoc xdc dinh tiv 0,01 — 3,00 ug/ml voi R? > 0,998. Ty I¢ phuc
hoi dwoc xdc dinh ¢ 10 mirc nong dg, tir LOQ t6i 300 x LOQ, thu dwoc gid tri thu hoi tir 99,2 % - 109,4 % véi
dg léch chuan tir 0,2 — 4,7 % (n = 3). LOD la 0,003 ug/ml.

Tie khoa: Phthalat, keo dan mi, GC-MS.

1. PAT VAN PE

Phthalat 1& chit phu gia ¢6 trong keo dan mi (KDM)
v6i vai trd ting d6 bong, bén va d6 bam dinh cho sgi mi
gia. Két qua khao sat cho thiy c6 70 % str dung KDM it
nhit 2 — 3 1an [1]. Viéc phoi nhidm phthalat c6 thé lam
tang nguy co mac bénh hen suyén; lam giam kha nang
sinh san cta phu nit va co thé gay ra phat trién vi sém
& bé géi, phat trién bat thuong bd phan sinh duc va thay
d6i ndng do testosteron & bé trai [2]. Phthalat c6 kha
nang tich tu va gay suy giam chirc nang céc co quan nhu
gan, phdi, lach véi cac lugng khac nhau; dong thoi ciing
dugc chimg minh gy ra su gia ting ctia cac té bao khoi
uvu [3].

Di ¢6 cong bd vé phuong phap GC-MS trong phan tich
cac phthalat trong thuc pham, bao bi thyc pham, bao bi
y t&, my pham [4, 5]. Tuy nhién, chua tim thdy cic cong
b6 vé dinh lugng phthalat trong mau KDM. Trong khi d6,

KDM la mét trong s6 cac my pham dugc sir dung phd bién
va viéc kiém sodt chat lugng m¥ pham 13 yéu cau bat budc.

Céc co quan quan Iy my pham trén thé giéi quy dinh
khong dugc c¢6 phthalat trong my pham [6, 7]. Tai Viét
Nam, qui dinh ciAm sir dung mét s6 phthalat nhu di-n-butyl
phthalat, di-n-pentyl phthalat, benzyl butyl phthalat va
dlethylhexyl phthalat [8]. Vi vay quy trinh phan tich nay
g6p phéan vao cong tac kiém nghiém va san xuat my pham.

2.NGUYEN LIEU VA PHUONG PHAP
2.1. Pbi twgng nghién ciru

Déi tugng nghién ctru 1a 6 phthalat, gdm dimethyl
phthalat (DMP), diethyl phthalat (DEP), di-n-butyl
phthalat (DBP), di-n-pentyl phthalat (DNPP), benzyl
butyl phthalat (BBP) va diethylhexyl phthalat (DEHP)
trén mau thir gém 33 miu KDM thu thap tir thi truong.
Trong d6 c6 4 phthalat thudc danh muc chit cim DBP,
DNPP, BBP va DEHP.

Bdng 1. Cac phthalat nghién cuu

DMP DEP DBP DNPP BBP DEHP dDBP

M (g/mol) 194,18 222,24 278,34 306,40 312,40 390,60 282,37
S6 16 G1200712 G1409717 G1397398 G1404238 | G1410189 | G1397399 | 809338

P} tinh khiét (%) 98,86 99,64 99,42 99,05 98,24 99,52 99,24

2.2. Chit dbi chiéu, trang thiét bi, dung mdi va hoa
chit

Chdt doi chiéu: DMP, DEP, DBP, DNPP, BBP va
DEHP do Céng ty LGC cung cép. Noi chuén st dung 1a
déng v1 di-n-butyl phthalat-d, (d,-DBP) do Cong ty HPC
cung cap.

Trang thiét bi: Hé thong Shimadzu QP2020NX, diu
do MS 18454, bo tiém mau ty dong AOC-20i Plus, cin
phén tich, bé siéu 4m va mot sb dung cu thuy tinh dat yéu
cau chinh x4c dung trong phan tich. Cac thiét bi va dung
cu duoc hiéu chuan theo GLP va ISO/IEC 17025.

Dung méi, héa chat: n-hexan, tetrahydrofuran (THF),
methanol (Merck).

2.3. Phuong phap nghién ctiru

2.3.1. Khdo sdt quy trinh xi¢ Iy mdu

Quy trinh xit Iy mau chung: Cén chinh xac khoang 0,5
g mau placebo cho véao binh dinh mirc 50 ml, thém chinh
xac 1,5 ml dung dich ndi chuén 10 pug/ml va mot thé tich
chinh x4c dung dich dbi chiéu gbc dé c6 duoc ndng do
mdi chét phan tich twong tmg véi mdi thir nghiém khao
sat, thém 20 ml dung méi chiét dén 2/3 thé tich binh, lic
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3000 vong/phut trong 5 phit. Tiép tuc siéu am trong 30
phut, dinh mtc bang dung méi chiét, lic déu. Loc qua gidy
loc 0,22 pm, thu dich loc va tién hanh sic ky trén hé théng
GC-MS.

Tién hanh khao sat cac yéu t6:

Khao sdt chon mau placebo: Mau placebo dugc chon
tir cac mau KDM c6 s6 Cong bd my pham thu thap trén
thi truong. Mau placebo duogc xir ly theo quy trinh xir 1y
mau chung nhung khéng thém dung dich ddi chiéu goc va
duoc trién khai sic ky trén hé théng GC-MS. Yéu cdu: Sic
ky db (SKP) dung dich placebo khong phat hién tin hiéu
phthalat hogic néu c6 tin hiéu khong dugc qué 3 lan nhidu
dudng nén va tin hiéu ham luong phthalat trong dung dich
placebo 1a nho nhét.

Khdo sdt dung méi chiét: Methanol, tetrahydrofuran,
n-hexan, hon hop n-hexan — THF (2 : 1). Mau placebo
dugc chon dua trén két qua khao sat mau placebo duge xir
Iy theo quy trinh xtr Iy mau chung véi lan luot timg dung
méi khao sat. Yéu cau: Dung méi duoc Iya chon khi sdc
ky do c6 d6 nhidu duong nén thip va % thu hoi phthalat
trong khoang 90,0 — 107,0 %.

2.3.2. Khdo sdt diéu kign sic ky

Piéu kién sdc ky duw kién: Cot mao quan DB — 5ms
(30 m x 0,25 mm; 0,25 pm), khi mang heli, téc d6 dong
1,0 ml/phut, thé tich tiém 1 pl, nang luong ion hoa 70 eV,
nhiét d6 ngudn ion 1a 230 °C, nhiét do tir cuc 1a 280 °C,
nhiét d6 b phan tiém mau 1a 280 °C, ché do quét phd
Scan.

Cac diéu kién sic ky khao sat bao gdm:

Chuwong trinh nhiét:

CTN 1: Bit ddu ¢ 50 °C trong 1 phit, tir 50 °C t6i 250
°C véi toc d6 30 °C/phit va gitt & 250 °C trong 5 phut,
sau d6 tang toi 280 °C véi toe d6 10 °C/phit va giir & 280
°C trong 2 phut.

CTN 2: Bit dau ¢ 50 °C trong 1 phut, tir 50 °C t6i 280
°C véi the d6 30 °C/phut va giit & 280 °C trong 5 phiit, sau
do tang t6i 310 °C véi the do 10 °C/phut va giit & 310 °C
trong 2 phut.

CTN 3: Bit ddu ¢ 50 °C trong 1 phat, tir 50 °C t6i 280
°C v6i toc do 20 °C/phut va gitt ¢ 280 °C trong 5 phut, sau
do tang tdi 310 °C véi toc d6 10 °C/phut va gitr ¢ 310 °C
trong 2 phut. Yéu cau: Chon chuong trinh nhiét tach dugc
phthalat va thoi gian phan tich 12 ngin nhat.

Ché dg tiém: Ché d6 khong chia dong, chia dong (1 :
5) va chia dong (1 : 10). Lua chon diéu kién cho tin hiéu
céc phthalat c6 dién tich pic 16n va duong nén it nhidu.

Quy trinh dugc tham dinh theo hudng dan tr 2 tai liéu
[9, 10].

3. KET QUA NGHIEN CUU
3.1. Két qua khio sat quy trinh xir Iy miu

Chon mau placebo: Trong s6 3 mau KDM c6 s6 Cong
bb my pham (01, 15 va 16), sic ky d6 cho thdy mau 01 c6
tin hiéu khong qué 3 1an nhiéu dudng nén va ham lugng
cuia cac phthalat cho tin hiéu nhé nhat. Mau 01 duoc chon
lam mau placebo, két qua duoc trinh bay ¢ Bang 2.

Bing 2. Ham lwong ciia cdc phthalat phén tich trong mau placebo.

_ Ham lwgng TB (ug/ml) (n = 3)
Mau placebo
DMP DEP DBP DNPP BBP DEHP
Miu 01 <LOD <LOD <LOD <LOD <LOD <LOD
Mau 15 <LOD 0,022 <LOD <LOD <LOD 0,041
Mau 16 <LOD 0,022 <LOD <LOD <LOD 0,040
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Hinh 1d) Sic ky do ciia mau dbi chiéu

Hinh 1. Sdc ky do két qua khao sat mau placebo.

Dung méi Chié:t xudt: Mﬁq gia lz_ip}é dung dich placebo 90,0 — 107,0 %, két qua cu thé dugc trinh bay trong Bang
thém chat doi chicu dugc chict v6i hon hop Hex-THF cho 3. Séc ky d6 (Hinh 2a) cho thdy it tin hiéu nhi€u khi chiét
ty 1€ thu hoi cta cac phthalat 1a cao nhat va thudc khoang béng hén hgp dung moi.

Bing 3. Ty Ié thu hoi ciia cdc phthalat trong mau gid ldp (n = 3).

Phthalat MeOH THF Hex Hex-THF
% thu hdi % RSD % thuhdi % RSD % thuhdi % RSD % thu hdi % RSD
DMP 86,8 59 80,9 5.1 88,1 59 106,1 0,4
DEP 90,9 4,8 86,7 5.4 93,9 5.6 105,7 0,5
DBP 88,0 4,7 84,9 52 80,4 4,9 104,8 1,3
DNPP 81,4 4,7 78,1 5,6 83,1 5,7 104,7 1,3
BBP 88,5 55 86,0 4.4 89,0 5,0 105,4 0,6
DEHP 86,1 4,9 84,2 4,6 85,2 5.4 102,5 1,1
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Hinh 2¢) SKP méu chiét bang n-hexan.

Hinh 2d) SKP mau chiét bang hon hgp Hex-THF.
Hinh 2. Sic ky do két qua khdo st dung méi chiét xudt.
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3.2. Két qua khao sat diéu kién sic ky nhidu dudng nén cao, CNT 3 ¢6 thdi gian phan tich dai,

Chuong trinh nhiét: Tién hanh séc ky mau gia lap 6 CTN2 cho’ thoi gian phan tich la ngdn nhat va duong nén
ndng d6 1 pg/ml theo cac chuong trinh nhiét khdo sat, it nhicu nhat. Vi vay CTN 2 duogc lya chon, két qua cu thé
quan sét séc ky dd nhan thdy: CTN 1 va CTN 3 ¢6 tinhigu ~ duoc trinh by trong Bang 4 va Hinh 3.

Bing 4. Thoi gian heu ciia cdc pic phthalat khi sic ky ¢ cée CTN khdo sdt.

snh nhié Thoi gian luu (phiit)

Chuong * DMP DEP DBP DNPP BBP DEHP
CTN 1 6,570 7,153 8,657 9,713 11,468 13,656
CTN 2 6,574 7,157 8,521 9,175 10,049 10,945
CTN 3 8,356 9,228 11,259 12,180 13,180 14,176
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Hinh 3¢) Sdc ky dé cia mau gid lip

Hinh 3a) SKB mau phan tich ¢ CTN 1. Hinh 3b) SKD mau phan tich ¢ CTN 2. phén tich & CTN 3.

Hinh 3. SKP két qua khdo sdt cic chirong trinh nhiét.
Ché d tiém: Tién hanh §éc ky méu gia 1ap o ndng d6 1 pg/ml tai cac ty 1¢ chia dong: Khong chia dong, chia dong (1
: 5) va chia dong (1 : 10), két qua dugc trinh bay trong Bang 5 va Hinh 4.
Bdng 5. Dién tich pic va S/N cua cdc phthalat khi phan tich o cac ty 1é chia dong khdo sat.

Khoéng chia dong Tylé1:5 Tylé1:10

Phthalat S S/N S S/N S S/N
DMP 226562 1026,61 43273 856,11 27885 327,32
DEP 183300 2571,84 39849 2132.73 20468 638,46
DBP 284590 7109,95 78722 6952,73 26457 974,93
DNPP 254279 248923 56368 1445,82 22252 1144,15
BBP 125551 970,19 25810 819,00 10680 530,32
DEHP 173885 1847,00 38913 1874,50 13212 405,38
D,-DBP 50162 51121 10085 510,00 4864 93,07

Théng sb dién tich pic va tin hiéu trén nhiéu & mau gia lap sic ky theo ché d6 tiém chia dong (1 : 5) cho tin hiéu cao

hon so voi ché d¢ tiém chia dong (1 : 10), dong nghia véi viée thu dugc giéi han phét hién thap hon. Ché do tiém chia

dong (1 : 5) dua luong mau vao hé théng it hon so v&i ché do tiém khong chia dong, gitip giam nguy co ban cot va dau
do khi phan tich nhiéu mAu lién tuc. Do d6, ché do tiém chia dong ty 1€ (1 : 5) dugc lya chon.
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Hinh 4. Sic ky do két qua khao sat 1y 1é chia dong.
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3.3. Thim dinh phwong phap phén tich

Dung dich ndi chudn: d,-DBP 1a 10 ug/ml trong n-
hexan.

Dung dich doi chiéu goc: Nong do phthalat 13 10 ug/ml
trong n-hexan.

Tir dung dich noi chuan va dung dich déi chiéu gbc
pha loang trong n-hexan dé thu duoc day dung dich
tuyén tinh co néng d6 cac phthalat lan luot 12 0,01; 0,03;
0,05; 0,10; 0,20; 0,30; 0,50; 1,00; 2,00; 3,00 pg/ml va
nong do nodi chuan 1a 0,30 pg/ml. Loc qua gidy loc RC
0,22 pm.

Dung dich d@éi chiéu: Nong do phthalat 12 0,1 pg/ml va
noi chudn 14 0,30 pg/ml trong n-hexan.

Dung dich thir: Can chinh x4c khoang 0,5 g mau
KDM cho vao binh dinh mic¢ 50 ml, thém chinh xac
mot thé tich dung dich ndi chuén géc dé duoc nf”)ng do

0,3 pg/ml. Thém 20 ml hon hop n-hexan — THF (2 : 1),
lic 3000 vong/phut trong 5 phut. Tiép tyc siéu 4m trong
30 phut, dinh mutc bang hdn hop dung méi n-hexan —
THF (2 : 1), lac déu. Loc qua gidy loc RC 0,22 pm, thu
dich loc va tién hanh sic ky trén hé théng GC-MS.

M tring: Hon hop dung méi n-hexan — THF (2 : 1).

Piéu kién sdc ky: Cot mao quan DB — 5ms (30 m x
0,25 mm; 0,25 um), khi mang heli, toc do dong 1,0 ml/
phut, thé tich tiém 1 pl, ché do tiém chia dong ty 1& (1 : 5),
ning lugng ion hoa 70 eV, nhiét 6 ngudn ion 1a 230 °C,
nhiét do tir cuc 1a 280 °C, nhiét do bo phan tiém mau la
280 °C, ché d6 quét phod Scan.

Chuong trinh nhiét: Bit dau ¢ 50 °C trong 1 phat, tir
50 °C t6i 280 °C véi toc do 30 °C/phit va giir & 280 °C
trong 5 phut, sau do tang téi 310 °C vai toe do 10 °C/phit
va gilt & 310 °C trong 2 phut. Cac ion dac trung dinh tinh,
dinh lugng cta cac phthalat phan tich:

DMP DEP DBP DNPP BBP DEHP d,-DBP
Ion dinh lugng (m/7) 163 149 149 149 149 149 153
Ion dinh tinh (m/z) 77; 133 176; 177 150; 205 | 150; 237 91; 206 57; 167 57; 154

Tién hanh séc ky dung dich déi chiéu 6 1an lién tiép.
Phép thir chi c6 gia tri khi: RSD cua thoi gian luu < 1,0
% va ty 1¢ dién tich pic cta cac phthalat so v6i ndi chuan
<5,3 %; hé s kéo dudi cua céc pic trong khoang 0,9 —
1,2; s6 dia Iy thuyét > 50000.

3.3.1. Tinh phit hop hé thong
Tién hanh sic ky dung dich ddi chiéu 6 lan lién tiép,
két qué cu thé duoc trinh bay trong Bang 6.

Bing 6. Két qua khao sdt tinh phi hop hé thong trén dung dich doi chiéu (n = 6).

Phthalat Ty 1¢ TB S /S

RSD (%) t,TB (phit) RSD (%) H¢ sb kéo dudi TB S dia Iy thuyét TB

phthalat’ 1S

DMP 0,366 2,5 6,565 0,0 1,002 62981
DEP 0,402 2,2 7,147 0,0 1,014 73488
DBP 0,678 2,4 8,510 0,0 1,008 105870
DNPP 0,545 2,6 9,163 0,0 0,997 120861
BBP 0,202 2,3 10,032 0,0 1,014 138277
DEHP 0,362 2,9 10,928 0,0 1,011 156175
D,-DBP 1,000 0,0 8,503 0,0 1,005 105862

Quy trinh phan tich dat tinh phi hop hé thong.
3.3.2. Tinh dac hiéu

Tién hanh sac ky: Mau trang mau doi chiéu, mau

placebo (khong c6 ndi chuan), mau placebo (co ndi Qhuén)
va mau gia lap & ndng d6 0,1 pg/ml, két qua cu thé dugc
trinh bay trong Hinh 5.
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Hinh 5e) SKP mau gia lap 0,1 pg/ml.
Hinh 5. Sic ky do cdc dung dich khao sdt tinh ddc hiéu.
Tin hiéu thu dugc tir céc sac ky do cho thay quy trinh phan tich dat tinh dic hiéu.
3.3.3. Tinh tuyén tinh va khoding xdc dinh
Tién hanh sic ky day dung dich tuyén tinh, két qua dugc trinh bay ¢ Bang 7.

Bing 7. Két qua khao sdt tinh tuyén tinh va khodng xdc dinh.

Phthalat DMP DEP DBP DNPP BBP DEHP

PTHQ ¥ =4,2719x ¥ =4,0018x ¥ =17,7225x ¥ =5,738x ¥ =2,5319x ¥ = 3,8468x

R 0,9995 0,9995 0,9997 0,9998 0,9995 0,9996

Khoang xac dinh 0,01 —3,00 pg/ml
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3.3.4. Gidi han phat hién va gioi han dinh lugng

LOQ cuia cac phthalat 1a O,Ql pg/ml duogc )5éc dinh tir thuc nghiém trén cac mau gia lap dugc pha loang dén nong do
ma tai do ty 1€ S/N = 10. Tai nong do6 LOQ, dong thoi dat d§ chinh xac (n = 6) (Bang 8) va d6 ding (n = 3) (Bang 9).

LOD cua céc phthalat dwoc xac dinh bang 1/3 gia tri LOQ tuong tmg 1a 0,003 pg/ml va kiém ching ty 16 S/N = 3.
3.3.5. Dy chinh xdc

Do chinh xac duqc’ danh gia befmg cach tién hanh sic ky 6 mau gia 1ap tai néng d6 0,01 pg/ml dugc chuén bi doc lap,
lap lai trong 2 ngay, két qua cu thé dugc trinh bay trong Bang 8.

Bing 8. Két qua khdo sdt dg chinh xdc.

DMP DEP DBP DNPP BBP DEHP
Ngdy 1 (n=6) | Ham luong TB (ug/ml) | 0,0104 | 0,0104 | 0,0101 | 0,01004 | 0,0103 | 0,0103
(22/06/2024) RSD (%) 3,0 2,6 2,7 3,6 3,7 3,1
Ngdy 2 (n=6) | Ham luong TB (ug/ml) | 0,0103 | 0,0105 | 0,0101 | 0,0105 | 0,0103 | 0,0103
(23/06/2024) RSD (%) 2.0 1.9 1,6 2,7 2,5 2,9
TB 2ngay  |Hamluong TB (pg/ml)| 0,0104 | 0,0104 | 00101 | 0,0104 | 0,0103 | 0,0103
(n=12) RSD (%) 24 2,3 2,2 3,2 3,0 2,9

Quy trinh phan tich dat d6 chinh xac.

3.3.6. D§ diing

Do diing ciia quy trinh phan tich duoc danh gia bang cach tién hanh sic ky cic mau gia 1ap tai 10 mirc ndng do, tir
LOQ t6i 300 x LOQ, mdi néng d6 chuan b 3 dung dich doc lap, két qua cu thé dugc trinh bay ¢ Bang 9.

Bing 9. Két qua khao sdt dp diing ¢ moi mirc nong dé (n = 3).

L DMP DEP DBP DNPP BBP DEHP
T:;,gm?f TLTH |RSD| TLTH |RSD| TLTH |RSD| TLTH | RSD | TLTH |RSD | TLTH | RSD
TB (%) | (%) | TB (%) | (%) | TB(%) | (%) |TB (%) | (%) | TB (%) | (%) | TB (%)| (%)

0,01 (LOQ)| 102,6 | 3,6 | 102,9 | 3,1 | 1027 | 3.9 | 100,7 | 46 | 102,6 | 3,8 | 101,6 | 43
0,03 102,7 | 3,9 | 1050 | 25| 1020 | 3,8 | 1044 | 22 | 102,1 | 3,0 | 103,0 | 3.4
0,05 103,8 | 2,8 | 103,9 | 24 | 1023 | 2,8 | 1033 | 22 | 1046 | 2,1 | 103,7 | 2.8
0,10 1052 | 2,8 | 1047 | 1,9 | 101,2 | 22 | 1041 | 2,1 | 103,9 | 2,1 | 104,5 | 2,4
0,20 1049 | 1,8 | 1060 | 1,2 | 1051 | 1,6 | 102,8 | 2,5 | 104,6 | 1,7 | 1044 | 2,1
0,30 1056 | 1,3 | 1058 | 1,0 | 1041 | 12 | 1041 | 2.4 | 1049 | 1,5 | 1053 | 1,2
0,50 1058 | 1,3 | 1062 | 09 | 1046 | 1,0 | 1053 | 1,4 | 1052 | 1,1 | 1053 | 1,2
1,00 1059 | 0,9 | 1062 | 05| 1054 | 1,2 | 1052 | 1,3 | 1056 | 1,0 | 1058 | 1,1
2,00 1058 | 0,6 | 1064 | 0,5 | 1043 | 09 | 1058 | 0,5 | 1055 | 1,0 | 1056 | 1,1
3,00 106,22 | 0,3 | 1063 | 03| 1049 | 0,8 | 1049 | 0,5 | 1057 | 0,5 | 1059 | 04
TB 104,9 |2,01| 1053 |1,42| 103,6 |1,93 | 104,0 | 1,9 | 104,4 | 1,78 | 104,5 | 2,0

Ty 1¢ thu hdi (TLTH) ciia céc phthalat phan tich & mdi mirc néng do déu nam trong khoang 90,0 — 107,0 % va gia tri RSD
ty 18 thu hdi déu < 5,3 %. Quy trinh phén tich dat do dung.
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3.4. Khio sit phthalat trong cac san phim keo din
mi trén thi truong

86 luong san pham KDM thu thdp tir thi truong 1a 33
mau va dugc ma hoa tir so 01 t6i 33. Trong do, c6 03/33
mau c6 so0 Cong bo my pham (CBMP) in trén nhan, 04/33

meflu dugc san xut trong nude va khong co s0 CBMP, 26
mau con lai la hang nhép khau khong c6 nhéan phu Tiéng
Viét va ciing khong c6 s6 CBMP, 08/33 mau ¢6 mau va
cac mau con lai khong mau.

Két qua phén tich dwoc trinh bay ¢ Bang 10.

Bing 10. Két qua khdo sdt sw ¢6 mdt cia cac phthalat nghién cieu trong 33 mau KDM.

Phthalat DMP | DEP | DBP | DNPP | BBP | DEHP
S6 lwong mau phat hién dugc (> LOD) 10 32 7 18 14 32
S6 lwong méu dinh hrgng duge (> LOQ) 2 32 6 7 10 31

Két qua: 32 miu KDM (chiém 96,7 %) c6 chira DEP
va DEHP; 18 mau (chiém 54,5 %) c6 chita DNPP; 14 mau
(chiém 42,4 %) c6 chira BBP; 10 mau (chiém 30,3 %) ¢
chira DMP; 7 mau (chiém 21,2 %) c¢6 chira DBP.

4. BAN LUAN

Keo dan mi 1 miu thir c6 nén miu phirc tap va quy
trinh phan tich trong nghién ctu nay dugc xay dung trén
co s6 phan tich tap nén viéc khao sat chon mau placebo va
dung moi chiét xuit phthalat dong vai tro thiét yéu nham
dam bao quy trinh phan tich dat yéu cau vé tinh dic hiéu
va ty 1& phuc héi. Viéc st dung ion dic trung chung cua
nhom phthalat (m/z = 149) gitip thu dugc tin hi¢u cao va
LOQ cua céc phthalat thip hon nhiéu so véi st dung ion
dc trung riéng cho timg chit. Vi cung st dung chung ion
dinh luong (m/z = 149) va cac dan xuét phthalat trong
nghién ctru ¢6 khdi lugng phan tr gan nhau (DNPP c6 M
=306; BBP c6 M = 312); nén dé dat yéu cau dinh lugng
thi can phai khao sat diéu kién sac ky dé tach hoan toan
cac phthalat nay. Trong khao sat nay, chuong trinh nhiét la
anh huong 16n nhat dén hiéu qua tach, trong khi 6 ché do

tiém lai anh huong dén tin hidu dap Gng. Két qua khao sat
LOD va LOQ cho thiy c6 thé ing dung quy trinh dé phat
hién cac phthalat c6 nong do tir 0,3 ppm va dinh lugng cac
phthalat c¢6 ndng do tir 1 ppm trong mdu KDM ma van
dam bao do chinh xac va d diung cao.

Két qua khao sat cho thiy ¢6 32/33 mau KDM dugc
thu thép tur thi truong phat hién sy c6 mat cua cac phthalat
nghién ctru, bao gdm 4 phthalat thudc danh sach cém.
Trong d6, DEHP va DEP 1a 2 phthalat duoc str dung phd
bién nhat, ké tiép 1a DNPP va BBP. C6 thé thiy san phim
KDM la ngudn phoi nhidm dang ké cua hop chét phthalat,
bao gom céc phthalat bi cAm c6 mdt trong my pham 1an
céc phthalat chua co quy dinh kiém soat.

5.KET LUAN

Quy trinh dinh luong dong thoi 6 phthalat trong keo
dan mi bang phwong phap GC-MS da dugc xay dung va
thdm dinh dat yéu cau. Quy trinh c6 thé dwoc p dung vao
viée kiém soat nhom hop chat phthalat trong cac san phim
keo dan mi trén thi truong.
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