VON HNVHL iHL NIANON

HOIL NVHd VOH

(44114

BQ GIAO DUC VIEN HAN LAM
VA PAO TAO KHOA HQOC VA CONG NGHE VN

HOQC VIEN KHOA HQC VA CONG NGHE

Nguyén Thi Thanh Nga

NGHIEN CUU XAY DUNG PHUONG PHAP PHAN TiCH
DIPHENYL PHOSPHATE (DPP) TRONG NUOC TIEU
BANG PHUONG PHAP SAC KY LONG GHEP NOI KHOI
PHO (LC/MS) PE PANH GIA RUI RO SUC KHOE CUA
HOA CHAT NAY PEN CON NGUOI

LUAN VAN THAC ST HOA PHAN TiCH

Ha Ngi - 2022




BQ GIAO DUC VIEN HAN LAM
VA PAO TAO KHOA HQOC VA CONG NGHE VN

HOQC VIEN KHOA HQC VA CONG NGHE

Nguyén Thi Thanh Nga

NGHIEN CUU XAY DUNG PHUONG PHAP PHAN TiCH
DIPHENYL PHOSPHATE (DPP) TRONG NUOC TIEU BANG
PHUONG PHAP SAC KY LONG GHEP NOI KHOI PHO (LC/MS)
PE PANH GIA RUI RO SUC KHOE CUA HOA CHAT NAY DEN
CON NGUOI

Chuyén nganh : Hoa phén tich
Ma s0: 8440118

LUAN VAN THAC SI NGANH HOA HQC

NGUOI HUONG DAN KHOA HOC : TS. Trinh Thu Ha

Ha Ngi - 2022







LOI CAM DOAN

Nhirng né1 dung trong luan van nay la do t61 thuc hién dudi sy hudng
dan cua TS. Trinh Thu Ha. Moi tham khao dung trong ludn vin déu duoc toi
trich dan ngudn gdc rd rang. Cac két qua nghién ctru trong ludn vin nay 1a
trung thuc va chua ting duoc ai cong bd trong bat cir cong trinh ndo. Téi xin

chiu trdch nhiém vé moi van dé lién quan dén ndi dung cua dé tai nay.

Tac gia

Nguyén Thi Thanh Nga



LOI CAM ON

Trong subt qua trinh hoc tap tai Hoc vién Khoa hoc va Cong nghé
Vi¢t Nam, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam, em da nhan
duoc nhiéu sy quan tam, giup d& cua thay co, gia dinh va ban beé. Véi tinh

cam sau sac, chan thanh, em xin bay to long biét on sau sac toi:

Cac thﬁy co gido tai Hoc vién Khoa Hoc va Cong Nghé trang bi cho
em nhitng kién thic b ich. Pay 1a nén tang virng chic khong chi giup em
trong thoi gian em thyc hién Luan vian t6t nghiép ma con 1a hanh trang

chuyén mon viing chac.

TS. Trinh Thu Ha — nguoi ¢6 da luén quan tdm va tao diéu kién dé
em dugc hoan thanh luan van tot nghi¢p mot cach tdt nhat. Nhiing kién thuc
va kinh nghiém ca vé 1y thuyét va thuc tién ma c6 truyén dat gitp em cung cb

kién thirc va nang cao k¥ ndng chuyén mon cua minh.

Em xin chan thanh cam on su hd tro kinh phi cta dé tai “Xdy dung
bé quy trinh tiéu chudn xdc dinh chdt chong chdy trong méi truong, vit liéu
chéng chay va danh gid mirc @6 nguy hai dén sirc khoe con nguoi”, ma s:
TDPCCC.05/21-23” da gitip em hoan thanh bai luan van nay.

Sau cung em xin gui 101 cdm on chan thanh té1 gia dinh, ban bé da
dong vién, khich 18 va tao diéu kién t6t nhit dé em hoan thanh bai khéa luan
t6t nghiép nay.

Do thoi gian va kinh nghiém con han ché, bai bao cédo nay khong
tranh khoi sy thiéu sot. Em rat mong nhan duoc su chi bao, gop ¥ cua cac
thay co.

Em xin chan thanh cam on.



MUC LUC

MO DAU ..o 1
Chuong 1. TONG QUAN NGHIEN CUU ..., 3
1.1. Gi6i thiéu vé cac san pham chuyén hoa ctia nhém hop chét este hitu co
photphat (OPE) ......ouiiiiiiiiiiiii e 3
1.2. Poc tinh va su chuyén hoa va cua triphenyl phosphate (TPP) trong co
HHE COM MGUTT. .ot 5
1.3. Gidi thiéu vé hop chat phan tich DPP.........c.ovoveveveeeeeeeeeeeeeesens 6
1.4. Ngudn gbc phat sinh ctia diphenyl photphat (DPP)...........cccccovvvvuen.. 8
1.5. Anh hudng ctia DPP va TPP t6i sitc khoe con ngudi..........cocovveeee.. 9
1.6. Phuong phap chiét tach trong miu méi trudng va sinh hoc................ 10
1.6.1. M6t 86 k§ thuit chidt tACH ........coovevet oo 10
1.6.2. Cac phwong phap chiét tach OPFRs trong mau sinh hoc................. 12
1.7. Phuong phap phan tich trong mau nuSc tiéU..........covveeeeeeeieeeeeeeeen 15
1.8. Céac cong thirc tinh toAn K&t qUA.........o.oveeveveeeeeeeeeeeeeeeeeee e 17
CHUONG 2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM........ 19
2.1. Noi dung va phuong phép nghi€n clru........ccceevveveiiiiiieeeeeeeeee e, 19
2.1.1. DOi trong NERIBN CTU ..o 19
2.1.2. Muyc ti€Uu NZIIEN CUU ...eeveiiiiiiieieeeeciiiee et e e 19
2.1.3. MAU NGHIEN CUU ... e e, 19
2.1.4. NO1 dung nghi€n CUU ......ceovvvviiieeeeiiiiee et ee e 19
2.2. Hoa chit, dung cu va thidt Bi ......o.ovovieeeeieeeeeeeeeeeeeee e 20
2.2.1. HOA ChAL oo 20
2.2.2.DUng et VA thiBt Bi c...vvvioeeeeeeeee e 20
2.3. Phuong phap nghi€n Clu ..........ovviiiiiiiiiiiieeeee e 21

2.3.1. Phuong phap 14y va D40 qUAN MAU ........ovveeeeeeeeeeeeeeeeeee e 21



2.3.2. Lua chon diéu kién phan tich trén thiét bi LC/MS-MS ................... 21

2.3.3. X4y dung phuong phap chiét tAch MAU.........c.coveveveveeeeeeeeeen, 21
2.4. ThAm dinh phuong PRAP .........c.oveveeeeeeeeeeeeeeeeeeeeee e 22
2.4.1. Khao sat duong chuan va kiém tra d tuyén tinh ................c.......... 22

2.4.2. Khao sat gioi han phat hi¢n, giéi han dinh lugng va gidi han dinh

luong clia phuong Phap ......eevviiiiiiiiiieee e 23
2.4.3. Khao sat do thu hoi va d6 dang cta phuong phap..........coceeeeeeee.... 24
2.5. Phan tich MAU thUC 1€ ...uvouveeeeniinceieeieee e 24
2.6. Phuong phap X 1§ SO LU ....vovveeeeeeeee e 24
2.7. Panh gia mirc d6 phoi nhiém cia DPP ........cccocovviiiiieeeeeeeen, 24
CHUONG 3. KET QUA VA THAO LUAN .....ooeieeeeeeeeeeeeeeeeeeeeeee. 25
3.1. Piéu kién phan tich chét trén LC-MS/MS........cccoovviveieereeererenene. 25
3.2. Khao sat quy trinh chiét tAch mMAU..........covoveieeeeeieeceeeeeee e, 28
3.3. Két qua xac nhan gia tri str dung ctia phuong phap..........ceeeeeeeeeee.... 29
3.3.1. Xay dung dudng chuin va kiém tra d6 tuyén tinh.............ccoco........ 29
3.3.2. Giéi han phat hién va dinh lugng cua phuong phéap........cceeeeeeee.. 30
3.3.4. Khao sat do thu hoi va d6 ding ctia phuwong phap..........cceeeeeee.... 32
3.4. Nong d6 chat chuyén hoa DPP trong nuéc tiéu va lidu phoi nhiém ... 34
3.4.1. Két qua cac thong sb dic trung trong mau nudc tiéu thu thap......... 34
3.4.2. Nong d6 cta chit chuyén hoa DPP trong nudc tiéu ........................ 35
3.4.3. So sanh ndng do DPP gilta c4C 0 tUOT ....v.veeeeeeeeeeeeeeeeeee e, 39
3.4.4. So sanh ndng d6 DPP theo gidi tinh..........cooveeveveeeeeeeeeeeeeeeann. 42
KET LUAN ettt ettt ee e, 46
KIEN NGHI ..ottt ee e e, 47

TAT LIEU THAM KHAO ..o 48



DANH MUC CAC KY HIEU VA CHU VIET TAT

Chir viét oz R Tén tiéng Anh hoic tén
. Tén tiéng Viét
tat khoa hoc
ACN Acetonitril Acetonitril
Lo P Gas chromatography — Mass
GC/MS Sac ky khi — quang khoi pho
spectrometry
P P Liquid chromatography -
LC/MS Sac ky long — quang khoi pho
Mass spectrometry
LC/MS- Sic ky long — quang hai lan khéi | Liquid  Chromatography -
MS phd Tandem Mass Spectrometry
LOD G161 han phat hién Limit of Detection
LOQ Gi61 han dinh luong Limit of Quantification
MeOH Methanol Methanol
OPE Este co photphat Organophosphate este
L ) P . Organophosphate flame
OPFRs Chat chong chay phot pho hitu co
retardants
SD Do 1éch chuan Standard Deviation
RSD Do 1éch chuan tuong doi Relative Standard Deviation




DANH MUC HINH

Hinh 1.1. Cong thirc ciu tao ctia cac hop chit nghién ciu..........cooveveeveenne... 7
Hinh 3.1. Puong chuan cta diphenyl photphat (DPP) 50-1000 ng/ml........... 29
Hinh 3.2. Quy trinh chiét tich DPP trong mau nudc tiéu..........ocoeveeveueen.... 34
Hinh 3.3. Phan bd ndng do chat chuyén héa DPP theo do tudi ..................... 41

Hinh 3.4: Phan bd ndng do chit chuyén hoa DPP theo gidi tinh................... 43



DANH MUC BANG

Bang 1.1.Diéu kién xtr Iy mau hop chat nhom OPFR &chat chuyén hoa...... 14
Bang 1.2. Bang diéu kién phén tich nhém OPER va chét chuyén hoa........... 16
Bang 2.1. Khao sat cac cot chiét DPP trong nudc tiéu.........ooveeeveeeveeeeenn... 22
Bang 3.1. Céac diéu kién phan tich trén LC-MS/MS........cccooeeoreeeeeeereeenne. 25
Bang 3.2. Ché 06 bom mau gradient .............ccooveeueeeeeeveeeeeeeeeeeeeeeeeeeen. 26
Bang 3.3. Cac diéu kién thiét lap trén LC-MS/MS xéac dinh DPP................. 26
Bang 3.4. Diéu kién duoc st dung dé phat hién DPP & chat chuan dong hanh
2an Nhan dONE Vi DPP-A10......couuieeeeeeeeeeeeeee oo, 27
Bang 3.5. Hiéu suit thu hdi chat phan tich vdi cac loai cot chiét pha ran...... 28
Béng 3.6. Gi61 han dinh lugng phuong phap (MDL) xac dinh DPP ............. 31
Bang 3.7. D6 thu hoi hay do dang cua phuong phap xac dinh DPP............... 32

Béang 3.8. Néng do DPP thu duogc tr mot s6 mau nudce tiéu (chua dugc hiéu

Bang 3.9. Tom tit ndng d6 chat chuyén hoa DPP ban dau va nong d6 hiéu

chinh theo trong luong riéng (SG_adjusted) trong nudce tiéu dugc thu thap tai

HA N e e et e et e e ee e e e e e s resenee s 39
Bang 3.10. Phan bd ndng do DPP theo cAc @0 tuO] ......v.vveveeeeeeeeeeeeeeeann. 40
Bang 3.11. Phan b6 néng dd DPP theo gidi tinh...........cocovoveveveveeeeeeeenee, 43

Bang 3.12. Liéu luong phoi nhiém uéc tinh hang ngay (ng/kg bw/day) véi
TPP duoc tinh toan tir ndng d6 cta chit chuyén héa DPP trong nudc tiéu &
thu thap O HA NOGT..oouiiiieiiiiece et 45



1
MO DAU

Este hitu co photphat (OPE) hay chat chéng chay phdt pho hiru co
(OPFRs) duoc sir dung nhiéu nhét 13 thanh phan cta chit phu gia chdng chay c6
trong cic san pham hang ngay nhu 16p phi cho céc linh kién, thiét bi dién tir, d6
noi that boc ném, san phim danh cho tré em, hang dét may,...nén ching d& dang
duoc tim thiy trong bui trong nha, ngoai troi va khong khi xung quanh. Cac chat
chuyén hoa ctia OPFR trong nudc tiéu duoc biét dén 1a cac chi thi sinh hoc cho
viéc danh gia phoi nhiém/tiép xtic vé6i cac chat chéng chay OPFRs.

Do khong lién két hoa hoc véi vat lidu, nén cac hop chit d& dang ton tai
trong moi truong séng, trong vat dung hang ngay va thim nhép vao co thé con
ngudi qua nhiéu con duong nhu udng hodc hit phai, chuyén héa trong co thé va
gdy ra nhiéu tic dong t6i sirc khoe nhu rdi loan noi tiét, tan mau va gay doc than
kinh, thay d6i chirc ning tuyén giap... Ngoai ra, sau khi vao co thé, chung nhanh
chong duogc chuyén hoa thanh cac hop chat diakyl/diaryl photpho dieste (DAP)
c6 thé bai tiét ra bén ngoai qua con dudng nudc tiéu. Vi vay, viéc xay dung
phuong phéap phan tich chat chuyén hoa trén mau nude tiéu dé danh gia rii ro an
toan vé sirc khoe con ngudi 14 rat can thiét.

Diphenyl photphat (DPP) 1a mét diakyl photphat este (DAP) c6 thé sinh
ra tlr sy chuyén hoa ctia cac hop chat OPE c6 chira it nhit 2 nhom thé phenyl
nhu: ethylhexyl diphenyl phosphat (EHDPP), triphenyl photphat (TPP)....trong
co thé ngudi. Trén thé gidi, trong nhiéu nim tré lai ddy di c6 nhiéu nghién ctru
cho thiy anh hudng cta DPP véi strc khoe con ngudi da duge phat hién trong
cac chit long sinh hoc ctia con ngudi nhur nude tiéu phu nit ¢6 thai va tré so sinh,
DPP c6 thé lam thay d6i chirc ning tuyén giap, DPP c6 kha ning gy doc trong
qué trinh phat trién tim phoi thai...

Tinh t6i thoi diém hién tai, & Viét Nam, hdu nhu chua ¢ nghién ctru nao
lién quan t&i anh hudng ctia hop chit chdng chay ciing nhu cac hop chat chuyén
héa ctia né tdi1 té1 stic khde con ngudi. Do do, viéc nghién ctru, phan tich dinh
lwong DPP trong nudc tiéu ngudi dé danh gia rui ro sttc khoe cua hoa chat nay
dén con ngudi 1a hét stic can thiét, can phai trién khai thyc hién

St dung phuong phap chiét chiét pha rin SPE thuong don gian, st dung
it dung moi, hiéu qua chiét cao. Phén tich béi thiét bi LC-MS/MS ¢6 wu diém

vuot troi vé kha nang xac dinh chinh xdc chat can phan tich véi do nhay cao
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trong cac nén mau phirc tap ciing nhu don gian.

Vi vy, dé tai “Nghién civu xdy dung phwong phdp phén tich diphenyl
phosphate (DPP) trong nuwéc tiéu bang phwong phdp sic ky long ghép noi
khoi pho (LC/MS) dé danh gid riii ro sicc khée ciia héa chét nay dén con
nguwoi” duoc dé xuat thuc hién. Myc tiéu chinh ciia dé tai 1a nghién ciru xac dinh
mot quy trinh chiét tach diphenyl phosphate (DPP) trong mau nudc tiéu ciia con
ngudi va phan tich trén thiét bi sic ky ghép long ni khdi pho (LC/MS). Tir
phuong phap xay dung duoc sé tién hanh dé xac dinh DPP c6 trong cic miu
nude tiéu duoc thu thap tir cac tinh nguyén vién trén dia ban Ha Noi, va phan
tich d4nh gia nguy co anh huong dén stic khoe, phoi nhiém d6i voi hoa chat nay.



CHUONG 1. TONG QUAN NGHIEN CcUU

1.1. Gi6i thiéu vé cAc san pham chuyén héa ciia nhém hop chit este hiru
co photphat (OPE)

Céc este hitu co photphat (OPE) hay con goi 1a hop chit chong chay
photpho (PFr hoac OPFR). OPE la céac este cua axit photphoric va cac hop
chét halogen hoa (chu yéu 1a cac alkyl photphat dugc clo hoa) hoic khong
halogen hoéa (duoc thay thé bang aryl & alkyl). Chiing duoc quan tim trong
nhitng nim gan day do ching duoc sir dung rong rii 1am chat chdng chay va
chat hoa déo trong cac san phém ti€u dung, bao gém dd noi that, dét may, san
pham danh cho tré em, hang dét may,... [1] OPE 1a san pham thay thé cho
chét chéng chay brom hoa (BFRs) [2].

Ung dung chinh caa OPE 1a chéng chdy st dung 1am chat chdng chay,
cac hop chat OPE con duoc sir dung trong nhiéu Gng dung khac nhau: son

mai va vecni, cao su tong hop,...

Do khong lién két hoa hoc véi vat liéu, nén cac hop chat OPE d& dang
that thoat ra bén ngoai, ton tai trong moi trudng séng, trong vat dung hang
ngdy va tham nhép vao co thé con ngudi. Hop chat OPE c6 thé dé dang tham
nhap vao co thé con nguoi qua nhidu con dudng nhu udng hodc hit phai.
OPE d3 duoc bdo cdo 1a co6 mit trong khong khi trong nha [3], khi quyén [4]
bui [5], dat [6], tram tich [7], nudce [8]....

Cac OPE c6 cung mot don vi goc photphat. Céc tinh chat hoa hoc va
tinh chat vat 1y khac nhau tuy thudc vao loai géc cu thé ctia mdi OPE. Mot sb
hop chat nhom OPE c6 thé vi du nhu: triphenyl phosphate (TPP) va tris (1,3-
dichloro-2-propyl) phosphate (TDCIPP), ...

Cac nghién clru in vitro v&i cac microsome gan ngudi da xac dinh chi
ra rang, hop chat OPE sau khi thAm nhap vao co thé, s& trai qua qua trinh thuy
phan tao thanh hop chit OPE diester 1a san phim chuyén héa sinh hoc:
dialkyl/ diaryl phosphate ester (DAP) va hydroxyl héa (OH-PFR). Su khéc
biét vé kich thudc va do phan cuc cua OPE c6 anh hudng dén doc tinh, ty 18

tai hap thu, cac chat chuyén hoa trong bai tiét qua nudc tiéu.
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Vi thoi gian ban huy cua nhiéu OPE ngin, cac chat chuyén hoa DAP
trong nude tiéu dugc coi 1a myc tiéu thich hop dé danh gia phoi nhiém véi
hop chit ban ddu OPE cua ching. Diphenyl phophat (DPHP) va bis (1,3-
dichloro-2-propyl) phosphate (BDCIPP) 1a nhiing chit chuyén hoa OPE dugc

nghién ctru thudng xuyén nhat [9]

Mobt s6 cong bd da chimg minh duogc sy hién dién ciia mot ) hop chat
chuyén héa DAP duoc bai tiét qua nuéc tiéu phd bién. Vi dy, Dibutyl
photphat (DBP); bis (2-cloro-2-propyl) photphat (BCEP), diphenyl photphat
(DPP), bis (1,3-dichloro-2-propyl) photphat (BDCIPP) , dietyl photphat
(DEP) va bis (1,3-dicloro-2-propyl) photphat (BDCIPP),... 1a chat chuyén
hoa ctia OPE chiém wu thé duoc bao céo trong cac nghién ctru giam st sinh

hoc & nguoi [10-12]

Do d6, cac chat chuyén hoa DAP phat hién trong nudc tiéu da duoc s
dung lam chi thi sinh hoc ctia phoi nhiém OPE [13]. M6t s6 nghién ctru gan
day d3 bao cao sy xudt hién cua cac chit chuyén héa OPE trong nudc tiéu cia
tré em [14],ngudi 16n [15] va phu nit mang thai [16] tir khip noi trén thé gi6i.
Vi du, tiép xtic voi tri-n-butyl phosphate (TNBP) ¢ tré em 1a udc tinh tir cac
phép do dibutyl phosphate (DNBP) trong nudc tiéu voi lidu tiép xtc véi
TNBP 1a 1,03 pg / kg bw/ngay [17].

Thoi gian ban hity ciia OPE & ngudi chua rd, va ndng do trong nudc
tiéu cua cac chat chuyén hoa OPE diester c6 thé khac nhau & ciing mét cé thé,
tiy thudc vao thoi gian 14y miu. Su thay d6i néng d6 theo thoi gian trong
giam sat sinh hoc nhu vay c6 thé khong chic chin trong danh gia phoi nhiém
[18] Mot s6 nghién ctru da kiém tra kha ning tai lip va su thay doi gitta cac
ngay ctia néng do trong nudc tiéu cta bisphenol va cac chat chuyén hoa
phthalates [19]. Cac nghién ctru c¢6 bao cio sy thay dbi vé nong do bis (2-
chloroethyl) photphat (BCEP) trong nudc tiéu [16] va bis (metylphenyl)
photphat (BMPP) [20] . Tuy nhién, su thay d6i theo thdi gian cta cac ndng do
DEP, DNBP, bis (butoxyetyl) photphat (BBOEP), va bis (1-chloro-2-propyl)
phosphate (BCIPP) chua dugc kiém tra, ddc biét 1a ¢ nhitng ngudi trudng
thanh khoe manh. Sy thay ddi n6ng do theo thoi gian ¢ hai chét chuyén hoa
OPE trong nudc tiéu, BDCIPP va DPP da duoc bao cao [21].
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1.2. Pjc tinh va s chuyén héa va ciaa triphenyl phosphate (TPP) trong

co thé con nguoi

*) Déc tinh ciia triphenyl phosphate (TPP) doi véi con nguoi

Do kha ning tng dung rong rdi cia nhom hop chét este hitu co
photphat (OPE) lam chét 1am déo, st dung rong rdi lam chat phu gia trong
nhura, phu gia chdng chdy... Tuy cac yéu cau cu thé, dugc sir dung dé ché tao
noi that, cong nghiép xay dung, giao thong van tai va nhiéu linh vuc khac cta
cudc séng hang ngay. Do d6, nhan vién cta cac nganh do, ciing nhu con
ngudi ndi chung, c6 thé tiép xuc véi OPE, boi vi OPE khong lién két hoa hoc
v6i cac san pham, chiing c6 thé dé dang ro ri/ thoat ra moi trudng va tiép xtc

v&i1 con nguoi bang cach hit thd vao, nudt vao va hap phu qua da.

Mic du, mot sb hop chat OPE chéng chay duogc cho la nhirng lya chon
thay thé an toan hon cho PBDE, nhung mot s6 nghién ctru da chimg minh mot
s6 doc tinh gay ung thu, gdy dot bién va gy doc cho than kinh véi nhiing tac
dung phu c6 thé xdy ra ddi véi strc khoe [15] [21-22].

Tris- (2-chlorethyl) -phosphate (TCEP), triphenylphosphate (TPP) va
ddng phan meta va para cua tricresylphosphat (TmCP, TpCP). Uc ché hoat
dong cua cholinesterase c6 thé quan sat dugc trong cac nghién ctru in vitro.
TCEP duoc biét dén tir cac thi nghiém trén dong vat 1a chat gay ung thu, chat

doc than kinh va chat doc sinh san.

Triphenyl phosphate (TPP): chét nay dugc st dung rong rii nhu chat
phu gia chéng chay trong bot polyurethane, thuong dugc tim thay trong ghé
sofa, ghé, boc xe hoi va cac san pham lién quan Gan day, TPP di duoc phat
hién & 98%, cac mau bui nha ciia Hoa Ky (n = 50) véi cac ndng do trung binh
1a 7,360 ng/g. Gan ddy, néng do trung binh cua TPP cta chiu Au trong cac
mau bui nha (n = 33) thdp hon, véi ndng d6 1a 2,020 ng/g cho TPP, cho thiy
viéc str dung va kha ning phoi nhiém v6i TPP ndy c6 thé khac nhau vé mit
dia ly [23-24].

Meeker va Stapleton quan sat thiy mbi lién hé giita mic d6 TDCPP va
TPP trong bui nha va giam chat luong tinh dich & nam gidi, cho thiy sy gian
doan ndi tiét [22]. Cac tac gia nay ciing quan sat thay thyroxine tu do giam

lién quan dén tang bui nha TDCPP, cho thiy chit chdng chdy nay ciing co
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thé lam suy gidm chirc nang tuyén gidp. Tuy nhién, cac co ché lién quan dén

cac tac dong doc hai lién quan dén TPP va TDCPP chua duoc hiéu rd.

*) Sw chuyén héa va ciia nhém hop chdt este hitu co photphat (OPE) thanh
chadt chuyén héa DPP trong co thé con nguoi

V61 viéc st dung nhiéu OPE trong moéi truong cuia con nguoi gay ra

nhitng anh hudng stc khde cua con nguoi khi ti€p xtic voi cac hop chat nay.

OPE c6 thé trai qua qua trinh bién d6i sinh hoc giai doan I va giai doan
I, bao gém thiy phan thanh: diesters, hydroxyl hoa, khir clo oxy hoa,
carboxyl héa, glucuronid hoa, sulfat hoa va lién hop glutathione,... dé tao ra
cac chit chuyén hoa wa nude hon céc hop chit me/hop chat gbc ban dau va dé

dang bai tiét trong nudce tiéu [25]

Céc nghién ctru vé chuyén héa TTP di str dung chudt va cac vi sinh vat
trong gan chudt thay rang TPP duoc chuyén hoa thanh diphenyl phos- phate
(DPP) Trong céac vi sinh vat gan chudt, u bénh vé1 NADPH, TPP da chuyén
hoda 91% cua trong 30 phut. [26]

Cac chat chuyén hoa diesters OPE trong cac chat 1ong sinh hoc cua con
nguoi, chéng han nhu nuéc tiéu, co thé dong vai tro 1a d4u hiéu sinh hoc va
danh gid muc do cta sy tiép xuc cia con ngudi v4i cac hop chat nay
[10,14,17]. M6t vai bao cdo gan day vé mirc d6 va tan sd phat hién caa TPP
trong moi truong cua con ngudi kha 16n, tuy nhién va cé rét it su hiéu biét vé
doc tinh va phoi nhiém cua con ngudi hodc muc do chuyén hoa cia ching &
nguoi.

Nghién ctru nay s& tip trung vao hop chat chuyén héa DPP tir chat
chéng chay TPP. Do chit chdng chay nay c6 khéi luong san xuit nhiéu va cd
sy lién quan 16n dén doc chat hoc. Hon nita ching 1a dai di¢n cta 1 trong 2
phan nhom chinh chat 1am cham chay photpho hitu co (c6 nhom thom). Thém

nita thity phan va oxy hoa ciing c6 thé tao ra cac gdc ankyl va aryl.
1.3. Gi6i thiéu vé hop chit phan tich DPP
Diphenyl photphat (DPP) 1a mot hop chit dialkyl phosphate ester

(DAP). DPP c6 thé duoc hinh thanh 13 san phim ctia chuyén hoa cua hop chit
OPE c6 chira it nhat 2 nhém thé phenyl nhu: ethylhexyl diphenyl phosphat



7

(EHDPP), resorcinol bis (diphenylphosphat) (RDP), ca hai trong s dé duoc
stt dung 1am chat chong chay va chit héa déo APE [13] hodc phan 16n la
triphenyl photphat (TPP) [28]

Chit chong chay OPE

o}
Il

P
0”10
(1 @
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TPP
Triphenyl Phosphate

EHDPP

Ethylhexyl diphenyl
phosphat

RDP

Resorcinol bis
(Diphenylphosphat)

Chat chuyén héa

Chat chuan dong hanh

DPP

diphenylphosphate

DPP-d10
(diphenylphosphate)-d10

Hinh 1.1. Cong thirc cu tao ciia cde hop chat nghién citu

Trong co thé, TPP cha yéu duoc chuyén hoa thanh DPP qua trung

gian enzym cytochrom P450 trong gan va huyét thanh [25]. DPP 1 san pham

chuyén héa tir TPP thong qua su phan cit lién két este giita nhom photphat va

mot trong ba vong benzene [26]. DPP con c6 thé duge sinh ra tir sy chuyén

hoéa cua ethylhexyl diphenyl

phosphat (EHDPP) va resorcinol bis

(diphenylphosphat) (RDP), bisphenol-A bis (diphenyl phosphate), va isodecyl

diphenyl phosphate [29].
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1.4. Nguon gbc phat sinh ciia diphenyl photphat (DPP)

Sau khi duoc hép thu, TPP duoc chuyén hoa nhanh chéng thanh DPP
va mot sd chat chuyén hoa khac, va bai tiét qua nudc tiéu [25-26]. Phan 16n
con ngudi c6 kha nang tiép xtic voi TPP va hop chit nay c6 thé dé dang tham

nhap vao co thé con nguoi qua nhi€u con duong nhu udng hodc hit phai.

TPP chu yéu duoc st dung 1am chat chéng chay hodc chat lam déo co
trong cic san pham hang ngay nhu 16p phu cho cac linh kién, thiét bi dién tu,
dd noi thét boc ném, san phém danh cho tré em, hang dét may,...nén TPP da
dugc tim thay trong bui trong nha, ngoai trdi va khong khi xung quanh [30-
31]

Trong cac nghién ctru trude ddy, DPP c6 thé phat hién duogc, trong hon
90% mau ngudi trudng thanh séng ¢ Bic Carolina, Hoa Ky (n = 53) [38],
mot s6 nghién ctru khac tir trong va ngoai Hoa Ky ciing di béo cdo viée phat
hién DPP gan nhu pho bién [10,11,13, 32]. Mtric DPP phat hién & phy nit cao
hon x4p xi 2 1an so v6i nam gi6i, diéu nay c6 thé cho thiy su khac biét vé

kiéu phoi nhiém theo gidi tinh [33].

TPP ciing dugc liét ké nhu mot thanh phan phd bién trong son méng
tay, thay thé cho hoat chit phtalate véi tac dung két dinh, tao do bén va mong
mém hon. Nghién ctru vé son méng tay c6 thé 13 ngudn tiép xac TPP ngin
han va 13 ngudn phoi nhiém mén tinh cho nhitng ngudi st dung thuong xuyén

hoic nhitng ngudi truc tiép tiép xtic nghé nghiép [34].

Nghién ciru vé danh gia viéc son mong tay nhu mot con dudng phoi
nhiém TPP di bao cdo két qua phat hién ra diphenyl phosphate (DPP) khi
kiém tra miu nudc tiéu cia 26 ngudi phy nit tinh nguyén, cho thiy triphenyl
phosphate (TPP) dd duoc chuyén hoa trong co thé sau 10 - 14 gio 1am mong,
nong do chat DPP trong huyét thanh ting 1én gap 7 lan. Thir nghiém so sanh
khi str dung ging tay khi son mong tay cho két qua DPP trong nudc tiéu. Két
qua DPP da giam dang ké khi deo ging tay, cho thdy ring duong phoi nhiém
TPP chinh 14 qua da. Két qua chi ra ring son méng tay c6 thé 1a ngudn tiép
xtac TPHP ngén han va 1 ngudn phoi nhiém man tinh cho nhiing ngudi sir

dung thudng xuyén hodc nhitng nguoi co tiép xtic nghé nghiép [34].



9
1.5. Anh hwéng ciia DPP va TPP t6i sirc khée con ngudi

Trén thé gidi, trong nhiéu nam tro lai day di co nhidu nghién ctru cho
thiy anh hudng ctia DPP véi stre khoe con nguoi. DPP va TPP da duoc phat
hién trong cac chat 16ng sinh hoc cia con ngudi nhu nude tiéu, bao gom nudc
tiéu cua phu nit ¢ thai va tré so sinh va ndong d6 DPP cao hon dd duoc phat

hién trong céc mau nude tiéu thu thap tr phu nir [33,35].

Trong co thé, hop chat DPP chuyén hoa trong co thé giy ra nhiéu tac
dong t6i sirc khoe nhu rdi loan nodi tiét [36], tan mau [37], va gdy doc than
kinh [39]. DPP c6 thé 1am thay d6i chirc ning tuyén giap [40]. Constance va
cong su st dung ca ngua van 1am mé hinh d chting minh duoc kha niang gay
doc do DPP gay ra trong qué trinh phat trién tim phoi thai. S dung giai trinh
ty mRNA, phat hién ra rang DPP pha v& cac con dudng lién quan dén chire

nang ti thé va sinh tong hop heme [41].

Mot nghién ctru khac cho thiy rang viéc tiép xtc dudi da cta chudt
nhirng ngay sau khi sinh véi liéu DPP thap hon (2 pg/ngay) dan dén tac dung
phu dbi véi chuyén hoa lipid, trong khi tiép xtc vé6i liéu DPP cao hon (200
ng/ngay) din dén giam cac chat chuyén hoa lién quan dén chuyén hoa

pyruvate va chu trinh axit tricarboxylic [42].

Cac nghién ctru trong 6ng nghiém di chimg minh rang TPP giy rdi
loan ndi tiét roi loan noi tiét [36], tan mau. Phoi nhiém ngan han (21 ngay)
v6i TPHP & ca ngua van, c6 lién quan dén viéc thay d6i can bang hormone
sinh duc va gian doan hi¢u suét sinh san [43] Ngoai ra, phoi nhiém TPHP c6
lién quan dén chii nghia gamma kich hoat thy thé peroxisome, co thé anh
huéng dén chic ning trao d6i chat va ting can [44,45]. TPP 1am thay d6i
chirc ning noi tiét va tic dong dén sinh san; Mirc do hormone tuyén giap thay
d6i va chat lugng tinh dich giam duoc quan sat thiy khi tiép xac vi TPP
ngay cang tang [15,22].

Viéc nghién ctru dinh lugng DPP tép trung dua trén vi¢c phan tich nudc
tiéu st dung phuong phap xt Iy mau chiét pha rin (SPE) [19]. Hoffman va
cong sy nghién ctru trén 53 ngudi 16n séng & Bac Carolina, Hoa Ky, da phat

hién trong hon 90% mAu thu thap DPP gip phu nit cao hon gan gap doi so
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v6i nam gidi, didu ndy co thé cho thiy su khac biét vé& van dé phoi nhiém theo
gi6i tinh [33].

1.6. Phwong phap chiét tich trong miu méi trudng va sinh hoc

Khi phan tich mau c6 thanh phﬁn phuc tap nhu tram tich, sinh hoc, bui
khong khi trong nha, thuc pham va cic mo trong co thé con nguoi thuong doi
hoéi quy trinh chuin bi mau coéng phu. Qua trinh ndy rat quan trong trong toan
bd quy trinh phan tich do nd lién quan dén chit luong cua cac két qua phan
tich. Qua trinh chuan bi miu bao gém budc chiét tach, lam giau (néu can
thiét) va 1am sach truéc khi tién hanh do dac trén thiét bi phan tich (vi du thiét
bi sdc ky khi).

1.6.1. Mot s6 ky thudt chiét tach

Viéc tdi wu héa quy trinh chiét tach doi hoi phai khao sat k¥ cac thong
s6 sau ddy do né anh huodng truc tiép toi hiéu qua chiét tach:

- Loai dung moi st dung: BJ phan cuc, mat dd 1a cac yéu td quyét dinh
su hoa tan cua cac chit phan tich d6 trong dung méi. Vai tro chinh cta dung
mdi 1 hoa tan cac chat can phan tich cling nhu loai bo cac yéu td anh hudng
trong nén mau (theo céc dir liéu dugc cong b6 thi dichloromethane, hexane,
toluene, methanol, methyl tert-butyl ether hodc hdén hop dichloromethane-
hexane (1:1) hodc hexane — acetone (1:1). (4:1) thuong dugc st dung cho

chiét tach cac chét chdng chay co phdt pho).

- Thoi gian chiét tach, s6 vong chiét tach (ddi voi thiét bi chiét ap luc

cao).

- Nhiét d6 ctia qua trinh chiét: Hiéu qua chiét tach thuong ting ty 18
thuan vé6i su gia ting nhiét d6. Piéu nay 1a do giam d6 nhét ciia dung moi cho
phép dung méi tham thiu vao bé mit cac yéu té anh huong tét hon. Tuy
nhién, néu nhiét do qué cao cua qud trinh chiét tach lam tdng su rura troi cac
chét gdy can trd hodc c6 thé phan huy cac chat phan tich lam giam ndng do

cua cac chat phan tich.

- Ap suét cua qué trinh chiét: trong truong hop chiét tach véi thiét bi

chiét ap luc cao.



11

Hiéu sudt thu hdi cua cac OPFRs cao hon khi tang nhiét do hoac ap
sudt trong qua trinh chiét (vi du cong nghé chiét ap lyc suat cao (ASE) hoic
MAE, vv) so v6i k¥ thuat chiét Soxhlet hodc chiét pha ran (SPE) truyén
thong. Diéu d6 1a do sy gia ting cta cac chat phan tich hoa tan trong dung
moéi hitu co, do d6 lam suy yéu su twong tic gitra cac chat phan tich va cac
yéu t6 anh hudng.

Céac k¥ thuit chiét tach & trén 1am giam thoi gian chiét tach va giam
luong dung mdi st dung. Tuy nhién can luu y 1a phai t6i wu hoa nhiét do
trong trudong hop phan tich cac chat chéng chay co phdt pho dé tranh su phan

hay va bay hoi ctia cac chit ndy trong qua trinh chiét.

Viéc lya chon dung méi hitu co thich hgp hodc hon hgp clia dung moi
thuong 14 mot van dé can duoc cha y. Diéu nay phu thudc phan 16n vao ky

thuat chiét va cac dic tinh ctia cac yéu té6 anh huong.

K¥ thuét chiét tach st dung cong nghé chiét ap luc cao (ASE) két hop
v6i1 qua trinh lam sach dich chiét con duogc goi la ASE truc tuyén hodc chiét
tach long ap luc chon loc (SPLE). SPLE lam gidm viéc thuc hién cac quy
trinh lam sach, chéng han nhu chiét pha ran (SPE) hoic séc ky gel tham thau.
Trong nhitng nim gan ddy, SPLE d3 duoc phat trién dé phan tich cac chit hiru
co bén doc hai (POPs), bao gdbm OPFR trong méi trudng (vi du nhu bui trong

nha, trAm tich) va mau thuc pham.

Gan day, phuong phap chiét Soxhlet truyén thong cho chit chdng chay
phét pho da dugc cai tién, vi dy:

- Chiét Soxhlet ap luc cao (6 - 10 MPa).

- Chiét Soxhlet ty dong (két hop chiét Soxhlet va trao nguoc soi).

- Chiét Soxhlet siéu am (budng Soxhlet dugc dit trong budng nhiét
thong qua d6 song siéu Am dugc cung cip bang dau do siéu 4m).

- Phuong phap chiét Soxhlet co su hd tro ctia 10 vi song.

Hau hét phuong phap chiét Soxhlet cai tién cho phép khic phuc cac
thiéu sot chinh ctia phuong phap chiét Soxhlet truyén théng do d6 tiét kiém
thoi gian va lugng dung moéi tiéu thu. Phuong phap chiét Soxhlet két hop véi

siéu am 14 phuong phép cai tién tién tién va hira hen nhat, giup ting hiéu qua
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chiét tach cac chat phan tich trong mau nén chira nhiéu yéu t6 anh huong. Cho
dén nay, chiét dung moi ap luc cao da duoc ap dung thanh cong dé chiét tach
cac hop chat hitu co bén kho phan hay POP tir rau, trong khi chiét Soxhlet tyr
dong dugc danh gia 1a k¥ thuat tién tién cho chiét tach cac hop chat phdt pho
tir m6 md cua con nguoi.

Trong hau hét cac phuong phap phan tich chit chéng chay trong moi
trudong, mau trudce tién duoc chiét véi dung méi hitu co. Chat béo c6 thé duogc
loai bo bang céach sir dung axit sunfuric hodc ¢t sic ky gel tham thau. Trong
mot s6 trudng hop dich chiét can phai trai qua mot budce lam sach nita bang
cach str dung cot sic ky dé loai bo cac hop chit gay nhidu. Dich chiét cubi
cung duoc phén tich trén thiét bi sic ky khi (GC) hoic sic ky long (LC) - day
1a cac k¥ thuat phd bién nhit duoc st dung dé phan tich cac OPFRS. Trong
d6, sac ky khi dugc st dung phd bién hon do OPFRs 1a cac hop chat dé bay
hoi. Céc thiét bi GC thuong dugc s dung 1a GC - ECD, GC-MS, GC - MS -
ECNI; hodc thiét bi sic ky khi hiéu ning cao HRGC - MS.

1.6.2. Cdic phwong phdp chiét tach OPFRs trong méu sinh hoc
Vi OPFRs d& dang duoc dao thai ra khoi co thé, nén ching hiém khi

dugc do ludng trong mau. Tuy nhién, mot s6 nghién ciru lai chuyén cac phan
tich vé cac hop chat OPFR va cic chit chuyén hoa trong mau toan phan va
huyét thanh [55]. Chiét long — long (LLE) duogc st dung dé chiét xuat cac hop
chat OPFR va cac chit chuyén hoa tir huyét thanh [46], nudc tiéu [47,48], sita
me [49], toc [50] va mong tay [51].

Viéc chiét tach cac chit chuyén hoa PFR tir nudc tiéu chu yéu dugc
thue hién bang ky thudt chiét pha ran SPE. SPE véi chét hap thy trao d6i
anion Céac chat hip thu nay chtra cac nhom tich dién manh c6 thé twong tac
v6i chat phan tich thong qua tuwong tac anion. [10]. Dé loai bo sy twong tac
nay va thu hdi cac chét phan tich, mot dung méi hiru co c6 chira mét ty 1 nho
bazo (chi yéu 1a amoniac) duoc str dung. Oasis WAX va StrataX-AW 1a chat
hép thu trao ddi anion yéu, cho thdy hiéu suat t6t nhat trong viéc chiét xuit
cac chat chuyén hoa PFR tir miu nudc tiéu [52]. Oasis MAX, 1a chét hap thu
cao phan tir & ché do hdn hop, ciing di duoc sir dung dé co lap cac chat
chuyén hoa PFR khac nhau tir cac mau nudc tiéu. Chat hip thy SPE nay tao ra
thu hoi tir 75 - 113% [10]. Ung dung chit hap thu ENV trong viéc phan 1ap
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cac chat chuyén hoa PFR tir nuéc tiéu da dan dén do thu hoi 1a 84 - 110%
[53]

Bastiaensen va cong su. [54] da bdo cdo mdt phuong phéap xac dinh 14
chat chuyén héa PFR trong nudc tiéu (bao gdbm 8 DAP va 6 OH PFR) bang
cach str dung Bond-Elut C18 SPE, d6 thu hoi tir 87 dén 112%. Phuong phap
nay duoc ap dung dé giam sat sinh hoc cac chat chuyén hoa PFR trong méu
nude tiéu cua tré em, nguoi 16n va mot nhom ddi tuong cu thé 1a bénh nhan
cham soc dac bi¢t [54]. Hu va cong su da gidi thiéu mot phuong phap da phan
tich nhanh chong va manh mé& dé giam sat sinh hoc 15 chat chuyén héa PFR
trong nude tiéu bang cach sir dung k¥ thuat chiét chuyén pha cam ung dung
moi1 (SIPTE). SIPTE 1a mot cong nghé LLE mdi st dung dung méi ky nudce
(MTBE) dé tao ra su phan tach pha tét hon cta dung dich nuéc axetonitril
(ACN) [55]. Phuong phap nay dugc mo ta la don gian, nhanh chong va dat
duoc do thu hdi cao, tirc 13 71-118% d6i vai 15 chét chuyén hoéa PFRs trong
nude tiéu.

Phuong phap QUEChERS ciing d3 duogc ap dung cho cac hop chat PFR
me trong sita me. Beser va cOng su. [56] dat dugc do thu hoi 94-110% ddi
v6i cac hop chit PFR (trimethyl phosphate (TMP), triethyl phosphate (TEP),
tris (chloroethyl) phosphate (TCEP), triisopropyl phosphate (TiPrP), tri-n-
propyl phosphate (TPrP), TCIPP), triphenyl phosphate (TPP),tri-n-butyl
phosphate (TNBP)) trong sita me bang phuong phap 1am sach QuEChERS
bang cach sir dung NaCl va MgSO4. Qua trinh axit tiép theo 13 lam sach bing
SPE duoc bao cdo 1a phuong phéap lya chon dé theo ddi sinh hoc PFR & toc va
mong tay. Alves va cong su [57] d3 phat trién mot phuong phap dé theo ddi 4
chat chuyén héa (DPHP, Dibutyl phosphate (DBP), BDCIPP va BBOEP)
trong téc va moéng tay. Ho st dung phuong phép phan huy axit, sau do la
Oasis Wax SPE dé lam sach cac miu toc va mong tay, tao ra d§ phuc hoi 74-

102% trén toc va 85-110% trong nén méng .

Sau day tham khao vé phuong phap xt Iy mau trong cac tai liéu tham
khao duoc:
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Bang 1. 1.Diéu kién xir Iy mdu cho hop chat nhém OPFR va chit chuyén héa

TL

Chit phan tich

Diéu kién chiét tach

[58]

9 Hop chat chuyén hoa

OPFR trong mau nudc tiéu

Diphenyl photphat (DPP),
di (metylphenyl) photphat
(DMPP), dietyl
(DEP), di-n butyl photphat
(DNBP), bis (2-etylhexyl)
photphat (BEHP), bis (2 -
butoxyetyl) photphat
(BBOEP), bis (2- cloroetyl)
photphat (BCEP), bis (1-clo
2-propyl) photphat
(BCiPP), va bis (1,3- diclo-
2-propyl)

(BDCiPP)

photphat

photphat

- Chiét pha ran SPE

Lay 5 mL nuéc tiéu vao ong thuy tinh,
thém 10 ng ctia mdi chat chuin ddng hanh

Mau axit hoa dén pH 6,5 bang axit axetic
0,1 M. Chiét bing cot (SPE)
(Phenomenex, Strata-X-AW, 60 mg / 3
mL) dugc Hoat héa véi1 3 mL metanol va
3 mL nuéc Milli-Q.

Sau khi nap méu véi téc d6 0,5 mL/pht,
ccodt SPE duoc hoat hoa bé‘mg 3 mL nudc
Milli-Q va lam kho trong bang khi nito
trong 5 phut.

Céc hop chét phan tich duoc rira giai bang
2 mL acetonitril co6 chtra 5% pyrrolidine 2
lan. Dich rira giai két hop duoc cd dac
dudi dong nito nhe dén gan kho, hoa tan
bang 0,5 mL nuéc/MeOH (4: 1, v/ v) va
duoc loc qua bd loc
polytetrafluoroethylen 0,22 um hydro
philic.

[46]

Phan tich trong mau huyét
thanh: 16 OPEs

Chiét 16ng Long (LLE): Lay 3 mL huyét
thanh, thém vao dugc bd sung mot luong
chat chuan dong hanh (50 ng TCEP-d12
va 50 ng TPhP-d15), sau d6 6 mL axeton
duogc thém vao. Mau duoc chiét 2 1an véi
4 mL hon hop hexan / metyl tert-butyl ete
(1:1 v:v), dich chiét duogc rira bang 4 mL
dung dich kali clorua (1% w/w). Dich
chiét duoc lam sach béng cach st dung
cot sac ky tham thau gel (GPC), sau d6 1a
cot silica gel va alumin nhiéu 16p, Cudi
cung, cd dic dén 100 pL dé phan tich.
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1.7. Phwong phap phén tich trong miu nudérc tiéu

Chét chdng chay co phdt pho dd duoc phat hién trong cac thanh phan
mdi truong khac nhau nhu dat, nude, khong khi. Tan sut va ndng do phat
hién cao cua cac OPFR duoc tim thiy trong bui khong khi trong nha, diéu nay
anh huong truc tiép dén strc khoe ctia con ngudi trong thoi gian tiép xuc 1au
dai, dic biét 1a ddi véi tré mai biét di, do tan suét tiép xac véi san nha thuong
xuyén hon do d6 phoi nhiém bui cao hon so v&i ngudi 16n [3-8]. Vi vay, viée
phan tich xac dinh ham luong cac chat chong chay trong bui khong khi trong
nha ngay cang dugc quan tam, dic biét ddi véi cac OPFR. Hién nay trén thé
gidi nhiéu phuong phap phan tich dd duoc phat trién nhim phan tich dong
thdi nhiéu nhom chét chéng chay trong mau moi truong, dac biét 1a mau
khong khi.

Do tinh chit khic nhau ctia cac nhom thé, cac OPFR c¢6 pham vi tinh
chat vat Iy va hoa hoc rdng, tu rat phan cuc dén rat ky nudc. Do do, can
nghién ctru phat trién phuong phap phan tich dé ting d6 nhay va do chinh x4c.
Cac OPFR duoc xac dinh trong hau hét cac nghién ctru cha yéu 1a cac ankyl
photphat, aryl photphat va ankyl photphat clo héa. Mot sé phuong phap da
dugc bao cdo dé do ludng chit chdng chay OPFRs hodc cac chat chuyén hoa
ctia FR trong nudc tiéu ngudi duoc phat hién bang phuong phap sac ky khi
(GC) hoic sic ky long (LC) ghép ndi véi khédi pho.

Birgit Karin Schindler va cong sy dd xdy dung phuong phap GC-MS/MS dé
phat hién xac dinh 4 chat chuyén héa cua chit chéng chay cta photpho hitu
co [bis (2-chloroetyl) photphat, diphenyl photphat, di-m-cresyl photphat va
di-p-cresyl photphat] trong mau nuéc tiéu ctia con nguoi. Sau khi chiét tach
pha rin, tao dan xuit bang pentafluorobenzyl bromua va lam sach pha rin lan
nira, cac chat chiét xuat duoc phan tich bang sac ky khi - khdi pho 2 1an. Gisi
han phat hién 13 0,25 pg/I cho ca hai chat phan tich. P khong chinh xéc trong
ngay 1a 2-6%. 12% mAau nudc tiéu dugc phén tich co két qua duong tinh véi
bis (2-chloroetyl) photphat [30]

Séc ky 1ong ghép ndi khdi phd thich hop dé xac dinh cac OPFR khong
da bay hoi cho phan tich GC, chéng han nhu TEHP, EHDPP, TPP, TMPP va
TNBP hoic cac hop chit chuyén hoa cia ching. Nhin chung, cac phuong
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phap sic ky ghép ndi khdi phd duoc dic trung boi viée nhan dang va dinh

lugng chinh x4c. Tuy nhién, anh hudng ciia nén mau dan dén tang cudng hoac

triét tidu tin hiéu Pé tranh diéu nay, ngudi ta di st dung phuong phap chuan

ddng hanh va phuong phap pha lodng dong vi. Cac phuong phép sic ky cho

hiéu sudt thu hdi cao va gidi han dinh luong twong d6i thap (0,02 - 30 ng/l)

cho hau hét cac OPFR. [30,32]

Dudi ddy néu ra mot sé nghién ctiru vé phan tich hop chit OPER va

hop chét chuyén hoa trong mau nudc tiéu di duoce cong bd nhu dudi day.

Bang 1. 2. Béng diéu kién phan tich nhém OPFR va chat chuyén héa

TLTK | Chét phén tich Piéu kién nghién ciru Két qua
[59] | 2-Ethyl-3- Chiét pha ran SPE, liy 2 ml mau | MDL: 0.66
hydroxyhexyl Hé théng LC(ESI)/MS-MS ng/mL
diphenyl phosphate | Thé tich tiém mau : 5 ul D6 thu hoi
(3-OHEHDPP); Cot: Phenomenex 107%
3-Hydroxy-4 KinetexBiphenylRP RSD
methylphenyl di-p- | Pha dong: H20/MeOH 21.5%
[60] | tolyl phosphate (3- | Chiét pha ran SPE, lay 0.5 ml MDL:
OH MDTP); mau 0.001 -
4 (Hydroxymethyl) | Hé thong LC(ESI)/MS-MS 0.008
phenyl dip-tolyl Thé tich tiém mau : 5ul ng/mL
phosphate (4- Cot: XTerra-C18 Do thu hoi
OHMDTP) Pha dong: H20/MeOH 67 - 85%
[52] Trimethylphenyl
phosphate
(TMPP); Tri-p-tolyl » . p ~ | MDL: 0.01
Chiét pha ran SPE, lay 2 ml mau
phosphate (p- o ng/mL
) H¢ thong LC(ESI)/MS-MS A N
TMPP); Tri-mtolyl A ) ) Do thu hoi
Cot: Synergi Fusion-RP
phosphate (m- A 72-93%
Pha dong: H20O/MeOH
TMPP);
Tri-o-tolyl

phosphate (0TMPP)
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[59] Triphenyl phosphate | Chiét pha ran SPE, 1ay 2 ml mau | MDL:
(TPHP); 3- Hé thong LC(ESI)/MS-MS 0.004-0.29
Hydroxyphenyl Cot:  Phenomenex  Kinetex | ng/mL
diphenyl Biphenyl-RP Do thu hoi
phosphate (3-HO- | Pha dong: H20/MeOH 93-100%
TPHP); 4- Thé tich tiém mau : 5 ul RSD:
Hydroxyphenyl 10.3-30.5
diphenyl

(58] | Phosphate (4-HO-  Frp e o n SPE/silica, iy 0.5 | MDL: 23-
TPHP) ml mu 57 pg/mL

Hé thong GC(EI)/MS-MS
Cot: TG-5HT/He

Tir phan tich trén cho thdy phuong phap dugc nghién ctru phd bién
trong chiét tach chat phan tich ra khoi nén miu nudc tiéu 13 phuong phéap
chiét pha ran SPE, sau d6 sé& dugc dua 1én phan tich tai thiét bi LC-MS/MS
1a rat phd bién. Két qua cho thiy cac phuong phap déu duoc danh gia c6 hiéu

qua va dang tin cay.

1.8. Cac cong thirc tinh toan két qua

- Do léch chuén:

- D6 léch chuéan tuong dbi:
%RSD = SD x100

th
- D6 thu hoi: H (%) = Xp/Xia*100
Theo tiéu chudn EPA 1614, phirong phdp phdn tich phdi dam bdo gid
tri % RSD < 50% va hiéu sudt thu hoi thuée khoang 70-120%.
- Do 1ap lai cua phép do: Puoc xac dinh thong qua hé¢ sb bién dong cua
phép do (CV) va dugc tinh theo cac dai lwong do 1éch chuin (SD).
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G2 2. (5=54) (2.13) cr="="100 (.14

n—1 b
Trong do: Xy Néng do trung binh, n: s6 1an do,
RSD (%) =CV (%)
Theo yéu cu cua EPA 1614: Do 1ap lai (CV) < 15%; D6 tai lap lai <25%

- Khoang tin cdy: UEZO hay x*Zo

Véi co s6 mau bé, o chinh 1a S hodc SRD.

Trong nghién ciru ndy véi xac sudt tin cay 1a 96%, twong ing véi Z = 2
(quy tic 26) duoc sir dung dé danh gia d6 tin cdy cua phép do.

*) Cdch xdc dinh LOD, LOQ theo nong d6 nho nhat ma chiéu cao tin
hiéu pic ctia chit phén tich gap 3 1an tin hiéu dudng nén. S/N: Tin hiéu nén

- Gi61 han phat hién (LOD):
3.C

min

LOD = —=n
SIN (2.4

Couin: NOng d6 nho nhat ma chiéu cao tin hiéu pic cta chit phan
tich gap 3 lan tin hi¢u duong nén. S/N: Tin hi€u nén
- G161 han dinh luong (LOQ)

LOQ=333.LOD 2.5)

- Gioi han phat hién cua phwong phdap (MDL):
MDL= t(Il _1, 1—o= 099) XSD

Trong d6: t" 7 %) 13 chuan student véi bac tu do (n-1) véi do tin
cay 99%. (40 CFR Appendix B to Part 136, EPA 1614 (Procedure for the

Determination of the Method Detection Limit - Revision 2)
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CHUONG 2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
2.1. N§¢i dung va phwong phap nghién ciru
2.1.1. Péi twong nghién ciru
Déi twong nghién ciru: hop chat DPP va cac miu nudc tiéu cia ctia mot
s6 tinh nguyén vién séng tai khu vuc Ha Noi.
2.1.2. Muc tiéu nghién ciru
Xac dinh hop chit DPP trong nudc tiéu ciia mot sd tinh nguyén vién sinh

song tai Ha Noi st dung k¥ thuét chiét pha ran va phan tich trén thiét bi LC-
MS/MS

2.1.3. Mdu nghién ciru

Céc mau nudce tiéu thu thap cua 58 tinh nguyén vién sinh song tai Ha
Noi. Céc tinh nguyén vién 1a Tat cd cac tinh nguyén vién dugc yéu cau cung

cAp thong tin vé tudi, gidi tinh, noi sinh sdng, duoc trinh bay trong phu luc.

2.1.4. Ngi dung nghién ciru

bé dat dugc muc ti€u dé ra, nghién ctru tién hanh nhirng ndi dung sau

duoc thuc hién:

- X4c dinh dic diém ctua miu nudce tiéu théng qua kiém tra cac thong sb
co ban, bao gom: do pH, trong luong riéng, téng creatinin va tong sb
protein,...

- K& thira cac nghién ctru vé phan tich cic chit chong chay, dé xiy
dung quy trinh phan tich DPP trong mau nuéc tiéu bang phuong phép sic ky
1ong ghép ndi khdi phd hai 1an (LC/MS-MS). Céac ndi dung nghién ciru sau

duoc thuc hién:
+ Xay dung duong chuan dinh lwong ctia DPP trén thiét bi LC-MS/MS.
+ Xay dung phuong phap chiét tich mau.

+ Tham dinh phuong phap: Hiéu suét thu hoi, d6 chinh xac, gii han
phat hién (LOD) va gidi han dinh lugng (LOQ), gioi han phat hi¢n cua
phuong phap (MDL).
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+ Ung dung phén tich cic mau nuée tiéu thu thap tai Ha Noi.
+ Xtr Iy s6 liéu, phan tich va danh gia két qua.

2.2. Héa chit, dung cu va thiét bj
2.2.1. Héa chit

Diphenyl photphat (DPP), chit chuan dong hanh DPP-d10 (Toronto,
Canada). Tét ca cac hoa chat va cac vat liéu tiéu chuan da dugc sir dung ma

khong can tinh ché thém.

Methanol (MeOH), Acetonitril, Acetone (Sigma-Aldrich va Merck,
buc), Amonihydroxid (Merck, Puc), Amoniacetat (Fisher) déu dat cép do
HPLC.

- Céc hoa chit con lai déu 13 hoa chit tinh khiét dung trong phén tich
(dat tiéu chuan phén tich):

- Nudc cét hai 1an dat tiéu chuan HPLC.
- Khi N, k§ thuat 99% dung dé dudi dung moi.

Céc dung dich chuin duoc chuin bi béng cach hoa tan hodc pha loang

trong dung mdi (theo khuyén nghi vé do hoa tan ctia nha san xut).
Tat ca cac dung dich chuan 1am viéc déu duge chuén bi trong MeOH.

2.2.2. Dung cu va thiét bi

- Ong nhya ly tAm c6 nép loai 10 ml.
- Binh dinh mre 10ml.

- Pipet, 6ng dong cac loai, phéu chiét, cbc thuy tinh, dila thay tinh binh
dinh murc cac loai.

- T sy, ti 4m.

- Can phén tich Sartorius CPA 225D c6 do chinh x4c 107.
- May diéu nhiét Memmer, Germany.

- May ¢6 quay Eyela, Japan.

- May siéu am Branson 1510.
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- May lac Unitwist 300, may lic Vortex.

- Hé chiét ap suit cao (ASE 350, Dionex, Thermo Fisher Scientific)

- Pau loc nylon/PTFE, 13 mm, 0.2um.

- Hé théng thiét bi sic ky 1ong két ndi khdi phd hai 1an hiang Waters:
LC/MS-MS (Model : Xevo TQ-XS) bao gdm : bd phan sic ky 16ng siéu hiéu
ning I-Class va bd phan khdi phd ba tt cuc véi ngudn ion hoa tia dién ESI va
ion hoa hoa hoc ap suat khi quyén APCI.

- Cot sic ky ACQUITY UPLC CI18 (kich thudc: (150 x 2,1) mm;

1.7um; Phenomenex, Torrance, Hoa Ky).

2.3. Phwong phap nghién ciru
2.3.1. Phuwong phdp ldy va béio quéin mdu

Cac mau duoc dung trong cac lo thiy tinh ndu 100 ml di lam sach
trude va trang MeOH, bao quan & -20°C cho dén khi phan tich (khéng qué 1
tuan). Cac mau nudc tiéu da ra dong duoc dong nhat bing cach tron thu cong,
cac mau nay duoc lay ra 10 mL dé xac dinh mot sb thong sé chung trén nudc
tiéu. Hon nita, mdi mau nudce tiéu duoc chia thanh ndm mau phu duoc luu trir

trong cac dng polypropylene 15 mL dé sir dung khi can.

2.3.2. Lwa chon diéu kién phan tich trén thiét bi LC/MS-MS

Cac diéu kién cai dit caa hé théng LC/MS-MS duoc tién hanh voi mau

chuén va chuin dong hanh dugc pha trong Acetonitril (ACN)

2.3.3. Xdy dung phwong phdp chiét tich méu

Qua trinh chudn bi miu phai hét sirc cin than, ton nhiéu thoi gian, vi
quyét dinh dén hiéu qua cta phuwong phap phén tich. Déi véi mau nude tiéu
két qua thtr nghiém lién quan dén strc khoe con ngudi nén quy trinh chuan bi
mAu phai tudn thu didu kién khit khe. Timg budc tién hanh thi nghiém can
can than, ti mi va qua trinh tach chiét can loai bo duoc cac chat hitu co giy

can tré khac.

DPP cau tao c6 chira nhom OH mang dién tich &m nén 1a mot anion

trong khi d6 pH thuong dugc quan sat thdy trong nudc tiéu nam trong khoang
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(pH 6 — 7). Do d6 khao sat cac diéu kién chiét tach tap trung vao cac cot chiét

pha ran trao doi ion, sir dung céac cot dudi day:

Bdng 2.1. Khdo sat cdc ct chiét DPP trong mieGe tiéu

STT Tén cot Vat liéu pKa
1 Oasis WAX Polyme ~6.5
2 StrataX-AW Polyme 9
3 Bond Elut NH2 Silica 9

Tham khao tir cac phuong phap chiét tich mau nude tiéu dé phan tich
chat chdng chdy OPFRs [19] Pua ra quy trinh xir 1y chiét tich mau du kién
nhu sau:

*) V6i quy trinh chiét du kién: 2 mL nuéc tiéu thém vao chat chuan
d6ng hanh DPP- d10 (20 pg/mL), thém 1 ml dém amoniacetat (10 mM, pH =
5), lic votex trong vong 1 phut. Cot chiét pha rin duoc hoat hoa bang 2 mL
MeOH, sau d6 1a 2 mL nudc tinh khiét HPLC. Mau da duoc tai 1én cot chiét
pha rian ¢ tbc d6 dong chay 1 mL/phut. Sau d6 cot chiét dugc rira bang 2 mL

nudc tinh khiét HPLC va lam khé trong chin khéng. Cot chiét duogc rira giai
v 2 mL MeOH chtra 5% Amonium hydroxid, va dugc c6 dac dén can boi
thdi khi N, & 45 °C, hoa tan cin trong 500 puL dung dich ACN va duogc loc
qua mang nylon 0,2 um. Sau d6 dugc phan tich LC-MS/MS.

*) Kiém soat chat lwong/dam bao chit lugng: Mau trang duoc tién hanh
bang cach sir dung 2 mL nudc mudi sinh 1y 0,9 % NaCl. Tat ca cac dung dich
chuén déu duoc chuan bi trong dung dich Acetonitril (ACN).

2.4. Tham dinh phwong phap
2.4.1. Khdo sdt dwong chudn va kiém tra dp tuyén tinh

b6 myén tinh duoc kiém tra béng cach xac dinh né)ng do cac chit chuan
DPP ciing nhu su twong quan (ty 18 tin hiéu cta chat phan tich so vdi chét
chuan dong hanh) trong qué trinh do. Viéc xac dinh do tuyén tinh dua trén cac
chét chuan c6 ndng do 50; 100; 200; 400 va 1000 ng/mL
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Luu y: Doi véi tat cd cdc mau niede tiéu, nong dé chat chuan dong hanh c6
dinh la 20 ng/L dwoc thém vao.

2.4.2. Khao sat gioi han phat hién, gioi han dinh lugng va gioi han
dinh luong cua phwong phadp

- Khao sat gioi han phat hién (LOD)

Gidi han phat hién LOD dugc xem 1a ndng do thip nhét cia chat phan
tich ma hé thdng phan tich con cho tin hiéu phan tich khac c6 nghia véi tin
hiéu ctia mau tring hay tin hiéu nén.

Pé xac dinh giéi han phat hién, dung chuan hén hop 1 ng/mL rdi tién
hanh pha lodng cho t6i khi thu dwoc chiéu cao chit phan tich gip 3 lan tin
hiéu duong nén.

3.C..
S/N

LOD =
(Cpmin: NOng d6 nho nhat thu duoc tin hiéu
S: chiéu cao pic cua chit phan tich.
N: tin hiéu duong nén)

- Khao sat gioi han dinh lwong (LOQ)

Gi61 han dinh lugng LOQ dugc xem la n6ng do thép nhit ma hé théng
phan tich dinh lugng dugc véi tin hi€u phén tich khac c6 y nghia dinh lugng
v6i tin hiéu cia mau tring hay tin hiéu nén. Theo 1i thuyét thong ké trong hoa
phan tich thi

LOQ =3,33 LOD.

- Khao sat gioi han phat hién phuwong phap (MDL)

Giéi han phat hién phuong phap (MDL) dugc xac dinh bang cach iy 8
mAau thém chuan véi ndng do thap (1ng/mL) ciia DPP. Cac miu dugc do trong
cing mdt diéu kién.

MDL duoc tinh theo do 1éch chuan (SD) tir cac két qua xac dinh tir cac
két qua thi nghiém, theo cong thuc:

MDL — t(ll —1, 1-0= 099) X SD
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(EPA 40 CFR Appendix B to Part 136, Definition and Procedure
for the Determination of the Method Detection Limit, revision

1.11)

t(n -1, 1-o=

Trong do: 99 1a chuén student véi bac tu do (n-1) véi

do tin cay 99%.

2.4.3. Khdo sdt d¢ thu hoéi va d¢ ding ciia phwong phdp

D6 thu hoi hodc d6 ding, ctua phuong phap dugc xac dinh va tinh toan
tai 3 muc nong do (thdp; trung binh; cao) ddi v6i mdi chat phan tich bang
trung binh cta két qua phan tich do duoc voi két qua mau chudn va chuin
d6ng hanh qua qua trinh chiét tich mAu lap lai 8 1an.

Trong nghién ctu nay do thu hdi duoc tinh toan tir thi nghiém lap lai
v6i mau thém chuan DPP & cac mitc néng do (1; 10; 100 ng/mL) 1dp lai 8 lan.
Chiét cac mau thém chuan theo quy trinh chiét di xac dinh. Sau d6 phan tich
bang phuong phéap trén LC-MS/MS. So sanh két qua do duoc véi cac hdn hop
chuan c6 nong do tuong ung khong xtr Iy. Mdi thi nghiém lap lai 3 1an 1ay két
qua trung binh.

Yéu cau: Do ding hay dé thu hoi phdi nam trong khodng gid tri theo
tiéu chuan la tir 80% dén 120% (tiéu chudn EPA 1614).

2.5. Phén tich miu thye té
Sau khi khao sat va t6i wu duoc quy trinh phan tich, tién hanh chiét tach
va phan tich dinh luong néng d6 DPP trong miu nudc tiéu theo quy trinh xur

Iy miu va dugc phan tich bang phwong phap LC-MS/MS di xay dung.
Phuong phap dinh luong 14 phuong phap duong chuan.

2.6. Phwong phap xir 1y s6 liéu

Céc két qua tich phan dién tich va dinh luong dugc xir Iy theo phdn mém
MS cua thiét bi LC-MS/MS. Xir 1y s6 liéu bing phan mém Microsolf Excel.
2.7. Panh gia mirc dd phoi nhiém ciia DPP

- So sanh ndng d6 DPP giira cac d6 tudi va theo gidi tinh.

- Tinh liéu phoi nhiém hang ngay ctia DPP
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Piéu kién phén tich chat trén LC-MS/MS

Dinh luong DPP duoc thyc hién véi hé thong thiét bi sic ky long két
nbi khdi phd hai 1an hing Waters: LC/MS-MS (Model : Xevo TQ-XS) bao
gém:

- Bo phén sic ky 1ong siéu hiéu niang I-Class. Cot sic ky ACQUITY
UPLC C18 (kich thuoc: (150 x 2,1) mm; 1.7um; Phenomenex, Torrance, Hoa
Ky).

- B6 phén khdi pho ba tt cuc v6i ngudn ion hoa tia dién ESI va ion hoa
hoa hoc ap suét khi quyén APCIL.

Dé tach sic ky, 5 pL dich chiét duoc bom vao cot chiét sic ky. Cac
diéu kién sic ky chi tiét & bang 3.1.

Bang 3.1. Cdc diéu kién phdn tich trén LC-MS/MS

Thong s6 k¥ thuét Théng tin
Pha tinh cot ACQUITY UPLC C18 (150 x 2,1) mm; 1.7um)
Nhiét do cot 60 °C

Thé tich bom mau SuL

Téc d6 pha dong 0,2 mL/phut

Chét rira giai (A) 0,05% TFA va chit rira giai (B)

Pha dén
e ACN 0,01% Formic Acid

(Chi tiét tai bang 3.2)




Bdng 3. 2. Ché dé bom mau gradient

Thoi gian Rira gidi A Rura giai B Toc do dong
(phut) (%) (%) (mL/phut)
0 80 20
2 0 100
5 0 100 0,2
8 80 20
14 80 20

Chét phan tich DPP duogc phat hién bang phuong phap phan tich véi
phuong phap ion héa hoc ap suét khi quyén (APCI) va ion hoa phun dién tir
(ESI) hoat dong & ché do ion hoa Am, cac diéu kién tbi vu hoa duge dua ra

trong bang 3.3.
Bdng 3.3. Cdc diéu kién thiét Igp trén LC-MS/MS xdc dinh DPP

No. Thong sb Picu kién

Thé mao quan

1 -4000 V
(Capillary volatage)
Ap suat buéng bom mau

2 7 bar
(Nebulizer pressure)

3 | Téc d6 khi N, (Gas flow) 5 mL/phut

4 | Nhiét do bay hoi (Temp.) 150 °C

5 | bién tich corona 1 pA

6 | Multiplier 500 delta EMV (+).

Cai dat nguff)n ion ¢ nhiét @6 khi nitrogen 400 °C, nhiét d0 hoa hoi la
150 °C, luu lwong khi 13 5 mL/phut, ap suat phun swong 1 7 bar, dién ap mao



quan 1a -4000 V va dién tich corona 1a 1 pA va multiplier duoc thiét lap 1a

500 delta EMV (+).

Diéu kién dugc sir dung dé phat hién DPP va chit chuan dong hanh gin
nhan déng vi DPP-d10 dugc trinh bay trong bang 3.4.
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Bdng 3.4. Diéu kién dwoc sik dung dé phdt hién DPP va chat chudn dong hanh gin

nhén dong vi DPP-d10
Hop chat DPP DPP-d10
Transition | Pre-cursor ion
2491 249,1 259,1
(m/z)
Production ion
93,1 155 98
(m/z)
Fragmentor (V) 120 120 120
Collision Ennery (V) 30 20 30
Cell Acceleration Voltage (V) 5 5 5
Polarity neg neg

Pé giam su nhiéu nén, tat ca cdc mau nudc tiéu da chiét tach duoc pha
loang theo h¢ s0 5 va dugc do trén thiét bi LC-MS/MS sau d6. Bén canh mau
nude tiéu, cac mau trang duoc thuc hién bang cach sir dung 2 mL nudc cat

tinh khiét. TAt ca cac chét chuan, duoc chudn bi duge phan tich theo phuong

phap da mo ta.

Trén day 1a toan bo 1a cac diéu kién duoc thiét 1ap trén thiét bi LC-

MS/MS dé xac dinh ham lwgng DPP trong mau nuée tiéu duoc 4p dung trong

bai nghién ctru nay.
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3.2. Khao sat quy trinh chiét tach miu
Céc cot chiét tach da duoc khao sat dé chiét tich hop chét diphenyl
photphat (DPP) trong miu nude tiéu va phan tich trén LC/MS-MS.
- Oasis WAX (pKa, ~6.5);
- StrataX-AW (pKa, 9);
- Bond Elut NH, (pKa, 9);

Vi pKa cua cot chiét pha rin Oasis WAX nam trong pham vi pH cta

nuée tiéu, diéu chinh pH ctia mau véi dém ammonium axetat 10 mM (pH 5).

Hiéu qua chiét tach cua cac cOt chiét nay voi cac mau chat chuan duoc

chi ra trong bang 3.5.

Bang 3.5. Hiéu sudt thu hoi chat phan tich véi cdc logi cgt chiét pha rin

N | Hésbhip | Ndngdpchit | D9 thu hoi
Cot chiét Vat liéu 2
phu pKa | chuan (ng/mL) (%)
Strata X-AW Polyme 9,0 50 90 + 5%
Oasis WAX Polyme 6,5 50 75 £ 16%
Bond Elut -NH, Silica 9,8 50 70 = 9%

Két qua cho thdy, khao sat cot chiét pha ran StrataX-AW va Bond Elut

NH, déu cho do thu hoi dat > 70%. Tuy nhién, viéc chiét tach bang cot

StrataX-AW 14 hiéu qua nhat voi do thu hdi cao nhat (90%) va d6 nhidu nén

thap (su tc ché ion thap trong qua trinh chiét) khi rira giai bang MeOH chira
5% amoni hydroxit.

Tur cac két qua trén cho théy do thu hdi cua chat phan tich dat dugc cao

nhat véi cot chiét pha ran Strata X-AW 13 90%. Do d6, st dung cot chiét nay

duoc sir dung cho quy trinh chiét tich mau nudc tiéu trong nghién ctru nay.

Ouy trinh chiét tdch mau mede tiéu: 2 mL nude tiéu thém vao chat chudn
dong hanh DPP- d10 (20 ug/mL), thém 1 ml dém amoniacetat (10 mM, pH =
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5), ldc votex trong vong I phut. Cét chiét pha rdn dwoc hoat héa bang 2 mL
MeOH, sau d6 la 2 mL nuée siéu tinh khiét HPLC. Méu sé duwoc tdi 1én cét
chiét pha ran Strata X-AW ¢ téc @6 dong chay 1 mL/phit. Sau dé cét chiét
dirge riva bang 2 mL nwde siéu tinh khiét HPLC va lam khé trong chan khéng.
Cét chiét duoc rira giai voi 2 mL MeOH chwra 5% amonium hydroxit, dwoc co
déic dé lam khé boi thoi khi N, & 45 °C, hoa tan cdn trong 500 uL dung dich
ACN va dwoc loc qua mang nylon 0,2 um. Sau dé dwoce phan tich trén thiét bi
LC-MS/MS.

3.3. Két qua x4c nhén gia tri sit dung ciia phwong phap

Xac dinh gia tri st dung ctia phuong phap dugc danh gia thong qua cac
thong s6: gidi han phat hién (LOD), gidi han dinh luong (LOQ) va giéi han
phat hién cua phuong phap (MDL), d6 thu hoéi hay d6 dung.

3.3.1. Xdy dwng dwong chudn va kiém tra dé tuyén tinh

X4y dung dudng chuin xac dinh diphenyl photphat (DPP) trong
khoang tir 50 — 1000 ng/ml, thiét 1dp mdi twong quan giira dién tich pic va

néng dd. Céc diéu kién do nhu muc 3.1.

Compound name: DPP

Correlation coefficient: r = 0.999268, r*2 = 0.998536

Calibration curve: 2590.32 * x + -61089.7

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

] ’ 2500000+
2.004 i
3 2000000
- x
5 ix 7
= 0.004 % 1500000
7 ]
g E Eé 1000000
2004 500000
E-rrrr‘:sl-l-rr|-r'-l-lTrrrrfrrrl-|-rI'l-l-|-rn-vTrrrr!-r'1-|-|-rrrr|| Conc -0 Conc
-0 200 400 600 800 1000 -0 200 400 600 800 1000

Hinh 3.1. Puong chudn ciia diphenyl photphat (DPP) 50-1000 ng/ml

bo tuyén tinh duoc kiém tra béng cach xac dinh n6ng do cua céac chat
DPP ciing nhu cac hé sé twong quan (ty 18 giita tin hiéu cua chét phan tich véi

chat chuan dong hanh) trong qua trinh hiéu chuan.
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Phuong trinh hdi quy tuyén tinh thu dugc la:
y =2590.32x — 61089.7
Heé sb twong quan R” = 0.998536
Trong dé: y 1a dién tich pic ; x 1 ndng do6 DPP (ng/mL).
Puong chuén thu duge dap tmg yéu cau cia hé sb twong quan R*> 0,996.

Nhu vy duong chuin cua DPP dugc xiy dung 13 dang tin cdy. Phu
hop dé ap dung vao dinh luong DPP trong mau nudc tiéu nguoi.

3.3.2. Gioi han phat hién va dinh lwong cua phwong phap

- Gioi han phat hién (LOD)

Gidi han phat hién LOD dugc xem 1a ndng do thip nhét cia chat phan
tich ma hé thdng phan tich con cho tin hiéu phan tich khac c6 nghia véi tin
hiéu ctia mau tring hay tin hiéu nén.

Pé xac dinh gidi han phat hién, diung chuan DPP 1 ng/mL rdi tién hanh
pha lodng cho t6i khi thu dugc chiéu cao chat phan tich gp 3 lan tin hiéu
duong nén. Két qua thu duoc nhu sau: LOD cua DPP 13 0,20 ng/mL.

- Gioi han dinh luwong (LOQ)

Gi61 han dinh lvgng LOQ duogc xem la néng do thép nhat ma hé théng
phan tich dinh lugng dugc véi tin hiéu phan tich khac c6 y nghia dinh lugng
v6i tin hiéu ctia mau trang hay tin hiéu nén.

Gi61 han dinh lugong (LOQ) cua DPP 14 0,20 x 0,33 = 0,66 ng/mL.

- Gioi han phat hién phuwong phap (MDL)

Gi6i han phat hién phuwong phap (MDL) duoc xac dinh bing cach ldy 8
mAu chuin DPP véi ndng d6 thap (1 ng/mL). Cac mau duoc do trong cling
mot diéu kién & muc 3.1.

MDL dugc tinh theo d6 1éch chuan (SD) tir cac két qua xac dinh tir cac
két qua thi nghiém, theo cong thirc: MDL = t® 1799 % Sp

Trong nghién ctru nay sb thi nghiém 1a n = §, nén bac ty do 1a 7 v6i do
tin cdy 99%, tra bang chuan Student gia tri t = 2,998 nén MDL= 2,998 x SD.
Céc két qua duoc chi ra trong bang 3.6.
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Bang 3.6. Gioi han dinh luong phwong phap (MDL) xac dinh DPP

Nong dé ban dau
DPP
(1 ng/ml)
C1 0,98
C2 0,98
C3 0,92
C4 1,1
C5 0,94
Coé 0,95
Kq n(“)ng do C7 0,97
do (ng/ml) C8 0,98
Nong dé trung binh Cry 0,99
t(n-1, 99%) 2,998
Do 1éch chuén (SD) (%) 5,41
P thu hoi trung binh (%) 98
Gioi han dinh lwgng MDL (ng/ml) 0,16
(MDL = t(.1, 99%). SD)

Két qua cho thiy d6i véi DPP nong d6 chinh xac thu duoc nam trong
khoang 0,92 —1,1 ng/mL, hiéu suét thu hoi trung binh 98% va do 1éch chuan
SD 14 5,41 % (<15%) nam trong giGi han cho phép cia EPA Method 1614.
Do d6 tinh toan dugc gidi han phat hién ctia phuong phap (MDL) cua DPP la
0,16 ng/ml.

Vay két qua sau cac thi nghiém trén, dd xac dinh dwgc gigi han phat
hién LOD 1a 0,20 ng/ml; gidi han dinh luong LOQ 1a 0,66 ng/ml va gidi han
phat hién MDL cua phuong phéap 1a 0,16 ng/ml. So sdnh véi nghién ctru cta
Nele Van den Eede [29] va cOng su phan tich LC — MS / MS két luan gi61 han
dinh lugng 14 0,3 ng/mL.
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3.3.4. Khdo sdt dp thu héi va dé diing ciia phwong phdp

Dé danh gia 46 dung ctia phuong phap thong qua viée xac dinh do thu
hi, kiém tra sy sai khac gilta gia tri néng do tim lai dugc va gia tri né)ng do

thém vao 1y thuyét.

Céach tién hanh: Céc thi nghiém nay thyc hién 1dp lai 8 lan, thém
chuan & ba mrc ndng d6 (1; 10; 100 ng/mL) cta chit phan tich DPP. Sau qua
trinh chiét tach theo quy trinh, tién hanh do trén thiét bi LC-MS/MS.

Bang 3.7. Dé thu hoi hay dé diing ciia phirong phdp xdc dinh DPP

. 1 10 100
Dung dich chuan
(ng/ml) (ng/ml) (ng/ml)
Cl 0,98 9,9 100
C2 0,99 9,8 99,0
C3 0,92 9,8 97,0
Néng d6 do dugc C4 1,15 11,4 93,0
(ng/ml) C5 0,85 9,0 102
C6 0,95 9,8 96,0
C7 0,97 9,2 99,0
C8 0,98 9,8 110
Xo (mg/ml) 0,98 9,84 99,50
P thu hoi Htb (%) 98,3 98,4 99,5
P 1éch chuin SD (%) 0,085 0,713 5,043

Cac két qua duoc dua ra trong Bang 3.7. Do thu hoi cao dat duoc cho

DPP va nam trong khoang 98,3% — 99,5% trong khi yéu cau 1a d¢ thu hoi

dat dugc trong khoang 80% - 120% (tiéu chudn EPA 1614). Do d6, phuong
phap thiét 1ap co d6 dung dang tin cay.

Trén co so ké thira cac nghién ciru dd cong bd, di t6i vu cac diéu kién

khao sat cho thay phuong phap phan tich c6 dudng chuan tuyén tinh v6i hé s6

tuong quan R”>0,996, c6 do thu hdi cao (98,4% — 100,3%), dap ung duoc
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yéu ciu phan tich dinh tinh va dinh lugng véi LOD: 0,20 ng/mL; LOQ: 0,66
ng/mL va MDL: 0,16 ng/ml.

Phuong phap chiét tich va phan tich DPP trong nudc tiéu trén thiét bi
LC-MS/MS nhu sau:

Quy trinh xit Iy mdu: 2 mL nuéc tiéu thém vao chdt chuan dong hanh
DPP- d10 (20 ug/mL), thém 1 ml dém amoniacetat (10mM, pH = 5), ldc votex
trong vong 1 phit. Cét chiét pha ran dwoc hoat héa bang 2 mL MeOH, sau d6
la 2 mL nudc tinh khiét HPLC. Mau da dwoc tdi lén cot chiét pha ran
StrataX-AW & téc dé dong chay 1 mL/phit. Sau dé cét chiét dwoc rira bang 2
mL nude tinh khiét HPLC va lam khé trong chdn khéng. Cot chiét dwoc rira
gidi véi 2 mL MeOH chira 5% Amonium hydroxid, dwoc c6 dic dé lam khé
béi théi khi N, ¢ 45 °C, hoa tan can trong 500 uL dung dich ACN va dwoc
loc qua mang nylon 0,2 um. Sau do dwoc phan tich LC-MS/MS.

Dinh lwong DPP trén thiét bi LC-MS/MS: Cdc phép phdn tich bang sdc
ky 1ong-khoi phé hai lan hang Waters: LC/MS-MS (Model : Xevo TQ-XS) bao
gom: lon héa tia dién (ESI) va ion héa héa hoc dp sudt khi quyén (APCI) da
dwge sir dung dong thoi. Cot sdc ky cét ACQUITY UPLC C18 (150 x 2,1)
mm; 1.7um). Dé tach sdc ky, 5 uL dich chiét dwoe bom vao cot chiét sdc ky &
60°C. Pha dong la gradient cua dung dich 0,05% TFA/ ACN 0,01% formic
acid véi toc do dong pha déng la 0,2 ml/phit (bang 3.2). Chdt phdn tich DPP
diroc phat hién bang phwong phdp phén tich dong thoi véi phwong phdp ion
héa dp sudt khi quyén (APCI) va ion héa phun dién tir (ESI) hoat dong ¢ ché

dé ion héa Gm, cac diéu kién t6i wu hda dwoc dwa ra trong bang 3.3. Viéc cai
dat ngu&n ion dwoc t6i wu héa cho DPP, nhiét do khi nitrogen dwoc dat 400
°C, nhiét @6 héa hoi la 150 °C, luu lwong khi la 5 mL/phit, dp sudt phun
swong la 7 bar, dién ap mao quan la -4000 V va dién tich corona la 1 ud va
multiplier dwoc thiét Idp la 500 delta EMV (+).

Dé giam sy nhidu nén, tit ca cac mau nudc tiéu da chiét tich duoc pha
loang theo hé s6 5 va duoc do sau d6. Bén canh mau nudc tiéu, cac mau tréng
duoc thuc hién béng cach st dung 2 mL nudc si€u tinh khiét. TAt ca cac chét
chuan, dugc chuan bi trong ACN duogc phén tich theo phuwong phap d3 mé ta.
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2 m nwéc tién Thém chuin ddng hanh
) DPP-d10 20 ng/mL

1

1 ml dém Amoniacetate (10

mM, pH =3)
Lic votex 1 phit
Jr Hoat hoa cit STRATA-AW
Tai lén cot STRATA-AW | (60mpg, 3 ml)y: Bom 1én cft
(6‘01115 3 ml) d3 hoat hda lan lwot: 2 mL MeOH, 2 mL

| nwéc cit tinh khiét

Dung 1 ml H20 d@é rira cdt
zau khi load miu

I
Dung 1 ml H20 dé rira cét
zau khi load miu
T
Rira giai : 2ml ( 3% amonium
hydroxid trong MeOH)
7
C6 dic dén gin khé bang thdi
khi N2
L
Hoa tan bang 100 pL ACN

T

Loc quamangloc nylon filter
022 pm

LC-MS/MS

Hinh 3.2. Quy trinh chiét tdch DPP trong mau nudc tiéu

3.4. Nong do chat chuyén héa DPP trong nuérc tiéu va liéu phoi nhiém

3.4.1. Két qua cdc thong sé ddic truwng trong méu nwdc tiéu thu thép

Xac dinh cac théng sb dic trung co ban ciia miu nude tiéu théng qua
kiém tra 5 thong sb co ban, bao gdm: do pH, trong lugng riéng, glucose, tong
creatinin va tong sd protein. Cac thong s6 ndy dugc xac dinh bang que thir
nude tiéu.

Chi sé pH dung dé kiém tra xem nudc tiéu c6 tinh chat ciia nude ticu

dang axit hay kiém. pH nuéc tiéu ngudi thudng roi vao khoang 4,5 — 8.
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Specific Gravity (SG): Trong luong riéng cua nudc tiéu (Chi s binh
thuodng 1.015 - 1.025): nude tiéu 1a chi sb giup danh gia nudc do lodng hay

dac cta nudc tiéu va co thé du doadn nguy co mét s6 bénh

Glucose (Glu): nguoi binh thudng trong nudce tiéu khong cé hodc rét it
Glucose. Khi dudng huyét trong mau ting cao, ching han nhu dai thio dudng
khong kiém soat thi duong sé thoat ra nude tiéu. Glucose ciing cd thé duogc

tim théy bén trong nudc tiéu khi than bi ton thuong hodc ¢ bénh.

Protein (Pro): trace (vét: khong sao); 7,5 — 20 mg/dL hodc 0,075 — 0,2
/L. Pay 1a dau hiéu cho thiy c6 ton thuong ¢ thin.

Creatine: Pay 1a théng sd phan anh chtc ning thin, Chi sd binh
thudng: nam gidi: 0,6 dén 1,2 mg/dl (tirc 1a 53 - 106 mmol/l), nit gidi: tir 0.5
dén 1.1 mg/dl (tic 1a 44 - 97 mmol/l).

Két qua phan tich dic diém mau nudc tiéu dugc thu thap tir 58 tinh
nguyén vién c6 do tudi 3—76 tudi va bao gdbm 33 nir va 23 nam. Khoang gia tri
pH 5 — 8, khong phat hién glucose trong cic mau nudc tiéu, ham luong
creatine trong khoang 0,1 — 1 g/L, trong lugng riéng (SG) trong khoang 1,005
dén 1,030 va mét s it mau phat hién c6 protein.

Vi mot s6 mau c6 pH hoi kiém, can axit hoa dén pH 6,5 bang axit
axetic 0,1 M dé dam bao pH cta miu duoc tai 1én cot SPE thap hon nhiéu so

v6i chat hip thu (cot chiét co pKa 9.0).
3.4.2. Nong d¢ ciia chit chuyén héa DPP trong nudc tiéu
Sau khi dd xay dung va thim dinh, quy trinh dwoc ap dung dé phan

tich voi 58 méu nudc tiéu thu thap tir cac nguoi trudng thanh tai khu vuc Ha

Noi. Két qua thu duoc trong bang 3.8 dudi day.
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Bdng 3.8. No”‘ng dé DPP thu duoc tir mét s6 mau mede tiéu (chuea dweoc higu chinh)

No TéNn Tudi Gioi DPP No T%n Tudi Gioi DPP
mau tinh | (ng/mL) mau tinh | (ng/mL)
1 Ul 9 nam 7,154 30 | U30 | 42 | nam 7,643
2 | U2 36 nir 6,379 31 | U31 | 10 | nam 7,912
3 U3 38 nam 6,067 32 | U32 6 nam 9,653
4 | U4 5 nir 8,029 33 | U33 9 | nam 7,019
5 | US 40 nam 8,209 34 | U34 5 nam 8,314
6 | U6 38 nir 11,398 | 35 | U35 | 37 nir 7,356
7 | U7 12 nam 13,340 | 36 | U36 | 14 nir 6,782
8 | U8 76 nir 6,482 37 | U37 3 nir 10,882
9 | U9 13 nir 9,629 38 | U38 | 42 | nam 9,816
10 | U10 | 37 nir 8,289 39 | U39 6 nir 7,533
11 (Uil | 37 nam 7,810 40 | U40 | 42 nir 8,307
12 | U12 7 nir 6,821 41 | U41 | 30 | nam 7,394
13 | U13 | 18 nir 7,019 42 | U42 | 51 | nam 7,169
14 (U4 | 11 nam 8,145 43 | U43 | 30 nir 6,577
15 | U15S| 43 nir 7,678 44 | U44 | 28 | nam 5,910
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16 | Ul6 | 45 nam 7,054 45 | U45 | 49 ntr 6,632

17 | U17| 15 nam 6,177 46 | U46 | 25 nir 6,654

18 | UI8 | 38 ntr 7,413 47 | U47 | 20 nur 7,413

19 | U19 3 nir 20,168 | 48 | U49 | 26 | nam | 6,456

20 | U20 7 ntr 12,651 | 49 | US0 | 24 nur 6,466

21 | U21 | 38 nam 8,430 50 | USL | 24 ntr 6,758

22 1022 10 nam 7,553 51 | US2 | 23 ntr 7,443

23 | U23 | 68 ntr 6,318 52 | US3 | 25 ntr 6,323

24 1 U24 | 30 ntr 10,282 | 53 | US4 | 23 ntr 7,243

25 |U25 | 30 ntr 6,039 54 | USS5 | 34 ntr 7,220

26 | U26 | 33 nam 6,950 55 | U56 | 38 nir 8,612

27 | U27 | 28 nir 8,952 56 | U57 | 35 nir 7,234

28 | U28 | 68 nam 7,978 57 | US8 | 31 ntr 8,483

29 U299 | 42 ntr 7,251 58 | US9 | 23 | nam 7,111

Két qua phan tich 58 mau cho thay tit ca cac mau nudc tiéu c6 nong do
trong khoang tir 5,890 dén 20,20 ng/mL. Két qua cho thiy chat chuyén hoa
DPP dugc tim thiy trong tit ca cac miu nudc tiéu (tAn sudt phat hién DF
=100%).

Nong dé chat chuyén héa DPP trong miede tiéu dwege hiéu chinh theo trong

luong riéng (SG).
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Nong d6 trong nudc tiéu cua chit chuyén hoa DPP dugc bao cdo trong
cac nghién ctru trén thé gidi 1a gia trj da duoc diéu chinh (theo trong luong
riéng (SG) hodc chua dugc diéu chinh. Dé c6 so sanh vé ham lugng cua DPP
trong nudc tiéu ngudi voi cac nghién ciru trén, tham khao phuong phap hiéu
chinh ndng d¢ theo trong luong riéng va (SG) [58]

Céc miu nudc tiéu c6 thé danh gia do loang dic thong qua gia tri trong
luong riéng (SG). bé gidi thich sy khac biét vé do loang nudc tiéu, cac gia tri
trong lwong riéng (SG) dd dugc sir dung dé hiéu chinh ndng do dé dua vé gia
tri chudn hoa diéu chinh theo trong luong riéng.

C’=C (1.024 - 1)/(SG-1) [58]

Trong do:

C: ndng d6 chit chuyén hoa (pg/mL)

C’: ndng do chat chuyén hoéa dugc diéu chinh theo trong luong riéng (pg/mL)
SG: Trong luong riéng (tham khao phu luc dbi voi tirmg mau)

Két qua tinh toan duoc trinh bay trong bang 3.9.

Nong d6 DPP hiéu chinh theo trong luong va theo ham lwong
creatinine d4 dwoc tinh nhu bang 3.9. Nong do trung binh SG-adj cua DPP
(10400 pg/mL). Trong nghién ciru ndy, ndng d6 DPP trong nudc tiéu (7960
pg/mL) cao hon nhiéu (37 14n) so véi ndng do duoc bao cdo & ngudi 1on va
tré em & Trung Qudc (32,4-280 pg/mL) [12, 20], cao hon 8 -12 lan so voi
ndéng d6 bao cao cho ngudi 16n Hoa Ky (1200 pg/mL) [61], va tré em Hoa Ky
(845 pg / mL) [60] va cao hon 10 1an so véi & Na Uy (1000 pg / mL) [10].
Mot sb nghién ctru bao cdo ndng d6 DPP trong nudc tiéu cao hon dang ké &
nguot 1on (1800 — 2990 pg / mL) [62] va tré em (3000 — 8200 pg/ mL) [11;
63].
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Bang 3.9. Tém tcit nong do chat chuyén héa DPP ban dau va nong do hiéu chinh theo
trong heong riéng (SG_adjusted) trong nuwdc tiéu duroc thu thip tai Ha Noi

Un_adj SG-adj
(pgmL) | (Pgmlb)
Tan suat phat
_ 100
hién (DF) (%)
Khoang ndng d6 | 5890-20200 | 4720 - 60700
Gia tri trung binh 7960 10400
Gia tri trung vi 7390 6,55
Do 1éch chuan 2,2 9,97

Trong d6: Nong do dugc diéu chinh theo trong luong riéng: SG-adj; Nong do
khong diéu chinh: Un-adj

Su xuét hién cua ndng d6 DPP cao trong cic mau nudc tiéu cho thay
kha ning co sy tiép xtc voi hop chit gde gy ra sy chuyén hoéa nhu hop chét
TPP va 2-ethylhexyl diphenyl phosphate (EHDPP)

3.4.3. So sanh néng d¢ DPP giita cdc dp tuoi

Nong d6 trong nudc tiéu cua chit chuyén héa DPP duoc diéu chinh
bang trong lwong riéng (SG) (Bang 3.10) duoc sir dung so sanh giita cac
nhém tudi.

Céc mau dugce chia thanh bén nhom tudi (tire 1a 4-17, 18-24, 25-59, va
>60 tudi) dé xac dinh anh hudng cta do tudi va chat chuyén héa OPE.

Do tudi 4-17 tudi 1a dai dién cho do tudi tré em va dang di hoc. Do tudi
18-24 1a dai dién cho do tudi sinh vién. P9 tudi 25-59 tudi dai dién cho do
tudi lao dong trong xa hoi, do tudi >60 tudi 1a d6 tudi dai dién cho do tudi hét

d6 tudi lao dong.
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Bang 3.10. Phdn bo no”‘ng dé DPP theo cdc dé tudi

Un-adj
SG-adj (pg/mL)
(pg/mL)
Gi4 trj nho nhat 6170 4940
Gi4 trj 16n nhat 20200 60700
4-17
.. | Gia trj trung binh 9280 12800
tuoi
Gi4 trj trung vi 8030 7590
DF (%) 100 100
Gia trj nho nhat 6470 5620
Gi4 trj 16n nhat 7440 10300
1824 | i
.. | Gia tri trung binh 7060 7130
tuoi
Gia tri trung vi 7110 6490
DF (%) 100 100
Gia trj nho nhat 5890 4720
Gia trj 16n nhat 11400 49400
25-59 |—— ‘
.. | Gia tri trung binh 7560 10100
tuoi
Gia tri trung vi 7300 6610
DF (%) 100 100
Gi4 trj nho nhat 6320 5050
Gia trj 16n nhat 7980 6380
>60 —— ;
.. | Gia tr1 trung binh 6930 5540
tuoi
Gia tri trung vi 6480 5190
DF (%) 100 100
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Phan b6 nong do DPP theo cac do tudi
14000
12000
= 10000
E
2 8000
-4
ol 6000
&
z 4000
2000
0
4-17 tubi 18-24 tudi 25-59 tudi
W Un-adj (pg/mL)| 9280 7060 7560 6930
W SG-adj(pg/ml)| 12800 7130 | 10100 5540 \

Hinh 3.3. Phdn bé nong do chat chuyén héa DPP theo dé tudi

Tong ndng d6 cao nhit cua cac chat chuyén hoa OPE duoc tim thiy ¢
nhom tudi 4-17 tudi, Nong d6 DPP chua diéu chinh trong nuée tiéu (9280 pg /
mL) va ndng do da diéu chinh theo trong luong riéng SG (12800pg/mL) cao

cao hon cac nhom tuoi khac.

Nhom tudi tir 4-17 bao gdm 1a hau hét cac tré em dang trong do tudi
nho di hoc, kha ning phoi nhiém c6 thé cao hon nhém tudi khac, c6 thé 1a do
duoc tiép xUc v6i cac thiét bi dién tir nhiéu dé hoc tap. Poi tuong nay la ddi
tugng nhay cam va co strc dé khang kém nhat.

Nhom tudi 25-59 tudi (ndng d6 da diéu chinh theo trong luong riéng
SG (12800pg/mL) ciing c6 gia tri ndng d6 chat chuyén hoéa cao tht hai.
Nguyén nhan c6 thé day 1a nhom d6 tudi trong tudi lao déng chinh, tiép nén
¢6 kha niang day 1a 1y do dan t6i su phoi nhim cac hop chit ban dau, kha
ning phai tiép xuc voi nhiéu ngudn buyi, héa chit, quan 4o, thiét bi dién tu
nhiéu hon trong cong viéc va cudc séng nhiéu hon cac d6 tudi khac.

Nhom tudi 18-24 tudi 1a cac tinh nguyén vién & do tudi sinh vién phat
hién ra ndéng d6 chit chuyén hoa trong co thé ciing kha cao (trung binh 1a
7560 pg/ml) , chi sau 2 nhom d6 tudi trén. Ciing nhu nhom do tudi 25-59 tudi,

nhom sinh vién st dung kha nhiéu thiét bi dién to vi du nhu dién thoai,
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laptop, cic d6 cong nghé, sir dung thoi trang da dang va ning dong trong céac

hoat dong cua cudc song.

Nhom tudi >60 tudi co6 néng do chit chuyén héa DPP sau diéu chinh
trung binh 6930 pg/ml. Pay 1a nhom tudi co6 ndéng dod trung binh thip nhit

trong 4 nhom tudi khao sat.

Nhu vay, tir cac két qua so sanh cho thiy tré em trong d6 tudi di hoc co
kha ning phoi nhidm 16n nhat. tudi hét d6 tudi lao dong (>60 tudi) co két qua
phoi nhiém thap nhit. Nhom sinh vién va trong do tudi lao dong ciing co két
qua khé cao. Do d6 théng qua viéc so sanh ndéng d6 chat chuyén hoa DPP
trong nude tiéu diéu chinh theo trong luong riéng, ta nhan kha ning phoi
nhiém xay ra ¢ tat ca cac do tudi. Stc khoe, cac vat dung hang ngay tiép xuc
c6 chita cac chat chong chay, son mong tay, chat phi trong céc linh kién dién
tlr, quan 4o,...c6 thé 1 nguyén nhan giy phoi nhidm. Pic biét nhém tudi sinh
vién va nhém di 1am c6 kha ning tiép xtc rit cao véi cac thiét bi linh kién
dién tir. So sanh két qua nay gidng v6i nghién ctru cia nhém Yan Sun va cong
su vé ndng d6 DPP duoc phat hién ¢ nhoém tudi <10 tudi trong nha cd ndng
d6 DPP cao nhat va su gia ting cia tudi tac lién quan t6i su giam cta ndng do

DPP trong nuéc tiéu [12]

3.4.4. So sanh néng dé DPP theo gidi tinh

Nong d6 trong nudc tiéu cua chit chuyén héa DPP duoc diéu chinh
bang trong luong riéng (SG) (Bang 3.11) dwgc st dung so sanh mirc do phoi
nhiém theo gidi tinh.

Két qua phén tich cho thiy phat hién ndng d6 trung binh chét chuyén
héa DPP & nit gi6i cao hon ¢ nam giéi. Két qua nay cho thay, phu nit c6 kha
ning phoi nhiém véi DPP cao hon nam gi6i. Nguyén nhdn c6 thé giai thich 1a
do nit gidi c6 dic trung tiép xtic thudng xuyén véi mot sb cac hoa chit co lién
quan c6 chira thanh phan hop chit ciia nhém OPE. Vi du nhu trong son méng
tay co chira TPP d& dang chuyén hoa thanh DPP khi vao trong co thé [34]. So

sanh v&1 mat s6 nghién clru trén thé gidi cling dua ra két luan tuong tu.
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Bang 3. 11. Phdn bo nong d¢ DPP theo gidi tinh

Un-adj (pg/mL) | SG-adj (pg/mL)
Gia tri nho nhat 13.34 33.35
Nam | Gié tri 16n nhat 5.90 479
Gia tri trung binh 7.70 8.42
Gi4 tri nho nhat 20.17 60.72
Nit | Gia tri 16n nhat 6.04 4.83
Gia tri trung binh 8.13 11.64

Trong dé: Nong d6 dugc diéu chinh theo trong luong riéng: SG-adj

Nong d6 khong diéu chinh theo trong luong riéng: Un_adj

Phén b6 néng dé chét chuyén héa DPP theo gidi

tinh

14

12
T 10
)
a 8
:g-
o 6
S
2 4

2

0

Un-adj (pg/mL) SG-adj (pg/mL)

W Nam 7.7 8.42
N 8.13 11.64

Hinh 3.4: Phdn bé nong dé chdt chuyén héa DPP theo gidi tinh

3.4.5. Tinh liéu phoi nhiém hang ngay ciia chat chdng chay TPP

Liéu luong phoi nhim hang ngdy ctia TPP ban dau (DP) duoc tinh
toan tir ndng do trong nudc tiéu cua chat chuyén hoéa DPP. Cong thirc duoc sir
dung dé tinh toan DP cua cac chit chuyén hoa OPE khéc theo phuong trinh

(3.1) tham khdo tir cac nghién ctru trudce: [16]
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T * MWs = UV
Dp =

F
vE (3.1)

Trong do:

- Cm 1a ndng d6 chua diéu chinh cta chit chuyén hoa DPP trong

nudéc tiéu (ng/mL).

- UV 12 luong bai tiét nudc tiéu hang ngdy & muc 20 mL/kg
bw/ngay dbi véi nguoi 1on va 22,2 mL/kg bw/ ngay ddi véi tré em
[63]; Wittassek va cong su, 2011).

- FUE 1a phan mol cua chit chuyén héa trong nudc tiéu duoc bai tiét
(0,63 dbi v4i DPP) [26]

- MWP va MWNS lan luot 1a trong luong phan tir cta cic chat ban

dau va cac chat chuyén hoa tuong ung

Luong phoi nhim wdc tinh cho gidi tinh va do tudi dugc tinh toan dua
trén gia tri trung binh va gia tri trung vi ndong d6 chat chuyén hoa DPP trong
nudc tiéu (chua diéu chinh) duoc trinh bay ¢ bang 3.12.

Két qua lidu phoi nhiém udc tinh hang ngay véi TPP giira cac do tudi,
két qua cho thiy liéu phoi nhiém ¢ nhém tudi tré em (4-17 tudi) dang di hoc
1a cao nhat va cao hon dang ké so voi nhitng nhém tudi khac, va nhom do tudi
¢6 lidu phoi nhidm thip nhat 13 nhom do tudi (>60 tudi). Két qua nay ciing
giéng két luan & muc 3.4.3 va mot sd nghién ctru khac trén thé gidi, nhu cua

nhom tac gia Yan Sun [12].

Két qua tinh toan theo do gi6i tinh cho thiy gia tri trung binh liéu luong
phoi nhiém uéc tinh hang ngay v6i TPP & nit gidi cao hon so v6i nam gidi.
Két qua nay gidng voi két luan khi so sanh nghién ctru ¢ muc 3.4.3 va giéng
v6i két luan tir mot sd nghién ctru ciia Yu Wanga va cong su trén thé gioi khi

so sanh liéu phoi nhiém gitra nam gidi va nira gio1 [12].
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Bang 3. 12. Liéu lwong phoi nhiém wéc tinh hang ngay (ng/kg bw/day) véi TPP dwoc
tinh todn tir nong dé ciia chat chuyén héa DPP trong nudc tiéu & thu thip ¢ Ha Noi

Chit chuyén héa DPP
Liéu phoi nhiém wéc tinh
Chat chong chay hang ngay TPP
(ng/kg bw/day)
Gidi Gia tri trung binh 348
tinh Nir gidi
Gia tri trung vi 307
Gia tri trung binh 332
Nam gibi
Gia tri trung vi 323
bo ) Gié tri trung binh 426
tudi 4-17 tudi
o1 Gia tri trung vi 369
.| Gid tri trung binh 292
18-24 tudi
Gia tri trung vi 294
| Gi4 tri trung binh 313
25-59 tuoi
Gia tri trung vi 302
) Gia4 tr1 trung binh 287
>60 tudi
Gia tri trung vi 268

*) Lwong wéc tinh cho gidi tinh va cac d6 tudi dwoc tinh toan dya trén gia tri trung

binh va gia tri trung vi nong d¢ trong nudc tiéu (chua diéu chinh).
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KET LUAN

Nghién ctru d3 xac dinh dua ra dwgc phuong phép phéan tich chat
chuyén hoa DPP trong mau nudc tiéu trén thiét bi LC-MS/MS, phuong phéap
chiét tach chiét pha rin DPP trong miu nudc tiéu khi st dung cot chiét
StrataX-AW v6i hiéu sut thu hoi tot nhat 1a 90% trong 3 loai cot khao sat.

Nghién ctru d3 xay dung duoc duong chuan tuyén tinh cua DPP véi hé
sd twong quan R* >0,996, d6 thu hoi cao (98,3% — 99,5% ) dap tng dugc yéu
cau phan tich dinh tinh va dinh luong véi LOD 0,2 ng/mL, LOQ 0,6 ng/mL
va MDL 0,15ng/ml.

Nghién ctru da phan tich chat chuyén hoa DPP trong 58 miu nudc ticu
thu thap duoc tai Ha Noi.

D3 tién hanh thir nghiém 5 thong sb co ban cia nudc tiéu (pH, trong
luong riéng, glucose, creatinin, protein bang test thir. Két qua cho thay da sb
cac miu nudc tiéu ¢ cac tinh nguyén vién binh thuong, khong co gi bat

thuong.

Két qua dinh lugng chat chuyén hoa DPP duoc tim thay trong tat ca cac
mAu nude tiéu véi ndng do 5890 — 20200 pg/mL (trung binh 7960 pg/mL).
Két qua phan tich nay cho thiy ham lwong DPP trong mau nudc tiéu thu thap

duoc déu kha cao so vdi cac nghién ctiru dugce cong bo tai nudc ngoai.

Ham lugng DPP ciing d3 duoc phan tich sb liéu theo do tudi va gisi
tinh. Liéu phoi nhidm hang ngay cta chat chdng chay TPP ciing dd dugc tinh

toan tir két qua cta chat chuyén hoa DPP trong nudc tiéu.

DP6i voi theo do tudi, ham luong DPP phét hién ¢ nhém tudi tré em
dang di hoc 4 — 17 tudi trong nha c6 néng 46 DPP cao nhat va thip nhit & do
tudi hét tudi lao dong >60 tudi cho thay xu hudng su gia ting cua tudi tac
lién quan t6i sy giam cua ndng d6 DPP phat hién trong nudc tiéu. Doi véi
phan tich theo gi6i tinh, két qua cho thay ham lwgng DPP phat hién & nir gidi
cao hon so v&i nam gidi va két luan nay hoan toan giéng véi mot sé két luan
tir cic nghién ctru trén thé gidi. Cho thay gidi tinh c6 lién quan tdi sy phoi

nhiém cua TPP trong co thé cua con nguoi.
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KIEN NGHI

Tiép tuc nghién ctru mod rong cac chat thudc nhom chét chdng chay co
photpho (OPE), cac chit chuyén hoa ctia ching trong co thé ngudi

- Xéc dinh ham luong va mic do phoi nhiém cta cac hop chit OPE
khac cing nhom va cac hop chat chuyén hoa trong nudc tiéu.

- Xéc dinh trong cta trong nhiéu dbi tuwong khac nhau: méi truong,
nudc, mau sinh hoc (mau, téc, mong, nudc tiéu.. .)

- Xac dinh vé su hién dién va nguy co phoi nhiém cta chung dbi véi
stc khde con ngudi qua thoi gian, khong gian, nguy co phat sinh tur

moi truong song.
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PHU LUC
Thong tin diéu tra tir cac tinh nguyén vién tham gia:
STT | Ma | Tudi | Giéitinh Quan STT | Ma | Tudi | Giéitinh Quén

1 Ul 9 nam Xuan Pinh 30 U30 | 42 nam Mai Dich

2 U2 36 nit Xuan Dinh 31 U3l 10 nam Mai Dich

3 U3 38 nam Xuén Pinh 32 U32 6 nam Mai Dich

4 U4 5 nir Xuan Pinh 33 U33 9 nam Pong Ngac

5 U5 40 ham bong Anh 34 Us4 5 nam boéng Ngac

6 U6 38 nir Dong Anh 35 U35 37 nit Pong Ngac

7 u7 12 nam Déng Anh 36 U36 14 nir Nam T Liém
8 U8 76 nir Dong Anh 37 u37 3 nit Nam Tu Liém

9 U9 13 nit Tay M3 38 U38 42 nam Nam Tur Liém
10 U10 37 nit Tay M3 39 U39 6 nit Nam Tir Liém
11 Ull 37 nam Tay M3 40 U40 42 nit Nam Tur Liém
12 uUl12 7 nir Tay M& 41 U4l 30 nam Xuan Mai

13 U13 18 nit An Khénh 42 U42 51 nam Xuan Mai

14 Ul4 11 nam An Khanh 43 U43 30 nit Xuan Mai

15 Ul5 43 nir An Khanh 44 U44 28 nam Xuan Mai

16 ulé 45 nam An Khanh 45 U45 49 nir Xuan Mai

17 u17 15 nam An Khanh 46 U46 25 nit C6 Nhué

18 Ul18 38 nir Hoai Pic 47 u47 20 nit Cd Nhué

19 U19 3 ni Hoai Pic 48 U49 26 nam Cd Nhué

20 U20 7 nir Hoai Pire 49 Us0 24 nit C4 Nhué

21 U21 38 nam Hoai Pic 50 Usl1 24 nir Céu Gidy

22 U22 10 nam Hoai Puc 51 us2 23 nit Chu Gidy

23 U23 68 nir Hoai Pric 52 Us3 25 nit Thanh Xuan
24 U24 30 ni Thanh Xuan 53 Us4 23 ni Thanh Xuéan
25 U25 30 nir Thanh Xuan 54 us5 34 nit Thanh Xuan
26 U26 33 nam Gia Lam 55 Us6 38 nit VHH/Ciu Gidy
27 u27 28 nir Nam TL 56 us7 35 nit VHH/Ciu Gidy
28 U28 68 nam Ciu Gidy 57 Us8 31 nir VHH/Céu Gidy
29 U29 42 nir Mai Dich 58 U59 23 nam VHH/Cau Gidy




THONG TIN THU THAP MAU NUGC TIEU

Tén  |Khuvwc Tubi Giéi pH | Specific | két qua_trong Két qua tinh Két qué tinh
mau tinh Gravity miu urine theo SG liéu phoi nhiém
U19 |Hoai bic 3 nit 6 1.020 20.2 24.20 927
U37  |M@ Try/Nam Tt Liém 3 nit 6 1.030 10.882 8.71 500
U4 Xufn Dinh 5 nir 6 1.030 8.029 6.42 369
U39  |M& Tri/Nam Tt Liém 6 nit 6 1.030 7.533 6.03 346
Ul12  [TayMd 7 nit 6 1.025 6.821 6.55 313
U20  |Hoai Pirc 7 nit 75 1.005 12.651 60.73 581
U9 Tay M 13 nir 7 1.015 9.629 15.41 442
U36  |M@ Tri/Nam Tt Liém 14 nir 6 1.030 6.782 5.43 312
U13  |An Khanh 18 nir 6 1.030 7.019 5.62 291
U47 Cb Nhué 20 nir 6.5 1.025 7.413 7.12 307
U52  |VHH/Chu Gidy 23 nir 6 1.030 7.443 5.95 308
US54  |VHH/Thanh Xun 23 nit 6 1.020 7.243 8.69 300
US0  |C6 Nhué 24 nir 7 1.015 6.466 10.35 268
U51 Ciu Gidy 24 nir 7 1.025 6.758 6.49 280
U53  |VHH/Thanh Xuin 25 nit 6 1.020 6.323 7.59 262
U46  |C6 Nhué 25 nir 6.5 1.025 6.654 6.39 275
U27 |Nam TuLiém 28 nit 75 1.010 8.952 21.48 371
U43  |[Xuan Mai 30 nit 6 1.030 6.577 5.26 272
U24  |Thanh Xuin 30 nit 8 1.005 10.282 49.35 426
U25 |Thanh Xuin 30 nir 6 1.030 6.039 483 250
U58  |Hué/VHH/M§ Dinh 31 nit 75 1.010 8.483 20.36 351
US55  |Thuyé/VHH/Déng Anh 34 nit 38 1.010 7.220 17.33 299
U57 |Hoa/VHH/Nam Tu Liém 35 nit 6 1.020 7.234 8.68 299
U2 Xuén Pinh 36 nit 5 1.030 6.379 5.10 264
U10  [Tay Md 37 nit 7 1.015 8.289 13.26 343
U35 [DPéng Ngac 37 nir 6 1.030 7.356 5.88 305
U56  |Xuan/VHH/Ciu Gidy 38 nit 6 1.025 8.612 8.27 357
U18  |Hoai buc 38 nit 38 1.015 7.413 11.86 307
U6 Déng Anh 38 nit 5 1.030 11.398 9.12 472
U29  |MaiDich 42 nit 6 1.025 7.251 6.96 300
U40  |M@ Tri/Nam Tt Liém 42 nit 6 1.030 8.307 6.65 344
U15 |An Khanh 43 nit 6 1.030 7.678 6.14 318
U45  |Xuan Mai 49 nir 6 1.030 6.632 5.31 275
U23  |Hoai bic 68 nir 6 1.030 6.318 5.05 262
U8 Déng Anh 76 nit 7 1.030 6.482 5.19 268
U32  |Mai Dich 6 nam 7 1.015 9.653 15.45 444
U34 |Péng Ngac 5 nam 7 1.020 8.314 9.98 382
U33  [DPéng Ngac 9 nam 8 1.010 7.019 16.84 323
Ul Xuén Pinh 9 nam 5 1.030 7.154 5.72 329
U22 |Hoai bic 10 nam 6 1.030 7.553 6.04 347
U31  |MaiDich 10 nam 7 1.025 7.912 7.60 364
Ul4 |AnKhanh 11 nam 6 1.030 8.145 6.52 374
U7 Dong Anh 12 nam 6 1.030 13.340 10.67 613
Ul7 |AnKhanh 15 nam 6 1.030 6.177 4.94 284
U59  |VHH/Ciu Gidy 23 nam 6 1.030 7.111 5.69 294
U49  |C6 Nhué 26 nam 6 1.030 6.456 5.16 267
U48 Cb Nhué 27 nam 6 1.030 5.897 4.72 244
U44  |Xuan Mai 28 nam 6 1.030 5.910 473 245
U4l  [Xuan Mai 30 nam 6 1.030 7.394 5.92 306
U26  |GiaLam 33 nam 8 1.005 6.950 33.36 288
Ull  [TayMd 37 nam 7 1.015 7.810 12.50 323
U3 Xufn Dinh 38 nam 6 1.030 6.067 485 251
U21  [Hoai Puc 38 nam 6.5 1.030 8.430 6.74 349
U5 Dong Anh 40 nam 6 1.030 8.209 6.57 340
U30  |Mai Dich 42 nam 6 1.030 7.643 6.11 316
U38  |M@ Tri/Nam Tt Liém 42 nam 6 1.030 9.816 7.85 406
Ul6 |AnKhanh 45 nam 6 1.025 7.054 6.77 292
U42  |Xuan Mai 51 nam 6.5 1.030 7.169 5.74 297
U28  [Cau Gidy 68 nam 6.5 1.030 7.978 6.38 330
U42  |[Xuan Mai 51 nam 6.5 1.030 7.169 5.74 297
U28  [Chu Gidy 68 nam 6.5 1.030 7.978 6.38 330
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Sample Name: 082022-spl-1

082022-spl-1 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

blank 1 249.04 > 93.1
1002019 3.72 8.251e+004
12.76

13.50

O—rrrrprrrr e e e e e e e Min

082022-spl-1 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

blank 1 249.04 > 154.98
100 1.75 9.442e+003
% 11.94 1356

O—rrrprrrprre e e e e oo Min
8.0 10.0 12.0

Sample Name: 082022-spl-3

082022-spl-3 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u2 DPP 249.04 > 93.1
100 3.27 3.964.13 — 905 9.819e+004
5000.40 . . 12.42

O—rrrprrrprre e P e e e e oo Min
082022-spl-3 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u2 249.04 > 154.98
7.149e+003

13.01.13.43

O—rrrrprerrprrrrprerr e e e e e e e min
4.0 6.0 8.0 10.0 12.0

Sample Name: 082022-spl-5
082022-spl-5 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
U4 249.04 > 93.1

DPP
100+ 391 7.58 2.276e+005

22094.04

%

4.02
8.81

1.43.1.80

10.51 13.3813.79

O—rrrrprrrr e e e e e e e e e Min

082022-spl-5 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U4 249.04 > 154.98
100 7.46 7.880e+005
Y% 7.07
8.64
O——rrerprerrrrr T TR o o e e e e min
8.0 10.0 12.0

Sample Name: 082022-spl-2

082022-spl-2 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U1 249.04 > 93.1
DPP 750 1.5276+005
100 3.04
13024.09
) 7.88
"3 169 2% 092"270 134
O—rrrrprerr e e e e e e e Min

082022-spl-2 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U1 249.04 > 154.98
DPP 7.60 9.134e+003
3.05

912.04

N
o
g

4.00 5.806.38
7,80 13.63

9.719.93 12.32

S
N

o

T T O T [ e e oo Min
8.0 10.0 12.0

Sample Name: 082022-spl-4

082022-spl-4 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u3 249.04 > 93.1
100 7.74 3.438e+005

8.82 10.56 12.92
O e e e e T R e e e e e Min

082022-spl-4 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u3 249.04 > 154.98
8.66

9.115e+004

100 8.45 8.86

9.40

9.82 11.53
0'140.853'3i4.10 1270
O—F PP T T e o T TP T T e e e Min

8.0 10.0 12.0

% 7.74

Sample Name: 082022-spl-6
082022-spl-6 Smooth(Mn,1x2)
us DPP

3.18
100 23959.50 4.00

1.80

F3:MRM of 4 channels,ES-
249.04 > 93.1

7.58 2.024e+005

0,
v 884943 1249 13.13

O—rrrrprerr e e e e e e Min

082022-spl-6 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us 249.04 > 154.98
100 7.47 1.121e+006
6.70

% 6.13
8.65
U LA LA LA ALl LAAST SRR AT SALA R AR LA LARR AL L

8.0 10.0 12.0
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Sample Name: 082022-spl-7

082022-spl-7 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U6 249.04 > 931
DPP 2.5386+005
1003 547
,,] 5699866
°] _7.778.8211.96.13.50.13.89
O vvrprorep oo G e e Min

082022-spl-7 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U6 249.04 > 154.98
6.72
100 7.46 1.161e+006
% 6.44
8.65
O e T T T O T R T T min
8.0 10.0 12.0

Sample Name: 082022-spl-9

082022-spl-9 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
us 249.04 > 93.1
1.355e+005

7.77 10.18 11.88 13.42

O—rrrprrrprre e e e e oo Min

082022-spl-9 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us 249.04 > 154.98
100 1.343e+006
%
O— PP I T T o T e [ T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-11

082022-spl-11 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u10 249.04 > 93.1
DPP;3.18;24785.55

100 1.434e+005

13.87

% 10.86 13.18

O—rrrrprrrr e e e e e e e e Min

082022-spl-11 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u10 249.04 > 154.98
100 670745 1.357e+006
%
4.95 8.5
O T R T o T e T T min
80 100 120

Sample Name: 082022-spl-8

082022-spl-8 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u7 249.04 > 93.1
100 gﬁg 3.274e+005
77109.23
%7 1.62 4.02 7.58

4.29 888 1105 13.07

O—rrrrprerrprer e e e e e e e Min

082022-spl-8 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u7 249.04 > 154.98
100 6.75 7.44 1.219e+006
6.43
%
4.95 8.66
O—rrrrprer e o e A o T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-10

082022-spl-10 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
U9 249.04 > 93.1
1.936e+005

12.99

9.80.10.42 13.72

O—rrrrprerrprrr e e e e e e e Min

082022-spl-10 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U9 249.04 > 154.98
100 7.46 1.491e+006
6.78
%
8.64
s Ly L L LA R ARERRRAR EARSNRRAA LA L s
8.0 10.0 12.0

Sample Name: 082022-spl-12

082022-spl-12 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u11 249.04 > 93.1
4.02

100 1.337e+005

%

O—Srrrrprerr e e e e e e e Min

082022-spl-12 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U 249.04 > 154.98

100 679 7.46 1.340e+006
% 6.37

4.95 8.64 .

O T o e O R T T Min

8.0 10.0 12.0
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Sample Name: 082022-spl-13

082022-spl-13 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u12 249.04 > 93.1
DPP 4.01 1.314e+005
b 520 12.47
9570.90 13,53

Yo

O—rrrrprrrr e e e e e e e Min

082022-spl-13 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u12 249.04 > 154.98
100 1.390e+006
Yo

O— e R o o e e T T min

6.0 8.0 10.0 12.0

Sample Name: 082022-spl-15

082022-spl-15 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u14 249.04 > 93.1
1.79 4.07 1.381e+005

_\
o
7

1.36

% 12.08_12.72
O e e e e min
082022-spl-15 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u14 249.04 > 154.98
6.78 7.45 1.322e+006
100
6.63
%
8.64
O T e A T e Min
8.0 10.0 12.0

Sample Name: 082022-spl-17

082022-spl-17 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u16 249.04 > 93.1
4.00

100 1.180e+005

7.76  10.60 12.26 13.71

%

O—rrrrprrrr e e e e e e e e Min

082022-spl-17 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u16 249.04 > 154.98
100 6.80 7.46 1.373e+006
% 6.29
4.96 8.65
O e e T min
8.0 10.0 12.0

Sample Name: 082022-spl-14

082022-spl-14 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u13 DPP 249.04 > 93 1
316  4.01 1.3846+005
1007 4625.11
' 431 7.62 11.1312.54
% 8 13.30

O—rrrrprerrprer e e e e e e e Min

082022-spl-14 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u13 249.04 > 154.98
100 1.340e+006
%
O—rrrrprrer T [ e T [ R T TR Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-16

082022-spl-16 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u15 249.04 > 93.1
1.78

1.452e+005

100 3.98

% 776 1% 430614342

O—rrrrprerrprrr e e e e e e e Min

082022-spl-16 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u1s 249.04 > 154.98
100 6.78 745 1.406e+006
% 6.58
8.65
O e T T T [ T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-18

082022-spl-18 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u17 249.04 > 93.1
4.04

1.157e+005
13.85

100

1210 45 94
%

O—-rrrrprerr e e e e e e e Min

082022-spl-18 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u17 249.04 > 154.98
100 6.82 7.46 1.299e+006
%

O—rrrrprrr e T T T e [ T R T T Min

6.0 8.0 10.0 12.0

Page 42 of 52



Quantify Compound Report

MassLynx V4.2 SCN1007

Dataset: Untitled
Last Altered:  Monday, September 05, 2022 17:23:28 SE Asia Standard Time
Printed: Monday, September 05, 2022 17:25:57 SE Asia Standard Time

Sample Name: 082022-spl-19

082022-spl-19 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u18 DPP 249.04 > 93.1
100 318  4.01 1.253e+005
15710.20) [\ 4.29 762 1384

% 7.82 10.1811.56 12.99

O—rrrrprrrr e e e e e e e Min

082022-spl-19 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u18 249.04 > 154.98
7.45 1.359e+006
100 7.29

6.66

Yo
4.9 8.62
O T e T e T R I T T min

6.0 8.0 10.0 12.0

Sample Name: 082022-spl-21

082022-spl-21 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u20 249.04 > 93.1
DPP 4.435e+005
100 316
69977.32

Y%

1.62.1.94 10.86  13.03
O—rrrprrrprre e e R e e oo Min

082022-spl-21 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u20 249.04 > 154.98
7.43 1.329e+006
100 6.82
0 DPP
% 3.02 495 8.65
10279.72 ; )
T T T T O T T min
8.0 10.0 12.0

Sample Name: 082022-spl-23

082022-spl-23 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u22 249.04 > 93.1
4.01

100 1.241e+005

% 12.31.12.94 13.42

O—rrrrprrrr e e e e e e e e Min

082022-spl-23 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u22 249.04 > 154.98

7.44 1.388e+006
100 6.83

% 4.956-50

O——rrerprr e A T O T T T e Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-20

082022-spl-20 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u19 249.04 > 931
DPP 8.278e+005
100i 3.16
1 147855.47
%
] 1.80
O—Frrrrprrrrprer e e e R R T e e Min
082022-spl-20 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u19 249.04 > 154.98
100 1.379e+006
%
O A T A e min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-22

082022-spl-22 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u21 249.04 > 93.1
1.80

100 1.335e+005

% 11.0013.44.13.89

O—rrrrprerrprrr e e e e e e e Min

082022-spl-22 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u21 249.04 > 154.98
100 6.837.44 1.385e+006
6.48
%
5.73 8.65
O P I T T e e T I T Min
8.0 10.0 12.0

Sample Name: 082022-spl-24

082022-spl-24 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u23 249.04 > 93.1
100 4.01 1.203e+005
. 779 40432 1364
%
O—rrrrprerr e e e e e e e Min

082022-spl-24 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u23 249.04 > 154.98
100 6.80 7.45 1.412e+006
% 4956.21
' 8.65
0P e T o T e [ T T Min

8.0 10.0 12.0
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Sample Name: 082022-spl-25

082022-spl-25 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U24 249.04 > 93 1
DPP 3.8546+005
1007 346
45433.94
%
167
O—rrrrprrrr e e e e e e e Min

082022-spl-25 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

uz4 249.04 > 154.98
100 7.44 1.466e+006
6.83
%
4.96 8.56
O— e e T T O T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-27

082022-spl-27 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u26 249.04 > 93.1
100 4.02, 5 763 1.083e+005
11.40 12.88

7.81 13.72

O—rrrrrrprre e e e e oo Min

082022-spl-27 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

uU26 249.04 > 154.98
100 6.837'45 1.374e+006
Y% 4.96
8.64
O—rrrrer e e e T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-29

082022-spl-29 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u2s8 249.04 > 93.1
100 1.78 DPP;3.12;21559.58 1.673e+005
% 12.78 13.96

O—rrrrprrrr e e e e e e e e e Min

082022-spl-29 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

uzs8 249.04 > 154.98
100 6.817.42 1.432e+006
6.48
%
4.95 8.64
O——rrerprer T R O OO I T T R T T e T Min
8.0 10.0 12.0

Sample Name: 082022-spl-26

082022-spl-26 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

25 249.04 > 93.1

3.96 1.126e+005

100 420 782 1502
782 1100 13.08 >

O—rrrrprerr e e e e e e Min

082022-spl-26 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u25 249.04 > 154.98
100 7.45 1.332e+006

6.77

N

% 4.94
4.22 8.64
O—rrerprrrr T T T T e T [ e T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-28

082022-spl-28 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

uz7 249.04 > 93.1
100 DPP;3.13;31652.18 1.492e+005
7.64
% 10.64 11.57 13.64

O—rrrrprerrprre e e e e e e Min

082022-spl-28 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

uz7 249.04 > 154.98
100 1.387e+006
%
O P I T R AR T e e e T I T Min
4.0 6.0 8.0 10.0 12.0

Sample Name: 082022-spl-30

082022-spl-30 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u29 249.04 > 93.1
4.05 1.112e+005
100 7.62
7.77 11.22 13.45

%

O—rrrrprerr e e e e e e e Min

082022-spl-30 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u29 249.04 > 154.98
100 1.437e+006
%
O R T o e T O e T T Min
6.0 8.0 10.0 12.0
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Sample Name: 082022-spl-31

082022-spl-31 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u30 249.04 > 93.1
DPP;3.20;18096.10

100 2.077e+005

7.62

% 13.73

7.82 11.99.12.45

O—rrrrprrrr e e e e e e e e Min

082022-spl-31 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u30 249.04 > 154.98
100 7.46 1.433e+006
6.27.6.53
%

0P T O T T R T T T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-33

082022-spl-33 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u32 249.04 > 93.1

100 DPP;3.13:38918.23 1.8126+005
%~ 0.82 7.78 1038 1% 13.84
O e e e min

082022-spl-33 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u32 249.04 > 154.98
100 1.396e+006
Y%
O—r e T T T e e e Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-35

082022-spl-35 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u34 249.04 > 93.1
100 DPP;3.14;25039.56 1.415e+005

Y% ’ : . N\ 13.73

O—rrrrprrrr e e e e e e e Min

082022-spl-35 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u34 249.04 > 154.98
100 678 7.46 1.388e+006
% 4.94
4.22 8.62
O e e T O T T R T T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-32

082022-spl-32 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
uU31 249.04 > 93.1
100 DPP;3.15;20877.27 1.629e+005

762 9.56

% 10.56 13.16. 13.83

O—rrrrprerr e e e e e e e Min

082022-spl-32 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u31 249.04 > 154.98
100 1.376e+006
%
O—rrrrprer e T T o e T O T e T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-34

082022-spl-34 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us3 DPP 249.04 > 93.1
100 315 401 761 1.128e+005
11622.85 : 12.80

%

O—rrrrprerrprer e e e e e e e Min

082022-spl-34 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u33 249.04 > 154.98
100 1.392e+006
%
O— e T e e e e T T min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-36

082022-spl-36 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
U35 249.04 > 93.1
1.029e+005

948 11.00 13.1413.47

O—rrrrprer e e e e e e e Min

082022-spl-36 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U35 249.04 > 154.98

100 664745 1.452¢+006
% 4.96

422 863 .

O—rrrrprrr e e T T T O R T T Min

8.0 10.0 12.0
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Sample Name: 082022-spl-37

082022-spl-37 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U3 DPP 249.04 > 93.1
100 316 3.9 7.62 1.072e+005
12.94

10.58 13.77

%

O—rrrrprrrr e e e e e e e Min

082022-spl-37 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u36 249.04 > 154.98
100 6857.46 1.471e+006
% 4.96
4.23 8.54
O—rrrrprer e e T O e I T T T T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-39

082022-spl-39 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u3s 249.04 > 93.1
DPP 2.475e+005

10073 344

1 40603.27

1 176

11.60 13.38

12.64

O—rrrprrrprre e e e e e oo Min

082022-spl-39 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U38 249.04 > 154.98
7.45 1.397e+006
100 7.27
%
4.22 40 8.54
O e e e e R e T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-41
082022-spl-41 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
u40 249.04 > 93.1

DPP;3.12;24969.35 1.135e+005
100 763

7.82 11.19 13.21

12.27

%

O—rrrrprrrr e e e e e e e e Min

082022-spl-41 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U40 249.04 > 154.98
100 6.827.43 1.403e+006
6.65
% 4.95
4.23 8,64 .
O—rrrrprer e T e T T e e T Min
80 100 120

Sample Name: 082022-spl-38

082022-spl-38 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u37 249.04 > 93.1
DPP 2.505e+005
100 312
51644.62

4.00

% 762  10.28 12.13

13.15

5.07
Ve

O—rrrrprerr e e e e e e Min

082022-spl-38 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us7 249.04 > 154.98
100 1.469e+006
%
O—rrrrprrr e T T e T e T O e T T T min
2.0 4.0 6.0 8.0 10.0 12.0

Sample Name: 082022-spl-40

082022-spl-40 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
U39 249.04 > 93.1
100 DPP;3.15;16950.13 1.268e+005

780976 1249432

%

O—rrrrprerrprrr e e e e e e e Min

082022-spl-40 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U39 249.04 > 154.98
100 6.62 7.44 1.478e+006
% 4.95
8.53
O— e T T e e I I T Min
80 100 120

Sample Name: 082022-spl-42

082022-spl-42 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u41 249.04 > 93.1
1.78

1.017e+005

100

10.89 13.46.13.83
%

O—rrrrprerr e e e e e e e e Min

082022-spl-42 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U41 249.04 > 154.98

100 6.857.46 1.527e+006
% 6.71

4.96 856 )

O—rrrrprrer T T T T O T T Min

8.0 10.0 12.0
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Sample Name: 082022-spl-43

082022-spl-43 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u42 249.04 > 93.1
' 13.89

11.2741.67 13.07
%

O—rrrrprrrr e e e e e e e e Min

082022-spl-43 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u42 249.04 > 154.98
100 6.79 7.44 1.465e+006
Yo 4.95
8.64
O e T T e e I T R T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-45

082022-spl-45 Smooth(Mn,1x2)
U44

F3:MRM of 4 channels,ES-
249.04 > 93.1
9.636e+004

4.014 o4 7.62

7.79

.53 11.17.11.82 13.41

O—rrrrrrprre e e e e oo Min

082022-spl-45 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U44 249.04 > 154.98
100 6.827'44 1.391e+006
% 4.95
4.22 8.54 .
O— P I T T T R e T T Min
8.0 10.0 12.0

Sample Name: 082022-spl-47

082022-spl-47 Smooth(Mn,1x2)
u46

100 A _4.22

F3:MRM of 4 channels,ES-
249.04 > 93.1
9.800e+004

13.95

7.62

7.79 12.26.12.68

Yo

O—rrrrprrrr e e e e e e e Min

082022-spl-47 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U46 249.04 > 154.98
100 7-277.44 1.535e+006
Yo
O T T e T T T T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-44

082022-spl-44 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

43 249.04 > 93 1
100 186 400 e 1.1606+005
778 990 1215 13.76

O—rrrrprerr e e e e e e e Min

082022-spl-44 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u43 249.04 > 154.98
100 6.82 742 1.497e+006
%
O— e T T T e T O T T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-46
082022-spl-46 Smooth(Mn, 1x2)
u45

100

F3:MRM of 4 channels,ES-
249.04 > 93.1
1.043e+005

13.86

o 77840.9512.34. 13,01
0

O—rrrrprerrprre e e e e e e e Min

082022-spl-46 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u45 249.04 > 154.98
100 6.857.43 1.463e+006
6.49
%
4.234'96 8.55
O P I R T e T e e T T min
8.0 10.0 12.0

Sample Name: 082022-spl-48

082022-spl-48 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u47 249.04 > 93.1
100 181 . 3.99 7.63 9.971e+004
7.80  11.93 13.84

9.08 12.74

%

O—rrrrprerr e e e e e e e Min

082022-spl-48 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u47 249.04 > 154.98
100 675 7.43 1.601e+006
%
4.21 8.54 .
O T T e e O e T I Min
8.0 10.0 12.0
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Sample Name: 082022-spl-49

082022-spl-49 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U48 249.04 > 93.1
100 164407 7.62 1.021e+005
2727 4.72 7.82 13.61

10.80.12.3942.72

Yo

O—rrrrprrrr e e e e e e e e Min

082022-spl-49 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u48 249.04 > 154.98
100 1.425e+006
Yo
0P T T T T I T R T e T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-51

082022-spl-51 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us0 249.04 > 93.1
4.00 7.61 9.991e+004

100 422
780 L os 13451387

%

O—rrrrrrprre e e e e e oo Min

082022-spl-51 Smooth(Mn,1x2)
us0

F3:MRM of 4 channels,ES-
249.04 > 154.98

100 7.267'43 1.471e+006
4.96 6.48
Y%
4.22 )
O P e e e T e T e Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-53

082022-spl-53 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U52 249.04 > 93 1
100, DPP:3.19:16018.77 e 1.114e+005
7.82 40121218 1307 1362

%

O—rrrrprrrr e e e e e e e e Min

082022-spl-53 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us2 249.04 > 154.98
100 7.44 1.427e+006
6.86
% 4.96
4.23 8.54
O—rrrrprrrrrr T O O T T T R T Min
80 100 120

Sample Name: 082022-spl-50

082022-spl-50 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u49 249.04 > 93.1
100 04 7.62 1.065e+005
13.85

13.03

O—rrrrprerr e e e e e e Min

082022-spl-50 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U49 249.04 > 154.98
100 oas 83 1.457+006
% 4.95821
422 8.54
O—rrerprrer e T T o e e O e S T T Min
80 100 12.0

Sample Name: 082022-spl-52

082022-spl-52 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us1 249.04 > 93.1
3.99

1.069e+005
13.71

9.56 12.12.12.74

O—rrrrprerrprrr e e e e e e e e Min

082022-spl-52 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us1 249.04 > 154.98
100 6'827.44 1.519e+006
% 4.95
O e T e T e e T I T Min
8.0 10.0 12.0

Sample Name: 082022-spl-54

082022-spl-54 Smooth(Mn,1x2)
uUs3

F3:MRM of 4 channels,ES-
249.04 > 93.1
9.755e+004

13.58

DPP;3.01;4415.17

12.90

O—rrrrprerr e e e e e e e Min

082022-spl-54 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us3 249.04 > 154.98
100 7.257.43 1.439e+006
4'966.53
%
4.22
O—rrrrprrer e T T T T T T O T e e Min
6.0 8.0 10.0 12.0
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Sample Name: 082022-spl-55

082022-spl-55 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us4 249.04 > 93.1
7.62

9.663e+004
13.82

100 4.21
11.22

12.49
%

O—rrrrprrrr e e e e e e e Min

082022-spl-55 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us4 249.04 > 154.98
100 6.867.45 1.622e+006
DPP
% 3.03 4.96
11273.54 4 53
O—rrrrprrrrrer e T o e R T e min

6.0 8.0 10.0 12.0

Sample Name: 082022-spl-57

082022-spl-57 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

U6 249.04 > 93.1
DPP 2.452€+005
1005 %P
ol 2612785
"1 16 ; o784 1008 2% 1348
O—rrrprrrprre e e e e oo Min

082022-spl-57 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us6 249.04 > 154.98
100 1.877e+006
DPP
% 3.05
11506.74
O—rrrrprr e e T T e T [T I T T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-59

082022-spl-59 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

u58 249.04 > 93.1
DPP 1.941e+005

1007 320

26792.29 |3.803 g9

1.64

% 12.87

7.79 9.96 13.55

O—rrrrprrrr e e e e e e e e Min

082022-spl-59 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us8 249.04 > 154.98
6.837.43 1.564e+006
100
DPP )
% 3.06 4.956.22
9260.76 423
O e T e T R e e T min

6.0 8.0 10.0 12.0

Sample Name: 082022-spl-56

082022-spl-56 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
us5 249.04 > 93.1
100 4.01 7.62 9.573e+004

7.85

11.20 13.69

%

O—rrrrprerr e e e e e e e Min

082022-spl-56 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us5 249.04 > 154.98
100 1.477e+006
%
O—rrrrprr e e e T T T e T T T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-58

082022-spl-58 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
us7 249.04 > 93.1
7.62 9.252e+004

7.81 10.73 12.45 13.48

O—rrrrprerrprrr e e e e e e Min

082022-spl-58 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

us7 249.04 > 154.98
100 1.779e+006
%
O—FPA PP I T T T e T [ T T Min
6.0 8.0 10.0 12.0

Sample Name: 082022-spl-60

082022-spl-60 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
us9 249.04 > 93.1
100+ 9.206e+004

7.81 1013 12.82

13.79

%

Ot e e e e e e e e Min
082022-spl-60 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-
us9 7 45 249.04 > 154.98
100 6.85 1.417e+006

%

O—rrerprrr e T e T T O O e R T Min

6.0 8.0 10.0 12.0
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Sample Name: 082022-spl-61

082022-spl-61 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

blank 2 249.04 > 93.1
7.62 8.461e+004
100+ 3.994 20
11.31249 12.91

] 7.80 10.21 11.93
o/oj

O—rrrrprrrr e e e e e e e e e Min

082022-spl-61 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

blank 2 249.04 > 154.98
100 1.622e+006
%
O e T T I e T T min

6.0 8.0 10.0 12.0

Sample Name: 082022-spl-62

082022-spl-62 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

chuan 1ppm 249.04 > 931
DPP 7.373e+008
100 3.10
72800968.00
%
O e T T T T min

082022-spl-62 Smooth(Mn,1x2) F3:MRM of 4 channels,ES-

chuan 1ppm 249.04 > 154.98
100 DPP 3.789e+007
3.10
3906858.75
%
O e T e R T O T min

8.0 10.0 12.0
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# Name Sample Text Type Std. Conc RT Area  Conc. %Dev 1°Ratio ...
1 1 082022-spl-1 blank 1 2.8590 2403.793 420.906
2 2 082022-spl-2 U1 3.0404 13024.089 14.280
3 3 082022-spl-3 U2 3.2714 5000.397 6.634
4 4 082022-spl-4 u3 3.0514 1760.989 4.558
5 5 082022-spl-5 U4 3.2109  22094.037 19.570
6 6 082022-spl-6 us 3.1779  23959.504 7.875
7 7 082022-spl-7 ué 3.1669 56998.664 23.843
8 8 082022-spl-8 u7 3.1889  77109.234 38.261
9 9 082022-spl-9 us 3.1834 6063.314 2.580
10 10 082022-spl-10 U9 3.1559 38661.879 36.799
11 11 082022-spl-11 u10 3.1779 24785.551 18.568
12 12 082022-spl-12 U1 3.1724 19820.947 14.280
13 13 082022-spl-13 u12 3.1999 9570.898 1.597
14 14 082022-spl-14 u13 3.1559  11625.114 4.684
15 15 082022-spl-15 u14 3.1449  23288.025 16.480
16 16 082022-spl-16 u15 3.1449  18453.377 8.819
17 17 082022-spl-17 u16 3.1669  11985.856 3.494
18 18 082022-spl-18 u17 3.0184 2899.976 0.598
19 19 082022-spl-19 u18 3.1779 15710.195 4.719
20 20 082022-spl-20 u19 3.1559 147855.469 20.734
21 21 082022-spl-21 u20 3.1559 69977.320 6.807
22 22 082022-spl-22 u21 3.1449  26248.184 20.458
23 23 082022-spl-23 u22 3.1504  17162.514 3.470
24 24 082022-spl-24 u23 3.1724 4362.390 0.574
25 25 082022-spl-25 u24 3.1559  45433.938 10.249
26 26 082022-spl-26 u25 3.0075 1470.711 0.184
27 27 082022-spl-27 u26 3.1999 10908.091 29.871
28 28 082022-spl-28 u27 3.1339  31652.184 90.688
29 29 082022-spl-29 u28 3.1229 21559.580 15.774
30 30 082022-spl-30 u29 3.1284 14028.558 4.968
31 31 082022-spl-31 u3o0 3.1999  18096.098 2.785
32 32 082022-spl-32 u31 3.1504 20877.270 7172
33 33 082022-spl-33 u32 3.1339  38918.234 7.919
34 34 082022-spl-34 u33 3.1504  11622.849 1.772
35 35 082022-spl-35 u34 3.1449 25039.557 2.584
36 36 082022-spl-36 u3s 3.1724  15119.628 16.307
37 37 082022-spl-37 u36 3.1614 9173.440 1.124
38 38 082022-spl-38 u37 3.1229 51644.617 33.847
39 39 082022-spl-39 u3s 3.1449  40603.266 11.277
40 40 082022-spl-40 U39 3.1504 16950.131 30.170
41 41 082022-spl-41 u40 3.1229 24969.348 15.505
42 42 082022-spl-42 U41 3.1284  15510.072 27.252
43 43 082022-spl-43 U42 3.1284  13184.228 1.574
44 44 082022-spl-44 u43 3.1669 7053.160 1.708
45 45 082022-spl-45 U44 3.1614 140.943 0.027
46 46 082022-spl-46 u45 3.1449 7618.099 66.075
47 47 082022-spl-47 u46 3.0789 7844.800 1.250
48 48 082022-spl-48 u47 3.0844 15706.046 16.819
49 49 082022-spl-49 u48
50 50 082022-spl-50 u49 3.1559 5791.146 0.914
51 51 082022-spl-51 u50 3.1779 5901.946 1.305
52 _ 52 082022-spl-52 U571 ) ) _ 31339 8921.324 ) ) 1.730
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# Name Sample Text Type Std. Conc RT Area  Conc. %Dev 1°Ratio ...
53 53 082022-spl-53 us2 3.1944 16018.774 4.065
54 54 082022-spl-54 u53 3.0129 4415.166 2.481
55 55 082022-spl-55 us4 3.1229  13945.326 1.237
56 56 082022-spl-56 us5 3.1394 13708.032 1.651
57 57 082022-spl-57 us6 3.1999  28127.852 2.444
58 58 082022-spl-58 us7 3.1394  13850.530 8.047
59 59 082022-spl-59 us8 3.1999 26792.289 2.893
60 60 082022-spl-60 u59 3.1009  12582.166 2.513
61 61 082022-spl-61 blank 2 2.9799 15521.146 0.940
62 62 082022-spl-62 chuan 1ppm 3.0954 72800968.0... 18.634




VIENHANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Doc ldp - Ty do - Hanh phuac
HOQC VIEN KHOA HQC VA CONG NGHE

' Ha Néi, ngay 02 thdng AL nam 2022
S6: €04 /QP-HVKHCN

QUYET PINH
V¢é viée thanh 14p Héi ddng danh gia ludn van thac si

GIAM POC
HOQC VIEN KHOA HQC VA CONG NGHE

Cdn cit Quyét dinh s6 2051/QP- VHL ngay 29/12/2014 cua Chu tich Vién Han
lam Khoa hoc va Cong nghé Viét Nam veé viéc ban hanh Quy ché t6 chirc va hoat dong
cua Hoc vién Khoa hoc va Cong nghé,

Cdn cir Thong tu 56 15/2014/TT-BGDDT ngay 15/5/2014 cua Bé trudng Bé Gido
duc va Dao tqo ban hanh Quy ché dao tao trinh do thac si;

Can cit Quyét dinh s6 775/QD-HVKHCN ngay 21/11/2016 cia Gidm déc Hoc
vién Khoa hoc va Céng nghé ban hanh Quy ché dao tao trinh dé thac sT;

Can cii Quyét dinh 56 1982/QD-HVKHCN ngay 07/12/2020 ciia Gidm déc Hoc vign
Khoa hoc va Cong nghé vé vige céng nhdn hoc vién cao hoc tring tuyén dot 2 ndm 2020;

Cain cik Quyét dinh 56 1328/0D-HVKHCN ngay 31/8/2022 ciia Gidm ddc Hoc vign
Khoa hoc va Cong nghé vé viéc diéu chinh tén dé tai ludn vin thac sT cho hoc vién Neuyén
Thi Thanh Nga ;

Xét dé nghi ciia T ruong khoa Hoa hoc, Trucng phong Pao tao.

QUYET PINH:

Piéu 1. Thanh lap Hoi déng dénh gia ludn vin thac s7 cho hoc vién Nguyén Thi
Thanh Nga véi dé tai: “Nghién ctru xiy dyng phwong phap phén tich diphenyl
phosphate QDPP) trong nwée tiéu bing phwrong phap sic ky long ghép no6i khi phd
(LLC/MS) d¢ danh gia riii ro sirc khée ciia hoa chit nay dén con ngudi”

Chuyén nganh: Héa phan tich ~ Masb: 8 44 01 18

Danh sach thanh vién Hoi déng danh gia luan vin kém theo Quyét dinh nay.

Pidu 2. Hoi dong c6 trach nhidm danh gia ludn vin thac s theo dung quy ché
hién hanh cta B§ Gido duc va Pao tao, Hoc vién Khoa hoc va Céng nghé. Quyét dinh
ndy c6 hiéu lyc trong thoi han téi da 60 ngay lam viée ké tir ngay ky.

Hoi dbng tu giai thé sau khi hoan thanh nhiém vy,

Piéu 3. Trudng phong Té chirc — Hanh chinh va Truyén théng, Trudng phong
Péo tao, Trudng phong Ké toan, cac thanh vién co tén trong danh séch Hoi dong va hoc
vién cao hoc co tén tai Didu 1 chju trach nhiém thi hanh Quyét dinh nay./.

Noinhn:

- Nhu Diéu 3;

- Luu hé so hoe vién;

- Luu: VT, BT, TN, 14,




DANH SACH HQI PONG DANH GIA LUAN VAN THAC Si

em theo Quyét dinh s6AE04  /QD-HVKHCN ngay 02 L41/2022
ctia Gidm déc Hoc vién Khoa hoc va Cdng nghé)

in vin clia hoc vién: Nguyén Thj Thanh Nga

' I€ tai: Nghién c1ru xay dung phwong phap phan tich dlphenyi phosphate
P) trong nwéc tiéu béng phwong phap sic ky long ghep nbi khdi phd

(LC/MS) dé danh gia rii ro stre khoe ciia hoa chat nay dén con nguoi

Chuyén nganh: Hba phén tich

Ma sd: 8 44 01 18

Ngudi huéng dan : TS. Trinh Thu Ha, Vién Héa hoc - Vién Han 1am KHCNVN

Tréch nhi¢n

TT Horv tfln, h?c B, (lihlf)’in Co quan cong tac trong Hoi
oevi gan . dong
I. | GS.TS. Nguyén Van Tuyén | Héa hitu co Vién Eﬁ“gﬂ?ﬁﬁ&w Chii tich
2. |PGS.TS. Trin Manh Tri | Hoéa phan tich gg’ggf g j; i“;‘i’aﬁﬂ%i Phan bicn |
3. | TS. Phan Quang Thiing Htfjor:g‘ | V{?f;g?{“ai ‘Ifr};eg&mg Phan bién 3
| 4. '_gﬁ&mgg“yé“ i Thu T 1 5a phan tich Tg:"&)ﬁ?@fg‘%ﬁiﬁ? Uy vién
5. | TS. Duong Thi Hanh Héa phan tich Vﬁ?@fgﬁ ‘}fﬁ:;&%"gg Lfr’;]:l:

Hpi dong gom 05 thanh vién./. b %



VIENHANLAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Pic ldp - Ty do - Hanh phuec
HOC VIEN KHOA HQC VA CONG NGHE

Ha Néi, ngay 09 thang 11 ndm 2022
BIEN BAN HQP HQI PONG PANH GIA LUAN VAN THAC Si

Thyc hidn Quyét dinh sé: 1801/QD-HVKHCN ngay 02/1 1/2022 ctia Giam
dbc Hoc vién Khoa hoc va Cong nghé ve viéc thanh 1ap Hoi ddng dénh gid luan
van thac si clia hoc vién Nguyén Thi Thanh Nga

Tén dé tai: Nghlen ciru xiy dyng phwong phap phén tlch dlphenyl phosphate
(DPP) trong nwdc tiéu biing phwong phap sic ky long ghép ni khéi phé (LC/MS)
dé danh gia rii ro strc khde ciia héa chit nay dén con ngudi

Chuyén nganh: Hoéa phén tich
Mi sb: 8 44 01 18

H6m nay, ngay 09/11/2022 Hoéi dong da hop tai phong 1707 Hoc vién Khoa
hoc va Cong nghé vao luc 9h00, Hoi ddng gbém 05 thanh vién:

TT Hova tén Chirc danh
1. | GS.TS. Nguyen Van Tuyén Cha tich
2. | PGS.TS. Tran Manh Tri Phan bién 1
3. | TS. Phan Quang Théng Phan bién 2
4. | TS. Nguyén Thi Thu Phuong Uy vién
S. | TS. Duong Thi Hanh : L,Jl?;l:le( ?

Thanh vién ving mit:
NOI DUNG LAM VIEC

Dai dién co s& dao tao doc quyét dinh thanh lap Hoi déng danh gia luén van
Chu tich Hoi ddng, didu khién phién hop

Thu ky HD, doc 1i lich khoa hoc va bang diém cta hoc vién -

Hoc vién trinh bay ludn van trude Hoi dong

Phan bién 1, PGS.TS. Trin Manh Tri doc ban nhén xét luén van, dat cu hoi.
Céu 1: Co s6 nao lua chon k¥ thudt ion hoa hoc ém cho chét phéan tich DPP?

Cau 2: Detector MS/MS nghia la gi? Chét PP c6 thé xac dinh dugc bing LC/MS
khong?

B o B o =



Cau 3: Co s& nao lua chon cac tinh nguyén vién cho viéc léy mau nude tiéu, hay chi
theo d tudi thdi? Viée 1y mau nudc tidu c6 thong qua Hoi déng y dirc hay khong?
6. Phan bién 2, TS. Phan Quang Thang doc ban nhan xét luan vin, dit cau héi:
CAu 4: Cach tinh ty trong nudc tiéu?
7. Hoc vién tra 1oi
Céu 1: Vi DPP ¢6 chira nhém OH, mang dién tich 4m nén chon phuong phap ion
héa hoc am.
Cau 2: Sau khi chét phan tich duogc tach tir h¢ théng séc ky 16ng s& dugc chuyén sang
hé thong khéi phd. MAu & hé théng khdi phéd s& duge héa hoi tao thanh céc hat nho
va chuyén t6i hé théng khéi phdé MS dAu tién. Tai day, chét cin phan tich dugc cung
cap niing luong bin phé thanh cac phan manh. Cac phén manh nay di vao Colision
cell va bi bin pha 1dn thir 2 béi khi tro nhu N, He,... tao thanh céc Product ions.
Cac Product ion dugc nhan biét boi hé théng MS thir 2.

DPP ¢6 thé x4c dinh dugc bing LS/MS.
Cau 3: Céc tinh nguyén vién duoc liy ngiu nhién theo do tudi trong céc gia dinh. Vi
day 12 mau nuér tiéu, khong phai miu mau nén khong cén thiét phai thong qua phé
chuén ctia H6i ddng y dic.
Céu 4: Ti trong nudc tiéu: La s do nf“)ng d6 clia nude tiéu so séanh véi n("ing do cua
nude (dugc coi 1a 1000). Nude tiéu ¢6 ty trong cao cd nghia la n6 dang bi ¢6 dac. Ty
trong nude tidu duge x4c dinh bang céc test thir;

8. Cac thanh vién HD va nhiing ngudi tham du néu cau hoi

Cau hoi ctia TS. Duong Thi Hanh, Uy vién - thu ky: Co sé ndo d& chia 4 nhém
tudi dé thao lun trong nghién ctru? c6 theo huéng din ciia EPA hay tiéu chuin qubc
t& nao khong?

Hoc vién trd 16i: Theo tham khéo clia cdc nghién ctru truoc diy 4 nhém tudi da
duoc chia dé tho luan. 4 nhom tudi ndy dugc chia theo: 1) ngudi-di hoc, 2) ngudi
trirong thanh di hoc, 3) ngudi di 1am, 4) ngudi nghi huu,

8. Hoi dong hop kin va cho diém

- Hoi dong bau ban kiém phiéu gdm 3 thanh vién:
Truong ban: TS. Phan Quang Thing
Uy vién: TS. Nguyén Thi Thu Phuong




Uy vién: TS. Duong Thi Hanh
- Két qua kiém phidu nhu sau:

86 phiéu phat ra: 05

S6 phiéu thu vé: 05

Tbéng sb diém: 05 .

Diém trung binh: 8,8

Diém thudng cong trinh cong bd: 0

Tdng diém danh gi4 lugn vin va thudng cong trinh cong bd: 8,8

Két luan cua Hoi dong;

Luén van: “Nghién ciu xdy dung phuwong phdp phdn tich diphenyl
phosphate (DPP) trong mede tiéu bang phuong phdp séc ky Iéng ghép néi khéi
phé (LC/MS) dé dénh gid rii ro sike khde cia héa chdt nay dén con ngui c6
tinh thoi su, ¥ nghia khoa hoc va thyec tién cao, dap Gng yéu cau dbi voi luén vin
thac s chuyén nganh héa phan tich, ma sb: 8 44 01 18. Dé nghi hoc vién hoan
thién luén vin theo céc ¥ kién gbp y clia cdc thanh vién Hoi ddng.

Tén d8 tai va noi dung dé& tai khong trung 1ap véi cac cong trinh, luin van
va céac dd cong bb trong va ngoai nudc.

9. Chu tich Hai dong, cong b két qua, yéu cdu hoc vién chinh stra ludn vén véi
cac ndi dung sau:

D& tai: “Nghién citu xdy dung phuong phdp phdn tich diphenyl phosphate
(DPP) trong nudc tiéu bang phurong phdp sdc ky long ghép noi khoi phé (LC/MS)
dé ddnh gid rii ro site khde cia héa chét nay dén con nguo?™ do hoc vién Nguyén
Thi Thanh nga thyre hién mang tinh thoi su va ¢6 ¥ nghia khoa hoc va thue tién 16m.
Hoi ddng dénh gi4 cao két qua thu dugc cia luan vin. D& nghi hoc vién Nguyén
Thi Thanh Nga chinh sira va hoan thién luan vin theo céc y kién trong phiéu nhan
xét ctia thanh vién Hbi ddng va céc noi dung sau:

- Chinh stta céc 18i in 4n, bién tap bang biéu, danh muc tai liéu tham khao
va trich ddn TLTK -

- Chinh stra lai dwong chuén, mAu chuin (n6i chuan hay chuan dong hanh),
ra sodt lai cc gid trj LOD, LOQ, MDL, trong phuong phép va két qua

nghién ctru...

- Bb sung thong tin va céch lya chon tinh nguyén vién.

: VIEN|
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- Cén c6 tiéu két cho mdi phan nghién ctru (muc 3.1, 3.2, 3.3, ...) nhim néu
bat dugce két qua chinh thu dugc tir mdi nghién ctru, khao sét.

- B sung thém binh luan cho cac két qua nghién ctru (cé thé so sanh véi
céc nghién ctru khac trén thé gisi, ...)

- Lam rd céc két luan chinh. Cy thé hoa két qué tinh phoi nhim hang ngay
ctia chat chdng chay dbi véi gi6i tinh va d6 tudi |

Budi bao vé da két thic vao 10 gier 00 phit ngay 09/11/2022.

Ha Ngi, ngay 09 thang 11 ndm 2022

THU KY HQI PONG CHU TICH HQI PONG
P —_if
TS. Dwong Thi Hanh GS.TS. Nguyén Vin Tuyén

XAC NHAN CUA CO SO DAO TAO
KT. GIAM bOC

‘ _ 2 %}PHO GIAM BOC
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Nguyén Thi Trung




CONG HOA XA HQI CHU NGHIA VIET NAM
Déc lgp -Tuw do-Hgnh phiic

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va tén nguoi phén bién: Tran Manh Tri
Hoc ham, hoc vi: PGS.TS.
Chuyén nganh: Héa phén tich
" Co quan cdng tac: Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Qubc gia Ha Noi
Ho va tén hoc vién: Nguyén Thi Thanh Nga
Tén d8 tai: “Nghién ctru x8y dung phuong phép phén tich diphenyl phosphate (DPP) trong
nuéc tiéu bing phuong phép séc ky ong ghép ndi khbi phd (LC/MS) @€ danh gid rli ro sirc
khoe ctia hoa chét nay dén con ngudi”.
Chuyén nganh: Hoéa phén tich M4 sb: 8440118
Co s dao tao: Hoc vién Khoa hoc va Cdng nghé, Vién Han 1am KH va CN Viét Nam
NOI DUNG NHAN XET
1. Tinh cép thiét, tinh thoi sw, ¥ nghia khoa hoc, thye tién va tinh chp thiét ciia d@ tai
luan vin:

Céc hop chét ester photphat hitu co (organophosphat ester) dugc tbng hop va st dung
v6i vai trd 1am phu gia chéng chdy trong nhiéu sdn phdm thuong mai khéc nhau. Nhung do

khong c6 lién két hoa hoc vdi cac vt lidu nén ching da phat tan vao hiu hét cdc méi trudng
sdng khic nhau. Vi véy, nguy co con ngudi bi phdi nhiém céac héa chét nay do song trong //
moi trudng ¢ chira céc hoa chét nay 1a hién hitu, Nhidu nghién ctru dé chi ra ring, khi di
vao co thé, cc ester photphat hitu co nay d& nhanh chéng chuyén héa thanh céc dialkyl-
hay diphenyl- photphat trong d6 co diphenyl photphat (DPP). Vi vay, viéc phén tich dugc \
ndng do DPP trong mAu sinh hoc, ching han nhu mau nudce tiéu co ¥ nghia quan trong trong
viéc danh gia mic d9 phoi nhi®m céc ester photpha hitu co cia con ngudi. Tai Viét Nam
nhitng hiéu biét v& 16p hop chét nay ciing nhu rii ro phoi nhidm ctia chiing van con rit han
ché.

Dé phan tich chinh xdc cdc hoa chit nay, nhét [a trong mau sinh hm, can phai c6 céc thiét
bi phan tich chinh x4c va hi¢n dai. Mac du, mot sb don vi tai Viét Nam da dugc trang bi cdc
thiét bi hién dai nhung lai thiéu cac phuong phép chuin va ddng bo, ning luc clia cac nha
phén tich con nhidu han ché. Do vdy, viéc thuc hién d& tai nghién ctru “Nghién ciu xay
dung phuong phap phan tich diphenyl phosphate (DPP) trong nudc tiéu bang phuong phap
sic ky 1éng ghép nbi khoi pho (LC/MS) dé danh gia rui ro stirc khée ctia hoa chit nay dén
con ngudi” ¢6 tinh thoi sw, mang nhiéu y nghia khoa hoc va thuce tién.



2. Sw khong trung lip cua dé tai nghién ciru so voi cic cong trinh khoa hoc, luin vin
da cong bé trong va ngoai nwdre; tinh trung thye, ro rang va diy di trong trich din tai
liéu tham khio:

Theo hiéu biét cia ngudi phan bién, tén 48 tai luan vin va ndi dung nghién ciu trong
ban Iun vin khong trang ldp véi cac cong trinh ndo da cong bb trude d6. Bai viét da duogce
tham khao trich din tir 63 tai liéu tiéng Anh va tiéng Viét cap nhat dén ndm 2020.

3. Sy phi hop giita tén d? tai voi ndi dung nghién ciu ciing nhw véi chuyén nganh va
mi sb dao tao

Tén d& tai ciing nhu ndi dung nghién clru phtl hgp voi chuyén nganh dao tao Hoa phan
tich, ma s6: 8440118.

4. D tin ciy va tinh hién dai ciia phwong phap nghién ciru da sit dung dé hoan thanh
lufin van {

Céc thi nghiém duge thuc hién bai ban va khoa hoc trén cac thiét bi hién dai, trong do6 co
hé théng sc ky 1ong ghép ndi khoi phd LC-MS/MS, d6 d6 cac sb ligu két qua thu duge va
béo cdo trong ludn van 12 déng tin cdy.

5. Két qua nghién cttu clia lufn vin

Téc gia dd nghién ciru xdc nhén dwgc phuong phép phén tich chét chuyén héa DPP trong
miu nuée tidu trén thiét bi sic ky long ghép ndi khdi phd (LC-MS/MS). Nhin chung,
phuong phép dép img yéu ciu ché viéc dinh lugng chit muc tiéu DPP trong mau nude tiéu.

Téc gia da thu thip, phén tich, danh gia su phén bd cia DPP trong 58 mAu nude tiéu
ngudi nhan dugce tai khu vuce Ha Noi. T ndng @6 do dugc, tac gia cling di bude dau danh
gi4 lidu phoi nhiém hang ngdy b1 v6i cac tinh nguyén vién. Céc thi nghiém dugc thiét ké
bai ban, khoa hoc va logic, vi vy céc s liéu nhan dugce déng tin cay.

6. Péng gbép méi ciia ludn vin _

Cung cp duge phuong phép chudn héa dé x4c dinh DPP trong méu nude tiéu trén thiét
bi phén tich hién dai la LC-MS/MS.

Céo sb liéu v& thanh phin DPP trong m&u nude tidu va lidu phoi nhim dbi véi cc tinh
nguyén vién 14n ddu dugc cong b tai Viét Nam.

7. Nhirng han ché, thiét sot ciia luin vin vé ni dung va hinh thirc:
Vé mdt hinh thikc:
+ Ban luén vin kha nhiéu sai sot v& chinh ta, chua c6 su théng nhét trong cach dung céc
thuit ngtt khoa hoc, chfing han nhu sir dung céc thudt ngit nguyén-ban tiéng Anh hay
Viét hoa. Céc cong thirc hoa hoc can phai viét chinh x4c (nhét 13 trong hinh 3.2).

| Phin danh sich tai liéu tham khao cin viét théng nhdt theo diing quy dinh. Cin thong

hit cch trich din tai liéu tham khéo trong bai viét.

Vé mdt ndi dung:

+ Téc gia cAn kidm tra lai néu ding phuwong phdp ndi chuin thi trong muc xay dung

phuong trinh dudng chufn (myc 3.3.1) ciing cAn phai thém 1 lugng nhu nhau chét nfi



chuén vao timg diém chudn. Kiém tra lai sao khoang noéng do tuyén tinh 50-1000
ng/mL.
+ B sung thong tin va céch lua chon tinh nguyén vién. Viée 14y miu c6 dugc phé chudn
boi Hoi ddng y dtrc hay khong?
8. Khi ning cong bé két qua ciia ludn vin
Néu chua cong b, v6i céc két qua trong ludn vin hoan toan c6 thé chinh stra, hoan thién
thanh mot bai béo khoa hoc va g dang trén tap chi qude té uy tin. Tuy nhién, tic gia cin
phéi cung cép ban dugc phé chuén ctia Hoi dbng y dirc cho vige thu thap va thuc nghiém
trén mau sinh hoc.
9. Két luin chung
Nhin chung, ndi dung va hinh thirc trinh bay cta luén vin dap ing ddy du yéu cAu cia
mdot luéin van thac s§ chuyén nganh Hoéa phén tich, ma sb 8440118. Toi d& nghi Hoi dbng
thong qua ban luén vin nay vGi yéu clu tac gia phai chinh stta day du theo cic gop y cua
phan bién va cc thanh vién trong Hoi ddng. Hoc vién Nguyén Thi Thanh Nga xing ddng
nhén hoc vi thac s§ khoa hoc.

Hé Néi, ngay 8 thang 11 ndm 2022
Nguoinhan xét

TRUGNG BAI HOC KHOA HOC TU NHIEN XAC NHAN:
Chi ky clia dng ba P
PYS. TS {adcr. ./Mafz!'[}"; JA¢
Ha ndi, Ngay £¢. thang .4/ . n@m 22022
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CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap — Tu do — Hanh phuc

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va t€n ngudi phan bién: Phan Quang Thing
Hoc ham, hoc vi: Tién sy

Chuyén nganh: Héa méi truong

Co quan cong tdc: Vién Cong nghé moi trudng
Ho va tén hoc vién: Nguyén Thi Thanh Nga

Tén dé tai: Nghién ciru xay dung phuong phép phan tich diphenyl phosphate (DPP)
trong nuée tiéu bang phuong phép sic ky 16ng ghép néi khéi phé (LC/MS) dé danh
gi4 i ro stic khde ctia hoa chét nay dén con nguoi.

Chuyén nganh: Héa phén tich
Ma sb: 8440118
NOI DUNG NHAN XET
1. Tinh cép thiét, tinh thoi su, ¥ nghia khoa hoc va thue tién ctia dé tai luan vin:

Diphenyl photphat (DPP) 14 mt diankyl photphat este c6 thé sinh ra tir su chuyén hoa
cua cac hgp chit OPE c6 chira it nhit 2 nhém thé phenyl nhu: ethylhexyl diphenyl
phosphat (EHDPP), triphenyl photphat (TPP),...trong co thé nguoi. Trén thé gioi, trong
nhiéu ndm tré lai ddy da c6 nhiéu nghién ctu cho thdy anh hudng ctia DPP véi sirc khoe
con ngudi. d& duge phat hién trong cac chét léng sinh hoc clia con ngudi nhu nude tiéu
phu ni¥ ¢6 thai va tré so sinh, DPP c¢6 thé lam thay dbi chtrc ning tuyen g1ap, DPP c6
kha nang gy dc trong qu4 trinh phét trién tim phoi thai...

Tinh t6i thoi diém hién tai, & Viét Nam, hiu nhu chua ¢6 nghién ctru nao lién quan tdi
anh hudng clia hop chit chéng chéy ciing nhu céc hop chét chuyén hoa cta né t6i t6i
sirc khée con ngudi. Do d6, viée nghién ctru, phén tich dinh lwgng DPP trong nude tidu
ngudi dé ddnh gid riii ro stre khoe cia hoa chét nay dén con nguoi 1a hét ste cin thiét,
cén phai trién khai thyuc hién.

2. Sy khong trung lip ciia dé tai nghién ctu so véi cdc cdng trinh khoa hoc, luén van da
cong bd & trong va ngoai nudce; tinh trung thue, 18 rang va ddy du trong trich dan tai lieu
tham khao:

Lu@n vén sir dung nhicu tai liéu tham khdo dé trich dan, rd rang theo form miu yéu céu

ctia Hoc vign. Ludn vin khong tring 1ip véi cac dé tai hay cong trinh cong bo trude day.




3. Su phi hop giita tén d8 tai véi ndi dung nghién ctru cling nhu v6i chuyén nganh va
mi sb dao tao:

Noi dung nghién ctru ctia d& ta, pht hop véi chuyén nganh va ma s& dao tao chuyén
nganh Héa phén tich

4. Do tin cdy va tinh hién dai cia phuong phap nghién ctru da sir dung dé hoan thanh
luén vin:

Luan vin st dung phuong phép phan tich hién dai LCMS, phuong phap xir ly mau phu
hop c6 sir dung ndi chuén dé ddm bao @ chinh xéc ctia phép do.

5. K&t qua nghién ctru ctia luan vin:

+ Nghién ctru da x4c dinh dwgc phuong phap phan tich chit chuyén héa DPP trong méau
nuée tidu trén thiét bi LC-MS véi dudng chuén tuyén tinh, hé s tuong quan R2 >0,996,
@6 thu hdi cao (98,3% —99,5% ) dép ung duge yéu céu phan tich dinh tinh va dinh lugng
v6i LOD 0,2 ng/mL, LOQ 0,6 ng/mL va MDL 0,15ng/ml.

+ Nghién ctru da phén tich chét chuyén‘ hoa DPP trong 58 mau nuéc tiéu thu thdp dugc
tai Ha Noi. Chét chuyén hoa DPP dugc tim thiy trong tit ca cac mau nudc tidu v6i ndng
dd 5890 — 20200 pg/mL (trung binh 7960 pg/mL). Hang lugng DPP ciing da dugc phén
loai theo gidi tinh va dé tudi. Lidu phoi nhiém hang ngay cia chét chéng chay TPP ciing
da dugc tinh toan tir két qua ctia chit chuyén hoa DPP trong nude tiéu.

6. Péng gbép mdi cia luin vin:
- X4y dyung quy trinh phan tich chét chdng chay DPP trong nén méu sinh hoc nude tidu
- Budc diu khéo st x4c dinh néng d6 DPP trong 58 mau nudc tidu & cac khu vuc va
lra tudi, gi6i tich khac nhau trén dia ban Ha noi.
- Tinh toan dugce lidu phoi nhidm hang ngay ctia chit chdng chay

7. Nhitng han ché, thiu s6t cia luan vin v& ndi dung va hinh thirc:

- Thiét bj sit dung phén tich 1d LCMS hay LCMSMS? Cin ra soét théng nhit lai

- Tai sao ndi chudn DPP-d10 lai dugc thém vao tir qua trinh tach chiét mau (trang 39)
¢6 nhim 14n vé6i chudn ddng hanh hay khong? Vi ndi chuén chi duge thém vao trude
qua trinh bom mAu lén may LCMS.

- Dudng chuén DPP hinh 3.1 khong thé hién ty sb dién tich gitta DPP va ndi chuén
DPP-d10.

- Bb sung phin két qué cu thé tinh phoi nhiém hang ngay cta chit chéng chay dbi voi
gi6i tinh dd tudi vao két luan.

- Con nhiéu tir viét tit trong luén van chua dugc liét ké trong danh muc tur viét tht va ra
soat 13 chinh ta, 16i danh may.



8. Néu tac gid chua viét bai bao khoa hoc thi ndi dung cia luin van c¢o thé duoe viét
thanh cdc bai bdo dé giri dang trén trén tap chi khoa hoc, sach chuyén nganh hodc tuyén
tép cong trinh hoi nghi khoa hoc cap quéc gia, quoc té hay khong?

Keét qua nghién ctru nhém tac gia hoan toan ¢6 the cdng bo trén cac tap chi uy tin vast 2
hodc danh muc scopus.

9 . Két luan chung (khéng dinh mirc d6 dap lng cdc yéu cdu dbi véi mot ludn vin Thac
sT; ludn vin c6 thé dua ra bao vé dé nhén hoc vi Thac si dugc hay khéng?):

Tur két qua dat dugc ctia ndi dung nghién ciru, ludn vin ddp ting cic yéu ciu ctia 1 ludn
van Thac s§. Dong y d€ hoc vién bdo v€ trudc Hoi dong cham luan vin Thac s¥ va dé
nghi Hoc vién Khoa hoc cong nghé cap Bing Ths cho Hoc vién,

Ha Noi, ngay 8 thang 11 ndm 2022

X4c nhén cia co quan cong tic Nguwoi phian bién
CAZ) (Ky, ghi 16 ho tén)

by

Phan Quang Thing

- Nhdn xét duoc lam thanh 02 ban, c¢é chi¢ ky cua nguoi nhdn xét va xdc nhén cia
co' quan cong tdc (néu dang cong tac) va ng vé phong Dao tao 02 ngay trudc
budi bdo vé. *

- Dija chi lién hé: Nguyén Thi Thanh Ngdn phong Pao tao, Hoc vién Khoa hocT
Céng nghé, Vién Han ldm Khoa hoc va Cong nghé Viét Nam. 18 Hoang Q&gﬂ
Viét, Cdu Gidy, Ha Néi. PT: 0989322368
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Ho tén hoc vién: Nguyén Thi Thanh Nga

Lép: 2020B

Tén dé tai ludn vin: Nghzen cu*u xdy dung phuwong phdp phan tich diphenyl
phosphate (DPP) trong nudc tiéu bing phwong phdp sdc ky long ghép noi khoi

phé (LC/MS) d@é ddnh gid rii ro sikc khée ciia héa chat nay dén con nguoi.

Chuyén nganh: Hoa phén tich
M3 s6: 8440118

Nguoi huéng din khoa hoc: TS. Trinh Thu Ha
Ngay bao v¢ luan van: 09/11/2022

stra ludn van nhu sau:

3

C#n ct bién Ban hop Hoi dong danh gia ludn van thac si, hoc vién da chinh

STT N6i dung dé nghi b sung, Noi dung di bo sung, chinh sita
chinh sita
Chinh stra c4c 18i chinh ta, in4n, | ___, o
1 | bién tap bang biéu, danh myc tai Da‘bo SUng- v chinh stra
liéu tham khao va trich din TLTK | 1080 van
. - Chinh stra chit n6i chuan thanh
o | Chinh stra lai mau chuan (nd1 chuén ddng hanh.
chuén hay chuan dong hanh) Todn Vin.
3 | B6 sung thong tin va céch lya chon D4 bd sung céch lya chon tinh
tinh nguyén vién. nguyén vién: Muc 3.4.3: trang 41
BS sung tiéu két cho mdi phan | DA b4 sung thém tiéu két cho cac
nghién ctru (muyc 3.1,3.2,3.3, ...) ndi dung nghién ciru:
4 | nham néu bét dugc Két qua chinh | Muc 3.1: trang 29;
thu duoc tir mdi nghién ciru, khao | Muc 3.3.1: trang 32;
sat. Muc 3.3.2: trang 34.
Muc 3.‘4.3. Thém binh lgan khi so
sanh nong do chat chuyén hoa
B6 sung thém binh luén cho cc DPP E{OngHUGC tiéu crﬁa # f’l_h()fn
5 | két qua nghién ctru (so sénh voi do tudi khao sat. So San’lil v6i cac
céc nghién ctru khéc trén thé gisi, | nghién clru khac trén the gidi:
el Trang 43 -44
B4 sung n6i dung két luén cho
ludn vén. Trang 48.




5. o E . . B6 sung thém nhan xét vé két qua

Cu thé héa keét qua tinh phot tinh phoi nhiém ctia chat chéng

6 | nhiém hang ngay cta chat chong | chay véi gioi tinh va do tudi.
chay dbi v6i gidi tinh va d0 tudi | Trang 46 '

Luu y: Trong truong hop Hoi dong yéu cdu xin y kién ciia 02 phdn bién sau bdo vé, hoc
vién can xin chit ky cua 02 phan bién xdc nhdn.
Ha Noi, ngay /% thang 12 nam 2024~

CHU TICH HQI PONG TAP THE HUONG DAN HOQC VIEN
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