P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn SCIENCE - TECHNOLOGY

NGHIEN CU'U DINH LUGNG DONG THO! ORLISTAT
VA CETILISTAT TRONG V!EN NANG Cl'l'N(i HO TRO GIAM CAN
BANG PHUGNG PHAP SAC KY LONG KHOI PHO (LC-MS/MS)

SIMULTANEQOUS QUANTIFICATION OF ORLISTAT AND CETILISTAT IN WEIGHT-LOSS CAPSULES
BY LIQUID CHROMATOGRAPHY MASS SPECTROMETRY (LC-MS/MS)

Nguyén Thi Van Anh’, Lé Thuy Linh', Cao Cdng Khanh?,
Nguyén Quang Hung?, Nguyén Duc Thanh?”

DOI: https://doi.org/10.57001/huih5804.2025.395

TOMTAT

Orlistat va Cetilistat 1a hai chat cdm trong thuc pham bao vé siic khde theo quy dinh tai Thdng tu s6 10/2021/TT-BYT. Nham kiém soat chét lugng san pham
va dam bao an toan cho nqudi tiéu ding, nghién ctu nay da phat trién phuang phap sac ky 16ng ghép ndi 2 lan khoi phd (LC-MS/MS) d€ dinh lugng dong thoi
Orlistat va Cetilistat trong thuc phdm bao vé siic khde ho trg gidm can. Mau dugc chiét bang Methanol sau d6 dugc bom vao hé HPLC v6i cot Xbridge C18 (100mm
x 2,Tmm, 3,5um), pha dong gém acetonitril va acid formic 0,1% (90:10, v/v) két hgp vdi céc diéu kién t6i uu cla khdi phG MS. Phuang phap cho khodng tuyén
tinh 2 - 100ng/mL vdi gidi han phat hién 0,02ug/g, gidi han dinh lugng 0,1pg/g. D thu hoi dat 80 - 115% va dd lap lai trong ngay dao ddng tir 0,47 - 7,72%, do
tai 1dp dao dong tir 1,11 - 7,09% dat yéu cau theo AOAC véi nén mau nang ciing thuc pham bao vé stic khde.

Tirkhéa: Orlistat; cetilistat; thuc phdm bdo vé siic khde; giam cdn; LC-MS/MS.

ABTRACT

Orlistat and Cetilistat are prohibited substances in dietary supplements according to Circular No. 10/2021/TT-BYT. To ensure product quality control and
consumer safety, this study developed a liquid chromatography mass spectrometry (LC-MS/MS) method for the simultaneous quantification of Orlistat and
Cetilistat in weight loss dietary supplements. Samples were extracted using methanol and subsequently injected into an HPLC system equipped with an XBridge
(18 column (100mm X 2.1mm, 3.5um). The mobile phase consisted of acetonitrile and 0.1% formic acid (90:10, v/v), optimized for mass spectrometry (MS)
conditions. The method exhibited a linear range of 2 - 100ng/mL, with a limit of detection (MDL) of 0.02ug/g and a limit of quantification (MQL) of 0.1ug/q.
Recovery rates ranged from 80% to 115%, with intraday repeatability between 0.47% and 7.72%, and interday reproducibility ranging from 1.11% to 7.09%,
meeting the AOAC validation criteria for hard capsule dietary supplement matrices.

Keywords: Orlistat; cetilista; dietary supplement; weight loss; LC-MS/MS.
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1.MG PAU pham thuc phdm bao vé suc khoe, duoc quang cdo la an
Thifa can, béo phi I tinh trang phé bién trong xa hoi  toan. Vi Igi nhuan mot s6 nha san xuat da tron cac chat

hién dai, do vay, nhiéu ngudi tiéu dung tim dén cac san doc hai, chat cam si dung, chat dugc phép sir dung
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nhung liéu lugng khéng diung dé dua ra thi trudng.
Orlistat la thudc duoc chi dinh cho bénh nhan béo phi cé
BMI trén 30kg/m?, bénh nhan cé BMI I16n hon 27kg/m? va
€6 cac yéu té nguy cg, bao gébm tang huyét ap, ti€u dudng
va réi loan lipid mau [1]. Cetilistat bénh nhan béo phi c6
kém theo ti€u dudng loai 2 va réi loan lipid mau, vai chi
$6 BMI > 25kg/m?> mac du da diéu tri bang ché d6 an hoac
liéu phap tap thé duc [2]. Do vay, nhiéu nha san xuat thuc
pham bao vé stic khde thém vao san pham nham tang
hiéu qua gidm can. Tuy nhién, vdi liéu khong kiém soat
ching gay nén céc tac dung phu tu réi loan tiéu hoa dén
nhlng van dé nghiém trong hon nhu thiéu hut vitamin
hay anh hudng dén chiic nang gan [3, 4]. Trudc tinh trang
nay, Cuc Quan ly Thuc phdm va Dugc pham Hoa Ky (FDA)
da ban hanh quy dinh cdm céc nha san xuat va nha phan
phdi ti€p thi cac sén pham chia thanh phan bat hgp phap
hodc dan nhan sai [5]. G Viét Nam, B Y t& da ban hanh
Thong tu s6 10/2021/TT-BYT ngay 30 thang 6 ndam 2021
“Quy dinh Danh muc chat cdm s dung trong san xuat,
kinh doanh thuc pham bao vé sutc khde” gém 80 chat
trong d6 c6 Orlistat va Cetilistat .

Hién nay, da cé nhiéu phuong phap dugc st dung dé
dinh lugng Orlistat va Cetilistat trong thuc phdm bao vé
stic khée hay thuc phdm bé sung nhu nghién cdu cla
Zhou Yu va cac cong su st dung phuong phap HPLC-DAD
phan tich déng thai Orlistat va Cetilistat cing moét s6 chat
khéc trong thuc pham béo vé stic khée, MDL clia phuong
phdp la 189ng/mL [6]. J. Wang va cac cong sy st dung
phuong phap LC-MS/MS dé xac dinh Orlistat va 5 chat
khac trén nén thuc pham béo vé stic khde dang bét, dang
ldng c6 két qua MDL VA MQL cua Orlistat lan lugt la
0,24ug/g va 0,73ug/g [7]. Kim va cac cong su st dung LC-
MS/MS dé xac dinh Orlistat va 28 chat khac trén nén thuc
pham bé sung va thuc pham két qua MQL cta phuong
phdp 12 0,13ng/mL [8]. G Viét Nam, nhém tac gid N.T.Linh
va cac cong su da xac dinh Orlistat va 10 chat khac trén
nén thuc pham bao vé suc khode két qua cho MDL cla
Orlistat la 0,75pg/mL [9]. Tuy nhién, trén thé gidi cling
nhu trong nudc cac phuong phép xac dinh déng thai
Orlistat va Cetilistat trong thuc phdm béo vé stic khde con
rat it, ci yéu mai xac dinh mot trong hai chat. Nghién ciu
clia Zhou Yu va céng su strdung phuong phap HPLC-DAD
dé xac dinh déng thai Orlistat va Cetilistat. Tuy nhién,
phuong phéap nay chi phat hién dugc cac chat phan tich
& néng dé pg/mL, trong khi LC-MS/MS c6 d6 nhay vugt
tréi, cho phép phat hién & mic ng/mL. Nha d6, LC-MS/MS
khéng chi cai thién dang ké gi6i han phat hién ma con
dam bdo d6 dac hiéu cao hon, gitp phan tich chinh xac
ngay ca 6 néng do rat thap.
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Vi vay, nghién ctiu nay da phat trién phuong phap LC-
MS/MS dé dinh lugng déng thai orlistat va cetilistat trong
thuc pham bao vé suc khoe hé trg gidm can dang nang
cting do tinh phé bién ca dang bao ché nay.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chat

Chuén Orlistat d6 tinh khiét 99,4% (Dr. Ehrenstorfer -
Puc), s6 16 C15744000, chudn Cetilistat d6 tinh khiét
99,16% (TRC - Canada), s6 16 C280800. Cac dung mdi
acetonitrile, methanol, ethanol, acid formic dugc cung
cap Merck - Burc. Bot lam sach C18 - Bondesil c& hat 40um
c6 nguén goc cla Agilent Technologies - My.

Dung dich chuan géc tiing chat néng dé 1mg/mL
dugc chuan bi bang cach can chinh xac khoang 0,0100g
chat chuén (cé tinh dén d6 tinh khiét) trén can phan tich
c6 dé chinh xac 0,1mg, hoa tan va dinh muc dén thé tich
10mL bang dung moi methanol va bao quan & diéu kién
2-8°C.

Cac dung dich hén hgp chudn lam viéc dugc pha
loang tir dung dich hén hop chudn géc bang dung méi
methanol dé€ thu dugc day cac dung dich chudn lam viéc
c6 ndng do tir 2,0 dén 100ng/mL ngay trudc mai lan thi
nghiém.

Hé théng sic ky 16ng ghép ndi khdi phé 2 lan (LC-
MS/MS) H-class-Xevo TQD cua hang Waters - My. Cot
Xbridge C18 (100mm x 2,Tmm x 3,5um) va tién cot tuong
g, thé tich tiém mau 2L va cac thiét bi phu trg phong
thi nghiém khac.

2.2, Phuong phap nghién ctiu

2.2.1. Khdo sdt lua chon cdc théng sé thiét bj LC-
MS/MS

Tién hanh nghién ctu cac diéu kién LC-MS gom:

- Lua chon thanh phan pha dong véi chuong trinh déng
dong gém 10% kénh A, 90% kénh B, cac hé dung méi pha
déng gém: hé dung maéi 1 (Kénh A: acid formic 0,1%, Kénh
B: ACN), hé dung méi 2 (Kénh A: acid formic 0,1%, Kénh B:
MeOH), hé dung mdi 3 (Kénh A: nudc 0,1%, Kénh B: ACN),
hé dung méi 4 (Kénh A: nudc Kénh B: MeOH).

Lua chon cac diéu kién khéi phé: Dung dich chudn hén
hgp Orlistat va Cetilistat & nong d6 100ng/mL trong
metanol dugc tiém khéng cot vao hé théng MS dé xac
dinh cdc manh ion me va ion con cac manh tim duogc
dung d@é dinh tinh/ dinh lugng trong qua trinh phan tich.
Néng lugng va cham phan manh (CE), dién thé phan
manh dugc tu dong ti uu hda dé co dugc tin hiéu cao va
8n dinh. Cac théng s6 khéi phé ké (MS) dugc chon 1 ion
héa & ché d6 ESI (+), dién ap voi phun +4500V; nhiét do
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hinh nén 350°C, khi CID: Ar 1,5mTort, quét & ché do theo
doi da phdn ing (MRM).

2.3.2. Phuong phdp xir ly mau

Quy trinh xt ly mau ban dau nhu sau: V6i mau trang,
déng nhat 15 vién mau trang, tinh khéi lugng trung binh
vién. Can mot lugng chinh xac tir 0,59 - 1,0g mau bang
can phan tich dé chinh xac 0,1mg, cho vao éng ly tam
50mL. Thém dung moéi chiét (MeOH, EtOH, MeOH:n-
Hexan = 2:5, v/v), tién hanh chiét (lac ngang/rung siéu
am) trong 15, 30, 45 phut & 55°C, 65°C, 75°C . Ly tam 6000
vong/ phut trong 3 phut, chuyén toan bé dich vao binh
dinh muc 50mL. Chiét lap (1,2,3 1an), gop dich vao binh
dinh muic 50mL. Dinh muc bang dung méi chiét, loc. Véi
mau thd, can 0,59 mau trdng, thém 250uL dung dich
chuan hén hgp 10ug/ mL trén nén mau trdng, tucng
duang néng dé 50ng/mL dich chiét hay 5ug/g mau th.
Tién hanh quy trinh nhu trén vdi tiing diéu kién.

Cac khao sat dugc thuc hién cu thé nhu sau:

- Khdo sat dung méi chiét: MeOH, EtOH va hén hgp
MeOH : n- Hexan (2:5, v/v).

- Khao sat phuong phép chiét: rung siéu am, lac ngang.

- Khdo sat nhiét dé chiét: 55°C, 65°C, 75°C.

- Khéo sat thai gian chiét: 15, 30, 45 phut.

- S6 lan chiét: 1 1an, 2 1an, 3 lan

- Biéu kién lam sach: D€ loai bd chat béo va tap mau,
st dung C18-Bondesil lam chat hap phu. Tién hanh thém
0g; 0,05g; 0,1g; 0,29 bot C18 vao 6ng eppendorf, thém
TmL dich loc vortex trong 1 phut, ly tam 6000 vong/ phut
trong 3 phut. Loc qua mang loc 0,2um.

Cac diéu kién xtt ly mau trén dugc danh gia bang ham
lugng hoat chat theo cong thic:

CVk
~ m.1000
X (ug/g): Ham lugng chat phan tich.

C (ng/ml): Néng d6 chét phan tich trong mau trang
thém chuan.

V (ml): Thé tich dinh muc.

k: Hé s6 pha lodng.

m (9): Khoi lugng mau trang.

2.3.3. Xdc nhdn gid tri st dung cua phuong phdp
phan tich

Phuong phap dugc xac nhan gia tri st dung dua trén
cac quy dinh ctia AOAC[10l:

Tinh thich hgp cla hé théng: dugc danh gia qua do
léch chudn tuong d6i (RSD) clia thai gian luu va dién tich
peac khdong qua 2% véi viéc tiém lap lai 6 1an dung dich
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mau chuan c6 néng dd nam trong khoang tuyén tinh vao
hé théng sac ky.

Do dac hiéu: dugc danh gia thong qua phan tich mau
trdng, mau chuan, mau trdng thém chuan.

Gidi han phat hién va giéi han dinh lugng (MDL va
MQL) clia phuang phép dugc xac dinh théng qua phan
tich 13p lai 10 1an mau trdng thém chuén (trong khodng
5-7lan MDL uéc lugng), tinh gia tri trung binh va d6 léch
chuén (SD) clia néng d6 xac dinh dugc. MDL va MQL
tuang ung bang 3SD va 10SD, hé sé R = xw/MDL phai
trong khodng tur4 - 10.

Do chinh xac cta phuong phap dugc danh giad thong
qua dé lap, d6 tai lap va do thu héi.

Do 13p lai: thém mét lugng chudn xac dinh vao mau
trang, phan tich lap lai 6 1an bang phuang phap da khao
sat, danh gia do léch chuan tuong déi RSDr.

Do téi lap: tién hanh 2 ngay khac nhau trén cung
chung phuong phap, danh gia qua thong s6 RSDg.

D6 thu héi: D6 thu héi dugc xac dinh & 3 miic néng do
thap, trung binh va cao. Thém moét luong chuan xac dinh
vao mau trang, phan tich Iap lai 6 1an bang phuong phap
da khdo sat.

Xt ly s6 lieu bang phan mém MassLynx V4.1 va
Microsoft Excel 2019.

3. KET QUA VA THAO LUAN
3.1. T8i uu héa cac diéu kién thiét bi LC-MS/MS

3.1.1. Khdo sdt lua chon pha déng

Pha dong la yéu t6é quyét dinh dén hiéu qua tach sic
ky. K& qua khado sat cac hé pha déng dugc thé hién &
bang 1 va hinh 1, cho thay hé pha déng hé pha déng 1
(acid formic 0,1% va ACN) cho peak can xiing, dién tich va
chiéu cao 6n dinh, tin hiéu I6n nhat giup lam tang dé
nhay cia phuong phéap, d6 rong chan peak nhd, ty Ié tin
hiéu trén nhiéu 1én lam tang d6 chon loc cho chat phan
tich, peak can d6i, khong co hién tugng bi ché peak hay
kéo dudi, sé dia ly thuyét cao nhat cho kha nang tach tét.
Do dé, hé dung moi pha déng gém HCOOH 0,1 %: ACN
(10:90, v/v) dugc luya chon.

2REEA1 07 campb=2 F2:RARR of 3 channel=s ES

Tarlistat SHE T = 16D

1 R Pl 1. .51 1e+008

g AR L
53 b min
20E501 07 sampb=2 F2:FAMM of 2 channel=s ES s
49E.F = 3215

ittt
: 3 .avF i 1. 230e 008
=3 sesog ey L
: | i LN

53 min

2ES0107 sampk=2 F2:RAARM ol 2 channel=s ESs

Carlistal 49E.T = 337
: = a7 i 5.1 1ESe 00
g 1025 75 ) L
3 o min
=0 4,00
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Bang 1. Khao sat dung mi pha dong

Hépha |Chatphan| Theigian Dién tich peak Chiéu cao peak Dorongchan | Soédialy Ty lé tin hiéu trén
dong tich luu (phut) (cps.s) (cps) peak (Wy,-s) | thuyét(N) nhiéu (S/N)
Hé1 Orlistat 3,3620,01 44780,76 + 361,36 193432,00+685,39 9,88+1,26 1985,36 1305,45+272,53
Cetilistat | 11,08+0,03 | 603990,79+3981,24 | 1104185,33+11878,88 27,76+0,76 3179,40 3670,48+3248,57
Hé2 Orlistat 3,32+0,01 21077,70+£199,19 93205,33+2863,12 12,07£0,33 1510,81 1082,39+638,66
Cetilistat | 14,12+0,09 | 173844,87+7130,69 | 252934,33+9307,20 43,02+2,85 2165,51 1873,29+1472,62
Hé3 Orlistat 3,1620,01 22371,29+444,54 99780,67+1217,04 11,43£0,48 1529,56 1017,19 £218,61
Cetilistat | 13,17£0,10 | 197091,02+£6654,01 280956,00+9749,17 38,52+1,48 2335,96 1394,79+928,92
Hé4 Orlistat 3,250,01 | 17770,86+£55704,97 | 277906,67+86486,87 9,53+0,53 2330,46 1210,29 + 207,37
Cetilistat | 10,56+0,02 | 351508,99+55709,64 | 694458,67+93591,70 25,81£1,35 3353,50 4190+1323,02
20e50107_sample2 F1:MAM of 2 channeis 5+ ca hai chat déu c6 0,99 < R? < 1 va d6 chéch < 15%, dat
. Carili s tat 4023 = 178 N
] U 1.107e+006 yéu cau clia AOAC.
1 SOZN40.7E | I|I
] II|I y Bang 3. Khoang tuyén tinh va dudng chuan clia céc chdt phan tich
i h
5 T T min Chatphantich | Khodng tuyén tinh Dudng chuan
EI.:E&_JHJ? sun'gl‘-:\c;z"slm F1:RRR ol .:qu:‘I-_:'.i:t-cl.lsLE ﬁE . y=123,107x+7261623
] PR I."'.I LR Orlistat 2,0-100,0ng/mL ,
- i) R?=0,9995
] N N y =4408,76x + 14679,7
e e - min VT ’
5 e ey e Cetilistat 2,0-100,0ng/mL R =0,9997

Hinh 1. Sac ky do hé pha dong 1

3.1.2. Lua chon diéu kién MS

Bang 2 thé hién két qua khi bom dung dich chuan hén
haop orlistat va cetilistat & nbng d6 100 ng/ mL khéng qua
c6t vao hé thdng MS vai ché do ion hoda ESI (+), quét & ché
do theo doi da phan tng (MRM). Két qua cho thay, cac
théng sé MS cla phuang phap dap Ung cac yéu cau cua
quy dinh chau Au [11] khi c6 it nhat 5 diém IP (1 ion me,
2-3ion con cho muc dich dinh tinh va dinh lugng).

Bang 2. Diéu kién manh khdi cla cac chat phan tich

(hétti cphhe“m I;):l /r:)g It()'r:1 ;.:)n CE (V) So :I;ém
Orlistat 496,7 337 10 5
319 12
160% 10
Cetilistat 402,3 178,00% 10 55
160,05 26

*: Mdnh ion diing dé dinh lugng
3.1.3. Xdy dung duéng chudn

Thuc hién do dung dich chudn hén hgp c6 néng dé
mbi chat thay déi tir 2ng/mL dén 100ng/mL. Két qua
dudng chudn dugc trinh bay & bang 3. Pudng chuan cda
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(*) y la dién tich peak, x la ndng dd chdt phdn tich (ng/mlL)
3.2. Nghién cuu lua chon phuong phap xi ly mau

3.2.1. Khdo sdt dung méi chiét

Hinh 2 thé hién két qua khao sat dung méi chiét, véi 2
chat nghién ctu khi chiét bang methanol cho hiéu suat
cao nhat, két qua tuang déng vai cac nghién ciu trudc do
[6-8]. Do d6, methanol dugc lua chon st dung lam dung
moi chiét mau.

Khao sat dung moi chiet

6.00
® e 468
2 4.00
E ' 2.70
€200 .
S 0.00

MeOH MeOH: n-Hexan = 2:5
m Orlistat ~ m Cetilistat

Hinh 2. Két qué khao sat va lua chon dung moi chiét

3.2.2. Khdo sdt phuong phdp chiét, nhiét dé chiét

Két qua cho thdy phuong phap rung siéu am cho hiéu
suat chiét cao hon so vai phuang phap lac ngang véi ca
hai chat, két qua nay phu hgp véi cac nghién ciu trudc
day [7, 8]. Do d6 phuong phép rung siéu am dugc lua
chon cho nghién ciu nay.
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Tién hanh chiét & ba muc nhiét dd 55°C, 65°C, 75°C. Két
qua cho thay & nhiét d6 65°C cho hiéu suat chiét cao nhat.
Vi vay dé tai lua chon rung siéu am & 65°C dé x ly mau.

3.2.3. Khao sdt thdi gian chiét, sé ldn chiét

Thai gian chiét qua ngan thi cht phan tich chua thé
hoa tan hét, ngugc lai thoi gian qua dai sé tén thai gian
chiét mau. Két qua khao sat cho thdy, ham luong hoat
chat thu dugc khi chiét 30 phut va 45 phut khong chénh
nhau qué nhiéu. Do vay, dé tiét kiém thdi gian chiét ciing
nhu han ché nguy co orlistat bi thdy phan & nhiét dé cao
trong thai gian chiét dai, nghién ctiu chon thai gian chiét
la 30 phut.

Chiét 13p lai 1a mot cach dé dam béo thu héi dugc téi
da chat phan tich dugc chiét ra khoi nén mau. Két qua cho
thay khi chiét 1ap 2 1an va 3 1an cho hiéu suat cao hon chiét
11an, tuy nhién do ham lugng hoat chat thu hoi gitra 2 1an
va 3 1an chiét khédng chénh qua nhié nén dé tiét kiem thdi
gian va dung méi nghién cttu quyét dinh lua chon chiét
lap 2 lan.

3.2.4. Khdo sdt diéu kién lam sach méu béng C18-
Bondesil

Hinh 3 thé hién két qua khao sat khd nang lam sach
mau ctia C18-Bondesil. Khi st dung 0,1g va 0,2g chat lam
sach C18, ham lugng chat phan tich gidam dang ké. Khi
dung 0,05g C18 ham lugng orlistat khéng thay déi, ham
lugng cetilistat giam 0,2% so v&i mau khong dung C18. Vi
vay, véi cadc mau TPBVSK phuc tap (mau, dau) diing 0,059
C18-Bondesil d€ lam sach 1mL dich loc mau theo quy
trinh xtr ly & trén.

Khao s4t lam sach mau béng Cl18

= 600 4.96 4.98 4.964.97
® 5.00
=4.00 351 323
o
£ 3.00
= 2,00 1.56 133
1.
0.00
0g 005¢g 01g 02¢g

m Orlistat m Cetilistat

Hinh 3. Két qua khao sat diéu kién lam sach mau bang C18-Bondesil
3.3. Xac nhan gia tri s dung cia phuong phap

3.3.1. Tinh thich hop ciia hé théng

Sau khi tiém I3p lai 6 1an dung dich mau chuan hén
hgp 2 chat c6 ndbng dé 100 ng/mL vao hé théng séc ky,
két qua & bang 4 cho thay do léch chuan tuong déi ctia
thai gian luu va dién tich peak d6i vai 2 chat déu nhé hon
2%, dap ung theo yéu cau ctia AOAC.
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Bang 4. Két qua tinh thich hop cla hé thdng

Chat Thei gian luu Dién tich peak
phan tich | Trung binh (phat) |  RSD Trung binh (cps.s) | RSD
Cetilistat 10,30 0,16 453581,68 0,35
Orlistat 3,20 0,31 13149,32 0,35

3.3.2. b6 ddc hiéu

Két qua & bang 5 cho thdy, d6 dac hiéu ctia phuong
phap dap Ung yéu cau déi véi cac chat cdm vé ty 1é ion véi
> 5 diém nhan dang (IP) (1 ion me va 2-3 ion con). Hinh 4
thé hién sdc ky d6 clia cac mau, mau trdng khoéng co tin
hiéu clia chat phan tich, mau chuan va mau trdng thém
chuén c6 peak ctia chat phan tich cung thai gian gian luu.
Nhu vay, phuang phéap c6 do dac hiéu tot.

Béng 5. 56 diém IP clia Orlistat va Cetilistat

Chit S6 | Tylémanh
han tich Mau diém | dinhluong/ |Trung binh
P IP | dinhtinh
Cetilistat Chuédn 5 1,06 1,50
Trang thém chudn | 5 1,23
Orlistat Chudn 55 1,25 1,15
Trang thém chudn | 5,5 1,74
Orlistat 20241130 sample! FZMRM of 3 channels £S5+
AT 567> 160
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5:||\|||||‘|||\|\||||\||||\||r|'|in
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] [
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Hinh 4. S3c ky d6 (a) mau trdng, (b) mau chudn va (c) mau tring thém
chudn

3.3.3. Gidi han phdt hién (MDL) va giéi han dinh
luong (MQL)

Tién hanh phan tich phan tich 13p lai 10 lan & muic
nong dé 2ng/mL. Két qua MDL, MQL dugc trinh bay trong
bang 6.

Bang 6. Gidi han phat hién va gi6i han dinh lugng cta Orlistat va Cetilistat

Chatphan tich | Nénmau | MDL (pg/g) | MQL (pg/q) R
Orlistat Nang ciing 0,03 0,08 4,02
Cetilistat Nang cting 0,02 0,08 4,12

MQL tinh toan dugc la 0,08ug/g, R nam trong
khoadng 4 dén 10 dat yéu cau AOAC. Tuy nhién dé dam
bdo do thu héi clia két qua nhom nghién ctu lua
chon MQL = 0,10pg/g. Nhu vay, MDL va MQL trong
nghién clru nay thap hon so véi cac nghién ciu [7] c6
MDL va MQL cta orlistat lan lugt la 0,24ug/g va 0,73ug/g
va [6] c6 MDL cUa cetilistat [a 189ng/mL.

3.3.4. D6 chinh xdc
Bang 7. K&t qua tham dinh dd lap, do tai lap

Do lap lai Do tai lap
chat Cspk lﬂ;:; Yéu ||;Z:]g Yéu
phan i RSD | i RSDe |
tich (ng/mlL) | trung % cu | trung % du
binh AOAC | binh AOAC
(ng/g) (hg/g)

2 010 | 7,72 |<21%| 0,0 | 7,09 |<32%
Orlistat 20 1,01 | 1,87 [<15%| 099 | 450 |<22%
100 498 | 047 |<15%| 5,08 | 232 |<22%
2 0,10 |687 |<21%| 0,70 | 590 |<32%
Cetilistat 20 094 | 242 |<15%| 0,95 |3,02 |<22%
100 494 10,79 |<15%| 4,95 1,11 1<22%

160 | Tap chi Khoa hoc va (dng nghé Trudng Dai hoc Cong nghiép Ha Noi

Tién hanh 13p lai 6 1an trén nén mau trang thém chuan
& 3 muc nong dé khac nhau la 2ng/mL, 20ng/mL,
100ng/mL. Két qua dé lap va dé tai lap dugc thé hién
trong bang 7 cho thay RSD;, va RSDgr déu nam trong gidi
han cho phép ctia AOAC.

D06 thu hoi & 3 muc ndng dé doi véi 2 chat phan tich
dugc thé hién 3 bang 8. O ca ba muc ndng dd do thu hoi
déu dap ung yéu cau AOAC.

Bang 8. K&t qua tham dinh do thu hoi

Chitphan |  Cspk r;‘:;‘:l’:: Pothuhdi | Yéuciu
tich (ng/mL) (%) | AOAC(%)
(ng/g)
Orlstat 2 010 | 846910529 | 60-115
20 101 | 91,60-10409 | 80-110
100 498 | 99,16-10635 | 80-110
Cetlistat 2 010 | 913511098 | 60-115
20 094 | 883110098 | 80-110
100 494 | 89,47-100,69 | 80-110

3.4. Phan tich mau thuc

Ap dung phuong phap da xay dung va xac nhan gia tri
st dung dé phan tich 10 mau thuc phdm bao vé stic khde
ho trg gidm can dang nang cing. Cac mau déu duogc lay
mau, ma héa va luu theo dung quy trinh cta Vién kiém
nghiém an toan vé sinh thuc phdm quéc gia. Két qua
phan tich dugc trinh bay trong bang 9.

Bang 9. Két qua phan tich mau thuc

Ma mau Orlistat (pg/ vién) Cetilistat (pg/ vién)
NC1 KPH" KPH
NQ2 48,49 KPH
NG 6,10 KPH
NC4 KPH KPH
NG5 KPH KPH
NC6 0,08 KPH
NC7 KPH KPH
NC8 KPH KPH
NC9 0,01 KPH
NC10 KPH KPH

(*ndng do dudi MDL = 0,02ug/q vdi Cetilistat va MDL = 0,03ug/g vdi
Orlistat)

Trong s6 10 mau phan tich, phat hién 4 mau nang
cling c6 mat orlistat v6i ham lugng tir 0,01ug/vién dén
48,49ug/vién, trong10 mau khéng phat hién cetilistat.
Diéu nay cho thay van c6 hién tugng thém chat cam
trong trong thuc pham bao vé suc khoe. Trong thai gian
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tdi, tiép tuc phan tich s6 lugng mau I6n han nham danh
gid thuc trang va nguy co tron trdi phép orlisat va
cetilistat trong thuc pham bao vé stic khoe.
4. KET LUAN

Nghién ctu da xay dung thanh céng quy trinh dinh
lugng dong thai orlistat va cetilistat trong vién nang ciing
bdo vé suc khée bang phuong phap LC-MS/MS véi quy
trinh x&r ly mau don gian, thoi gian phan tich nhanh va
khodng tuyén tinh réong 2,0 - 100ng/mL. Phuong phap da
dugc xac nhan gia tri st dung dap Ung yéu cau AOAC va
da dugc 4p dung dé dinh lugng orlistat va cetilistat trong
10 mau nang cing thuc pham bao vé stc khoe hé tro
giam can trén thi truong. Két qua, da phat hién 04 mau co
chua orlistat trong san pham, diéu nay dat ra yéu cau cap
bach can gidm sat chat ché hon cla cac co quan quan ly.
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