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Tom tit

Cyproheptadin (CYP) 1a mdt khang histamin H1 thuong bi trdn trai phép trong cac
thuc pham chirc nang dé kich thich su thém an, ting can cua tré nho, hién di bi cAm str dung
trong thuc phdm bao vé stc khoe theo quy dinh tai Thong tu 10/2021-BYT. Phuong phéap
dugc nghién ciu sir dung hé théng sic ky long khoi phd hai lan cia Agilent Triple
Quadrupole 6460 vi manh 288,1 — 96,1 va 288,1 — 191,2 dugc lya chon dé dinh luong
va dinh tinh. Cot sic ky XBridge C18 (100 mm x 2,1 mm, 3,5 um) voi pha dong gom
acetonitril va acid formic 0,1% duoc lya chon cho phép tach sic ky. Chat phan tich duoc
chiét bang methanol va 1am sach bang hdn hop bot PSA (Primary Secondary Amine) va bot
C18. Po thu hdi dat trong khoang 80 — 110% va d6 dung cua phuwong phap dat yéu cau vé
tham dinh phuong phap theo quy dinh cta Hiép hoi cac nha hoa hoc phan tich chinh thdng
(AOAC) & cac murc nong do thém chuan trén ba nén mau thuc pham bao vé strc khoe dang
cdm, dang siro va thuc phém bo sung dang stra bot. Gidi han phat hién va dinh lugng dat
duoc 0,08 mg/kg va 0,25 mg/kg v6i nén miu siro; 0,15 mg/kg va 0,50 mg/kg voi nén mau
cdm va nén sira bot. Phuong phap di duoc ap dung dé phén tich 30 miu thuc pham chic
nang trén thi truong va phat hién 01 miu siro dwong tinh (ham lugng 1,67 mg/liéu ding
10 mL). Phuong phép c6 thé tmg dung phuong phéap dé phan tich CYP trong cac mau thyc
pham chirc ning trén thi truong ciing nhu phat trién dé phan tich dong thoi cac chét tron trai
phép khac c6 tinh chat va tac dung tuong tu trong cac nghién ctru tiép theo.

Tir khod: Cyproheptadin, khang histamin HI, thwc pham chire ndng, LC-MS/MS

1. PAT VAN PE
Cyproheptadin 13 mot phan tir co chira vong piperidin lién két véi mot hé ba vong
(Hinh 1) nén dugc xép vao phan nhém piperidin ctia cac thude khang histamin, duoc sir dung
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trong lam sang tor ndm 1961 trong cac trudong hop di itng nhu viém da, cham, viém miii theo
mua, viém két mac dj ung v.v [1]. Do tac dung kich thich sy thém an, tdng can nén CYP
duoc str dung ngoai chi dinh cta thudc dé diéu tri cho cac trudng hop biéng an, suy dinh
dudng nang, suy kiét, trén ca nguoi 16n va tré em. Tuy nhién, bén canh sy cai thién vé can
ning 1a nguy co béo phi, tinh trang chan 4n sau khi ngung dung thudc va cac van dé sirc
khoe khac nhu gay khd miéng, tdo bon, nhin mo, kho tiéu tién, anh huong dén hé than kinh
trung wong [2]. Mic du thube dd duoc nhiéu nudc khuyén cdo khong sir dung cho muc dich
tang can nhung C'YP van bi tron trai phép trong mot sé san pham danh cho tré nho [3]. Thang
6 ndm 2021, B6 Y té d4 ban hanh Thong tu 10/2021/TT-BYT [4], quy dinh Cyproheptadin
12 mot trong nhitng chat cAm sir dung trong san xuét, kinh doanh thuc pham bao vé stic khoe.
Trén co s& d6, nhom nghién ctru tién hanh xay dung phuong phép dé xac dinh Cyproheptadin
trong thuc pham bao vé sirc khoe va thuc pham bd sung trén nén sita bot thuong dung cho

O

tré dudi 36 thang tudi.

N
|

Hinh 1. Cdu tric hod hoc ciia CYP

Hién nay, di c6 nhiéu phuong phap dugc str dung dé dinh lugng Cyproheptadin nhur
quang phd UV-Vis [5], sic ky mién dich [6], sic ky 1ong v6i nhidu detector khéc nhau [7—
10]. C6 thé thdy cac phuong phap quang phd twong ddi don gian, dé thyrc hién va it ton kém.
Tuy nhién, cdc phuwong nay thudng chi ap dung cho cic mau chi c6 Cyproheptadin, vi thé
chua thé hién sy ddc hiéu néu xac dinh Cyproheptadin trong cic mau da thanh phan. Phuong
phap sdc ky mién dich ¢ d6 dic hiéu cao, gidi han phat hién thép nhung chua phé bién &
Viét Nam, qua trinh chuan bi phirc tap va gia thanh cao. O Viét Nam di c6 mot s6 nghién
ctru xac dinh mot s6 chat nhom khang histamin H1 va mot s6 thude chdng di tng bao gdm
Cyproheptadin trong ché phim dong duoc bang k¥ thuat sic ky long HPTLC, HPLC-PDA,
LC-MS/MS [7, 8]. Két qua cho thiy phuong phap str dung LC-MS/MS c6 do nhay tdt, gisi
han phat hién thap hon so v6i cac phuong phap khéc, phtt hop dé phan tich cac chat tron trai
phép trong mau phan tich, phu hop véi cac két qua nghién ctru trude day trén thé gioi [9,
10].

Nén méu thyc phdm chirc ning hd trg ting can, gitp an ngon miéng thuong chira cac
thanh phﬁn nhu vitamin, acid amin (lysin, taurin) v.v. K¥ thudt LC-MS/MS dugc lua chon
nhd d6 nhay va d6 dic hiéu cao ciing nhu c6 kha ning img dung dé sang loc cac chét ¢ ciu
tric twong ty trong nhiéu déi twgng mau khac nhau. Dé loai tap chat nhu dudng trong nén
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mau siro, chat béo trong nén mau stra va han ché anh huéng cua nén mau, ky thuat lam sach
st dung chiét phan tan pha ran (d-SPE) dugc khao sat 1a diém mdi ciia nghién clru nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ctru

Phuong phap dugc khao sat trén thuc phdm chire ning hd tro ting can gém thuc phim
bd sung vi chit dinh dudng (TPBS) danh cho tré dudi 36 thang tudi (sira bot) va thuc pham
béao vé ste khoé (TPBVSK) dang cdm va siro. Phuong phap sau khi thdm dinh dugc ap dung
dé phan tich 30 mau dich vu gti dén Vién Kiém nghiém an toan vé sinh thuc phim qudc gia
trong nam 2022.

2.2. Thiét bi, dung cu va héa chit, chat chuin

2.2.1. Thiét bi, dung cu

Nghién ctru st dung cac thiét bi, dung cu thong thudng ctia phong thi nghiém, bao
gom:

- Thiét bi: hé thong LC-MS/MS Agilent 6460 Triple Quad (Agilent), cot sic ky pha
dao XBridge C18 (100 mm x 2,1 mm, 3,5 pm) (Waters). Cac thiét bi khac gébm: cin phan
tich ¢ do chinh xac 0,1 mg (Mettler Toledo), may rung siéu am két hop gia nhiét (S180H,
Elma), may ly tim (Mikro 200R, Hettich), may ly tim (mZ 207H, Hermle), may lic vortex
(Vortex 3, IKA).

- Dung cu: micropipet c6 thé hut chinh xac thé tich 10-100 uL, 100-1000 pL
(Eppendorf), pipet paster, ong ly tim 15 mL va 50 mL (Corning), binh dinh mirc cac loai
(Isolab), gidy loc, mang loc PTFE RC15 0,22 pum (Sartorius), lo dung mau 1,8 mL (Agilent).
2.2.2. Héa chdt, chdt chudn

Céc hoa chat déu dat tinh khiét sic ky, gdm: methanol (MeOH), acetonitril (ACN),
acid formic 98%, amoni format, magie sulfat khan (MgSO4) cung cap bdi Merck, bot 1am
sach C18, PSA (Agilent) va nudc tinh khiét dung cho sic ky ctia phong thi nghiém. Chat
chuan Cyproheptadine hydrochloride (s6 16 1016606, d6 tinh khiét 91,7%) ctia LGC. Dung
dich chuin gbc dugc pha trong methanol, bao quan & 4°C. Cac dung dich chuan lam viéc
duoc pha lodng tir chuan gdc bang methanol.

2.3. N6i dung va phwong phap nghién ciru
2.3.1. Khao sat diéu kién phan tich CYP bang LC-MS/MS

Khao sat diéu kién khdi phé: su dung dung dich chuian CYP 1,0 pg/mL, tdi wu tu dong
bang phan mém cua thiét bi. Khao sat diéu kién sic ky 1ong: cot sic ky pha ddo XBridge
C18 (100 mm x 2,1 mm, 3,5 pm), khdo sat lya chon dung moi gém kénh A: acid formic
0,1% (HCOOH 0,1%) va amoni format 10 mM (HCOONH: 10 mM) va kénh B: methanol
(MeOH), acetonitril (ACN).

Khao sat chuong trinh gradient:
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+ Chuong trinh 1 (CT1): 0 — 1,5 phat: 80% A; 1,5 — 2 phut: 80 — 10%; 2 — 5 phut:
10% A; 4 — 6 phut: 10 — 80%; 6 — 8 phut: 80% A

+ Chuong trinh 2 (CT2): 0 — 3,5 phat: 100% A; 3,5 — 5 phat: 100 — 10%; 5 — 7 phut:
10% A; 7—7,5 phuat: 10 — 100%; 7,5 — 8 phut: 100% A

+ Chuong trinh 3 (CT3): dang dong theo ty 1& 50: 50

+ Chuong trinh 4 (CT4): 0 — 2 phut: 90% A; 2 — 3 phat: 90 — 10%; 3 — 5 phut: 10% A;
5 — 6 phut: 10 — 90%; 6 — 8 phut: 90% A.

2.3.2. Khdo sat dung méi chiét

Khao sat diéu kién xur Iy mau trén mau tring (TPBVSK dang cbm, siro va TPBS trén
nén sira dang bot) dugc thém chuan véi néng do xac dinh. Mdi khao sat dugc phan tich hai
mau lip lai va tinh két qua trung binh. Dya trén d¢ tan cua chét phan tich va dé han ché chiét
tap chat (két tia protein, hoa tan kém duong), tién hanh khao sat v6i hai loai dung moi:
MeOH va ACN. Quy trinh xir Iy mau dy kién nhu sau:

Can 1,0 g mAu trang vao 6ng ly tim 50 mL. Thém chuan. Thém 4 mL nudc, lic vortex
trong 1 phut cho phan tan déu. Thém khoang 30 mL dung méi, ddy nip, rung siéu am trong
10 phut. Ly tam 6000 vong/phit trong 5 phat. Gan dich vao binh dinh mirc 50 mL. Chiét lap
lai v6i 10 — 15 mL dung moi. GOp dich va dinh murc béng dung moi chiét. Loc qua giéy loc
0,45 pm, mang loc 0,22 pm, phan tich bfmg LC-MS/MS. Méi khao sat dugc phan tich lip
lai ba lan, tinh gia tri trung binh va so sanh dg thu hdi.

2.3.3. Khao sat diéu kién lam sach

Dich chiét sau khi Iyra chon dung méi (2.3.2) duoc 1am sach theo cac cach sau:

(1): chi lam sach qua mang loc 0,22 um,

(2): hit 1 mL dich chiét vao dng d-SPE chita 50 mg bot C18,

(3): hat 1 mL dich chiét vao dng d-SPE chira 50 mg bot PSA,

(4): hut 1 mL dich chiét vao dng d-SPE chira 50 mg bot C18 va 50 mg bot PSA.

Léc xody 1 phut va ly tim & toc do 13000 vong/phut trong 1 phat. Hut 0,8 mL dich
chiét vao lo dung mau, phan tich béng LC-MS/MS. Méi khao sat duoc phan tich lip lai ba
lan, tinh gi tri trung binh va so sanh d6 thu hoi.

2.3.3. Panh gid dnh huwdng cia nén mau
Duyng dudng chuan dung moi va dudng chudn trén nén mau tring co6 ndng do trong
khoang 5 — 200 ng/mL. Anh hudng nén (ME%) duoc tinh theo cong thic:
ME (%) = 22— %+ 100
a‘S
Trong d6: am 1a 46 ddc ciia dudng chuan pha trén nén mau tring,
as 12 d6 dbc ctia dudong chuan pha trén dung méi.
2.3.4. Tham dinh phwong phdp

Phuong phép sau khi xay dung duoc thAm dinh céc tiéu chi theo yéu cau cia AOAC
[11] bao gém: do dac hiéu, khoang tuyén tinh, gioi1 han phat hién, giéi han dinh lugng, do
dang, do lap lai.
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3. KET QUA VA BAN LUAN
3.1. Két qua khao sat diéu kién LC-MS/MS

Thir nghiém trén hé théng LC-MS/MS cho thay diéu kién phan tich CYP sir dung
ngudn ion hoa phun dién tir ion héa dwong (ESI+), ché d6 quét MRM vé&i manh dinh luong
288,1 — 96,1 va 288,1 — 191,2 (Hinh 2) voi thé va cham (CE) 1a 38 V véi ca hai manh cho
tin hiéu chét phén tich cao va on dinh nhat.
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Hinh 2. Phé khéi ciia Cyproheptadin
Cot sac ky dugc lya chon sau khi tham khao tai liéu va dua trén diéu kién c6 san cua
phong thi nghiém. Hé pha dong sir dung duoc khao sat gom pha dong kénh A: HCOONH,
20 mM, HCOOH 0,1% va kénh B: methanol (MeOH) va acetonitril (ACN) v&i cung chuong
trinh dung moi. Két qua khao sat Iyra chon thanh phan pha dong dugc trinh bay tai Bang 1.

Bing 1. Két qua khdo sdt lwa chon thanh phan pha déng

STT Konh A Konh B Dién tich Chiéu cao Do rong
pic pic chan pic
Phadong1  HCOONHs, ACN 26549 8988 0,249
10 mM
Phadong2  HCOONHs, MeOH 8324 597 0,464
10 mM
Pha dong 3 HCOOH MeOH 11131 1510 0,646
0,1%
Pha dong 4 HCOOH ACN 42824 19222 0,215
0,1%

Tir két qua Bang 1 cho thiy hé pha dong 4 gdm acid formic 0,1% va ACN véi chuong
trinh gradient cho pic ¢ dién tich va chiéu cao 16n nhat, d6 rong chan pic nho nhét, pic can
ddi, khong c6 hién tugng bi ché pic hay kéo dudi duoc lya chon. Do do, lua chon hé pha
dong chira HCOOH 0,1% va ACN dé khao sat chuong trinh gradient.
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Tién hanh khao sat mot sb chuwong trinh gradient theo 2.3.1, sic ky d6 duogc trinh bay
trong Hinh 3.
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Hinh 3. Sic ky d6 phén tich CYP theo cdc chwong trinh gradient

T sac ky do Hinh 3 thiy rang chuong trinh 3 tuy c6 dién tich pic 16n hon nhung pic
bi kéo chan, thoi gian luu sém, ¢ thé bi anh hudng bdi cac tap chat phan cuc ¢6 trong nén
mau. Chuong trinh gradient 4 cho tin hiéu chiéu cao va dién tich pic cao hon so véi chuong
trinh 1 va 2, pic can ddi, tin hiéu phan tich t6t va 6n dinh twong tu véi két qua cta mot sb
nghién ctru khéc [5-8]. Do d6 lya chon chuong trinh gradient 4 véi pha ddng HCOOH 0,1%
va ACN.

Céc thong sb khdi pho va diéu kién sac ky long da lwa chon dugc tom tét trong Bang 2.

Bing 2. Piéu kién LC-MS/MS phén tich CYP

Théng so Gid tri
Manbh ion dinh lugng (CE*) 288,1 — 96,1 (38)
Manh ion dinh tinh (CE*) 288,1 — 191,2 (38)
Cot sic ky XBridge C18 (100 mm x 2,1 mm, 3,5 pum) (Waters)
Pha dong Kénh A: Acid formic 0,1% trong nudc, Kénh B:
i ACN
0 — 2 phut: 90% A; 2 — 3 phat: 90 — 10%; 3 -5
Chuong trinh gradient phut: 10% A; 5 — 6 phut: 10 — 90%;
6 — 8 phut: 90% A
Téc do dong 0,3 mL/phut
Thoi gian phan tich 8 phut
Thé tich bom 5uL

*CE: thé va cham (V)
3.2. Khio sat quy trinh xir Iy miu
3.2.1. Khdo st dung méi chiét
Tién hanh thém 50 uL dung dich chuén trung gian 50 pg/mL trén nén mau tring, twong
duong ndng d6 50 pg/mL dich chiét hay 2,5 mg/kg miu thir. Khao sat hai loai dung moi
chiét gdm MeOH va ACN theo quy trinh xir Iy mau dy kién muyc 2.3.2 va so sanh d6 thu hoi.
Két qua dugc trinh bay trong Hinh 4.
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Hinh 4. Két qua dp thu hoi khao sdt dung méi chiét

Két qua biéu dién trén Hinh 4 cho thiy methanol cho hiéu sut chiét tot nhat, phii hop
v6i két qua nghién ciru trude day [10]. Mat khac, methanol 13 dung méi phd bién, co gia
thanh ré nén viéc Iya chon dung méi chiét 1a methanol gitp tiét kiém chi phi va thoi gian voi
hai 1an chiét 1ap bang k¥ thuat rung siéu 4m trong 10 phut/lin ma van dam bao do thu hoi
theo yéu cdu cia AOAC [11]. Do d6, lya chon dung méi chiét 1a methanol cho cac nghién
ctru tiép theo.

3.2.2. Khado sat diéu kién lam sach

Dich chiét methanol (3.2.1) dugc dung dé khao sat diéu kién lam sach. K thuat chiét
phan tan pha rin d-SPE 14 k¥ thuat don gian, nhanh chong dugc nhom nghién ciru lya chon.
Tién hanh khao sat v6i hai loai chat hap phu pho bién 13 bot C18 va PSA, thu duoc két qua
¢ Hinh 5.

Két qua khao sat diéu kién 1am sach

100.0
P
5 800 ® Mang 0,22 pm
s B PSA
<O
@ C18 + PSA
60.0 mC18
40.0

Stra bot Siro Nén mau

Hinh 5. Két qua dé thu hoi khdo sat diéu kién lam sach

Tham khao tai liéu [12], str dung 50 mg mdi chat hap phu cho 1,0 mL dich chiét. So
sanh d6 thu hdi sau khi 1am sach bang d-SPE véi d6 thu hdi cua dich chiét chi loc qua mang
0,22 um. Két qua duoc trinh bay trong Hinh 5.
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Két qua khao sat cho thdy viéc st dung két hop PSA va C18 gitip ting dang ké d6 thu
hdi. Chit hap phu PSA gitip loai bo dudng va céc acid hitu co, trong khi C18 ¢ kha ning
giit lai chit béo va cac hop chit khong phan cuc c¢6 trong nén miu. Do d6, hdn hop 50 mg
PSA va 50 mg C18 dugc lua chon dé lam sach cho 1 mL dich chiét. bay la diém méi cua
quy trinh so véi cac két qua trude dy [7-10]. Viéc sir dung bot lam sach PSA va C18 gitp
loai tap chat va giam anh hudéng ciia nén miu, cling nhu gitp bao vé cot va ting tudi tho va
hiéu qua str dung thiét bi ma vin dam bao hiéu suét thu hoi.

Quy trinh xtr Iy mau t6i wu dwgc lira chon nhu sau: can 1,0 g miu tring vao éng ly tim
50 mL. Thém 4 mL nudc, lic vortex trong 1 phat cho phan tan déu. Thém khoang 30 mL
methanol, ddy nip, rung siéu 4m trong 10 phut. Ly tim 6000 vong/phut trong 5 phat. Gan
dich vao binh dinh mac 50 mL. Lap lai v6i 10-15 mL MeOH. Gop dich va dinh muc bé“mg
MeOH. Hat 1 mL dich chiét vao dng d-SPE chira 50 mg PSA va 50 mg C18. Ly tam
13000 vong/phit trong 1 phut. Loc qua mang 0,22 pm vao lo dyng mau va phan tich bang
LC-MS/MS.

3.2.3. Pdnh gid anh hudng ciia nén mau

Anh huéng cta nén mau duoc tinh toan thong qua do ddc ciia duong chuan, theo hudng
dan x4ac nhan cua FDA [11]. Tién hanh xdy dung dudng chuan trong dung méi va duong
chuan trén nén mau trang. Két qua duoc thé hién trong Bang 3.

Bing 3. Két qua danh gid anh hwéng ciia nén

Nén méu Sira bot Com Siro

Do doc am 234 205 233

Do doc as 235 235 235
ME% -0,49% -12,7% -0,83%

Két qua trong Bang 3 cho thiy muc d anh huong clia nén miu trong nghién ctru véi
CYP 1a khic nhau, thuong c6 xu hudng giam. Tuy nhién anh huong ctia ca ba nén mau nam
trong gidi han cho phép <+20% theo quy dinh ctia AOAC. Do d6 c6 thé st dung duong
chuén dung méi dé phan tich CYP.
3.3. Thim dinh phwong phip
3.3.1. Bo dac hiéu

Tién hanh phan tich miu tring, dung dich chuan va mau tring thém chuan & muc
50 ng/mL. Két qua thu dugc (Bang 4) cho thdy do dic hiéu cua phuong phap dép tng yéu
cau vé ty 1& ion voi 5 diém nhan dang (IP) (k¥ thuat LC, 1 ion me va 2 ion con) [11]. Thoi
gian luu ciia CYP trong miu thém chuan chénh léch khong qua 0,1 phat véi thoi gian luu
ctia chit phan tich trong mau chuan, trén sic d6 mau tring khong xuat hién pic trong khoang
thoi gian luu cta chit phan tich (Hinh 6).
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Bing 4. Két qua danh gia do déc hiéu

. 2 Ty I¢ ion dinh .
Sé dié Thoi gian I : : Mikc yéu cd
Dung dich phan tich ~ >° " NI SR N dinh leong we yeu cau
P (phut) vé ty I¢ ion
(%)
Dung dich chuan 4,734+0,039 82.3+1,36
Mau sita thém chuén 5 4,734+0,043 87,8+1,05 0%
Ma2u cdm thém chuin 4,740+0,119 83,2+1,71 °
Mau siro thém chuin 4,736+0,099 83,8+1,42
-sw“fm--\nm o chuén -::‘émh-‘—-m — Sita thém -3\7-:.?‘--1—-“ — S i-::in‘--v--w“‘ Siro thém
b 50ngml chuin z’ chuin u chuin
i= Miu tring | 47 Miu tring
& sira bét s com

Hinh 6. Két qua phan tich @ déc hiéu

3.3.2. Khodng tuyén tinh va dwong chudn

Chuén bj day dung dich chuén co néng dé 5, 10, 20, 50, 100, 200 ng/mL, str dung phﬁn
mém cua thiét bi dé dung dudng chuan biéu dién mdi twong quan giita ndong do va dién tich
pic (Hinh 7). Két qua cho thdy dudng chuan CYP tuyén tinh trong khoang 5 — 200 ng/mL

v6i hé s6 xac dinh R2> 0,995 va do chéch tai mdi diém cta dudng chuan < 15%.

Cypratepiding - 6 Lewets, § Lewelas Usd, § Ralta, § Ralnta Used, 0 O3

§ x104] ¥= 230739575 *x + 313300442

B 4

& 45
444
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R*2= 02397541
Type:Lingar, Origin:ignare, Wekghi:Nan

4
ag
a5
as
a2
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2.2
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124
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14
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14
as
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a4
az
a
-02-

a4 1@ A& 91 41 e e 7 s 81 100 10 120 13 140 183 180 1 120 19 200 210
Canenration {rg/ml

Hinh 7. Buong chudn CYP 5 — 200 ng/mL
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3.3.3. Gioi han phat hién (LOD) va gioi han dinh lwong (LOQ)

Tién hanh phén tich 1ap lai 10 1an mau tring thém chuén & mirc 10 ng/mL dich chiét
(trong dwong 0,5 mg/kg miu thtr) trén ba nén miu TPBVSK dang cbm, siro va TPBS trén
nén sita dang bot. Gia tri LOD va LOQ cua phuong phép dua trén do 1éch chuin: LOD=
3xSD; LOQ= 10xSD; yéu cau 4 <R < 10 (R=x¢/LOD) [11]. V6i nén mau sita dang bot, gia
tri R= 3,44 khong dat yéu ciu, do do, tién hanh thém chuin & mirc 20 ng/mL va tién hanh
phan tich lai. Két qua LOD, LOQ xéc dinh dugc trinh bay trong Bang 5.

Bdng 5. Gioi han phat hién va gioi han dinh lwong

Gid tri woc lugng Gid tri cong bo
Nén méu LOD R
LOQ (ng/mL) LOD (ng/ml) LOQ (ng/mL)
(ng/mlL)
TPBVSK dang siro 1,42 4,75 6,67 1,5 5,0
TPBVSK dang c6m 2,29 7,63 4,08 3,0 10
TPBS dang stra bot 2,67 8,91 7,76 3,0 10

Tur gia tri LOD, LOQ x4c dinh dugc trong Bang 5, lua chon gia tri LOD, LOQ cong
bd twong duong 0,08 mg/kg va 0,25 mg/kg v6i nén mau siro; 0,15 mg/kg va 0,50 mg/kg véi
nén mau cém va nén sira bot. PO diing va d¢ chum tai LOQ dugc danh gia trong muc 3.3.4.
Tinh ti 1¢ tin hiéu/nhiéu bfmg phﬁn mém cua thiét bi théy réng S/N > 10 (60,2 voi nén cdm,
88,0 voi nén sita va 40,3 voi nén siro). Nhu vdy, muc gidi han phat hién va dinh lugng da
xac dinh dugc 1a phu hop.

Bdng 6. Két quad phan tich do lap lai va do thu hoi

Mikc thém chuin Dé thu hoi (H%) Dé lip lai (RSD%)
Nen mdu IZZZ; N[;ng o Két qua Yéu ciu Két qua M’Z’;;’: -
¢ L A0A
(mgkg) (&ML oAc (PRSD,%)
0.25 5.0 86,9 97.9 412 13.0
z:fvsisrlz 0,50 10,0 86,1 — 101 5,00 11.8
ang 2,50 50,0 96,1 — 101 1,71 9.2
0,50 10,0 85,0 — 108 3,80 11,8
gnBvili 1,00 20,0 99.4-109 80-110 3,08 10,6
ang €0 5.00 100 80,5 — 84.0 1,75 8.3
i 0,50 10,0 82,7 — 93,0 491 11,8
Tpiztm 1,0 20,0 96,6 — 103 2.45 10,6
: 5.0 100 92,6 — 97,7 1,89 8.3

3.3.4. Bo dung va do chum

Tién hanh thém chuén trén nén mau tréng O ba muc néng do LOQ, 2xLOQ, 10xLOQ
véi ca ba nén mau, mdi mic tién hanh lap lai 06 lan. b ding va d¢ chym dugc danh gia
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thong qua do thu hoi (H%) va do lap lai (RSD%). Yéu cau do lap lai theo AOAC & mirc 1 —
10 mg/kg 14 80 — 100%. Do 1éch chuan wéc tinh (PRSD:%) dugc tinh theo cong thirc Horwitz
[11]. Két qua do lap lai va do thu hdi dugc trinh bay trong Bang 6.

Két qua thim dinh tai ba mirc ndng do thém chuédn cho thiy phuong phap c6 do lap lai
va do thu hoi dat yéu cau theo AOAC. Mirc giéi han phat hién va gi6i han dinh luong 1a
0,08 mg/kg va 0,25 mg/kg v6i nén mau siro; 0,15 mg/kg va 0,50 mg/kg v6i nén miu cdm va
nén sita bot twong duong véi két qua cla cac nghién ctru trude day [7-10].

3.4. Ung dung phwong phap trong phan tich miu thye

Phuong phéap duoc tmg dung dé phén tich 30 miu, gdm 10 mau TPBVSK dang cbm,
10 mau TPBVSK dang siro va 10 mau TPBS dang stra bt dugce guri dén Vién Kiém nghiém
an toan vé sinh thuc pham qudc gia. Trong d6, phat hién 1/10 mau thir dang siro duong tinh
v6i Cyproheptadin véi ham luong 0,17 mg/g twong duong 1,67 mg/don vi mau (lo 10 mL),
mirc ndy 13 co ¥ nghia so véi lidu ding 4 — 6 mg/ngay trong diéu trj cho tré tir 2 — 6 tudi.
Viéc sir dung san pham c6 chira cht tron trai phép qua liéu hodc trong thoi gian dai c6 thé
tac dong khong tot dén sirc khoe ngudi diung. Mau phat hién Cyproheptadin 1a mau khong
c6 thong tin nhén, do d6, ngudi ding can can nhac khi sir dung cac san phadm khong c6 ngudn

géc, Xuét xur ro rang. Két qud phan tich manh dinh lugong va dinh tinh cua mau thuc duong

tinh va mau thuc am tinh v&i Cyproheptadin dugc trinh bay & Hinh 8.

l

A
“1 | Lu J! lT 4890 ng
s flAl L\‘ Y \gk bfl\ g[w\)‘!::-‘f-“-)l"""-.’\ s an Dl Al

Hinh 8. Sic ky do phan tich mdu thwe: a, mau dwong tinh; b: mau am tinh véi
Cyproheptadin
Pay 1a cic két qua so bd ban dau, trong thoi gian téi, nhom nghién ctu tiép tuc trién
khai tmg dung phuong phap phan tich nay trén sb luong mau nhiéu hon dé khao sat chit
lwong thyc phadm bao vé sirc khoe va thuc pham bo sung trén thi truong, ciing nhu phat trién
phuong phap dé phan tich cac chat cdm khéac c6 tinh chat twong tu.
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4. KET LUAN

Nghién ctru da xay dung dugce phuong phap LC-MS/MS véi cac bude xir Iy mau don
gian, nhanh véi thoi gian phan tich ngén, do nhay va do dac hiéu cao, cho Kkét qua chinh xac
va tin cdy. Cyproheptadin trong mau thir dwoc chiét bang methanol, sau d6 1am sach bang d-
SPE chira 50 mg PSA va 50 mg C18 véi mdi mL dich chiét. Phén tich sic ky khéi phd ché
d6 ion hoa ESI+ sir dung cot XBrigde C18 véi pha dong gdm acid formic 0,1% va ACN.
Quy trinh phén tich dugc thdm dinh dat yéu cau theo AOAC vé d6 chon loc, khoang tuyén
tinh, d6 dting va d6 chum. Gi6i han phat hién va dinh luong thap cho thiy phuong phap phu
hop dé xac dinh Cyproheptadin trong mau thuc. Két qua phan tich mau thyc phat hién 01/30
dwong tinh voi cyproheptadine, mau TPBVSK dang siro. Tir cac két qua dat duoc, nhom
nghién ctru tiép tuc tng dung phuong phap dé phén tich Cyproheptadin trong cac mau thyc
pham chirc nang trén thi truong cling nhu phat trién phuong phap dé phan tich dong thoi cac
chat tron trai phép khac co tinh chat va tac dung tuwong tu trong cac nghién ciru tiép theo.
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Application of LC-MS/MS method for the determination of cyproheptadine in
dietary supplements
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SKeimyung University, Daegu, Korea

Abstract

Cyproheptadine is an H1 antihistamine, that is often illegally added in dietary
supplements to stimulate appetite and gain weight in children, currently banned for use in
health supplements according to the provisions of Circular 10/2021-BYT. The method was
using the Agilent Triple Quadrupole 6460 with fragments 288.1 — 96.1 and 288.1 — 191.2
selected for quantitative and qualitative. The separation was carried out on XBridge C18
column (100 mm % 2.1 mm, 3.5 pm) with a mobile phase consisting of acetonitrile and 0,1%
formic acid. The analyte was extracted with methanol and cleaned up by d-SPE technique
using a mixture of PSA and C18 powder. The recovery was in the range of 80-110%, the
accuracy met the requirements of AOAC for method validation at spiked concentrations on
three matrices of dietary supplements (granules, syrup, and powdered milk). Limits of
detection and quantification were achieved at 0.08 mg/kg and 0.25 mg/kg with the syrup;
0.15 mg/kg and 0.50 mg/kg with granule and powdered milk samples. The method has been
applied to analyze 30 samples and detected cyproheptadine in a syrup sample at 1.67
mg/dose of 10 mL. This method can be applied to analyzing cyproheptadine in dietary
supplements on the market as well as developing for simultaneous determination of other
adulterants with similar properties and effects in our next studies.

Keywords: Cyproheptadine, HI anti-histamine, dietary supplements, LC-MS/MS.
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