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Tom tat

Hién nay, xu huéng sir dung thuc phdm bao vé sirc khoe (TPBVSK) gitip ting cudng,
bd trg, ning cao strc khoe dang rit duoc ua chudng, dic biét 1a cdc san pham c6 ngudn gdc
tir ty nhién. Mot trong s6 d6 1a cdc san pham tang cudng sinh 1y nam. Tuy nhién, nhiéu san
phém da bi phat hi¢n c6 chtra cac thubc diéu tri rdi loan cuong duong nhém e ché enzym
phosphodiesterase-5 (PDE-5). Piéu nay gy anh hudng x4u dén stc khoe nguoi sir dung.
Phuong phdp dién di mao quan sir dung detector d6 dan khong tiép xiic (CE-C*D) da duoc
sir dung dé nghién ctru xdc dinh dong thoi bdn chat nhém PDE-5 (gdm: acetyl vardenafil,
homosildenafil, hydroxy acetildenafil va mirodenafil) trong mau TPBVSK. Piéu kién phan
tich duoc lwa chon g@)m: hé dém arginine (Arg) 20 mM/acid acetic (Ace)/acetonitrile (ACN)
20 % pH 6,5, mao quan silica duong kinh trong 50 um véi chiéu dai hiéu dung 50 cm, thé
tach 12 20 kV, bom mau thiry dong hoc kiéu xiphong & do cao 25 cm trong 30 s. Gidi han
phat hién twong tng dat dugc vai acetyl vardenafil, homosildenafil, hydroxy acetildenafil va
mirodenafil 1an luot 12 2,1 mg/L, 1,6 mg/L, 2,3 mg/L, 1,3 mg/L voi do 1ap lai (< 5 %) va do
thu héi tét (97,6 - 101,3 %). Quy trinh phén tich di dugc dp dung dé xdc dinh dong thoi ham
luong bdn chat nhém PDE-5 trong ba mau TPBVSK. Két qua budc ddu chua phat hién bén chét
PDE-5 trong céc mau nay. Dé minh chimg kha ning 4p dung cta phuong phap, hdn hop bén chét
chuén PDE-5 nay da duogc thém vao ba mau v tién hanh x4c dinh hiéu suit thu hoi. Két qua cac
hiéu suat thu hoi dat duoc trong khoang 98,8 - 100,6 %, cho thiy phuong phdp c6 tiém ning 4p
dung nham phén tich cdc chat PDE-5 trong miu TPBVSK.
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mirodenatfil
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1. DAT VAN DE

Cung voi su phét trién cta xa hoi, nhiéu san pham da dugc phat trién dé ting cudong
strc khoe cho con nguoi, trong d6 ¢ ting cudng sinh 1y & nam gidi. Mot trong céc san pham
duoc wa chudng str dung 13 thue phidm bao vé strc khoe c6 ngudn gdc tir thién nhién. Tuy
nhién, mot s6 nha san xuat da thém trai phép céc thude tan duogc vao thuc phém bédo vé suc
khoe nhidm ting cuong hiéu qua cta san pham va gia ting loi nhuan. Piéu nay giy anh hudng
x4u dén strc khoe nguoi su dung, voi nhiéu triéu chirng nhu: dot ngot mét thi luc nghiém
trong, mét thinh gidc, kho thd, duong vat cuong ctirng, dau kéo dai,... [1, 2, 3]. Do dé, viéc
xdc dinh su c¢6 mit cta cdc thude diéu tri rdi loan cuong duong nhém PDE-5 trong thuc
pham bao vé strc khoe 1a can thiét, nham bao dam chat lugng san pham va bao vé sirc khoe
nguoi tiéu dung.

Cidc phuong phdp thudng duogc sir dung dé xdc dinh céc chat nhém PDE-5 1a: quang
phd hip thu phan tir (UV-Vis) [4], phuong phdp séic ky 16ng két hop nhiéu loai detector khac
nhau [3, 5, 6], phd cong hudng tir hat nhan (NMR) [7], phuong phdp séic ky 16p mong két
hop phé Raman ting cudng bé mit (TLC-SERS) [8]. Trong nghién ctru ndy, phuong phép
dién di mao quan sir dung detector do dan khong tiép xtic (CE-C*D) [9] di duogc st dung
dé xdc dinh dong thoi bdn chit nhém PDE-5 gdm: acetyl vardenafil, homosildenafil,
hydroxy acetildenafil va mirodenafil trong miu thuc phdm bao vé sirc khoe. Phuong phép
¢6 wu diém 12 don gian, chi phi thip, sir dung it dung méi va héa chat, hy vong s& gép phan
vao 1am phong phu thém cic k¥ thuat kiém nghiém nhém chat PDE-5 néi riéng va cdc thanh
phan khéc trong thyc pham bao vé stc khoe néi chung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Héa chat, chit chuin

Cic héa chat sir dung trong nghién ctru déu thudc loai tinh khiét phan tich (P.A). Céc
chat chuan gom acetyl vardenafil, homosildenafil, hydroxy acetildenafil va mirodenafil dugc
mua tr hang Toronto Research Chemicals (Canada) va LGC Standards (Ptrc). Cac héa chét
khac gdm: L-arginin (Arg), L-histidin (His), tris(hydroxymethyl)aminomethan (Tris), acid
2-(N-morpholino)ethanesulfonic (Mes), acetonitrile (ACN), acid acetic (Ace) cua hang
Merck hoic Fluka. Cic dung dich dugc pha bing nude deion.
2.2. Thiét bi va dung cu

Heé thiét bi dién di mao quan CE-C*D sir dung trong nghién ctru [10] dwoc cung cip
boi cong ty 3Sanalysis. Mdy do pH cua hang HANNA, can phan tich cua hang Scientech
(M¥) c6 d6 chinh xdc dén +0,1 mg. M4y rung siéu 4m, ¢ gia nhiét va cdc dung cu thong
thuong khéic trong phong thi nghiém.

Mao quan sir dung 12 mao quén silica, chidu dai 60 cm (chiéu dai hiéu dung 12 50 cm)
duodng kinh trong (ID) 1a 50 pm, dudng kinh ngoai (OD) 1a 375 pm.
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2.3. Phuwong phap nghién ciru
2.3.1. Théng tin mdu va xir Iy mau

Ba mau thyc phim bao vé stic khoe c6 tic dung ting cudng sinh Iy nam dugc mua
ngau nhién trén thi trudng & Ha Noi.

Mau duéi dang vién nang ctng: 1ay 20 vién va can khdi luong, tach vo, 1am sach phan
v6 va can khéi lwong vo. Xdc dinh khdi lugng trung binh cia rudt vién bang cach ldy trung
binh téng khdi lwong trir di trung binh khéi lugng vé. Can chinh xdc mot lugng mau tuong
{mg v&i khdi luong trung binh cuia rudt vién, thém 10 mL nudc deion, rung siéu am cho tan
hét va chuyén vao binh dinh mirc 25 mL, dinh mic téi vach bang nuéc deion. Dung dich
duogc loc qua mang 0,45 um va pha loang (néu cﬁn) trude khi tién hanh phan tich trén thiét
bi CE-C'D.

Mau tring sir dung trong nghién ctru 12 mau bot mi. Mau tring duoc ding dé dénh gid
d6 ding va d6 chum cua phuong phép.

Mau thém chuan: Chat chuan duoc thém vao sau khi mau da dwoc nghién min va dong
nhat. Sau d6, mau dugce tron déu va bao quéan trong binh hut 4m & diéu kién nhiét do phong
it nhat trong 3 gid rdi tién hanh xir 1y, phan tich theo quy trinh nhu trén.

2.3.2. Phuwong phdp phdan tich

Phuong phédp phan tich st dung trong nghién ctru nay la dién di mao quan sir dung
detector d¢ dan khong tiép xic (CE-C*D). Phuong phdp c6 wu diém 1a don gian, chi phi thap
va hiéu qua phén tich cao. Phuong phdp CE-C*D c6 tiém ning xac dinh céc chat thudc nhém
PDE-5 nho vao kha ning tach tot cia CE va kha ning phat hién van ning cta detector C*D.
2.3.4. Phuwrong phdp xir Iy s6 liéu

Cic s6 liéu dugc xtr 1y thdng ké bang phan mém Microsoft Excel 2019.

3. KET QUA VA BAN LUAN
3.1. Khao sat diéu kién phén tich déng thoi bon chit nhém PDE-5
3.1.1. Khao sdt hé dem dién di

Thanh phan va gid tri pH cta dung dich dém dién di 12 yéu t6 quyét dinh truc tiép dén
qud trinh phén tich céc chat. Céc yéu td ny anh hudng dén su phan ly, thay ddi dién tich,
téc do di chuyén cua cdc chit trong mao quan. Vi vdy, can phai khao sit liwa chon thanh
phan, pH cta dung dich dém dién di thich hop nhiam dat dugc kha ning phén tich céc chat
t6t nhat. Viéc khao sat dung dich dém dién di duoc thuc hién trén co s& st dung mot hop
phan base thudong dung trong phuong phdp CE-C*D 1 arginine (Arg), tris(hydroxymethyl)
aminomethan (Tris), histidin (His) két hop véi céc hop phﬁn acid nhu acid 2-(N-morpholino)
ethanesulfonic (Mes) hodc acid acetic (Ace). Két qua khao sat thanh phﬁn dung dich dém
dién di dugc thé hién trong Hinh 1.
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Hinh 1. Pién di do khdo sdt énh huong ciia thanh phan dung dich dém dién di Arg/Mes (A), dém
Arg/Ace (B), dém His/Ace (C), dém Tris/Ace (D) dén su phén tdch ciia (1) acetyl vardenafil, (2)
hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil 50 mg/L, thé tach +20 kV

Két qua khao sit cho théy, trong s6 bdn hé dém khao sit, hai hé dém Arg/Mes va
Arg/Ace cho tin hiéu ddy dii cia bdn chit s& dugc lya chon cho cdc khao st tiép theo. Tuy
nhién, trong ca hai dém nay, bén chat hau nhu khong phan tich ra khéi nhau. Do dé,
acetonitrile (ACN) da duoc thém vao cac hé dém dé 1am thay ddi do phan cuc, tdng cudng
hiéu qua phén tich céc chat PDE-5. Két qua dugc thé hién trong Hinh 2.
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Hinh 2. Pién di do khdo sdt danh hirong cia thanh phan ACN 20 % khi thém vao dung
dich dém dién di dén su phan tdch ciia (1) acetyl vardenafil, (2) hydroxy acetildenafil, (3)
homosildenafil va (4) mirodenafil 50 mg/L, thé tdach +20 kV
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Két qua ¢ Hinh 3 cho théy, khi thém ACN 20 % vao hai h¢ dém Arg/Mes va Arg/Ace
déu da cho tin hiéu bon chét tich tot ra khoi nhau. Trong d6, hé dém Arg/Ace/ACN cho
dudong nén 6n dinh, d6 phan giai gifta cdc pic rat tot va pic cia cdc chit (ddc biét 1a
mirodenafil) khéng bi anh hudng nhidu boi dong EOF nhu d6i véi hé dém Arg/Mes/ACN.
Do do6, h¢ dém Arg/Ace/ACN dugc str dung dé khao sat ty 1€ ACN (15, 20 va 25 %) thém
vao thanh phan hé dém. Két qua duoc thé hién ¢ Hinh 3.
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Hinh 3. Dién di do khao sdt anh huwong ciia 1y 16 ACN dén sie phan tdch cua (1) acetyl vardenafil,
(2) hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil 50 mg/L, thé tdach +20 kV
Két qua cho thay, véi ty 16 ACN 20 % trong dung dich dém thi cdc chat duogc tich
turong dbi tét, cdc pic khd can d6i va sic nét, dudng nén 6n dinh hon so véi céc ty 16 khéc.
Do dé, ty 1€ ACN 20 % thém vao hé dém dién di dugc lya chon cho cac khao sat tiép theo.
pH 12 yéu t6 anh huong nhiéu dén qud trinh phan ly va phan tich dién di cta cdc chét.
Trong nghién ctru nay, anh huong cia pH dugc khao sét trong khoang rong tir pH tir 2,0 dén
9,0 (két qua khong duoc thé hién) va tap trung trong ving pH tir 6,0 d&én 7,5 (Hinh 4).
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Hinh 4. Pién di dé khdo sdt anh hwong ciia pH dén sy phan tdch cia (1) acetyl vardenafil, (2)
hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil 50 mg/L, thé tdach +20 kV
Két qua & Hinh 4 cho thay, khi pH ting, tong thoi gian phén tich giam nhung dién tich
pic va kha ning tich pic cua cdc chit ciing giam. Ciing c6 thé thay tai gid tri pH 6,5 cho két
qua tot nhét vé ca dién tich pic, d6 phan giai giita cdc pic, tin hiéu duong nén 6n dinh va thoi
gian phan tich hop ly. Do d6, hé¢ dém Arg/Ace/ACN 20 %, pH 6,5 dugc lua chon cho cic
khao sit tiép theo.
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Cung voi pH va thanh phan thi nong d6 dung dich dém ciing anh huéng nhiéu dén két
qué phén tich dién di. Viéc khao sat néng d6 dém dién di duoc thuc hién trén co s6 hé dém
Arg/Ace/ACN 20 %, pH 6,5 véi céc nong do Arg 10 mM, 20 mM, 25 mM. Két qua duoc

thé hién trong Hinh 5.
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Hinh 5. Dién di dé khdo sdt anh hwong cua néng do dém dién di dén su phan tdch cua
(1) acetyl vardenafil, (2) hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil 50
mg/L, thé tdch +20 kV

Két qua cho thdy, tai ndong do Arg 20 mM thi céc chét duogc tach twong dbi tdt, cic pic
khé can ddi va séc nét, tin hiéu 6n dinh hon so véi cdc néng dd khac. Vi vay, hé¢ dém Arg 20
mM/Ace/ACN 20 %, pH 6,5 dugc lya chon dé thuc hién céc khao sit tiép theo.
3.1.2. Khdo sdt anh hudéng ciia thé tdach

Qud trinh dién di chi xay ra khi ¢6 ngudn dién thé mot chidu nhit dinh dit vao hai dau
mao quan, dién thé nay c6 vai trd diéu khién va duy tri su di chuyén cia cdc chét trong mao
quéan. Dé c6 két qua t6t va 6n dinh can phai chon thé thich hop va giit cho thé nay ludn 6n
dinh trong sudt qu4 trinh phan téch. Céc thé tich duoc lya chon dé khao st 1a 18 kV, 20 kV,
25 kV. Két qua khao sét thé tich duoc thé hién trong Hinh 6.
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Hinh 6. Dién di do khdo sdt dnh hwong ciia thé tdach dén sw phan tach ciia (1) acetyl
vardenafil, (2) hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil 50 mg/L. Dung
dich dém dién di Arg 20 mM/Ace/ACN 20%, pH 6,5.
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Két qua thé hién trén dién di dd Hinh 6 cho thiy, khi ting thé tich tir 18 kV dén 25
KV, thoi gian di chuyén cta chit phan tich va d6 phan giai giita cdc pic giam. Tai thé tich
20 kV cho két qua dudong nén 6n dinh, thoi gian phén tich va do phan giai phti hop. Vi vay,
thé tach 20 kV dugc lya chon trong nghién ciru ny.
3.1.3. Khdo sdt anh huéng ciia thoi gian va chiéu cao bom mau

Trong qud trinh nap mau vao mao quan, lugng mau nap phai di 16n dé dam bao dat do
nhay tot nhung néu viing nap vao qué 16n thi sy phan tan s& xuat hién manh do hién tugng
khuéch tan 1am giam hiéu suat tach. Do d6, thoi gian bom mau va chiéu cao bom mau hop
1y ciing can duoc khéo sat dé dam bao thu duoc tin hiéu 16n nhat ma pic khong bi gian rong.
Trén co s¢ khao sdt voi cdce thoi gian bom mau 20, 30s, 40 s va chiéu cao bom mau 20 cm,
25 cm, 30 cm cho thdy, khi thoi gian va chiéu cao bom mau ting, thoi gian di chuyén cua ca
bbn chét phén tich hau nhu khong thay dbi hodc thay ddi rat it nhung tin hiéu (dién tich) pic
thi ting dang ké do lwvong miu duge bom vao mao quan ting 1én. Tuy nhién, dé dam bao
hiéu quéa phan tich va do nhay phit hop cho phép do, thoi gian 30 s va chiéu cao bom mau
1a 25 cm dugc lya chon cho céc thi nghiém tiép theo.
3.2. Panh gia phwong phap phan tich
3.2.1. D¢ dac hiéu cua phuwong phdp

Két qua danh gid d6 dic hiéu ciia phuong phdp dugce trinh bay trong Bang 1 va Hinh
7. MAu trang khong cho tin hiéu tring v&i thoi gian luu ciia chat phén tich. Mau thém chuén
¢6 tin hiéu tring thoi gian di chuyén cia cc chat phan tich trong mau chuan (d6 1éch chuin
trong ddi (RSD) < 2%). Nhu vay, phuong phép c6 do dic hiéu tét, ddp tmg yéu ciu.

Bing 1. Két qua ddnh gid dé déic hiéu ciia phicong phdp

; < Thoi gian di chuyé
Tén chat Logi mau gian ,l chuyen RSD (%)
(phut)
Mau tréng -
Mau chuén 5,513
Acetyl vardenafil N , -1,72
Mau thuc thém chuan 5,608
Hydroxy Mglu ChUén 6,479 167
acetildenafil Mau thuc thém chuén 6,587 ’
Mau chuén 8,268
Homosildenafil N , 1,32
Mau thuc thém chuan 8,159
Mau chuan 10,283
Mirodenafil N , 0,86
Mau thuc thém chuan 10,195
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Hinh 7. Dién di d6 mau thuc thém chudn (A) va dung dich chudn (B), méu thiee khong thém
chudn (C), (1) acetyl vardenafil, (2) hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil
3.2.2. Xay dung dwong chudn
Cic dung dich diing dé dung dudng chuin duoc pha lodng tir dung dich chuin gbc.
Cic dung dich niy c6 ndng do bién thién trong khoang 25 mg/L dén 125 mg/L. Gi4 tri dién
tich pic trung binh ctia cac lan do laplai (n=3) 1a s6 lidu dé dung duong chun sy phu thudc
vao ndng d6 céc chat phan tich. Cic két qua phwong trinh dudng chun va hé sé hdi qui
tuong ung dugc trinh bay & Bang 2.

Bdng 2. Két qua phuwong trinh dwong chudn va hé sé hoi qui
Phwong trinh duong

Chit phan tich i R? P
Acetyl vardenafil y =2,2453x - 16,226 0,9972
Hydroxy acetildenafil y =1,7636x - 7,906 0,9961 <0.005
Homosildenafil y=1,7148x + 15,415 0,9975
Mirodenafil y =2,3895x - 2,508 0,9988

Két qua & Bang 2 cho thdy, duong chuin ctia homosildenafil, acetyl vardenafil,
hydroxy acetildenafil va mirodenafil d&u c6 hé sb twong quan tuyén tinh biéu dién su phu
thudc cia dién tich pic vao ndng do 1a trong ddi tt (R? > 0,99), dong thoi gid tri P < 0,005
chtng to x va 'y c6 quan hé tuyén tinh.

3.2.2. Gioi han phdt hién (LOD) va gioi han dinh luong (LOQ)

Gidi han phat hién (LOD) duoc xdc dinh bang cich pha loang dan hdn hop dung dich
chuin cua cdc chit phan tich t6i ndng d6 nho nhat ma cho tin hiéu do S/N = 3. Gi6i han dinh
luong (LOQ) dugce tinh bang 10 1an S/N. Két qua xdc dinh LOD va LOQ dugc trinh bay
trong Bang 3.
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Bing 3. Két qua xdc dinh LOD va LOQ

Chidt phan tich LoD LOO ci];l;?c nill%: llfgn S/ZY 0 gid
(mg/L) (mg/L) ) ) tri LOD
Acetyl vardenafil 2.1 6,9 0,17 3,4
Hydroxy acetildenafil 2,3 7,6 0,16 0.05 3,2
Homosildenafil 1,6 5,3 0,18 ’ 3.6
Mirodenafil 1,3 4.3 0,16 3,2

Nhu vay, gioi han phat hién (LOD) ctia homosildenafil, acetyl vardenafil, hydroxy
acetildenafil va mirodenafil 1an luot 1a 2,1 mg/L, 2,3 mg/L, 1,6 mg/L va 1,3 mg/L. Gidi han
dinh lugng (LOQ) tuwong ting ctia homosildenafil, acetyl vardenafil, hydroxy acetildenafil va
mirodenafil 1an luot 12 6,9 mg/L, 7,6 mg/L, 5,3 mg/L va 4,3 mg/L. Gidi han phét hién va
gidi han dinh lugng cua phuong phédp, mac du chua dat duoc twong duong véi cac phuong
phép sic ky [3, 5, 6], nhung c6 thé tng dung phtt hop dé phan tich sang loc nhanh cdc mau
thue pham bao vé strc khoe thém trdi phép cdc chat PDE-5.

3.2.3. Ddnh gid do chum va do ding cua phwong phdp

Do ding ctia phuong phép duoc danh gid thong qua hiéu suét thu hoi trung binh khi
phan tich méu tring duoc thém chuam bén chit phan tich ¢ ba nong d6 khac nhau 25 mg/L,
50 mg/L va 100 mg/L. Phuong phdp cho két qua thu hoi twong ddi tét véi ca bdn chat phan
tich tir 97,6 - 101,3 %. Do 1éch chuan tuong ddi (RSD1 - RSD3) tuong ung cua dién tich pic
dbi v6i mau tring thém chuan bén chét phan tich & ndong do 25 mg/L, 50 mg/L, 75 mg/L,
100 mg/L va 125 mg/L duoc sir dung dé danh gid do lap lai ctia phuong phap (n = 7). Két
qua d6 1éch chuin dao dong trong khoang tir 0,79 - 4,29 % (Bang 4). Céc két qua nay cho
thdy phuong phép c6 d6 chum va do ding dép tng yéu cau cia AOAC [11].

Bing 4. Két qua ddnh gid do chum va dg diing
Hiéu RSD1 RSD2 RSD3
sudt (%) (%) (%)

RSD4 (%) RSDS5 (%)

Chat thuhli (=7, m=7,50 0=7,75 0(;’ ;;L) , 2(;’ n‘1g7/’L)
(%) 25mg/L)  mg/L) mg/L)
Acetyl vardenafil  100,8 4,29 3,59 1,15 1,17 1,09
Hydroxy 97,6 2,89 2,57 3,46 1,08 1,63
acetildenafil
Homosildenafil 99,6 2,01 2,21 1,81 1,21 0,96
Mirodenafil 101,3 1,97 1,94 0,79 0,85 1,17

3.3. Phan tich miu thyec té

Quy trinh phén tich da dugc dp dung dé phan tich ham lwong bdn chit PDE-5 trong ba
mau thuc pham bao vé sirc khoe (M1, M2, M3) thu thip ngdu nhién trén dia ban Ha Nbi.
Két qua cho thdy khong phat hién bat ctr chit phan tich nao trong ba miu nay. Pé minh
chting kha ning 4p dung cta phuong phdp, cic mau nay da duoc thém chuin bon chét phan
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tich voi cdc mirc ndng d6 25, 50, 100 mg/L va xdc dinh hiéu suit thu hoi. Két qua duoc thé
hién trong Hinh 8 va Bang 5.

ISmV

(V)

45 50 55 6.0 6.5
Thoi gian di chuyén (phut)

Hinh 8. Pién di d6 mau M1 chira thém chudn (A) va da thém chudn (B), (1) acetyl
vardenafil, (2) hydroxy acetildenafil, (3) homosildenafil va (4) mirodenafil
Bing 5. Két qua xdc dinh hiéu sudt thu hoi (%) trung binh (n = 3) ¢ ba mikc nong dg cia 4
chat phan tich thém chudn vao cdc mdu thie pham béo vé sirc khoe

Hydroxy

Acetyl vardenafil acetildenafil Homosildenafil Mirodenafil
M1 99,6 98,9 98,8 99,2
M2 99,3 99,1 99,3 100,5
M3 100,6 99,3 99,6 99,7

Cic két qua thu duoc tir Bang 5 cho thay, hiéu suat thu hoi ctia bon chit phan tich khi
thém chuan vio cdc mau thyc pham bao vé strc khoe dao dong trong khoang 98,8 - 100,6%.
Két qua nay cho thdy phuong phdp c6 tiém ning dp dung dé xdc dinh ham lwong bdn chét
PDE-5 trong mau thyc pham béo vé sirc khoe.

4. KET LUAN

Phuong phép CE-C*D da duoc phat trién dé xdc dinh dong thoi bon chat nhém PDE-
5 gém: acetyl vardenafil, hydroxy acetildenafil, homosildenafil, mirodenafil trong mau thyc
pham bao vé stic khoe. Phuong phdp da duoc danh gid ¢ d6 ding va d6 chum dép Gmg yéu
cau ciia AOAC. Quy trinh phén tich di dwoc dp dung dé xdc dinh dong thoi bén chat nhém
PDE-5 trong ba mau thuc pham bao vé strc khoe c6 tic dung ting cudng sinh 1y nam thu
thap ngau nhién trén thi truong. Két qua khong phét hién bdn chat PDE-5 trong cdc mau nay.
Viéc xdc dinh do thu hdi da duoc thuc hién véi cdc mau thuc phdm bao vé stc khoe thém
chuan & ba mtc ndng d6 céc chét phan tich khic nhau, cho thay phuwong phép c6 tiém nang
xac dinh cac chit PDE-5 trong cac mau thuc phém bao vé strc khde voi hi€u sudt tét.
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Simultaneous determination of acetyl vardenafil, homosildenafil, hydroxy
acetildenafil and mirodenafil hy CE-C*D
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Abstract

Dietary supplements are currently popular because of their natural origin, especially
male enhancement products. However, some of these products have been found to contain
erectile dysfunction drugs that inhibit the enzyme phosphodiesterase-5 (PDE-5), leading to
adverse effects on human health. In this study, capillary electrophoresis with capacitively
coupled contactless conductivity detection (CE-C*D) was used to determine four PDE-5
inhibitors (including acetyl vardenafil, homosildenafil, hydroxy acetildenafil and
mirodenafil) in dietary supplement samples. The optimum analytical conditions included
electrolyte solution of 20 mM arginine (Arg)/ acid acetic (Ace)/acetonitrile (ACN) 20% pH
6.5, silica capillary 50 um inner diameter with effective length of 50 cm, separation voltage
of 20kV, siphoning hydrodynamic injection at a height of 25 cm for 30 s. At the optimum
analytical conditions, the limits of detection of acetyl vardenafil, homosildenafil, hydroxy
acetildenafil, and mirodenafil were 2.1, 1.6, 2.3, and 1.3 mg/L, respectively. The analysis of
four PDE-5 inhibitors by CE-C*D also showed good repeatability (< 5 %) and recovery (>
97 %). This method was further applied to simultaneously determine the amount of acetyl
vardenafil, homosildenafil, hydroxy acetildenafil, and mirodenafil in three functional
products. All four PDE-5 inhibitors were not detected in these samples. To demonstrate the
utility of this method, the mixture of four PDE-5 inhibitors standard solutions was added to
three samples. The recovery was between 98.8 % and 100.6%, illustrating the potential
applicability of the method of determining PDE-5 inhibitors in dietary supplement samples.

Keywords: PDE-5, CE-C*D, acetyl vardenafil, homosildenafil, hydroxy acetildenafil,
mirodenafil.
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