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Tom tit
UONG phdp xdc dinh ham hrong Crinamidin bang sdc ky khi khoi phé hai lan (GC-MS/MS)
da duoe xdy dwng va tham dinh trén nén mau thie pham chire nang. Phwong phdp dwoc thie
hién trén cot DB5-MS, két hop véi detector khoi phé ba tir cuc. Phwong phdp dwoc danh gid vé do
dac hiéu, du"ang chudn, @ ding, do chum, gidi han phat hién (LOD) va gioi han dinh luong (LOQ).
Puwong chudn dwoc xdy du’ng trong khodng nong dé tir 5ppm-50ppm véi hé s6 twong quan la 0,9970.
Do thu hoi véi ba mire nong do déu dat trén 90,1%. Gi6i han phat hién va gioi han dinh luong cua
phirong phap lan heot la 3 va 10 mg/kg. Tat ca cdc két qua thu dwoce déu dap vmg yéu cau ciia AOAC
trén nén mau thue pham chirc nang. Phwong phdp dwoe vmg dung dé phdn tich 34 mdu thuec té trén
dia ban Ha Noi.
Tir khéa: Crinamidin, sdc ky khi khoi phé hai lan (GS-MS/MS)
I. PAT VAN DE
Trinh nit hoang cung (TNHC) 1a loai dugc li¢u dugc st dung ngay cang nhiéu tai Viét Nam.
D3 c6 nhiéu cong trinh nghién ctru chirng minh duoc cac tac dung cua TNHC trén u xo tir cung, ung
thu vu, ung thu tuyen tién liét, da day, phdi [2]. Ngoai ra TNHC con co kha ning chng ngung két
tiéu cau, chéng doc té bao, trc ché sy hinh thanh mach méu cua cac té bao ndi mé tinh mach rén &
ngum (HUVECS) va diéu hoa hé mién dich cua co thé. Hién nay thuc pham chiic ning chira TNHC
xuét hién trén thi truong rat phong phu va da dang. Viéc tiéu chuan hoa ché pham déng vai tro vo
cung quan trong trong kiém soat chat luong. Crinamidin 1a alkaloid dai dién duoc lya chon dé xac
dinh ham lugng nham danh gia tiéu chuan ctia ché pham. Mic du trong Dugc dién Viét Nam da co
phuong phap xac dinh ham luong Crinamidin bang HPLC trén nén mau duoc liéu, tuy nhién van
gap nhung kho khin trong qué trinh phan tich do han ché vé do nhay va d¢ dic hiéu, nhat 1a trén
nén mau phtic tap nhu thyc pham chiic ning. Trong nghién ctru nay, ching toi xay dung phuong
phap nham xac dinh ham lugng Crinamidin trong cac san pham thuc pham chic nang bang sac ky
khi khbi phd hai 1an (GC-MS/MS). Tir d6 gép phan kiém soat chat lugng cua cac ché pham TNHC
trén thi truong, nang cao hi¢u qua cho ngum su dung
I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ctru
DPbi tuong nghién ctru 1a Crinamidin.
Mau duoc sir dung trong nghién ctru 1a cac thuc pham chirc ning: vién nang cimg, tra tai loc.
2.2. Thiét bi va dung cu
Thiét bi phan tich sir dung trong nghién ctru 1 hé théng GC-MS/MS gém may GC 7890A va
khéi phdé MS 7000B (ba tir cuc) ctiia Agilent. Cot sic ky khi DB5SMS (30m x 0,25mm x 0,25 pum)
dugc str dung dé phan tich Crinamidin.
2.3. Hoba chit va chit chuin
- Dung dich chuan Crinamidin 200 pg/mL (Bo mén Hoa phan tich kiém nghiém, Trudng Dai
hoc y dugc thanh phé H6 Chi Minh, 93,1%) dugc pha trong chloroform, bao quan ¢ 2-8°C.
- Noi chuan (IS) Cafein 1000 pg/mL (Vién Kiém nghiém thudc trung wong), dugc pha trong
chloroform, bao quan ¢ 2-8°C.
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- Cac dung moi g6m chloroform, methanol, acid hydrochloric, ammoniac thudc loai tinh khiét
phan tich (Merck).

2.4. Phwong phap nghién ciru
2.4.1. Phu’angphap xie 1y mau

Dong nhat mau: Vién nang cimg, lay 20 V1en loai bo v nang va gop mau dong nhat.

Nén mau thuc pham chirc nang 1a nén mau rat phure tap do chura nhiéu loai dugc liéu khac nhau
va cac ta dugc nén vi¢c lya chon dung moi chiét va quy trinh xu ly mau 1a rat quan trong. Crinamidin
1a mot alkaloid, & dang bazo tan tt trong dung mai hitu co, khong tan trong nuée; khi chuyén sang
dang mudi lai tan tt trong nudc va khong tan trong dung méi hitu co. Vi vay, chiing toi da dua trén
tinh chat nay va tham khao cac tai liéu [1,2,4,5] dé chiét Crinamidin ra khoi nén mau.

Qua trinh dun hoi luu mau: cac diéu kién vé dung moi chiét, thoi gian va sb 1an chiét duoc
khao sét lya chon quy trinh chiét Crinamidin t5i wu.

Nhom nghién ciru str dung phwong phap chiét 1ong - 1ong dé loai tap va lam gidu mau.

2.4.2. Phwong phdp sdc ky khi khéi phé hai lan

Crinamidin va ndi chuan Cafein dugc t6i wu si dung nguén ion hoa va cham electron (EI), ché
do quét lya chon da phan tmg (MRM). Méi chét chon ion me va thuc hién t6i vu cac diéu kién phan
ménh dé chon ra 2-3 ion con, 1 ion dugc su dung dé dinh lugng va ion con lai dugc sir dung dé xac
nhan. Diéu kién GC duogc khao sat trén cot sic ky DB5-MS.

III. KET QUA VA BAN LUAN
3.1. Khio sat cac diéu kién t6i wu dé phan tich Crinamidin bing GC-MS/MS

Str dung dung dich chuan 10 ppm dé thuc hién khao sat cac diéu kién t6i wu trén khoi pho.
Crinamidin duoc lua chon 3 ion con. Noi chuan Cafein duoc lua chon 2 ion con. Mot ion dugc st
dung dé dinh lugng, ion con lai dugc su dung dé khéng dinh. Cac két qua xac dinh dugc tom tat
trong bang 1.

Bing 1. Thoi gian heu va diéu kién MS/MS dé phan tich Crinamidin

| Thoi gian Nang lgng
STT | Hop chat 8 p Ion me (m/z) Ion con (m/z) ban pha Ghi chu
lwu (phut)
(eV)
317 217 30 Dinh lugng
1 Crinamidin 16,7 317 244 25 Xac nhan
317 288 20 Xac nhan
5 Cafein 8.0 194 82 30 DPinh luong
(IS) ' 194 109 25 Xéc nhin

Crinamidin duoc tach qua cot sic ky khi DB5-MS véi cac thong s6 nhu sau: Nhiét do budng
tiém mau 250°C, ché do tiém mau chia dong (10:1). Khi mang Heli, téc d6 dong 1,0 mL/phit.
Chuong trinh nhiét do: nhiét d6 ban dau 100°C (gitr trong 1 phut), tang 20°C/phut 1én 240°C (gi&
trong 1 phut), ting 5°C/phut 1én 290°C (giit trong 6 phut). Tong thoi gian phan tich 1 27 phat. Ngudn
ion hoa EV'1a 70 eV, voi nhigt do ngudn ion 1 270°C. Hinh 1 gi6i thi¢u sic db cuia chuan Crinamidin
va ndi chuan Cafein tai nong do 10 ppm.
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3.2. Khio sat quy trinh xir Iy méu

Mau duoc kiém hoa bé‘mg dung dich amoniac, sau d6 dun hdi luu voi hon hop dung moi hiru
co. St dung cac dung méi v6i cac pH khac nhau dé loai tap. Sau d6 mau duoc 1am giau va phan tich
trén GC-MS/MS.

Trong qua trinh xtr 1i mau trén, loai dung mdi chiét, thoi gian va sé 1an dun hdi luu mau anh
hudng dén hiéu suat chiét da dugc khao sat va toi uu.

Lua chon dung moi chiét mau

Tién hanh khao sat dung méi chiét véi 100% methanol va hdn hop dung méi chiét chloroform:
methanol ¢ cac ty I¢: 1:3, 1:1, 3:1 (v/v), nhan théy khi st dung hon hop chloroform : methanol (3:1)
cho tin hiu cao nhat trong qua trinh phan tich.

Lua chon sd 1an va thoi gian dun hdi luu mau

Crinamidin dugc chiét ra khoi mau béng ki thuat chiét hdi luu v6i hé dung mdi chloroform:
methanol (3:1) (v/v). Céc yéu t6 can khao sat gdm: s6 1an va thoi gian dun hdi luu mau. S6 1an chiét
1 1an, 2 1an, 3 1an voi thoi gian dun 60 phut va thoi gian dun 30 phut, 60 phut, 90 phut va 120 phut
da duoc khao sat. Két qua cho diéu kién téi vu 12 dun hoi luu mau 2 1an, mdi 1an 60 phut.

Quy trinh chiét mau téi uu nhu sau:

Can chinh xac khoang 1-5 g miu da dong nhat vao binh cau 250 mL. Kiém hoa miu dén
pH = 9 bang dung dich ammoniac dic, dé yén 60 phut. Thém 100 mL hdn hop dung méi chloroform
: methanol (3:1) vao binh cau va dun hdi luu trong 60 phat. Gan dich chiét vao binh ¢6 quay la
dun hoi luu 1an 2. Gop dich chiét va c6 mau dén cin. Hoa cin trong 20 mL acid chlohydric 0,1N
va chuyén vao 6ng ly tdm 50 mL. Thém 20 mL chloroform, lic ngang 30 phit, ly tim 6000
vong/phit trong 5 phut, loai bo dich chloroform. Kiém héa dich acid dén pH = 9,4 bang dung
dich ammoniac. Thém 15 mL chloroform vao ong ly tdm, lic ngang 30 phut. Mau sau d6 duoc
ly tam 6000 vong/phiit trong 5 phut. Thu ldy phan dich chloroform vao binh dinh mic 25 mL.
Chiét lap lan 2 v6i 8 mL chloroform. Gop dich chiét, thém 0,1 mL ndi chuan cafein 125 pg/mL
va dinh muc dén vach béng chloroform. Loc dich va phan tich bé'mg GC-MS/MS.

3.3. Tham dinh phwong phap phan tich

3.3.1. Tinh dac hiéu/chon loc

Trong nghién ctru nay, Crinamidin duoc dic trung béi 1 ion me va 2 ion con, do d6 sé diém IP
1a 4 dat yéu cau ciia EC vé nhan dang pic. Ngoai ra, trén mau thém chuan c6 xuét hién céc pic véi
thoi gian luu twong tu trén chuan; trén mau trang khong thdy c6 pic ctia Crinamidin. Hinh 2 minh
hoa phé khéi cua chuan Crinamidin va ndi chuan Cafein.

Pho khoi ciia Crinamidin Pho khoi ciia Cafein
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Hinh 2. Pho khoi cua chuan Crinamidin va ngi chuan Cafein

3.3.2. Gioi han phat hién (LOD), gioi han dinh lvong (LOQ)
LOD, LOQ cta phuong phap dugc xac dinh bang cach phan tich cidc mau tring thém chuan
& nong d6 thap dé thu duoc ty sé tin hiéu trén nhidu (S/N) twong tng 1a 3 va 10. Két qua thu
duoc LOD va LOQ tuong tng 12 3 mg/kg va 10 mg/kg. Hinh 3 thé hién sic do cta Crinamidin
tai muc LOQ.
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Hinh 3. Gioi han
dinh lwong (LOQ)
cua Crinamidin

3.3.3. Xdy dung dwong chudn

Duong chuan cia Crinamidin dugc xay dung tir 5-50 pg/mL, dién tich pic phu thudc tuyén
tinh vao ndng do theo phuong trinh y = 0,089074x — 0,44413 véi hé sb bién thién R? = 0,9970.
3.3.4. D¢ lap lai

Dé khao sat do lap lai ciia phuong phap, phan tich lap lai 6 1an d6i voi cac mau TPCN dang
vién nang cing va dang tra tai loc. Pay 1a 2 nén mau chii yéu c6 chira Crinamidin trén thi truong.
Xtr Iy mau va tiém mau vao may GC-MS/MS theo cac didu kién di khao sat. Do 1ap lai ciia phuong
phap duoc dénh gia thong qua hé sé bién thién RSD (%).

Céc két qua thu duoc cho thay phu'O‘ng phap c6 d6 chum t6t v6i hé sb bién thién RSD (%) nam
trong khoang tir 4,5% - 4,9% déu dat yéu cau cia AOAC.
3.3.5. D¢ thu hoi

Do diing ciia phuong phap dugc danh gia bang cach thém chuin ¢ 3 ndng d6 khac nhau (80%,
100%, 120% so véi ham lwong mau thyc) trén nén mau TPCN dang vién nang ctng va danh gia
hiéu suét thu hoi. Két qua thé hién trong bang 2.

Bdng 2. Két qua phan tich do thu hoi cua Crinamidin trén nén mdu vién nang cung

Crinamidin/mdu (ug/g) | Khoéi lwong chudn thém vio (ug) D thu hoi (%)
160 90,1 —96,0
82,4 200 91,5-97,2
240 92,8-99,4

Két qua phan tich c6 d6 thu hdi R% nam trong khoang tir 90,1% - 99,4%, cho thdy phuong
phap c6 d6 dung dap tmg dugc theo yéu cau cia AOAC.
34. Ap dung phwong phap tién hanh phan tich mgt s6 mau trén thi trueong
Két qua phan tich ham luong Crinamidin trén 29 mau thuc pham chirc ning va 5 miu nguyén
liéu duoc léy trén dia ban Ha Noi chi ra ¢ bang 3 va bang 4.
Bing 3. Ham liwong Crinamidin trén 29 mau thire pham chire ndng

STT MAu thue Ham lugng (ng/vién) 15 M15 (vién nang cirng) -)
1 M1 (vién nang cirng) 206,9 16 M16 (vién nang cirng) -)
2 M2 (vién nang cing) 45,0 17 M17 (vién nang cing) )
3 M3 (vién nang cung) ) 18 M18 (vién nang cung) )
4 M4 (vién nang cung) 40,1 19 M19 (vién nang cung) -)
5 MS5 (vién nang cing) 334 20 M20(vién nang cirng) 60,2
6 M6 (vién nang cirng) 42,2 21 M21 (vién nang cirng) 105,3
7 M7 (vién nang cung) 19,5 22 M22 (vién nang cung) 54,0
8 M8 (vién nang cing) 18,3 23 M23 (vién nang cung) -)
9 M09 (vién nang cung) 35,6 24 M24 (vién nang cliing) 2237
10 MI10 (vién nang cirng) 103,8 25 M25 (vién nén) 117,8
11 MI11 (vién nang cirng) © 26 M26 (vién nén) 110,5
12 M12 (vién nang ctig) ©) 27 M27 (vién nén) “)
13 M13 (vién nang cimg) 42,9 28 M28 (vién nén) 181,44
14 M14 (vién nang cing) 94,9 29 M29 (vién nén) 54,6

Chui thich: (-): khong phat hién
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Bing 4. Ham lwong Crinamidin trén 5 mdu nguyén liéu

STT Maiu thwe Ham lwong (mg/100g)
1 Nguyén li¢u 1 (cao kho) 14,2
2 Nguyén liéu 2 (cao phun siy) 0,065
3 Nguyén li¢u 3 (cao 16ng) 0,26
4 Nguyén liéu 4 (cao kho) 1,56
5 Nguyén liéu 5 (cao khd) 6,33

Qua khao st so bd 29 mau thuc phdm chirc nang trén thi truong cho thiy ham luong Crinamidin
dao dong trong khoang tur 18,3 pg/vién dén 381,4 pg/vién, trong c6 10 mau khong phat hién duoc
Crinamidin. Di v6i cac mau nguyén liéu, ham lugng Crinamidin dao dong trong khoang tu 0,065
mg/100g (mau phun siy) dén 14,2 mg/100g (mau cao kho). Pidu nay cho thay chét luong nguyén
lidu ban dau trudc khi dua vao san xuat cling khong dong déu. Trong khi d6, hau hét cac san pham
TPCN chira trinh nit hoang cung chi cong bd trén nhin vé ham luong cao nguyén liéu. Do d6, can
thiét phai tiéu chuan hoa nguyén liéu TNHC dé nguoi tiéu dung co thé lua chon san pham phu hop,
c6 chét lugng.

IV. KET LUAN

Phuong phép xac dinh Crinamidin trong thuc phim chirc ning da duoc xay dung gdbm quy trinh
chiét mau va quy trinh phan tich Crinamidin bang GC-MS/MS. Phuong phap nay sir dung ndi chuan
Cafein gitip cac két qua phan tich chinh xac va on dinh hon. Phuong phép ciing da duoc tham dinh
vé d6 dic hiéu, duong chuan, do lap lai, d6 chinh xac va gi6i han phat hién. Két qua tham dinh
phuong phép cho thiy quy trinh di xay dung phu hop dé 4p dung nhim xac dinh ham luong
Crinamidin trong thuc pham chirc ning.
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Summary

DETERMINATION OF CRINAMIDINE IN DIETARY SUPPLEMENTS BY GC-MS/MS.

Le Thi Lien!, Bach Thuy Anh2, Cao Cong Khanh?, Tran Nguyen Hal, Le Thi Hong Hao?

! Hanoi University of Pharmacy

2 National Institute for Food Control

The determination of crinamidine in dietary supplements content by mass spectrometry (GC-MS/MS) was de-
veloped and validated. The method was performed on the DB5SMS column (30m x 0,25mm; 0,25 um), in combi-
nation with the tandem mass spectrometry. The parameters of the method were evaluated for selectivity,
calibration curve, accuracy, precision, limit of detection (LOD) and limit of quantification (LOQ). The calibration
curve was highly linear (the coefficient of determination 0.9970) within the concentration range of 5ppm-50ppm.

The recovery at three concentrations were above 90,1%. The limit of detection (LOD) and limit of quantification

(LOQ) of the methods were 3 and 10 mg/kg, respectively. All obtained results were acceptable according to the

AOAC for dietary supplements. The method was applied to analyze 34 samples in Hanoi.

Keywords: Crinamidine, Gas chromatography tandem mass spectrometry (GS-MS/MS)
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