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QUANTITATIVE DETERMINATION OF ACONITINE IN ACONITE ROOT
AND BLACK-PROCESSED ACONITE BY HPLC METHOD
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Abstract: The procedure for quantifying aconitine in Fuzi and Black-processed aconite using the HPLC
method has been successfully developed. The chromatographic conditions include an Agilent 1260 Infinity 11
HPLC system with a PDA detector, a Phenomenex C18 column (250 % 4.6 mm; 5 um, USA), a flow rate of
1.0 mL/min, a sample injection volume of 20 uL, and chromatography performed at room temperature (25 + 5 °C).
The aconitine elution process is carried out according to a gradient program with a mobile phase system
consisting of acetonitrile and a buffer solution containing 0.2% glacial acetic acid, with the pH adjusted to
6.20 £ 0.05 using triethylamine. The quantification procedure has been validated to meet the requirements for
system suitability, specificity, linearity, repeatability, intermediate precision, and accuracy. Quantitative results
showed that Black-processed aconite has an aconitine content reduced by 4.5 times compared to Fuzi.
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Tém tit: Quy trinh dinh lwong aconitin trong Phu tir song va Hdc phu tir bang phwong phdp HPLC di
diege xdy dung thanh cong véi cde diéu kién sdc ky bao gom: Hé thong HPLC Agilent 1260 Infinity II véi dau
do PDA, sik dung cét sdc ky pha dao Phenomenex C18 (250 x 4,6 mm; 5 um, USA), toc dg dong 1,0 mL/ phiit,
thé tich tiém mau 20 ul, thue hién sdc ky ¢ nhiét @6 phong (25 + 5 °C). Trong d6 qud trinh riva gidi aconitin
duwoc thuc hién theo chwong trinh gradient voi hé pha dong bao gc;m acetonitril va dung dich dém chira acid
acetic bang 0,2 % dwoc diéu chinh pH dén 6,20 + 0,05 bang triethylamin. Quy trinh dinh lwong da dirge tham
dinh va dam bao dat cac yéu cdu vé tinh tuong thich hé Zhéng, tinh ddc hiéu, tinh tuyéh tinh, do lap lai, do chinh
xdc trung gian va do ding. Két qua dinh lirong cho thdy Hdic phu tir ¢6 ham heong aconitin giam di 4,5 lan so
véi Phy tir song.

Tvr khoa: Phu tit, Hic phu tik, aconitiny HPLC
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1. PAT VAN PE

Phu tir 14 18 bén cta cay O dau (Aconitum carmichaelii
Debx.) tir lau dd duoc st dung nhu mot vi thube quy trong
Y hoc cb truyén, co Vi cay, déng, tinh dai nhiét, c6 doc
va quy 12 kinh. Téc dung chinh ctia Phu tir trong Y hoc
cd truyén 1a hoi duong ctru nghich, bd hoa, trg duwong,
trir phong thép [1]. Nhidu nghién ctru trong y hoc hién
dai cling da chiing minh Phuy tr ¢6 tdc dung manh mé déi
v6i chirc nang tim mach va cac tiém nang y hoc da dang
khéac nhu chong tram cam, chéng viém, chdng tiéu duong,
giam dau, chng ung thu va diéu hoa mién dich [2,3]. Tuy
nhién, Phu tr thuong chi dugc sit dung bén ngoai hodc
phai ché bién k§ vi n6 c6 chira aconitin, mot loai alkaloid
cuc doc. Aconitin da duoc quan sat thdy gay doc tinh &
gan, tim va h¢ than kinh trén dong vat va con nguoi. Viéc
ubng 0,2 mg aconitin c6 thé dan dén ngd doc va liéu gay
chét dao dong tir 2 mg dén 5 mg [4]. Aconitin tac dong 1én
cac mod than kinh co, thac déy roi loan nhip tim va can tr¢
su dan truyén than kinh co [5]. Hon nira, aconitin con thé
hién doc tinh trén than bé‘mg cach can thi¢p vao qua trinh
apoptosis ctia cac té bao biéu md dng than trong cac md
hinh thi nghiém & chu6t [6].

Hién nay ¢ nudc ta, tiy theo muc dich st dung, dua
vao kinh nghiém va co s¢ 1y luan Y hoc ¢6 truyén ma
viée ché bién Phu tir duge thuc hién theo nhidu cach khéc
nhau dé thu dugc cac vi thude sau ché bién nhu: Hic phu
tu, Bach phu tir, Diém phu t, Pam phu phién, Phu phién
sao...[7, 8]. Trong do, Hic phu tr dugc xem 1a dang bao
ché phd bién nhét, thuong dugc sir dung trén 1am sang
v6i tac dung hdi duong ctru nghich. Mic du viée ché bién
gitip giam b6t chat doc aconitin, tuy nhién van con cac
truong hop ngd doc trén 14m sang gan day da duoc bao
c4o [9, 10]. Piéu d6 cho thdy ham lwong aconitin con lai
trong vi thudc niy sau ché van ton tai nguy co giy doc
cho nguoi st dung, dac biét khi quy trinh ché chua c6 su
thong nhét gitra cac tai liéu va chua c6 quy trinh gitp dinh
lugng chinh x4c ham lugng aconitin ddi véi Phu tir trude
va sau ché trong Duogc dién Viét Nam V [7, 8]. Nhdm danh
gia mirc d6 an toan cua vi thudc nay trude khi sir dung
trén lam sang, giup cac bac si an tAm hon khi st dung cho
bénh nhén, nghién ctru ndy tién hanh xay dung va tham
dinh quy trinh dinh lugng bang phuong phap sic ky long
hi¢u nang cao (HPLC) dé xac dinh chinh xac ham luong
aconitin trong Phu tir séng va Phu tir ché (Hic phu tir).

2. THUC NGHIEM
2.1. P6i twong nghién ciru

Phu tir (Radix Aconiti lateralis) dat tiéu chuin Duoc
dién Vi¢t Nam V, dugc cung cap bdi Cong ty cd phan

Duoc lidu Viét Nam (VIETMEC), s6 16 san xuét: 1011122,
s0 dang ky kiém nghiém: 528DL-G-2022, ngay san xuat:
23/11/2022, han st dung: 23/11/2024.

2.2. Dung méi, héa chat, trang thiét bi nghién ciru
2.2.1. Thiét bi, dung cu:

H¢ théng phén tich chinh: Hé théng sic ky long hi¢u
nang cao Agilent 1260 Infinity II v&i dau do PDA. Cot
phan tich: Phenomenex C18 (250 x 4,6 mm; 5 pm)— USA
va Agilent C18 (250 x 4,6 mm; 5 um) — USA.

Céc trang thiét bi khac: Can phan tich Mettler Toledo
XPR 6-digit, may do pH Mettler Toledo S220-K, may lic
siéu am, bd loc dung cho sdc ky.

Céc dung cu thay tinh: Binh dinh mirc, pipet chinh
xac, 6ng dong, erlen, betcher...

2.2.2. Hoa chd't, chit chuén:

Hoa chét sir dung trong HPLC: Acetonitril (Merck, loai
HPLC), methanol (Merck, loai HPLC), acid hydrocloric
(Merck, loai PA), acid acetic bang (Merck, loai PA),
triethylamin (Merck, loai PA), amoniac (Merck, loai PA),
cloroform (J.T.Baker, loai PA), nudc cat dung cho HPLC.

Chat chuén aconitin cia Sigma Aldrich: Lo SLCJ6844,
ham lugng 99 % C,,H,,NO,, (nguyén trang).

Phu liéu bao ché Hic phu tu: Mudi MgCl,.6H,0,
dudng do, dau hat cai...
2.3. Phuong phap nghién ciru

2.3.1. Bao ché Hiic phu tiv

Hic phuy tir dugc bao ché theo hudng din ciia Thong
tu 30/2017/TT-BYT ngay 11 thang 07 nam 2017 cua Bo
Y té vé hudng dan phuong phap ché bién cac vi thude c6
truyén [7], theo cac bude cu thé sau: Hoa tan 400 g mudi
MgCl,.6H,0 trong 700 ml nudc, ngdm 01 kg Phuy tir vao
dung dich nay trong 04 ngay dém, sau d6 dun soi dich
ngam dén khi Phu tir chin déu (khoang 2 gio). Thai doc ca
thanh phién day 0,2 — 0,5 cm, ngam tiép vai 02 lit nudc
trong 13 gio, sau do rira lai bang nudc (3 1an) dén khi con
vi t& nhe, dé réo nudc, siy & 60 °C dén khi kho se. Tam
dich duong d6 (30 g duong do hoa tan trong 20ml nudc
s61), i dén khi tham hét dich, tiép tuc tim 15 g dau hat cai,
tron déu, 1 13 gio. Sau do tién hanh dd khoang 20 phut, 14y
ra, sdy dén khi kho kiét; dé ngudi va dong goi.
2.3.2. Quy trinh dinh lugng aconitin
2.3.2.1. Piéu kién sdc ky

Tham khao cac tai li€u [8, 11, 12] va qua khéo sat cac
h¢ pha dong, chuong trinh chay khac nhau, nghién ctru
chon diéu kién sic ky pht hop nhu sau:

S3



TAP CHI KIEM NGHIEM DUGC VA MY PHAM + S6 01 Tap 22 Nam 2024

- Hé thong sic ky: Hé thng sic ky l‘c’)ng hi¢u nang cao
Agilent 1260 Infinity II dugc trang bi dau do PDA.

- Cot: Phenomenex C18 (250 x 4,6 mm; 5 um, M¥y)
hodc cdt twong duong.

- Nhiét d9: Nhiét d6 phong (25 + 5 °C).

- Detector UV: 235 nm.

- Tdc d6 dong: 1,0 mL/phut.

- Thé tich tiém mau: 20 pl.

- Pha dong: Qua trinh rira giai aconitin dugc thuc hién
b%lng cach str dung chuong trinh gradient pha dong bao
gom acetonitril (A) va dung dich dém (B) (chl’ra’ dung
dich axit axs:tic bang 0,2 %, dugc diéu chinh dén pH
6,20+ 0,05 bang triethylamine). Quf'l trinh rira gidi gradient
cta pha dong dugc trinh bay chi tiét trong Bang 1.

Bdng 1. Chuong trinh gradient pha dong

Thoi gian Acetonitrile (A) | Dung dich dém
(phut) (% v/Iv) B) (% v/v)
0-44 21 — 31 79 — 69
44-65 31 > 35 69 — 65

65-70 35 65

2.3.2.2. Phwong phdp xir 1y mdu

Dung méi pha miu: Acid hydrocloric — Methanol
(0,01 : 100; v/v)

Dung dich chuin: Pha dung dich chuan aconitin véi
nong d 0,02 mg/mL, sir dung trong xéac dinh tinh tuong
thich hé théng, tinh déc hiéu, do 1ap va do chinh xac trung
gian. Cac dung dich chuén aconitin sir dung trong xay
dung dudng chuan dugc pha thanh nhidu muc nong do
(ti thiéu 03 mirc) trong khoang tir 0,0025 — 0,08 mg/mL.

Dung dich thir: Can 2 g duogc liéu, 1am 4m v6i 3 mL
ammoniac, d& yén 60 phat. Sau 60 phut, thém 30 mL
chloroform, cho vai hat bi thuy tinh, lac 15 pht, siéu am
3 lan, mdi 1an 45 phut (duy tri dudi 60 °C). Tién hanh loc,
sau do lam bay hoi dich loc dudi luong khi N, dé thu duge
can kho. Hoa can thu dugc ¢ trén trong 10 ml dung moi
pha mau. Hut 5 mL dung dich trén cho vao binh dinh murc
10 mL, dién vira da dén vach véi dung méi pha mau, lac
déu. Loc qua mang loc 0,45 pm. Lan luot tiém dung dich
mau chuin va mau thi qua cOt sau khi hé théng on dinh.

2.3.2.3. Tinh ham lwong aconitin

Ham luong (%) aconitin trong 2 g dugc liu dugc tinh
theo cong thuc sau:

X% = [(St/ Ss)*Cs*10*2/ m]*100
Trong do:
St: Dién tich pic aconitin trong sic ky db dung dich thur
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Ss: Dién tich pic aconitin trong sic ky d6 dung dich
chuin

Cs: Nong do aconitin trong dung dich chudn (mg/mL)

m: Khéi lugng mau thir (mg)

2.3.3. Tham dinh phuong phdp

Tham dinh phuong phép phén tich dugc thyc hién theo
huéng dan ctia ICH [13], bao gém cac chi tiéu:

Tinh twong thich hé théng: Thuye hién tiém lan luot
06 1an dung dich chuin vao hé thong sic ky. Phuong phap
dat tinh tuong thich hé thong khi d6 1éch chuan twong dbi
(RSD %) cuia dién tich pic va thoi gian luu ctia 06 lan thyc
hién < 2,0 %; hé s6 kéo dudi (T,) < 1,5 va s6 dia 1y thuyét
>2000.

Tinh dic hi¢u: Tiém lan luot cic mau tring (dung moi
pha mau), dung dich chuan aconitin, dung dich thur (Phu
tur séng, Hic phu tu), dung dich thu (Héc phu tir) thém
chuan. Phuong phap dat tinh dic hiéu khi: Khong c6 sy
anh huéng ctia mau tring 1én dap g pic cua aconitin,
thoi gian luu clia pic aconitin trén sic ky do cua dung dich
thir twong duong v6i dung dich chuan, d¢ léch thoi gian
luu trung binh cia tha va chuan < 1,0 %, dién tich pic
aconitin trong dung dich thir thém chuin ting 1én so véi
khi chua thém chuén, d¢ tinh khiét ciia pic aconitin trong
méu chudn va mau thir > 990 va phd UV cua aconitin
trong mau chuan va mau thir gidng nhau.

Tinh tuyén tinh: Chuan bi diy dung dich chuan c6
ndng do tir 12,5 % dén 400 % ndng do phan tich (0,02 mg/
ml). Dung dich chuan gdc (stock): Can chinh xac khoang
2,105 mg chuén aconitin (twong tmg 2,0 mg aconitin) cho
vao binh dinh mirc 10 ml, hoa tan va dinh mac dén vach
bang dung mdi pha mau. Nong do aconitin dung dich chuan
gbc khoang 0,2 mg/ml. Tir dung dich chuan gbc, pha lodng
trong dung moi pha mau dé duoc diy 7 dung dich chuan c6
néng do twong g voi 12,5 %; 25 %; 50 %; 100 %; 200 %;
300 % va 400 % ndng do phan tich (0,02 mg/ml) (Bang 2).

Bing 2. Bang pha cdc nong do dung dich chudn xdc dinh
tinh tuyén tinh

Dqu dich | Tirdung | Hit | Binh dinh | Nong do

tuyén tinh dich (mL) | mic (ml) | (mg/ml)
S1 S2 5 10 0,0025
S2 S3 5 10 0,005
S3 stock 1 20 0,01
S4 stock 1 10 0,02
S5 stock 1 5 0,04
S6 stock 3 10 0,06
S7 stock 2 5 0,08
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Tiém lan luot cac dung dich chuan vao hé thong séic ky.
Dung dudng chuin biéu thi mbi twong quan giita ndng do
va dién tich pic ctia aconitin. Yéu ciu: r > 0,999; phuong
trinh hoi quy twong thich (F>Ferit) va hé sb b (y-intercept)
khong c6 y nghia.

P9 chinh xac: Bao gém do 1ap lai va do chinh xac
trung gian. D¢ 13p lai dugc thyc hién trén 06 mau thir doc
lap. Phuong phép dat do lap lai khi RSD (%) cua ham
lugng tim thdy trén 06 mau < 5,0 % [14]. Do chinh xac
trung gian c6 cac budc thyc hién nhu do 1ap lai, trong
cung phong thi nghiém nhung dugc thuc hién khac cdt,
khac kiém nghiém vién va khac ngay. Phuong phap dat do
chinh xéc trung gian khi RSD (%) ctia ham luong tim thiy
trén 12 mau < 5,0 % [14].

P ding: Tir dung dich chudn gdc, thém chinh xac
lugng tuong ting voi khoang 50 %, 100 %, 200 % (so voi
ndng do6 dinh luong) chat dbi chiéu aconitin vao mau Hic
phu tir (sau khi d& 0 ammoniac), chiét va tién hanh dinh
luong theo quy trinh, m&i muc tién hanh lap lai 03 lan.
Phuong phép dat do dang khi ty 16 phuc hoi trén timg mau
nam trong khoang 85,0 - 115,0 % va RSD (%) cua ty 1¢
phuc hdi < 5,0 % [14].
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a. Phu tir song

Khoang xac dinh: Khoang xac dinh cua phuong phap
dinh lugng 1a 50 - 200 % so v&i néng do dinh lugng.
2.4. Xir Iy s6 ligu

Tinh toan két qua va phan tich théng ké bang phan
mém Microsoft Excel 2016, so sanh két qua véi tiéu chuén
chap nhan.
3. KET QUA NGHIEN CUU
3.1. Bao ché Hic phu tir

Phu tir song 14 ré ¢t nhanh hinh con quay, di duoc phoi
kho; dai 3,5-5 cm, duong kinh 1,5-2,5 cm; mat ngoai mau
nau den, c6 nhiéu nép nhin doc, vong quanh phan trén cii co
mdt s6 nhanh 16i 1én nhu cai budu. Thé chit cimg ran, kho
bé; vét cit mau nau xam, 18i gitta trang duc (Hinh 1a). Do am
trung binh cta Phy t&r séng xac dinh duoc 1a 11,32 £ 0,45 %.

Hic phuy tir dugc ché theo hudéng dan cua Bo Y té 1a cac
lat cat doc, hinh chuong khong can doi, chiéu dai thay doi
tuy vao nguyén liéu ban dau (2-4 cm), rong 1-3 cm, day
2-5 mm; vo ngoai mau den, mat cit mau nau den, boéng
lang ctia dau; thé chit cimg gion, d& bé giy, mat gay nhu
stmg; mui thom nhe, vi ngot nhe va hoi cham chich dau
ludi (Hinh 1b). D6 4m trung binh ctia Hic phy tir xac dinh
dugcla 11,02 £ 0,47 %.
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b. Hic phu tir

Hinh 1. Vi thuéc Phu tir

3.2. Xdy dung va thiam dinh quy trinh dinh hrong aconitin

3.2.1. Tinh twong thich ciia hé thong sdic ky

Tién hanh tiém sic ky dung dich chuan aconitin dé kiém tra tinh twong thich ctia hé thong sic ky, ghi lai cac sic ky
do, xac dinh céc gia tri thoi gian Iuu va dién tich cua pic aconitin. Két qua dugc thé hién & Bang 3.
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Bing 3. Khao sdt tinh tiong thich ciia hé thong sdc ky
STT Thoi gian luu (phiit) | Dién tich pic (mAU.s) H¢ s6 dudi (T) S6 dia 1y thuyét
1 42,938 577,549 1,33 8335
2 42,924 578,470 1,34 8239
3 42,934 575,430 1,34 8371
4 42,932 577,573 1,34 8231
5 43,005 575,153 1,34 8323
6 43,034 572,597 1,35 8309
Trung binh 42,961 + 0,046 576,129 + 2,170 1,34 + 0,000 8301 + 55,403
RSD (%) 0,08 0,25 0,33 0,75

Nhan xét: RSD (%) cua thoi gian luu va dién tich pic ~ 3.2.2. Tinh ddc hi¢u
lan luot 12 0,08 % va 0,25 % (=2 %), hé ,Sé kéo dudi Ty Tién hanh séc ky lan lugt cac mau: Dung méi pha mau
trung binh 1a 1,34 (< 1,5) va s6 dia Iy thuyét trung binh 1a (3 trfing), dung dich chuén aconitin, dung dich thir Phu
8301 + 55,403 (= 2000). Do d6 h¢ thong sic ky phuhop iy séng, dung dich thir Héc phu tir, dung dich thir Hic phu
cho viéc phan tich aconitin. tir thém chudn vao hé thong sic ky. Két qua duoc thé hién
trong Bang 4 va cac Hinh 2 - 7.

Bdng 4. Két qua khdo sat tinh ddc hiéu cia phuong phdp

Tén méu Thoi gian luu Chénh léch thoi giag luwu Dién tich pic Do tinh khiét
(phut) trung binh so véi chuan (%) (mAU.s) pic
Chuan 42,931 - 576,129 998,1
Thtr (Phy tir song) 42,720 0,49 368,495 997.,8
Thur (Hac phu tir) 42,700 0,54 81,248 998,1
Thir (Hac phu tir) thém chuan 43,107 0,41 291,886 -
Mu tring - - - -
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Hinh 3. Sdc ky do ciia dung dich aconitin chudn
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Hinh 4. Séic ky do ciia dung dich thir (Phu tir song)

— T T T T T T T T T T T T T T T T T T T — T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70

Hinh 5. Sdc ky do cia dung dich thir (Hdc phu ti)

T — T T T T T T T T T T T T T T T — T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 4244 46 48 50 52 54 56 58 60 62 64 66 68 70

Hinh 6. Sic ky do ciia dung dich thir (Hdic phu tit) thém chudn
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Hinh 7. So sanh phé UV-Vis pic aconitin ciia dung dich chudn va thir (a. Phé UV mdu chudn aconitin,
b. Pho UV mau Phu tir song, ¢. Pho UV mau Hdc phu tir)
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Nhén xét: Thoi gian luu ciia pic aconitin trén sic
ky d6 cua dung dich thir tuong dwong véi dung dich
chuan. Do 1éch thoi gian luu trung binh cta thir va chuan
< 1,0 %. Khong co su anh huong ciia miu tring lén
dap Ung pic cua aconitin. Dién tich pic aconitin trong
dung dich thir thém chuén ting 1én so v6i khi chwa thém
chuén. P tinh khiét ctia pic aconitin trong mau chuan
va mau thir > 990. Phd UV cia aconitin trong mau chuén

va méu thtr gidng nhau. Do d6 phuong phép dat yéu cau
vé tinh dac hi¢u.
3.2.3. Tinh tuyén tinh

Khao sat trén 07 dung dich chuan c6 ndng do aconitin
tur 0,0025 — 0,08 mg/mL, lan lugt twong Ung voi 12,5 %;
25 %; 50 %; 100 %; 200 %; 300 % va 400 % so voi ndng do
dinh lugng. Két qua duoc thé hién trong Bang 5 va Hinh 8.

Bing 5. Két qud khdo sdt tinh tuyén tinh ciia phwong phdp

STT _ Yesovéi Nong d9 aconitin Dién tich pic

nong d¢ dinh lwong (mg/ml) (mAU.s)
1 12,5 0,00286 55,346
2 25 0,00573 121,267
3 50 0,01145 237,041
4 100 0,02291 578,603
5 200 0,04582 1187,634
6 300 0,06873 1777,876
7 400 0,09163 2272,282

Phuong trinh hoi quy: y = 25520,76x - 18,28, hé s6 twong quan: = 0,9992
F=3283,15 > Fcrit= 3,06 x 10
y- intercept: p=10,43 > 0,05

y =25520.7626x - 18.2807
R?=0.9985
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Hinh 8. D6 thi biéu dién twong quan tuyén tinh giita nong do aconitin va dién tich pic
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Nhén xét: Vi didu kién sic ky da lua chon, trong
khoang ndng do6 da khao sat, c6 sy tuong quan tuyén tinh
chat ché giira ndng do aconitin va dién tich pic dap ung
v6i hé s6 tuong quan r = 0,9992.

3.2.4. Dj chinh xdc

Do Lip lai: Tién hanh sic ky 1an luot cic mau dung
dich thir (Phu tir sng) va dung dich thir (Hac phu tir). Mdi
loai chuan bi 06 mau thir doc 1ap dé tién hanh chay sac ky.
Keét qua khao sat do 1ap lai thé hién & Bang 6 va Bang 7.

Bing 6. Khdo sdt dg ldp lai ciia phwong phdp trén mau thir Phu tir song

Mau thir Lwong cin | Dién tich pic | Nong d9 aconitin | Ham hrong aconitin Ham lwgng aconitin tinh
(mg) (mAU.s) (mg/ml) (%) trén dwgec liéu kho kiét (%)
1 2006,43 368,495 0,01465 0,01461 0,01647
2 2005,78 370,814 0,01474 0,01470 0,01658
3 2007,01 359,879 0,01431 0,01426 0,01608
4 2007,80 369,859 0,01471 0,01465 0,01652
5 2007,45 357,814 0,01423 0,01417 0,01598
6 2008,11 360,887 0,01435 0,01429 0,01612
Ham lugng aconitin trung binh (%) 0,01445 + 0,00022 0,01629 + 0,00026
RSD (%) 1,59 1,59
Bing 7. Khao sdt dé lap lai ciia phirong phdp trén mau thir Héic phu tir
Mau thir Luwogng can | Dién tich pic | Nong d9 aconitin | Ham lwong aconitin | Ham lwong aconitin tinh trén
(mg) (mAU.s) (mg/ml) (%) duge liéu kho kiét (%)
1 2005,70 81,248 0,00323 0,00322 0,00362
2 2003,00 79,601 0,00317 0,00316 0,00355
3 2003,12 80,113 0,00319 0,00318 0,00357
4 2004,58 79,843 0,00317 0,00317 0,00356
5 2003,26 80,516 0,00320 0,00320 0,00359
6 2005,92 82,313 0,00327 0,00326 0,00367
Ham lugng aconitin trung binh (%) 0,00320 + 0,00004 0,00359 + 0,00004
RSD (%) 1,21 1,21

Nhin xét: RSD (%) ctia ham lugng aconitin xac dinh
dugc trong cac mau Phy tir séng va Héc phu tir lan luot 1a
1,59 % va 1,21 % (< 5,0 %). Phuong phép phan tich dat
do lap lai.

P§ chinh xac trung gian: Tién hanh sic ky thém 06
mau doc 1ap cho mdi mau Phu tir séng va Hic phu tr (cac

budc thyc hién tuwong ty nhu & phﬁn do lap lai), trong cung
phong thi nghiém nhung dugc thyc hién khac cot, khac
kiém nghiém vién va khac ngay. Xéac dinh RSD (%) clia
ham luong tim thdy trén 12 mau thir cho mdi mau dugc
liéu. Két qua khao sat do chinh xac trung gian duoc thé
hién trong Bang 8 va Bang 9.
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Bing 8. Khao sdt dj chinh xdc trung gian ciia phwong phdp trén mau Phu tir song

Kiém nghiém vién 01
Két qua dinh lrong ngay: 23/11/2023
Hé thong HPLC Agilent 1260 Infinity IT
Cot: Phenomenex C18 (250 x 4.6mm, Spm)

Kiém nghiém vién 02
Két qua dinh lrong ngay: 24/11/2023
Hé thong HPLC Agilent 1260 Infinity IT
Cot: Agilent C18 (250 x 4.6 mm, Spm)

x Dién Ham | Ham lwgng tinh x Dién Ham | Ham lwgng tinh
Mau | Lwong L A A Mau| Lwong Fa . P
thir | can im ) tich pic | lugng trén duwge liéu thir | can im ) tich pic | lwgng trén dugc liéu

& (mAUs) | (%) Kkhé kiét (%) &' mAUs) | (%) khé Kiét (%)

1 20006,43 | 368,495 | 0,014061 0,01647 7 | 2008,25 | 365,954 | 0,01451 0,01636

2 | 2005,78 | 370,814 | 0,01470 0,01658 8 | 2004,97 | 371,012 | 0,01473 0,01661

3 2007,01 | 359,879 | 0,01426 0,01608 9 | 20006,85 | 360,458 | 0,01430 0,01613

4 | 2007,80 | 369,859 | 0,01465 0,01652 10 | 2008,02 | 368,599 | 0,01461 0,01648

5 | 2007,45 | 357,814 | 0,01417 0,01598 11 | 2006,28 | 367,418 | 0,01458 0,01644

6 | 2008,11 | 360,887 | 0,01429 0,01612 12 | 2009,01 | 359,798 | 0,01426 0,01608

Ham lugng trung binh tinh trén luong céan:
0,01445 + 0,00022 (%); n=6, RSD = 1,59 %.
Ham lugng trung binh tinh trén duoc li¢u kho kiét:
0,01629 = 0,00026 (%); n=6, RSD = 1,59 %.

Ham lugng trung binh tinh trén lugng can:
0,01450 = 0,00019 (%); n=6, RSD = 1,28 %.
Ham lugng trung binh tinh trén duogc li¢u kho kiét:
0,01635 £ 0,00021 (%); n= 6, RSD = 1,28 %.

Két qua trung binh 02 kiém nghiém vién (n = 12):
Ham luong trung binh tinh trén lugng can: 0,01447 + 0,00021 (%), RSD = 1,44 %
Ham lugng trung binh tinh trén duogc liu kho kiét: 0,01632 = 0,00023 (%), RSD = 1,39 %

Bing 9. Khao sdt dj chinh xdc trung gian ciia phwong phdp trén mau Héic phu tir

Kiém nghiém vién 01
Két qua dinh hrong ngay: 23/11/2023
Hé thong HPLC Agilent 1260 Infinity II
Cot: Phenomenex C18 (250 x 4.6mm, Spm)

Kiém nghié¢m vién 02
Két qua dinh lrong ngay: 24/11/2023
Hé thong HPLC Agilent 1260 Infinity II
Cot: Agilent C18 (250 x 4.6 mm, Spum)

x Dién Ham | Ham lugng tinh x Dién Ham Ham lugng tinh
Mau | Lwgng Ly . n NN Mau | Lugng Loy . ~ t "
thir | can (mg) tich pic | lwong trén dwoc licu thir | can (mg) tich pic | lwgng | trén duoc li¢u kho
g (mAUs) | (%) khé kiét (%) g (mAU.s) | (%) kiét (%)
1 2005,70 | 81,248 |0,00322 0,00362 7 12004,89 | 82,287 |0,00327 0,00367
2 | 2003,00 | 79,601 |0,00316 0,00355 & |2003,15 | 80,101 |0,00318 0,00358
3 2003,12 | 80,113 |0,00318 0,00357 9 12003,62 | 79,913 |0,00318 0,00357
4 | 2004,58 | 79,843 |0,00317 0,00356 10 | 2004,87 | 80,012 |0,00318 0,00357
5 2003,26 | 80,516 | 0,00320 0,00359 11 | 2003,68 | 79,651 |0,00316 0,00356
6 | 2005,92 | 82,313 |0,00326 0,00367 12 | 2006,04 | 81,332 |0,00323 0,00363

Ham luong trung binh tinh trén lugng can:
0,00320 + 0,00004 (%); n=6, RSD = 1,21 %.
Ham lugng trung binh tinh trén dugc liéu kho kiét:
0,00359 £+ 0,00004 (%); n=6, RSD = 1,21 %.

Ham lugng trung binh tinh trén lugng can:
0,00320 + 0,00004 (%); n= 6, RSD = 1,25 %.
Ham lugng trung binh tinh trén duoc liéu kho kiét:
0,00360 = 0,00004 (%); n=6, RSD = 1,25 %.

Két qua trung binh 02 kiém nghiém vién (n = 12):
Ham lugng trung binh tinh trén lugng can: 0,00320 + 0,00004 (%), RSD = 1,23 %.
Ham lugng trung binh tinh trén duogc li¢u kho kiét: 0,00360 + 0,00004 (%), RSD = 1,17 %

60




o
Immm

TAP CHI KIEM NGHIEM DUGC VA MI PHAM < S5 01 Tap 22 Nam 2024

Nhén xét: Vi diéu kién sic ky da chon, phuong phap
dat yéu ciu vé do chinh xéc trung gian (RSD cua 12 mau
thir voi 02 kiém nghiém vién trén mau Phu tir sng va Hac
phu tir 1an lugt 13 1,44 % va 1,25 %, déu nho hon 5 %).

3.2.5. D ding

Chuin bi mau chuén gdc: Can 4,936 mg chit chuén
aconitin pha trong binh dinh mtc 25 ml dugc dung dich

chuin gdc voi ndng do aconitin 14 0,19547 mg/mL.

Tir dung dich chuan gbc, thém chinh x4c mot luong
chuén aconitin 1an lugt 13 10 pg, 20 pg, 40 pg (twong tmg véi
cac mitc ndng do 50 %, 100 %, 200 % so voi ndng d6 dinh
luong) vao mau Héc phu tir (sau khi dd & ammoniac), chiét
va tién hanh dinh lugng theo quy trinh ¢ muyc 2.3.3. M&i mirc
tién hanh 3 lan. Két qua dugc ghi nhan trong Bang 10.

Bing 10. Két qua khao sat dg diing ciia phwong phdp

Mikc | Lwong cAn Hic | Hut |Nong do thém | Dién tich pic sau khi trir dién | Nong do tim | Ty 1é phuc
(%) | phutir(mg) | (mL) | vao (mg/ml) | tich pic Hic phu tir (mAU.s) | thiy (mg/ml) héi (%)
2001,10 1 0,0094 211,280 0,0084 85,96
50 2002,22 1 0,0094 216,402 0,0086 88,04
2001,58 1 0,0094 212,147 0,0084 86,31
2004,02 2 0,0188 435,890 0,0173 88,67
100 2003,15 2 0,0188 446,408 0,0178 90,81
2002,78 2 0,0188 438,315 0,0174 89,17
2001,60 4 0,0375 883,452 0,0351 89,86
200 2001,58 4 0,0375 875,395 0,0348 89,04
2002,35 4 0,0375 889,928 0,0354 90,52
Ty 1& phyc hoi trung binh (%): 88,71 + 1,70 (%), RSD = 1,91

Nhén xét: Ty 18 thu hoi aconitin trén timg mau déu
nam trong gidi han 85 — 115 % voi ty 1€ phuc hoi trung
binh 1a 88,71 = 1,70 (%) va RSD = 1,91% (< 5,0 %). Do
d6 phuong phap dat yéu cau vé do dung.

3.2.6. Khodng xdc dinh

Tur két qua xac dinh do dang va tinh tuyén tinh,
suy ra khoang xac dinh cua phuong phap dinh luong
aconitin la 50 — 200 % so véi nong do dinh lugng, tic la
tor 10 — 40 pg/ mL.

3.3. So sanh ham luwgng aconitin trong Phu tir truéc
va sau ché

Vi 01 kg Phu tir séng thue hién ché Hic phu tur theo
quy trinh huéng dan cua Thong tw 30/2017/TT-BYT, thu
duoc trung binh 738,67 £25,32 g Hac phu tir (hi¢u suat ché

la 73,87 £ 2,53 %). Ham luong aconitin trung binh trong
Phu tir song tinh trén dugc liéu kho kiét sau khi da trir ham
am 11,32 % 1a 0,01632 = 0,00023 (%); nhu vay trong 1
kg Phu tir séng ban dau c6 chira 14,47 g aconitin. Sau khi
ché bién thanh Hic phy tir, ham luong aconitin trung binh
trong Hic phu tir tinh trén dugc lidu kho kiét sau khi d trir
ham am 11,02 % 14 0,00360 % 0,00004 (%); nhu vay trong
738,67 g Hic phu tir thu dugc ¢6 chira 2 ,37 g aconitin. Vay
tong lugng aconitin ¢ trong 1 kg Phuy tir song ban dau, sau
khi ché bién thanh Hic phu tir theo huéng dan ciia Bo y té
da giam di 6,1 1an. Ham luong aconitin trong Hac phu tir
giam di 4,5 14n so véi Phy tir séng.

Gia tri tham chiéu uéc luong mbi twong quan giira
lugng aconitin va lugng dugc liéu tuong ung dugc trinh
bay trong Bang 11.

Bdng 11. Udc tinh lwong aconitin cé trong luong dwoc liéu twong ting

m_ . (mg) i my, e tiu (8 ] I'IIDu'qc lidu kho kigt (g')
aconitin Phu tit song Hac phu ti& Phu tit song Hac phu ti

0,005 0,035 0,156 0,031 0,139
0,01 0,069 0313 0,061 0,278
0,05 0,346 1,563 0,307 1,391
0,1 0,691 3,127 0,614 2,782
0,2 1,382 6,253 1,228 5,564
0,5 3,456 15,633 3,069 13,911

1 6,912 31,267 6,138 27,821

2 13,824 62,533 12,276 55,642

5 34,560 156,334 30,691 139,106
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4.BAN LUAN

Sau khi ché bién theo huéng dan cua Bo Y té, Hac
phu tu thu dugc c6 ham lugng aconitin giam di 4,5 lan
s0 v6i Phy tir song. Duya trén y vin, liéu bt dau gay doc
ctia aconitin 14 0,2 mg, gay rdi loan tim mach ning & liéu
2 mg va liéu gy tir vong ngudi truong thanh 1a khoang
5 mg [4]. Nhu vay theo két qua udc tinh, v6i khoang 1,2
g Phu tir song di c6 thé chira lugng aconitin bat dau gay
doc cho co thé, lwong nay tuong duong trong khoang 5,6
g Hic phu tir. V6i lugng nhiéu hon 12,3 g Phu tir song c6
kha nang gy doc nang trén tim mach dan dén tir vong &
nguoi truong thanh, két qua twong tw voi lugng nhidu hon
55,6 ¢ Hic phu ttr. Trén thyuc té 1am sang, Phu tu séng hau
nhur chi dugc sir dung & dang dung ngoai dé tranh xay ra
ngd doc, nhu ngadm rugu dé xoa bop, giam dau nhirc. Hic
phu tir dwoc sir dung duéi dang thude sic trong cac bai
thudc hdi duong, chira triéu chig nguy cip, thoat duong,
mach gan nhu bang khong...véi lidu tir 4 — 12 g [8, 15].
Khoang lidu khuyén céo nay theo 1y thuyét c6 chira lugng
aconitin dudi ngudng gay doc nang va tir vong, tuy nhién
van c6 kha ning chira lugng aconitin trén murc bat dau
cé triéu chlmg ngo doc (> 0,2 mg aconitin). Do do khi str
dung Hic phuy tir trén 1am sang can than trong, sic thube
rat k§ va lau, dong thoi tuan thu ding lidu luong va thoi
gian str dung theo hudng dan cua bac si. Vi di c6 nghién
ctru cho théiy viéc st dung nhiéu 1an Phu tir ché c6 kha
nang lam tang sinh kha dung cua aconitin va tang nguy co
ngd doc [16]. Bén canh do, qua trinh sic thudc, dudi tac
dung ctia nhiét do va cac phan tmg thuy phan, sé tiép tuc
lam giam bdt doc tinh cua aconitin, gitip an toan hon khi
str dung vi thudc nay trén 1am sang [17].

Nghién ciu da xay dung thanh cong quy trinh dinh
luong aconitin trong Phu tir song va Héc phu tir ché theo
hudng dan ciia Bo Y té. Tir d6 cho thdy ham lugng chat
doc aconitin trong Hac phu tir di giam déng ké so voi
Phy tu Séng. Tuy nhién viéc aconitin van con hién dién
trong vi thuéc Hic phu tir cho thiy van can phai hét sirc

than trong khi sir dung vi thude nay trén lam sang. Mac
du trong Duoc dién Viét Nam V ¢6 quy dinh vé viéc thir
gi6i han aconitin cho Phu tir ché bang phuong phap sic ky
16p mong, thé nhung phuong phap niy van ton tai nhiéu
nhuge diém (moi truong sdc ky, tay nghé thuc hién, doc
két qua b%mg mit thuong...) va hién khong con dugc s
dung dé klem tra doc tinh cta Phy tir ché trong dugc dién
ctia mot s6 quoc gia trén thé gidi[11, 12]. Vlec dinh luong
aconitin bang phuong phép hién dai nhu sic ky long hiéu
ning cao (HPLC) s& cung cip bang chimng khoa hoc dang
tin cdy dé danh gia do an toan ctia vi thude nay, gitp cac
béc si c6 nhiing can ¢l chinh xac dé diéu chinh liéu lugng
va an tdm hon khi sir dung chiing trén 1am sang.
5.KET LUAN

Qua qua trinh khdo sat danh gia thuc nghiém, nghién
ctiu da xay dung dugc quy trinh dinh lugng aconitin trong
Phu tir sbng va Hic phu tir bang phuong phap sic ky long
hiéu ning cao. Phuong phap xay dung dat cac yéu cau vé
tinh tuwong thich hé théng, tinh dac hiéu, do chinh xac, do
dung va c6 sy twong quan tuyén tinh chat ché giira dién
tich pic d4p tmg va ndng do aconitin, dong thoi phil hop
v6i cac diéu kién, trang thiét bi, hoa chét thudc thir tai cac
phong thi nghi¢m hién nay. Phuong phéap dugc ap dung dé
dinh luong aconitin trong Phuy tir sbng va Hic phu tir, gop
phan vao viée dam bao chét luong va do an toan cia duoc
liéu, 1am co s& dé bd sung thém tiéu chi danh gia chét
luong ctia Phu tir trong Duoc dién Viét Nam, déng thoi
hy vong c6 thé ap dung phuong phap nay dé xéc dinh ham
lwong aconitin trong cac dang bao ché khac ctia Phy tir.
LOI CAM ON

Nghién ctru ndy nhan ngudn tai trg kinh phi tir Dai hoc
Y Dugc Thanh ph H6 Chi Minh, 1a mot phan két qua cua
dé tai nghién ctru khoa hoc cip co s& cua tac gia. Nghién
ctru duoc thuc hién tai B6 mon Bao ché bong duge va
Pon vi Y Duge hoc ¢ truyén —Khoa Y hoc ¢b truyén -
Dai hoc Y Dugc Thanh phd HO Chi Minh.
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