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ABSTRACT

Background: UV spectrophotometric quantification of pharmaceutical binary mixtures is
usually hindered by spectral overlapping.

Aim: This study aims at highlighting the pros and cons of coupling algorithms with multi-
wavelength UV spectral data to possibly quantify two absorbing substances in their standard
pharmaceutical mixtures at once.

Method: Antibiotic mixtures, sulfamethoxazole-trimethoprim, were UV spectrophotometrically
investigated for demonstration due to severe overlapping spectral bands and no clear peak
observed for trimethoprim. The algorithms (i.e., improved Vierordt or Classical Least Squares -
CLS) were applied to retrieve the concentration of these antibiotic substances from UV spectral
data of their mixtures.

Results: Two wavelengths, 245.0 and 265.5 nm, were selected to construct a pair of
simultaneous equations. UV spectral data recorded for 245 + 305 nm (AN = 1 nm) were
employed for a CLS-type calibration model. Vierordt - based UV spectrophotometric
quantification was not so accurate for trimethoprim (recovery ranged > 115% at 90 and 110%
of the working concentration, 8 mg/L), especially when spectral measurement error
deliberately exceeded 1% at either working wavelength. In contrast, CLS-based UV
spectrophotometry showed good accuracy when quantifying either substance (recovery in
the range of 98 + 102%) and much lower sensitivity (i.e., quantification error < 1%) to errors
induced by spectral measurement than the Vierordt-based method. This method was also as
accurate as the HPLC method (regulated in the current version of Vietnamese pharmacopoeia)
when co-assaying sulfamethoxazole and trimethoprim in commercial dosage forms (p > 0.05).

Conclusions: The application of multivariate algorithms such as CLS can be useful for UV
quantification of pharmaceutical drugs in binary mixtures; whereas the Vierordt’s
spectrophotometric method should be applied with caution.

Keywords: UV spectrophometry, pharmaceutical binary mixtures, Vierordt, Classical Least
Squares, measurement error, HPLC.
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TOM TAT

Pat van dé: Dinh lugng hén hgp dugc chat hai thanh phan bang quang phé ti ngoai
thudng gap khoé khan do su dan xen phé.

Muc tiéu nghién ciru: Nghién ctru nay nham muc dich néu bat nhiing uu va nhugc diém
cta két hop cac thuat toan véi di liéu do phd ti ngoai tai nhiéu budc séng dé cé thé dinh
lugng d6ng thai hai chat hoat quang trong hon hop dugc chat clia chung.

Phuong phap nghién ciru: Hon hgp khang sinh, sulfamethoxazol-trimethoprim dugc
nghién ctu pho ti ngoai dé minh hoa vi ¢ su chéng chap nhiéu cac dai phé va trimethoprim
khong co cuc tri rd rang. Cac thuat toan (Vierordt cai ti€n hoac binh phuong t6i thiéu truyén
théng - CLS) dugc ap dung dé xac dinh ndng dé cla cac khang sinh nay ti di liéu pho ti
ngoai clia hén hap mau chuén cda chidng.

Két qua nghién ctru: Hai budc séng, 245,0 va 265,5 nm, dugc lua chon dé 1ap hé hai phuong
trinh. D liéu phé ti ngoai ghi trong khoang 245 < 305 nm (AN = 1 nm) dugc st dung dé xay
dung mot mé hinh hiéu chuan dang CLS. Binh lugng bang quang phd ti ngoai két hap thuat
toan Vierordt khong dat yéu cau vé dé dung cho trimethoprim (& muc 90 va 110% néng do
lam viéc, 8 mg/L, % ham lugng tim lai > 115%), dac biét khi phép do d6 hap thu dugc diéu
chinh sai léch 1% & méi budc song lam viéc. Ngugc lai, quang phé ti ngoai két hgp CLS ¢6 do
dung tét cho ca hai chat (tim lai trong khoang 98 + 102%) va it bi anh hudng hon rat nhiéu (sai
s6 dinh lugng < 1%) vdi sai s6 phép do phé khi so sanh véi phuong phap Vierordt. Phuong
phap nay cling c6 d6 dung tuong duang vaéi phuong phap HPLC (dugc qui dinh trong phién
ban hién nay cia Dugc dién Viét Nam) khi dinh lugng dong thai sulfamethoxazol va
trimethoprim trong mét s6 ché pham Iuu hanh trén thi trudng (p > 0,05).

K&t luan: Ap dung cac thuat toan da bién nhu CLS c6 thé hitu ich cho dinh lugng dugc chat
trong hén hop hai thanh phan bang quang phé ti ngoai; trong khi phai than trong khi ap
dung phuong phap do quang két hgp véi thuat toan Vierordt.

Tirkhéa: Quang phé UV, hén hgp dugc chat hai thanh phan, Vierordt, binh phuong t6i thiéu,
16i do ludng, HPLC.
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Dat van de

Dinh lugng hoat chat trong ché pham
bang quang phé ti ngoai truyén thédng co uu
diém néi bat la thao tac don gian, tiét kiém
dung moi va thai gian do mau. Tuy nhién, ky
thuat nay khéng thé ap dung duoc cho cac
ché& pham da thanh phan do su chong chap
cUa cac dai pho thanh phan. Chinh vi vay, sac
ky 16ng hiéu nang cao (HPLC) dugc si dung
phé bién dé dinh luong déng thai cac hoat
chat trong ché pham da thanh phan trong cac
dugc dién tham chiéu [3, 4].

Theo ly thuyét, dinh lugng dung dich
nhiéu thanh phan kha thi khi do quang tai
nhiéu budc séng véi gia thiét: (i) cac chat
trong hon hgp cé hé s6 hap thu khac nhau va
(ii) s6 budc séng khao sat phai In hon hoac
bang s6 chat cé trong dung dich. Cho tGi nay,
van dé lua chon cac budc séng dinh lugng
van chua dugc dé cap chi tiét trong gido trinh
giang day Héa phan tich Il (Phan tich dung cu)
danh cho sinh vién duoc khoa [2]. Theo Dugc
dién Viét NamV, quang pho ti ngoai chi dugc
ap dung rat han ché véi ky thuat do quang tai
hai budc séng dé dinh lugng hoat chat trong
hén hop hai thanh phan (vi du: dinh lugng
strychnin trong hat ma tién bang do quang
tai 262 va 300 nm [1]).

Trén thé gidi, két hogp toan hoa
(chemometrics) va quang phé UV da dugc
trién khai phé bién dé dinh lugng hén hop cé
chia hai dugc chat [5, 6]. Phan tich da bién
(multivariate analysis; vi du: CLS, ILS, PCR, PLS)
cho phép xéac dinh dugc mot cach téng thé
moi quan hé gitra d6 hap thu va céac cau tu
trong dung dich do nh& tuong quan tung
phan (partial relation) va héi qui boi (multiple
regression) ciing nhu gidi thiéu thém cac bién
ti€ém an (latent variables). Nghién ctu nay
dugc tién hanh nham chira nhitng uu, nhugc
diém ctia do phé ti ngoai tai nhiéu budc séng
dé dinh luong déng thai hoat chat trong hén
hap hai thanh phan. Hai ky thuat: Vierordt cai
tién (do quang tai 2 budc song) [7] va binh
phuang téi thiéu truyén théng (do quang tai

N

nhiéu budc song) [8] dugc giai thich co s& ly
thuyét va th Ging dung dé dinh luong hén
hop khang sinh sulfamethoxazol - trimethoprim.

Co'sé ly thuyét

Vierordt cdi tién

Dinh lugng cac hoat chat trong hon hop
hai thanh phan bang quang phé da dugc
Vierordt tién hanh lan dau tién trén thé gigi
vao thé ky 19 [9]. Nguyén ly clia phuong phap
nay dua trén két qua do quang tai hai budc
séng phu hgp va giai hé phuong trinh sau:

Ey = a0+ B1Cp m
Ey = ayCy + B2Cp @

Trong d6: cac chi sé dudi”1”va 2" dé cap
dén hai bugc song do quang; E la mat d6
quang do véi cuvet c6 bé day 1 cm; Cava Cs
lan lugt la néng d6 clia A va B trong hdn hap,
vGi a. va B tuong Ung la cac hé sé hap thu
clia chung.

Mac du don gian dé thuc hién nhung
phuong phap nay it théng dung trong linh
vuc hod phan tich. Biéu nay chu yéu la do su
e ngai: phuong phap nay c6 d6 chinh xac kém
han so véi phuong phéap do diém (thudng
chon tai budc séng cuc dai) khi mac sai s6 vé
budc song do; dac biét khi phdi do quang tai
& vung bd vai clia dudng cong phé hap thu.

Glenn da diéu chinh phuong phap Vierordt
khi st dung cac ti s6 nhu sau: m = Ex/E;, a =
oz/ar, b= P2/ Khi do, ta sé c6 hé phuang
trinh tuong Ung:

E; =G+ B1Cp 3)
mEl = aach + bﬂch (4)
Gidi hé phuong trinh nay ta dugc:
E{ [b— E
Cy = 1})’:— S Ta=CiT ()
Ez b(m-a)
> Lm(b— a)] (6)

Trong d6, phuong trinh 4 dugc viét dudi
dang biéu thuc cta dinh luat Lambert-Beer
cho dinh luogng chat A (khi khéng c6 mat bat
ky chat nao khac c6 kha nang hap thu anh
sang); Ta la s6 hang hiéu chinh vai gia thiét cac
gid tri mat doé quang E; va E: déu trong
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khoang phu hgp (vidu 0,2 + 1,0). Can luu y:
khi a~ b mau s6 clia ca phuong trinh 4 va 5
sé bang 0;a<m<bvatlsdclaTa cé xu
hudng bang 0. Do vay, sai s6 clia g, b va m sé
anh huéng dén d6 chinh xac ctia phuong
phap nay. Diéu nay c6 nghia la néu dudng
cong pho hap thu cia A va B gan nhu“giéng
nhau’, ta sé khéng thé xac dinh dugc cap
budc séng dinh lugng thich hgp (vi a # b
khong nhiéu).

Viéc xac dinh budc séng dinh lugng sé
khong dé thuc hién vai dé thi biéu dién hé s6
hap thu theo budc séng cua tiing chat, vi mac
du phé hap thu ctia A va B c6 thé cé vi tri khac
nhau trén cing mét dé thi nhung cac giatria
va b van khong co su khac biét nhiéu. Glenn
da dé xuat viéc st dung do thi biéu dién logE
theo budc séng dé xac dinh cap budc séng
phu hgp cho dinh lugng (hinh 1).

Gia thiét hé s6 bién thién (CV) cia mat do
quang trong khodng gia tri 0,2 + 1,0 la u (coi
la hang dinh) va sai s6 tuong doi clia phép do
< 20 %, trong phép dinh lugng hén hop hai
thanh phan CV cla Cx sé 1a uv/(Ha); tuong tu
CV clia Cs s& 1a uv/(Hs). Hava Hs 1a cdc ham khac
nhau cQa cac gia tri a, b va m. Néu b/m nam
ngoai khodng gidi han, 0,1 + 2,0, thi V(Ha) <
V7 va CV cla Ca < uv7. Diéu nay c6 nghia la
néu b/m nam ngoai gidi han da néu, CV cla
Ca khi c6 mét B sé khéng vugt qua 2,5 lan so
vGi CV cla CA khi khéng cé mat B. Diéu nay
cling dung véi B, CV cla Cs < uv7 néu m/a
nam ngoai khoang gidi han, 0,1 + 2,0.

N6i moét cach khac khoang gigi han cho
phép d6i véi b/m hoac m/aséla0+0.1va2,0
+ o0, Mac du khoang 2,0 + o« sé cho két qua
dinh lugng chinh xac hon, nhung trén thuc té
khoang 0 + 0.1 van c6 thé dugc strdung. Diéu
nay sé anh hudng dén su lua chon cac budc
song cling nhu ti s6 néng dd Ca/Cs cho phép
dinh luong. Vi du: dé€ dinh lugng chat A trong
hén hgp luén cé mot ti sé Ca/Ce ma dudi muc
nay CV clia Ca sé > uV/7.

Khi ap dung phuong phép Vierordt, néu A
va B c6 cac dinh hap thu tach khoi nhau ré

N

rang viéc lua chon cac budc séng A; va A; sé
daon giadn la cac budc séng cuc dai tuong Uing
vdi A va B.

Tuy nhién néu A va B c6 cac dinh hap thu
khong tach khéi nhau hoan toan, viéc xac
dinh cac budc song cho cac ti s6 b/m (d€ dinh
lugng A) hoac m/a (d€ dinh lugng B) nén nam
ngoai khoang giéi han, 0,1 + 2,0 (uu tién lua
chon véi ti s6 > 2,0). Can ct theo Ha va Hs, lua
chon budc séng phu thudc vao ti sé b/a cho
ca A va B. Néu m6ét trong hai ti s6 b/m hoac
m/a nam ngoai khoang gigi han, 0,1 = 2,0, thi
ti s6 b/a cling sé nam ngoai khodng gidi han
nay.Via <m < b, nén b/m hoacm/a luén luén
gan vdi gia tri 0,1 hodc 2,0 hon so vdi b/a (véi
gia thiét ti s6 nay nam ngoai khoang gidi han).

Khi lua chon budc séng, b/a phai khéng
dugc co gia tri trong khoang 0,1 + 2,0; néu b/a
< 0,1 thigid tri cGia ti s6 nay cang nho cang tot.
Mat khac, néu b/a > 2,0 thi gia tri cGia ti s6 nay
cang Ién cang tot (trén thuc té thudng xét 2,0
< b/a < 5,0 khi st dung cuvet va néng do
khéng d6i). Néu b >> a thi phuong trinh 4 sé
c6dang :¢, =2 222 ; trir khi Ca/Cs << hay
m >>, sai sO clia b sé it anh huéng dén Ca.

Trong hinh 1, tién hanh trugt do thi cta B
doc theo truc tung mot khodng K cho téi khi
hai dudng cong giao nhau gan véi hoac tai
budc séng cuc dai ctia A (budc séng A41). Lua
chon budc séng A2 theo nguyén tac dam bao
mot khodng cach kha 16n gitra A va B.Théng
thudng, c6 thé chon mét vai gia tri A; (bang
cach di chuyén B dén céc vi tri khac nhau) va
tuong Ung xac dinh A.. Néu tai vi tri Az, tri s6
cla B I6n han tri s6 clia A thi b/a sé ¢o gia tri
trong khodng 2,0 + .

Quy trinh xac dinh budc séng c6 thé mo ta
bang cac phuong trinh sau:

201
bja =52 ()
log(a/b) = logB, — loga, + loga, — logB;, =
(logB, + K) — loga, + [loga; — (logBs + K)]  ©
Khi Ava B giao nhau, [loga, — (logB; + K)] =
0dovaylog(a/b) = (logB, + K) — loga,
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Chu y khi lua chon budc séng dinh lugng
theo ti s6 b/a thi cac budc séng tot nhat cho
dinh lugng A cling chinh la cac buéc séng tét
nhat cho dinh lugng B. Ngoai ra can phai luu
y dén sai s6 budc song tai vi tri bd vai cla
dudng cong hap thu cing nhu kha ndng
tuong tac gilra A va B (vi du c6 khd nang tao
phuc, khi mot trong hai chat la phan t [6n).
Dac biét, véi phuang phap Vierordt tinh cdng
tinh anh sang cua A va B tai cac budc séng
dugc lua chon phai tuyét déi tuan thi theo
dinh luat Lambert-Beer.

log B + K) = log o
(log B> + K) v (log B +K) =log o

log

Hinh 1: Huéng dan lua chon budc séng dinh
luong cho hén hop hai thanh phdn
Binh phuong téi thiéu truyén théng (Classical
Least Squares — CLS)

Theo dinh luat Lambert-Beer, d6 hap thu
quang clia cau t tha i trong hon hgp dugc
tinh theo céng thuc:

Ai = aibci (9)

Trong d6: A;, ai va ¢ lan luot la d6 hap thu
quang, hé sé hap thu va néng dé cla cau t
thi i; b la bé day cta dung dich. Vi b 1a hang
s6 (thudng 1a 1), nén tich sé cla ab cé thé
dugc bi€u dién bang ky hiéu K (do vay, thuat
toan CLS con dugc goi la ma tran K).

VGi hén hgp hai thanh phan, ta co:

A=aic1 + a2 (10)

Thuat toan CLS dugc xay dung dua trén
phuaong trinh (10) khi 4p dung cho tat ca cac
budc séng trong mot khodng do quang:

A= aijc + a2 (11)

Trong dé: Ajla mat d6 quang ctia hon hgp

N

tai budc song thij (j = 1+n); asyva az la hé so6
hap thu cla cau tir tha 1 va 2 tai budc séng
thj.

Goi E; la sai s6 cho A, ta cé:

Ej=A; - (@ijc1 + a3c2) (12)
B2 = 25(A) - anjcr — azica)? (13)
Lay dao ham theo c::

d(XEA)/dei= d/dai (XA - ancr — azic2)?) (14)
dEA/ dai=2 X 2 (A — anjcr —azc2) X d/dG (A - anc — azc2) (15)
dXEA)/dci= 2 X (A - anjcr — azC2) X X (ai) (16)

Véi phuang phép “binh phuang téi thiéu”,
céc gia tri dao ham duoc dat bang 0:

0=2(Aj - arjc1 — azC2) X 2(ay) (17)
YjaiAj = Yjaianc + Xjaijazcz (18)
Phuang trinh (18) c6 thé chuyén thanh dang ma tran:

[c] [aa"] =[a] [AT] (19)
[c]=[Ala" [aa"] " (20)

Thuét toan nay chi dung khi phé hap thu
cla hoén hgp phai co tinh cong tinh anh sang
(dung dich do phai trong suét, khéng cé hién
tugng tan xa). Day la nhugc diém co ban vi
hiém khi chiing ta biét dugc phé hap thu cua
tat ca cac cau ti trong dung dich do [10].

Ddi tuogng va phuong phap nghién ciru

Chat chuan sulfamethoxazol (SUL, 99,85 %)
va trimethoprim (TRI, 100,67 %) dugc cung cap
bai Vién Kiém nghiém thudc trung ueng. Dung
moi pha mau la HCI 0,1M. Cac dung dich chuén
hén hap dugc pha tir cac dung dich chuan géc
SUL 500 mg/L va TRI 500 mg/L.

Cac ché pham dugc khao sat (SUL 400 mg
+ TRI 80 mg/dan vi liéu) gom cé: vién nén
Cotrimstada (Trach nhiém h{ru han lién doanh
STADA, SDK:VD-23965-15, 56 16: 040419); vién
nén Biseptol 480mg (Céng ty c6 phan Dugc
pham Trung uong 1 - Pharbaco, SPK: VD-
19942-13, 56 16: 18015); vién nén Trimeseptol
(Cong ty CP Dugc pham Ha Tay, SPK: VD-
24195-16, s6 16: 1110120); vién nang cling
(Cong ty c6 phan Dugc Béng Nai, SDK: VD-
26690-17,56 16:471017); bot udng Supertrim
(Cong ty CP Dugc pham Agimexpharm, SDK:
VD-23491-15, 56 16: 150619).

Pé dinh lugng hoat chat trong ché pham,
20 vién nén hoac bét thudc trong 20 vién
nang hodc 20 goi dugc nghién min, tron déu
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va can chinh xdc mét lugng (tuong ung vai
khodng 50 mg SUL va 10 mg TRI) cho vao binh
dinh muc 100 mL, thém khoang 60-70 mL
dung dich HCI 0,1M, lac, siéu am khoang 15
phut va thém tiép dung moi nay cho vira du
100 mL. Loc, loai bo 20 - 30 mL dich loc dau.
Lay chinh xac 2 mL dich loc cho vao binh dinh
muc 25 mL, thém dung dich HCI 0,1M vura du
dugc dung dich thd (cé néng do chinh xac
khoang SUL 40 mg/L va TRI 8 mg/L), lac déu.

Do quang dugc thuc hién véi mdy quang
phé hai chum tia UV-1800 Shimadzu (Nhét
Ban) dugc két ndi véi may tinh (hé diéu hanh
Windows XP) v&i mau trang la HCI 0,1M. Ché
dé do d6 hap thu: quét phé tir 400 nm dén
200 nm; d6 réng khe sang: 1,0 nm; téc do
quét: trung binh; khodng cach gitia hai diém
trén phd: 0,05 nm; cuvet thach anh 1 cm. Tién
xU ly phé (lam tron) dugc tién hanh véi phan
mém UVProbe 2.35. Xt ly dir liéu phé dugc
tién hanh véi EXCEL Microsoft va MATLAB
2015a (MathWorks, Mi).

Phan tich sac ky dugc tién hanh trén hé
théng Shimadzu LC 2030C 3D Plus (Nhat Ban)
V@i cot InertSustain C18 (250 X 4,6 mm, 5 um)
- GL Sciences Inc. Pha déng: 1750 mL nudc,
500 mL acetonitril va 2,5 mL triethylamin, diéu
chinh dén pH 5,90, thém nudc vira da 2500
mL. Budc song phat hién: 254 nm. Téc d6
dong: 1,8 mL/phut. Thé tich tiém: 20 pL. Dung
moi pha déng, mau th va chuin déu duagc
loc qua mang 0,45 um trudc khi chay sac ky.

Két qua nghién ctru va ban luan

Hinh 2 biéu dién su chdng chap cla cac dai
phé thanh phan SUL 40 mg/L va TRI 8 mg/L
can trd viéc dinh lugng déng thai hai hoat
chat nay trong hon hop hai thanh phan.
Khoang céng tinh anh sang ctia hon hgp SUL
40 mg/L + TRI 8 mg/L dugc udc luong la 245
+ 305 nm (sai khac gilra phé hén hap va phé
cdng < 3 %). Tai néng d6 lam viéc, phd SUL ¢6
cuc dai hap thu tai khoang 265,5 nm; trong
khi ph6 TRI khéng c6 cuc tri ré rang.

Théng thudng, han ché cta phép do
quang UV-Vis c6 lién quan dén: (i) dinh luat

N

Lambert-Beer chi dung vagi buc xa don sac va
(ii) tia lac (anh sang chiéu tdi dau do, khong
phai la moét phan cta phan tich). Ngay ca véi
b6 lua chon budc séng tot nhat, anh sang
dugc chiéu téi dau do ludn la mét bang thong
du nhé nhung hlu han (gay ra sai léch am so
véi dinh luat Lambert-Beer; nhung dugc giam
thi€u néu hé s6 hap thu vé co ban hang dinh
trong pham vi budc séng di qua bd lua chon
budc song). Phép do sé mac it sai s6 han néu
do réng cta bang théng hiru dung tlr nguon
sang bang khoang 1/10 do rong cta bang
théng tu nhién cla chat phan tich (1a d6 rong
do tai mét nlra chiéu cao cta dinh hap thu).
Diéu nay khién két qua dinh lugng dé mac sai
50 khi budc séng dugc lua chon tai bg vai clia
phé hap thu [11]. Vi ly do nay, dinh lugng hoat
chat trong dung dich don thanh phan dugc
tién hanh tai budc séng cuc dai (Amax) va/hoac
budc séng c6 dd hap thu dat khoang 0,2+ 0,8
[12].Trén thuc t&, sai sO trong phép do quang
phd tl ngoai ludn ton tai bat chap né luc cai
ti€n ky thuat va hiéu chuan may [13]; ngoaira
cling phai ké dén sai s6 ¢ thé cé do su co mat
clia cac cau tir khac trong nén mau thuc.

3.5
34\ ——TRI 8 mg/L
'\ —— SUL 40 mg/L
25 N ——SUL 40 mg/L + TRI 8 mg/L
> 2 A
£ | : — - =Pho cong
g °? N
< N\
o 1.5 1 -
Q
1 4
0.5 A
0 T T T T
210 230 250 270 290 310

Bwéc song (nm)

Hinh 2: Phé hép thu ctia SUL 40 mg/L, TRI 8
mg/L, phé céng va phé hén hop (SUL 40 mg/L
+ TRI 8 mg/L) tuong ting

Theo thuat toan Vierordt cai tién, cap budc
song 245 va 265,5 nm dugc lua chon dé dinh
lugng hon hop SUL 40 mg/L + TRI 8 mg/L
(hinh 3). Bang 1 trinh bay khoang tuyén tinh
cua SUL va TRI tai hai budc séng dugc lua
chon va hé phuong trinh dugc thiét [ap dé tim
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néng do cta SUL va TRI trong hén hop (st
dung d6 déc ctia phuong trinh hoi qui la hé
sO6 hap thu tuong Ung; hé s6 chan clia cac
phuong trinh héi qui khac 0 khong cé y nghia
théng ké, p > 0,05).

1

05 - T=~< . 2450m 9655mm
3
g 07
=
©-
£05 ——sUL40
ks) ——TRI8

-1 4 — = TRI8tinh tién

Bwéc song (nm)
15 T T

200 220 240 260 280 300

Hinh 3: Xdc dinh buéc séng dinh lugng cho
hén hop SUL 40 mg/L + TRI 8 mg/L bang thudt
todn Vierordt cdi tién.

Bang 1: Khodng tuyén tinh va hé phuong
trinh hai an s6 dé dinh lugng SUL va TRl tai
budc sdbng 245 va 265,5 nm.

Budc song

(nm) Phuang trinh R?
Khodng tuyén tinh
245 D =0,0138xCsu + 0,0256 0,9985
D =0,035xCm+ 0,018 0,9973
2655 D=0,0171xCsu. + 0,0132 0,9987
D =0,021xCw+ 0,0058 0,9992
Hé phuang trinh
245 0,854 =0,0138xCsu. +
0,035XCr
2655 0,874 =0,0171xGu. +
0,021XCr

Két qua cho thay dé dung cltia phép dinh
luong SUL va TRI trong cac hén hap chuan tu
tao thudng mac sai s6 16n (% tim lai > 115 %)
khi TRI & muic 90 va 110 % so vGi ndbng do lam
viéc (Bang 2). Dac biét, khi sai s6 do phé hap thu
> 1% tai hai buéc séng dugc lua chon, d6 dung
ctia phép dinh lugng SUL va TRI & mUic ndbng do
lam viéc déu cé nguy co nam ngoai giGi han 98
+102 % [14]. Do vay, thuat toan Vierordt cai tién
da khéng dugc ting dung dé dinh luong dong
thai SUL va TRI trong ché pham.

8

Bang 2: Két qua dinh lugng bang thuat toan
Vierordt cai ti€n mét s6 hén hop chuan SULTRI
va hon hgp SUL 40 mg/L + TRI 8 mg/L khi ¢6 sai

5O do 1% tai hai budc song 245 va 265,5 nm.

Nong 36 (mg/L) % tim lai
STT
SuL TRI SuL TRI
1 40 72 99,1 119,4
2 40 8 102,3 102,5
3 40 838 99,5 14,7
4 36 8 96,4 119,0
5 44 8 98,9 19,5

Sai s6 do 1% vdi hon hop SUL 40 mg/L + TRI8 mg/L*

%

tim  2655T+245T  26550+2450  2655T+2450 265,50 +2457
lai

suL 101,5 103,5 98,5 106,3

TRI 1016 104,1 113,5 923

#Tva J:1an luot la tdng va giam dé hép thu
tai budc séng dinh lugng

Thuéat todn CLS dudc trién khai vSi ma tran
néng dé bao gém 9 hén hgp chuén tu tao
SUL - TRI & muic 80 <+ 120% ndéng dé lam viéc,
SUL 40 mg/L va TRI 8 mg/L (bang 3) véi dir liéu
phd hap thu trong khodng budc séng 245 +
305 nm. Két qua cho thay dé duang ctia phép
dinh lugng dong thai SUL va TRI dat yéu cau
theo quy dinh ctia AOAC (% tim lai trung binh
trong khoang 98+ 102% [11]). Dang chu y, két
qua dinh lugng hén hgp SUL 40 mg/L + TRI 8
mg/L bang thuat toan CLS c6 sai s6 nhd hon
dang ké (chi khodng 1 %) so véi thuat toan
Vierordt cai tién khi gia thiét do dé hap thu
mac sai s6 1 %.

Trong nghién ctiu nay, phuong phap sac ky
I6ng hiéu nang cao (HPLC) theo qui dinh cla
Dugc dién Viét Nam V [1] dugc sir dung lam
phuang phap doi chiéu. Do ddng ciia phuong
phap HPLC dugc danh gia bang ky thuat thém
20 % chat chuan vao nén mau thuc (vién nén,
vién nang, bot uéng): dat khoang 98,9+ 101,2
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Bang 3: Két qua dinh luong bang thuat toan
CLS cac dung dich chuan SUL-TRI ma tran
nong d6 hop chudn va hén hgp SUL 40
mg/L + TRI 8 mg/L khi thay d6i gia tri do 1 %
(tang hoac giam so véi gia tri ban dau) trong
vung budc sdng 245 + 305 nm (AN = 1 nm).

- Nong d6 (mg/L) % tim lai
SuL TRI SuL TRI
1 40 8 102,1 99,8
2 40 6,4 101,7 100,9
3 40 9,6 100,9 98,9
4 32 8 1011 101,7
5 32 6,4 100,4 104,8
6 32 9,6 98,7 99,9
7 48 8 99,8 99,3
8 48 6,4 99,3 100,2
9 48 9,6 97,7 98,0
Sai s6 do 1% vdi hon hop SUL 40 mg/L + TRI8 mg/L*
% tim T l

lai

SuL 101,0 98,8

TRI 103,0 100,8

*Tva J:lan luot la tang va giam dé hdp thu
tai budc song dinh luong
% cho dinh lugng SUL va TRI. Kiém dinh théng
ké (t cap vai do tin cdy 95 %) cho thady phuong
phap quang phd tir ngoai két hgp véi CLS
khong c6 su khac biét dang ké vé do ding so
véi HPLC (p > 0,05) vé&i gia tri RSD cua phép
dinh luogng quang phé < 2 % (bang 4). Piéu
nay cling cho thay két qua dinh lugng cla
phuang phap CLS-UV khéng bi anh huéng
b&i su cé mat cta thanh phan ta dugc trong
cac ché pham duoc khao sét.
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Bang 4: Ham lugng (% so véi nhan) ctia SUL
va TRI trong mét s6 ché pham bang quang
phd ti ngoai va HPLC

Ché pham Ham lugng (% so véi nhan, TB+SD, n = 6)
SuL TRI
CLS-uv HPLC (LS-uv HPLC
Trimeseptol ~ 958+0,9  967+02  995+07  993+03
Cotrimstada ~ 97,3+0,5  97,8+0,5 %89+13  983+03
Biseptol 990+17 97,707  979+11  994%05
Sulfareptol 972406 98,7+0,2 1003+0,9 103,;8l +
Supertrim 10(1),; + 97,9+0,6 973409 98,1+0,5
Két luan

Theo ly thuyét, dinh lugng déng thai cac
hoat chat trong hon hgp hai thanh phan bang
quang pho tl ngoai cé tinh kha thi khi tng
dung cac thuat toan: Vierordt cai tién hoac
CLS dé tuong ung xt ly dit liéu phé do duoc
tai hai hodc nhiéu budc song. Vi du minh hoa
dinh lugng SUL va TRI trong hén hgp cho
thdy thuat toan Vierordt cai tién c6 co sé ly
thuyét don gian (x ly so liéu bang EXCEL
Microsoft) nhung cé nguy co mac sai sé 1én
khi: (i) n6ng d6 SUL hoac TRI khac v&i néng
dé lam viéc dugc st dung dé lua chon budc
song, (ii) sai s6 do phé hap thu > 1 %. Nguoc
lai, thuat todn CLS cho phép dinh SUL va TRl
trong hon hop bang ky thuat do quang tai
nhiéu budc sdng vai d6 chinh xac (d6 lap lai
va d6 dung) cao. Phuong phap nay c6 uu
diém néi bat la tiét kiém thaoi gian va dung
moi, co thé thay thé phuong phap HPLC trong
ki€m tra thuong qui chat luong thuéc, dac
biét khi s6 lugng mau Ién.
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