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TOM TAT

Trong nghién ctu nay, hén hop ba thanh phan Rifampicin, Isoniazid va
Pyrazinamide trong vién nén Turbezid duwgc dinh lwong dong thoi bang phuong
phép phd UV-Vis két hop cac phuong phap hoi quy cau tix chinh (PCR), binh
phuong t6i thiéu riéng phan (PLS). Thuét toan lwa chon bién nguoc (BVE) trong
PLS duoc st dung d€ lya chon cac budce song t6i wu cho viéc xay dung mo hinh
PLS, ti 1é budc song duoc chon cho Rifampicin, Isoniazid va Pyrazinamide Ian luot
la 68,0%, 97,6% va 93,8%. Cac phuong phap c6 do thu hoéi trong khoang 80-110%
ddi voi RIF va INZ; tie 90 — 107% d6i voi PYR, d6 lép lai va d6 tai lap o gia tri RSD
< 5,3 theo quy dinh cia AOAC. Phan tram ham lwong so v6i ham luong ghi trén
nhan phu hop véi quy dinh ctia Dwgce dién Viét Nam V va khoéng cé su khac biét
c6 y nghia thdng ké khi so sanh véi phwong phap séc ky 1ong hiéu ning cao.

T khéa: Binh phuong tdi thiéu riéng phan, Hoi quy thanh phan chinh, lea chon
bién ngugc, phd hap thu UV-Vis.

1. GIOI THIEU

Kiém soat chat luong thudc la cong viéc thuong qui dam bao chat luong thudce
ludn diung thanh phan, ham lwgng dé€ dam bao duwoc hiéu qua diéu trj ctia thudc va an
toan cho nguoi st dung thudc [1]. Chét lwong thudc kém do nhiéu nguyén nhan: thudc
gia, thudc kém chat lugng do qua trinh bao quan. Véi sy da dang va phtic tap cua cac
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san pham dugc pham hién nay, nhu cau phat trién cac phwong phap phan tich nhanh
choéng, chinh xac va tin cay la mot nhu cau tat yéu.

Tt nam 1972 dén nay, cac phwong phap hoéa hoc toan (chemometric) da duoc
tng dung réng rai trong nhiéu linh vuce, dac biét la PCR va PLS. Nhiing phuwong phap
ndy gitip giam sd bién ban dau, khac phuc da cong tuyén, va loai bé nhiéu, tir d6 nang
cao d chinh x4c trong dw dodn ndng dd va ham lwong chat trong mau [2]. Vi cac chat
c6 phd chong 1an 16n, PCR va PLS con gitp giam sai s6 du doan. Trong phan tich dwgc
phdm, cdc nghién ctru da tng dung PCR va PLS d¢ du dodn thanh phan trong mau
thudc [3-5].

Qua trinh phat trién cac phuong phap phan tich lién tuc doi hoi lua chon budc
song phtut hop trong phan tich quang phd dé nang cao do chinh xac va tin cay ctia mo
hinh dy doan. Nhiéu nghién cttu da dé xuat cac phuong phap chon budc séng dac
trung dé tdng cuong kha ndng du doan cac thong s6. Nghién cttu ctia Tahir Mehmood
tong quan va so sanh 17 phuong phap lwa chon budc séng theo hoéi quy binh phuong
toi thi€u riéng phan, chia thanh ba nhém: loc, boc, va nhing. Két qua cho thdy cac
phuong phép thuat toan di truyén, chon ti 1€, va chon bién nguoc (BVE) dat hiéu qua
cao trong loai bo budc séng va dy doan [6]. Ngoai ra, BVE con dugc chiing minh tiém
nang trong tdi vu hoa budc song cho dinh luong hoat chat dwgc pham [7,8].

Rifampicin (RIF), Isoniazid (INZ) va Pyrazinamid (PYR) la ba thanh phéan chinh
duoc st dung trong phac d6 diéu diéu tri lao hién nay. Mot s6 nghién ctu trude day
da ap dung cac phuong phap HPLC [9,10], LC-MS/MS [11], UV-Vis [12] d€ xac dinh
cac thanh phan RIF, INZ va PYR c6 mat trong mot sd thanh phan khac hoac phan tich
trong cac mau huyét twong. Viéc xac dinh dong thoi RIF, INZ va PYR trong thudc st
dung phwong phap phd UV-Vis két hop cac phuong phap PCR, PLS, BVE-PLS la chua
duoc thuc hién. Vi vay, nghién ctru nay chang t6i dinh luong dong thoi RIF, INZ va
PYR trong vién nén stt dung pho UV-Vis két hop véi cac phuong phap PCR, PLS va
BVE-PLS véi muc tiéu: (1) Xay dung duwoc mo hinh hiéu chuan phu hgp, (2) lwa chon
budc séng bang phuirong phap BVE va (3) danh gia phrrong phap da xay dung dé dinh
luong dong thoi RIF, INZ va PYR trong vién nén Turbezid.

2. THUC NGHIEM
2.1 Héa chét, dung cu va phan mém

Thiét bi: may quang phd UV-Vis UH5300 (Hitachi, Nhat Ban), can dién tw
Sartorius (d0 chinh xac 0,0001 g), bé siéu am Elma (Dtc), may cat nudc 2 lan Bibby
Scientific A400D (Anh), cac loai Micropipet Boeco — DBtc 20-200 uL , 100 — 1000 uL.
Ch4t chudn: Rifampicin (96,0%) , Isoniazid (99,63%), Pyrazynamid (100,00%) dwoc
mua tr Vién kiém nghiém thudc trung wong. Dung mdi: Methanol (MeOH) (Fisher),
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Nudc cat. Phan mém: cdc chwong trinh tinh todn va xt ly s6 liéu duoc thue hién trén
ph\én mém RStudio 2023.03.0, R4.3.0.

2.2 Chuan bi cic dung dich chuin va mau
2.2.1 Chuén bi dung dich chuan

Dung dich chuan goc 1000 pg/mL: Can chinh xac chat chuan (0,0521 g d6i véi
RIF; 0,0502 g d6i voi INZ va 0,0500 g d6i véi PYR) vao binh dinh mitc 50,0 mL, thém 30
mL MeOH, siéu am 5 phut r6i thém MeOH du thé tich. Bao quan dung dich trong lo
t0i mau, dat 0 ngan dong. Cac dung dich lam viéc hang ngay duoc pha tit dung dich
chudn gdc theo ti 1& thé tich. Luu y, d& dung dich chudn gdc can bang nhiét d6 phong
truede khi pha.

2.2.2 Chuan bi mau thudc

Can chinh xac 20 vién Turbezid (tong khoi lwong 18,9724 g, trung binh 1 vién la
0,9486 g). Can 0,4743 g vao binh nén 100 mL, thém 50 mL MeOH, siéu am 5 phut, dé
yén 10 phat r6i loc qua mang 0,45 pm d€ 1ay khoang 3-5 mL. Huat 60 uL dich loc vao
binh dinh muc 10 mL, thém dung moéi da thé tich. Dung dich cudi c¢6 nong do RIF,
INZ, PYR Ian lwgt la 9 ug/mL, 4,5 ug/mL, va 24 ug/mL.

2.3 Phuong phap hoi quy thanh phan chinh va phwong phap binh phuong tdi thiéu
riéng phin

Phuong phép hoi quy thanh phan chinh (PCR) va binh phwong t6i thiéu riéng
phan (PLS) 1a cic phuong phap gidm chigu dit liéu bang cach chiéu di liéu gdc vao
khong gian cac thanh phan chinh (PCR) hodc bién tiém an (PLS). Ca hai phuong phap
t6 hop dir liéu ban dau thanh cac bién dai dién, giup don gian hda va tang do chinh xac
trong mo hinh hoa.

Ho6i quy thanh phan chinh (PCR) két hop phan tich thanh phéan chinh va hoi
quy tuyén tinh. Budc dau PCR giam s& chiéu bang cach chuyén cac bién gdc thanh
"thanh phéan chinh" khong tuong quan, sau d6 thue hién hoi quy trén chiang. Cac budc
PCR gom: (1) phéan tich thanh phan chinh, (2) chon s6 lugng thanh phan t6i uu, va (3)
hoi quy vdi cac thanh phan nay.

Binh phuong tdi thiéu riéng phan (PLS) la phuong phap xtt 1y dit liéu c6 nhiéu
bién du doan tuong quan, t8i wu hda dw doan bang cach tim cac thanh phan t8i da héa
twong quan gitra bién dau vao va bién dau ra. Cac budc PLS: (1) tim bién tiém an t6i da
héa tuwong quan gitra pho hiéu chudn va néng d9, (2) chiéu bién dau vao va dau ra lén
cac thanh phan nay, (3) ldp lai d€ dat s0 thanh phan t6i uu, va (4) xay dung mo hinh
hoi quy trén cac thanh phan nay.

PCR va PLS c¢6 kha néng loai bo nhiéu, xtt ly di liéu da cong tuyén va don gian
héa tinh todn. Dac biét, PLS1 c6 thé xac dinh mot thanh phan trong mau ma khong can
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biét nong do6 cta cac thanh phan khac, mién la chiing da c6 trong giai doan hiéu chuan
[13,14].

2.4 Phuong phap lwa chon bién ngugc

Thuét toan loai bé bién nguoc (BVE) bat dau véi toan bo dit lidu goc dé xay
dung mo hinh hoi quy PLS va tinh sai s du doan (RMSE). Sau d¢, lan luot loai bo
ttng bién, xay dung lai mo hinh va tinh RMSE méi. Néu loai bo bién nao gitip giam sai
s0, bién do sé duoc loai bd vi khong ¢6 10i cho mo hinh. Qua trinh nay ldp lai dén khi
RMSE khong con thay do6i dang ké gitta cac lan lap hoac dat nguong dat trude [15,16].
Uu diém cua BVE la déanh gid duoc toan bo bién anh hudng dén mo hinh hoi quy.
Nhuwoc diém 1a khi bién bi loai khoi md hinh sé& khong duoc dua lai, c6 thé dan dén mat
mat thong tin trong hiéu chuan tiép theo.

2.5 Danh gia phwong phap phan tich
2.5.1 B dung

Do dung thé hién muc do gan gita gia tri trung binh cua két qua thir nghiém va
gia tri thuc [17]. D dting duoc danh gia qua do thu hdi bang cach thém chat chudn
vao mau tréng & ba mitc nong d6 (thdp, trung binh, cao) trong khoang nong do da xay
dung, 1ap lai ba lan ¢ moi mtrc. Theo AOAC, d6 thu hdi cho RIF va INZ trong khoang
80-110%, PYR ttr 90-107%. Do thu hdi duoc tinh bang cong thiic:

Cte

R% = = X 100%

Trong d6, R% la d6 thu hoi; Ck va Cc la nong d¢ tim lai va néng d6 chuan thém
vao mau trang.

2.5.2 D¢ ldp lai va do tai lap

Do 1ap lai va do tai ldp dwgc thye hién 1ap lai 6 [an trén cung mot mau, mdi [An
bat dau tir cAn mau nhu trong phan chuan bi mau. Trong phan nay, do INZ c6 d6 hap
thu thap nén dé xac dinh nong d6 trong mau phan tich chung t6i thuc hién phuong
phap thém chuan. Can m gam thudc bang 1/2 khdi lwong ctia 1 vién, hoa tan trong 50
mL MeOH, siéu am 5 phuat, d€ yén 10 phat, loc qua mang loc 0,45 um. Hut 0,06 mL
dich loc, thém tiép 45 pL dung dich chuan INZ 1000 pg/mL, cudi cung thém dung moi
vita da 10 mL. Do phd hdp thu cta dung dich thu dugc.

D6 lap lai dugc thuc hién 6 1an trong 1 ngay, d6 tai 1dp duoc thuc hién twong tu
dd lap lai nhung & moét ngay khac, do mot nguoi khac thuc hién. Két qua duge danh
gia thong qua gia tri RSD, theo AOAC d9¢ lap lai tot khi gia tri RSD nho hon 5,3 [18].
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3. KET QUA VA THAO LUAN
3.1 Phé hdp thy UV ctia Pyrazinamide, Isoniazid va Rifampicin

Quang phé hép thy UV clia cac don chét INZ, RIF va PYR
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Hinh 1. Phé hap thu UV-Vis ctia cdc mau don INZ 10 pg/mL, RIF 12 pg/mL va PYR 24 pg/mL
dwoc do trong khoang buwdc séng 200 — 550 nm, khoang quét 0,5 nm.

Trong nghién cttu nay, ching t6i quét phd UV cua RIF, INZ va PYR trong
khoang 200 — 550 nm ¢ cac mic noéng do ting ung la 12 pg/mL, 10 pg/mL va 24
ug/mL. Phd hap thu cta cic mau don dugc thé hién trong hinh 1, két qua cho thdy o
khoang budc séng 200 — 300 nm phd hdp thu ctia cac chdt hoan toan chong 1én nhau,
riéng doi véi RIF ¢6 hap thu trong khoang 300 — 550 nm trong khi INZ va PYR khong
hap thu.

Trong phan tich da bién, viéc tao mau hiéu chudn phai dam bao téng d6 hap
thu ctia cac chdt khong vuot ngudng do cua thiét bi. D€ xay dung tap hiéu chudn phu
hop, ching t6i xac dinh khoang tuyén tinh ctia cac chét. Hinh 1 cho thay PYR hép thu
manh 6 260 nm, nén khoang néng do cta cac mau hiéu chuin duoc chon sao cho do
hap thu tai budc séng nay vira da. Khoang tuyén tinh do tai 260 nm ¢6 noéng dd cho
INZ va RIF ttr 2-30 pg/mL, PYR tir 5-40 pg/mL. Két qua cho thay ca ba chat tuyén tinh
tot trong khoang nong do nay, véi phuwong trinh hoi quy Ian lwgt cho RIF, INZ, va PYR
lay =0,0492x — 0,0095;y = 0,0310x + 0,0192 vay = 0,0419x + 0,0148, gia tri R? lan
lwot 0,9995; 0,9988; 0,9980.

D6i tuwong phan tich trong nghién ctru nay 1a thude Turbezid v6i ham luong ghi
trén nhan Jan luot 1a 150 gam, 75 gam va 400 gam tuong tng véi RIF, INZ va PYR, ti 1é
to1 gian twong ung la 6:3:16. Can c&t nay ching toi xay dung tap hiéu chuan dé xay
dung cac m6 hinh phéan tich véi nong d6 tam twong tng la 9:4,5:24. Tap hiéu chuan va
tap mau kiém tra duoc trinh bay trong bang 1.
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Bang 1. Nong d6 RIF, INZ va PYR trong tap hiéu chuan va tap ki€ém tra

Mau 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Tap RIF 75 10,5 7,5 10,5 75 10,5 75 10,5 6,5 11,5 90 90 90 90 9,0

hiéu chuan INZ 75 75 10,5 105 7,5 7,5 105 10,5 9,0 90 6,3 11,5 90 9,0 9,0

(M8/ML)  pyvR 20,0 20,0 20,0 20,0 28,0 28,0 28,0 28,0 240 240 24,0 24,0 17,3 30,7 24

Tap RIF 83 98 83 98 83 98 83 98 78 103 90 90 90 90 90
kiém N7 83 83 98 98 83 83 98 98 90 90 78 103 90 90 9,0
tra

(ug/mL) PYR 22,0 22,0 22,0 22,0 26,0 26,0 26,0 26,0 24,0 24,0 24,0 24,0 20,5 27,5 24,0

3.2 Lvya chon khoang budc song dinh luong

Dé€ chon khoang budc séng dinh luwong, nghién ctu giam dan budce séng tir 550
nm dén 220 nm véi mdi lan giam 10 nm. Véi mdi khoang, md hinh PLS dugc xay dung
dé tim moi twong quan gitta budc song va nong do trong tap hiéu chuan, sau dé dung
dé xéac dinh ndng dd cac thanh phan trong mau tu tao. Khoang budc séng t6i wu 6 gia
tri RMSEP nho nhdt trén tap kiém tra. Két qua cho thdy budc song t6i uvu dé€ dinh
luong RIF, INZ va PYR lan luot 1a 220440 nm (221:661), 220425 nm (251:661), va 220-
300 nm (501:661). Thuét toan loai bd bién nguoc dwgce stv dung dé€ lya chon bude song
trong khoang budc song ma phuong phap PLS da lya chon so bd. Két qua duwoc thé
hién & bang 2.

Bdng 2. S lugng cac budc séng duoc chon bang phirong phap BVE

Thanh phan SO bude song ban dau S0 bude song duoc chon Tilé
RIF 441 300 68,0%
INZ 411 401 97,6%
PYR 161 151 93,8%

3.3 Xay dung phuong phap

Trong phan tich PCR va PLS, viéc chon dung s0 thanh phéan chinh la rat quan
trong. Qué nhiéu thanh phan sé gay hién twong qua khép (overfitting), 1am mé hinh
du doan t6t trén tap hiéu chuan nhung kém chinh xac trén mau doc lap, do khong loai
bd duwoc nhiéu va thiéu thong tin dai dién. Nguoc lai, chon qua it thanh phan gay mat
mat thong tin, cling dan dén du doan khong chinh xac.
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Bdng 3. Cac thong so thong ké ctia cac md hinh PCR, PLS, BVE-PLS da xay dung d€ xac dinh
dong thoi RIF, INZ, PYR

Thanh Shapiro test
Phuong phap phéan n RMSECV RMSEC R2
chét W P
RIF 4 0,1293 0,1021 0,9825 0,888 0,9849
PCR INZ 5 0,2120 0,1482 0,9816 0,866 0,9892
PYR 3 0,3802 0,3173 0,9452 0,125 0,9929
RIF 3 0,1423 0,1069 0,9772 0,888 0,9944
PLS INzZ 4 0,2326 0,1835 0,9616 0,866 0,9834
PYR 3 0,3802 0,3173 0,9452 0,125 0,9929
RIF 3 0,1414 0,1093 0,9681 0,489 0,9941
BVE-PLS INZ 4 0,2227 0,1792 0,9824 0,885 0,9842
PYR 3 0,3824 0,3175 0,9457 0,130 0,9929

Trong nghién cttu nay, phuong phap tham dinh chéo loai bo titng phan dwoc
dung d¢€ danh gia do chinh xac ctia md hinh. Tap hiéu chuan chia thanh 10 phan ngau
nhién, mdi [an bé ra mot phan va xay dung md hinh trén 9 phan con lai d€ dw doan
phan bi loai. Tong sai s6 (RMSECV) ttt cac lan thuc hién dugc dung dé danh gia kha
nang du doan cta cac thanh phan chinh, va thanh phan chinh c6 RMSECV nhé nhét
duoc chon. Két qua mo hinh PCR, PLS va BVE-PLS duoc trinh bay trong bang 3.

Bang 3 trinh bay cac thong sd xay dung mo hinh. Két qua cho thdy phuong
phdp PCR thuong can nhiéu thanh phan chinh hon PLS. Cac gid tri RMSECV va
RMSEC nho phan anh d6 dung va d¢ chinh xac cia mo hinh; theo Olivieri [19], néu gia
tri nay <2% la rat tot, 2-5% tot, 5-10% chdp nhan duoc, >10% khong t6t. Trong bang 4,
gia tri RMSECV va RMSEC 16n nhét 1a 0,1414 (1,6%) cho RIF, 0,2326 (2,6%) cho INZ, va
1,6% cho PYR, cho thdy mo hinh c¢6 kha nang du doan rat tot (RIF, PYR) va tot (INZ).
Hé s8 xac dinh R? gan bang 1 cho thay kha nang dw doan cao. Kiém dinh Shapiro-Wilk
cho théy sai sd gitta ndng dd tim lai va ban dau c6 phan phoéi chuan (p > 0,05). Nhin
chung, cac mo6 hinh PCR, PLS, va BVE-PLS dap tng yéu cau du doan nong do RIF,
INZ, va PYR. Ngoai ra, m6 hinh BVE-PLS v6i lwa chon budc song t6i wu cho két qua
tot hon PLS, du murc cai thién khong 16n.

Sau khi xay dung cac mo hinh phéan tich da bién, chiing t6i st dung cac mo
hinh d& du doan nong dd cac mau cé nong dd khac nhau nam trong tap kiém tra. D&i
véi RIF, &6 tim lai ctia cdc phuong phap PCR, PLS, BVE-PLS nam trong khoang: 94,3 —
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104,8%; 94,7 — 105,1%; 96,5 — 106,5%. D6i v6i INZ, d6 tim lai la 98,7 — 108,0%; 96,0 —
105,9%; 95,3 — 105,3% cho cac phudng phap PCR, PLS, BVE-PLS. Ddi véi PYR, d6 tim
lai trong khoang 97,3 — 102,8% cho ca ba phwong phap PCR, PLS va BVE-PLS. Gia tri
RMSEP nho, véi RIF va INZ ndm trong khoang 2-5%, véi PYR <2%.

3.4 Tham dinh phuong phap
3.4.1 Banh gia do dang
D¢ thu hoi

b6 dung dwoc xac dinh bf?mg cach thém chuan ¢ ba mic néng do6 khac nhau:
mtic thap, trung binh va cao vao trong mau trang. Phan tich 13p lai ba lan & mdi mtc
nong do, d¢ ding duoc danh gia thong qua d¢ thu hoi, két qua dd thu hoi khi phan
tich RIF, INZ, PYR duwoc trinh bay trong bang 4. Két qua dd thu hbi déu nam trong
khoang 90 — 110% theo AOAC [18].

Bang 4. Két qua danh gia d6 thu hoi RIF, INZ va PYR

bang cic phuong phap PLS, PCR va BVE-PLS

INZ, &b thu hbi (%)

PYR, dd thu hdi (%)

Cr RIF, d6 thu hdi (%) Cr Cr
(ug/mL) pLs pcr BVE (Mg/ml) prs pcrR BVE (Mg/ml) pLs PCR BVE
7,7 1007 999 1026 7,7 97,5 1002 969 204 101,8 1019 1019
7,7 989 986 998 7,7 1073 1091 1070 204 100,1 100,1 1001
7,7 976 969 994 77 100 1026 994 204 96,4 964 96,5
9,0 1003 997 1024 9,0 954 981 948 24,0 959 959 96,0
9,0 1004 100,1 1020 9,0 101,2 1034 1007 24,0 980 981 981
9,0 1003 1002 101,2 9,0 1082 1095 107,8 24,0 100,1 100,1 100,0
104 1000 1000 1011 104 1042 1055 1039 27,6 986 986 986
104 1024 1021 1042 104 99,8 1018 993 27,6 100,1 100,1 1002
104 1009 1009 1022 104 1066 1082 1063 27,6 1021 1022 1021

Trung

Lo 1002998 1017 1022 1043 1018 992 993 99,3

D¢ lap lai va dg tdi lap

Do lap lai va d¢ tai lap dwoc xac dinh be‘“mg cach tién hanh phan tich 6 mau doc
lap bat dau tlr cAn mau thude. Riéng ddi véi INZ, chung t6i st dung phuong phép
thém chuan d€ xac dinh ham legng INZ c6 trong mau. Két qua duoc trinh bay trong
bang 5.
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Bang 5. Két qua danh gia d6 1dp lai va d6 tai ldp RIF, INZ va PYR trong vién nén Turbezid.

Do lap lai Do tai ldp
Phuong phap Thanh phan
TB, g RSD, % TB, g RSD, %
RIF 152,18 1,91 151,71 2,03
PLS INZ 76,08 4,10 76,60 3,89
PYR 408,78 3,47 406,83 3,77
RIF 150,71 1,94 150,32 2,09
PCR INZ 75,21 4,40 75,60 3,47
PYR 408,96 3,47 407,01 3,77
RIF 155,9 1,73 155,29 1,85
BVE INZ 74,42 4,11 74,93 3,98
PYR 409,39 3,46 407,42 3,75

Két qua & bang 5 cho thay d¢ lap lai va d6 tai ldp cua ba chét phan tich vdi cac
phuong phap PLS, PCR va BVE-PLS déu c6 RSD < 5,3, ddp ting theo yéu cau cua
AOAC [18].

3.5 Dinh lugng

Bang 6. Két qua dinh luong RIF, INZ va PYR trong vién nén Turbezid
bang phuong phap PLS, PCR, BVE-PLS va HPLC

Phuong phdp Thanh phan Qi (gam) Q2 (gam) Qs(gam) TB(gam) RSD  %HLGTN

RIF 151,17 155,33 155,83 154,11 1,66 102,7

PLS INZ 76,17 78,33 77,67 77,39 1,43 103,2
PYR 412,67 405,33 405,5 407,83 1,03 102,0

RIF 149,67 153,67 154,17 152,5 1,62 101,7

PCR INZ 74,83 77,67 77,17 76,56 1,98 102,1
PYR 412,83 405,5 405,67 408,00 1,03 102,0

RIF 154,67 159,67 160 158,11 1,89 105,4

BVE-PLS INZ 74,5 76,33 75,83 75,55 1,25 100,7
PYR 413,17 406 406,17 408,45 1,00 102,1

RIF 156,48 154,95 154,83 155,42 0,59 103,6

HPLC INZ 76,86 76,62 76,39 76,62 0,31 102,2
PYR 402,86 403,95 402,69 403,17 0,17 100,8
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Ap dung quy trinh da xay dung dé& dinh luong dong thoi RIF, INZ va PYR
trong vién nén Turbezid cua Cong ty Duwoc Nam Ha. Két qua dwoc trinh bay trong
bang 6.

Két qua dinh lwong cho thdy, cac phwong phap da xay dung cho phép xac dinh
dtng ham luong cua RIF, INZ va PYR so v6i ham luong ghi trén nhan (HLGTN) déu
nam trong khoang 90 — 110% theo quy dinh ctia Duoc dién Viét Nam V. Cac mau
thudc cling duoc gri dén Trung tdm Kiém nghiém thudc, My pham, Thyc pham Thira
Thién Hu€, phan tich ANOVA dé€ so sanh két qua trung binh gitta cac nhém cho thay
khong c6 sy khac biét c6 y nghia thong ké gitta cac phuong phap da xay dung va
phuwong phap HPLC (bang 7)

Bang 7. Phan tich ANOVA so sanh két qua trung binh gitta cac nhém ctia cac phuwong phap
PLS, PCR, BVE-PLS va HPLC

Ngubdng bién thién . Tong Bac tu do Trung binh F tinn P Ftra bang
binh phwong binh phwrong
ANOVA (RIF)
Khac biét gitta cac nhom 25,13 2 12,57 1,61 0,253 4,257
Khac biét trong tttng nhém 70,32 9 7,81
Tong 95,46 11
ANOVA (INZ)
Khac biét gitta cac nhom 5,76 2 2,88 3,122 0,0933 4,257
Khéc biét trong titng nhém 8,30 9 0,92
Tong 14,06 11
ANOVA (PYR)
Khac biét gitta cdc nhom 74,45 2 37,22 3,928 0,0694 4,257
Khéc biét trong titng nhém 85,29 9 9,48
Tong 159,74 11

4. KET LUAN

Lan dau tién cac hoat chat RIF, INZ va PYR duoc xac dinh dong thoi bﬁ“mg
phuong phap quang pho UV - Vis st dung cac phuong phap PLS, PCR, BVE-PLS dé
xt ly cac di liéu thu duoc. Nghién ctru da xay dung dwgc cac tap hiéu chuan dua trén
thiét k& thi nghiém cau triic c6 tim véi 15 mau. Trong nghién ctru nay ciing da ap dung
phuong phap lwa chon bién nguoc (BVE) dua trén thuat toan binh phuong toi thiéu
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riéng phan dé loai boé mét s6 budc song so vai viée st dung s6 lwgng bude song day du
trong phuwong phap PLS, mot s6 bude song da dwoc loai bo ra khoi khi xay dung mo
hinh va cho két qua tot hon phuwong phap PLS. Nghién cttu ciing da danh gia do dung,
dod lap lai va do tai ldp ctia cac phuong phap cho két qua phu hgp véi quy dinh cta
AOAC. Két qua dinh lwong RIF, INZ va PYR trong vién nén Turbezit cho két qua so
v6i voi ham luong ghi trén nhan phtt hop véi quy dinh ctia Duoc dién Viét Nam V. So
sanh voi phuong phap HPLC khong c6 su khac biét dang ké.
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ABSTRACT

In this study, a mixture of three components—Rifampicin, Isoniazid, and
Pyrazinamide—in Turbezid tablets was simultaneously determined using UV-Vis
spectrophotometry combined with principal component regression (PCR) and
partial least squares (PLS) methods. The backward variable elimination (BVE)
algorithm in PLS was employed to select optimal wavelengths for constructing the
PLS model, with the proportion of selected wavelengths being 68.0%, 97.6%, and
93.8% for Rifampicin, Isoniazid, and Pyrazinamide, respectively. The methods
showed recovery rates ranging from 80 to 110% for RIF and INZ, and from 90 to
107% for PYR, with repeatability and reproducibility yielding RSD values of <5.3,
as per AOAC standards. The percentage content relative to label values complied
with Vietnamese Pharmacopoeia V standards and showed no statistically
significant difference when compared with high-performance liquid

chromatography (HPLC) results.

Keywords: Partial least squares, Principal component regression, backward

variable elimination, UV-Vis absorption spectroscopy.
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