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Nghién ciu dinh lwgng hon hop 3 thanh phan paracetamol, tbuprofen va caffeine
trong ché pham vién nang hng quang phd tir ngoai ty doi
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Tom tit:

Nghién ciru sit dung quang phd tir ngoai ty ddi dé xac dinh nong d cac chét trong hén hop 3 thanh phin chia
paracetamol (PA), ibuprofen (IBU) va caffeine (CA) ma khéong can xir Iy h6a hoc. Dung méi sir dung trong phan tich
12 hdn hop ethanol va nwéc, dam bao thin thién mdi trwdng va an toan cho ngudi sir dung. Phwong phap quang phd
tir ngoai ty ddi la dwa vao hi¢u so giira bién do dinh ctia pho tir ngoai ty doi & 2 buéc song dé xay dung phwong trinh
hdi quy, thong s6 phan tich. Hai buéc song dwgc chon trong pho tir ngoai ty ddi véi PA, IBU, CA lan lwot 12 246 va
275 nm, 218 va 245 nm, 244 va 278 nm. Khoang nong dd xét tuyén tinh véi PA va IBU la 4-40 ng/ml, véi CA 12 0,8-8
pg/ml; gi6i han phat hién (LOD) va giéi han dinh lugng (LOQ) cia PA, IBU, CA lan lwot 12 0,78, 1,18, 0,38 pg/ml
va 2,37, 3,59, 1,17 pg/ml. Phwong phap quang phé tir ngoai ty dbi di xac dinh thanh céng ndng dd 3 chit trong hén

hop thude trong phong thi nghiém va thude thwong mai.

Tir khéa: caffeine, dinh lwong, ibuprofen, paracetamol, quang phd tir ngoai ty ddi, 3 thanh phan.

Chi s6 phdn loai: 3.4
Pat van de

PA la mot loai thudc khong steroid (Non-steroidal anti-
inflammatory drug -NSAID), duoc coi 12 mt trong nhiing thudc
giam dau duoc sir dung rong réi nhét trén thé gi6i, mac du PA cyc
ky doc vadi gan. IBU 13 thuc NSAID dung duong uong co dac
tinh giam dau, ha st va dugc sir dung rong réi trong diéu trj viém
khép. CA 14 mt trong nhitng loai thudc giam dau bd tro phd bién
nhat, hoat dong béng cach ngan chan tic dung cua adenosine, la
chat dan truyén than kinh gitp thu gidn nio bo va chong su mét
moi co thé. Su hap thu PA tang 1én khi két hop véi CA, gitp ting
tac dung giam dau [1], trong khi d6 tac dung chdng viém cua IBU
duoc ting gép doi khi ding bing liéu co két hop véi CA [2]. Viéc
st dung PA va IBU trong mot cong thire khi két hop véi thude
NSAID mang lai hi¢u qua giam dau vuot troi hon so véi timg loai
thude riéng 1é [3].

C6 nhiéu nghién ctru dua ra cac phuong phép xac dinh dong
thoi PA va CA, PA va IBU, IBU va CA. Tuy nhién, dé xéc dinh
ddng thoi PA, IBU va CA chi co mot s6 phuong phap nhu sic ky
1ong hiéu ning cao (HPLC) [1], quang phd tir ngoai ty dbi va dao
ham [4-6], dién héa [7]. Phuong phap HPLC c6 d¢ tin cdy, do bén,
do chon loc cao va thuong dugc st dung nhidu nhét. Tuy nhién,
k¥ thuat nay tao ra mot luong 16n chét thai (chii yéu 1a dung moi
hitu co), thoi gian phan tich dai va dau tu kinh té cao cho viéc bao
tri. Céc dic diém hoa 1y ctia IBU (logP va d hoa tan) khac PA va
CA dan dén kho c6 mot quy trinh duy nhit dé xac dinh dong thoi
biang HPLC. Mat khéc, gi4 tri pKa cia CA can tré viéc phan tich
né bang dién hoa. Vi vdy, st dung phuong phap dinh lugng bing
quang phd tir ngoai ty ddi dé xac dinh 3 thanh phan PA, IBU va
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CA trong hdn hgp ma khong can bat cir sy chiét tach nao duoc
lya chon. Phuong phap quang phd tir ngoai ty dbi chi sir dung mot
budc 1a chia phd hdn hop 3 thanh phan cho mét thira s6 (phd dung
dich chét chudn c6 2 thanh phan), tiép theo 14 x4c dinh khoang
cach tir dinh dén day trong phé tir ngoai ty d6i va thuc hién céc tinh
toan dé xac dinh ndng do chat. Phuong phdp nay khong su dung
bude dao ham va khong tim kiém cac diém giao nhau hodc bét ky
xu 1y toan hoc, hoa hoc phuc tap nao d6i voi tap di liu. Phuong
phap dugc thim dinh va 4p dung thir nghiém dé dinh luong 3 chét
PA, IBU va CA trong vién nang thuong mai trén thi truong.

Co sd Iy thuyeét

Xét mot hon hop gdm 3 thanh phan X, Y va Z khong co tuong
tac héa hoc. Do hip thu ciia hdn hop duge do 1a A, voi chiéu day
cdc do duoc xac dinh boi phuong trinh sau:

A =g +eC, t¢C, (1)

trong do: e, va Cy, 6, va Cy, ¢, vaC, lan lugt 1a hé s6 hap thy va
nong d cua cac thanh phan X, Y va Z

Nguyén tic co ban ctia phuong phap do quang phd tir ngoai ty
dbi 1a hiéu s giita bién do dinh cua pho tir ngoai ty dbi (6 2 bude
song khac nhau) cua mot hdn hop cht 13 ty 1& v6i mot trong céc
chat trong hon hop. Piéu nay cho phép xac dinh mot trong céc chit
trong hdn hop ma khong ¢6 sw anh huong tir cac thanh phan va ta
dugc khac. D9 hap thu ctia hdn hop 3 thanh phan & phuong trinh
(1) dugc chia cho do hip thu cta hon hop 2 thanh phan & phuong
trinh (2) (véi ndng d6 di biét C,vaC) dé ra phuong trinh (3).

AY'Z‘ = SY‘CY' + SZ'CZ' 2)
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Abstract:

This paper aims to apply ratio ultraviolet spectroscopy
to determine the concentration of substances in
a ternary mixture containing paracetamol (PA),
ibuprofen (IBU), and caffeine (CA) without chemical
treatment, the solvent used in the analysis is a mixture
of ethanol with water friendly to environment and safety
for users. The ratio ultraviolet spectroscopy method is
based on the difference between the peak amplitude of
the proportional spectrum at two wavelengths to build
regression equations and analytical parameters. The two
wavelengths selected in the ratio spectrum for PA, IBU,
CA are 246 and 275 nm, 218 and 245 nm, 244 and 278
nm, respectively. The linear range for PA and IBU is 4-40
pg/ml, and for CA, it is 0.8-8 pg/ml; limit of detection
(LOD) and limit of quantification (LOQ) of PA, IBU,
CA were 0.78,1.18, 0.38 pg/ml and 2.37, 3.59, 1.17 pg/ml,
respectively. The ratio ultraviolet spectroscopy method
has successfully determined the concentrations of three
substances in a mixture of laboratory and commercial
drugs.

Keywords: caffeine,ibuprofen, paracetamol, quantitative,
ratio ultraviolet spectroscopy, ternary mixtures.
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Am _ exCx eyCy+ezCz

Ayr71 €y1Cyr+ez1Cypr ey Cyr+e71Cyr (3)

Trong phuong trinh (3), voi mot gid tri A thi ty 1€ (eyCy+ezCz)
VOi (EyrCyr+e51Cy ) 1a mot hang s6 K, didu nay dang khi xét & mot
ving hodc mot diém cua bude song. Do vay, phuong trinh (3) co
thé viét:

Am —
Ay A

+ K-> Wmn=W, +K 4)

Y'z! Y'z!

trong do: W =A /A, vaW =AJ/A, .,

Khi lay hi¢u bién do (AW) 62 buorc song (A, va X)) cua ph tir
ngoai ty déi sé loai bo duoc hing sé K nhu phuong trmh %).

AW=W_-W_ =W +K)-(W +K)=W -W (5

O day, W, va W_, 1an luot Ia bién d§ dinh ctia pho tr ngoai
ty ,df)i tai ’2 budc song khac nh?u A, va L. Phuong trinh (5) cho
thay su hap thu cta 2 thanh phan Y va Z bi loai bd hoan toan va
s khéc biét vé bién do dinh chi dai dién cho thanh phan X. Tiép
theo, dudng chudn dugc xdy dung bang cach liy bién thién bién do
ctia chc phd v6i ndng do X khac nhau. Tuong ty, 2 thanh phin Y
va Z ¢6 thé dugce xac dinh nhu trén nhung 6 cip 2 bude song khac.

Nguyén liéu va phueng phap nghién ciu

Céc chit chuan PA (98%), IBU (98%) va CA (98,5%) c6
ngudn goc tir Vién Kiém nghiém Thudc Trung wong. Methanol,
ethanol va cac dung moéi khac dat tiéu chuan phan tich. Dung moi
sau khi duoc t6i vu hoa dwoc chon va sir dung 1a hon hop ethanol
v6i nude cat (ty 18 1:1).

Ché phim thwong mai la vién nang Ibuparavic (Cong ty TNHH
san xuat throng mai duoc pham Thanh Nam, s6 16 110222) chira
dong thoi PA, IBU, CA véi ty 18 300:200:20 mg.

Céc dung dich gdc so cip PA, IBU va CA ¢6 ndng do 1 mg/ml
duoc pha bing dung méi lya chon. 3 dung dich thir cdp PA 80 pg/ml,
IBU 80 ug/ml va CA 40 pg/ml dugc pha loang tur cac dung dich
gbe so cap o trén. Pha lodng tiép cac dung dich gbc thir cip dé
dugc diy chuin PA, IBU va CA. D6i voi hdn hop 2 va 3 thanh
phn thi cac dung dich dugc pha lodng tir cac dung dich gdc thir
cap ciia PA, IBU va CA voi dung mi dé c6 dugc cac khoang ndng
do quy dinh. Pho hip thu tir ngoai cua céc dung dich chudn di pha
duoc do trong khoang 200-400 nm v6i miu tring la dung moi lya
chon.

Dé xac dinh PA, tién hanh do pho hip thu tir ngoai cuia cac
dung dich chuan PA theo budc song va ghi lai. Tiép dén ly cac
pho tir ngoai ctia dung dich chuén PA d6 chia cho phd tir ngoai ciia
dung dich hon hop 2 thanh phén IBU (20 pg/ml) véi CA (2 pg/ml)
ta duoc céc phd tir ngoai ty ddi. Xac dinh cac bién do dinh dén day
trong pho tir ngoai ty ddi PA thu dugc ¢ gitra 246 va 275 nm va vé
dd thi pho tr ngoai ty ddi voi ndng do twong Gmg. Twong tu, tién
hanh do phé hip thy tir ngoai cua diy dung dich chuin IBU, sau d6
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Hinh 1. Phé hép thu cta dung dich CA (8 pg/ml) (a), IBU (20 ug/ml) (b), PA (20 ug/ml) (c), hén hop 3 thanh phan (PA 20 pg/ml, IBU
20 pg/ml, CA 8 pg/ml) (d) trong dung méi methanol (A), ethanol (B) va hdn hop ethanol v&i nwéc cét (ty 1é 1:1) (C).

chia cho phd cta dung dich hdn hop 2 thanh phan PA (30 pg/ml)
v6i CA (2 pg/ml) dé duoc cac phd tir ngoai ty ddi, gia tri hiéu bién
o thu duoc gitra 2 budc song 218 va 247 nm s& duoc dung dé xay
dung d0 thi voi cac nong do twong tmg. Twong tu, phd cla dung
dich hon hgp PA (30 pg/ml) va IBU (20 pg/ml) duoc st dung lam
sb chia trong phd tir ngoai ty ddi cua cac dung dich chuin CA dé
xac dinh n6ng do CA, cac gia tri do bién d¢ trong khoang 244 va
278 nm dugc ghi lai va v& do thi pho tir ngoai ty ddi voi ndng do
tuong Ung.

Dé dinh lugng hoat chat trong cac vién nang thwong mai, tién
hanh nghién min 10 vién va can lugng bot nghién tuong duong voi
300 mg PA, 200 mg IBU va 20 mg CA, cho tuong ing vao 3 binh
dinh mac 100 ml, cho dung moi, lic, siéu am khoang 5 phut va
thém dung mai cho vira du 100 ml. Tién hanh loc loai bo 20-30 ml
dich loc dau. Tiép dén mdi binh ldy 10 ml dich loc, cho vio binh
dinh mte 100 ml, thém dung méi vira da va lic déu, khi do ta dugc
dung dich chira PA 300 pg/ml, IBU 200 pg/ml va CA 20 pg/ml.
Cudi cung, pha lodng tiép 10 lan dé duoc dung dich PA 30 pg/ml,
IBU 20 pg/ml va CA 2 pg/ml.

Toan bd phép do quang pho tir ngoai dugc thuc hién b?mg may
quang pho Hitachi model U1900 UV-Vis (Nhat Ban) va két noi
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v6i méay vi tinh (hé diéu hanh Windows) v6i phan mém chuyén
dung Solution 2.2. Ché d budc song bat dau 200 nm, két thic 400
nm, kiéu dit liéu: do hp thu A, do rong 4,0 nm, tc do quét 100
nm/phut, cuvet thach anh 1 cm. Tién hanh loc nhiéu so bd bﬁng bo
loc Savitzky - Galay (da thirc bac 3, s diém 15).

Két qua
Dic diém quang phé va lwa chon dung moi

Khéo sat so bd phd hap thy tir ngoai ciia PA, IBU, CA trong
dung méi lya chon nén céc dung dich dugc khéo sat trong khoang
bude song UV. Phd hap thu cua céc dung dich chudn PA 20 pg/
ml, IBU 20 pg/ml, CA 8 pg/ml va dung dich hon hop 3 thanh phan
(PA 20 pg/ml, IBU 20 pg/ml va CA 8 pg/ml) tir 200 dén 320 nm
nhu ¢ hinh 1. V&i 3 dung méi 1a methanol, ethanol va hon hop
ethanol voi nudc (ty 16 1:1) thi ca PA, IBU va CA déu tan tdt, pho
hép thu cta PA, IBU va CA trong hdn hop ¢ 3 dung méi nay déu
c6 tinh cong do hap thy ¢ hinh 1. Do do, dam bao phan tich xanh,
than thién véi moi truong, an toan nén hdn hop ethanol voi nude
(ty I¢ 1:1) dugc chon lam dung moi dé hoa tan va pha loang.

Phé tir ngoai ty ddi ciia phd PA tinh khiét va phd hdn hop 3
thanh phan (cing lugng PA) vdi s6 chia 1a pho hon hop 2 thanh
phin (IBU, CA) nhu hinh 2A. Hinh 2A cho thiy, bién do dinh
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Hinh 2. Phé tir ngoai ty d6i ciia PA 12 pg/ml va hdn hop 3 thanh phan (PA 12 pug/ml, IBU 16 pg/ml, CA 4 pg/ml) v&i sé chia la hén
hop 2 thanh phan (IBU 20 pg/ml, CA 2 ug/ml) (A); ddy chuan PA v&i s6 chia la hén hep (IBU 20 ug/ml, CA 2 ug/ml) (B).
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Bang 1. Cac théng s6 hdi quy va phan tich dé xac dinh sw két
hop 2 thubc bang phwong phap quang phé tir ngoai ty dbi.

Thing s6 Dugc chit

PA IBU cA
Hai budc song lua chon (nm) 246va275  218va245 244 va 278
Khoang ndng do khao sat (ug/ml) 4-40 4-40 0,8-8
Hé s6 chiin (a) -0,8217 0,1108 -0,0057
D Iéch chudn hé s6 chn (SD,) 0,6800 0,0153 0,0109
Do déc (b) 2,8576 0,0426 0,0932
D6 léch chuan d déc (SD,) 0,0274 0,0006 0,0022
g léch chudn twong ddi d9 doc (RSD,, %) 0,958 1,4486 2,3537
He s6 hoi quy (1) 0,9999 0,9998 0,9998
LOD (ug/ml) 0,78 1,18 0,38
LOQ (pg/ml) 237 3,59 1,17

dén day o giita 2 bude song 246 va 275 nm trén pho tir ngoai ty
d6i do dugc trong phd hon hop 3 thanh phan bang véi pho PA.
Nghia 1a co thé dinh luong dugc PA trong hon hop 3 thanh phan
dyra vao pho PA vi khong c6 sy anh huong ciia IBU va CA trong
hén hop khi xét phd tir ngoai ty ddi, diéu nay ciing duoc Iy thuyét
trén chimg minh. Vi vay, do pho hap thy cta cac dung dich chuén
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PA ¢c6 nong d6 4-40 pg/ml (mdi dung dich cach nhau 4 pg/ml)
v6i mau trang 1a hon hop ethanol voi nuge. Sau do ve va chong
phd hap thy tir ngoai ty ddi cia PA (ndng do 4-40 pg/ml) vai sb
chia 13 phd hép thy ciia hdn hop IBU, CA (ndng d6 20 pg/ml, 2
ug/ml) (hinh 2B). X4y dung dudng chuén giira hiéu bién do tai 2
bude song 246 va 275 nm véi ndng dd PA. Puong chudn nay dugc
xdy dung dua vao 10 diém chudn va co cac thong s6 hoi quy nhu
0 bang 1. Tir phuong trinh chuan d¢ nay ta co the xac dinh dugc
ndng do PA trong hdn hop ma khong ca n biét nong d6 IBU va CA.

Tuong tw, hinh 3A cho thay gi4 tri bién d hap thy tir ngoai ty
déi tir dinh t6i ddy (tai 218 va 245 nm) la bang nhau ciia pho ti
ngoai ty d6i IBU (36 pg/ml), phd tir ngoai ty ddi hdn hop 3 thanh
phan (PA 16 pg/ml, IBU 36 pg/ml, CA 2 pg/ml) véi s chia la phd
hdn hop 2 thanh phan (PA 30 pg/ml, CA 2 pg/ml). Nghia 13, ta ¢o
thé dinh lugng IBU trong hon hop 3 thanh phan dwa vao phd IBU vi
khong c6 sy anh hudng cia PA va CA trong hon hop khi xét pho tir
ngoai ty doi. Do phd hép thu cia cac dung dich chuan IBU c6 nong
d6 4-40 pg/ml (mdi dung dich cach nhau 4 pg/ml). V& va chong
pho hap thu ty doi cua day dung dich IBU nay véi s chia la pho
hép thu ciia hon hop PA va CA (nong d6 30 va 2 pg/ml) (hinh 3B).
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Hinh 3. Phd tir ngoai ty ddi ciia IBU 36 pg/ml va hdn hop 3 thanh phan (PA 16 pg/ml, IBU 36 pg/ml, CA 4 pg/ml) v&i s6 chia la hon
hop 2 thanh phan (PA 30 pg/ml, CA 2 ug/ml) (A); day chuan IBU véi s6 chia 1a hén hop (PA 30 pg/ml, CA 2 ug/ml) (B).
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Hinh 4. Phé tir ngoai ty déi ctia CA 4,8 pug/ml va hén hop 3 thanh phan (PA 16 pg/ml, IBU 16 pg/ml, CA 4,8 pg/ml) vé&i sé chia 1a hén
hop 2 thanh phan (PA30 pg/ml, IBU 20 pg/ml) (A); day chudn CA vé&i sé chia Ia hon hop (PA 30 ug/ml, IBU 20 pg/ml) (B).
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Xay dung phuong trinh duong chuan v0i céc thong 56 hoi quy nhu
6 bang 1 cua hiéu bién d¢ hap thu ty doi tai 2 bude song 218 va
245 nm véi nong do 1BU.

Tuong ty 6 hinh 4A, 2 budc song dugc chon la 244 va 278 nm
dé khao sat bién d¢ tir dinh dén day ctia do hp thy ty doi. Pho hap
thy ty ddi cua diy dung dich chuan CA c6 ndng do 0,8-8,0 pg/ml
(mSi dung dich cach nhau 0,8 pg/ml) véi sd chia 1a phd hap thy cua
hon hop PA va IBU (nong d6 30 va 20 pg/ml) (hinh 4B). Phuong
trinh duong chuén ¢ day ciing dua vao 10 diém chudn va co cic
thong s6 hdi quy nhu & bang 1. Dya vao dudng chuan cua hidu do
hap thy ty di tai 2 budc song trén va nong do CA, ta ¢6 thé xac
dinh ndng do ciia CA trong hdn hop 3 thanh phan.

Thim dinh phwong phdp

Khodng tuyén tinh va pham vi: Khoang tuyén tinh cua duong
chuén trong phuong phép dua vao 10 gia tri ndng do lién tiép cach
nhau 4 pg/ml mdi chit PA, IBU va céch nhau 0,2 pg/ml véi CA.
Théng s6, phuong trinh hdi quy va phén tich twong tmg mdi chat
0 bang 1 dugc xac dinh dya vao bd s0 lidu phé tlr ngoai ty doi cua
cac chat. Vi s6 bi chia 1a do hap thu cua dung dich chudn gdc
PA, IBU, CA va s6 chia 14 cac dung dich 2 thanh phan cho céc gia
tri d6 hp thu ty dbi v& du6i dang ham cia ndng do twong tmg va
phuong trinh hi¢u chuén xac dinh bang phwong phap hoi quy binh
phuong nho nhat.

Gidi han phat hién va dinh lwong: O day, LOD va LOQ duoc tinh
toan theo huéng din cua International Council for Harmonisation
(ICH) [8]. LOD dugc dinh tinh la 3,3xSD /b va LOQ dugc tinh la
10xSD /b, trong do SD,_ 1a d¢ l¢ch chuan cua diém chan va b 1a do
ddc ciia dudng chudn. Do nhay cua phuong phdp dinh luong hon
hop PA, IBU, CA dua vao quang pho tir ngoai ty ddi dugc xac nhan
bing gia tri LOD va LOQ ¢6 gi tri thu duoc ¢ bang 1.

DG chinh xac (@9 dung va do chum): Theo hudng dan ciia ICH
(8], do lap lai trong ngdy cua phuong phap & xuat dugc danh gia
thong qua phan tich 3 mitc ndng d¢ dugc do tai 3 thoi diém khac
nhau trong cung mot ngay. Tuong tmg, d¢ chinh xdc gira cac ngay
duoc xac dinh & ciing ndng do trong 3 ngay lién tiép, két qua thu
dugc ¢ bang 2.

Bang 2. B6 chinh xac va dé chum xac dinh cua cac dwoc chat
trong phwong phap.

A Gia tri do duogc trong ngay Gia tri do dwgc trong 3 ngay
Dwge  Nong dj pha 4 y

chit  (ug/ml) Nong dp RSD E%) Nong dj RSD E
@SD,ugml) (%) "7 (SDugml) (%) (%)
24 24,16£0,35 148 1,03 24,0240,53 220 1,57
PA 28 28,1310,57 0,02 1,50 2836+0,19 0,65 046
32 31,6740,67 2,11 142 32,1810,95 297 224
16 16,07+0,41 259 1% 15,9240,41 2,59 2,00
IBU 20 20,63+0,32 1,56 1,18 19,8240,35 L79 129
24 24,23+0,42 172 125 24,00£0,51 212 154
L6 1,6840,08 390 323 1,58+0,09 546 395
CA 2,0 1,97+0,08 380 259 2,0240,11 533 4,06
24 2,44%0,09 357 2,63 2,4240,08 316 229

Ghi cht: méi ndng d6 1&p lai 10 14n do va tinh ndng do trung binh.
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D6 6n dinh: Dé khao sat sy 6n dinh cta cic duoc chat thi dung
dich gdc ciia n6 dugce dé tinh & 4°C trong 1 thang. Thém vio do,
d6 6n dinh con dugc xéc dinh bang cach do phd tir ngoai ty dbi cua
dung dich chuan PA, IBU va CA ¢ nhiét do phong sau 4 gio pha
ché. Két qua cho thdy, pho tir ngoai ty dbi cia dung dich PA, IBU
va CA khong ¢6 sy thay doi dang ké nao.

Phén tich hon hop thuéc thirong mai: Phuong phap quang phd
tir ng0a1 ty d6i cua hon hop 3 thanh phan duogc 4p dung dé phan
tich hon hop trong ché pham chira ca PA, IBU va CA trén thi
truong co tén Ibuparavic.

Lay khéi lugng bot trung binh cia 20 vién nang, tién hanh pha
loding 20.000 lan. Sau d6 sir dung phwong phap thém chuén va dua
vao phuong trinh dudng chuan thiét 1ap phia trén dé xac dinh ndng
do timg chat PA, IBU va CA c6 trong ché pham. Két qua phén tich
ndng d6 mdi chét cing do 1éch chuan (SD) va do 1éch chudn twong
d6i (%RSD) dugc thé hién & bang 3.

Bang 3. Xac dinh PA, IBU va CA bing phwong phap thém
chuan trong vién nang thwong mai trén thj trieong.

S Nong d9 pha dinh kién Nong d9 x4c dinh phuong phap
woc cha ; z :
’ Ban diu (ug/ml)  Thém chuan (ug/ml)  Khoi lwong (ug/ml) %
2 30,324 101,08
6 30,182 100,61
10 30,295 100,98
PA 30
Trung binh 100,89
SD 0,25
% RSD 0,25
2 19,876 99,38
4 20,058 100,29
6 20,125 100,63
IBU 20
Trung binh 100,10
SD 0,65
% RSD 0,65
0,4 2,06 103,00
0,8 1,99 99,50
1,2 2,05 102,50
CA 2
Trung binh 101,67
SD 1,89
% RSD 1,86
Ban luan

Phé hap thu cia PA, IBU, CA trong khoang budc song 200-
300 nm trong cac dung mdi khac nhau déu cho su chdng chéo 16m,
gy can tro viée sir dung phuong phap do quang pho tir ngoai ty
61 thong thuong dé xac dinh dong thoi chung trong hdn hop (hinh
1). Khi do phé hép thu quang phd tir ngoai ty doi, ¢6 2 yéu t6 anh
huong 1a dung méi va nong do sé chia. O day, sy anh huong cua
dung moi pha lodng dén cuong do cua phép do da duoc khio sat.
Céc dung moi bao gdm nude, NaOH 0,1 M va HC1 0,1 M da b
loai trir do tinh khong hoa tan hogc it tan ciia PA, IBU va CA. Bé
dam bdo phan tich an toan, than thién moi truong va ddm bao su
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tan ctia PA, IBU, CA nén nghién ctru Iya chon hon hop ethanol véi
nude [am dung moi dé hoa tan va pha loang.

Trong phé tir ngoai ty doi gilta s6 bi chia 1 phé hép thu PA,
IBU, CA véi s6 chia 1a pho hon hop 2 thanh phan c6 budc nhay
n6ng a6 déu la 4 pg/ml. Két qua thu dugc ¢ hinh 2B, 3B, 4B cho
thiy, su tuyen tinh & nong do thap 4 pg/ml va cao 40 pg/ml, 3
dudng chuan tuong ting déu c6 hé s6 trong quan gan bing 1. Véi
pho tir ngoai ty ddi cua phd hap thu CA v6i phd hdn hop (PA, IBU)
¢ thé xét 2 cip budc song 244-278 nm va 212-244 nm (hinh 3B),
nhung & day lya chon cip 244-278 nm dé co gia tri 1on ciia bién
do dinh dén day.

Theo bang 2, gia tri clia %RSD trong ngdy cla cac dung dich
chuan PA va IBU déu khong vuot qua 2,6%, voi CA cac gia tri
nay déu dudi 4,0%, két qua nay ciing twong t nhw cac nghién ciru
trude day [1, 6, 7]. D& thdy %RSD khi xac dinh nong do CA déu
¢ gié tri cao, nguyén nhan c¢6 thé 13 do ndng d6 CA nho hon nhiéu
so voi nong do PA va IBU trong dung dich 3 thanh phan pha tai
phong thi nghiém.

Day nong df xéc dinh dugc thich hop cing véi cac gid tri thap
cua sai sb twong ddi (E %) duoc ghi trong bang 2 ¢ thé xac nhan
d6 chinh xac ctia phuong phép quang phd tir ngoai ty dbi 3 thanh
phan ¢ thé thuc hién dugc.

Két qua do & bang 3 cho thiy, RSD ciia PA, IBU ¢6 gia trj lan
luot 1a 0,25 va 0,65%. Gia tri RSD cua CA nho (1,86%) va dat
tiéu chuan phan tich [9]. C6 thé thay ring, dé giém %RSD cua CA
khi kiém nghiém vién nang thuong mai th1 sb 1an 1ap lai phép do
phai dugc tang Ién. Cac két qua x4c dinh ndng do PA, IBU va CA
trong ché pham thuwong mai c6 gi4 tri sai khac rat it v6i nong do
ghi trén bao bi.

Két qua nghién ctru cho thy, sir dung quang phd tir ngoai ty
dbi ctia hon hop 3 thanh phan ciing nhu cia 1 trong 3 thanh phan
v6i s6 chia 13 hdn hop 2 thanh phan con lai dé dinh luong thanh
phén kia Ia rit kha quan, thao tic don gian, cho két qua nhanh va
chinh xéc. Phuong phap quang pho tir ngoai ty doi da dinh luong
3 thanh phan trong hon hop 3 chat ma khong can bat ky xir 1y hoa
hoc nao, dung moi phan tich xanh va an toan. Phuong phap nay
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phu hop dé kiém soat chat luong thudng quy thuge phong dam bao
chat luong tai cac cong ty san Xudt, ciing nhur & cac trung tim k1em
nghiém thudc va my pham & cac tinh, thanh phd, khi chi can c¢6
may quang ph tir ngoai thong thuong. Pong thoi, phuong phap
nay duoc ap dung dé dinh luong cho biét dugc 2 va 3 thanh phé‘m.
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