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Tom tat

MGt quy trinh phan tich dinh lwong nguyén t6 vi lu*o‘ng magnesi (Mg) trong vién nang
mém (c6 thanh phan chinh la cdc vitamin, cdc nguyén t6 vi lwong va dich chiét tir dwoc liéu)
bangphwo‘ngphap quangpho hdp thu nguyén tu" (AAS) da dwoc thiét lap.

Xir Iy mau dé chuyen hop chdt ciia Mg vé dang ion Mg+2 trong dung dich bang cdch
dun trén cdch thiy séi mau thir da dwoc thém dung dich acid hydrochloric 10% va chat
Polysorbat 80. Pha loang mau bang dung dich acid hydrochloric 1%, c6 thém chat LaCl3 ¢
dung dich cudi dé do AAS. Cac dung dich chudn dwoc chudn bi bang cdch pha lodng dung
dich chudn goc magnesi 1000 ug/ml véi dung dich acid hydrochlorvic 1%. Sir dung mdy
quang phé hap thu nguyén tir c6 trang bi dén cathod rong Magnesi, dau dot sir dung ngon
lita acetylene - khéng khi nén. Tién hanh do do hdp thu nguyén tir ciia cac dung dich chudn
va dung dich thir tai vach phé cuc dai ciia Magnesi 285,2 nm. Tinh két qua theo phirong
phap dLrO’ng chuan.

Két qua tham dinh phu’Ung phap cho thay, phuwong phap co do ddac hiéu cao, khodng
tuyén tinh tir 0,1 pg/ml @én 0,5 ,ug/ml voi hé s twong quan R2 = 0,9972, c6 do dung cao (tu
99,19 - 101,39%), do lap lai {6t véi cdc gia tri CV% nho (0,44% dén 0,91%), khodng xac
dinh ciia phwong phdp la tir 0,18 dén 0,32 ug/ml.

Tir khéa: Nang mém, dinh lwong Magnesi trong vién nang mém, dinh lwong Mg, quang phé
hap thu nguyén tir - Mg.

Developing magnesium quantification method in soft capsules by atomic absorption
spectroscopy (AAS)
Abstract

A procedure for quantitative analysis of trace elements magnesium (Mg) in soft
capsules (main components are vitamins, trace elements and herbal extracts) by atomic
absorption spectroscopy (AAS) method has been established. Sample treatment is processed
to convert Mg compounds to Mg+2 ions in solution by heating on a boiling water bath a
mix of the test sample, 10% hydrochloric acid solution and Polysorbate 80. The sample is
diluted with hydrochloric acid solution 1%, add LaCl3 into the final solution to measure
AAS. Standard solutions are prepared by diluting a 1000 ug/ml magnesium stock standard
solution with 1% hydrochloric acid solution. Using an atomic absorption spectrometer
equipped with a magnesium hollow cathode lamp, the burner uses an acetylene-air-
compressed flame. Measure the atomic absorbance of the standard solutions and the test
solutions at the maximum line of Magnesium 285.2 nm. Calculate the results according to
the standard curve method. The method validation findings show that the method has high
specificity, linear range from 0.1 ug/ml to 0.5 ug/ml with correlation coefficient R2 = 0.9972,
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with high accuracy (99.19 — 101.39%,), good repeatability with small CV% values (0.44 to
0.91%,), and the determination range of the method is 0.18 to 0.32 ug/ml
Keywords: Soft capsules, quantification of Magnesium in Soft Capsules, quantification of

Mg, atomic absorption spectroscopy of Mg.

1. Pit véan dé

Trong nhirng nim gan ddy, cac
nha san xuét dugc pham co xu hu’orng san
Xuat ra cac san pham chira nhiéu thanh
phan c6 hoat tinh nhim ting cudng tac
dung cua ché phém va thuan tién, thich
hop véi nhu cau ngudi sir dung. Cac dang
vién chtra nhiéu thanh phﬁn, dac biét, cac
vién c6 chtra cac vitamin va cac nguyén
t6 vi lugng, cac dich chiét tir dugc lidu
dugc nghién ctru va san xuat kha phong
phu, vién nang mém ciing 13 mét trong
cac dang bao ché nay. Pé tiéu chuin hoa
va kiém tra chat luong cac dang bao ché
néu trén, cac phuong phap phén tich can
duoc nghién ctru ap dyng nhiam kiém tra
sy ¢c6 mat va ham lugng cua cac thanh
phan co6 hoat tinh trong vién hdn hop.
Magnesi & dang mudi gluconat hoic
chlorid 1a mét trong nhitng khoang chat
thuong c6 trong cac vién chira cac hon
hop vitamin va cac vi lugng. Magnesi
1a mot khoang chat thiét yéu, cé vai tro
quan trong dbi voi co thé con nguoi, 1a
yéu t6 phdi hop trong khoang 250-300
hé théng enzyme diéu hoa cac qua trinh
sinh hoa cua co thé. Magnesi can thiét
cho su bién dudng cua calci, phospho,
natri, kali, vitamin B, C... diéu hoa su
hép thu, sir dung va dao thai cac chit nay.
Gitp xuvong va rang khoe manh, phong
lang dong calci gay soi than, giam ching
kho tiéu va tdo bon. Magnesi diéu hoa
trang thai than kinh va chtc ning vén
dong cua hé co...[1]. Trong bai viét nay,
chung t6i xin gidi thiéu két qua nghién
ciru phuong phép dinh luong magnesi
(Mg) dudi dang magnesi gluconat trong
vién nang mém bang phuong phap quang
phd héap thu nguyén ti (AAS).
2. Nguyén liéu va phwong phap nghién ciru

2.1. Hod chit va chit chudn

Loai tinh khiét dung cho phép do
AAS (Nudc trao d6i ion co suét dién tro
>18 MQ.cm). Polysorbat 80 cuia Merck,
dung dich polysorbat: Hoa tan 100 ml
polysorbat 80 trong 1000 ml ethanol
tuyét ddi. Acid hydrochloric: loai siéu
tinh khiét cua Merck, dung dich acid
hydrochloric trong nuéc trao d6i ion véi
céc ndng do: 1% va 10% (tt/tt); Lanthan
chloride (Merck), dung dich Lanthan
chlorid 2,7%: Hoa tan 2,7 g Lanthan
chlorid trong dung dich acid hydrochloric
1% thanh 100 ml.

Dung dich chuin gbc magnesi
c6 ndéng dd 1000 mg/L, SKS: HC
258003 (Merck).

2.2. Péi twong nghién ciru

Cdc mau:

Mdu trang: Hat 10 ml dung
dich Lanthan chloride 2,7% vao binh
dinh muc 100 ml, thém dung dich acid
hydrochloric 1% dén vach, 1ic déu.

Madu chuan: Tt dung dich chuan
gbc Magnesi nong d6 1000 pg/ml, pha
lodng bang dung dich acid hydrochloric
1% dé dat duge cac dung dich c6 néng
d6 thich hop.

Mau thir: Dich rudt vién nang mém
Amorvitaginseng.

Mau placebo: Dich rudt vién nang
mém Amorvitaginseng nhung khong co
hop chit ciia magnesi.

Mau tur tao: Thém chit chuin Mg
vao mau placebo (st dung trong phin
tham dinh d6 ding cia phuong phap).
2.3. Trang thiét bi, dung cu

Pugc hiéu chuan theo chuidn muc
ISO/IEC 17025.

May quang phd hip thu nguyén tir
Thermo scientific iCE 3500; Can phan
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tich SARTORIUS ED224S, d¢ chinh xac
0,1mg ; Binh khi argon; Noi cach thuy;
Binh dinh mirc, c¢ c6 mé bang thiy tinh
loai A, Micropipet loai 10-100 pl; 100-
1000 pl...
2.4. Phwong phap nghién ciu

Xay dung quy trinh phan tich

Xir 1y mau: Thém vao mot luong

mau tht xac dinh dung dich acid
hydrochloric 10%, thém chét dién hoat
Polysorbat 80, khudy déu dé ting kha
nang tiép xuc cua acid véi mau. Pun hdn
hop trén cach thily, thoi gian pha mau
nhanh hon. Sau d6, pha lodng mau bang
dung dich acid hydrochloric 1% dén
ndéng do phu hop, thém dung dich LaCl3
2,7% vao dung dich cudi dé do AAS.

Tién hanh: St dung may quang phd
hap thu nguyén tir co trang bi dén cathod
rong Magnesi, dau ddt st dung ngon lra
acetylen-khong khi nén. Tién hanh do
d6 hip thu nguyén tir cua cac dung dich
chuan va dung dich thtr tai vach phé cuc
dai cua Magnesi 285,2 nm [2], [5], [6].
Cac thong sd do, phuong phap do phu
hop sé dugc khao sat va lya chon.

Danh gia quy trinh phdn tich: Dya
trén viéc tham khao cac tai li€u cua ICH
[7], USP [8], AOAC [4], Thong tu s
32/2018/TT-BYT ngay 12/11/2018 cua
Bo Y té quy dinh vé viéc dang ky thudc,
nguyén lidu lam thudc [3]. Cac chi tiéu
duoc danh gia: Tinh dac hi¢u; Khoang
tuyén tinh; Do chinh xac; B§ dung;
Khoang xé4c dinh cua phuong phap.

Phuong phap xur 1y sb liéu: Bang
phuong phép thong keé.

3. Két qua va ban luin
3.1. Xdy dung quy trinh phdn tich
Cdc thong sé do AAS: Qua khao

sat thuc té, két hop cac thong sé ngam
dinh cua thiét bi, tham sb may va chuong
trinh nhiét do do toi vu duoc trinh bay
trong Bang 1.

Chudn bi mau: Dé lya chon duoc
néng do acid hydrochloric phu hop,
chtng t6i tién hanh pha cac dung dich
HCI ¢6 cac nong d6 khac nhau (5%; 10%
va 20%) va gilt nguyén cac thanh phan
khac roi khao sat kha ning tim lai cua
Mg trong nén mau, két qua thu duoc cho
thay: O ndng d6 acid 5%, luong Mg thu
duoc khong hoan toan, trong khi ¢ nong
do 10% va 20% lugng Mg thu dugc dat
tir 99,0 dén 101,0%, chung t6i chon dung
dich acid hydrochloric 10%. V&1 cach
khao sat twong ty, ching toi thdy can
dung 0,5 ml dung dich Polysorbat cho 1
mau thir 0,25 g 1a phu hop.

Chudn bi dung dich chudn: Pha
lodng dung dich chuan géc Magnesi c6
ndéng d6 1000 g/ml bang dung dich acid
hydrochloric 1% dé duogc dung dich
chuan c6 ndng d6 Magnesi 10 pg/ml.
Trong 4 binh dinh mic 100 ml, thém lan
luot vao mdi binh 1 ml, 2 ml, 3 ml, 4
ml dung dich Magnesi 10 pg/ml, thém
10 ml dung dich Lanthan chloride 2,7%
r0i thém dung dich acid hydrochloric 1%
vira du dén vach, 1ac déu. Cac dung dich
chuan thu dugce c6 ndng 46 Magnesi 1an
luot 1a 0,1 pg/ml; 0.2 ug/ml; 0,3 pg/ml
va 0,4 png/ml.

Chudn bi mau thir: Lay 20 vién
nang mém, xac dinh khéi luong trung
binh thudc trong nang, tron déu. Can
chinh x4c khoang 0,250 g thudc vao binh
dinh mtc 100 ml. Thém vao binh 10 ml
dung dich acid hydrochloric 10%, 0,5
ml dung dich Polysorbat, dun trén cach

Bang 1. Cic thong so may toi wu dié phin tich Mg trong m: 0

| Diéu kién Théng s

| Loai dén Cathed rong Mg
Curomg d6 dén (mA) 5
Burdre song (nm) 2852
B rong khe sing (nm) 0,5

: Cuvet graphit Tube A

[ Thé tich mau {pl)

10
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thuy soi, thi thoang lic cho dén khi tan
hoan toan, dun thém 15 phut, dé ngudi,
thém nude trao d6i ion vira da dén vach,
lac déu duoc dung dich A. Hit chinh xéac
10,0 ml dung dich A vao binh dinh mtrc
100ml, thém dung dich acid hydrochloric
1% dén vach, lic déu dugc dung dich B.
Hut chinh xac 1,0 ml dung dich B vao
binh dinh mic 50 ml, thém 5 ml dung
dich LaClI3 2,7%, thém dung dich acid
hydrochloric 1% dén vach, lic déu.

Mau trang: Hat 10 ml dung
dich Lanthan chloride 2,7% vao binh
dinh mtrc 100 ml, thém dung dich acid
hydrochloric 1% dén vach, lic déu.

Tién hanh: Do d6 hap thu nguyén
tir ctia cac dung dich mau trang, dung dich
chuén va dung dich thtr tai vach phé cuc
dai cua Magnesi 285,2 nm. Tt do hép thu
ctia cac dung dich chuan, lap duong chuan
thyc nghiém biéu dién sy phu thudc cua
d6 hap thu vao ndong d6 Magnesi va tinh
toan nong do Magnesi trong dung dich
thir dwa vao dudng chuan.

Ham lugng Magnesi (%) so voi
nhan dugc tinh theo cong thuc:

C (pg/ml): Nong d6 Magnesi cua
dung dich thir do dugc trén may.

mt (g): Khdi luong thudc dem
dinh luong.

Mtb (g): Khéi lugng trung binh
luong thude trong nang.

D: Hé s pha lodng cua dung
dich thu.

39,80 (mg): Ham lugng Mg co
trong 1 vién theo 1y thuyét.

3.2. Ddnh gia quy trinh phdn tich
Magnesi trong méu
3.2.1. Bé dac hiéu cua phuwong phap

béanh gia muc d¢ anh huong cua
nén mau toi két qua do:

- Mdu trdng: Chuan bi nhu da néu
& phan xay dung quy trinh phan tich.

- Mau thir: Can chinh xac khoang
0,250 g ché pham vao binh dinh murc
100 ml, tién hanh xtr Iy mau nhu di néu
trén. Dung dich thir co néng do Magnesi
khoang 0,2 pg/ml.

- Mau placebo: Can mot lugng mau
gia duoc 0,250 g khong co thanh phan
Magnesi vao binh dinh mae 100 ml, thém
cac luong thude tha, xir Iy nhu miu thi
da néu trén. Luong can mau thuc té duoc

C D* M, néu trong Bang 2.
X (%) = 1000 * m*9 8 *100 - Dung dich chuan Magnesi 0,2
! ’ ug/ml: La dung dich chuan Magnesi
Trong do:
Bang 2. Lugng cin mau thye t&
T Miu Placeho (g) Miiu thir (g)
| 0,2534 0,2575
2 0,2567 0,2567
3 02519 0.2625

Bang 3. K¢t qua khao sit siz anh hudmg cia dung dich nén méu

——~Dj hap thu | Miu triing  MauPlacebo = Dd chuin Mg | Miu thi % anh
Sot T~ 0,2 pg/ml hwimng
1 1 0.0032 00036 00,2413 02787 149 %

2 0.0030 0.0036 0,2424 0,2766 1.49 %

3 (0030 00036 0,2402 0,2745 1,50 %

Trung binh (,0031] 00036 02413 0,2756 149 %
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nm: (1): dung dich miu I:rﬁng
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{2): dung dich Placebo; (3): dung dich cludn Magnesi 0.2pg/ml; (49 dung dich méu thi,

Bang 4. Pha cic dung dich day chuin
TT | Ning di Mg Thé tich (ml) Thé tich (ml) | Thém dung dich acid
(ng/ml) dd Mg 10 pg/ml | dd LaCl 0.27% |  hydrochloric 1% vira
di
1 0.1 1.0 10 100 ml
p 0.2 20 10 100 ml
3 0.3 3.0 10 100 ml
4 0.4 4.0 10 100 ml
5 0.5 5.0 10 100 ml
Rang 5. Ké qua khio sét khodng rr,i"‘;?h cia plaromg phap
Dung dich chuin 1 2 | 3 4 5
Nong do Mg (ug/ml) 0,1 0.2 03 04 0.5
| B1d hdp thu (Abs) 0,109 02098 03049 | 03917 | 04685
Phuwng trinh hid qui: ¥y = 0,9007 x + 00266
11E s twong quan R = 10,9972
y = 0,9007x + 0,0266
R*=0,9972
=
&
Mg (pafmi) /

Hinh 2. Do thi bigu dién sw twong quan myen tinh gitra d hap thu va nong dg

Me
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nong d6 0,2 pg/ml & phan khao sat
khoang tuyén tinh.

Po d6 hép thu ctia cac dung dich
mau tring, mau placebo, mau thir va
mau chuin véi cac diéu kién da néu. Két
qua cho thiy dung dich miu tring, mau
Placebo cho d6 hap thu khong dang ké
(< 2% so véi do hip thu ciia Magnesi tai
néng d6 dinh luong), mau chuin va miu
thir cho d6 héap thy 16n hon 0,2 tai budc
song dac trung cuia Magnesi 285,2 nm,
nhu chi ra trong Bang 3, Hinh 1.

3.2.2. Khodng tuyén tinh

Pha lodng dung dich chuan géc
Magnesi nong d6 1000 pg/ml bang dung
dich acid hydrochloric 1% dé dugc dung
dich chuan Magnesi c¢6 ndng d6 10 pg/
ml. T dung dich chuin nay, tiép tuc
pha lodng nhu trong Bang 4 dé duoc cac
dung dich diy chuan Magnesi.

Do AAS céac dung dich diy chuan
theo cac diéu kién di néu, két qua thé
hién trong Bang 5 va Hinh 2.

Két qua tir Bang 5 va Hinh 2 cho
thay, trong khoang nong d6 da khao sat
cb su tuong quan tuyén tinh chit ché

Bang 6. K ét qui khao it 36 chinh xde eta phlrcf?g phip

Kiem nghifm vién 1 Kiem nghi¢m vién 2
STT | Luomg | Hésd | Nong da Him Lwomg | Héso | Nomgdi | Ham lwong
cinmiu pha | Mgcia | hwomg Mg | cinmédu | pha Mg ciia Mg trong
thir{z) | lodng | ddthir | trongche | thia(g) | leang | ddthi | ché phim
(pg/ml) | pham (%) (ug'ml) (%)
1 025735 SO000 02354 97,99 02555 S0000 0.2354 98,73
2 023567 [ 50000 0,2362 98,63 02593 50000 0,2381 95,42
3 0,2625 S0000 02426 99,06 02645 SO000 0.2441 98,92
4 01,2532 | 50000 | 0,2338 98,97 0,2547 SO0 0,2397 103,87
3 0.2586 | SO000 | 02390 99,06 0.2508 SO000 0,2336 99,54
[ L2528 S0000 0,2337 99,09 0.2561 S0000 00,2366 99,02
X =98.80 % I=9930%
RSD = 0,44 %6 RSD = 0,91 %%
Ket qua cua hai lan phiin tich (n=12)
¥ =99,05 % ; RSD=0,73 %
Bang 7. Két qua khio sat 4o diing ciia phirong phip
Lurgrng ciin Nong do Mg £oren r d
M mdi I;uw:g Mg trong dd do L’m‘? % T.J'_m 6 ligu thong
Placebo (g) fhém vie (ug) (ng/ml) Mg tim Igi r‘ug_lr L ..1'731 ké
B0% 0,2479 S000,00 0,1825 125,00 101,39 TB: 10111 %
B0% 0.2546 000,00 0,1817 Q083,00 100,94 RéD: {;.2 4%
20%s 0.2581 SO00,00 01818 SO0, 00 101,00 '
100%% 02516 12000,00 00,2400 1 2000,00 100,00 - .
100%% 0,2573 12000,00 0,2395 11975,00 99,79 Fl‘:DQE.SJL';:
100% 0,2591 12000,00 0,2404 12020,00 100,17
140‘3*? 0,.2576 1600000 03197 15985,00 99,91 TB: 99.47%
140%% 0,2495 16000,00 03174 15870,00 99.19 RSD: 0.39%
140%% 0, 2488 16000,00 03178 15890,00 99.31
TB (%a) 99,77
RSD (%) 0,77
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giita ndng do Mg trong dung dich chuan
va do hép thu, v&i hé sb tuwong quan R2
=0,9972.

3.2.3. B¢ chinh xac cua phwong phap

Hai nguoi phan tich ¢ 2 ngay khac
nhau, mdi ngudi thuc hién 6 lan phan
tich doc 1ap trén cing mau thir vién nang
mém c6 khdi luong trung binh thudc
trong nang 1a Mg = 0,8532g, két qua
dugc thé hién ¢ Bang 6. Két qua cho thy
phuong phap c6 d6 1ap lai va do chinh
xac trung gian cao véi ham luong Mg
dat tr 97,99% dén 100,87% so v6i ham
lugng trén nhan, gia tri RSD tu 0,41%
dén 0,91%. Nhu vay, phuong phap di
xdy dung c6 do chinh xac phu hop dé
dinh lugng Magnesi trong ché pham.
3.2.4. B¢ dung cua phwong phdp

Can chinh xac khoang 0,250 g mau
placebo vao binh dinh muc 100 ml, thuc
hién 13p lai 9 1an vao 9 binh riéng biét.
Thém chinh xac dung dich chuan gdc
Magnesi nong d6 1000 pg/ml vao cac
binh tht nhu sau: 9,0 ml cho cac binh
tir 1 dén 3; 12,0 ml vao c4c binh thir tir
4 dén 6; 16,0 ml vao cac binh thir tir 7
dén 9. Tién hanh xtr Iy mau nhu quy trinh
da néu trén. Xac dinh ndong d6 Magnesi
trong cac dung dich thir v&i diéu kién
do AAS di néu. Két qua duogc trinh bay
trong Bang 7.

Két qua cho thdy, ty 1& thu hoi tir
99,19 dén 101,39% (nam trong khoang
97,0% - 103,0 1a giéi han nhom nghién
ctru dua ra khi tham khao tai liéu vé danh
gia phuong phdp phan tich cia Hiép hoi
cac nha phan tich héa hoc AOAC [4], vi
ham lugng Mg trong vién theo 1y thuyét
1a 4,6%; Yéu cau ham luong cic nguyén
t6 trong vién rong (90,0% - 125,0%
theo USP; Néng dd dinh lugng cua céc
nguyén t6 Mg nho (= 0,23 pg/ml)) va
RSD 16n nhét 12 0,4 % (< 2%). Do vy,
phuong phap dinh luong dat yéu cau vé
do ding.

3.2.5. Khoang xdc dinh cua phwong phap

Tir s6 lidu nghién ctru vé khoang

tuyén tinh, d¢ chinh x4c va d¢ dung da
néu, khoang xac dinh cua phuong phap
la: Tir 0,18 pg/ml dén 0,32 pg/ml.

Két luin

ba xay dung dugc phuong phéap
dinh lugng nguyén té vi lwong magnesi
(Mg) trong vién nang mém (c6 thanh
phﬁn chinh 1a cac vitamin, cac nguyén tb
vi luong va dich chiét duoc liéu) béng
phuong phap quang phd hip thu nguyén
tr (AAS). Mau thir duoc xir Iy bang cach
dun trén cach thuy so61 véi dung dich acid
hydrochloric 10%, c6 thém chat dién
hoat Polysorbat 80. Sau do, pha loang
mau bang dung dich acid hydrochloric
1%, c6 thém chéat LaCl3 vao dung dich
cudi dé do AAS. Céac dung dich chuan
dugc chuén bi bang cach pha loang dung
dich chuin gbc magnesi 1000 pg/ml véi
dung dich acid hydrochloric 1%.

St dung may quang phd hép thu
nguyén tir Thermo c6 trang bi dén cathod
rong Magnesi, dau d6t sir dung ngon lira
acetylen khong khi nén. Tién hanh do
do hap thu nguyén tr cua céc dung dich
chuan va dung dich thir tai vach pho cuc
dai cia Magnesi 285,2 nm. Tinh két qua
theo phwong phap duong chuan.

Két qua tham dinh phuong phap
cho thy, phuong phap co do ddc hi¢u
cao, khoang tuyén tinh tr 0,1 png/ml
dén 0,5 pg/ml voi hé sé twong quan
R2 = 10,9972, c6 d6 ding cao (tr 99,19
-101,39%), d0 chinh xac tot vai gia tri
CV% nho (0,44% dén 0,91%), khoang
xac dinh cia phuong phap tor 0,18 pg/ml
dén 0,32 pg/ml. Vi két qua nghlen cuu
nay, ching t6i hy vong c6 thé 4p dung
dinh luong Mg trong cac ché pham co
thanh phan tuong tu.
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