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1. Pit van dé

Acid acetic dugc st dung dé diéu tri nhiém trung tai
ngoai (viém tai ngoai) va nim 6ng tai ngoai. Acid acetic
hoat dong b.%mg cach ngan chén sy phat trién cua vi khudn
va ném, diéu tri nhiém trung lam gidm dau va sung trong
tal Ngoai ra acid acetlc con c6 tac dung chong udt trong
ong tai vi moi trudong 4m uot co thé giup vi khuan va ndm
phat trién [6].

Hién nay, trén thi truong da xuét hién kha nhiéu thudc
nho tai c6 chita hoat chat acid acetic. Trong cac thudc nhé
tai nay, corticoid thuong dugc dua vao cung véi acid acetic
dé tang tac dung chéng viém. Trong Duogc dién Anh, Nhit,
An Do, Viét Nam déu chua c6 chuyén luén thudc nho tai
chira acid acetic. Duoc dién My 40 [2] c6 chuyén luan
“Acetic acid Otic solution”, chi tiéu dinh lugng acid acetic
tién hanh bang phuong phap chuan d¢ acid-base voi dung
dich chuan d 1a natri hydroxyd 0,1 N. Mepatyl-H 1a san
pham thudc nho tai cua Cong ty C6 phan tip doan Merap
chtra duoc chit 1a acid acetic 2% va hydrocortison 1%, ta
duogc cua san phim nay con c6 acid citric v6i vai trd chét
didu chinh pH. Chinh vi vdy viéc dinh lugng acid acetic
trong thuc nho tai Mepatyl-H bang phuong phap chuan
dd acid-base nhu Dugc dién MY 40 - chuyén luan “ Acetic
acid Otic solution” 1a khong phu hop.

V6i mong mudn dua ra mét phuong phap dinh luong
acid acetic trong san phdm thudc nho tai khi c6 mat acid
citric trong cong thirc bao ché véi cach tién hanh don gian,
nhanh chong va dam bao d§ chinh xéc, tin cdy, chung
toi gidi thi€u phuong phap dinh lugng acid acetic trong
thudc nho tai Mepatyl-H bang HPLC pha dao (sir dung cot
RP18). Phuong phap nay da dugc ching t6i tham dinh va
dat yéu cau theo diing huéng dan cua ICH ddi v6i phép thir
dinh lugng.

2. Thue nghiém
2.1. Thiét bi, dung cu, dung méi, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

D3 dugc hiéu chudn theo quy dinh cia ISO/IEC
17025.

- May sic ky long hiéu ning cao Shimadzu LC- 20A
voi detector DAD;
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- Cot phan tich sic ky Phenomenex Gemini
C18 (150 x 4,6 mm; 5 pm);

- Can phan tich Mettler Toledo MS 105 d¢ chinh xéc
0,01 mg;

- B loc dung cho sic ky v6i mang loc 0,45 pm;

- Cac dung cy thuy tinh chinh xac loai A.
2.1.2. Hoa chcft, dung moi, chat chudn

- Acid acetic (VWR - Phap), S6 16: 16J114017, Ham
lugng: 100,0% (nguyén trang);

- Acid citric PA (Scharlau), S5 16: AC07251000, Han
dung: 2/2019;

- Acid phosphoric PA (Prolabo),
Han dung: 5/2022;

- Methanol HPLC (Merck), S 16:
dung: 31/10/2020;

- Natri hydroxyd PA (Scharlau), Sé 16: SO04251000,
Han dung: 1/2022;

- Nuée RO (Vién Kiém nghiém thudc Trung wong).

S6 16: 17F274006,

10917307743, Han

2.2. Péi twong va phwong phdp nghién ciru
2.2.1. Béi tuong nghién ciru

- Mau tht: Thude nho tai Mepatyl H-NC010618 (chira
acid acetic 2%) do Cong ty Cb phan tap doan Merap nghién
ctlru phat trién san pham.

- Mau placebo: Dung dich c6 thanh phan giéng cong
thirc bao ché (c6 acid citric) nhung khong c6 acid acetic.
2.2.2. Noi dung

- Xay dyng va thdm dinh quy trinh dinh luong acid
acetic trong san pham thudc nho tai véi sy ¢6 mit ciia acid
citric trong cong thirc bao ché.

- Ung dung dé dinh luong acid acetic trong thudc nho
tai Mepatyl Hdo Cong ty C6 phan tap doan Merap nghién
ctru phat trién san phim.

2.2.3. Phuong phap nghién ciru

- Duya trén cac tai l1eu tham khao [2],[4],[5], tién hanh
khao sat cac didu kién sic ky dé lua chon diéu kién sic ky
t6i uru.

- Sir dung phan mém Microsoft Excel dé xir Iy két qua
tham dinh.



3. Két qua va ban luin
3.1. Xay dung quy trinh phan tich dinh lwong acid
acetic trong sin pham thuéc nhé tai véi sw c6 mat
cuia acid citric trong cong thirc bao ché bang phuong
Pphap sdc ky long hiéu nang cao

Sau khi tién hanh khao sat vé thanh phan, ty 1¢ pha
dong, cot séc ky, budc song phat hién, tde do dong, n6ng
d6 mau thir, thé tich tiém, ching t6i xdy dung dugc quy
trinh phan tich nhu sau:
3.1.1. Diéu ki¢n HPLC

- Pha dong: Dung dich dém pH 3,0 (0,7 ml acid
phosphoric/1 lit nude, diéu chinh vé pH 3,0 bang dung dich
natri hydroxyd 40%) - Methanol (97 : 3), lic déu va dudi
khi.

- Cot séc ky: Phenomenex Gemini C18 (150 x 4,6 mm;
5 pm);

- Detector: 210 nm;

- Téc do dong: 1,0 ml/phut;

- Thé tich tiém: 20 pl.

3.1.2. Phirong phép chudn bi mau

- Dung dich chudn: Lay chinh xac 1,0 ml acid acetic
chuén pha loang thanh 100,0 ml bang nudc va tron déu
(Dung dich chudn goc). Pha loang 5,0 ml dung dich thu
dugc thanh 100,0 ml bang nuéc (ndng d 0,5 mg/ml).

- Dung dich thir: Ly chinh x4c 3,0 ml ché pham pha
lodng thanh 100 ml bang nudc va tron déu. Loc qua mang
loc 0,45 pm.

- Dung dich phén gidgi: Ly chinh xac 1,0 ml acid
acetic loai PA pha lodng thanh 100,0 ml bang nudc va tron

déu. Hut chinh xac 5,0 ml dung dich thu dugc vao binh
dinh mic 100 ml c¢6 chira san khoang 15,0 mg acid citric.
Thém nudc vira da dén vach, lic déu.

- Dung dich mdu placebo: Lay chinh xac 3,0 ml mau
placebo pha lodng thanh 100,0 ml bang nudc, va tron déu.
Loc qua mang loc 0,45 pm.

3.1.3. Cach tién hanh

- Kiém tra kha nang thich hop cua hé thng sic ky:

Tiém dung dich phan giai dé kiém tra tinh thich hop ctia
hé thong sic ky, d6 phéan giai giita pic acid acetic va acid
citric khong dugc nho hon 2,0.

Tiém l3p lai 6 lan dung dich chuin, do léch chuén
twong ddi ctia dién tich pic acid acetic khong 16n hon 2,0%
va d6 1éch chuén tuong dbi ctia thoi gian luu pic acid acetic
khong 16m hon 1,0%.

- Tiém dung dich thur.

3.1.4. Tinh két qua

Tinh ham lugng acid acetic (C,H,0,) trong ché phim
dua vao lugng can chat chuan, ham lugng acid acetic cua
chuin, dién tich pic acid acetic ciia dung dich chuin va
dung dich thtr, hé sb pha lodng cia dung dich chuén va
dung dich tha.

3.2. Tham dinh phwong phdp [3]
3.2.1. Tinh thich hop ciia hé thong sdc ky

Tinh thich hop cua hé thong sic ky dugc xac dinh bang
cach tién hanh tiém l3p lai 6 1dn dung dich chuin va dung
dich phan giai theo quy trinh phan tich. Ghi lai cac gia tri
vé thoi gian luu, dién tich pic, hé s6 kéo dudi va do phan
giai. Két qua duoc thé hién ¢ Bang 1.

Bing 1. Két qua khao sat tinh thich hop ciia hé thong sdc ky

STT Thai gian hew cia | Dién tich S6 dia HEso | b ohan gidi
acid acetic (phut) | pic acid acetic (mAU.s) Iy thuyet kéo duoi
1 2,984 356089 4120 1,20
2 2,989 357056 4121 1,20
3 2,989 357729 4141 1,19
4 2,987 356529 4153 1,19 23
5 2,987 357876 4159 1,19
6 2,990 357414 4148 1,19
Trung binh 2,988 357116
RSD 0,07% < 1,0% 0,20% < 2,0%

Nhdn xét: Cac s liéu thu dugc cho thay hé thong sac ky trén pht hop cho viée phan tich dinh luong acid acetic trong

ché pham cé chira acid citric.

3.2.2. Tinh dac hiéu

Tién hanh sic ky dung méi pha mau, dung dich mau placebo, dung dich phén giai, dung dich chuan acid acetic va dung

dich thir theo quy trinh phan tich. Két qua cho thay:
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- Thoi gian lwu cta pic acid acetic trén sic ky d6 cua dung dich chuin (Hinh 2) va dung dich thir (Hinh 4) giéng nhau:
déu bang ~ 3,0 phut.

- D6 tinh khiét ciia pic acid acetic trong sic ky d6 cua dung dich chudn va thir déu bang 0,9999 (khoang 100%).

- Séc ky d6 cua dung dich placebo (Hinh 1) khong xuét hién pic nio tai thoi gian luu twong (mg véi thoi gian luu ctia
pic acid acetic. Pic acid citric c¢6 thoi gian luu khoang 3,5 pht.

- Dung dich phén giai va dung dich thu, pic acid citric tich hoan toan ra khoi pic acid acetic (R = 2,3).

Két qua dugc thé hién trén cac Hinh 1, 2, 3 va Hinh 4. Két qua khao sat cho thiy phuong phéap c6 tinh dic hiéu phu
hop cho phép thir dinh lwong acid acetic bang phuong phap HPLC.
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3.2.3. Bé tuyén tinh
Khao sét trén 06 dung dich chuan véi co ndng do 20%, 40%, 80%, 100%, 140% va 200% so v&i ndng do dinh lwong

cua acid acetic (0,5 mg/ml) (dugc pha lodng tir dung dich chuin gdc vai hé sé pha lodng khéac nhau). Két qua dwoc ghi

lai trong Bang 2 va Hinh 5.
Bing 2. Két qua khdo sdt khoang tuyén tinh ciia acid acetic
STT Néng dp % so Noéng d¢ acid acetic H¢ s6 Dién tich pic acid acetic

voi dinh luong (mg/ml) pha lodng (mAU.s)

1 20 0,1049 10000 68391

2 40 0,2098 5000 140879

3 80 0,4196 2500 280476

4 100 0,5245 2000 356824

5 140 0,7343 100/7*#100 497730

6 200 1,0490 1000 711682

Phuong trinh héi qui  y= 681508 x - 2856;  H¢ s6 twong quan r=0,99998 ; % Y=0,80%
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Hinh 5. Do thi biéu dién moi twong quan tuyén tinh
giita nong do va dién tich pic acid acetic

Vi diéu kién sic ky da Iya chon, trong khoang n6ng do
da khao sat tir 0,1 - 1,0 mg/ml ¢6 su twong quan tuyén tinh
chat ch& giita ndng do véi dién tich pic dap tmg.

3.2.4. Do dung

- Chuén bj cac dung dich khao sat: Chuén bi cac mau tu
tao béng cach thém chinh xac mét luong acid acetic chuén
vio mau placebo tuwong img v4i mau tu tao chira 40, 100
va 160% lugng acid acetic so véi néng do dinh luong. Moi
mirc ndng d6 1am 03 mau.

- Tién hanh sic ky cac dung dich khao sat. Sir dung
dung dich chudn & phan 3.2.2 Tinh thich hop ctia hé thong
dé tinh lugng acid acetic tim thiy so voi lwong thém vao.

Két qua khao sat do dung thé hién ¢ Bang 3.

Bing 3. Két qua khao sdt dé diing ciia phirong phdp

% so0 véin 5ng @ ng{’ng acui; Dtg{1 tich I.ch . Lu’g’n:g . % % Thu héi
STT dinh lwon acetic thuc té acid acetic acid acetic tim Thu héi
: ong thém vao (mg) (mAU.s) lai (mg)
1 40% 20,98 143153 21,02 100,21
TB =100,28%
0, ”
2 40% 20,98 143305 21,05 100,32 RSD = 0,06%
3 40% 20,98 143281 21,04 100,30
4 100% 52,45 356787 52,40 99,91
TB =99,80%
0, 9
5 100% 52,45 356205 52,31 99,75 RSD = 0,09%
6 100% 52,45 356238 52,32 99,75
7 160% 83,92 572644 84,10 100,22
— 0
8 160% 83.92 572159 84,03 10014 | pec io(?”;’;,//:
9 160% 83,92 575691 84,55 100,75

Tir két qua thu dugc trong Bang 3 cho thay ti 1¢ thu
hdi tir 99,75% dén 100,75%, nam trong khoang tir 98,0%
- 102,0% va RSD < 2,0%, qui trinh thir dat yéu cau vé do
ding.

3.2.5. Khoadng xac dinh

Tir két qua do dung suy ra khoang xac dinh cua acid
acetic nam trong khoang tir 0,21 mg/ml dén 0,85 mg/ml.
3.2.6. Do chinh xac

3.2.6.1. B¢ lap lai

Tién hanh dinh luong trén 06 mau thir doc 14p theo quy
trinh phan tich. X4c dinh ham luong acid acetic trong thude
nho tai Mepatyl-H. Két qua duoc trinh bay trong Bang 4.
3.2.6.2. D6 chinh xac trung gian

Céch tién hanh twong tu nhu phan do lip lai véi kiém
nghiém vién khéc, ngay khac va thiét bi khac. Két qua duoc
trinh bay trong Bang 4.
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Bing 4. Két qua khao sdt dé ldp lai va d chinh xdc trung gian ciia phwong phdp

Kiém nghi¢m vién 1 Kiém nghi¢m vién 2
Dién tich pic trung binh ciia chudn (n = 6) Dién tich pic trung binh ciia chudn (n = 6)
STT =357116 mAU.s = 357257 mAU.s
Dién tich pic (mAU.s) | HL (%) so véi lwong ghi | Dién tich pic (mAU.s) HL (%) so véi lwong
trén nhan ghi trén nhan
1 404651 99,05 405597 99,24
2 405022 99,14 403429 98,71
3 403895 98,86 403864 98,82
4 403453 98,75 403516 98,73
5 405662 99,30 404671 99,01
6 404274 98,96 404466 98,96
Ham lwgng TB = 99,01 %; n = 6; RSD =0,20% Ham lwgng TB = 98,91%; n = 6; RSD = 0,20%
Ham lwgng trung binh = 98,96%; n =12; RSD = 0,20%

Tir két qua thu dugc trong Bang 4 cho thiy do lap lai va do chinh xéac trung gian dat yéu cau véi RSD = 0,20%.
3.2.7. Gioi han phat hién (LOD) va gi6i han dinh luong (LOQ)
LOD duoc xac dinh tir két qua thim dinh d6 tuyén tinh, phén tich théng ké duong tuyén tinh trén phin mém Excel:

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -2856 1370 -2,085 0,105449 -6659 947
X Variable 1 681508 2291 298 7,66E-10 675148 687867

Theo két qua thong ké, d 1éch chuan cua sé du (Standard Error) = 1370
Xac dinh LOQ cua acid acetic theo cong thirc:
LOD = (3,3 x 1370) / 681508 = 6,6 (ng/ml); LOQ=3x LOD = 19,8 (ug/ml)

4. Két luan

Quy trinh dinh luong acid acetic trong thudc nhé tai véi cong thirc bao ché c6 chira acid citric bang phuong phap sic
ky 16ng pha dao da dugc xay dung. Phuong phap phan tich str dung cdt Phenomenex Gemini C18 (150 x 4,6 mm; 5 pm)
v6i pha dong 1a hon hop cia dung dich dém pH 3,0 va methanol (97 : 3), tde do dong 1,0 ml/phut, thé tich tiém 20 ul;
detector UV & budc song 210 nm. Quy trinh phan tich dugc thAm dinh v& tinh dic hiéu, do thich hop cua hé théng, do
tuyén tinh, khoang xéac dinh, 6 dang, d6 lap lai va d6 chinh xéc trung gian. Két qua thim dinh cho thdy quy trinh dugc xay
dung hoan toan ph hop cho viéc dinh lugng acid acetic trong thudc nho tai ¢6 chira acid citric trong cong thirc bao ché
va c6 thé ap dung quy trinh dinh Iugng cho cac ché pham thude nho tai khac co chira dong thoi acid acetic va acid citric.

Tai liéu tham khao
B0 Y té (2017), Dugc dién Viét Nam, Lan xuat ban thir nim, NXB Y hoc, Ha Noi.
The United State Pharmacopeia 40 (2017), p.2581.

Validation of analytical procedure text and Methodology - ICH Q2(R1).

https://www.perkinelmer.com/lab-solutions/resources/docs/APP_The-Analysis-of-a-Broad-Range-of-Organic-Acids-by-
HPLC-with-UV-Detection-012379_01.pdf.

https://www.shimadzu.com/an/hplc/support/lib/Ictalk/54/54intro.html: Analytical methods for organic acids.
https://www.webmd.com/drugs/2/drug-13965/acetic-acid-otic-ear/details.
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SUMMARY

A reversed-phase liquid chromatography method was developed assay for Acetic acid in Mepatyl-H otic solution in which
contained Citric acid. The method was carried by using a Phenomenex Gemini C18 (150 x 4.6 mm; 5 um) column and Buffer
pH 3.0 and Methanol (97:3) as mobile phase. The flow rate of mobile phase is maintained at 1.0 ml per minute, injection
volume 20 ul, analyte was detected by a DAD detector set at 210 nm. The method was validated in specificity, linearity,
range, accuracy and precision. Validation results proved that the developed method was suitable for assay for Acetic acid in
Mepatyl-H otic solution.

(Ngay nhan bai: 13/11/2018 ; Ngay phan bién: 12/03/2019 ; Ngay duyét dang: 27/09/2019)
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NGHIEN CUU XAY DUNG PHU'ONG PHAP PHAT HIEN VA PINH LUONG THUY
NGAN TRONG MOT SO MY PHAM BANG MAY PO THUY NGAN TRUC TIEP

DOI HAI LINH, NGUYEN VAN HA, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Thiy ngdn, dinh heong, mdy do thity ngdn truec tiép, my pham

1. Pt van dé

Do cac hop chét caa thay ngan c6 thé giup trc ché sy
hinh thanh sic t6 melanin, din dén viéc da tré nén tring
hon [5],[6], vi vy cac nha san xuidt my phdm c6 thé tron
trai phép cac hop chat thiy ngan vao cac san phim my
phdm nhu kem béi da, phin,...dé 1am tréng da [5],[6]. Tuy
nhién thity ngén cé thé duoc hip thu qua da, di vao mau va
gdy ton thuong gan, than cling nhu 1am giam sic dé khang
ctia da. Thity ngén ciing dé dang ngdm qua hang rao mach
méau ndo va qua nhau thai, gdy anh huong lau dai dén nio
b va thai nhi [5], [6] Vi vay v1ec kiém soat ham luong thuy
ngan trong my pham 1a rat can thiét.

Hiép dinh hé théng hoa hgp ASEAN di ban hanh danh
muc céc chat khong duge sit dung trong my phim trong do
c6 thiy ngan trir mét vai dang thuy ngan dugc st dung véi
muc dich 1am chat bao quan nhung khong dugc vuot qua
0,007% nhu thiomersal, mudi phenylmercuric,... [2],[3].
Viéc dinh tinh va dinh luong thity ngan trong my phim bang
phuong phap quang phd hip thu nguyén tir (AAS) c6 mot s6
han ché nhu phai qua giai doan v co hda mau va hydrid hoa
trude khi phan tich, sir dung lwong acid dic nhiéu. Phuong
phap do thily ngan bang thiét bi do truc tiép c6 wu diém 1a
khong phai v co hda mau nén thoi gian phan tich ngan
hon, khong phai st dung acid dac, gidi han phat hién c&
10 thap hon phuong phap AAS 1a 10, Vi vay, chung toi
da thyc hién nghién ctru xay dung phuong phép phét hién
va dinh luong thuy ngan trong mot sO my pham bang may
do thily ngan truc tiép; xin dugc gidi thiéu két qua nghién
clru nay.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén
2.1.1. Thiét bi, dung cu

T'Qit ca cac thiét bi va dung cu phéan tich da dugc hiéu
chuan theo quy dinh cua ISO/IEC 17025 va GLP.

- May do thity ngén tryc tiép Hydra II. Teledyne.

- Can phan tich Sartorius chinh xac t6i 0,1 mg.

- Cac binh~dinh muc, cde co mo, pipet, micropipet,
thuyén dung mau va cac dung cu thiy tinh c6 d6 chinh xac
phu hop.

2.1.2. Hba chdt, chat chudn
2.1.2.1. Chét déi chiéu

- Dung dich thity ngan 1000 ppm (ngudn gdc: Merck,
16: HC 72675526, han dung: 30/04/2020).

2.1.2.2. Dung méi, héa chét

- Nudc RO siéu sach;

- Acid nitric (ngudn gdc: Merck, 16: K49148856, han
dung: 30/11/2020).

2.2. Doi twong va phwong phdp nghién ciru
2.2.1. Poi twong nghién ciru

- Kem dudng tring da Dabo Speech whitening up san
xudt tai Han Qudc.

- Phén trang diém Eveline Celebrity do Cong ty Eveline
Cosmetics san xuét tai Ba Lan.

Ca 2 mau nén qua khao sat so by bang may quang phd
hap thu nguyén tir (AAS) déu khong c6 thily ngan.

2.2.2. Phuong phap nghién ciiu

- Str dung 2 mau dai dién cho cac nhém san phém hay
bi tron trai phép thiy ngén 1a kem va phin dé xay dung va
thim dinh phuong phép. Tién hanh thyc nghiém dé tim ra
diéu kién phan tich phu hop. Phuong phap xay dung dugc
thdm dinh trén cac chi tiéu: d6 dic hiéu, do lap lai, do chinh
xac trung gian, do tuyén tinh va khoang xac dinh, 4§ dung,
gidi han phat hién (LOD) va gidi han dinh lugng (LOQ)
[17,[4].

- Sir dung may do thily ngan truc tiép, tién hanh do do
hép thy cua thuy ngan. Po do hip thu cia mau tring, do do
hép thu ciia mau chuén va mau tht. T do he‘ip thu cua cac
méu chuén, 1ap dudng chuén thuc nghiém biéu dién sy phu
thudc ciia @6 hip thu vao luong thily ngan va tinh luong
thity ngén trong mau thir dwa vao duong chuan.

- Cac két qua thye nghiém dugc tinh toan va xur ly théng
ké trén Microsoft Excel.
2.2.2.1. Chuéan bj mdu thir

- MAu thir kem (phan): Liy 3 hop kem (phén), tron déu.
Can chinh xé4c khoang 0,1 g kem vao thuyén do.

- Mau kem (phén) tuy tao: Can chinh xac khoang
0,1 g kem (phin) khong chira thuy ngan vao thuyén do,
thém chinh xac 100 pl dung dich chuin Hg 1ppm (duoc
pha lodng tir dung dich thily ngén chuan 1000 ppm).
2.2.2.2. Chuén bj miu chuan

- Dung dich chuan Hg 10 ppm: Hut chinh xac 1,0 ml
dung dich Hg 1000 ppm vao binh dinh ma¢ 100 ml, thém
dung dich acid nitric 10% vira da dén vach, lic déu.

6 Tap chi KIEM NGHIEM THUOC - S6 3.2019; Tap 17.(65)



- Dung dich chuin Hg 1 ppm: Hut chinh xac 10,0 ml
dung dich Hg 10 ppm (da chuan bi ¢ trén) vao binh diI:lh
mirc IQO n}l, thém dung dich acid nitric 10% vura du dén
vach, lac deu.

3. Két qua va ban luin
3.1. Xdy dung qui trinh phdn tich

- Bét may, dé tin hiéu va nhiét do 6n dinh khoang 30
phut;

- Diéu chinh cac ty 1¢ khi dap ting yéu ciu sau:

Input: 13 -17 psi Ofrfice: 1,0 -1,2 psi

Output: 0,4 - 2,0 psi

- Sau khi tham khdo tai li¢u ctia nha san xuat thiét bi
[7], tién hanh khao sat thuc té, ch}ing téiﬁ lga chon dugc
chuong trinh nhiét do - ‘Ehéri gian t0i wu d€ phan tich thuy
ngan trong mau kem, phan nhu trong Bang 1.

Bdng 1. Chuong trinh nhiét do - thoi gian

Giai doan Nhiét dop Thoi gian
Nhiét do sy kho 300°C 120 s
Nhiét d6 phan huy 800°C 200 s
Nhiét do xtic tac 725°C 140 s
Nhiét do bay thity ngan 750°C 60 s

3.2. Diéu kién phan tich

- Tién hanh do do h~§p thu cta thuyén rdng: Yéu cau:
Do hap thu cua thuyén rong < 100 pAbs [7].

- Tién hanh do m?lu thir, mau chuén trén hé thdng may
do thuy ngan tryc tiép, s dung chuong trinh nhiét do - thoi
gian nhu Bang 1, ghi lai pho do.

3.3. Danh gia phwong phap
3.3.1. Danh gia do dac hiéu

Ti(én hanh phén tich theo cic diéu kién & Bang 1 cho
cac mau:

- Mau tring: 100 pl dung dich acid nitric 10%.

- Mau nén: Cén chinh x4c 0,1 g mau kem (phan) khong
chura thuy ngan.

- Mau kem (phan) ty tao: xem phan 2.2.2.1.

- Mau chuan: 100 pl dung dich chuin Hg 1 ppm
(Hg 100 ng).

bo ,lﬁn luot cac mau trén hé thong mdy do thuy ngan
truc tiép, két qua phan tich dugc thé hién & Bang 2,
Hinh 1 va Hinh 2.

Bdng 2. B¢ ddc hiéu cua phwong phap

Do hap thu Anh huén

STT (wAbs) o
Mau trang 100 0,5%
MAu nén kem 91 0,5%
Mau nén phén 81 0,4%
Mau kem tu tao 20065 101,2%
Mau phén ty tao 20384 102,8%
Mau chuén 19823

Hinh 1. Dj hcfp thu ciia nén mau
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Hinh 2. Do hd'p thu ctia méu chudn, méu tw tao

- Péanh gia anh hudng ctia nén mau dwa vao do hap thu
clia cic mau nén, mau ty tao so v6i do hap thu cua mau
chuén Hg 100 ng.

- Két qua thu dwoc cho thidy: Miu tring va mau
nén khong c6 thuy ngan c6 anh huéng khong dang ké
(0,5 %). Mau tu tao kem va ty tao phan khi cho thém thity
ngan 100 ng cho d6 hip thy twong ng v6i ndng do dung
dich chuan Hg 100 ng.

3.3.2. Khdo sat khodng tuyén tinh

Chuén bi cac dung dich chuédn:

- Tir dung dich chuén Hg 1 ppm, ding micropipet hiit
chinh xé4c 1an lugt 10 pl, 50 pl, 100 ul, 200 pl vao thuyén
do, ta thu duoc diy cac mau chuan twong mg c6 luong
thuy ngén 1a 10 ng, 50 ng, 100 ng va 200 ng.

- Tir dung dich chuan Hg 10 ppm, ding micropipet hiit
chinh x4c 30 pl vao thuyén do, ta thu dugc mau chuén
tuong Gng c6 lugong thuy ngén 1a 300 ng.

Do lan lugt cac dung dich chudn trén hé thong may
do thuy ngén truc tiép, két qua phén tich duoc thé hién &
Bang 3, Hinh 3 va Hinh 4.

Bing 3. Khodng nong dg tuyén tinh cia thity ngdn

Thiiy ngdn
STT Luwong thiiy | D¢ hép thu
ngin (ng) (uAbs)
1 10 2333
2 50 10041
3 100 19823
4 200 39598
5 300 59482
Phuong trinh hdi qui y=197,25 x + 218,67
H¢ sb twong quan r =0,99999
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Hinh 3. Do thi biéu g’ié~n sw twong quan tuyén tinh Hinh 4. B$ hdp thu ciia cdc dung dich
gitta do hap thy vao luong Hg chuan thity ngén

3.3.3. Do lap lai
Do lap lai dugc tién hanh thu nghiém trén 6 mau thir kem va phén ty tao (mau duoc chuén bi nhu phén do6 dac hicu).
Két qua duoc thé hién ¢ Bang 4 va Bang 5.
Bing 4. D¢ ldp lai ciia phicong phdp trén nén mau thir kem

STT |  Khéi lwong mau thii (g) Dé hip thu (uAbs) | Lwong Hg tim dwoc (ng) | 86 liéu thong ké
1 0,1020 20065 100,67
2 0,1029 20037 100,53
3 0,1043 19865 99,65 TB = 1‘1"%63 ng
4 0,1045 19939 100,03 RSDn=_0,77° e
5 0,1063 20139 101,04
6 0,1002 20298 101,85

Bing 5. B¢ Idp lai ciia phwong phdp trén nén mau thir phin

STT Khéi lwong méu thir () Dé hip thu (uAbs) Luwong Hg tim dwoc (ng) | S6 liéu thong ké
1 0,1042 20384 102,28
2 0,1039 19302 96,80
3 0,1053 19010 95,32 TB = 9§’;‘6 ng
4 0,1024 20314 101,93 RSDn=_4,1 8%
5 0,1031 18473 92,60
6 0,1022 20288 101,80

3.3.4. B¢ chinh xac trung gian

D6 chinh xac trung gian dugc tién hanh thir nghiém vao ngay khac trén 6 mau thir kem va phin ty tao (miu dugc
chuan bi nhu phan d¢ dic hiéu). Keét qua dugc thé hién ¢ Bang 6 va Bang 7.

Bing 6. P chinh xdc trung gian ciia phirong phép trén nén mau thir kem

. Khoi lwong méu thiv | D¢ hip thu Luwong Hg F S
Ngay STT © (uAbs) fim duge (ng) 80 liéu thong ké
1 0,1020 20065 100,67
2 0,1029 20037 100,53
3 0,1043 19865 99,65 TB = 100,63 ng
01/08/2018 4 0,104 19939 100,03 " =6
1045 : RSD =0,77%
5 0,1063 20139 101,04
6 0,1002 20298 101,85
7 0,1011 20704 109,06
8 0,1064 20111 105,96
9 0,1013 20647 108,77 TB = 108,01 ng
08/08/2018 10 0,1110 203 107,3 " =6
> 7 7,35 RSD =1,56%
11 0,1010 20215 106,51
12 0,1000 20959 110,40
Lwong thiiy ngin trung binh = 104,32% ; n = 12; RSD = 3,88%
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Bing 7. P chinh xdc trung gian ciia phiong phdp trén nén mau thir phdn

Ngay STT | Khoi lwong mau thir (z) | DPé hap thu (uAbs) | Lwong Hg tim dwoc (ng) | So ligu thong ké
1 0,1042 20384 102,28
2 0,1039 19302 96,80
3 0,1053 19010 95,32 TB = 98,46 ng
01/0872018 - 0,1024 20314 101,93 n =6
) , RSD = 4,18%
5 0,1031 18473 92,60
6 0,1022 20288 101,80
7 0,1027 20152 106,18
8 0,1028 19569 103,13
08/08/2018 |2 0,1023 20506 108,03 TB=;0=2’660”«%'
10 0,1039 17571 92,68 RSD = 6,37%
11 0,1043 18355 96,78
12 0,1015 20661 108,84
Luwong thiiy ngan tim lai trung binh = 100,53% ; n =12; RSD = 5,61%

Két qua & Bang 4, 5, 6 va 7 cho thiy phuong phap dinh luong Hg bang méy do thily ngan truc tiép trén ca hai
nén mau 1a kem va phin c6 d6 chinh xac cao (Pat yéu cu voi RSD < 15%[1]).
3.3.5. Banh gia do dung

Thém chinh xac mot lugng dung dich chuén thily ngan viao nén miu kem hodc phén khong c6 thity ngan. Tién hanh
& 3 muc ndng d6 khac nhau: mirc 10 ng Hg, mirc 100 ng Hg va mirc 200 ng Hg; mdi ndng do thue hién 3 1in. Dua vao
d6 hép thu cua thuy ngén twong tmg trong mau dé tinh ra lugng Hg tim thay. Két qua dugc thé hién ¢ Bang 8 va Bang 9.

Bing 8. P diing ciia phwong phdp trén nén mau thir kem

STT Klléi luong Luwong Hg (ng) Dj hip thu Lwong Hg (ng) % % Thu hoi
mdu thir (g) thém vao (uAbs) tim lgi Thu hoi trung binh
1 0,1004 10 1988 9,06 90,6 B = 90.9%
=90,9%
2 0,1001 10 1978 9,01 90,1 RSD = 1,08%
3 0,1045 10 2015 9,20 92,0
4 0,1020 100 20065 100,67 100,7 TB = 100.3%
=100,3%
5 0,1029 100 20037 100,53 100,5 RSD = 0,6%
6 0,1043 100 19865 99,65 99,7
7 0,1012 200 42617 214,95 107,5 TB = 107.4%
=107,4%
8 0,1008 200 42377 213,73 106,9 RSD = 0,5%
9 0,1047 200 42795 215,85 107,9
Bing 9. P¢ diing ciia phwong phdp trén nén mau thir phén
STT Khéi lugng Luwong Hg (ng) Dj hip thu Luwong Hg (ng) % Thu % Thu hoi trung
mau thii (g) thém vao (uAbs) tim lgi hoi binh
1 0,1071 10 1784 8,03 80,3 TB = 76.2%
=76,2%
2 0,1065 10 1675 7,48 74,8 RSD = 4.8%
3 0,1018 10 1648 7,34 73,4
4 0,1042 100 20384 102,28 102,3 B = 98.1%
=981%
5 0,1039 100 19302 96,80 96,8 RSD = 3.8%
6 0,1053 100 19010 95,32 95,3
7 0,1053 200 41646 210,03 105,0 TB = 100.4%
=100,4%
8 0,1039 200 37077 205,37 102,7 RSD = 6,1%
9 0,1089 200 40726 186,87 93,4

Két qua thu duoc ¢ Bang 8 va 9 cho thiy phuong phap c6 d6 diing khé cao véi kha nang thu hdi trén ca hai nén
mau kem va phan nam trong giéi han cho phép.
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3.3.6. Gidi han phat hién va gioi han dinh luong + Gigi han dinh 1 . ~10x S(r)
- Tir két qua khao sat khoang tuyen tinh & muc 3.3.2, Giéi han dinh lugng: LOQ = a

ta c6 phuong trinh hdi quy thé hién mbi twong quan gitra ) . )
luong thay ngan va do hap thu: y = 197,25 x + 218,67 Trong do: a: La do doc cua duong hoi quy tuyen tinh;

(a=197.25;b=218,67). S(r) 1a s6 dur d0 1ch chudn ciia duong hdi quy;
- Gi6i han phét hién va giéi han dinh lugng cuia phuong

phap duoc tinh todn dya vao so du d 1éch chuan cua duong T (v— TP
hoi quy va do doc cua dudong chuan. Fi)m | [ee———
A _ 33x8()
+ Gi6i han phat hién: LOD = a - Sb du @6 1éch chuan cua duong hdi quy duge dua ra

nhu trong Béng 10.
Bing 10. S6 dur do léch chudn cia dwong hoi quy

Néng dj Hg Do hip thu D¢ hap thuly | Chénh léch dp hip thu | Binh phiwong chénh lgch
[x] (ng) | thuc té [y,] (uAbs) | thuyét [ _‘?i] (uAbs) [y,- 9,- )i dj hdp thu [y - y P

10 2333 2191,15 141,85 20121,23
50 10041 10081,07 -40,07 1605,48
100 19823 1994347 -120,47 14512,00
200 39598 39668,26 -70,26 4936,51

300 59482 59393,05 88,95 7911,25

Téng 49086,47
S(r) 127,91

- Tu cong thirc & trén tinh ra gia tri LOD va LOQ cta phuong phap: LOD = 2,14 ng ; LOQ = 6,48 ng
4. Két lugn
Xay dung duoc phuong phap xé4c dinh thiy ngan bang méay do thily ngan truc tlep, phuong phap ¢6 wu diém so V0’1
phuong phap quang pho hép thu nguyén tir 1 khong phai st dung cac acid dic dé pha mau va khong can glal doan pha mau
& bén ngoai, ma dwa mau vao may vira pha mau va vira do. Phuong phép di dugc thim dinh chit ché vé tinh dic hiéu, do
tuyén tinh, d6 chinh xac, d¢ dung, LOD, LO’Q. Két qua tham dinh cho thay phuong phap di xay dung la phu hop dé dinh
tinh, dinh lugng thiy ngéan trong kem va phan luu hanh trén thi truong.
Tai liéu tham khao
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3. BOY té, (Cyc Quan Iy duge Viét Nam) (2015), Cdng van $6 6577/QLD-MP vé viéc cdp nhdt qui dinh vé cdc chdt dimg
trong my pham, ngay 13/4/2015.
4. Vién Kiém nghiém thude Tr‘ungvuorng (2010), Qdm bao chat lwong thudc va mot s6 phwong phdp kiém nghiém thuée
(Tai li¢u dao tao nang cao ve kiém nghi¢ém thuoc).
5. Peregrino, C. P.; Moreno, M. V.; Miranda, S. V.; Rubio, A. D.; Leal, L. O. (2011), Mercury Levels in Locally
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SUMMARY
A mercury measurement method by direct mercury machine was developed for identification and determination
mercury in cosmetics.
Analysis conditions are as follows: Drying: 300°C/120s; Decomposition: 800°C/200s, Catalyst: 725°C/140s;
Amalgamator: 750°C/60s.

The method was validated about the specificity, linear range (10 ng - 300 ng), precision (%RSD for cream: maximum
1.08%; for powder: maximum 6.1%), accuracy (% RSD for cream: 3.88% , for powder: 5.61%), LOD (2.14 ng),
LOQ (6.48 ng), and validation results proved that this method was suitable for determination of mercury in cosmetics.

(Ngay nhan bai: 19/11/2018; Ngay phan bién: 25/03/2019 ; Ngay duyét dang: 27/09/2019)
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THAM DINH QUY TRINH XAC PINH HOAT TINH ENZYM NATTOKINASE
BANG PHUONG PHAP PO QUANG

NGUYEN THI HANG, NGUYEN TH] LIEN, TA MANH HUNG

Vién Kiém nghiém thuéc Trung wong

Tir khoa: Enzym, Nattokinase, xdc dinh hoat tinh sinh hoc, phwong phap do quang

1. Pit van dé

Nattokinase 13 enzym c6 kha nang lam tan huyét khoi,
lan dau tién duoc chiét xuét va tinh ché tir Natto 1a mot
mon an truyén thdng cia Nhat Ban 1am tir nhimg hat dau
tuong da ludc chin 1én men véi vi khuan Bacillus subtilis
var. Natto. Hién nay Nattokinase dang dugc nghién ctru
chiét xudt tir nhidu co chit v6i cac vi khuin 1én men
da dang hon trong ho Bacillus subtilis. Nattokinase co
hoat tinh tiéu fibrin manh ma khong lam suy giam co
ché dong méau binh thuong ciia co thé nén da tré thanh
nguyén liéu dé san xuat nhiéu ché phim phong ngira va
diéu tri bénh 1y vé huyét khdi. Hoat tinh ly giai fibrin lam
tan huyét khdi cua nattokinase duge xac dinh bang nhiéu
phuong phép khac nhau dwa trén co ché: nattokinase
tryc tiép giang hoa fibrin lam bién doi fibrin tir dang
polymer khong tan thanh cac san pham c6 trong luong
phan tu thép, hoa tan. Dya vao trang thiét bi hién co va
tham khao mot sé phuong phap dinh luong hoat tinh
nattokinase da duogc cong b [11,[2],[41,[5] chung t6i da
tién hanh thim dinh quy trinh x4c dinh hoat tinh enzym
nattokinase trong nguyén liéu nattokinase bang phuong
phép do quang.
2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chuin
2.1.1. Thiét bi, dung cu

Céc thiét bi duoc quan 1y va hiéu chuan theo quy dinh
ctia ISO/IEC 17025 va GLP bao gom:

- May quang ph6 UV-VIS (Shimadzu 2600, Nhat);

- Can phan tich Sartorius CP224S (Thuy Sy, d6 chinh
xac d = 0,1 mg);

- May ly tam t6c do cao (Sigma 2-16K, Drc);

- Bé 6n nhiét Labec (Australia, d9 chinh xac + 0,1°C);

- Dung cu: Binh dinh mirc, bd pipet tu dong eppendorf,
dung cu thuy tinh chinh xac cac loai, éng ly tAm,....
2.1.2. Hoa chét, dung moi, chat chudn

- Fibrinogen from bovine plasma, loai PA (Sigma);

- Thrombin from bovine plasma, loai PA (Sigma);

- Dinatri tetraborat, loai PA (Scharlau);

- Natri clorid, loai PA (VWR Chemicals Prolabo);

- Acid tricloroacetic, loai PA (Scharlau);
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- Acid acetic bang, loai PA (Scharlau);

- Natri acetat, loai PA (Merck);

- Calci sulfat, loai PA (Sigma);

- Triton X-100, loai PA (Sigma);

- Acid hydrocloric, loai PA (Merck);

- Natri hydroxyd, loai PA (Scharlau).

- Chat chuan lam viéc Nattokinase, ngdy san xuét:
01/03/2018, ham lugng: 25.888 FU/g (nguyén trang),
nguon goc: Contek Life Science Co., Ltd.

2.2. Doi twgng va phwong phdp nghién ciru
2.2.1. Péi turgng nghién ciru

- Meﬁu thur: nguyén liéu nattokinase 12000 FU/g, 16
san xuat: NK-12K-17122601, noi san xuat: Coéng ty
Co phan Sao Thai Duong.

2.2.2. Phuong phap nghién ciru

2.2.2.1. Chuén bj thudc thir

- Bém borat 0,05 M pH 8,5: Hoa tan 19,07 g dinatri
tetraborat va 9,0 g natri clorid trong khoang 900 ml nudc
RO. Piéu chinh pH 8,5 bang dung dich HCI 0,1 N hoic
NaOH 0,1 N; sau d6 thém nudc RO vira dua 1000 ml.

- Dung dich acid tricloroacetic (TCA) 0,2 M: Hoa tan
32,68 g TCA trong vira du 1000 ml nuée RO.

- Dung dich Fibrinogen 0,72%: Hoa tan fibrinogen
trong dém borat 0,05 M pH 8,5 dat nong do 0,72%
(kl/tt) (tinh theo ham lugng protein). Chudn bi ngay
trudc khi dung.

- Dung dich Thrombin: Hoa tan thrombin trong dém
borat 0,05 M pH 8,5 dé dat ndng d6 1000 don vi/ml, thu
dugc dung dich Thrombin gbc. Chia dung dich nay vao
céc Ong nho, bao quan trong ti da. Trudce khi sir dung,
ly dung dich nay ra, dé ngudi vé nhiét d6 phong, sau dé
pha lodng 50 14n bang dém borat 0,05 M pH 8.,5.

- Dung dich acid acetic 1 M: Hoa tan 60,1 g acid
acetic bang trong nudc RO vua du 1000 ml.

- Dém acetat 1 M pH 6,0: Hoa tan 129,6 g natri acetat
trong nude RO, thém 47,6 ml dung dich acid acetic 1 M
va thém nudc RO vira da 1000 ml.

- Dung dich Triton X-100 10%: Hoa tan 10 g Triton
X-100 trong nuéc RO da dugc lam 4m, dé ngudi vé nhiét
dd phong, thém nude RO vura du 100 ml.
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- Dung méi pha mau (ding dé pha lodng enzym): Hoa tan 0,344 g calci sulfat va 0,585 g natri clorid trong
800 ml nudce cat. Thém 2,0 ml dung dich d€m acetat pH 6,0 va 0,5 ml dung dich Triton X-100 10%; thém nudc RO
vira di 1000 ml (dung dich nay dugc st dung trong vong 15 ngay khi bao quan ¢ nhiét dd phong).
2.2.2.2. Phuong phéap chuan bi mau

Chuan bi dung dich thir: Hoa tan miu thir trong dung mdi pha miu dé thu dugc dung dich thir c6 ndng do
nattokinase tir 0,8 - 1,2 don vi FU/ml.
2.2.2.3. Quy trinh phan tich

Ong dung dich thir Ong dung dich déi chirng
Hut 1,4 ml dung dich dém borat pH 8,5; thém 0,4 ml dung dich Fibrinogen 0,72%
Dé 6n nhiét & 37+ 0,5°C trong 5 phiit
Thém 0,1 ml dung dich thrombin va trén déu. Bé n nhiét ¢ 37+ 0,5°C trong chinh xac 10 phit

- Thoi diém t = 0: thém 0,1 ml dung dich thi, tron déu trong | - Thoi diém t = 0: thém 2 ml dung dich tricloroacetic

5 giay Vé‘lﬂfl 637 £0,5°C. o 0,2 M, tron déu trong 5 gidy.
- Thoi diém t = 20 phut, 40 phit: tron déu hon hop phén tng | - Thém 0,1 ml dung dich thi, tron trong 5 gidy, U &
trong 5 gidy. 37 £ 0,5 °C trong 20 phut.

- Thoi diém chinh x4c t = 60 phut: thém 2 ml dung dich
tricloroacetic 0,2 M dé dung phan tUng, tron déu va 4 &
37 £ 0,5°C trong 20 phut.

Chuyén hdn hgp vao 6ng nghiém nho va dem ly tam véi tbe do 12000 vong/phut trong 10 phit, 1iy phan dich trong.
Do quang ¢ budc song 275 nm dugce lan luot A, ; A

thir’
2.2.2.4. Tinh két qua

Dinh nghia don vi hoat lyc nattokinase: Mot don vi hoat lyc nattokinase (FU) dugc dinh nghia 1a lugng enzym
¢6 kha nang ly giai fibrin 1am ting d6 hip thu ¢ 275 nm ctia san phdm thém 0,01 don vi do hap thu trong mdi phut
& diéu kién quy dinh cta phép thtr dinh lugng.

Ham luong Nattokinase (sé don vi FU/g) trong miu thir tinh theo cong thirc:

dbi chimg’

(Athfx - Adéi chl'mg) Dt
X (don vi FU/g) = X x 1000
0,01 x0,1 x60 m,
Trong do: A, DO héip thu cua 6ng dung dich thir
A géi chimg PO hap thu ctia ng dung dich ddi ching
D, Do pha lodng clia mau
m: Luong can mau thir (mg)

2.2.2.5. Thim dinh phwong phap

Theo thu tuc Thim dinh/Danh gia phuong phap phan tich trong dugc dién’vé tiéu chuén co so cia Vién Kjém
nghiém thuoc Trung wong, lan lugt danh gia cac chi tiéu: khoang nong do tuyén tinh, tinh thich hgp cua hé thong,
tinh dac hiéu, d§ dung, d6 chinh xac [2].
3. Két qua va ban luin
3.1. D¢ dac hiéu

Dung dich placebo: dung mdi pha mau.

Dung dich chuén: Hoa tan 113,5 mg chuén lam viéc nattokinase trong vira di 100 ml dung moéi pha mau. Hut
chinh x4c 1,0 ml dung dich trén pha loang dén vira di 25 ml bang dung méi pha mau, lac deu.

_ Dung dich thur: Can chinh xac khoang 70 mg nguyén liéu nattokinase hoa tan trong dung moi pha m‘ﬁu, thém

dén vira du 100 ml véi cung dung moi. Hut chinh xac 1,0 ml dung dich trén pha lodng dén vira du 10 ml bang dung
mdi pha mau, lac déu.
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Tién hanh xac dinh hoat lyc cta nattokinase c6 trong dung dich placebo, dung dich chuan, dung dich thir theo
quy trinh phén tich & muc 2.2.2.3, két qua duoc trinh bay & Bang 1.

Bdng 1. Chénh léch ¢ hdp thu giita dung dich placebo/chudn/thir va dung dich doi chimg twong iing

Dung dich chuin

Dung dich thir

Dung dich placebo (két qua tiv phan dp thich hop £
ciia hé th tﬁ'ng) (ket qud tir phan do lap lai)
STT | Do hap- | Dp hip i D¢ hap | Dj hap ) pondp | PR 1 cpan
thu ciia | thu ciia Chénh - thu cia thu ciia Chénh ks thu ciia n
. ~ | % Anh A . | thu cia léch
dung dung léch do huén dung dung léch do dun dung d 6. hi
dich | dichdéi | hdp thy S| dich dich déi | hépthu | 2" | gjchasi | 0P
. z , dich thir . thu
placebo chirng chuan chirng : chirng *
1 0,0752 0,0756 -0,0004 | 0,026 0,1453 0,0745 0,0708 0,1317 0,0758 0,0559
2 0,0758 0,0762 -0,0004 | 0,026 0,1464 0,0739 0,0725 0,1320 0,0762 0,0558
3 0,0759 0,0758 0,0001 0,014 0,1459 0,0739 0,0720 0,1333 0,0759 0,0574
4 0,0790 0,0784 0,0006 | 0,038 0,1440 0,0740 0,0700 0,1349 0,0765 0,0584
5 0,0779 0,0779 0,0000 | 0,000 0,1442 0,0736 0,0706 0,1372 0,0764 0,0608
6 0,0749 0,0755 -0,0006 | 0,038 0,1441 0,0738 0,0703 0,1388 0,0740 0,0648
% Anh hwéng trung binh 0,02

Két qua thé hién ¢ Bang 1 cho thay:

- Dung dich placebo: Sy chénh 1éch d6 hép thu giita dung dich placebo va dung dich déi ching cua placebo
khong dang ké.

- Dung dich thu/chuén: Su chénh léch do hép thu gitta dung dich thu/chuén va dung dich ddi chting cia mau
thi/chuén khéc biét 13 rét.

- Anh huéng ctia mau placebo 1a 0,02% (dat yéu cau < 2%)

Nhu vay phuong phép c6 tinh dic hi¢u cao dé dinh lugng nattokinase.

3.2. Tinh thich hop ciia hé théng

Tién hanh xéc dinh hoat luc cta dung dich chuén nattokinase duoc chuén bi & phén d6 dac hiéu theo quy trinh

phan tich & myc 2.2.2.3. Ghi lai d6 hap thu cua 6 1an do, két qua thé hién & Bang 2.

Bing 2. Két qud khao sdt tinh thich hop ciia hé thong

Stt Dé hdp thu ciia dung dich chuin | D hép thu ciia dung dich doi chitng |  Chénh léch dp hép thu
1 0,1453 0,0745 0,0708
2 0,1464 0,0739 0,0725
3 0,1459 0,0739 0,0720
4 0,1440 0,0740 0,0700
5 0,1442 0,0736 0,0706
6 0,1441 0,0738 0,0703
Chénh 1¢ch d§ hip thu trung binh = 0,071; n = 6; RSD = 1,40%

Két qua cho thay hé théng quang phd c6 do lap lai tét véi RSD cua chénh léch do hap thu 1a 1,40% (< 2,0%).
Nhu véy hé théng sir dung phit hop cho viéc xac dinh hoat liuc nattokinase trong cac ché phdm c6 chira enzym nay
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3.3. Khdo sdt khodng tuyén tinh
Dung dich nattokinase chudn goc: Hoa tan 98,6 mg chat chuan nattokinase (25888 FU/g nguyén trang) trong
100 ml dung méi pha mau. Hut chinh xac 1,0 ml dung dich trén pha loang bang dung moi pha mau dén vira du 10 ml

Tir dung dich chuan gdc tién hanh pha lodng véi dung mdi pha mau dé thu dugc diy dung dich chuan c6 nong
do: 0,679; 0,80;0,91; 1,02; 1,11; 1,22 va 1,34 FU/ml. Tién hanh céac budc theo quy trinh phan tich & muc 2.2.2.3. Két
qua thé hién ¢ Bang 3 va Hinh 1.

Bing 3. Khdo sdt dg tuyén tinh ciia phirong phdp

STT Nong dé Chénh léch 0.09
(don vi FU/ml) do hap thu 0.08 | . _0oos36x + 00080
007 R = 0.9678
1 0,69 0,0413 g G
2 0,80 0,0511 §00s
=004
3 0,91 0,0580 $003
4 1,02 0,0620 i 0.02
5 1,11 0,0665 ¥ ”-“;
6 1,22 0,0743 000 020 040 060 080 100 120 140 160
7 1,34 0,0756 N 4 (Fulm)
Phuwong trinh hdi quy: y = 0,0526 x + 0,0080 ; r=0,9838 Hinh 1. Do thi biéu dién sw phu thudc gitta nong

d¢ nattokinase va chénh léch dg hap thu

Khao sat sy tuong quan giita y (chénh léch d6 hép thy) va x (ndng d6) bang phuong phép binh phuong cuc tleu
két qua cho thiy hé s6 r2 = 0,9678 (= r=0,9838>0,98) chung t6 c6 su twong quan tuyén tinh chit ché giira ndng
d6 nattokinase va chénh 1éch d6 hap thu.

3.4. Dy dung
_ Xac dinh d¢ ding cua phuong phap bang cach xac dinh hoat lyc ciia cac dung dich nattokinase chuin & cac murc
nong QC) 0,8 don vi FU/ml; 1,0 don yi FU/ml va 1,2 don vi FU/ml theo quy trinh phan tich & muc 2.2.2.3. Tai moi
murc r}éng do, thuc hién ig nhat 03 mau ddc lap. b9 dang cua phuong phap 1a ty 1€ % gitta nong do xac dinh dugc so
v6i ndng do 1y thuyét. Két qua thé hién & Bang 4.
Bing 4. Két qua khao sdt dg diing ciia phirong phdp

Luwong Néng dp | Pp hdp thu | D hdp thu | Chénh | Néng dp % A,
- 2 . ) . L ; A i P % Thu hoi
cdn chudn Iy thuyet ciadung | ciadungdich | léch dp thuc té Thu trune binh
Stt (mg) (FU/ml) dich chuin doi chirng hap thu (FU/ml) hoi 8
1 75,2 0,7777 0,1250 0,0797 0,0453 0,7550 97,1
TB =98,5%
2 76,2 0,7891 0,1226 0,0762 0,0464 0,7733 98,0 RSD = 1,69%
3 79,1 0,8191 0,1228 0,0735 0,0493 0,8217 100,3
4 100,3 1,0386 0,1355 0,0727 0,0628 1,0467 100,8
TB =96,4%
5 98,1 1,0158 0,1357 0,0783 0,0574 0,9567 94,2 RSD = 3,94%
6 99,2 1,0272 0,1300 0,0720 0,0580 0,9667 94,1
7 119,4 1,2364 0,1476 0,0772 0,0704 1,1733 94,9
1B =95,3%
8 120,1 1,2437 0,1480 0,0775 0,0705 1,1750 94,5 RSD = 1,10%
9 121,8 1,2613 0,1464 0,0734 0,0730 1,2167 96,5
% Thu hdi trung binh = 96,7%; n = 9; RSD = 2,66%

Két qua thu dugc trong Bang 4 cho thay phuong phép c6 do dung cao vdi kha nang thu hoi tir 94,1% dén 100,8%
va RSD = 2,66% (nam trong gidi han cho phép vé tham dinh phuong phap phan tich cac hoat cht sinh hoc).
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3.5. Khodng xdc dinh

Tir két qua do ding, d6 tuyén tinh suy ra khoang xac dinh ctia phuong phép 14 trong gi6i han tir 0,7777 FU/ml
dén 1,2613 FU/ml.
3.6. Do chinh xdc

3.6.1. B¢ lap lai

Dung dich thir: Can chinh x4c khoang 70 mg mau thir nattokinase hoa tan trong dung méi pha mau dén vira du
100 ml. Hat chinh x4c 1,0 ml dung dich trén pha loing v&i dung moi pha mau dén vira da 10 ml (chuan bi 06 dung
dich thtr). Tién hanh xac dinh hoat luc cta nattokinase theo quy trinh phan tich & muc 2.2.2.3. Két qua dugc thé
hién ¢ Bang 5.

Két qua cho thay phuong phap xac dinh hoat Iy nattokinase c6 do 1ap lai tt vai RSD = 3,92% (< 10%); c6 thé
ap dung dé xac dinh hoat lyc nattokinase trong cac ché pham c6 chira enzym nay.
3.6.2. Do chinh xac trung gian

Tién hanh xac dinh hoat luc mﬁul thr vao mdt ngay khac, bodi mot kiém nghiém vién khac (KNV2). Cach tién
hanh nhu phan d6 1ap lai. Két qua thé hién trong Béang 5.

Bing 5. Két qua khao sdt do dp lai va @ chinh xdc trung gian

Ngay 1, KNV1 Ngay 2, KNV2
Lugng | Djhip | Pphdp | Chénh | Kétquixic | Lugng | Djhip | Dphip | Chénh | Kétqui xic
TT | cdnmdu | thy ciia thu ciia léch dinh hoat lyc cﬁ~n thy ciia | thu ciia léch dinh hoat lyc
thir (mg) dung dung dg hap nattokinase mau dung dung dp hap | nattokinase
dich thir | dich doi thu (don vi FU/g) thir dich dich doi thu (don vi FU/g)
chirng (mg) thir chirng
1 65,8 0,1317 0,0758 | 0,0559 14159,1 67,1 0,1358 | 0,0771 | 0,0587 14580,2
2 68,0 0,1320 0,0762 | 0,0558 13676,5 67,8 0,1365 | 0,0786 | 0,0579 14233,0
3 73,0 0,1333 0,0759 | 0,0574 13105,0 70,2 0,1368 | 0,0771 | 0,0597 141738
4 74,5 0,1349 0,0765 | 0,0584 13064,9 72,5 0,1378 | 0,0803 | 0,0575 13218,4
5 74,5 0,1372 0,0764 | 0,0608 13601,8 73,5 0,1377 | 0,0757 | 0,0620 14059,0
6 75,1 0,1388 0,074 0,0648 14380,8 74,5 0,1340 | 0,0753 | 0,0587 13132,0
Hoat lyc trung binh = 13664,7 FU/g; n = 6; Hoat luc trung binh = 13899,4 FU/g;
RSD =3,92% n=6; RSD =4,23%
Hoat luc trung binh = 13782,0 FU/g; n = 12; RSD =3,99%

Két qua cho thiy phuong phap xéc dinh hoat lyc ctia nattokinase c6 do chinh xéac cao véi do lap lai trong ngay
1a 3,92% va 4,23% (n = 6), do lap lai khac ngay 1a 3,99% (n = 12).

4. Két luan

Cac két qua thuc nghiém cho thdy quy trinh xac dinh hoat luc enzym nattokinase bang phuong phap do quang
¢6 d6 dic hiéu, do chinh xac va d6 diing nam trong giéi han cho phép vé tham dinh phuong phap phan tich cac hoat
chat sinh hoc, ¢6 sy twong quan tuyén tinh chit ch& giita ndng d6 enzym dem phan Gng va chénh 1éch d6 hap thu
ctia hdn hop enzym co chat sau phan tmg trong khoang ndng d6 khao sat. Mic dit quy trinh xac dinh hoat lyc enzym
nattokinase bang phuwong phap do quang dugc phat trién & Nhat, nhung yéu cau vé diéu kién trang thiét bi va hoa
chat phu hop véi diéu kién phong thi nghiém tai Viét Nam. Vi cac két qua thu dugc ching t6i nhan thy c6 thé
ap dung phuong phap da néu ¢ trén dé xac dinh hoat lyc cua nattokinase trong cac ché pham co chira enzym nay.
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SUMMARY
In this study, nattokinase is a fibrinolytic enzyme, was determined by using fibrin digestion method. The
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PHAN BIET DUGC LIEU BACH HOA XA THIET THAO VA
DU'GC LIEU DE NHAM LAN €O LUGI RAN

VU TRONG KHOA, TRAN THI THU TRANG, BACH THI THAM, NGUYEN TUAN ANH
Vién Kiém nghiém thuoc Trung wong

Tir khéa: Bach hoa xa thiét thao, C6 ledi rdn, rutin, ddu van tay sdc ky

1. Pit van dé

Duoc liéu Bach hoa xa thi¢t thao (Herba hedyotis
diffusae) 14 toan cdy phoi hay siy kho cua cdy Bach
hoa xa thiét thao [Hedyotis diffusa (Willd.), ho Ca phé
(Rubiaceae)], dugc st dung rong rai tir thoi Danh y Tué
Tinh c6 tac dung thanh nhiét gidi doc, loi niéu thong
lam, ti€u ung tan két. Chu tri: Ho, hen xuyén do phé thuc
nhiét, 1am 1au do bang quang thap nhiét, viém amidan,
viém hong cép,... [2]. Dugc liéu Bach hoa xa thiét thao
(BHXTT) c6 nhidu ddc diém giéng véi mot loai khac
cung chi 1a Co 1udi ran (Hedyotis corymbosa (L.) Lam.)
vé mo ta bén ngoai: Cay thao dai 20-30 cm, nhiéu canh,
14 hinh mac moc dbi, hoa trang,... ciing nhu mét s6 thanh
phan hoa hoc chinh nhu cac osid, acid oleanolic, acid
asperulosidic,...[5],[6], [7] Va hién nay trén thi truong
dang c6 hién twong nhim 14n khi mua bén, sir dung hai

loai nay. Vi vay, chung toi tién hanh nghién ctru phan
biét hai dugc li€u nay nham tang cudong cong tac kiém tra
va quan ly chat lvgng dugc liéu Bach hoa xa thiét thao.
2. Thuc nghiém
2.1. Thiét bi, héa chit, chit chudn
2.1.1. Thiét b, dung cu

Cac thiét bi, dung cu cta Vién Kiém nghiém thube
Trung wong (D3 dugc hi¢u chuan theo yéu cau ctia GLP
va ISO/IEC 170125) gbm:

- May séc ky 1ong hiéu nang cao Hitachi véi detector
DAD.

- Can phan tich Melter Toledo AB-2S, d6 chinh xac
0,1 mg.

- Cot RP18 Inertsil ODS-3 (250 x 4,6 mm; 5 um).
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- Céc dung cu thuy tinh can thiét cho qué trinh thyc
nghiém.

2.1.2. Héa chat, dung moi, chdt chuan

- Chit chuén Rutin, SKS: QT152 050417, ham
luong: 88,2% (nguyén trang), ngudn gbc: Vién Kiém
nghiém thudc Thanh phd H5 Chi Minh;

- Acid acetic (PA; Prolabo);

- Acid formic (PA; Scharlau);

- Ethyl acetat (PA; Prolabo);

- Methanol (HPLC; Merck);

- Acetonitril (HPLC; Merck);

- Acid phosphoric (PA; Scharlau);

- Nudc RO (Vién KNTTW).
2.2. Doi twong va phuwong phdp nghién ciru
2.2.1. Doi twong nghién ciru

Mau C6 ludi rédn (2017DT01.B1) va miu Bach hoa
xa thiét thao (2017DT01.B2) do B6 mon Thue vat -
Truong Pai hoc Dugc Ha Noi dinh danh va cung cép.
2.2.2. Phuong phap nghién cuu
2.2.2.1. Phuong phép phén tich cac dic diém vi phau, bot

Phuong phép phén tich vi phiu, soi bot: Tién hanh
theo DDVN V - Phu luc 12.18.
2.2.2.2. Phuong phép séc ky 16p mong

- Ban mong: Silica gel 60 F,, (Merck), hoat héa &
100°C trong 30 phut.

- Dung méi khai trién: Ethyl acetat - acid acetic -
acid formic - nugce (100 : 11 : 11 : 26; tt/tt).

- Thuéc thir hién vét:

+ Thubc the (1): Dung dich 2-aminoethyl
diphenylborinat trong methanol ndng d6 10 mg/ml.

+ Thudc thir (2): Dung dich PEG 400 trong methanol
ndng d6 50 mg/ml.

- Dung djch thir: Lay 1 g bot duge liéu, thém 20 ml
methanol, dun s6i hdi luu trén cach thiy 1 gid, loc. C6
dich loc trén cach thuy dén can. Hoa tan can trong 1 ml
methanol thu duoc dung dich chdm sic ky.

- Dung dich doi chiéu: Hoa tan chat chuén rutin trong
methanol dé thu dugc dung dich c6 ndng do khoang
1 mg/ml.

- Tién hanh: Cham riéng biét 1én ban mong 6 ul mdi
dung dich thtr va dung dich d6i chiéu. Trién khai sic ky
cho dén khi dung méi di duoc khoang 10 - 12 cm, liy
ban mong ra, dé kho ban moéng & nhiét do phong, sdy
ban mong & 110 °C trong 5 phit, phun thudc thir (1), sau
d6 phun ngay thudc thir (2). Dé kho ban mong, quan sat

ban mdng dudi dén tir ngoai & budc song 366 nm.
2.2.2.3. Phuong phap sic ky 16ng hiéu ning cao
- Cot RP18 Inertsil ODS-3 (250 x 4,6 mm; 5 um).
- Pha dong:
+ Dung méi A: Acetonitril.
+ Dung méi B: Dung dich acid phosphoric 0,1%.
Chuong trinh dung mai.:

Thoi gian (phit) % A (tt/tt) % B (tt/11)
0— 50 18 82
50 — 51 18 — 40 82 — 60
51— 60 40 60
60 — 61 40 - 18 60 — 82
61 — 70 18 82

- Téc d6 dong: 1,0 ml/phut.

- Detector DAD & budc song 360 nm.

- Thé tich tiém: 20 pl.

Chudn bi cdc dung dich:

- Dung dich thir: Can chinh xac khoang 1,000 g bot
duoc liéu, thém chinh xac 20 ml methanol, dun soi hoi
luu trong céch thuy 1 gio, dé ngudi, loc, cd trén cach
thity dén cén. Hoa tan cin bang 3 ml methanol, loc qua
mang 0,45 um thu duoc dung dich tiém séc ky.

- Dung dich chudn: Hoa tan rutin chuin trong
methanol dé duoc dung dich chuén ¢6 n@)ng d6 chinh
xac khoang 50 pg/ml.

Tiém riéng biét 20 pl mdi dung dich chuan va dung
dich thir vao hé thdng sic ky. Tién hanh sic ky theo diéu
kién da néu, ghi lai sdc ky dd cua dung dich chuén va
dung dich thu.

3. Két qua va ban luin

Phan biét duoc liéu Bach hoa xa thiét thao va Co ludi
ran: Tir dit liéu thu duoce khi tién hanh phan tich cac dac
diém vé hinh théi, soi bot, va thanh phan héa hoc cua
méu Bach hoa xa thiét thao va Co ludi ran, ching t6i
tong hop dugc cac diém khac biét cia 2 loai nhu sau:
3.1. Piic diém hinh thdi, soi byt

Quan sat hinh thai dugc liéu tuoi va dugc liéu kho
ctia hai mau nghién cru BHXTT va Co ludi ran cho
thiy, BHXTT c6 hoa moc don doc hodc doi ¢ nach 14
trong khi C6 ludi ran c6 cum hoa (2-5 hoa) moc k& 14.
Céc dic diém soi bot BHXTT c6 té bao 18 khi kiéu song
bao trong khi Co ludi rin té bao 16 khi kiéu truc bao va
hdn bao. Két qua thé hién ¢ Bang 1.
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Bing 1. Bang tdp hop cdc dic diém khdc biét vé hinh thdi va soi bét ciia BHXTT va C6 ludi rdn

Pic diém MAiu BHXTT MAu Co ludi rin

Cay tuoi

Dugc liéu

Soi bot

Ld khi kiéu song bao

L4 khi kiéu truc bao

3.2. Sic ky lép mong

Két qua dinh tinh sic ky 16p moéng & Bang 2 va
Hinh 1 cho thiy BHXTT va C6 lui rédn cho mét sb
vét ¢ cung vi tri, mau sdc va déu c6 mot vét mau
vang c6 R; (0,41) trong tmg véi vét Rutin. Ngoai
ra, BHXTT c6 céc vét mau xanh véi R (0,32 - 0,55
- 0,59) khac biét so v6i Co ludi rin, trong khi Co
ludi rin c6 cac vét mau vang véi R; (0,09 - 0,14 -

0,26 - 0,49) khéc biét so voi BHXTT.

BHXTT Rutin C6 ludi rin
Hinh 1. Sic ky 16p mong BHXTT va C6 ludi rdn.
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Bing 2. Bang tong hop két qua sdc ky 16p mong ciia BHXTT va Co ludi rén.

STT Vi trivét (R) Mau sic BHXTT Rutin C6 lwéi rin
1 0,09 Vang ++
2 0,14 Vang ++
3 0,20 Vang + A+t
4 0,22 Vang + -+
5 0,26 Vang +
6 0,31 Vang +++ +++
7 0,32 Xanh dwong +
8 0,36 Vang +++ o+
9 0,41 Vang +++ +++ +++
10 0,46 Vang + ++
11 0,49 Vang ++
12 0,50 Xanh duong + ++
13 0,55 Xanh dwong ++
14 0,59 Xanh duong ++
15 0,89 Xanh duong ++ ++

3.3. Séc ky long hiéu néing cao

Két qua phan tich dic diém hoa hoc bing phuong

phap sic ky 1ong hiéu ning cao (HPLC) duoc thé hién &
Hinh 2, Hinh 3 va Hinh 4. ' -

Séc ky dd HPLC cua hai mau Bach hoa xa thiét thao ” o
va C6 ludi rin cho cac pic tach 1 rang, va déu co pic s }l ! ! ! ! N

Rutin (c6 t, khoang 17,2 phut). Ngoai cac pic trung

nhau, thi trén sic ky d6 cta ca 2 mdu BHXTT va C6 ludi i B 5 . x ol
ran déu cho cac pic khac nhau thé hién trong Bang 3.
Hinh 2. Sic ky d6 mdu chudn Rutin

®

| “ b p ;f:i E :

] L] = - = L

e

Hinh 3. Sic ky d6 mau Bach hoa xa thiét thdo Hinh 4. Sic ky dé mau Co lwéi rdn
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Bing 3. Bdng so sanh cdc pic trén sdc ky do HPLC Két qua phan tich bang phwong phap HPLC cho thy,

mau BHXTT va Co ludi rdn trén sac ky d6 hai mau BHXTT va Co ludi rin mdi mau
Thov gian lueu Tén pic dinh diu déu cho cac pic dic trung khéc biét nha}l. Mau BHXTT
STT twong ddi Co luvi ¢6 hai pic HDI (Thoi gian luu twong doi RRT = 1,3) va
(RRT) Rutin | BHXTT ”rd,;"” HD2 (RRT = 1,9). Mau Cé ludi rén c6 ba pic HCI (RRT
=0,4), HC2 (RRT = 0,9) vapic HC3 (RRT = 1,1). Tut 46
1 0,4 HC1 ¢6 thé 1am co s& dé phan biét dugc liéu BHXTT va Co
2 0,9 HC2 ludi rin béng phuong phap HPLC.
3 1,0 Rutin | Rutin | Rutin | - Ketluan o ‘
Nghién ctru da chi ra dugc cac diém khac biét vé
4 1,1 HC3 hinh thai, bot, thanh phin hoa hoc dé phan biét dugc
5 1,3 HD1 liéu Bach hoa xa thiét thao va Co ludi ran. Két quacody
nghia trong viéc xac dinh chinh xac dugc liéu Bach hoa
6 1,9 HD2 o cns 1 a . < n
xa thi¢t thao dang duogc luu hanh va su dung hién nay,
Ghi chii: Pic HD, HC la cdc pic khac biét cia 2 médu  dong thoi gop phan xay dung tiéu chudn va bo dit liéu
BHXTT va C6 ludi rin. chuén cho hai dugc liéu Bach hoa xa thiét thao va Co
ludi ran.

Tai liéu tham khao
B6 mon dugc li¢u, Trudong Pai hoc Dugc Ha Noi (2007), Bai giang duoc liéu, tap 1, Nha xuét ban Y hoc.
Bo Y té (2017), Duoc dién Viét Nam V, Nha xuét ban Y hoc.
BoY té (2009), Nghién ciru phat trién bo dir licu chudn ciia mot 56 dwoc liéu thuwong dung phuc vu cong tac kiém tra
gidm sat chdt leong dwoc liéu va thuoc dong dioe, Vién Kiém nghiém thude Trung wong, Ha Noi.

4. BOY té (2006), Nghién ciru tiéu chudn héa dwgc liéu bang sdc ky long cao dp véi ky thudt diém chi van tay, Vién

Duoc liéu, Ha Noi.
D4 Tét Loi (1999), Nhitng cdy thudc va vi thuée Viét Nam, Nha xuat ban Y hoc.

6. Tran Cong Khanh (2005), Xéac dinh hai loai Co ludi rin (Hedyotis corymbosa (L.) Lam.) va Ludi rén hoa tring
(Hedyotis diffusa Willd.) & Viét Nam, Tap chi diroc hoc 10/2005.

7. Vién Duoc liéu (2006), Cdy thudc va déng vit lam thuoc ¢ Viét Nam, Nha xudt ban Khoa hoc va ky thuat Ha Noi.
Vién Kiém nghiém thudc Trung wong (2016), Nhdn biét va xdc dinh dau van tay sdc ky ciia mét sé dwoe liéu thuong
diing, Nha xuit ban Gido duc Viét Nam.

9. Chinese Pharmacopoeia Commission, Pharmacopoeia of the People’s Republic of China (2015).

10. Hildebert Wagner, Rudolf Bauer, Dieter Melchart, Pei-Gen Xiao, Anton Staudinger, Chromatographic Fingerprint
Analysis of Herbal Medicines: Thin-layer and High Performance Liquid Chromatography of Chinese Drugs vol 3,
Springer - 2015.

11. Hong Kong Chinese Materia Standards, Department of Health, The Government of Hong Kong Special Administrative
Region.

SUMMARY

A data, include: Description, powder, thin-layer chromatography and high-performance liquid chromatography was
established to distinguish and compare Herba Hedyotis diffusae and Herba Hedyotis corymbosa. The results are useful
to determine Herba Hedyotis diffusae and establish specifications as well as complete data of Herba Hedyotis diffusae
and Herba Hedyotis corymbosa.

(Ngay nhdn bai: 20/11/2018 ; Ngay phan bién: 15/12/2018 ; Neay duyét ding: 05/07/2019)
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BO DU LIEU HINH ANH SOl BOT VA SAC KY LOP MONG CUA 5 DUGC LIEU
CHUAN PE THAM KHAO POI CHIEU TRONG KIEM NGHIEM DU'OC LIEU

TRAN THI KIM NINH, VO THI HUONG, BUI THAI THAO LY
Trung tam Kiém nghi¢m Duwgc pham - My pham Binh Dinh

Tir khoa: Soi bot, sdc ky lop mong, Moc huwong, Bach trudt, Cam thdo, Mach mon, Ba kich

1. Pjt van dé

Dé kiém tra chit luong dugce liéu cling nhu cac ché
pham c6 nguon goc tir duoc liéu, van d¢ dugc liéu chuan
¢6 ¥ nghia rt quan trong. Vi vay, chung toi xay dung bd
hinh anh soi bt va sac ky 16p mong ciia mét so duoce ligu
chuén theo Dugc dién Viét Nam V [1],[2], nhim cung
cap b dit liéu chuan c6 y nghia thiét thuc trong cong tac
kiém tra chat lugng dugc liéu.
2. Thue nghiém
2.1. Thiét bi, héa chit

- Kinh hién vi MBL 2000 - T - PL - 30W;

- May anh k¥ thuat sb Sony 16.1;

- Cac hoa chét dat tinh khiét phan tich;

- Céc dung cu thay tinh can thiét.
2.2. Doi twong va phuwong phdp nghién citu
2.2.1. Péi tiegng nghién ciru

Duoc liéu chuan: Moc huong, Bach truat, Cam
thao, Mach mén, Ba kich cta Vién Kiém nghiém thude

Trung uwong va Vién Kiém nghiém thudc thanh phd
H6 Chi Minh.
2.2.2. Phuong phap nghién ciru

Soi bot: Tién hanh theo Duoc dién Viét Nam V,
bot duoc lidu chuan dugc nghién va rdy qua riy co
kich thuéc 16 rdy 25 pm. Quan sit bang kinh hién vi
MBL 2000 - T - PL -30W.

Sdc ky 16p méng: Tién hanh theo Duoc dién Viét
Nam V.
3. Két qua va ban luin
3.1. Duoc liéu Moc hwong

Bot mau vang néu, soi kinh hién vi thdy: Manh ban
mau nau vang. Manh mé mém chira nhiing hat inulin
mau hoi vang, manh mach vach, mach x0&n va mach
mang. Soi hop thanh timg bo hodc dung riéng 1¢, thi tiét
tinh dau hinh tron, chira chat tiét mau vang. Ngoai ra c¢6
nhiéu hat inulin hinh khéi, hinh chuéng, mau hoi vang,
¢6 van mo, co kich thudc khac nhau, Hinh 1.

Hat inulin

Manh ban

Hinh 1. Hinh anh soi bot duoc lieu Moc huong
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Dung méi Soi UV 254 Soi UV 366 Phun Anisaldehyd+acid | Phun Vanilin 1%/
khai trién acetictmethanol+ acid sulfuric
acid sulfuric

Toluen - ethyl
acetat (95:5)

Hinh 2. Hinh anh sdc ky do dwoc liéu Méc hieong (phwong phap SKLM)
3.2. Dwoc ligu Bach trudt
Bt c6 mau vang nau, mui thom déc trung.
Soi kinh hién vi thdy: Manh ban gom nhitng t€ bao hinh nhiéu canh, thanh day. T¢ bao m cimg hinh nhiéu canh,
thanh day, ¢ 10 trao d6i. Manh mé mém chua tinh thé calci oxalat hinh cau gai va c¢6 cac khoang chira tinh dau c6

mau nau dén ndu vang. Tinh thé calci oxalat hinh kim cé dau nhon nam riéng r& hay thanh dam. Manh mach vach,
mach mang. Kho6i nhya mau nau vang.

if

.,'},
4 K

S
Maénh mach vach Khoi nhya

Hinh 3. Hinh anh soi bot dwoc liéu Bach trudt
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Dung méi khai trién

Phun Vanilin 1% trong acid sulfuric

Ether dau héa (30°C-60°C) - ethyl acetat (50:1)

Hinh 4. Hinh anh sdc ky do dwoc liéu Bach trudt (phwong phdp SKLM)

3.3. Duoc ligu Cam thdo

B4t mau vang nhat.

Soi kinh hién vi thay: Cac manh m6é mém véi té bao c6 thanh mong chira nhidu hat tinh bot. Hat tinh bot ding
riéng 1&, hinh trimg hay hinh cau. Sei gd mau vang, c6 thanh day, thuong kém theo té bao co tinh thé calci oxalat

hinh lang tru. Manh mach diém mau vang. Manh ban.

Manh m6 mém

Hat tinh bot

Mach diém

Hinh 5. Hinh danh soi bot duoc liéu Cam thdo

Dung moi khai trién Phun acid sulfuric

Phun acid sulfuric; Soi UV 366 nm | Soi UV 366 nm

Ethyl acetat - acid
formic - acid acetic -
nude (15:1:1:2)

Hinh 6. Hinh anh sdc ky do dwoc liéu Cam thao (phwong phdp SKLM)

3.4. Duwoc ligu Mach mon

Manh ban gdm nhirng té bao nhiéu canh c¢6 thanh day. Manh mé mém gdm té bao ¢6 thanh moéng, hinh tron hoic
nhiéu canh, c6 chura tinh the calci oxalat hinh kim, ding riéng ré€ hay x€p thanh tung bd. Té bao mo cting hinh chir
nhat co6 thanh day, khoang rong, c6 ong trao doi rd, thuong x&p thanh tung ddm, c6 nhicu tinh bot.
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Duoc liéu Mach moén

Ménh md mém chtra tinh thé calci
oxalat hinh kim

T¢ bao mo cung

Hinh 7. Hinh anh soi bot duoc lieu Mach mon

Dung moi

¢ Phun H,S0,10%
khai trién

trong ethanol

Dung méi
khai trién

UV 254 nm

Soi Soi

UV 366 nm

Dicloromethan
- methanol -
Nudce (8:2:0,3)

Toluen - methanol -
acid acetic
(80:5:0,1)

Hinh 8. Hinh anh sdc ky do dwoc liéu Mach mén (phwong phap SKLM)
3.5. Dwgc li¢u Ba kich
B6t ¢6 mau nau nhat, vi hoi chat, mui thom diu. Soi kinh hién vi théy: Manh ban gém céc té bao hinh chit nhat,
manh mdé mém ciu tao béi cac té bao hinh nhiéu canh thanh mong, mot s6 té bao chira bo tinh thé calci oxalat hinh
kim. Soi gd. Co6 nhiéu té bao mé cing thanh day hoa gd, cac 15 trao dbi r6. Nhiéu tinh thé calci oxalat hinh kim va
cac doan gy cua chiing. Rai rac c6 cac hat tinh bdt va nhiéu mach diém.

Manh ban

» b4
2 @ V-

T¢€ bao mo ciing

Tinh thé calci oxalat hinh kim

24

Hinh 9. Hinh anh soi bot dwoc liéu Ba kich
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Dung mdi khai trién Anh sing thuong Soi UV 254 Soi UV 366

Ether dau hoa (30°C dén 40°C)
- ethyl acetat - acid acetic
(7,5:2,5:0,25)

Chuwa phun thudc thir

Phun thubc thir
kali hydroxyd 10%/ethanol

Hinh 10. Hinh anh sdc ky do duwoc liéu Ba kich (phiwong phdp SKLM)
4. Két luan
Két qua nghién ctru da xay dung duogc bo dit liéu chuin bang phuong phap soi bot va sic ky 16p mong theo Duoc
dién Viét Nam V cua 5 duge liéu chuin: Moc huong, Bach truat, Cam thao, Mach mon, Ba kich gop mot ph?m nho
trong viéc xay dung tiéu chuén chét lugong cho 5 vi dugc li€u trén, gitp cho qua trinh kiém tra chét luong duoc ligu
va cac ché phérn tu duoc li€u, phuc vu cho cong tac kiém nghiém dugc ligu.

Tai liéu tham khao
1. BO Y té (2017), Duoc dién Viét Nam V, Nha xuét ban Y hoc, tap 2, trang 1252, 1077, 1095, 1241, 1064.
2. B0 Y té (2017), Duwoc dién Viét Nam V, PL12.18. Dinh tinh duoc liéu va cic ché pham bang kinh hién vi PL-283.
3. Duge dién Trung Quéc (2015).
4. Hong Kong Chinese Materia Medica Standards (HKCMMS) Office.

SUMMARY

Examing quality of five herbs including Radix Morindae officinalis, Rhizoma Atractylodis macrocephalae, Radix
et Rhizoma Glycyrrhizae, Radix Ophiopogonis japonici, Radix Saussureae lappae was carried out the method for
thin layer chromatography and microscopical followed by pharmacopoeia V of Viet Nam

(Ngay nhdn bai: 10/04/2019 ; Ngay phdn bién: 02/07/2019 ; Ngay duyét ding: 07/09/2019)
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XAY DUNG PHUONG PHAP UPLC - MS/MS XAC PINH VET HOAT CHAT
ANASTROZOL TRONG THAM DINH QUY TRINH VE SINH
THIET BI SAN XUAT

NGUYEN PHI HAIL, TRAN PINH KHAI, NGUYEN ANH TUAN
Cong ty Co phian Dwoc — Trang Thiét bi Y té Binh Dinh

Tir khéa: Anastrozol, xdc dinh vét hoat chat, UPLC- MS/MS, tham dinh phwong phap phan tich

1. Pit vin dé

Anastrozol 1a din chat benzyltriazol, khong phai
steroid, c6 tac dung trc ché manh va chon loc enzym
estrogen synthetase, 13 enzym chuyén cac androgen
clia tuyén thugng than thanh estrol va estradiol & mo
ngoai vi [1]. Anastrozol ngin chin hiéu qua sy tong hop
estrogen ¢ phu nit man kinh va dugc sit dung nhu mét
liéu phéap hoéa tri liéu diéu tri ung thu va duong tinh [1].
Tuy vdy do anastrozol c6 dugc tinh cao nén theo quy
dinh cta co quan quan 1y, toan bd day chuyén san xuét
vién anastrozol 1 mg dung cho bénh nhan ung thu va
phai dugc vé sinh sach s€ dé dam bao han ché tdi da sy
nhidm chéo dugc chit anastrozol sang cac thude san xuat
sau khi san xuat thudc nay trén cung day chuyén. Theo
quy dinh chung, lvong dugc chét con ton du sau khi vé
sinh thiét bi (co thé nhidm sang san phim san xuét sau
duoc chét nay trén cung thiét bi) phai nhé hon 10 ppm
hodc khong vuot qua 0,1% muc lidu diéu tri khi ding
lidu t6i da trong mot ngay cua san phim san xut sau.
Dbi v6i nhitng duge chét ¢6 tac dung duoc 1y manh nhu
anastrozol, lugng duoc chat nhiém sang san pham san
xudt sau n6 (néu c6) phai cang nhé hon 10 ppm cang tdt
[2],[31,[4],[10]. Do vay, chung toi tién hanh xay dung va
thim dinh phuong phap UPLC - MS/MS, mét phuong
phap phan tich c6 do dac hiéu tét va do nhay rat cao (gidi
han phat hién c6 thé < 1 ppb) dé xéac dinh vét anastrozol
tdn du sau khi vé sinh thiét bi, tir d6 lya chon duoc quy
trinh vé sinh thiét bi san xuét tdt nhat, dam bao han ché
tdi da sy nhidm chéo dugc chét anastrozol sang cac thude
san xuit sau no6 trén ciing ddy chuyén.
2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén
2.1.1. Thiét b, dung cu

Thiét bi va dung cu da dugc hi€u chuén theo qui dinh
cua ISO/IEC 17025 va GLP.

- Can vi phan 6 s6 Cubis MSA3.6P c6 d6 chinh xac
d=0,001 mg;

- May sic ky 1ong khdi phé UPLC — MS/MS -8040 -
Shimadzu - Japan;

- Céc dung cu thuy tinh chinh x4c: Binh dinh muec,
pipet,...
2.1.2. Hba chdt, chat chudn

- Hoba chit: Methanol, acetonitril, acid formic loai
tinh khiét phan tich ciia Merck.

- Chét chuan Anastrozol cua My, 16 R079X0; Ham
luong = 99,8% tinh theo nguyén trang.

2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Poi twong nghién ciu

Mau thir chira vét hoat chit Anastrozol thu thap khi
tham dinh qui trinh vé sinh thiét bi sau khi san xuét vién
anastrozol 1 mg.

2.2.2. Phuong phap nghién cuu

- Khao sat cac diéu kién sic ky véi céac loai ¢ot khac
nhau, thanh phan va ty 1& pha dong thich hgp dé cho kha
nang tach, phat hién va on dinh tdt nhat.

- Tham dinh phuong phap phan tich: Tién hanh trén
cac chi tiéu qui dinh theo cic hudéng dan thim dinh
phuong phép phan tich cia ASEAN va FDA gom:
dd dac hiéu/chon loc, gidi han dinh luwgng, gidi han
phat hién, tinh thich hop cua hé théng sic ky, khoang
tuyén tinh, d dang, do chinh xac cia phuong phap
[41.[51,[61,[81,[91,[10].

- Ap dung phuong phap phén tich da thim dinh, xac
dinh lugng hoat chét anastrozol tdn du trén thiét bi san
xut sau quy trinh vé sinh. Phuong phap thu thip miu
vét hoat chét anastrozol ton du trén thiét bi san xuét:
Dua vao hoat luc, do tan cua hoat chit trong nudc, kha
nang v¢ sinh, tr d6 lua chon dung moi va phuong phap
ldy miu thich hop: Dung tim bong nhing methanol phét
trén bé mat tim vat liéu (10 x 10 cm), thu hoi luong
hoat chét trong tim bong bang cach chiét nhiéu lan trong
methanol, tdp trung dich chiét va thém methanol vira da
200 ml [4],[5],[6],[9],[10].
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3. Két qua va ban luin
3.1. Xdy dung phwong phdp phén tich

Sau khi khao sat, xay dung duoc phuong phap xac
dinh vét hoat chit Anastrozol trong qua trinh thAm dinh
vé sinh bang phuong phap UPLC - MS/MS nhu sau:

3.1.1. Piéu kién sdc ky

- Cot: Chromegabond C6 5u 60A (150 x 4,6 mm)
Serial 095-17-88632

- Pha dong: Acetonitril - acid formic 0,1% trong nudc
(70:30 V/V), diéu chinh ty 1& néu can.

- Dung méi pha loang: Methanol

- Tc d6 dong: 1 ml/phit

- Detector: LC - MS/MS-8040

- Thé tich tiém: 1 ul

- Nhiét d6 budng tiém mau: 5°C

- Nhiét do cot: 30°C
3.1.2. Diéu kién khoi pho

Kiéu khdi pho hai 1an, ngudn ion hoa ESI(+).

Céc thong sb cua detector khdi pho:

Nebulizing Gas 3,0 /min
Drying Gas Flow 15,0 I/min
Interface ESI (+)
Interface Volta 4,5kV
DL Temperature 300°C
Heat Block Temperature 400°C
IG Vacuum 1900 Pa
PG Vacuum 95 Pa
CID Gas 230 kPA
MRM (M/2) 294,10 — 225,15
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Hinh 1. SKD dung dich mau trdng

3. 2. Két qud tham dinh phwong phdp
3.2.1. B¢ dac hiéu — chon loc cua phuong phap

- MAu tring (dung méi pha lodng mau): Methanol

- Mau placebo: Can 515,8 mg céc ta duoc theo cong
thirc san xudt thudc vién anastrozol 1 mg (twong ung
5 vién ta dugc), cho vao binh dinh mic 500 ml, thém
methanol lic cho tan, thém methanol dén vira du thé tich,
lic déu. Hut chinh xac 1,0 ml dung dich nay pha lodng
v6i methanol t6i vira da 100 ml, lac déu. Hit chinh x4c
1,0 ml dung dich thu dugc pha loang véi methanol tdi
vira du 100 ml, lic déu. Loc qua mang loc 0,45 pm.

- Dung dich chudn goc: Can chinh xac 20,4 mg
anastrozol chuan cho vao binh dinh mérc 200 ml, thém
methanol lic cho tan, thém methanol dén vira du thé tich,
lic déu. Hut chinh x4c 0,1 ml dung dich nay pha loang
v6i methanol t&i 100 ml, lic déu.

- Dung dich chudn 1 ppb: Hut chinh xac 1,0 ml dung
dich chuan géc pha loang véi methanol vira du 100 ml,
lic déu. Loc qua mang loc 0,45 pm.

- Dung dich thwr tw tgo: Céan chinh xac 20,2 mg
anastrozol chudn va 2,055 g mau placebo cho vao binh
dinh mtc 200 ml, thém methanol lic cho tan, thém
methanol dén vira du thé tich, lic déu. Hut chinh xac
0,1 ml dung dich nay pha lodng v&i methanol vira du
100 ml, lic déu. Hut chinh xac 1,0 ml dung dich thu duoc
cho vao binh dinh mirc 100 ml, pha loang v&i methanol
vira di 100 ml. Loc qua mang loc 0,45 pum.

Tiém riéng 1& 1 pl dung dich miu tring, dung dich
placebo, dung dich chuan va dung dich tht ty tao vao hé
thdng sic ky long khéi phd. Ghi lai cac sic ky dd (SKD)
va dap tng cua pic chinh.

Sic ky dd cac dung dich mau tring, dung dich mau
placebo, dung dich chuén va dung dich thu tu tao thé
hién & cac Hinh 1, 2, 3, va 4.
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Hinh 2. SKD dung dich mau placebo
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Hinh 3. SKD dung dich chudn 1 ppb

Két qua thu dugc cho thiy: Thoi gian luu cta pic anastrozol c6 manh phd m/z = 294,10 — 225,15 trén sic
ky dd cua dung dich chuan la 2,148 phit; dung dich thir tu tao 1 2,150 phut. Dung dich miu tring va placebo
khong xuét hién pic anastrozol c6 manh phd m/z = 294,10 — 225,15 & thoi gian luu trong tmg véi thoi gian luu
cua pic thu dugc tir dung dich chuén anastrozol. Dung dich mau thir ty tao xuét hién pic anastrozol c6 manh phé
m/z=294,10 — 225,15 c6 thdi gian luu twong tng véi thoi gian luu cia pic thu duogc tir dung dich chudn anastrozol.
Nhu vay, phuong phap phan tich co tinh dic hiéu/chon loc dbi véi anastrozol.
3.2.2. Xac dinh gioi hgn dinh luong

Tir dung dich méu thir ty tao tién hanh pha lodng t6i ngudng nong d6 ma tai d6 pic anastrozol co gia tri S/N > 10,
tién hanh tiém l3p lai 6 1an dung dich nay.

Két qua xac dinh gi¢i han dinh lugng dugc trinh bay ¢ Bang 1.

Bing 1. Két qua xdc dinh gi6i han dinh hrong

Hinh 4. SKD dung dich mau thir tw tao

STT  Nong dé dung dich (ppb) Lan tiém Tén pic Thoi gian luu (phut) | Dién tich pic S/N
1 1 Anastrozol 2,148 8075 11,45

2 2 Anastrozol 2,149 8381 15,27

3 1.0 3 Anastrozol 2,148 8375 14,86

4 ’ 4 Anastrozol 2,149 8588 13,85

5 5 Anastrozol 2,147 8475 15,42

6 6 Anastrozol 2,148 8255 12,44
Trung binh 2,148 8358 13,88

RSD (%) 0,04 2,13 11,72

Két qua & Bang 1 cho thdy tai ndng d6 dung dich 1 ppb la gi6i han dinh lwong can xac dinh.
3.2.3. Xac dinh gioi han phat hién
Tir dung dich mau thir tu tao tién hanh pha lodng téi ngudng nong do ma tai d6 pic anastrozol co gia tri S/N > 2,
tién hanh tiém ldp lai 6 1an dung dich nay.
Két qua xac dinh gi61 han phat hién dugc trinh bay ¢ Bang 2.

Bing 2. Két qua xdc dinh giéi han phat hién

Nong dp dung 3 ea P Thoi gian luu Dién tich

STT dich (ppb) Lan tiém | Tén pic (phiit) pic S/N
1 1 Anastrozol 2,141 1495 5,72

2 2 Anastrozol 2,148 1354 3,89

3 02 3 Anastrozol 2,151 1473 6,15

4 ’ 4 Anastrozol 2,146 1265 2,91

5 5 Anastrozol 2,145 1468 5,45

6 6 Anastrozol 2,148 1471 5,34
Trung binh 2,147 1421 4,91
RSD (%) 0,16 6,43 25,29

Két qua thé hién ¢ Bang 2 cho thay, gidi han phét hién ciia phuong phép 1a tai nong d dung dich 0,2 ppb.
3.2.4. Tinh thich hop ciia hé thong sdc ky
Tiém 6 lan dung dich miu chuan nong do 1,0 ppb vao hé thong sic ky long khoi phd, ghi lai cac sic ky do, xac
dinh céac thong so cua pic anastrozol.
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Két qua khao st tinh thich hop cta hé thong sic ky dwoc thé hién ¢ Bang 3.
Bing 3. Két qua khao sdt tinh thich hop ciia hé thong sdc ky

STT Thoi gian lwu pic Dign tich pic | Sé dia Iy thuyét |  Hé sé doi xirng S/N
anastrozol (Phut) anastrozol

1 2,148 8075 11245 1,114 11,45

2 2,149 8381 11325 1,108 15,27

3 2,148 8375 11042 1,114 14,86

4 2,149 8588 11315 1,007 13,85

5 2,147 8475 10074 1,043 15,42

6 2,148 8255 10945 1,035 12,44

TB 2,148 8358 10991 1,070 13,88
RSD 0,04% 2,13% 2,71% 4,43% 11,72%

Két qua cho théy hé thong sic ky c6 do 1ap lai t6t véi RSD clia thoi gian luu dudi 1,0% va dién tich pic dudi
3,0%, s dia ly thuyet trén 10.000, hé s6 ddi xing ciia pic anastrozol xap xi 1,0. Nhur vy, hé thong sic ky dat yéu
cau dé phan tich vét hoat chat anastrozol.

3.2.5. Tinh tuyén tinh
) Chuén bi cac dung dich chu?tn: Tir dung dich chuan gdc, tién hanh pha lodng dung dich chuan gbc véi methanol
de thu dugc cac dung dich chuan & cac murc nong do 1 ppb; 2 ppb; 3 ppb; 4 ppb va 5 ppb.
Két qua khdo sat sy turong quan gilta y (dién tich pic) va x (nong d6) cua anastrozol; bang phuong phéap binh

phuong cuc tiéu, két qua cho thay ¢6 su phy thudc tuyén tinh gilta ndng do va dién tich pic anastrozol trong khoang
ndng do da khao sat véi hé sb RZ = 0,99878 (r = 0,99939). Két qua duoc thé hién & Bang 4, Hinh 5.

Bing 4. Két qua khao sdt khodng tuyén tinh ciia phwong phdp

STT Nong dé (ng/ml) Dién tich pic Burémg tuybn tinh
1 1,0 8358 Lo
2 2,0 17942 g oo ]l 7= ST 1,505,000
3 3,1 28294 £ 0000
4 4,1 36571 ; 20000 ]
5 5.1 47423 )
H¢ s6 twong quan r = 0,99939 § |
Hé s6 gdoc (a) = 9.505,15410 oo = *abing 48 (ngitl)
Hg 50 chan (b) = - 1,'30?’96667 Hinh 5. Do thi biéu dién méi twong quan tuyén tinh giita
% HE so chan Y =4,6% (< 5,0%) n(fng do va dién tich pic cia anastrozol

3.2.6. Xac dinh do dung
3.2.6.1. Xac dinh d¢ dang ctia phwong phap

bo dl’mg cua phu’ong phép dugc danh gia trén mAu ty tao. Tién hanh & 3 muc néng do khac nhau: 1 ppb, 3 ppb
va 4 ppb, moi nong do tién hanh 3 mau.

- Chuan bj cac dung dich chuan: Tir dung dich chuan gbc, tién hanh pha lodng dung dich chuan gdc v6i methanol
dé duoc cac dung d1ch chuan & cac mirc ndng d6 1 ppb; 2 ppb; 3 ppb; 4 ppb, 5 ppb

- Mau ty tao co nong do 1 ppb: Can 20,0 mg anastrozol chuan va 2,056 g mau placebo cho vao binh dinh mirc
200 ml, thém methanol lic cho tan, thém methanol den vira du thé tlch lic déu. Hut chinh xac 1,0 ml dung dich
nay pha loang véi methanol t6i vira da 100 ml, lic déu. Hut chinh xac 1,0 ml dung dich thu duorc pha loang véi
methanol t&i vira du 100 ml, lic déu. Hat chlnh xac 5,0 ml dung dich thu du’oc pha loang v&i methanol téi vira da
50 ml. Loc qua mang loc 0 45 um.

- Mau ty tao c6 nong dd 3 ppb: Can 30,0 mg anastrozol chuan va 1,028 g mau placebo cho vao binh dinh mirc
100 ml, thém methanol lac cho tan, thém methanol den vira du thé tlch lac déu. Hut chinh xac 1,0 ml dung dich
nay pha lodng véi methanol tgi vira du 100 ml, lac déu. Hut chinh xac 1,0 ml dung dich thu du’oc pha loang voi
methanol t&i vira du 100 ml, lic déu. Hat chmh xac 5,0 ml dung dich thu duoc pha lodng v6i methanol t6i vira da
50 ml. Loc qua mang loc 0, 45 pm.

- MAu ty tao ¢ nong do 4 ppb: Can 40,0 mg anastrozol chudn va 1,028 g mau placebo cho vao binh dinh mirc
100 ml, thém methanol lic cho tan, thém methanol den vira du thé tlch lic déu. Hat chinh x4c 1,0 ml dung dich
nay pha lodng véi methanol tgi vira du 100 ml, lic déu. Hat chinh xac 1,0 ml dung dich thu duoc pha loang voi
methanol téi vira dii 100 ml, lic déu. Hat chinh xéc 5 ,0 ml dung dich thu duorc pha lodng v&i methanol t6i vira da
50 ml. Loc qua mang loc 0 45 pm.
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Tiém cac dung dich chuan dung dich mau ty tao vao hé thong sic ky long kh01 pho ghi lai cac sic ky d6. Dya vao
dién tich plC cta dung dich mau tu tao, dung dich chuan, ham luong cua chat chuan dé tinh ra lugng chét chuan tim lai.
Két qua xac dinh do diing ciia phuong phap phan tich (% thu hdi) dugc thé hién & Bang 5.

Bing 5. Két qua khao st dg diing ciia phwong phdp

ory | Nong g do Chudn Dign tich pic | Luwong tim % hf; 5 ZZ RSD
(ppb) Lugng thém D¢ pha (mAU) lai (mg) Thu hoi binh S| (%)
vao (mg) loang
1 20,1 20000000 7532 18,64 92,75
2 1 ppb 20,3 20000000 7508 18,59 91,58 92,59 1,02
3 20,2 20000000 7643 18,88 93,44
4 30,2 10000000 25548 28,31 93,75
5 3 ppb 30,4 10000000 25834 28,61 94,13 9428 | 0,66
6 30,6 10000000 26257 29,06 94,97
7 40,6 10000000 35742 39,06 96,20
8 4 ppb 40,8 10000000 35874 39,20 96,07 96,15 0,07
9 40,7 10000000 35817 39,14 96,16
% Thu hdi trung binh = 94,34% ; n =9 ; RSD =1,74%

3.2.6.2. Xac dinh h¢ s0 phuc h01 cua phuong phép

- Chudn bi cdc dung dich chudn: Tt dung dich chuan gdc, tién hanh pha lodng dung dich chuan gdc v&i methanol
dé duogc cac dung dich chuén & cac mirc ndng do 1 ppb 2 ppb; 3 ppb 4 ppb, 5 ppb

- Dung dich thur: Can 20,0 mg anastrozol chuan va 2,052 g mau placebo cho vao binh dinh mac 2000 ml, thém
methanol lic cho tan, thém methanol dén vira du thé tich, lac déu. Hut chinh x4c 1 ml dung dich nay nho déu lén tam
vat li¢u (10 x 10 cm), dé kho, dung tdm bong nhing methanol phét trén bé mat tam vat liéu, thu hdi luong hoat chét
trong tam bong bang cach chiét nhiéu lan trong methanol, tdp trung dich chiét va thém methanol pha lodng vira du
200 ml. Hat 2 ml dung dich nay pha loang v&i1 methanol toi vira ¢t 100 ml. Loc qua mang loc 0,45 um.

Két qua xac dinh hé sé phuc hdi ciia phuong phap dugc thé hién & Bang 6.

Bing 6. Két qua xdc dinh hé sé phuc hoi ciia phwong phap

STT | Lwong cin hoat chit (mg) HSPL Dién tich pic Khéi lwong tim lgi (mg) D¢ phuc hoi R (%)
1 20,2 20000000 5574 14,5 71,9
2 20,6 20000000 5546 14,5 70,2
3 20,5 20000000 5845 15,1 73,6
Dat yéu ciu trong khoang cho phép tir 40 - 120%

3.2.7. D6 chinh xdc ciia phwong phap
3.2.7.1. B¢ lap lai

- Dung dich chuan 1 ppb: Ttr dung dich chuin gbc, hut chinh x4c 1,0 ml dung dich chuin gbc pha lodng v&i
methanol t&i vira da 100 ml, lic déu, loc qua mang loc 0,45 pm.

- Dung dich thu ty tao: Can chinh xac khoang 20 mg anastrozol chuan va 2,052 g mau placebo vao binh dinh
mirc 200 ml, thém methanol lic cho tan, thém methanol den vira du thé tich, lac déu. Hut chinh xac 1,0 ml dung
dich nay pha loang v6i methanol t6i vira da 100 ml, lic déu. Hit chinh xac 1,0 ml dung dich thu duoc pha loang
v6i methanol t6i vira da 100 ml, lic déu. Hat chinh x4c 5,0 ml dung dich thu duorc pha lodng v&i methanol toi vira
da 50 ml, loc qua mang loc 0 45 um.

bo 1ap lai ctia phuong phap duoc tién hanh trén 6 miu dung dich thur tu tao. Két qua khao sat do lap lai cua
phuong phap duoc thé hién & Bang 7.

Bing 7. Két qua khao sat dg ldp lai ciia phwong phdp

STT Nﬁng do do Luwong cin chuén Anastrozol H¢ Y Dién tich Két qud dinh
(ppb) thém vao (mg) pha loang pic lwong (%)
1 20,4 20000000 8104 97,0
2 21,2 20000000 8197 94,4
3 Mau thir 20,5 20000000 8247 98,2
4 1 ppb 22,8 20000000 9071 97,1
5 20,2 20000000 8187 98,9
6 21,7 20000000 8184 92,1
Két qua dinh lrgng trung binh = 96,3%; n = 6; RSD = 2,68% (Gici han: RSD (%) < 30%)
30 Tap chi KIEM NGHIEM THUOC - S6 3.2019; Tap 17.(65)



Két qua cho thiy phuong phap c6 do lap lai kha t6t v6i gia tri RSD = 2,68% < 30%..
3.2.7.2. B§ chinh xac trung gian

Do chinh x4c trung gian dugc tién hanh tuong ty giéng nhu d6 l3p lai trén 12 mau thir ty tao, duge phan tich boi
hai ki€ém nghiém vién khac nhau va ngay khac nhau. Két qua khao sat d6 chinh xac trung gian dugc the hién & Bang 8.

Bing 8. Két qua khao sdt dg chinh xdc trung gian ciia phwong phdp

STT Tién hanh Luwong cin Dién tich Ham lwong Ham lwong trung RSD
chuén (mg) pic (%) binh (%) (%)
1 Trong ngay 20,4 8104 97,0
[ T -
20,4 mg 2 2 96,3% ;n==6 2,68
4| Dicn tich pic chuén: 8358 22.8 2071 97,1
5 i ’ 20,2 8187 98,9
6 21,7 8184 92,1
7 Khic ngay 20,9 8149 96,1
8 Luong can chuén: 21,5 8157 93.5
9 . ’ 20,6 8617 103,1
21,8 mg 98,0% ;n=6 3,33
191 Dign tich pic chudn: 8845 20,3 8209 99,7
11 i ' 21,1 8317 97,2
12 20,4 8127 98,2
Ham lwgng trung binh = 97,1%; n =12; RSD =3,03% (Yéu cau: RSD (%) < 30%)

Két qua & Bang 8 cho thay phuong phap c6 sat dd chinh xéc trung gian kha cao véi gia tri RSD = 3,03%.
4. Két luan

Céc két qua thuc nghiém cho thay phuong phap phan tich UPLC-MS/MS dé xéac dinh vét hoat ﬂchét anastrozol
ap dung trong qui trinh tham dinh v¢ sinh thi€t bi sau khi san xuat vién anastrozol 1 mg, da dugc tham dinh céc chi
tiéu: tinh ddc hi€u; gi6i han dinh luong (LOQ); g101 han phat hién (LOD); tinh thich hop cua hé thong sdc ky; tinh
tuyén tinh; d6 dung; d6 lap lai, do chinh xdc trung gian déu dat yéu cau. Phuong phap c6 d6 dac hiéu tot, cac gia tri
LOD (0,2 ppb) va LOQ (1,0 ppb) rat nho, pht hop dé xac dinh lwong duoc chat anastrozol ton du & dang vét sau
qui trinh v€ sinh thiét bi san xuat.

Tai liéu tham khio
1. BoYté (2015), Duoc thu Qué'c gia Viét Nam, LAn xuét ban tht hai, Nha xuit ban Khoa hoc va K§ thuat.
2. BO Y t¢&, Thong tu s6 25/2011/TT-BYT vé Ban hanh Danh muc hoa chat, ché pham diét con trung, diét khuan dung trong
linh vuc gia dung va y t€ dugc phép dang ky dé sir dung, dugc phép dang ky nhung han ché str dung va cam sir dung tai Viét
Nam.
Tai liéu tap hudn GMP (2004), GMP néng cao (2014).
Cleaning Validation - Know — How of an Effective Cleaning Program.
Guidance on aspects of cleaning validation in active pharmaceutical ingredient plants.

Cleaning Validation Manual - A Comprehensive Guide for the Pharmaceutical and Biotechnology Industries, Syed Imtiaz
Haider, Erfan Syed Asif.

Pharmaceutical Process Validation (2003), Robert A, Nash, Alfred H, Wachter.
Human Genome Centre, School of Medical Sciences, Universiti Sains Malaysia 16150, Kubang Kerian, Kelantan, Malaysia.
Setting Cleaning Validation Acceptance Limits for ToPical Formulations (2008), M,Ovais, Lai Yeo Lian.

0. WHO TRS 937 (2006), Annex 4 - Supplementary guidelines on good manufacturing practices: validation, Appendix 3 —
Cleaning Validation.

SNk w

= 0w~

SUMMARY

An Ultra Performance Liquid Chromatography tandem Mass Spectrometry (UPLC-MS/MS) was developed for the residual
determination of Anastrozole activities the cleaning assessment process. The chromatography was performed as: Column:
Chromegabond C6 Sum 604 (150 x 4.6 mm), serial 095-17-88632; Column temperature: 30°C; Flow rate: 1.0 ml/min; Detector:
triple quadrupole mass spectrometer system with an ESI interface in multiple reaction monitoring mode, and an injection volume of
1 pd, Autosampler temperature: 5°C, Mobile phase: Acetonitrile - Acid formic 0.1% in water (70:30 V/V). The method was validated
in specificity, limit of detection, limit of quantitative linear range, accuracy, repeatability, precision, recovery. Validation results
proved that the developed method was suitable for residual determination of Anastrozole activities and application in the cleaning
assessment process.

(Ngay nhan bai: 21/03/2019 ; Ngay phan bién: 27/05/2019 ; Ngay duyét dang: 02/10/2019)
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MUC LUC

Nghién ciru khoa hoc
Dinh lugng Acid acetic trong thudc nhé tai voi cong thirc bao ché co chira Acid citric biang phuong
phép sac ky long hi¢u ning cao.

MAI THANH HA, NGUYEN TH] HANG, TRAN THUY HANH, THAI PHAN QUYNH NHU
Nghién ctru xdy dung phuong phap phat hién va dinh luong Thity ngén trong mot sé my phim bang
may do thiy ngan truc tiép.

POI HAI LINH, NGUYEN VAN HA, POAN CAO SON
Tham dinh quy trinh xac dinh hoat tinh enzym Nattokinase bang phuong phép do quang.
NGUYEN THI HANG, NGUYEN TH] LIEN, TA MANH HUNG
Phén biét duoc liéu Bach hoa xa thiét thao va duoc lidu d& nham 1an C6 ludi ran.
VU TRONG KHOA, TRAN TH] THU TRANG, BACH TH] THAM, NGUYEN TUAN ANH
B dit liéu hinh anh soi bot va séc ky 16p méng cua 5 duoc liéu chuén dé tham khao d6i chiéu trong
kiém nghiém duoc ligu.
TRAN TH] KIM NINH, VO TH] HUONG, BUI THAI THAO LY
Xay dyng phuong phap UPLC - MS/MS xéc dinh vét hoat chit Anastrozol trong thim dinh quy trinh
vé sinh thiét bi san xuét.
NGUYEN PHI HAI, TRAN PINH KHAI, NGUYEN ANH TUAN
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