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ABSTRACT: Bromelain — a protein disgestive enzyme extracted from pineapple (Ananas comosus.), has
many good clinical effect and is safe in use, therefore it is appeared in many drugs and dietary supplements.
In this study, we developed a UV — VIS at 275 nm analysis method for Bromelain in a gastro - resistant tablet
product. The study optimized and selected the suitable substate, the reaction time of 10 min and the sample
concentration of 0.1 FIP Bromelain unit/ml with the reaction condition at 35 °C, pH 7.15. The method was
validated in specificity, linearity, range, accuracy and precision according to ICH Q2 (R1) — 2005 guideline
and the bioanalytical method validation guidance. The results showed that the method had liner over the
concentration range of 0.05 — 0.15 FIP unit/ml; the accuracy was within 98.7 % - 104.3 %, the precision had
RSD < 5 %. Validation results proved that the established method was suitable for determination of Bromelain
in enteric - coated tablet.
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Tém tat Bromelain — mot enzym thuy phan protein duwoc chiét xudt tir cdy dira (Ananas comosus.), cé nhiéu
tac dung 161 va an toan nén cé mdt trong nhiéu loai thuoc va thwe pham chive nang khdc nhau. Viéc kiém sodt
chdt lwong cdc thudc c6 hoat chdt nay con khé khan do chwa c¢6 chuyén lugn riéng trong cdc duwoc dién. Trong
nghién ciru nay, ching t6i da phdt trién mét phwong phdp quang phé hap thu tir ngogi va kha kién (UV — VIS)
6 buGe song 275 nm dé xdc dinh hoat tinh Bromelain theo don vi FIP trong 1 ché phdm vién nén bao tan trong
ruét. Nghién ciru da toi wu hod va khdo sdt liwa chon logi co chdt casein phit hop, thoi gian phan vmg 10 phiit
va nong dé mau thir la 0,1 FIP/ml véi diéu kién phdan g ¢ 35 °C, pH 7,15. Phuong phdp xdy dung di duwoc
tham dinh cac chi tiéu nhu: do dac hiéu, khodang tuyén tinh, do dung, do lap lai theo dung hudng dén ciia ICH
02 (R1) — 2005 [5] va quy dinh doi véi thuoc c6 nguon goc sinh hoc. Két qua cho thay khodng tuyén tinh ciia
phuong phap la tir 0,05 — 0,15 FIP/ml, dé dung tir 98,7 % - 104,3 %, RSD d¢ chinh xdac < 5 %, chitng minh
quy trinh xdy dung dwoc phit hop dé xdc dinh hoat tinh Bromelain trong ché pham vién nén bao tan trong rugt.
Tir khoa: Bromelain don vi FIP, Phwong phap UV-VIS
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1. PAT VAN PE

Bromelain la tén goi chung cta cac enzym thuy phan
protein bang cach phan huy cac lién két peptid trong
phan tir protein dugc tim thiy trong tit ca cic bd phan
cua cay dira (Ananas comosus) [1]. Tac dung chinh cua
Bromelain 1a chong viém, giam dau, chong huyét khoi,
diéu hoa mién dich, chita lanh vét thuong va céi thién tuan
hoan nén duoc sir dung nhiéu trong cac bénh viém xuong
khép, chén thuong trong thé thao, viém xoang man tinh,
cac bénh vé tim mach, hen suyén, di ing, bong [1], [2].
Mat khac Bromelain dugc chitng minh la an toan, it tac
dung phu ngay ca khi ding 1au dai, hap thu tot qua duong
ubng vi vay trén thi truong xuat hién nhiéu ché pham chira
Bromelain: ¢ dang thude (Bromanase, Mimelin, Brosafe)
va thyc pham chic ning (Ocean bromelain, Borolain).
Bromelain trong cac ché phé"im duoc xac dinh theo mot
trong ba don vi 1a FIP, CDU va GDU. Tuy nhién, viéc kiém
soat chat lugng cac ché pham chira Bromelain chua ¢
trong cac dugc dién Anh, My, Nhat, Chau Au, Viét Nam,
An D9, Trung Qudc, Han Qudc, diéu nay gdy ra nhiéu kho
khan trong viée xay dung tiéu chuan, ding ky va kiém
soat chdt luong ché phdm vién nén chtra Bromelain. O
Viét Nam, nam 2010, PGS.TS. Poan Cao Son da nghién
ctu thanh cong quy trinh xac dinh hoat tinh Bromelain
theo don vi CDU [3]. Nam 2022, dugc sy Nguyén Thi
Thu Trang di xay dung va tham dinh quy trinh xac dinh
hoat tinh Bromelain trong vién nén theo don vi FIP véi
ndng d6 dung dich dinh luong 13 2,6 ppm/ml trong duong
0,013 don vi FIP/ml, tuy nhién chénh léch do hép thu gitra
dung dich chuan va dung dich ddi chimg cta chuan thap
(khoang 0, 1) [4].Vi vay v6i muc dich mé rong hon do
chénh léch hap thy gura dung dich chuan va dung dich ddi
chimg gitp giam thiéu sai s do cac yeu t6 anh huong gay
ra trong quy trinh phén tich ching t6i tién hanh nghién ctru
“Xay dung va tham dinh phuong phap xéac dinh hoat tinh
Bromelain theo don vi FIP trong ché pham vién nén bao
tan trong rudt”.Viéc tham dinh quy trinh dinh lwong dugc
thuc hién theo ding huéng dan ciia ICH Q2 (R1) — 2005
[5] va huéng dan tham dinh véi thude c6 ngudn gbe sinh
hoc [6] nhim ching minh phuong phéap di xay dung dam
bao d6 chinh xac va tin cay.
2. THUC NGHIEM
2.1. P6i twong nghién ciru

Vién nén bao phim tan trong rut BROSAFE; sb 16:

2868 ngay san xudt: 19/12/2019; han dung: 18/12/2022;n0i
san xuat: cong ty Co phan Duogc Trung wong Mediplantex.

Mau placebo: Bao gdm céc thanh phan v6i ham luong
nhu c6ng thirc bao ché cua vién nhan nhung khong chira

hoat chat Bromelain. Mau placebo dugc cung cap bdi nha
san xuat va cam két chuan bi ding véi cong thirc nhu sau:

Stt Thanh ph?m Ham lugng
1 |Microcystalin cellulose 95 mg

2 |Lactose (phun siy) 120 mg

3 | Magnesi stearat 5,0 mg

4 | Aerosil 1,3 mg

2.2. Thiét bi, dung cu, héa chit, chit chuin
2.2.1. Thiét bi, dung cu phdn tich

May quang phd UV-VIS Shimadzu 2600 (Nhat); Can
ky thuat Mettler Toledo ICS 685S (Thuy S¥, do chinh
xac d =1 g - dung can hoa chat) Can phan tich Sartorius
CP224S (Ptrc, dd chinh xac d = 0,1 mg - ding can mau
thir ); Can phan tich Mettler Toledo XPE26 (Thuy Sy, do
chinh x4c d = 0,01 mg - ding dé can chuén c6 khdi luong
dudi 20 mg); Bé on nhiét Labec (Uc); Bo Micropipette
eppendorf (Puc). Céac dung cu thuy tinh c6 d chinh xac
va cac dung cu can thiét khac trong phong thi nghiém.

Thiét bi va dung cu dugc hiéu chuén dinh ky theo quy
dinh cua ISO/IEC 17025 va GLP.

2.2.2. Dung méi, hoa chat

Dung mdi, hoa chit: Cac hoa chit st dung trong
nghién ctru la tinh khiét gom: tris (hydroxylmethyl)
aminomethan; natri edetat dihydrat; L - cystein hydroclorid;
natri hydroxyd; kali clorid; casein from bovine milk
(CBS); casein high molecular weight phosphoprotein
prepared from milk (Casein Hammarsten) (CHV); casein
Hammarsten bovine (CHS); acid hydroclorid; acid
tricloroacetic; natri acetat; acid acetic bang; nudc RO.

2.2.3. Chit chuin

Chét chuin Bromelain FIP Standard; 16: 3; ham
lwong: 3,09 don vi FIP/mg nguyén trang; san xuat boi
International Pharmaceutical Federation.

2.3. Phwong phap nghién ciru

2.3.1. Xdy dung phwong phdp

Qua tham khao tai li¢u, chung t6i lya chon quy trinh
dinh luong Bromelain theo don vi FIP bang phuong phép
thiy phan co chét casein & didu kién pH 7,15, nhiét do
35 °C va st dung dung dich hoat hoa enzym c6 chua
L-cystein dung dé hoa tan mau thir va chuan. Hn hop sau
phan tng duogc loc va do quang ¢ budc song 275 nm. Hoat
tinh Bromelain trong mau thir (don vi FIP/vién) duogc xac
dinh bang cich so sanh véi dung dich chuén trong cling
diéu kién [7]. Quy trinh cu thé nhu sau:
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* Chudn bi thuéc thit:

- Dung dich két ldng: Hoa tan 9 g acid tricloroacetic;
24,8 g natri acetat trihydrat va 19,5 ml acid acetic vao
trong nude cat vira du 500 ml.

- Xdc dinh sw phit hop cia gidy loc: Loc 5 ml dung
dich két léng qua giéy loc. Bo do hép thu cua dich loc &
275 nm, mau trang 1a dung dich két lang chua loc. Chénh
léch d6 hap thy do dugc khong qué 0,04.

- Dung dich dém: Hoa tan 6,06 g tris(hydroxymethyl)
aminomethan trong 600 ml nuéc cat. Bicu chinh pH bang
acid hydroclorid loang t6i pH 7,15 ¢ 25 °C, thém nudc cat
vira di 1000 ml. O 35 °C, dung dich nay c6 pH 7,00.

- Dung dich hoat hoa enzym: Hoa tan 60,5 mg
cystein, 37,2 mg natri edetat dihydrat va 74,6 mg kali
clorid trong dung dich dém. Diéu chinh, néu can, dén
pH 7,15 va thém dung dich dém vira du 100 ml. Dung
dich dung trong ngay.

- Dung dich hoat héa co chat: Hoa tan 242 mg cystein
va 93 mg natri edetat dihydrat trong dung dich dém. DPiéu
chinh, néu can, dén pH 7,15 va thém dung dich dém vira
da 25 ml. Dung dich dung trong ngay.

- Dung dich co chdt casein: Thém 2,5 g casein trong
10 ml nudc cat, khuay déu, thém 15 ml dung dich natri
hydroxyd 0,1 N. Khudy k¥ bang may khuay tir trong 30
phit & 55 °C dén khi casein hoa tan hoan toan. Thém 50 ml
dung dich dém va 10 ml dung dich hoat héa co chit. Diéu
chinh pH dén 7,15 ¢ 25 °C. Thém dung dich dém vira di
100 ml. Dung dich dung trong ngay.

* Chudn bi dung dich chuan

Hoa tan mot lugng chudn Bromelain trong dung dich
hoat hoa enzym dé¢ thu dugc dung dich c6 nong do xac
dinh (don vi FIP Bromelain/ml).

* Chudn bi dung dich thi

Can 20 vién da loai bo vo bao, xac dinh khéi lugng
trung binh vién va nghién thanh bot min. Can chinh xac
mot lugng bot vién hoa tan trong dung dich hoat hoa
enzym dé thu duoc dung dich thir c6 néng do twong duong
dung dich chuan. Ngay trude khi st dung 6n dinh nhiét do
cta dung dich ¢ 35 °C trong bé diéu nhiét.

* Tién hanh:

Chuén bi 2 dng phan tmg cho mdi dung dich thi/chudn
nhu sau:

Ong dinh lwong | Ong d6i chimg
Dung dich co chat ,
On dinh nhiét o & 35 °C trong bé didu nhidt 2,5ml 2,5ml
Dung dich enzym (Dung dich chudn hodc dung dich thtr) ) i
Lac déu, u chinh xdc trong thoi gian nhat dinh (xac dinh bang dong ho 2,5 ml -
bam gidy) 6 35 °C
Dung dich Kkét léng, lic déu 5,0 ml 5,0 ml
Dung dich enzym (Dung dich chudn hodc dung dich thtr) - 2,5 ml

Tiép tuc dé yén cac dng dinh luong va dng dbi ching
& 35 °C trong 30 phut, hdn hop sau phan tmg dugc loc
qua giéy loc. Bo do hép thu cua cac dich loc ¢ budce
song 275 nm trong cbc do thach anh day 1 cm, miu
trang 1a nuéc RO.

Vai trd clia Bromelain trong quy trinh trén 1a chét xtc
tac cho phan tng thuy phan co chit casein vi viy nong
d6 co chét casein dua vao phai 16n hon rat nhiéu so véi
ndng do cin thiét dé tat ca cac phan tir enzym déu bio
hoa co chit va phan tng dat dong hoc bac khong. Khi do,
toc do phan tmg chi phy thudc vao nong do enzym. Trong
nghién ciru nay ching toi tién hanh khao sat va lya chon
loai co chét casein st dung, ndng do cua dung dich thu/
chuén va thoi gian phan tmg enzym-co chat dé tdi vu quy
trinh phan tich.
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2.3.2. Thdm dinh quy trinh phan tich

Tham dinh phuong phéap xac dinh hoat tinh Bromelain
theo dung huong dan cua ICH Q2 (R1) - 2005 [5] va
huéng din thdm dinh dbi voi thude cd nguon gbc sinh
hoc [6] v6i céc chi tiéu: DO thich hop hé thong, do dac
hiéu, d6 chon loc, khoang myén tinh, do dung va do
lap lai.
2.3.3. Ung dung phin tich méu

Ap dung quy trinh di xay dung dé xac dinh hoat tinh
Bromelain theo don vi FIP trén cac mau ché phdm cu thé.
3. KET QUA VA BAN LUAN
3.1. Xay dung quy trinh phéan tich

3.1.1. Khdo sdt co chit casein



TAP CHI KIEM NGHIEM DUGC VA MI PHAM < S8 01 Tap 22 Nsm 2024

Tién hanh chuén bj 1 dung dich chuin Bromelain ¢6
ndng d6 khoang 0,09 don vi FIP/ml dé khao sat trén 3 loai
casein khac nhau la: casein from bovine milk - CBS, casein

high molecular weight phosphoprotein prepared from
milk (Casein Hammarsten) - CHV, casein Hammarsten
bovine - CHS. Két qua dugc trinh bay ¢ Bang 1.

Bing 1. Két qua khdo sat cdc logi co chdt Casein khdc nhau

CBS CHV CHS
Stt Apce Ac AA Apce A AA Apce Ac AA
1 0,1473 0,5777 0,4304 0,1282 0,5712 | 0,4430 | 0,3596 0,8086 0,4490
2 0,1482 0,5801 0,4319 0,1234 0,5732 | 0,4498 0,3608 0,7940 0,4332
Trung binh 0,4312 Trung binh 0,4464 Trung binh 0,4411

Ghi chu: A, ... do hd'p thu dich loc Sng doi chiing chuan; A do hd'p thu dich loc Sng chudn; AA =A pecAc

bcc

Tir két qua Bang 1 cho thy: chénh léch d6 hap thy cua
dich loc giita ong chuan véi dng ddi chimg chuan & 3 loai
casein khao sat khac biét khong nhiéu, % chénh léch giira
CBS v6i CHV va CHS lan luot 1a 3,4 % va 2,4 % déu <
5,0 %, vi vy c6 thé str dung ca 3 loai co chit casein nay
dé dinh lugng Bromelain. Tuy nhién, voi CHS d6 hip thu
ong d6i ching ciia chuan cao (> 0,35) dan dén do hap
thy ctia dng chuan cao (xap xi 0,8) can can nhic viéc sir
dung co chat CHS trong truong hop nén mau thir ¢6 kha

0.9

0.8 ¥ = 0,0412x- 0,0004
2~ 0,9955

0.7
0.6
0.5
0.4
0.3
0.2
0.1

Chénh 1éch do h'ftp thu

0 5 10

nang hip thu quang. 2 loai casein CBS hodc CHV duoc
wu tién lwa chon 1am co chat trong quy trinh dinh luong
Bromelain theo don vi FIP.

3.1.2. Khdo sdt thoi gian phdn irng

Tién hanh khao sat thoi gian phan ung cia dung dich
chuén Bromelain st dung 6 muc 3.1 voi dung dich co chét
CBS ¢ céc thoi diém 5; 10; 15; 20 (phuat). Két qua dugc
trinh bay ¢ Hinh 2.

15 20 25

Thoi gian phan tng (phit)

Hinh 2. Do thi biéu dién méi twong quan tuyén tinh giita thoi gian phan vmg va AA

Tir két qua khao sat thoi gian phan Gmg ¢ Hinh 2
nhan thay tai cac thoi diém: 5; 10; 15; 20 (phut) do hap
thy dich loc ctiia dng chudn ting dan theo thoi gian va
c6 su twong quan tuyén tinh gitra chénh léch d6 hip thu
giita 6ng chuan va 6ng dbi chimg chuan véi thoi gian
phan ung. Mat khac, véi thoi gian phan ung 10; 15; 20
phiit chénh léch do hap thu giita ng chuan va éng dbi
chimg chuan khé 16n (> 0,39) c6 thé giam thiéu cac sai
s6 ¢o thé xay ra trong qua trinh phan tich. Do d6 nghién

ctru lya chon thoi gian phan tmg 1a 10 phit nham giam
thiéu thoi gian phén tich mau.
3.1.3. Khio sat ndng d¢ phan ing

Tién hanh khao sat ndng do dung dich phan ung
bang cach chuan bi day dung dich Bromelain chuén ¢
cac muc néng d6: 0,01; 0,03; 0,05; 0,1; 0,2; 0,3 don vi
FIP/ml, st dung dung dich co chét casein (CBS), thoi
gian phan tng 10 phut. Két qua duoc trinh bay Bang 2.
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Bing 2. Két qua khao st nong dé dung dich Bromelain

Nﬁng d¢ Bromelain (don vi FIP/ml) Apce A AA
0,01 0,1200 0,1578 0,0378
0,03 0,1360 0,2403 0,1043
0,05 0,1419 0,3443 0,2024
0,10 0,1660 0,6447 0,4787
0,20 0,1989 1,1344 0,9355
0,30 0,2305 1,5473 1,3168

Tir két qua Béng 2 cho théiy, khi tang dan néng do
dung dich chuén tir 0,01 dén 0,30 don vi FIP/ml thi ¢6 sy
tang twong tmg vé chénh léch d6 hip thy gitra ng chuan
va dng dbi chimg chuan. Khi ndng d6 phan tng cao 0,20
—0,30 don vi FIP/ml, do hép thu cua 6ng chuén cao ()]
nén can xem xét khi mau c6 do hip thu ciia ng ddi ching
cao va phil hop véi khoang do ctia may quang phd. Véi
néng d6 phan ung 1a 0,10 don vi FIP/ml, chénh I¢éch d6
hép thy khoang 0,47 1a phu hgp nén dugc Iya chon.

Tir két qua khao st trén, chiing toi xay dung quy trinh
dinh lugng Bromelain trong vién nén bao tan trong rudt
theo don vi FIP nhu sau:

Chudan bi thuéc thir: theo muc 2.3.1.
Chudan bi dung dich chuan

Hoa tan mét lugng chuan Bromelain trong dung dich

hoat hoa enzym dé thu dugc dung dich c6 ndng do khoang
0,1 don vi FIP/ml.

Chudn bi dung dich thir

Can 20 vién di loai bo vo bao, xac dinh khoi lugng
trung binh vién va nghién thanh bot min. Can chinh xac
mot lugng bot vién tuong duong khoang 100 don vi FIP
Bromelain vao binh dinh mtc dung tich 100 ml, thém
60 ml dung dich hoat héa enzym, lic trong 15 phut, thém
dung dich hoat héa enzym vira du dén vach, lic déu, loc.
Hut chinh xac 5,0 ml dich loc vao binh dinh mirc 50 ml,
thém dung dich hoat hoa enzym vira du dén vach, lac déu.
Ngay trudc khi st dyung 6n dinh nhiét d6 cua dung dich ¢
35 °C trong bé diéu nhiét.

Quy trinh phdn tich

Chuén bi 2 6ng phan tmg cho mbi dung dich thi/chuan
nhu sau:

Ong dinh lwgng | Ong dbi ching
Dung dich co chat
On dinh nhidt do & 35 °C trong bé didu nhict 2,5 ml 2,5 ml
Dung dich enzym (Dung dich chuan hodc dung dich thir) 25 ml i
Lac déu, u chinh xac 10 phut (xac dinh bang dong ho bam giay) ¢ 35 °C ’
Dung dich két ling
Lic déu, dé yén 10 phut 5,0 ml 5,0 ml
Dung dich enzym (Dung dich chuan hodc dung dich thr) - 2,5ml

Tiép tuc dé yén & 35 °C trong 30 phit, hon hop phin
ung dugc loc qua glay loc. Po do hap thu cua cac dich loc
& 275 nm trong cde do day 1 cm, mau tring 14 nudc cat.

(Ar—Apcer) X Pe

Tinh két qua
Ham lugng Bromelain trong ché pham (don vi FIP/
vién) dugc tinh theo cong thuc:

X HL * £ X Mg

Ham lugng (don vi FIP/vién) =

Trong do: P,
HL la hoat tinh ciia chudn Bromelaln (don vi FlP/mg)
A la dg hdp thu dich loc cia ong thw va ong chudn
A

T

x 100

(Ac—A

pce) * fe X Py

Pla khoi leong can ciia mdau chudn va mau thir (mg)

per Apee la do hép thu dich loc cia dng doi chimg thir va ong doi chimg chudn

fr Jolahéso 5 pha loding ciia dung dich thir va dung dich chudn

pla khéi heong trung binh vién (mg)
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3.2. Thim dinh quy trinh dinh lugng

3.2.1. Bj thich hop ciia hé thong

Chuén bi mau chuan Bromelain ¢6 néng do chinh xac
khoang 0,1 don vi FIP/ml. Tién hanh theo quy trinh xay
dung tren 60 ong nghlem neng biét. Ghi lai d hap thu dich
loc ctia dng chuédn va dng ddi chimg chuan. Két qua duoc
trinh bay trong Bang 3.

Bing 3. Két qua dé thich hop hé thong

STT Ac ADCC AC - ABCC

1 0,4991 0,2164 0,2827
2 0,4989 0,2164 0,2825
3 0,4995 0,2166 0,2829
4 0,4999 0,2158 0,2841
5 0,5066 0,2160 0,2906
6 0,5065 0,2152 0,2913

Trung binh 0,0906

RSD (%) 1,84

Tir két qua trong Bang 3 cho thay, RSD < 2,0 % — hé
thong quang pho str dung phit hop véi quy trinh phén tich.
3.2.2. D¢ dic hiéu

Tién hanh quy trinh dmh lugng voi mau tring (dung
dich hoat hoa enzym), mau placebo, mau thir va mau

chuan, x4c dinh chénh léch d6 hip thy giita 6ng dinh
lwong v6i ong dbi chimg tuong tmg voi cac mau trén. Két
qua duogc trinh bay trong Bang 4.

Bang 4. Két qua do déc hiéu

o . Chénh léch % anh
Stt Tén dung dich d9 hip thy hwéng
1 Mau tring 0,0003
2 Mau placebo 0,0123 4.4 %
3|  Mauchuin 02857 .
Bromelain
4 Mau thir 0,3520 -

Tir két qua trong Bang 4 cho thiy, chénh léch d6 hip
thu cua mau chuin va mau thir c6 khac biét 13 rét véi mau
tra“ing va mau placebo, chénh léch do hép thu ctia mau
tring gan bang 0. Anh huong ctia dung dich placebo 4,4
% < 5,0 % — phuong phap phan tich dat d dac hicu.

3.2.3. B tuyén tinh

Pudng chuan duoc xay dung dira vao 06 diém chuén.
Ham lugng chuan trong mdi diém chuan twong tng 50 %,
60 %, 100 %, 120 % va 160 % ctia ndng do dinh lugng
(0,1 don vi FIP/ml). Tién hanh theo quy trinh dinh hmng,
xac dinh chénh 1éch do hap thu glu’a ong chuédn véi dng
dbi chimg chuén tai cac diém chuan. Két qua dugc trinh
bay trong Bang 5.

Bing 5. Két qua dé tuyén tinh

] e | A=t
1 0,0513 0,1311
2 0,0616 0,1641
3 0,0821 0,2052
4 0,1027 0,2826
5 0,1232 0,3671
6 0,1540 0,4586
Phuong trinh hoi quy: y = 3,2463x — 0,0429
H¢ s6 tuong quan: r = 0,9961

0.5

v =13.2463x - 0,0429
R>=10,9923

0.45
0.4
0.35
0.3
0.25
0.2
0.15

Chénh léch do hép thy (Abs)

0.1

0.04 0.06 0.08 0.10 0.12 0.14 0.16
Néng d6 (don vi FIP/ml)

Tir két qua Bang 5 cho théy, trong khoang ndng db tir 0,05 dén 0,15 FIP/ml c6 sy tuong quan tuyén tinh gitra chénh
léch d6 hap thu dng dinh luong va dng ddi chimg véi ndng do chat phan tich c6 hé sé twong quan r = 0,9961 (> 0,99),
phi hop véi phuong phép dinh lugng cac chit c6 ngudn gde sinh hoc [6].

3.2.4. Dj diing

Chuén bi cac mau ty tao bﬁng cach thém chuin Bromelain vao placebo ¢'3 néng d6 80 %, 100 % va 140 %. Mbi
nong do tién hanh trén 3 mau doc 1ap. Tién hanh theo quy trinh xay dung va xac dinh chénh léch d¢ hap thu cua 6ng
phan tng va éng dbi ching ciia cac mau tu tao trén. Két qua dwoc ghi lai trong Bang 6.
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Bing 6. Két qua tham dinh do diing

x| Khéilwrong |Nong do thém vao ) Nong dé tim lai % FETA
STT | Nong d0 | ) cebo (mg) | (don vi FIP/ml) | 17 AbC | (don vi FIP/ml) | thuhdi | 1 rongke
1. | 80% 55,45 0,0795 0,2194 0,0770 96,9
TB =98,7 %
2. | 80% 55,57 0,0802 0,2310 0,0811 101,1
RSD =2,17 %
3. 80% 55,57 0,0798 0,2234 0,0784 98,3
4. | 100% 55,44 0,0993 0,2825 0,0991 99,8
TB=101,3 %
5. | 100% 55,52 0,1002 0,2887 0,1013 101,1
RSD = 1,65 %
6. | 100% 55,16 0,0997 0,2930 0,1028 103,1
7. | 140% 55,57 0,1391 0,4065 0,1426 102,6
TB = 104,3 %
8. | 140% 56,16 0,1403 0,4187 0,1469 104,7
RSD = 1,54 %
9. | 140% 55,60 0,1396 0,4205 0,1476 105,7
Trung binh (n =9) 101,4 %
RSD (n = 9) 2,84 %

Tir két qua trong Bang 6 cho théy, % thu hdi tir 98,7 %
dén 104,3 % va RSD < 10,0 % — phu hgp véi phuong
phép dinh lugng cac chat co nguén goc sinh hoc [6].
3.2.5. Dy chinh xdc

- Do lap lai

Dinh lugng Bromelain trong vién nén bao tan trong
rudt Brosafe trén 6 dung dich thu riéng biét dugc

chuan bi theo muc 3.1.3. Két qua dugc trinh bay trong
Bang 7.

- Do chinh xac trung gian

Tién hanh twong tw nhu do lip lai nhung do kiém
nghiém vién khac thyc hién trén cung mot thiét bi may
quang ph6 UV — VIS nhung khéc ngay. Két qua dugc trinh
bay trong Bang 7.

Bing 7. Két qua dé chinh xdc

STT Kiém nghiém vién 1 (d lap lai) Kiém nghiém vién 2
m,, . (mg) Ap-Aper Ham lwong (%) m,,. (mg) Ap-Aper Ham lwong (%)
1 2439 0,3520 121,0 243,1 0,3451 121,3
2 241,1 0,3528 122,7 245,7 0,3486 121,2
3 2439 0,3609 123,8 2439 0,3504 122,7
4 2443 0,3588 122,9 241,5 0,3395 120,1
5 2422 0,3545 122,7 2433 0,3487 122,4
6 241,2 0,3552 1234 243.8 0,3409 119,4
Trung binh= 122,7 %;RSD = 0,76% (n = 6) Trung binh = 121,2 %; RSD = 1,05 % (n = 6)

Trung binh = 122,0 %; RSD = 1,10 % (n = 12)

Tir két qua trong Bang 7 cho th?iy, RSD cua d6 lap lai
va d9 chinh xac trung gian < 10 % dat yéu ciu ciia phuong
phap dinh lugng cac chit co nguén géc sinh hoc [6].

3.3. Ung dung phan tich miu

Ap dung quy trinh da xay dung dé x4c dinh hoat tinh

Bromelain trong 2 mau ché pham khéc 13 vién nén bao
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phim tan trong rugt Bromanase (Bromelain 50 FIP),
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ty TNHH MTV 120 ARMEPHACO thu duoc két qua
theo Bang &.

Bing 8. Két qua dp dung quy trinh phén tich mdu

STT % Ham lwgng so v4i nhan
Amanase (%) Bromanase (%)
1 104,6 103,9
2 104,3 107,7
3 105,3 104,2
Trung binh 104,7 105,3

Tir két qua Bang 8 cho thdy, c6 thé ap dung quy trinh
da xay dung dé dinh luong Bromelain theo don vi FIP
trong cac ché pham vién nén bao tan trong rudt.

3.4 Ban luin

Phuong phéap xac dinh hoat tinh Bromelain theo don vi
FIP cua vién nén bao tan trong rudt ban chat 1a qué trinh
xuc tac phan tmg thiy phan co chét casein thanh cac acid
amin nhu tyrosin, alanin... nhung chii yéu 1a tyrosin, trong
cdu tric phan tir tyrosin c6 nhan thom nén c6 thé hap thu
anh sang ti ngoai vi vy lua chon phuong phap quang
phé hép thu UV —VIS dé xac dinh hoat tinh Bromelain
trong ché pham 1a phu hop [3]. Quy trinh phén tich don
glan thoi gian phan tich nhanh (khoang 2 —2,5 gio bao
gom ca thoi gian pha dung moi hoa chit va tinh toan két
qua), sir dung cac hoa chat, thiét bi, dung cu co ban trong
phong thi nghiém ddng thoi dung dich chudn duoc tién
hanh song song v6i dung dich thtr nén loai trir duogc céac
sai sO trong qué trinh thir nghiém, tuy nhién hoat dong ctia

enzym van bi anh huong béi nhiéu yéu t6 khac nhau nhu
néng d6 enzym, pH, nhiét do mdi truong, thoi gian phan
ung, néng dd co cht, cac chét trc ché, cac chét hoat hoa
[8], nén trong qua trinh phan tich can phai thuc hién can
than va chinh xdc cac budc dé giam thiéu sai s6 c6 thé
xay ra. Két qua thim dinh cho thiy quy trinh phan tich
dat do chinh xéc cao, dang tin cdy. Chinh nhiing uu diém
trén, phuong phép xac dinh hoat tinh Bromelain theo don
vi FIP ¢6 kha ning tmg dung duoc trong nhidu phong thi
nghiém khac nhau, c6 thé lam tai liéu tham khao cho cac
cong ty Dugc trong qué trinh xay dung va phat trién cac
san pham thudc chita hoat chat Bromelain va tng dung
quy trinh xay dung dé kiém soat chét lugng cac ché pham
vién nén chira Bromelain theo don vi FIP trén thi truong.

4. KET LUAN

Qua tham khao tai liéu va khao sat thuc nghiém, chiing
t6i da thiét 1ap dugc quy trinh dinh lugng Bromelain theo
don vi FIP trong ché phiam vién nén bao tan trong rudt
dira trén phan tng xtc tac thily phan co chat ctia enzym
két hop ky thuat quang phd hap thu tir ngoai UV - VIS.
Két qua thim dinh quy trinh phan tich cho thiy: phuong
phép c6 khoang tuyén tinh rong (tir 0,05 — 0,15 don vi
FIP/ml); 6 dtng tir 98,7 % dén 104,3 %, do chinh xac
cao, dap ung duoc yéu cu cta phuong phap phén tich
enzym. Quy trinh phan tich dua ra hoan toan phu hop dé
dinh lugng Bromelain trong ché phiam vién nén bao tan
trong rudt Brosafe va co thé ap dung dé dinh luwgng hoat
chit nay trong cac ché phdm vién nén bao tan trong rudt
khac c6 chira Bromelain.
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