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Hard capsules to support liver protection are formulated from remedies in the
group of heat purification, detoxification, that the Ministry of Health of
Vietnam has recognized. This remedy includes six types of medicinal herbs:
Adenosma caeruleum, Lactuca indica, Cynara scolymus, Lonicera japonica,
Chrysanthemum indicum, Glycyrrhiza sp. and added medicinal herbs Silybum
marianum seeds to enhance the effect of the remedy. The research aims to
develop a formula for preparing dried medicinal herbs by spray drying method
and simultaneously, develop a formula for hard capsules to support liver
protection. S. marianum seeds are extracted by static immersion using ethanol
solvent. Six other medicinal herbs are extracted with an aqueous solvent using
the hot extraction method. The extract is concentrated in a liquid extracts with a
solid content of 15%. The ratio of excipients (maltodextrin/aerosil)/solids for
spray drying to create a high drying of suitable medicinal herbs is 45%; dry
high has looseness, smoothness, and moisture content of 4.1%; the spray drying
efficiency reached 80.41%. Hard capsules are prepared according to the
formula: dried extract from medicinal herbs 450 mg, lactose 30 mg, talc 5 mg,
magnesium stearate 15 mg and polyvinylpyrrolidone just enough. The capsules
are prepared to meet the quality requirements of the Vietham Pharmacopoeia
V. The silymarin content in the capsules reaches 36.6 mg/g. This is the basis
for preparing hard capsules to support liver protection from the seven medicinal
herbs mentioned above and applied in production practice.
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H0 tro bao vé gan
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Ta dugc

Vién nang ctng

Vién nang cung hd trg bao vé gan duoc bao ché tir bai thudc thugc nhém thanh
nhiét, giai doc da dwoc Bo Y té cong nhan gdm 6 loai dugc lisu Nhan tran, BS
cdng anh, Actiso, Kim ngan hoa, Ctc hoa, Cam thao va gia thém duoc liéu hat
Clc gai nham nang cao tac dung cua bai thubc. Nghién ciru nham xay dung
cong thirc bao ché cao khé duoc liéu bang phuong phéap phun sdy va xay dung
cong thirc vién nang cing hd tro bao vé gan. Hat Clic gai dwoc chiét xuat bing
phuong phap ngém tinh st dung dung mdi ethanol, cac dugc liéu con lai duoc
chiét xuat bang phuong phap chiét néng véi dung méi nuée. Dich chiét duoc
¢d dic vé dang cao léng dat ham lwong rin 1 15%. Ty lé ta dwoc
(maltodextrin/aerosil)/chit ran d& phun sdy tao cao khé duoc lisu thich hop la
45%:; cao kho toi, min, d6 4m 4,1%; hiéu sudt phun séy dat 80,41%. Vién nang
cting dugc bao ché theo cong thirc: cao khé duoc liéu 450 mg, lactose 30 mg,
talc 5 mg, magnesi stearate 15 mg, polyvinylpyrrolidone vira du. Vién nang
bao ché dat yéu ciu chét lugng theo tiéu chuan cua Dugc dién Viét Nam V.
Ham lugng silymarin trong vién nang dat 36,6 mg/g. Pay la co s dé lua chon
phuong phap bao ché san phim vién nang cimg hd tro bao vé gan tir 7 loai
duoc liéu néu trén ung dung trong thuc tién san XUAt.
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1. Giéi thiéu

Hién nay bénh gan la nguyén nhan gay tir vong dung thir 11 trén thé gisi, dang thir 10 & Chau
Phi, dimng thir 9 6 Pong Nam A va Chau Au va dang tha 5 ¢ Dia Trung Hai. Hang nam, trén thé
gisi c6 khoang 2 triéu ca tir vong do bénh gan gay ra, chiém 4% tong so ca tir vong trén toan thé
gidi, trong do c6 khoang 2/3 sb ca tir vong lién quan dén bénh gan xay ra & nam gigi. Nguyén
nhan pho bién nhat ciia bénh gan 1a do viém gan siéu vi, bénh gan lién quan dén ruou va bénh
gan nhiém mé& khong do ruou [1]. Theo Stein va cong sy (2016), mot nira s6 ca tir vong do xo
gan trén toan thé gidi gay ra do rugu, trong do ty Ié tr vong & Bac My va Chau Au 1én dén 60%
[2]. Bénh gan nhiém m& khong do rugu dang c6 xu hudng ngay cang ting 1én, ty I& nhiém bénh
trén toan thé gigi trung binh 1a 32,4% [3]. Mot trong nhirng giai phép hang dau hién nay dé bao
V¢ gan la s dung cac loai dugc ligu va thudc c¢6 ngudn gdc tir dugc lidu. Xu hudng sir dung
thudc co nguon goc tur dugc liéu dang ngay cang gia tang trén toan thé gigi nho nhimg uu diém
vuot troi ve tinh an toan, hiéu qua diéu tri toan dién va kha nang phong bénh. Bai thudc ¢o truyén
goém 6 loai duoc liéu: Nhan tran, B cong anh, Actiso, Kim ngan hoa, Cuc hoa va Cam thao di
dugc Bo Y té cong nhan la thudc tir duoc liéu dung dé chira bénh thugc nhém thude thanh nhiét,
giai doc, tiéu ban, loi thuy [4]. Bai thuc da duoc mot sb cong ty duoc pham nghién ciu bao ché
thanh nhiéu dang khic nhau nhu vién nang, dang cém, dang cao long,... véi cong dung bd gan,
thanh nhiét, giai doc. Bé nang cao hiéu qua tac dung bao vé gan cua bai thudc, ching tdi nghién
ctru gia thém duoc liéu hat Cuc gai c6 hoat chat chinh 1a silymarin. Hoat chat silymarin da dwoc
sir dung trong nhiéu thé ky dé diéu tri cac bénh vé gan. Silymarin hoat dong nhu mét chat loai bo
gbc tu do va diéu chinh cac enzym lién quan dén su phat trién cua ton thuong té bao, xo hoa va
xo gan [5]. Cac loai dugc liéu: hat Clc gai, Nhan tran, B6 cong anh, Actiso, Kim ngan hoa, Clc
hoa va Cam thao Iya chon dua vao nghién ciru dugc dam bao yéu cau dat tiéu chuan Dugc dién
Viét Nam V (2017) [6]. Bén canh do6, mot sb nghién ciu bao ché cao kho duoc liéu bang cong
nghé phun sy st dung ta dugc maltodextrin, aerosil,... cia tac gia Vii Binh Duong va Nguyén
Trong Diép (2014) trong diéu ché bot cao kho toi den [7], cia Bui Thai Thao Ly va cong su
(2022) trong dieu ché cao phun séy budi non [8],... da cho thdy viéc b sung ta duge dé phun siy
gitp khdi bot tao thanh khé, toi, it von cuc, it dinh vao buong phun, hiéu sut phun say dat cao
hon. Bai thube gia thém duoc li¢u hat Cuc gai duoc bao ché dudi dang vién nang citng gop phan
tao thém san pham hd tro bao vé gan mai va tao sy tién loi cho nguoi sir dung.

2. Vat liéu va phwong phap nghién ciu
2.1. Vat ligu, thiét bi nghién ciru

* Vit ligu nghién cuu:

Cac loai duoc liéu: Hat Clc gai, Nhan tran, B6 cong anh, Actiso, Kim ngan hoa, Cuc hoa va
Cam théo dat tiéu chuan Dugc dién Viét Nam V (DDVN) [6].

Ta dugc: Maltodextrin (MD), Aerosil (AE), Lactose, Talc, Magnesium stearate,
Polyvinylpyrrolidone (PVP K30) dat tiéu chuan USP 42-NF 37.

Vit tu: Vo nang gelatin s6 0 (Viét Nam).

* Thiét bj, hda chdt si dung:

Thiét bi say phun (Trung Qudc), sang ray bot D200MM - 16 0,7 mm (Trung Quéc), may tron
lap phuong (Viét Nam), may dong nang tu dong NJP1200D (Trung Qudc), may do do tron chay
cua bot thudc XF-02 (Trung Qudc), hé théng sic ky long cao ap Ultimate 3000 - Dionex (M),
can dién tir Ohaus (M§), can dong hd Nhon Hoa (Viét Nam).

Hoa chat: Silybin (ChemFaces - Trung Qudc) c6 do tinh khiét 99,0%, nudc dat tiéu chuan
QCVN 01-1:2018/BYT, ethanol dat tiéu chuan QCVN 6-3:2010/BYT.

2.2. Thei gian va dia diém nghién cieu
- Thoi gian nghién ciru: Tir thang 6/2023 dén thang 12/2023.
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- Pia diém nghién ctru: Trung tim Nghién ctru va Chuyen giao cong ngh¢ Dugc; Cong ty cd
phan dugc lidu Viét Nam; Trung tim kiém nghiém thudc, my pham, thyc pham Vinh Phic.

2.3. Phwong phdp nghién ciru
2.3.1. Xay dung cong thitc cao kho duoc liéu

Cao kho dugc lidu dugc san xuat bang cong nghé phun siy tir cao long duoc liéu. Cao long
hén hop dugc liéu gdm 7 loai duoc lidu véi ham luong: hat Cidc gai 2000 mg, Nhan tran 1000
mg, B6 cdng anh 670 mg, Actiso 670 mg, Kim ngan hoa 340 mg, Clc hoa 340 mg va Cam thao
125 mg. Cao léng co6 ham luong ran 15%, bd sung hdn hop ta dugc MD/AE = 40/60 (MD:
maltodextrin, AE: aerosil) theo cac ty Ié khao sat ta dugc/chat rin (TD/CR): 50%, 45%, 40%,
35% va 30%.

- Chi tiéu danh gia: Cam quan, do am (%), hiéu suat phun say (%).

+ Cam quan Vé trang thai, mau sac, mui, vi dugc danh gia thong qua thi giac, vi giac (dang
bot, d6 toi bot, mau bot, mui bot, vi bot).

+ Do 4m (%): Xac dinh d6 am bang phuong phap mat khdi luong do 1am khd theo Phy luc
9.6, DDVN V [6].

+ Hiéu suat phun sy (%): Tinh bang % ham luong chat kho cua cao khd sau khi sdy so voi
ham luong chat kho cua cao long va ta duoc trude khi say.

2.3.2. Xay dung cbng thuc bor dong nang

Quy trinh bao ché vién nang ciing chira cao khé duoc lidu thuc hién theo cac budc sau:

- Buéc 1: Tron phan tan PVP K30 trong ethanol 96% dén khi tao dung dich trong suét nong
do 7,5% PVP.

- Budc 2: Cao khé duogc lidu tron déu véi ta dugc Lactose, sau d6 bd sung dung dich PVP
nong do6 7,5% roi tron déu cho tai khi khéi bot tao thanh hat cm.

- Budc 3: Sy se hat com bang ta sdy, sau d6 xat hat qua ray 2,5 mm. Tiép tuc siy khd com
dén khi dat tiéu chuan d6 4m < 3,5%, dirng sy, sta hat qua ray 0,7 mm.

- Budc 4: Tron ddng nhit Magnesium stearate, bot Talc véi cém trong may tron 1ap phuong.

- Budc 5: Chon voé nang gelatin ¢ s6 0 va tién hanh dong nang trén may déng nang tu dong.

- Chi tiéu ddnh gid bot ngp nang: P am (%), ty trong biéu kién (g/mL), d6 chay (g/s).

+ Ty trong biéu kién: Can 10 g bot cho vao éng dong sach 100 mL, g6 nhe dén khéi lugng
khong d6i, doc thé tich (V) cua khdi bot. Ty trong biéu kién (g/mL) dugc tinh theo cong thirc: d =
m/V (d: ty trong biéu kién, m: khéi lugng khéi bot, V: thé tich khdi bot).

+ Do chay: Thyc hién bang may do do tron chay, téc do chay = Khéi lugng bot (g)/thoi gian
chay hét khdi hat (s).

- Chi tiéu ddnh gid vién nang: Do dong déu khdi luong, do ra.

+ Do dong déu khdi luong: Léy 20 vién nang hd tro bao vé gan, thir d6 dong déu khéi luong
theo phuong phép thir do ddng déu khoi luong cua thuéc nang, phu luc 11.3, DDVN V [6]. Yéu
ciu: Khong duoc don vi nao c¢d khdi luong nam ngoai khoang gisi han 12 500 mg + 7,5%.

+ Do ra: Lay 6 vién nang hd tro bao vé gan, thir d6 rd cua vién nang theo phuong phép thir do
ra thudc nang, phu luc 11.6, DDVN V [6]. Yéu cau: Ca 6 vién thir déu rd hoan toan.

Thanh phan céng thirc bot nang duoc trinh bay trong bang 1.

Bang 1. Thanh phan cong thizc cia vién nang cing hé tror bao vé gan tir duroc liéu

Thanh phin (mg) CT1 CT2 CT3 CT4 CT5
Cao kho duoc liéu 450 450 450 450 450
Lactose 30 30 30 30 30
Talc 20 15 10 5 0
Magnesi stearate 0 5 10 15 20
Dung dich PVP K30 Vira du Vira du Vira du Vira du Vira du
Tong (mg) 500 500 500 500 500
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2.3.3. Kiém nghiém vién nang

Tién hanh san xuat vién nang cang hd tro bao vé gan theo cdng thiic bot nang lua chon dugc,
quy md san Xuat 5000 vién/mé. Kiém nghiém chat luong vién nang theo cac chi tiéu: Cam quan,
do am (%), ty trong biéu klen (9/mL) bot dong nang, d6 dong déu khéi lugng, d6 rd cua vién
nang; dinh tinh 7 duoc liéu gom: hat Cuc gai, Nhan tran, Clc hoa, Actiso, Kim ngan hoa, Cam
thao, B6 cong anh; dinh lugng silymarin; danh gia chi tiéu vi sinh vat, ham lugng kim loai nang.

- Pinh tinh cac duoc liéu bang sic ky 16p mong (Phu luc 5.4, DDVN V [6]), bot duoc liéu
thay bang bot dong nang.

- Pinh lugng silymarin theo phuwong phap sic ky long cao ap (HPLC): Cot sic ky Agilent C18
(250 x 4,6 mm; 5 pum). Detector quang phd tir ngoai dat & budc séng 288 nm.

Pha dong: Dung mdi A: Nudc - methanol - acid phosphoric (80:20:0,5), dung moéi B: Nudc -
methanol - acid phosphoric (20:80:0,5), thé tich tiém: 10 pl, nhiét d6 10 cot: nhiét do phong, téc
d6 dong: 1 mL/phut.

Dung dich chuan: Can chinh xac khoang 10 mg chuin silybin vao binh dinh mirc 5 mL, thém
khoang 4 mL methanol, siéu &m 15 phat, thém methanol vira du 5 mL. Twr dung dich nay pha
lo&ng thanh dung dich chuan ¢ nong d6 500 pg/mL.

Dung dich thi: Céan chinh xac khoang 200 mg bdt nang vao binh dinh mic 50 mL, thém
khoang 30 mL methanol, siéu am 60 phut, thém methanol vira da 35 mL. Loc dich qua mang loc
c6 kich thuéc 16 loc 0,2 um.

Mdu trang: methanol.

- Gidi han vi sinh vat: Xac dinh theo phu luc 13.6, DDVN V [6].

- Gi6i han vé kim loai nang: Xac dinh theo phu luc 9.4.8, DDVN V [6].

3. Két qua va ban luan
3.1. Két qud bao ché cao khé dwec ligu

Cao long dugc lidu c6 ham luong ran 15%, bo sung ta dwoc MD/AE véi ty 18 40/60, ty Ié ta
dugc bd sung TD/CR theo cac cong thire thi nghiém 50%, 45%, 40%, 35% va 30%, téc do bom
dich 60 kg/gio, nhiét ¢6 dau vao 160°C. Két qua khao sat thé hién trong bang 2.

Bang 2. Anh hirong cua ty 1é TD/CR tdi cao khé dwoc liéu phun say (n=3)

Ty 1€ TD/CR . AR o Hiéu suit phun siy

(%) Cam quan Po am (%) (%)

50 Dang bot, toi min, mau nau dam, mui 3,83+0,2 82,41+138
thom déc trung, vi hoi dang

45 Dang bot, toi min, mau nau dam, mui 410 + 0,23 80,41 + 2,81
thom déc trung, vi hoi dang

40 Dang b?t, hoi dll’lh, mau nu dam, mui 4,62+ 027 7772 2,78
thom dic trung, vi hoi dang

35 Dang b?t, hoi dll’lh, mau nau dam, mui 4834018 72,84 + 2,24
thom déc trung, vi hoi dang

30 Dang boét, hoi dinh, mau nau dam, mui 512+ 023 69,61 + 2,79

thom dic trung, vi hoi de‘ing

Két qua trinh bay trong bang 2 cho thay, ty 18 TD/CR anh huong téi do am va hiéu suat phun
sy, it anh huong dén ty trong cuia cao kho. Khi giam dan ty 1 TD/CR thi ham 4m ting dan, hiéu
suat phun say giam dan. Khi ty 16 TD/CR= 30% thi do lugng ta dugc it nén hiéu suit khong cao,
do 4m bot phun sdy cao 5,12% khong dat so vé6i yéu cau; thuc té khi khong cho ta dugc phun sdy
thi cao phun say bi dinh vao thanh binh. Khi ty ¢ TD/CR tir 35% dén 40%, cao kho thu duge hoi
dinh, d6 4m tuwong (ng 1a 4,83% va 4,62%. Hiéu suat phun sy la 72,84% va 77,72%. Khi ty Ié
TDI/CR tir 45% dén 50%, cao kho thu dugc dang bot toi min, mau niu ddm, mui thom dic trung,
vi hoi dang, d6 am tir 4,10% dén 3,83%; hiéu suat phun siy tir 80,41% dén 82,41%. Vi mong
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muén lugng ta dugc phun sy duoc thém vao cong thirc & mic thap nhat ma van dam bao duoc
bot phun sdy toi min nén ty 18 TD/CR = 45% dugc lya chon.

Két qua bao ché cao kho duoc lidu bang cong nghé phun say sir dung ta dugc gom MD va AE
phu hop véi két qua mot sé nghién cau cua tac gia Vii Binh Duong va Nguyén Trong Diép
(2014) trong diéu ché bot cao khd toi den [7], nghién ctru cua Bui Théai Thao Ly va cong su
(2022) trong diéu ché cao phun siy buai non [8]. BS sung ta dugc MD dé phun siy gitp khéi bot
tao thanh kho, toi, it von cuc, it dinh vao budng phun, khi phéi hop thém voi ta dugc AE gitp bot
cao kho duoc toi va tron chay tot hon, hiéu suit phun siy dat cao hon. Tuy nhién, nghién ctru cua
ching ti c6 sy khac biét vé ty 1¢ cua hai loai ta duoc va ty 18 ta duoc bd sung vao cao long dé
phun sy, cao kho duoc liéu giai doc gan bd sung ta dugc MD/AE: 40/60, ty 1¢ bo sung TD/CR:
45%, trong khi d6 bot khd t6i den bo sung ta dugc MD/AE: 90/10 va ty Ié bo sung TD/CR: 50%
[7], cao khé budi non bd sung ta dugc MD/AE: 2/1 va ty I¢ bo sung TD/CR: 70% [8].

3.2. Xay dung cdng thec cia vién nang cieng hé tre bdo vé gan tir dugc liéu

Cao kho dugc ligu duoc tron véi cac td dugc theo 5 cdng thuc thi nghiém (Bang 1), két qua
danh gia chat lugng bot dong nang duoc tong hop trong bang 3.
Bang 3. Mét s chi tiéu ly héa cua bét dong nang (n=3)

CT Do am (%) Ty trong biéu kién (g/mL) Do chay (g/s)
CT1 4,11+0,13 0,79+ 0,02 11,25+ 0,59
CT2 423+0,12 0,80+ 0,02 11,34 £ 0,58
CT3 4,18+0,17 0,81+0,02 12,09 + 0,32
CT4 4,05+0,12 0,80 £ 0,03 13,30 £ 0,46
CT5 4,22 +0,16 0,81+0,01 12,26 + 0,34

S6 liéu tai bang 3 cho thay: Do am cua khéi hon hop déng nang trong cic cong thic thi
nghiém déu dat yéu cu (< 5,0%), do am dao dong tir 4,05% dén 4,23%, trong d6 d6 am thap nhat
(4,05%) ¢ cong thuc 4 b6 sung 5 mg Talc va 15 mg Magnesi stearat/vién nang. Ty trong biéu
kién giira cac cong thuc thi nghiém dao dong tr 0,79% dén 0,81%. Vé do chay ca 4 cdng thuc thi
nghiém khéi bot dong nang déu cé do chay twong ddi tot, do chay dao dong tir 11,25 g/s dén
13,30 g/s; trong d6 hdn hop bot cua cong thic 4 c6 do chay "tt nhét dat 13,30 g/s, tiép dén 12 hdn
hop khéi bot cua cdng thire 5 d6 chay 1a 12,26 g/s, tiép theo 1a hdn hop khéi bot cua cong thie 3
do chay 1a 12,09 g/s. Hai hdn hop bot co do chay kém nhét 1 hdn hop bot cua cong thie 2 va
cong thace 1, d6 chay twong wng la 11,34 g/s va 11,25 g/s.

Bot dong nang sau khi phdi tron dwoc dong nang trong vo nang sé 0, khéi lugng trung binh:
500 mg/vién + 7,5% (khong ké khdi lwong vo nang). Két qua kiém tra d6 dong déu khéi lugng va
do ra cua vién nang duoc trinh bay trong bang 4 va bang 5.

S liéu tai bang 4 cho thdy, trong ca 5 cong thiic thi nghiém, trong qua trinh déng nang khdi
luong gitra cac vién nang tuong d6i dong déu. Do vay qua trinh dong nang c6 d6 6n dinh vé khoi
lugng. Khéi lwong cac vién nang chénh léch so véi khéi luong tiéu chuan tir 0,04% dén 4,92% (<
7,5%). Vi viy tit ca cac cong thuc thi nghiém, vé do chénh léch khéi lwong vién nang déu dat
(500 mg + 7,5%).

Bang 4. D dong déu khéi lwong vién nang trong cac cong thac thi nghiém

Do chénh 1¢ch khéi lwong (%)

STT vién nang

CT1 CT2 CT3 CT4 CT5
1 0,74 1,08 0,68 4,25 0,04
2 2,47 2,74 0,53 0,45 0,67
3 0,47 1,56 2,62 1,11 0,91
4 2,47 0,20 3,16 0,40 0,60
5 4,33 0,26 1,60 3,50 2,98
6 0,27 0,62 3,20 4,78 2,18
7 2,46 1,40 0,18 3,09 2,50
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Do chénh léch khoi lwong (%)

STT vién nang

CT1 CT2 CT3 CT4 CT5

8 4,21 2,05 1,35 2,55 1,83

9 0,49 0,42 3,06 0,76 0,44

10 1,43 3,15 1,00 1,14 2,97

11 2,55 4,92 0,75 4,38 3,77

12 2,48 0,56 3,91 1,91 0,24

13 1,46 2,23 0,72 0,61 1,34

14 0,71 1,74 2,80 2,82 3,59

15 0,49 2,86 4,34 1,40 2,97

16 2,52 3,89 1,85 0,85 1,17

17 3,41 0,55 1,27 2,32 1,82

18 1,29 3,01 1,01 3,17 0,80

19 2,54 3,28 2,08 0,69 2,78

20 2,71 3,66 4,37 2,77 1,16

Bang 5. Thoi gian ra cua vién nang trong cac cong thic thi nghiém
STT . . . . .
vién nang CT1 (phut) CT2 (phut) CT3 (phut) CT4 (phut) CT5 (phut)
1 8,65 8,65 7,67 8,42 8,67
2 8,73 8,23 9,05 8,57 8,12
3 7,88 7,85 8,95 7,43 7,68
4 8,55 9,05 7,87 9,23 9,12
5 9,07 8,53 8,12 8,45 8,55
6 7,88 8,75 8,43 7,85 8,78
Trung binh 8,46 £ 0,48 8,561+0,42 8,35+ 0,57 8,33+ 0,62 8,49+ 0,51

S6 liéu & bang 5 cho thay, ty 1¢ ta dugc tron chay khéng anh huong dén thoi gian ra cua vién
nang. Thoi gian rd cua vién nang trong cac cong thac thi nghiém dao déng trong khoang 7,43
phut dén 9,23 phdt.

Nhu véy, dua trén cac chi tiéu danh gia chét lugng bot dong nang va do ddng déu khéi luong,
d6 ré cua vién nang, chang toi lya chon cdng thirc thi nghiém 4 (trong 500 mg bot nang gdm 450
mg cao kho dugc liéu, 30 mg lactose, 5 mg talc, 15 mg magnesi stearate, PVP K30 vira du) la
cong thie bao ché thich hop cho vién nang cing hd tro bao vé gan tir duoc lidu.

Trong bao ché vién nang cing tir cao khé dugc ligu, cao phun say thudng toi, min, x5p nén c6
ty trong biéu kién thip; nham ting ty trong ciia bot dong nang, dam bao du khéi luong bot dong
trong vién nang, nha san xuit thuong dang dung dich ta duoc PVP trong cn dé tao hat cém, sau
d6 hat cém maéi duoc nghién thanh bot dé bé sung céc ta duoc tiép theo. Vi vay, nghién ciu caa
ching t6i da str dung ta duge PVP K30 twong ty nhu nghién ctu cia tc gia Nguyén Thi Lan
Huong va cong sy (2019) trong bao ché vién nang chia chit chiét tir ché xanh va Nghé vang [9],
nghién ciu cia Nguy@n Thu Quynh va cong su (2022) trong bao ché vién nang chira duoc liéu
Kinh gigi [10]. Bén canh do, ching téi st dung ta dugc don la lactose va ta dugc tron chay 1a talc
va magnesi stearate dé tao ra khdi bot nang dé dang dong nang nhat twong ty nhu mot s6 nghién
ctru bao ché vién nang cimg da sir dung ta dugc lactose, talc va magnesi stearate dé tao khoi bot
dong nang cua tac gia Dang Quynh Tran va cong su (2023) khi bao ché vién nang ciing chira cao
chuan héa tir 14 Sen hong [11], nghién ciru cua Shrikrushna va cong su (2023) trong xay dung
cong thirc bao ché vién nang cing tir 14 chim ngay chong viém loét day day, té trang [12], nghién
ctru cua Huynh Thi My Duyén va cong su (2023) trong nghién ctu bao ché vién nang chira cao
chiét Nghé vang, Tiéu den va Gung c6 tac dung khang viém [13].

3.3. Két quad kiém nghigm vién nang

Cdm quan: Vién nang cing sb 0, vo nang chon mau xanh luc, bt trong nang c6 mau nau
dam, mui thom dac trung, vi hoi dang.
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D¢ dong déu khéi lwong: Khéi lugng trung binh caa vién nang hd trg bao vé gan 1a 500,39 mg
+ 2,5%. Tat ca 20 vién nang thir nghiém déu cé chénh Iéch khéi lwong so véi khéi lwong trung
binh dudi 5,0%.

D¢ ra: Tat ca 6 vién dem thir déu dat yu cau vé d¢ ra, thoi gian ra trung binh 12 7,0 pht.

Pinh tinh: Pinh tinh bang sic ky I6p mong cho thy, bot dong nang déu thé hién dwong tinh
Vi cac duoc ligu hat Clc gai, Nhan tran, BS cong anh, Cuc hoa, Actiso, Kim ngan hoa va Cam
thao. Sic ky d6 cua dung dich thir c6 cac vét cling gia tri R va cling mau Sic vai cac vét trén sic
ky d6 cua dung dich dbi chiéu.

Pinh lwong silymarin: Dinh luong bang phuong phap sic ky long hiéu ning cao (HPLC). Két qua
cho thay ham luong silymarin trong bot dong nang dat 36,6 mg/g, twong dwong 18,3 mg/vién nang.

Chi tiéu vi sinh vat: Két qua danh gia chi tiéu vi sinh vat trinh bay trong bang 6 cho thay cac
chi tiéu vi sinh vat nhu: Téng sé vi sinh vat hiéu khi, tong 50 bao tir nAm men, nam mac,
Salmonella, Escherichia coli, Staphylococcus aureus c6 trong mau vién nang déu dat theo yéu
cau cua DBVN V [6].

Bang 6. Két qua thit giGi gign nhiém vi sinh vt mau vién nang cing

Két qua kiém

Chi tiéu " Yéu chu DPVN V Két luan
nghiém :
Tong so vi sinh vat hiéu khi 21 CFU/g <10.000 CFU/g Pat
Tong s6 bao tir nAm men, nAim méc 27 CFU/g <100 CFU/g Pat
Salmonella KPH Khéng duoce c6 trong 10 g Dat
Escherichia coli KPH Khéng duge c6 trong 1,0 g Dat
Staphylococcus aureus KPH Khong duge co trong 1,0 g Pat

Ghi chu: KPH (Khdng phét hién)

Gidi hgn kim logi ngng: Két qua phan tich mau bot dong nang co6 ham luong kim loai ning
chi 1a 1,73 ppm, cadimi 0,4 ppm va thay ngan 0,08 ppm déu dat yéu cau DDVN V [6] vé gigi han
kim loai nang cua thudc nang.

4. Két luan

Vién nang ciing hd tro bao vé gan duoc bao ché tir 7 loai duoc liéu Nhan tran, B cong anh,
Actiso, Kim ngan hoa, Clc hoa va Cam thao, hat Clc gai véi cac thong sb duoc Iya chon phu
hop nhu sau: cao kho dugc lidu dugc bao ché bang phuong phap phun sdy véi ty 16 hdn hop ta
duoc (maltodextrin/aerosil) so voi ham lugng chat rin trong cao long duoc liéu 1a 45%. Vién
nang cimg duoc bao ché vai thanh phan gém 450 mg cao kho duoc liéu, 30 mg lactose, 5 mg
talc, 15 mg magnesi stearate, PVP K30 vira du. Vién nang c6 mau xanh luc, bot trong nang mau
nau dam, mui thom dic trung, vi hoi dang, khéi lwong trung binh cua vién nang 1a 500,39 mg +
2,5%, d6 ra 7,0 phat, ham lwong silymarin 12 36,6 mg/g, két qua kiém nghiém vi sinh vat va ham
lwong kim loai nang dat yéu cau. Day 1a co so dé lya chon phuong phéap bao ché san pham vién
nang cang hd tro bao vé gan tir 7 loai duoc liéu néu trén &ng dung trong thuc tién san xuat.

Loi cam on

Cong trinh duoc tai tro kinh phi tir dé tai khoa hoc cong nghé cép tinh Phi Tho, ma sb 04/DT-
KHCN.PT/2023.
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