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ABSTRACT

Objectives: To develop the preparation process and quality assessment of the “NGL” powdered
extract which originates from the “Nhat gan linh” traditional medicine.

Subjects and methods: Preparation of “NGL” powdered extract (including 15 medicinal materials:
Radix Glehniae, Radix Rehmanniae glutinosae, Radix Angelicae sinensis, Fructus Meliae toosendan,
Polyporus, Poria, Rhizoma Alismatis, Styli et stigmata Maydis, Cortex Phellodendri, Cortex Radicis
Paeoniae suffruticosae, Fructus Corni officinalis, Fructus aurantii immaturus, Radix Bupleuri
chinensis, Radix Eurycomae longifoliae, Radix Paconiae lactiflorae) via hot extraction combined and
spray-drying technique. The quality assessment of powdered extract included morphology, density
index, compression index, loss on drying.

Results: Liquid extract NGL 3:1 was prepared using extract solvent as water, material; solvent 1:6
g/mL, extraction temperature 70°C, extraction time 60 minutes, repeated 2 times. The spray-drying
parameters were determined: mixure of spray-drying excipients maltodextrin:aerosil (30:70 w/w),
excipients: extract solid 3:7 w/w; percentage of solid in spray solvent 15%, spray-drying temperature
140°C, speed of feed 30 ml/min; pump pressure 0.2 Mpa. The spray-drying yield was 91.80%;
recovery yield of saikosaponin A and berberin was 92.54% and 86.38%, respectively. The quality
parameters of NGL powdered extract included: dried and separated powder, loss on drying less than
5%; CI 32.82 £+ 0,21%; content of saikosaponin A and berberin were 5.27 + 0.02 and 93.33 £+ 0.03
(mg/g), respectively.

Conclusions: The preparation process of the “NGL” powder was established using the spray-drying
technique. The spray-drying parameters in preparation process of the “NGL” powder were also
investigated. The powder quality was tested. This study contributed to a scientific base for further
in-depth studies in order to prepare other dosage forms.
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TOM TAT

Muc tiéu: Xay dung quy trinh bao ché va danh gia tiéu chuan chat luong bot cao kho NGL trén co
sO bai thude y hoc ¢b truyén Nhét gan linh c6 tic dung diéu tri xo gan bang phwong phap phun siy.

Péi twong va phwong phap: Bao ché bot cao kho NGL (gém 15 dugc li€u: Sa sam, Sinh dia, Puong
quy, Xuyén luyén tir, Tru linh, Bach linh, Trach ta, Rau ngd, Hoang ba, Mau don bi, Son thu, Chi
thyc, Sai ho, Mat nhan va Bach thugc) bang phuong phap chiét nong két hop ki thuat phun say. Danh
gia tiéu chuén chét lugng bot cao kho qua cac thong s6: hinh thai, ty trong biéu kién, chi sé nén CI,
dd Am cua bot.

Két qua: Dich chiét NGL 3:1 dat duoc v6i dung méi chiét nudc, ty 18 duoc liéu/dung méi: 1/6 g/mL,
nhiét do chiét 70 °C, thoi gian 60 phut, 1ap lai 2 lan. Diéu kién thich hgp cho phun say bot cao kho
NGL gdm: hé ta duge phun siy maltodextrin:aerosil (30:70 kl/kl) véi ty 18 ta duoc: chat rin trong cao
3:7 kl/Kl; ty 18 cht ran trong dich phun 15%, nhiét d6 phun say 140°C, toc d6 cap dich 30 ml/phiit;
ap suat bom nén 0,2 Mpa. Hiéu suét phun siy dat 91,80%; hi¢u suat thu hoi hoat chét saikosaponin
A va berberin 1an luot 1 92,54 va 86,38%. Chi tiéu chét lugng bot cao khd NGL gdm: thé chat bot
kho toi, d6 4m nho hon 5%, chi s6 nén CI 32,82 + 0,21 %, ham luong saikosaponin A va berberin lan
luot dat 5,27 + 0,02 va 93,33 + 0,03 (mg/g).

Két luan: Da khao sat thong s6 va xay dung quy trinh phun siy, x4c dinh duogc tiéu chuin chat luong
bot cao khé NGL. Két qua nay 1a co so khoa hoc cho nghién ciru tiép theo trong bao ché cac dang
san pham khac tir bot cao kho NGL.

Tir khéa: Bot cao kho; Nhit gan linh, phun say.
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1. PAT VAN PE

Nhit gan linh 1a bai thudc ¢6 truyén sy két hop gitra hai
bai ¢d phuong “Nhét quan tién” va “Tru linh thang”
dong thoi gia, giam thém mot sd vi thude sir dung
trong diéu tri xo gan. Xo gan 1a mot bénh 1y rt thuong
gip, nguyén nhan thuong do viém gan virus B (chiém
khoang 37%), viém gan virus C (chiém khoang 20%),
do ruou (chiém khoang 20%) va cac nguyén nhan khac
[1-3]. Trong thoi gian tir ndm 2013 dén ndm 2017, Vién
Y hoc ¢6 truyén Quan doi di str dung bai thudc Nhat
gan linh du6i dang thudc sic diéu tri cho 86 bénh nhan
xo gan két qua cac triéu chting nhu phu, ¢d trudng,
vang da. .. cai thién r5 rét. Bai thudc Nhat gan linh gom
15 loai duoc li€u: Rau ngd, Sa sdm, Hoang ba, Son thu,
Bach linh, Puong quy, Sinh dia, Sai hd, Chi thyc, Mau
don, Trach ta, Bach thugc, Xuyén luyén tir, Mat nhan
va Tru linh. Tuy nhién, & Viét Nam hién nay viéc su
dung bai thudc Nhat gan linh vin mang tinh ¢ truyén
dudi cac dang bao ché don gian nhu thude sic, thude
thang. .. nén hiéu qua con nhiéu han ché. Dé phat trién
bai thude ¢ truyén nay va hién dai hoa dang bao ché,
trude hét can nghién ctru bao ché dang bot cao khd ban
thanh pham.

Phun sdy 13 k¥ thuat diéu ché tao hat tiéu phan kho bang
canh phun dong chit 1ong vao budng khi nong, chat
1ong dwoc bay hoi nhanh ra khéi hdn hop rén long, do
d6 chit ran dugc 1am kho. Ky thuat phun sdy duoc sur
dung kha phé bién trong diéu ché bot cao kho duoc lidu
v6i nhiéu wu diém: hiéu sudt cao, thoi gian siy ngén,
hoat chét it bi anh huong boi nhiét dd, cao thu duoc la
dang bot kho toi va dé hoa tan [4].

Trén co s nhitng vu diém k§ thuat phun sy trong bao
ché bot cao kho, nhom tac gia da nghién ctru diéu ché
bot cao kho NGL véi cong thire bai thuée Nhat gan linh
sir dung k¥ thuat phun sdy nham tao ra ban thanh pham
trong bao ché cac dang thanh phdm véi chét luong va
d% 6n dinh cao.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Nguyén vit liéu, héa chit va thiét bi nghién ciru

- Cac dugc liéu: Sa sam, Pia hoang, Puong quy, Xuyén
luyén tir, Tru linh, Phuc linh, Trach ta, Rau ng6, Hoang
ba, Mau don bi, Son thu, Chi thyc, Sai hd, Bach bénh
va Bach thugce dat tiéu chuin co so.

- Céc chét chuin Saikosaponin A; berberin dugc cung
cép boi Vién kiém nghiém thuéc TW (BO Y té).

- May phun sy LPG5 (Trung Qudc); may chiét siéu
am gia nhiét Sineo Ultrawave 1000; can phan tich
Meller d6 chinh xac 0,1 mg, may do ham 4m tuy dong
SHIMADZU MOC 63u (Nhat); may do quang phd UV-
VIS Biochrom Libra S70 PC (Anh). Céc hoa chét co
ban, thiét bi va dung cuy khac dat tiéu chuén phong thi
nghi¢m.

2.2. Phwong phap nghién ciru

- Phuong phép dinh lugng saikosaponin A va berberin
trong dich chiét bang phuong phap sic ky long hiéu
nang cao (HPLC) [5-7].

- Dich chiét NGL (3:1) sir dung dé phun say duoc chiét
xuit bang phwong phap chiét nong véi cac didu kién
da khao sat gdom: nhiét d6 chiét 70 °C, chiét 2 1an trong
thoi gian 60 phut, ty 1€ dugc li¢u/dung moi: 1/6, c6 cao
& 70-80 °C dudi ap suét giam.

- Bao ché bot cao kho NGL: Bot cao kho NGL duge
bao ché bang k¥ thuat phun sy, tién hanh khao sat cac
thong s6 k¥ thuat anh huong dén qua trinh phun gom:
ta dugc hd tro phun séy, nhiét do dau vao cua bu(‘A)ng
phun, ham luong chit rin cta dich phun siy, tc do cap
dich phun [4].

- Chi tiéu lya chon thong s cho quy trinh phun sdy:

+ Ddc tinh vat 1y ctia bot: hinh thai bot, ham am, ty
trong, chi sb nén.

+ Ham luong hoat chét trong bot cao kho: dinh luong
bang phwong phap HPLC.

+ Hiéu suét thu hoi hoat chét:

Ham luong HC (pg/g)trong bot

H,. (%)= — x 100
Ham lugng HC (ug/g)theo ly thuyeét
+ Hiéu suat phun siy:
H,, (%)= Khéi lwong cao khé thu duogc (g) % 100

Khdi lugng cao khé theo Iy thuyét (g)

3. KET QUA VA BAN LUAN

3.1. Két qua chiét xuit cao long NGL

Tién hanh chiét xuat 03 mé khac nhau véi ciing nguyén
lidu bai thudc Nhat gan linh, mdi mé 1000 g nguyén
lidu v6i quy trinh di dwoc tdi wu hoa nhu sau:
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- Phuong phép chiét: chiét nong. - S6 lan chiét: 02.

Dich chiét duoc c6 dén cao 3:1. Nhiét dd co cao: 70-80
°C. Ap suét c6: 60-70 mmHg.

- Dung mbi chiét: con 70% .
- Ty 1é dugc liéu/dung moi (g/ml): 1/6.
Pinh luong ham luong saikosaponin A va berberin

trong dich chiét NGL biang HPLC thu dugc két qua
duoc trinh bay trong bang 1.

- Thoi gian chiét: 60 phut.
- Nhiét d6 chiét: 70°C.

Bdng 1. Ham lwgng saikosaponin A va berberin trong dich chiét NGL (n = 3)

Ham lwong (ug/g) Hiéu suit chiét (%)
Saikosaponin A Berberin Saikosaponin A Berberin
X 113,56 1779,49 97,83 96,91
SD 1,47 28,05 1,49 1,53
RSD 1,3 1,6 1,5 1,6

3.2. Quy trinh bao ché bdt cao khd tir dich chiét
NGL bing phwong phap phun siy

duoc, chi ding MD, két hop MD/AE (85:15), MD/AE
(70:30), MD/AE (30:70), MD/AE (15:85), chi ding
AE. Tién hanh phun sdy ¢ cung diéu kién: Ty 1¢ ta dugc/
chit ran (TD/CR) la 30%; nhiét do dau vao 140°C, tdc
d6 cép dich 30 ml/phit; ap suat dong khi 0,2 Mpa; ty 18
chat ran/ dich phun déu 1a 15%.

a. Khio sat cac thong so trong ky thuit phun siy
* Anh huong cia loai ta dwoc hé tro phun sdy

Ta duoc hd trg phun sdy dé khao sat 1a maltodextrin
(MD) va aerosil (AE) & ty 1& sau: Mau khong dung ta

Bing 2. Anh hwéng ciia logi td dwgc dén qud trinh phun sy

Chi tiéu chit lwong cao khé NGL
Méu Ta dwoc . ) HS Ham hrong (mg/g) Hiéu suit thu hdi (%)
thir : b6 am KLR (g/ | Chisonén | phun
(%) ml) C1C%) say Saiko- Berberin Saiko- Berberin
(%) | saponin A saponin A
CT1 - 6,23 +0,41 0,67 £0,03|35,30 +2,33| 46,59 |1,39+0,071 (29,87 = 1,54 32,64+ 1,54 36,37 +3,18
CT2 MD 4,85+0,32/0,53 £0,03 41,16 £2,72| 65,48 | 1,41 £0,072 /29,97 + 1,55]62,17 £ 1,55 68,39 + 4,72
MD/AE
CT3 (85/15) 4,27+0,28 0,62 +0,0337,02 +2,44| 73,12 | 1,43 +£0,073 29,88 + 1,52 70,34 + 1,52 | 76,13 + 4,48
MD/AE
CT4 (70/30) 4,03+0,27|0,77 £ 0,04 | 34,55 £2,28 | 78,29 |1,37+0,070|29,97 +1,55| 71,93 + 1,55 81,77 +4,73
MD/AE
CTS5 (30/70) 3,97 +0,26/0,84 £ 0,04 30,56 +2,02 | 85,24 |1,42+0,072|29,98 +1,56|81,41 +1,56|89,06 + 4,75
MD/AE
CTé6 (15/85) 3,85+0,25/0,85+0,04|29,80+ 1,97 | 84,23 |1,37 £ 0,069 |29,92 + 1,58 | 77,33 £ 1,58 | 87,82 £ 4,58
CT7 AE 3,65+ 0,24 0,88 +0,05120,71 + 1,37 | 86,89 | 1,40+ 0,071 | 28,79 + 1,53 | 81,47 £ 1,53 | 87,18 £ 4,27
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Ta dugce hd trg phun sy co anh huong 16n dén chat
luong bot cao kho giai thir kho. Cac cong thirc déu cho
ham am < 5%, phtt hop véi yéu cau cua bot cao kho.
Khi bd sung ta duge (CT2-CT7) di cai thién dang ké
chat luong cua bot cao kho bao gdm ca hiéu sudt phun
sdy va hiéu suit thu hdi. Ching t6, ta duoc co vai trd
lam giam bam dinh thiét bi va c6 kha nang bao vé hoat
chit. Maltodextrin 1a ta dugc hd tro phun séy, tao san
pham c6 ham lugng ciing nhu hiéu sudt thu hoi hoat
chét cao hon, nhung lai cho bot cao kho co chét luong
kém hon va hiéu suit phun say thip hon so véi khi sir
dung ta duoc hd tro phun séy 14 aerosil, thé hién & chd:
cang ting ty 18 aerosol trong cong thirc, d6 4m cua bot

san pham cang giam, ty trong biéu kién ctia khdi bot
cang 16n, chi sé nén CI cang thap tirc 1 kha ning tron
chay cang tang, hi¢u suat phun sdy cang cao. Két qua
nay cho thay, CT5 1a cong thirc dap tmg dugc tot nhat
cac chi tiéu vé ham lugng va higu suat Mf trong bot
cao kho, cling nhu hiéu suat phun sdy, ty trong va chi
s6 nén CI. Vi vay, lya chon CT5 dé tién hanh cac khao
sat tiép theo.

* Anh hwong cua ty 1 ta dwoc hé tro phun sy

Tién hanh phun siy trong cung diéu kién nhu CT5,
nhung véi ty 1é ta duoc/ chat ran trong cao lan luot 1a
10, 20, 30, 40%.

Bing 3. Anh hwéng ciia 1y 1é td dwoc dén qud trinh phun sdy

Chi tiéu chit lwgng cao khé NGL

Ty 16 . :
Miu | TD/ ‘ HS Ham luwgng (mg/g) Hiéu suat thu hoi (%)
tht | CR b6 am Chiso CI | phun

(%) (%) KLR (g/ml) (%) say | Saikosaponin Berberin Saikosaponin Berberin

(%) A A
CT8 | 10 |5,40+0,27|0,76 +£0,039|42,45+2,16| 84,78 | 1,17+0,06 |28,14+1,46| 54,85+ 1,31 |58,16+ 1,62
CT9 | 20 |4,57+0,23/0,86+0,04531,62+1,61 96,80 | 1,54+0,08 |31,13+1,61| 90,07+1,58 | 91,48 +3,15
CT5 | 30 4,13+£0,21|0,87+0,045|31,78 +1,62| 88,73 | 1,48 +0,075 [30,17 1,56 | 85,64+ 1,56 | 80,71 £2,76
CT10| 40 |3,96+0,20| 0,92 +0,05 |30,05+1,53| 89,61 | 1,38+0,07 |27,63+1,43 | 87,24+2,39 | 81,18 +3,58
Ty 1& TD/CR 1a 10% cho san phdm bt c6 ham am  thu hdi saikosaponin A va berberin giam.

5,40% khong dat tiéu chuan chét lugng bot cao kho
theo tiéu chuan DDVN V. Khi ting ty 16 TD/CR thi
hiéu suét phun sdy hoat chét c6 xu hudng ting, bot san
pham c6 hinh thirc cam quan t6t, tuy nhién hidu suat thu
hoi saikosaponin A va berberin giam. Cu thé: Khi ting
ty 18 TD/CR tir 10% 1én 40% thi d6 am giam tir 5,40%
xuéng con 3,96%, ty trong cua bot cao kho tang tir 0,76
mg/ml 1én 0,92 mg/ml, chi s6 nén CI giam tir 42,45%
xudng con 30,05% tic kha niang tron chay cua khdi bot
tang 1én, hiéu suat phun siy ting, tuy nhién higu suat

Do vdy, lwa chon CT9 cho cac khao sat tiép theo vi:
san pham c6 ham am thap 4,57%, ty trong va kha ning
tron chay cao, hiéu suat phun sdy dat 96,80% va hiéu
suét thu hi saikosaponin A, berberin la cao nhét, dat
90,07% voi saikosaponin A va 91,48% véi berberin.

* Anh hwong ciia nhiét do dau vao dén qua trinh phun
sdy

Tién hanh phun siy bot cao kho ¢ cac diéu kién nhiét do
khac nhau tir 120°C dén 150°C.
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Bing 4. Anh hwéng ciia nhiét @9 dau vao dén qud trinh phun sy

Chi tiéu chit lwgng cao khé NGL
Miu N(;‘l‘-’t ) , HS Ham lugng (mg/g) HS thu hdi (%)
thie | ¢ Poam | KLR(g/ | Chisénén | phun
0 (%) ml) CI (%) say | Saikosaponin Berberin Saikosaponin Berberin
(%) A A
CT11 | 120 |4,91+0,25/0,79+0,041|3591+1,83 | 76,06 | 1,33+0,067 | 29,97 +1,55| 55,90 + 1,22 | 46,75 +2,17
CT12| 130 |4,78+0,24|0,78+0,040| 36,48 +1,86 | 81,05 | 1,43+0,073 | 31,04+ 1,61 | 70,07 £ 0,74 |59,84 + 3,03
CT9 | 140 |4,57+0,23|0,86+0,044| 31,62+ 1,61 | 91,80 | 1,54+ 0,078 |32,17+1,66| 92,54+ 1,51 |86,38 £3,15
CT13| 150 |4,17+0,21]0,87+0,045|38,33+1,95| 86,93 | 1,46 +0,074 | 31,04 + 1,60 | 89,40 + 1,41 |80,31 +2,75

Nhiét ¢ phun say thap thi @ 4m cua san pham cao va
bam nhiéu bot 1én thanh budng phun siy nén lam giam
hiéu sudt phun say (CT11). Néu nhiét d6 khi dau vao
qua cao thi d6 4m san pham thip, nhung san phdm co6
mau xam hoi sdm diéu nay c6 thé do anh hudng cua
nhiét d6 (CT13). Nhu vay, nhiét d6 cang cao thi do Am
ctia san pham bot cao kho cang giam, nhiét do cao qua
hodc thap qué déu 1am giam hiéu sudt phun say. O nhiét
d6 phun séy 140°C, bot cao kho NGL thu duoc kho toi,
c6 mau xam, mui thom dac trung cua bai thudce, c6 hiéu
sut thu hoi hoat chat va hiéu suat phun sy cao (CT9).

Nhiét d6 phun say va toc do cip dich va hai thong sé
quan trong cua qué trinh 1am khé bang phun say. Véi
dich chiét nuéc thi nhiét d6 phun siy thuong trong
khoang 120 - 160°C dé ¢am bao cac giot phun dugc sdy
kho hoan toan, do dudi tic dong ctua quat hut thi thoi

gian cac giot di chuyén trong budng phun 1a rat ngin
(nho hon 10 gidy) nén can sdy ¢ nhiét do cao hon cac
phuong phap sdy théng thuong. Téc do cép dich can
lya chon twong ung theo nhi¢t d6 phun séy vi khi tang
nhiét d6 phun sy cho phép ting toc d6 cip dich. Mt
khac nhiét 46 dau vao va tdc do cp dich quyét dinh
nhiét 6 dau ra. Khi phun sdy & cing toc d6 cip dich
nhung ting nhiét do dau vao thi lam tang nhiét d6 dau
ra, hodc ¢ cung nhiét do phun say nhung khi giam tdc
do cép dich cling lam tang nhiét do daura va nguoc lai.

Két qua khao sat trén cho thay, véi tbe do cap dich 1a
10 vong/phut, tuong tng voi 30 ml/phat thi nhiét do
phun siy trong khoang 130-150 °C cho san pham co
chit lugng kha tuong dong. Trong do, & nhiét d¢ 140°C
cho chét luwong san phém tot hon nén dugce lva chon.

b. Quy trinh bao ché bot cao kho

Bing 5. Cong thirc va théng sé qui trinh bao ché byt cao qui mé 6kg cao long NGL 3:1

STT Théng sb

Gia tri

1 Dich phun siy

Cao 16ng chiét tir bai thubc NGL 3:1, ty 1& chat rin

2 | T4 duoc phun sy

MD/AE (30:70)

3 | Ty lé ta dugc/ chét rén 30 %

4 | Nhiét d6 dau vao 140 °C

5 | Tdc do cap dich 30 ml/phut
6 | Ty 1& chét ran trong dich phun 15%

7 | Ap sut khi nén dau phun 2 Bar
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Hinh 1. So dé tém tit giai doan bao ché bjt cao khé NGL bang phwong phdp phun sy

Thiét b Qué trinh bao Hoat dong
Cao léng NGL KN nguyén liéu
| May khudy co | MD,  aerosil, nudc,
SO khuay déu dong nhat
Dich phun siy Pha dich phun :
Cdp dich phun (30ml/phiit)
Giot long . Phundich |
| My phun sy Nhiét d6: 140 + 2 °C
! LPG-5 ! |
B{t cao khd NGL . Tach san pham |
v [T
Pong goi * KN thanh phim |

3.3. Tiéu chuén bt cao khé NGL

bé danh gia chi tiéu chét lugng cua bot cao khd NGL,
thuc hién khi phun sy 3 16 bot cao kho khac nhau, két
qua thu duoc (Bang 6):

- D6 4m c6 gié tri trung binh 13 4,23 + 0,03 %, déu nho

hon 5%, dat yéu cau d6 4m cua cao kho theo DDVN V.

- Chi s6 nén CI 1a 32,82 + 0,21 %, nghia 1a bot thudc
nhom kém tron chay.

- Ham luong saikosaponin A va berberin lan luot 1a
5,27 £0,02 mg/g va 93,33 + 0,03 mg/g.

Bing 6. Chi tiéu chit lwgng ciia bt cao khé NGL (n = 3)

Lo P 4m Chi s6 nén CI (%) Saikosaponin A (mg/g) Berberin (mg/g)
Lo1 4,20 32,98 5,27 93,33
Lo2 4,26 32,58 5,25 93,31
Lo63 4,24 32,89 5,29 93,36
X+SD 4,23 +0,03 32,82 +£0,21 5,27+ 0,02 93,33 +£0,03
4. KET LUAN A va berberin 1an lugt 14 92,54 va 86,38%.

D xdy dung quy trinh diéu ché bot cao khé NGL bang
phuong phap phun sdy ting s6i. Khao sat duoc cac diéu
kién thich hop cho phun sdy cao khé NGL gom: ta dugc
hd tro phun siy maltodextrin/aerosol: 30/70 kl/kl; ty 18
ta duoc/chét ran 30%; nhiét do phun say: 140°C; ty 1é
chat ran trong dich phun sdy: 15%; toc d6 cip dich:
30 ml/phut. Véi cac diéu kién d3 khao sat bot cao kho
NGL thu duogc kho toi, tron chay tdt. Hiéu suat phun
sdy 1 91,80%; hiéu suat thu hdi hoat chat saikosaponin
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