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ABSTRACT

Objective: Process development and quality evaluation of dry extract powder derived from the
modified Nhat Quan Tien formula (NQT).

Methods: Dry extract powder of the modified Nhat Quan Tien formula (consisting of
Rehmannia glutinosa, Glehnia littoralis, Melia azedarach, Angelica sinensis, Lycium sinense,
Ophiopogon japonicus, Alisma plantago-aquatica, Phellodendron amurense, Bupleurum chinense,
Eurycoma longifolia) was prepared using spray-drying technology. Evaluation of several quality
parameters of the dry extract powder including: organoleptic characteristics, particle fineness,
total ash, acid-insoluble ash, qualitative identification of saikosaponin A and berberine, moisture
content, bulk density, compressibility index (Cl), and the contents of saikosaponin A and berberine.

Results: The preparation process of the liquid extract from the modified Nhat Quan Tien was
performed using a hot extraction method with 50% ethanol as the extraction solvent. The herb-to-
solvent ratio was 1:10 (g/ml), extraction temperature was maintained at 60°C, and extraction was
conducted for60 minandrepeated twice. The extract was concentrated at 70-80°C underavacuum
pressure of 60-70 mmHg to obtain the modified Nhat Quan Tien extract with a concentration ratio
of 3:1. The optimal conditions for spray-drying to obtain the dry extract powder included a spray-
drying carrier system consisting of maltodextrin and aerosil (15:85), with a carrier-to-solid ratio
of 30%, the inlet temperature was 140°C, the feed rate was 30 ml/min, and the compressed air
pressure was 2 bar. The quality parameters of the obtained dry extract powder were as follows:
the powder exhibited a free-flowing and dry appearance, light brown color, and a characteristic
odor of the herbal formula; the powder was classified as a very fine powder; the average total ash
content was 3,21%; and the average acid-insoluble ash content was 0,37%; saikosaponin A and
berberine were qualitatively identified by HPLC; the average moisture content was 3,53%; bulk
density was 0,86 g/ml; and compressibility index (Cl) was 32,91%; the contents of saikosaponin A
and berberine were 4,6 mg/g (RSD% = 1,63%) and 74,89 mg/g (RSD% = 1,35%) respectively.

Conclusion: A preparation process for dry extract powder from the modified Nhat Quan Tien
formula was successfully developed, and several quality parameters of the obtained powder were
evaluated. The resulting dry extract powder met the investigated quality criteria. These findings
provide a scientific basis for the development of pharmaceutical products derived from the dry
extract powder prepared from the modified Nhat Quan Tien formula.
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TOM TAT

Muc tiéu: Xay dung quy trinh bao ché va danh gia mét sé chi tiéu chat luong clia bot cao kho tir bai
thudc Nhat Quan Tién gia giam (NQT).

Phuwong phap nghién ctvu: Bao ché bot cao khd tir bai thudc Nhat quén tién gia giam (gdm céc
duogc liéu: Sinh dia, Sa sadm, Xuyén luyén tlr, Puong quy, Cau ky tlr, Mach mon, Trach ta, Hoang b4,
Sai ho, Mat nhan) sir dung ky thuat phun sdy. Danh gia mot sé chi tiéu chéat lugng bot cao khd gom:
cam quan, dé min, tro toan phan, tro khéng tan trong acid, dinh tinh saikosaponin A va berberin, do
am, ty trong, chi s6 nén Cl, ham lugng cua saikosaponin A va berberin.

K&t qua: Quy trinh bao ché cao ldng ti bai thudc Nhat quén tién gia giam véi phuong phap chiét
néng, str dung dung moi chiét ethanol 50%, ty & dugc liéu/dung mdi: 1/10 g/ml, nhiét do chiét 60°C,
thoi gian chiét 60 phut lap lai 2 &n, ¢c6 cao & nhiét d6 70-80°C, ap suét c6 60-70 mmHg thu dugc
cao Nhéat quén tién gia gidm ty 1& 3:1. Diéu kién thich hgp phun sy bot cao khd véi hé ta dugc ho
tro phun say maltodextrin/aerosil (15:85), ty l& ta dugc/chat ran la 30%, nhiét d6 dau vao 140°C, téc
do cép dich 30 ml/phut, ap suét khi nén 2 Bar. Mot sé chi tiéu chét lugng bot cao kho tir bai thudc
Nhat quan tién gia gidam gom: Cam quan bét khé toi, mau nau nhat, cé mui thom déc trung ctia bai
thudc; tro toan phan trung binh dat 3,21%; tro khéng tan trong acid trung binh 0,37%; bot cao kho
NQT la dang b6t rat min; dinh tinh dugc saikosaponin A va berberin bang HPLC; d6 4m trung binh
dat 3,53%; ty trong 0,86 g/ml; chi sé nén Cl 32,91%; ham lugng saikosaponin A va berberin lan lugt
dat 4,6 (mg/g) (RSD% = 1,63%) va 74,89 (mg/g) (RSD% = 1,35%).

Két luan: Ba xay dung dugc quy trinh bao ché va dénh gid duge mot sé chi tiéu chat lugng bot cao
khé tir bai thuéc Nhat quan tién gia gidm. Bot cao khd thu dugc dap Ung céac chi tiéu chat lugng
khao sat, k&t qua nay la ca sd khoa hoc cho viéc phéat trién cac dang san pham tir bét cao khd dugc
bao ché tir bai thudc Nhat quan tién gia gidm.

Tir khéa: Bot cao khd, Nhat quén tién gia gidm, phun say

1. DAT VAN DE

Hién nay, viéc sir dung céc ché& phdm cé ngudn gdc dugc
liéu ngay cang gia tang dac biét trong diéu tri cac bénh
man tinh bén canh doé nhiéu nghién ctru da lam ré co
ché, tac dung ma thudc cd truyén mang lai. Bai thudc
Nhat quén tién gdm cac vi thuéc: Sinh dia, Sa sdm, Mach
moén, Cau ky tor, Buong quy va Xuyén luyén t la bai
thuéc c6 phuong c6 tac dung dudng Am, so can, hoa vi
va thuong dugc sir dung trong cac chirng bénh lién quan
dén can 4m hu nhu dau vung ha sudn, khé miéng, mét
moi hodc réi loan chirc nang gan mat [1]. Cac nghién citu
ciing chi ra rdng tac dung cua bai thudc Nhat quén tién
trong viéc diéu tri bénh gan man, xa gan [2-4]. Ngoai cac
vithudc trong bai thuéc Nhat quan tién gdc, thi baithubc

*Téc gia lien hé
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con dugc gia gidm thém céc vi thudc: Trach ta, Hoang
ba, Sai hd va Mat nhan theo nguyén ly y hoc ¢d truyén
nh&m tang cudng tac dung trong diéu tri bénh gan. Theo
ly ludny hoc cé truyén, Sinh dia, Sa sdm va Mach mdn ¢c6
tac dung dudng &m, thanh nhiét va sinh tan dich, Buong
quy va Cau ky t&r giip bd huyét va dudng can than, Xuyén
luyén t&r va Mat nhan cé tadc dung so can, hanh khi, 6n
than ty trong khi Trach ta va Hoang bé gitup thanh nhiét,
lgi th&p va hé trg didu hoa chuyén héa [5]. Ngoai ra, Sai
ho da dugc nhiéu nghién citu chirng minh cé céc hoat
tinh sinh hoc b&o vé gan va diéu tri xo gan do dé viéc bé
sung céc dugc liéu nay gép phan nang cao hiéu qua cla
bai thuéc [6], [7].
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Tuy nhién, cac bai thudc c8 truyén thudng dugc st dung
dudidangthudc séc, gay nhiéu han ché nhukhé bao quan,
thai gian strdung ngén, khé kiém soat ham luong hoat chat
va khong thuan tién cho ngudi sir dung. Vi vay, viéc chuyén
ddi cac bai thudc cd truyén sang dang ché pham hién dai
(4 can thiét nhadm nang cao tinh én dinh, thuan tién khi st
dung va mang lai hiéu qua tac dung cao. Trong s6 cac céng
nghé bao ché hién dai, phuong phap phun sdy dugc sur
dung rong rai dé chuyén dich chiét dugc liéu thanh dang
bét khd. Phuong phép nay cé wu diém cho hiéu suét cao,
thdi gian sdy nhanh, tao ra sdn pham khé min, bao vé dugc
hoat chét it chiu &nh hudng cla nhiét dé [8], [9]. Ngoai ra,
b6t cao khé thu dugc bio ché bang phuong phap phun séy
c6 thé (ng dung lam ban thanh phdm trong nhiéu dang
bao ché& khac nhau nhu vién nén, vién nang hodc c6m hoa
tan. Tai Viét Nam chua cé nghién clru nao vé bao ché bot
cao khd tir bai thuéc Nhat quan tién gia giam, tir nhiing ly
do trén chung t6i tién hanh thuc hién dé tai nhdm tao ra
b6t cao khé tir bai thudc Nhat quén tién gia giam bang ky
thuat phun sy cho dé én dinh cao, c6 thé ng dung cho
bao ché cac dang thanh pham véi muc tiéu: Xay dung quy
trinh bao ché va danh gia mét sé chi tiéu chat lugng cua
b6t cao khd tir bai thudc Nhat quén tién gia giam.

2. DOI TUONG VA PHUONG PHAP NGHIEN cU'U

2.1. Dadi twgng, vat liéu nghién ciru

Céc dudgc liéu trong bai thudc bao gom: Sinh dia (15g), Sa
sam (12g), Xuyén luyén tlr (6g), Buong quy (12g), Cau ky
tlr (15g), Mach moén (12g), Trach ta (15g), Hoang ba (10g),
Sai ho (8g), Mat nhan (10g), dugc cung cép bdiviénY hoc
c6 truyén Quan doi.

Ché&t chuén s dung: Saikosaponin A dugc cung cap
b&i ChemFaces, Berberin dugc cung cép bdi Vién kiém
nghiém thudc Trung Uong. Cac hda chat methanol,
ethanol, acetonitrile dat tiéu chuan dung cho HPLC va
céc hoa chat dung méi khac.

May sic ky long hiéu nang cao Alliance Water 2695
(MY), may do ham dm ty déng Shimadzu MOC63u (Nhat
Ban), can phan tich Sartorius (200 g + 0,1 mg), may ly tdm
MIKRO 200R - Hettich (Blrc), may phun sdy LPG5 (Trung
Quéc) cuing mdt s6 may moéc va dung cu khac dat tiéu
chuén phong thi nghiém.

2.2. Phuong phap nghién ctvu

2.2.1. Phuong phép chiét xudt dich chiét tir bai thuéc
Nha&t quan tién gia giam

- Xac dinh ham am cla bai thudc Nhat quan tién gia gidm:
Can khoang 3g b6t bai thudc Nhat quéan tién gia giam do
ham &m ty déng bang may Shimadzu & nhiét dé 105°C
dén khai lugng khéng doi.

- Khdo sét lwa chon céc diéu kién chiét xuat, cd cao va
loai tap:

Str dung phuaong phap chiét ndng khao sat cac diéu kién
bao gbm: loai dung méi chiét (nudc, ethanol 30%, 50%,
70%); ty & dugc liéu/dung moi 5/1, 10/1, 15/1, 20/1
(mU/g); nhiét dé chiét suat (40°C, 50°C, 60°C, 70°C); thdi
gian chiét suét (15, 30, 60, 90 phut/ lan); s6 lan chiét xuét
(11an, 2 lan, 3 an).

192

Sau khi da khao sat dugc cac diéu kién chiét xuat & quy mé
phong thi nghiém véi 11,5 g bai thudc Nhat quan tién gia
giam, nang quy mo chiét xuét lén 2,3 kg/mé. Dich chiét tir
céc [an dugc loc qua L&p vai day dé loai bd céac tap khdng
tan. Dich loc dugc c6 thu hoi dung méi & nhiét dé 70 - 80°C,
ap suét giam (60 - 70 mmHg). Dich chiét dugc c6 déc vé ty
& cao 3:1, dé l&ng roitach rieng phan dich chiétva phan cén
roi ti€n hanh loai tap nhu sau: Phan cén duoc thém ethanol
96% Vdi ty & gap bén lan, khudy cho tan hoan toan. Sau dé
thém nudc cat néng vdi thé tich bang thé tich ethanol thém
vao, khudy déu, dé yén 24 gid. Sau dé gan loc qua gidy loc
thu phan dich chiét, bd phan tla khéng tan. C6 dac dich
chiétda loaitap dénty & cao 3:1 (phan 2). Gop hai phan cao
dtrén, tron déu, coé dac va diéu chinh vé ty 1& cao 3:1.

Dinh lugng saikosaponin A va berberin trong dich chiét va
cao bang phuong phap sac ky ldng hiéu nang cao, diéu
kién sic ky dua vao céc nghién ctiu va khao sat thuc té tai
phong thi nghiém cho diéu kién sac ky sau: Co6t YMC C18
(4,6 x 250 mm, 5 pm); budc séng lya chon 265nm; dung
moi pha dong acetonitril : acid phosphoric 0,1% chay theo
chuong trinh gradient tur ty L& (10:90) t&i (90:10) ; thoi gian
chay 15 phat; t6¢c d6 dong 1 mU/phut; nhiét dé cot 30°C.
Phuong phap dinh lugng dong thdi saikosaponin A va
berberin da dugc thdm dinh dat yéu cau theo quy dinh cua
AOAC [10] vdi tinh tuong thich hé théng cao khi cho RSD
(%) < 2% cua thoi gian luu, dién tich pic, s6 dia ly thuyét va
hé s6 doi xirng; khoang tuyén tinh clia saikosaponin A va
berberin lan luot tir 0,25 — 100 pg/mlvdi R?=0,9997 va 0,5
—250 ug/mLvéi R2=0,9999; LOD va LOQ cua saikosaponin
Ava berberin lan lugt 1a 0,1 pg/ml, 0,25 pg/mlva 0,2 pg/ml,
0,5 pg/ml; doé lap lai cho RSD (%) clia saikosaponin A la
1,45% va berberin 1 0,86% déu nho hon 2%; dé thu hoi
trung binh ndm trong khoang 94,48 - 101,67%.

2.2.2. Bo ché bbt cao khé ttrbai thuéc Nhat quén tién gia gidm
Khao séat cac thong sd phun sdy bao gom:

+ Loai t4 dugc hé trg phun sdy: Khéng st dung ta dugc,
Maltodextrin (MD), Aerosil (AE), MD/AE (85:15), MD/AE
(70:30), MD/AE (30:70), MD/AE (15:85).

+ Ty @ t4 dugc/chat rdn trong cao ldng NQT: 10%; 20%;
30%; 40%.

+ Nhiét do dau vao cla budng phun: 150°C, 140°C,
130°C, 120°C.

VGi t6c do cép dich 30 ml/phut, éap suét khinén 2 Bar.
Chi tiéu lira chon quy trinh phun séy:
+Pac tinh chia bét sau phun séy.

+Ham lugng hoat chat trong b6t cao khé dugc dinh lugng

bang phuong phap HPLC da thiét lap.

+ Hiéu suat thu hoi hoat chat:

Ham lugng hoat chét (ug/g) trong bt
cao kho

H,. (%) = x 100

Ham lugng hoat chat (ug/g) theo ly thuyét
+ Hiéu suéat phun say:

H (%) Mg, X (100 - A)

My XCR .+ M,

D



C. V. Men et al. / Vietnam Journal of Community Medicine, Vol. 67, No.4, 190-197

Trong do:

- H_: Hiéu suat phun say.

- M_.: Khéi lugng dich chiét cia 1 mé phun séy (g).

- CR,: Ty & (%) chat ran trong dich chiét ctia 1 mé phun say.
- M,.: Khéi lugng ta dugc don thém dich chiét cia 1 mé
phun say (g).

- M Kh&i lugng bot cao kho thu dugc (g).

- A: D6 8m cla bot cao khd phun say (%).

2.2.3.Péanh gigd moét sé chi tiéu~ché't lugng bot cao khé bao
ché tir bai thuéc Nhét quan tién gia giam

- D6 min Tién hanh theo DBVN V - phu luc 3.5. Can chinh
xéc khoang 10g bot cao kho NQT, rdy qua c& ray 125, sau

do xac dinh lugng bot con lai trén ray bang tir d6 xac dinh
dugc % lugng bot qua ray theo cong thire:

Ty & % luong bot qua ray = (Khéi lugng bot Lic dau (g) -
Khai ligng bot con Lai (g))/(KL bdt lWic dau (g)) x 100.

- Tro toan phan tién hanh theo DBVN V (phu luc 9.8,
phuong phap 2).

- Tro khéng tan trong acid ti€n hanh theo DBVN V - phu luc 9.7.

- Pinh tinh, dinh lwong saikosaponin A va berberin bang
phuong phap HPLC da thiét lap.

2.2.4. X&rly sé liéu

Céac két qua thuc nghiém dugc xi ly thong ké trén
Microsoft Office Excel 2016 va SPSS 27.

Céc thi nghiém dugc tién hanh lap lai 3 lan, tinh gia tri
trung binh va dé léch chuén (SD).

3. KET QUA

3.1. K&t qua xac dinh ham am tir bai thudc Nhat quan
tién gia giam

Bang 1. K&t qua xac dinh ham am bai thudc Nhat quan tién

gia giam
STT Khéi lwgng can bai thudc (g) Db 4m (%)
1 3,021 5,36
3,089 5,58
3,052 5,23
TB+SD 5,39+0,18

3.2.2. K8t qué bao ché cao ldng Nhat quan tién gia gidm

* Nhan xét: K&t qua cho thdy ham 4m cua bai thubc
Nha&t quén tién gia gidm la 5,39 % dat yéu cau cho
nghién clu.
3.2. K&t qua bao ché cao long tir bai thuéc Nhat quén
tién gia giam
3.2.1. Két qua chiét xugt
T viéc khao sat cac didu kién chit xuat bang phuong
phap chiét ndng, thi cac diéu kién chiét xuat dugdc thé
hién tai Bang 2.
K&t qua dinh lvgng saikosaponin A va berberin trong dich
chiét dugc thé hién tai Bang 3.

Bang 2. Thong s6 qui trinh chiét xuat

STT Tén théng sé Théng sé
1 Bot duoc liéu Kich thudc nhd hon Tmm
2 Dung moi chiét Ethanol 50%
3 Ty l&é dung moi/ dugc liéu 10: 1 (mU/g)
4 Nhiét d6 chiét 60°C
5 S6 lan chiét 2 lan
6 Thai gian chiét 60 phut/ lan

Bang 3. K&t qua dinh lwgng saikosaponin A va berberin
trong dich chiét

Ham lwong (ug/g) Hiéu suat (%)
Saikosaponin Berberin Saikosaponin Berberin
A A
B 73,50 1358,00 95,07 96,95
SD 1,42 15,15 1,84 1,08
RSD (%) 1,93 1,12 1,94 1,11

* Nhédn xét: K&t qua cho thay khi chiét xuat bai thubc
Nhat quan tién gia gidm bang phuong phap chiét néng
V@i cac thong sd & Bang 2 cho hiéu suét chiét hoat chat
saikosaponin A va berberin cao déu l&n hon 95%. VGi
hiéu suat cla saikosaponin A va berberin lan luot la
95,07% va 96,95%.

Bang 4. K&t qua chiét xuat, cd dic va loai tap cao Nhat quan tién gia giam

- Ham lwong (ug/g) Khéi lwgng (mg) Hiéu suat bao ché (%)
Tén mau S6 lwgng | Pd 4m (%)
Saikosaponin A | Berberin | Saikosaponin A | Berberin | Saikosaponin A | Berberin
Dugc liéu 6900 gam 5,39 77,31 1401,82 504,69 9151,21
Cao baithudc 3:1 | 2300 gam 88,68 201,13 3728,51 462,60 8575,57 91,67 93,71

- Ty l& ch&t rdn trong cao chua loai tap & 25,12%.
- Ty l& ch&t rén trong cao d3 loai tap la 17,88%.
- Ty l& ch&t rdn dugc loai ra so v6i ban dau L4 28,82%.

*Nhan xét: Cao ldng tir bai thudc Nhat quan tién gia gidm cé
ty l& chat rdn la 25,12%, ham lugng saikosaponin A14201,13
ug/g va berberin la 3728,51 pg/g, dat dugc hiéu suat chiétva
c6 cao d6i vdi saikosaponin A & 91,67% va vdi berberin la
93,71%. Nhu vay, trong hai hoat chét thi sau khi cé déc va
loai tap thi lam gidam ham lugng clia saikosaponin A va ham

lwgng berberin. M&t khac, qué trinh c6 dac clng cé thé gay
phan hily mét phan hoat chat nén lam giam ham lugng trong
cao. Tuy méat hoat chat nhung sau khi loai tap da giam dang
k& ty |& chat rin trong cao chi con lai 17,88%. Viéc loai bét
tap la cén thiét vi lam tang ham lugng hoat chét trong cao,
mat khac céc tap nay khi phun say hay lam tac dau phun,
kho sdy khé hon. Cao lédng bai thudc Nhat quén tién gia giam
3:1 dudc str dung dé ti€p tuc nghién clru xay dung qui trinh
bao ché bot cao khé bang phuong phap phun say.
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3.3. K&t qua bao ché cao khé tir bai thuéc Nhat quan tién gia giam

3.3.1. Khdo st 4nh hu'dng cua ta dugc dén qua trinh phun s&y
Bang 5. K&t qua anh hudng clia loai ta dugc dén qua trinh phun sdy

Chi tiéu chat lwgng cao khé NQT
MAau thir Ta dwoc Hiéu suat thu hdi (%)
Do am (%) | KLR (g/ml) | Chisé nén Cl (%) | HS phun siy (%)
Saikosponin A Berberin
MT1 7,23+0,76 | 0,72+ 0,02 37,45+ 2,21 48,52 38,28 1,51 39,37 + 2,56
MT2 MD 4,96 +0,52 | 0,65+ 0,02 45,22 +2,16 68,52 69,21 +1,08 70,55 + 3,97
MT3 MD/AE (85/15) | 4,52 +0,23 | 0,61 +0,03 40,12 1,96 75,89 75,64 +1,82 82,12+ 3,58
MT4 MD/AE (70/30) | 4,12+0,17 | 0,71 +0,04 38,55+ 1,52 81,22 80,21 +1,08 85,69 + 3,53
MT5 MD/AE (30/70) | 3,77+0,47 | 0,86+ 0,04 32,18+ 2,12 85,14 87,32+1,16 89,06 + 3,86
MT6 MD/AE (15/85) | 3,57+0,15| 0,82 +0,04 33,25+1,85 88,63 89,13+ 1,28 91,22 + 3,58
MT7 AE 3,35+0,24 | 0,90+ 0,05 28,52 + 1,56 88,96 82,47 1,76 85,18 +4,27

* Nhan xét: Ta dugc hd trg phun sdy cé anh hudng l6n dén
chét lugng bot cao khd Nhat quén tién gia gidm. Khi khéng sir
dung ta duoc (MT1) thi bdt bi bét dinh nhiu, hiéu suét phun
sy thap (48,52%), dd 4m cao (7,23%), khéng dat yéu cau
vé do 8m theo tiéu chudn DBVN V (<5%). Khi str dung cac ta
dugc hé trg phun sdy (céng thiic MT2 dén MT7) thi san pham
thu dugc déu cé ham am thép (< 5%). Poéng thdi viéc thém
ta dugc da cai thién dang ké hiéu suat phun séy va hiéu suét
thu hoi saikosaponin A, berberin. Cang tangty & aerosil trong
coéng thic (tr MT3 dén MT7) thi d6 4m cla bot san phdm
cang giam, ty trong biéu kién cta khdi bot cang ldn, chi s6
nén Cl cang thap tdc [ kha ndng tron chay cang tang va dac
biét hiéu suat phun sdy cang cao. Khi tang ty |& aerosil lam
tang hiéu suat phun sdy, diéu nay cé thé do khi dung aesoril

thi cac tiéu phan bot dé say kho triét dé hon, tao bé mat nhdn
han nén cac hat it két tap vdi nhau hodc vao thanh buodng
phun nén lam tang hiéu suat phun say. Trén thuc nghiém cho
th&y, cong thirc MT1 khong duing aerosil thi bdt bam dinh vao
thanh budng sdy nhiéu hon, bt thu dugc & khoi két tu cé
kha nang lién két cao hon céc cong thirc dung aerosil. Phan
tich phuong sai cho thay hau hét cac cong thirc MT2 dén MT7
¢6 sy khéc biét co y nghia thdng ké vé hiéu suat thu hoi hoat
chat (p-value < 0,05), trong d6 cong thirc MT6 cho thay do
am thap, chi s6 nén t6t, hiéu suat phun say cao, hiéu suét
thu ho6i hoat chat cao nhét va khéac biét cé y nghia so vdi hau
hét cac céng thirc con lai, ngoai trir MT5. Tuy nhién cong thirc
MT6 cho hiéu suat phun sy l[6n hon MT5 va dé 4m thap do
do cong thire MT6 dugc lwa chon cho céc khao sét tiép theo.

3.3.2. Khgo sat 4nh hudng cua ty é ta duoc dén qud trinh phun séy

Tién hanh phun sdy trong cung diéu kién nhu MT6, nhung vdi ty lé ta dugc/ chat ran trong cao [an lugt 1a 10, 20, 30, 40%.
Bang 6. K&t qua anh huwéng cla ty lé ta duwgc dén qua trinh phun sy

Chi tiéu chat lwgng cao khé
Mau tht | Ty lé TD/CR (%) Hiéu suat thu hbi (%)
Do am (%) KLR (g/ml) | Chisé Cl (%) | HS phun sdy (%)
Saikosaponin A Berberin
MT8 10 4,52+0,27 | 0,78+0,040 | 37,25+1,72 84,78 72,85+1,23 78,26+ 1,62
MT9 20 3,98+0,23 | 0,80+0,042 | 32,62=1,21 87,23 88,07 +1,28 89,48 = 2,86
MT6 30 3,61+0,12 | 0,82+0,042 | 32,86+1,22 88,72 89,52 +1,43 91,22+ 2,92
MT10 40 3,48+0,18 | 0,88+0,051 | 31,85+1,96 89,61 87,24+ 2,39 81,18 £ 3,58

*Nhan xét: Ty & TD/CR anh hudng dang ké dén dac tinh bét
cao khé, hiéu suat phun sy va hiéu suét thu hoi hoat chat.
Khity & TD/CR & 10% cho san phdm bt c6 ham 8m 4,52%
tuy van dat tiéu chuan chéat lwong bot cao khd theo tiéu
chuan DBVN V nhung van (3 mau thl cé dé am cao nhat.
Khi tédng ty l& TD/CR thi hiéu suét phun sy hoat chat cé xu
hudng tang, bot san phdm cé hinh thi'c cadm quan tét, tuy
nhién hiéu suat thu hoi saikosaponin Ava berberin tdng dan
sau dé giam. Cu thé: Khi tang ty (& TD/CR tir 10% L&n 40%
thi dé 8m giam tir 4,52% xudng con 3,48%, ty trong clia bét
cao kho téng tir 0,78 mg/ml én 0,88 mg/ml, chi s6 nén CI
giam tlr 37,25% xudng con 31,85% tirc kha nang tron chay
cuia khdi bét tang [én, hiéu sudt phun sdy tang, tuy nhién
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hiéu suét thu hodi saikosaponin A va berberin tdng dan sau
do giam. Phan tich ANOVA cho thdy c6 sy khac biét co y
nghia théng ké gilra cac cong thirc dGi vai hiéu suat thu hoi
saikosaponin A va berberin (p-value < 0,05). Khi so sanh
ting cédp cong thirc thi cho thdy cong thirc MT6 va cong
thirc MT9 khéng c6 sy khac biét cé y nghia thong ké vé hiéu
suét thu hoéi ctia ca hai hoat chét (p-value > 0,05). Tuy nhién,
cbng thire MT6 cho hiéu suat phun sdy cao hon MT9 va dé
am thap hon MT9. Do vay, lwa chon MT6 cho céac khao sét
ti€p theo vi: sdn phdm c6 ham am thap 3,61%, ty trong va
kha nang tron chay cao, hiéu suat phun sy dat 88,72% va
hiéu suét thu hoi saikosaponin A, berberin la cao nhat dat
89,52% véi saikosaponin A va 91,22% vdi berberin.



C. V. Men et al. / Vietnam Journal of Community Medicine, Vol. 67, No.4, 190-197

3.3.3. Khgo sét énh hu'dng cua nhiét do ddu vao dén qua trinh phun séy

Tién hanh phun sdy b6t cao khé & cac diéu kién nhiét dé khac nhau tir 120°C dén 150°C. Céac diéu kién da lia chon va
céac diéu kién khac gilr nguyén.

Bang 7. Két qua anh huéng cuia nhiét dd dau vao dén qua trinh phun say

Chi tiéu chat lwgng cao khé NQT
MAau thi | Nhiét dé (°C) e e . HS thu ho6i (%)
b6 am (%) | KLR (g/ml) | Chisoé nén Cl (%) | HS phun say (%)
Saikosaponin A Berberin

MT11 120 4,21+0,22|0,79 0,041 33,91 +1,03 82,26 68,26 + 1,52 70,22 + 2,52

MT12 130 4,01+0,21|0,78 0,040 34,28 + 1,88 88,05 75,13+0,84 78,26 + 3,23

MT6 140 3,63+0,23|0,86 0,045 32,16 + 1,61 88,72 90,02 + 1,58 91,32+ 2,65

MT13 150 3,31+ 0,20 | 0,87 + 0,045 35,32 +1,95 87,86 89,40 = 1,51 88,21 + 3,21
* Nhén xét: Nhiét do khong khi dau vao ti€p xic dautiénvsi  3.4.1. D6 min
dich phun say, no quyét dinh Wwong dung moi dugc boc hai - Bang g, k&t qua danh gia dé min ctia bot cao khé NQT
trong dich chiét va nhiét dé dau ra tiép xuc truc tiép vdi san _
pham. Do d6, né anh hudng truc tiép dén kha nang tao thanh Mau 1 2 3 4 5 6
va chéat lugng san pham. Néu nhiét dd phun sdy thap thi do KL bot lic dau (g) | 10,08 | 10,12 | 10,05 | 10,06 | 10,02 | 10,01
am clia san pham cao va bam nhiéu bét &n thanh budng KL bot conlai(g) | 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
phun saynén lam giam hieu suatphun say (MT11). Neunhiet (2015051 qua ray 100% [ 100% | 100% | 100% | 100% | 100%
dé khi dau vao qua cao thi dé &m san pham thap, nhung san

2 . N N . X . N . 2 > > 0
pham cé mau nau hai sdm diéu nay cé thé do anh hudng TB=SD 100%

cuia nhiét do (MT13). Bén canh d6 phan tich ANOVA cho thay
su khac biét co y nghia théng ké gilra hau hét cac céng thic
dai vai hiéu suét thu hoi hai hoat chét (p-value < 0,05). Khi so
sénh tirng cap cong thirc cho thay cong thirc MT6 va cong
thirc MT13 khéng khac biét c6 y nghia théng ké (p-value >
0,05) d6i v6i hiéu suét thu hoi hai hoat chét, tuy nhién cong
thirc MT6 c6 nhiét do dau vao phun séy thap hon va cho hiéu

K&t qua cho thay ty & phan tram luong bot qua ray s6 125 &
100%, nghia la tat ca bot déu qua ray. Nhu vay, bét cao kho
NQT la dang bot rdt min theo quy dinh ciia DBVNV (> 97%).
3.4.2. Tro toan phén

Bang 10. K&t qua xac dinh tro toan phan cua cao khd NQT

s ,\, LA . x  |Khailwgng |Khai lwong |Ham am| Khéilugng | Trotoan
suat phun say cao han do d6 céng thirc MT6 dugc lua chon. Mau bi () can (g) (%) | saunung(g)| phan (%)
3.3.4. Théng sc‘)'quy trinh bao Ché'bét cao khé 1 29,3267 1,0862 3,54 29,3596 3,14

Bang 8. Ke‘t QI:l.a tho”ng sogm tr’lnh.l:aao .che. ,bot cao khé 9 29,5684 1,0725 3,54 29,6016 3,21
tir bai thuéc Nhat quan tién gia giam
3 29,8623 1,0568 3,54 29,8956 3,27
STT Tén théng sé Théng sé
. TB+SD 3,21%0,06
. x Cao long chiét tir bai thudc
1 Dich phun say ~ R, R N N " ) x N ,
Nhat quan tien gia giam 3:1 Nhu vay, tro toan phan ctia mau cao khd NQT nhé hon 4,0%.
2 Ta dugc phun sy MD/AE (15:85) . .
A ~ 3.4.3. Tro khéng tan trong acid
3 Ty & ta dugc/ chatran 30%
4 Nhiét d6 dau vao 140°C Bang 11. Két qua xac dinh tro khéng tan trong acid HCl
5 T6c dé cép dich 30 ml/phut 5
_oecocapde Dp Méy | Kh8i Wong|Khéi Lwgng [Ham &m | Khéi lugng ;L‘L';'::I‘g It_fgl
6 | Ty ’le chéat ran trong dich phun 15% bi (g) can (g) (%) sau nung (g) (%)
7 Ap suét khi nén dau phun 2 Bar
1 | 50,8962 1,0521 3,54 50,9001 0,38
3.4. Két qua mét sé chi tiéu chat lwgng bot cao khé bao

oy as - . P R e 2 | 50,9148 1,0683 3,54 50,9186 0,37

ché tir bai thuéc Nhat quan tién gia giam

. . . N PO A PR 3 | 50,8586 1,0462 3,54 50,8621 0,35
Hinh thdc cam quan bt khdé toi mau ndu nhat, c6 mui
thom dé&c trung cua bai thuéc nhu Hinh 1. TB=SD 0,37+0,019

= -.___- S Py

Hinh 1. Hinh b6t cao khé NQT

K&t qua cho thay ty & tro khéng tan trong acid HCL1a 0,37 £ 0,019%.

3.4.4. binh tinh saikosaponin A va berberin
a

e
(=
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Berberin

Salkosaapoali A

B

s Bl a (] Bim i 5o i
(TSNS

Hinh 2. SKD clia Saikosaponin A va Berberin chuén (a),
mau bot cao khd NQT (b)

Mau bot cao khoé NQT xuét hién pic ctia saikosaponin Ava

berberin vdi thoi gian lwu twong Ung vdi thoi gian lwu clia

dung dich saikosaponin A va berberin chuén.

3.4.5. M6t s6 chi tiu vé tinh chét va ham luong hoat chét
saikosaponin A va berberin ctia bét cao khé NQT

Bang 12. K&t qua mét s6 chi tiéu vé tinh chat va ham luong
hoat chét saikosaponin A va berberin ctia bt cao khé NQT

L6 D6 &m Ty trong | Chi sé nén|Saikosaponin| Berberin
: (g/ml) Cl (%) A (mg/g) (mg/g)

L61]| 3,48+0,13 |0,87+0,012(32,66+0,50| 4,62+0,06 |75,01+1,16

L62| 3,59+0,12 |0,87+0,015(33,03+0,43| 4,61+0,07 |74,31+1,08

L6 3| 3,53+0,05 |0,85+0,015|33,05+0,71 4,56+0,16 [75,34+0,88

B 3,53 0,86 32,91 4,60 74,89

RSD

(%) 2,92 1,84 1,58 1,63 1,35

K&t qua cho thay khi thuc hién phun sdy 6 3 16 bot cao khd
thu dugc c6 dé 4m trung binh 14 3,53% déu nho hon 5%
dat yéu cau vé dé &m clia cao khd theo DDVN V; ty trong
trung binh 0,86 g/ml; chisé nén Cl la 32,91% thuéc nhom
tron chay kém. Ham lugng saikosaponin A va berberin
trung binh [an lugt la 4,60 mg/g va 74,89 mg/g.

4. BAN LUAN

Quy trinh bao ché& b6t cao kho tir bai thudc Nhat quén tién
gia gidm da duoc xay dung bdng phuong phap phun say
vGi cac théng so t6i wu. Trong nghién ctu nay, hé ta dugc
maltodextrin k&t hgp vdi aerosil cho hiéu sudt phun sy
va hiéu suét thu hoi hoat chéat cao. Aerosil c6 téac dung cai
thién tinh chay ctia bot va gidm hién tugng bét dinh cla
san pham trong bubng say, tir dé gép phan nang cao hiéu
suét thu hoi bot cao khé. Su két hgp gilta maltodextrin va
aerosil da gilup cai thién cac chi tiéu chéat lugng cua bot
cao khé nhu dd 8m, ty trong va chi sé nén, tao diéu kién
thuén lgi cho qua trinh bao ché.

Mot s6 chi tiéu chat luong clia bét cao kho thu duge nhu
cam quan, dd min, tro toan phan, tro khéng tan trong acid,
dé am, dinh tinh va ham lugng hoat chat déu dat yéu cau
theo tiéu chuén cua ché pham bét tir dugc liéu. Bot cao
kho thu dugc cé mau nau nhat, mui dac trung cua bai
thu6c, dd am thap va dé min cao, cho thdy qua trinh phun
sdy da tao dugc san pham bot cao khd 8n dinh. Bén canh
dé viéc dinh tinh va dinh lwong saikosaponin A va berberin
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trong bot cao khé cho thdy cac hoat chat dac trung cla
bai thuéc van gilt duoc sau qua trinh phun say. Piéu nay
ching to digu kién phun say dugc lwa chon trong nghién
cttu la phu hgp va khong gay anh hudng dang ké dén ham
lugng hoat chat. K&t qua nay clng cho thdy cong nghé
phun sdy cé thé tao ra cidc sadn pham bdt chiét xuat tir
duoc liéu c6 dd 8n dinh cao va kha nang bao vé hoat chat
tét. Nhin chung quy trinh bao ché bt cao kho tir bai thuéc
Nhat quén tién gia gidm bang phuong phap phun say dugc
xay dung trong nghién cltu cho thay kha nang irng dung bt
cao khd vao san xuat cic dang ché pham. Tuy nhién van
con céac han ché khi chua danh gia dugc day du céc tiéu
chuén chéat lugng ctia bot cao khé va tac dung diéu tri trén
thuc nghiém cuia bot cao kho, dac biét trong diéu tri bénh
gan ma cac nghién cltu da chi ra ctia bai thuéc Nhat quan
tién [3], [4]. Do d6, trong c4c nghién cliu tiép theo can tiép
tuc xay dung day du céc tiéu chudn chéat lugng cho bét
cao kho, déng thai danh gia tac dung dugc ly va tinh an
toan trong diéu trj clia bot cao khé Nhat quan tién gia gidm
tir do6 phét trién cac dang ché pham hoan chinh c6 chat
lugng cao, phuc vu cho muc dich diéu tri.

5. KET LUAN

Daxay dung dugc quy trinh bao ché va danh gia mot sé chi
tiéu chat lugng chia b6t cao kho tir bai thuéc Nhat quan
tién gia giam. Khao sat dugc diéu kién thich hgp phun say
b6t cao khd véi hé ta dugc hd tro phun sdy maltodextrin/
aerosol (15:85), ty & t4 dugc/chat rdn 1 30%, nhiétdé dau
vao 140°C, t6c do cép dich 30 ml/phut, ap suét khi nén
2 Bar. Danh gia dugc mot s6 chi tiéu chét lugng bot cao
kh tir bai thubc nhat quan tién gia giam gom: Cadm quan,
dd min, tro toan phan, tro khéng tan trong acid, dinh tinh
saikosaponin A va berberin bang HPLC, dé am, ty trong,
chi s6 nén, ham lugng saikosaponin A va berberin.
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