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ANH HUONG CUA TA DUQ'C PEN BAO CHE BOT CAO KHO
DON KIM (Bidens pilosa L.) BANG PHUONG PHAP PHUN SAY

Nguyén Trong Diép’, Nguyén Hoang Hiép'
Pham Van Vwong?, Tran Thanh Haf
TOM TAT
Muc tiéu: Danh gia dwoc anh hwéng ta dwoc dén bao ché bét cao khd Don kim bang
phwong phap phun sdy. Nguyén liéu va phwong phdp: Phun sy cao Don kim 2:1 trén thiét bi
LPG-5. Khao séat vé loai ta dwoc, ty & t& dwoc/chét ran. Danh gia chi tiéu vé dd am, tinh hat
am, khdi lwong riéng, chi sé nén Cl, hiéu suét phun sy, ham lwong va hiéu suét thu hoi
flavonoid cGia s&n pham. Két qua: Ta duwoc thém vao cai thién duoc tinh chat co ly, hiéu suét
phun séy va hiéu suét thu héi flavonoid ctia bét cao khd Bon kim, nhwng ¢ xu hwéng lam giadm
ham lwong hoat chat. Két luan: Ta dwoc thich hop dé bao ché bot cao khé Pon kim bang
phwong phéap phun sdy la Aerosil/maltodextril (5/5) vé&i ty |é ta dwoc/chat rén trong dich chiét la
10%.
* Ty khéa: Bon kim; Flavonoid; Phun séy.

The Effects of Excipients on the Quality of Bidens pilosa L.
Extract Powder Prepared by Spray-drying

Summary

Objectives: To investigate the effects of excipients on spray-drying process of Bidens pilosa
extract. Materials and methods: Bidens pilposa L. extract (2:1) was spray-dried by LPG-5 with
different excipients and excipient/residue ratios. Evaluate the hudimity, hygroscopicity, density,
Cl index, spray drying yield, flavonoid content and recovery of product. Results: The physical
properties, spray drying yield and recovery of product were improved when added excipients,
however the flavonoid content was decreased. Conclusion: The suitable excipients for
spray-drying process of Bidens pilosa extract was mixture of Aerosill/maltodextril (5:5) with the
excipient/residue ratio of 10%.

* Keywords: Bidens pilosa; Flavonoid; Spray drying.

DAT VAN BE phenylpropanoid... Trong d6, flavonoid 1a
nhém hoat chéat chinh lién quan t&i tac
gbc & Nam My, ngay nay phan bé & dung duwoc ly cida Bon kim. Bon kim
céc ving nhiét doi va can nhigt doi. dU9cC st dung rong rai nhu mot vi thuoe
Thanh phan héa hoc chinh clia Pon kim  €hong sot rét, bao vé gan, chong viém va
la tinh dau, flavonoid, polyacetylen, terpenoid, ~ ¢2¢ Pénh lién quan t&i chuyen hoa... [4].
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Tuy nhién, & Viét Nam hién nay viéc st
dung Bon kim van mang tinh ¢b truyén
dwdi cac dang bao ché don gidn nhuw
thuéc séc, thudc thang... nén hiéu qua
khong cao. Dé phat trién ngudn duoc liéu
nay va hién dai héa dang bao ché, truwéc
hét can nghién ctu bao ché dang bét cao
khé ban thanh phdm. C6 nhiéu phuong
phép dé bao ché bét cao khd, trong do
phun sdy |a mét gidi phap mang lai hiéu
qué cao, thoi gian 1am khé ngén (vai giay),
san phadm thu dwoc cha yéu dang hinh
cau véi kich thwdc nhd, déng thoi cai
thién tinh chat co ly cta san pham. Do do,
phwong phap phun say dwoc lwa chon dé
bao ché bét cao khd Bon kim. Trong nghién
clru nay, ching t6i bao cao két qua:
Pénh gid énh hudng cia tad dwoc dén
hiéu suét va cdc chi tiéu chat luwong cua
bot cao khé nham Iwa chon ta duoc hé tro
phun séy thich hop nhét.

NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN cUU

1. Nguyén liéu va thiét bi

*Nguyén liéu:

B6 phan trén mat dat cta Bon kim
dwoc thu hai tai Pa Nang vao thang
02/2020. Dwoc liéu dwoc rira sach, say &
60°C cho dén khi d® 4m < 10%. Xay, ray
dworc liéu, thu dwoc dang bét tho.

Héa chét: Quercetin chuén (hdang Sigma
Aldrick, Han Quéc), nhém clorid, methanol
dat tiéu chuén tinh khiét phan tich; t4 dwoc:
Aerosil, lactose, maltodextrin, manitol dat
tiéu chuan dwoc dung.

* Thiét bi, dung cu:

May quang phdé UV-Vis Jasco V-730
(Nhat Ban), thiét bi chiét nong 50 it
(Viét Nam), thiét bi phun sdy LPG-5

4

(Trung Quéc), can phan tich Mettler Toledo
(Thuy Si) c¢6 dd chinh xac dén 0,1 mg,
may do d6 &m tw déng ADAM (Anh).

2. Phwong phap nghién ciru

*Piéu ché dich chiét Bon kim:

Qua qua trinh khao sat, lwa chon
thédng sb cta quy trinh diéu ché cao Pon
kim nhw sau: Chiét xuat theo phwong
phap chiét néng v&i ethanol 50%, nhiét
dé 60°C, ty Ié dung moéi/dwoc lieu 20/1,
thdi gian chiét 4 gio. Tién hanh chiét 3 mé,
mbéi mé 2 kg dwoc liéu. Dich chiét duwoc
loc qua gidy loc rdi thu |4y phan dich
trong. C6 dich chiét & nhiét d6 60 - 70°C
dén khi thu dwoc cao 2:1. Bé cao lang
qua dém, gan lay phan dich trong. Phan
can duoc thém ethanol 96% vai ty 1& gap
2 1an (kI/kl), khudy déu, dé l&ng qua dém
réi loc qua gidy loc thu lay phan dich
chiét. Gép 2 phan dich chiét, c6 va diéu
chinh vé ty I& cao 2:1. Cao Pon kim 2:1
c6 ty lé chét rdn 30,41%, ham lwong
flavonoid 19,30 mg/g tinh theo quercetin/
nguyén liéu kho kiét.

* Bao ché bt cao khé Bon kim bang
phun séy:

Cao Bon kim 2:1 dwoc trdn déu voi
ta4 dwoc, thém nuwédc dé diéu chinh ty 1&
chét ran trong dich phun (CR/DP) 1 15%.
Tién hanh phun sy trén thiét bi LPG-5
v6i kiéu phun ly tam tbéc d6 cao. Cai dat
céc théng sb6 vé nhiét do phun say, téc do
cép dich theo tirng diéu kién thi nghiém.
Céc théng sb khao sat gdbm: Loai ta duoc
hé trg phun sy, ty 18 t4& dwoc/chat ran
trong cao (TD/CR). Cac chi tiéu danh gia
gébm: D6 &m, tinh hat &m, khéi lwong
riéng, chi sd nén CI, hiéu suat phun say,
ham lwong va hiéu suét thu hoi flavonoid.
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* Phuong phap danh gia chi tiéu chét
leong cua bot cao kho7:

- Ham &m: Th&r theo PL9.6 - Dwoc
dién Viéet Nam V. Can khodng 2g ché
pham séy & 105°C & &p suét thwéng dén
khdi lwong khéng dbéi. M&i mau tién hanh
3 lan.

- Khéi lwong riéng (g/ml) va chi sé nén
Cl [7]: Can khoang 4 - 5g bét nguyén liéu,
cho vao éng dong 25 ml khé sach, doc
thé tich V; (ml), gé dén thé tich khéng ddi
va doc thé tich V, (ml). Khéi lwong riéng
thé (dp) va khéi lwong riéng goé (di) dwoc
xac dinh 1a ty sb gitra khdi lvong (g) va
thé tich bot (ml). M&i mau tién hanh 3 1an.
Chi sb nén Cl dwoc tinh theo biéu thirc:
(De—Db)

De

banh gia kha nang tron chay theo chi
s6 Cl theo USP40 nhu sau:

Cl= x 100

STT | Chisé nén Cl | Bic tinh tron chay
1 <10 Rat t6t
2 11-15 Tét
3 16 - 20 Kha
4 21-25 Tron chdy dwoc
5 26 - 31 Kém tron chay
6 32-37 R4t kém
7 > 38 R4, rat kém

- Tinh hat &m: Cho khoang 2g mau bot
phun séy vao dia petri, bdo quan trong
binh hat &m & 25°C va d6 &m twong déi
75 + 2% (tao ra bang dung dich NaCl bao
hoa). Sau 7 ngay, xac dinh lai khéi lwong
cac mau bot. Tinh hat &m cla bdt dwoc
biéu thi bang s6 gam nwéc hap thu trén
100g chét ran kh6. M&i mau tién hanh
3 lan.

- Ham lwong flavonoid toan phan:
Phwong phap quang phé UV-Vis.

+ Dung dich th&: Can chinh xac
khoang 400 mg b6t cao khé cho vao binh
dinh m&c 50 ml, thém khoang 40 ml
ethanol 50%, siéu am trong 30 phut, dé
ngudi réi thém ethanol 50% vira dd 50 ml,
ldc déu, loc qua mang loc 0,45 pm.

+ Chuén bj dung dich chuén: Can chinh
xac khoang 10 mg quercetin chuén, pha
trong ethanol 50% dé dwoc cac ndéng do
10; 12,5; 15; 17,5 va 20 pg/ml.

+ Dung dich lam phan &rng: Dung dich
AICI3 2% pha trong methanol.

+ Lam phan ng: 5 ml dung dich
chuén hoac thé dwoc tron déu véi 5 ml
dung dich AICl; 2%/MeOH, sau 30 phut
dem do quang. Mau trang 1a mau dung
dich th& tron cung lwgng methanol.
Do quang & bwéc séng 415 nm. T ndng
dd va mat dé quang cta dung dich chuén
tinh ra ham lwong flavonoid trong céc
mau ther. M&i mau tién hanh 3 1an [3].

- Hiéu suét phun sdy va hiéu suét thu
héi hoat chat: Ty lé (%) gitra thuc té thu
dwoc so véi ly thuyét.

KET QUA NGHIEN CU*U VA
BAN LUAN

1. Anh hwéng cua ta dwoc dén
phun say cao Pon kim

Tién hanh phun siy cao don kim 2:1
trong cung diéu kién: Ty Ié TD/CR 10%,
ty I&6 CR/DP 15%, nhiét d6 dau vao 140°C,
tbc d6 cap dich 10 vong/phat (25 mi/pht),
ap suét khi nén dau phun 0,2 Bar, nhung
vOi cac ta dwoc la: Maltodextrin, Aerosil,
manitol, lactose va cdng thirc khdng co
ta duwoc.
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Béng 1: Anh hwéng cda loai t4 dwoc dén phun sdy cao Don kim.
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Hinh 1:B6t cao khé Bon kim & cac cong thire FO - F4.

Bang 1 cho thay: So vé&i cong thirc khong dung ta duwoc (FO), cac cong thirc st
dung ta dwoc c6 xu hwdng lam tang hiéu suét phun sy, giam do6 &m, gidm ham luong
flavonoid nhung tang hiéu suét thu hdi flavonoid. Trong do, cac cong thirc dung ta
dwoc déu c6 do am thap, dap (ng yéu cau cta Dwoc dién Viét Nam V (< 5%). Vé tinh
hat &m, chi c6 cong thirc dung Aerosil (F1) thdp hon, cac cong thirc con lai twong
dwong véi FO. V& kha nang tron chay, chi c6 cong thire F1 cai thién dwoc khéd nang
tron chay, thé hién & viéc lam gidm chi sé6 Cl. V& cam quan, cong thirc FO khéng dung
ta dwoc, bot bi von cuc nhiéu nhét, con cdng thire F1 cho bét tron chay tét nhét, khdng
bi von cuc. Khéi lwong riéng cé xu hwéng tdng & cong thirc dung maltodextrin va
lactose. Ham Iwgng flavonoid ¢é xu hwéng giam & cac céng thire dung ta dworc, trong
dé céng thirc F3, F4 thap nhat. Tuy nhién, hiéu suéat thu héi flavonoid lai ¢6 xu hwdng
tang & céc cong thirc dung ta dwoc. Nhw vay, viéc dung ta dwoc cai thién tinh chét co
ly cta bodt cao khd, nhwng lam gidm ham lwong hoat chat. Trong cac ta dworc,
maltodextrin va Aerosil c6 xu hwéng cho san pham cé ham luwgng hoat chét cao hon,
it hit &m hon céc ta dwoc khac, nhwng cai thién hiéu suét va tinh chat co ly hon cong
thirc FO. Do d6, maltodextrin va Aerosil dwoc lwa chon dé tiép tuc khao sat.

6
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2. Anh hwéng cua ty 1é ta dwoc phéi hop aerosil va maltodextril
Tién hanh phun sdy cao Don kim giéng nhw khao sat & trén, nhwng véi ta dwoc 1a
hén hop maltodextrin va Aerosil & ty 1& khac nhau.

Bang 2: Anh hwéng cla ty 1& Aerosil/maltodextrin dén phun sy tao bot cao kho
Bon kim.

Cong | o 410 0m | vonoia| "R | WD TORNL s
thie | “yodextrin | (%) (mg/g) Fla\(l%r;md (%) (g/100g) | (9/m)) c
o | e | | e | e | |
o | | | e | e | | e |
o | e e | | | e || e [
o | | e | s | e |
o | | | | e | B | e |

Hinh 2: Hinh anh bét cao khé Bon kim & cac cong thirc F5 - F9.

Bang 2 cho thay: Khi giam dan ty 1& Aerosil va tdng dan ty 1& maltodextrin c6 xu
hwéng l1am dan d& &m, nhwng déu & muirc thap va dat yéu cau cia Dwoc dién Viét
Nam V (< 5%). Tinh hat &m, khéi lwong riéng va chi sé Cl ciing c6 xu hwéng tang nhe
(t&ng Cl nghia la gidm kha nang tron chay cta bot). Hiéu suat phun sy it khac biét khi
phun sdy v&i ty & Aerosil/maltodextrin khac nhau. Ham lwong va hiéu suét thu hoi
flavonoid c6 xu hwéng tang nhe khi tdng dan ty I& maltodextrin va gidm dan ty lé
Aerosil. V& cadm quan (hinh 2), & cong thirc cé ty 1& Aerosil cao hon, bét it bi von cuc,
tron chay tét hon. Diéu nay cé thé do khi phun sy véi ty & cao Aerosil, cac giot 16ng
bt dau khd c6 xu hwéng day Aerosil Ién phia bé mét tiéu phan, tao thanh 16p vé c6
nhiéu aerosil 1am cho mau bot cé xu huwéng nhat hon va tron chay tét hon. Vi Aerosil
c6 kich thwdc nhd (vai nm), vira c6 vai trd chéng két tu, gitp sy khé tét hon, vira 13
ta dwoc lam tang kha nang chay cta bot.
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Nhw vay, khi gidm dan ty & Aerosil va tang dan ty I&é maltodextrin, bét thu dwoc c6
xu hwdng lam tang dan d6 &m, tang tinh hat &m, gidm kha nang tron chay, tdng ham
lwong va hiéu suét thu héi flavonoid. Vé&i muc tiéu phun sy tao bét cao khd ban thanh
pham cho bao ché cac dang thudc ran, bot can c6 ham lwong hoat chat cao dong thoi
c6 tinh chét co Iy phu hop. Do d6, cong thirc F7 dwoc lwa chon dé khao sét tiép.

3. Anh hwéng cua ty 1é ta dwore/chét ran

Tién hanh phun séy véi cac diéu kién nhw & cong thiec F7, nhwng véi ty 1 ta
dwoc/chét ran trong cao Pon kim khac nhau.

Bang 3: Anh huwéng cla ty 1é t4 dwoc/chét rdn dén phun sdy tao bdt cao kho
Don kim.

s Hiéu suéat Hiéu . . . 4
Céng Tyle D6 am | Flavonoid | thu hdi suéat Tm;h hat Chi s
thee | DGR | (mg/g) | flavonoid | phunséy | @M di(g/mi) | Cl
% | 9’ . (g/100g) (n=3)
(%) (%)

505+ | 17,26+ | 8945+ 2121+ | 062+ |4579+

Fo ] 0,17 0,35 1,81 47,38 0,61 0,02 1,73
225+ | 1710+ | 93,06+ 2191+ | 063t |37,50¢

F10 5 0,07 0,57 3,10 58,01 0,75 0,01 1,05
216+ | 1674+ | 9541+ 1899+ | 063+ |3517¢

F7 10 0,09 0,45 2,56 66,25 0,46 0,02 1,37
189+ | 1604+ | 9562+ 1875+ | 064+ |3255¢

Fi 15 0,10 0,49 2,92 67,63 0,64 0,01 1,12
150+ | 1556+ | 96,76+ 1804+ | 065+ |3043¢

F12 20 0,05 0,67 4,17 71,69 0,71 0,01 0,54
134+ | 1515+ | 9816+ 1753+ | 0,68+ |2820¢

F13 25 0,06 0,55 3,565 72,68 0,67 0,03 0,34
109+ | 1476+ | 9945+ 16,67+ | 0,69+ |27,50¢

F14 1 30 0,03 0,51 3,43 76,30 0,58 0,02 0,47

F14

Hinh 3: Hinh anh bt cao khé Bon kim & cdng thirc F10 - F14.

/4
F11

F10 F7 F12
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Khi ting dan ty lé t4 dwoc c6 xu
hwéng 1am gidm dd dm, gidm tinh hat am,
tang kha nang tron chay (gidm chi sé Cl),
tang hiéu suét phun say, gidm ham luong
flavonoid nhwng tang hiéu suédt thu hoi
flavonoid. Diéu nay cho thay vai trd cla ta
dwoc trong qua trinh phun sy bét cao
khd Bon kim, dé 1a cai thién tinh chat co
ly clia san phdm. Vi khé khan nhét khi
phun sy bét cao khé 1a hién twong bét
dinh, déng banh, khong thu dwgc san
pham khé & mét sé dich chiét dwoc liéu.
Dac biét 1a dich chiét chira nhiéu dwong,
acid hiru co hodc cac thanh phan than
dau khéc. Do do, cac ta dwoc dwoc thém
vao gilp qua trinh sdy kho thuan tién
hon, déng th&i cai thién céc tinh chét co
ly ctia sdn pham. Tuy nhién, viéc thém ta
duwoc ciing c6 nhwoc diém la lam gidm
ham lwong hoat chét do hién twong pha
loAng néng dd. Két qua phun sdy cao
Pon kim cho thdy, khi khéng cé ta4 dwoc
van thu dwoc bot cao khdé nhwng hiéu
suat thap, bot c6 dd 4m cao, hit Am manh,
kém tron chay. Vi vay, v&i muc tiéu phun
séy tao bdt cao khd dé bao ché cac ché
pham thuéc rén tr cay Bon kim, can lya
chon diéu kién phun sy thich hop dé vira
c6 ham lwong hoat chat cao, vira dam
b&o tinh chat co ly. Trong cac cong thirc
khao sat ty & t& dwoc, cong thie F7, F11
phu hop hon ca. Tuy nhién, cdng thirc F7
dwoc lya chon vi st dung it td dwgc hon.

KET LUAN

Trén co s& khdo sat anh huwdéng cua
loai t& dwoc, ty I& TD/CR dén tinh chat co
ly, hiéu suét phun séy, ham lwgng va hiéu
suét thu hdi flavonoid, da lwa chon duoc
ta4 dwoc thich hop dé bao ché bot cao khod
Pon kim bang phwong phap phun siy 1a
Aerosil/maltodextril (5/5) voi ty 1é ta dwoc/
chét ran trong dich chiét 1a 10%.
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