Nghién ctru khoa hoc c6ng nghé

NGHIEN CUU BAO CHE BQT CAO KHO RE PINH LANG LA NHO
(Polyscias fruticosa L)) BANG PHUONG PHAP SAY PHUN
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1. PAT VAN DE

Dinh ling 14 nh6 (Polyscias fruticosa L.) tir 1au da duoc biét dén 1a duoc licu
quy c6 gia tri cao trong y hoc [1, 2]. R& dinh ling 1a bd phan chtra nhiéu thanh phan
cac vitamin nhom B, vitamin C va amino acid... ddc biét 1a saponin c6 tac dung tang
cuong thé luc, ste déo dai, hdi phuc strc khoe khi bi suy nhugc, chéng stress [3].
Trong do6 acid oleanolic 1a mot triterpen thugc nhém saponin cé tac dung khang
viém, chdng oxy hoa dién hinh [4]. Ché pham ting cuong sitc khoe bao ché tir ré
dinh lang 14 nho duoc st dung trong chuong trinh du hanh vii try Intercosmos cua
Lién bang Nga va dwoc cic nha khoa hoc goi 1a “Thubc sinh thich nghi”
(Adaptogen) [5].

Dé nang cao hiéu qua st dung, hién nay cao khé dinh ling duoc Gng dung
rong rai nham thay thé cho dang dich chiét 16ng truyén théng, phtt hgp hon véi nhu
cau diéu tri va thuan tién trong qua trinh san xut thanh pham, gop phan dam bao su
ddng nhat va nang cao chat luong ciia cac ché pham thude. K¥ thuat siy phun duoc
su dung phé bién trong bao ché cac loai bot cao kho tir duge liéu véi hiéu suit cao,
thoi gian sy phun ngin, ndng do hoat chat cao, 6n dinh, dé tiéu chuan hoa... [6].
Dic biét, sdy phun thich hop dé sdy céac loai dich chiét co chira nhiéu thanh phan
hoat tinh sinh hoc nhay cam vé6i nhiét d, cin giam thiéu thoi gian sdy. V&i nhiing
uu diém d6 va dé dam bao cac yéu cau chit lugng ché pham, ching t6i nghién ciru
bao ché bot cao kho ré dinh lang 1a nho, tir d6 lya chon dugc cac thong sb quy trinh
thich hop dé tao ra bot ban thanh phém c6 chat lugng va do 6n dinh cao ung dung
trong bao ché vién nang ctng.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu nghién ctru
Nguyén liéu

Cao long ré dinh lang 14 nho (Polyscias fruticosa L.) dugc chiét tir ré dinh ling
trén 4 nam tudi thu hai & Thai Binh vao thang 5/2023. RE dugc 1am sach, loai bo tap,
sdy kho dat dén d6 4m khong qua 12%, sau d6 nghién nho.

Chiét bot ré dinh ling bang phuong phap chiét ngdm & 70°C sir dung dung moi
ethanol 40% trong thoi gian 4 h véi ti 1& dugc liéu:dung méi 1a 1:8 (w/v). Tién hanh
chiét 3 lan.
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Dich chiét dugc cb ¢ nhi’ét gi(f) 70°C dén khi thu cao co ty 1€ dugc ligu:dung
moi la 1:1 (w/v), cao co ti 1€ chat ran 10%, ham lugng acid oleanolic 0,25 mg/g.

Vit tw, héa chit

- Thiét bi: Ta sﬁiy (Memmert, Puc), can phﬁn tich (O}}aus, MY¥), can k¥ thuat
(Ohaus, My), may say phun LPG-5 (Trung Quoc), kinh hién vi dién tir quét phan
giai cao (Hitachi S-4800, Nhat Ban).

- Dung cu: Binh dinh’ml'l:c 500 ml, 1000 ml (Duran, Pttc), binh thuy tinh 500
ml, 1000 ml (Duran, btrc), ong dong 25 ml (Duran, Ptrc), bat su, lo thuy tinh.

- Hoa chat: Chat chuan acid oleanolic (> 97%, Sigma - My), cac ta dugc:
Maltodextrin - MD, Aerosil - AE (Sigma) va con tuyét doi (Viét Nam) dat tiéu
chuan dugc dung.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp bdo ché bét cao khé ré dinh ling ld nhé

Cao long dinh lang duoc thém cac ta duoc hf) tro sdy phun (MD, AE), bo sung
nuge cat dé thu duge dich phun ¢6 ham lugng chat ran theo ting diéu kién khao sat.
Tién hanh say phun v6i kiéu phun ly tdm toc do cao. Cai dat cac thong s6 vé nhiét do
sdy phun, toc do cap dich theo ting di€u kién thi nghiém. Céc thong s6 khao sat gom:
Ty 1€ ta dugc trong dich phun; ty 1€ ta dugc/chat ran (TD/CR); nhiét 6 say phun.

2.2.2. Phwong phdp ddnh gid cdc chi tiéu chit lwgng bét cao kho siy phun

- Cam quan va hinh thai bot: Quan sat bang cam quan va chyp bang kinh hién
vi dién to quét SEM (Hitachi S-4800, Nhat Ban).

- Hiéu sudt sdy phun: La ty 1& (%) giita khdi lugng san pham thu dugc so véi
ly thuyét, dugc tinh theo cong thuec:

M x 100
m

Trong do: H 1a hiéu suat siy phun (%); M 1a khdi luong bot cao kho dinh lang thu

duoc (g); m la khoi lugng bot cao khd dinh lang thu dugc theo ly thuyét (g).

H (%) =

- Xéc dinh khéi lwong riéng va chi s6 nén CI (Carr's compressibility index):
Can khoang 4 g bot nguyén liéu, cho vao 6ng dong co dung tich 25 ml khd sach va
doc thé tich V, (ml), g0 dén thé tich khong dbi va doc thé tich V, (ml). Khéi lugng
riéng tho (dB) duoc xdc dinh la ty s6 gitra khéi lugng bot (g) va thé tich V, (ml),
biéu thi bang g/ml. Khdi luong riéng sau gd (dT) dugc xac dinh 1a ty s6 gitra khoi
luong ciia bot (g) va thé tich V, (ml), biéu thi bang g/ml. Chi s6 nén CI dugc tinh
theo biéu thirc sau:

dT — dB

Cl =———— x 100
dT

banh gia kha néng tron chay theo chi s6 CI theo chuyén luan “Power flow”
cua Dugc dién My (USP 40) [7].
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Bang 1. Kha ning tron chay theo chi s6 nén CI

STT Chi s6 nén CI Dac tinh tron chay
1 <10 Rt tot
2 11-15 Tét
3 16 - 20 Kha
4 21-25 Tron chay dugc
5 26 -31 Kém tron chay
6 32-37 Rét kém
7 >38 Rét, rat kém

- Ham 4m: X4c dinh theo Phu luc 9.6, Duoc dién Viét Nam V [8]. Lwong mau
thtr (khodng 2 g) dugc dan mong thanh 16p véi @6 day khong qua 5 mm trong lo
thity tinh (hodc lo nhém). Say & nhiét d6 105°C trong 3 h, sau do 1am ngudi trong
binh chan khong, xac dinh khdi lugng mau sau khi sa”iy. Tinh d6 4m cta bot cao khod
theo cong thiic:

My — My
W (%) =———— x 100
mo
Trong d6: W 1a do am cua bot cao kho (%); my 13 khdi lugng bot ban dau (g);
m; 1a khoi lugng bot sau khi say (g).

- Tinh hiit am: Mau bot sy phun (khoang 2 g) cho vao dia petri dugc bao quan
trong binh hiit am & 25°C va do am tuong ddi 75,3% duoc tao ra bang dung dich
NaCl bao hoa. Sau 7 ngay, xac dinh lai khéi lugng ciia cadc mau bot. Tinh hut am
dugc biéu thi bang s6 gam nude hap thu trén 100 g chit ran kho. Sy thay doi vé mau
sdc cua bot cling duoc quan sat ddng thoi [9].

- Pinh luong acid oleanolic: Xac dinh bang phuong phap sic ky long hiéu
nang cao (HPLC) [8]:

+ Chuan bi mau thir: Can chinh x4c khoang 5 g ché phdm vao binh nén nat mai
100 ml, thém 40 ml dung dich acid hydrocloric 4 M, lic siéu 4m 10 phat. Pun sbi hoi
luu trong 3 h, dé ngudi, loc dich thuy phan lay can. Dung 30 ml nud6ce (chia lam 3 lan)
trang binh thuy phén va loc qua gidy loc. Dung nudce de rira gidy loc va cin dén khi
nudce rira trung tinh (thu bang gidy quy). Say can va gidy loc & 60°C dén kho (khoang
2 h). Thém vao cin 30 ml cloroform, dun séi nhe trén cach thay 5 phut, loc. Chiét lai
can nhu trén 2 1an nita, tap trung cac dich chiét cloroform, ¢ trén cach thuy dén can.
Hoa tan cin vira du trong 5 ml methanol, tron déu, loc qua mang loc 0,45 pm.

+ Chuép bi mau chuan: Can chinh xac mot lugng miu khoang 10 mg acid
o[eanolic chuan vao binh di,nh muc 10 mL, thém 8 mL methanol, lac k¥ dé hoa tan,
bd sung methanol vira du dén vach, tron déu. Loc qua mang loc 0,45 pum.

+ Pidu kién sic ky: Cot kich thude (25 cm x 4,6 mm) dwoc nhdi pha tinh C (5
um) hodc tuong duong.
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Detector quang phd tir ngoai dit & budc song 205 nm.
Téc d6 dong: 1,3 ml/min.
Thé tich tiém: 10 pl.

~ + Céch tién hanh: Tién hanh sac ky lan luot voi dung dich thir va dung dich
chuén. Tinh ham lugng acid oleanolic dga vao dién tich pic thu dugc trén sac k}'{ do
cua dung dich thit, dung dich chuan va nong d¢ ctia dung dich acid oleanolic chuan.

2.2.3. Phwong phap xir ly s6 ligu

Cac dir liéu dugc phan tich bang phe“mv mém’ Microsoft Excel 2010. Xac dinh
ham lugng va cac tinh chat 1y héa clia san pham, tién hanh Iap lai 3 lan.

3. KET QUA VA BAN LUAN

3.1. Két qud khdo sdt 1y 1¢ td dwoc dung trong sdy phun

_ Tham khdo mdt s0 tai liéu vé& sdy phun bot cao khé [10, 11,12], ¢6 dinh cac

diéu kién sau: Nhiét d6 dau vao 160 + 2°C, toc do vong quay bom dich 15
vong/phit, ap suét voi phun 0,35 Mpa. Lay 500 ml cao long dinh lang thu dugc,
thém 50 g ta duoc voi ti 1€ MD/AE khac nhau theo cong thuc tir CT1 dén CT7, bd

sung 500 ml nudc cat dé tao ra dich say phun chuén héa véi ti 16 ran/dich phun 10%
(w/v) va ti 1€ ta dugc/chat ran 50/50 (w/w).

Bang 2. Anh hudng cua ty 16 ta duge MD/AE dén sdy phun tao bot cao kho r& dinh

lang
Tylé e Tinh hat % Ham Khoi Hiéu suit
Cong| duoc am Ham am | lugng acid | lwgng Chi s6 CI Si'(l).’ phun
thire MD (@/100g) (%) oleanolic | riéng dT %)
/AE | B8 (mg/g) | (g/ml) ’
15,01 3,6 1,09 0,45 28,53 68,1
CTl 07100 +0,91 +0,4 +0,03 +0,05 +1,3 +2,1
15,75 3.7 113 054 2776 69.9
C12 20/80 +1,02 +0,5 +0,04 +0,03 +1,45 +2,0
16,35 39 1,11 0,73 27,92 79,9
CI3 | 40060 1 41 | 207 | =003 £006 | 107 +12
17,17 4.5 1,29 0,89 23,22 80,0
CT4 50750 +1,05 +0,6 +0,02 +0,04 +1,12 +1,3
19,87 4.9 1.25 0,87 2515 77.8
15 60/40 +1,10 +0,8 + 0,01 + 0,08 + 1,47 +272
20,55 5,2 1,23 0,67 40,03 76,7
CT6 | 80720 1 117 | Los +0,04 +007 | =156 +13
22,75 53 1,27 0,60 4275 75,3
cT7 10070 +1,15 +0,7 +0,03 + 0,05 + 1,35 +1,7
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Hinh 1. Hinh anh cac mau bot cao kho ré dinh lang sau sy phun

Céc cong thirc khao sat déu tao ra dang bot min, c6 mui thom déc trung cua
dinh ling. Cong thirc CT1, CT2, CT3, CT4 va CT5 c6 ham am dat yéu cau (<5%)
theo dugc dién Viét Nam V. Khi ting dan ti 16 MD, giam ti 1¢ AE lam tang ham am
ctia san phim. Cong thirc CT1 chi dung AE tao ra san pham c6 mau tring, bong toi,
d& tao bui. Khi ting dan ti 16 MD dén cong thie CT7 (MD/AE = 100/0) san phim
mau vang ddm hon va xuét hién hién twong déng von nhiéu. Tinh hit 4m cua céac
cong thirc ciing tang dan khi ting ti 16 MD. Sau 01 tuan dé trong binh hat am ¢ 25°C
va d6 am tuong ddi 75,3% dugc tao ra bang dung dich NaCl bio hoa, cic mau cong
thire ¢6 tinh hit 4m cao c6 su thay d6i 16n vé cam quan, xuét hién hién tugng dong
von, bét dinh.
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Khi phdi hop MD va AE & céc ti 1¢ khac nhau da lam ting hiéu suat siy phun
va khdi lugng riéng ciia san pham so voi cong thic chi ding MD hodc AE. Ti 18
MD/AE = 50/50 & cong thitc CT4 ciing cho san pham c6 hiéu suat va khéi luong
riéng cao nhét trong cac cong thirc dugc khao sat (hi€u suét dat 81,0% va khoi lugng
riéng dat 0,89). Panh gia kha nang tron chay theo chi sb CI thi cong thirc CT4 cho
kha nang tron chay dugc, cong thiic CT1, CT2 va CT3 kém tron chay, cong thiic
CT6 va CT7 rat kém va khong dat yéu cau. Ham luong acid oleanolic ciing ting dan
khi tang MD, gidm ti 1€ AE. Trong d6 cong thirc CT4 c¢6 ham lugng acid oleanolic
cao nhat (1,29 mg/g) trong cac cong thic dugc khao sat.

Tir cac khao sat trén cho thay cong thirc CT4 c6 cam quan, ham a4m, chi sb CI,

hiéu suit tét, ham lwong acid qleanolic cao. Do vay, cong thuc CT4 voéi ty 1€
MD/AE = 50/50 duoc lua chon dé khao sat ti€p.

3.2. Két qua khdo sdt 1y 1¢ td dwoc/chit rin diing trong sdy phun

Tién hanh say phun cao long ré dinh ling trong cing diéu kién: Ti 18 ta duoc
theo cong thirc CT4, ti 1€ chét ran/dich phun 10% (w/v), nhiét d0 dau vao 160 + 2°C,
tbc do vong quay bom dich 15 vong/phut, ap suat voi phun 0,35 Mpa, nhung véi ti
1é ta dugc/chat ran (TD/CR) khac nhau (cong thirc CT8, CT9, CT10).

Bang 3. Anh huong cia ty 18 ta duoc/chat ran
dén say phun tao bot cao kho ré dinh ling

> 1A Ham e
Ty 1 .
. y ¢ Tinh Ham lwgng Khoi . « | Hiéu suat
Cong TD/ L x - lugng Chi s6 %
i hiat am am acid " say phun
thirc CR . riéng dT CI
% (g/100g) (%) oleanolic (e/ml) (%)
(%) (mg/g) g
17,17 4,5 1,29 + 0,89 23,22 80,0
T4 100 b b b 2 9 2
C + 1,05 +0,6 0,02 + 0,04 +1,12 +1,3
23,00 4,3 1,31+ 0,80 34,67 70,0
CT8 70 b 9 b 9 9 b
+1,58 +0,8 0,03 +0,07 | £2,03 +1,4
25,5 4,8 1,34 + 0,76 4224 70,1
T 4 b 2 b b 9 b
c1o 0 +1,95 +0,7 0,02 +0,84 | £1,96 +1,6
CT10 20 - - - - - -

Cac cong thirc khao sat déu tao ra dang bot min va ham am dat yéu clu
(<5%) theo dugc dién Viét Nam V. Ti 1¢ ta duge bd sung vao dich séy phun c6 anh
hudng dén céc tinh chét cia san pham. Khi ti 1¢ ta dugc thap, lam tang ham luong
acid oleanolic trong ché pham Tuy nhién, tinh bam dinh cua dich sdy phun chua
duoc cai thién nén san pham bam nhiéu 1én thanh thiét bj 1am qua trinh sy phun
thyc hién kho va hiéu suét siy phun thap. Khi ting ti 1¢ td dwoc c6 xu hudng lam
giam ham luong acid oleanolic va tinh hiit &m, nhung ting khdi lugng riéng va hiéu
sudt sdy phun. Tang ti 16 TD/CR 1én 100% & cong thirc CT4 cho bot tron chay tot
hon (CI = 23,22 + 1,12), con cong thirc CT8 va CT9 tao ra san pham rat kém tron
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chay (Chi s6 CI lan luot 1a 34,67 + 2,03 va 42,24 + 1,96). Cong thirc CT10 co ti 1¢
TD/CR la 20% lam cho san pham bi bét dinh va hinh thanh nhiéu giot bam trén
thanh binh nén sdy phun khéong thanh cong, vi vay cac chi ti€u vé hiéu suit sy
phun, tinh hat 4am, ham am, khéi lugng riéng va chi s6 nén CI khong duge xéac dinh.

O ca 3 cong thire CT4, CT8 va CT9 khong co su chénh léch dang ké ham
h}’o’ng acid oleanolip, trong lghi céng thiac CT4 voi ti 1€ TD/CR 100% c6 hiéu suat
say phun, tinh hat am, ham am, khoi 1uqr}g riéng va g:hi sO nén CI vuot troi so voi
hai cong thirc con lai nén dugc lua chon dé khao sat tiép theo.

3.3. Anh hwéng ciia nhiét dp sdy phun

Tiéq hanh sdy phun véi cac diéu kién giéng cong thire CT4, nhung khac nhau vé
nhiét d6 say phun (CT11, CT12, CT13). Két qua say phun dugc thé hién & Bang 4.

Bang 4. Anh huéng cta nhiét do dén say phun tao bot cao kho ré dinh ling

Nhiét Ham Khéi Hiéu
Co Nhigtdp | dp Tinh Ham lwgng | lwong Chi s suit
tl(l) "8 | dAuvao | dhu | hatim am acid riéng Cllso say
Y o ra | (g/100g) | (%) | oleanolic | dT phun
9] (mg/g) | (g/ml) (%)
17,17 4,5 1,29 0,89 23,22 80,0
CT4 160+2 | 85+2 ’ ’ ’ ’ ’ ’
+ 1,05 +0,6 +0,02 +0,04 | £1,12 | £1,3
17,75 3,9 1,22 0,67 24,68 76,6
TI11 | 180+2 +2 ’ ’ > > > )
¢ 80 %0 +1,35 +0,9 + 0,04 +0,15 | £1,05 | =14
16,06 5,1 1,27 0,54 29,15 72,2
CT12 | 140+2 | 80+2 ’ ’ ’ ’ ’ ’
+200 | £1,0 | +003 | +085|+136| +14
16,11 6,13 1,23 0,40 33,27 69,4

CT13 | 120+2 | 70+2

+ 1,65 +0,7 +0,03 +0,05 | £1,69 | £1,9

Bang 4 cho thay, nhiét d6 sdy qua thip hay qua cao déu anh huong dén chat
luong bot cao kho ré dinh ling. Khi nhiét d6 sdy phun cang cao thi d6 4m san phim
cang thap, dat khoang 3,9% & nhiét ¢ 180°C (CT11) va 6,1% ¢ nhiét do 120°C
(CT13). Tinh hit 4m c6 xu hudng giam khi giam dan nhiét d6 siy phun. Hiéu suét
sdy phun va ham lugng acid oleanolic c¢6 xu huéng ting khi ting nhiét d6 tir 120°C
1én 160°C. Khi nhiét do sdy thap (< 120°C) do am khong khi cao, chénh léch am
giita nguyén lidu va tic nhan sdy thap 1am cho am tir bé mat nguyén liéu boc hoi
cham, dan dén sy khuéch tan 4m bén trong ra khéi bé mat véi toc do cham. Nguoc
lai, khi ting nhiét d6 sdy, nguyén liéu dugc d6t nong nhanh, chénh léch d6 4m giira
nguyén liéu va khong khi nong cao, lam ting téc d6 dich chuyén am tir bén trong
nguyén liéu ra bé mat va tir bé mat ra moi truong. Do d6, ¢ 4m trong nguyén lidu
giam nhanh. Tuy nhién, khi nhiét d6 ting qua cao (> 180°C) gy anh hudng dén cac
thanh phan min cam vai nhiét d6, chung c6 thé bi chay mot phan va bam 1én thanh
thiét bi, 1am giam ham luong acid oleanolic va hi€u sudt thu hdi san phém [12].
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Két qua cho thy sy phun ¢ nhiét d6 160°C san pham bot cao khé thu duge co
ham luong acid oleanolic khoang 1,29 mg/g, d6 am khoang 4,5% tuong tmg v&i
hiéu sut thu hoi san pham cao nhat 1 80,0%. Vi vay, lwa chon cac thong s cho sy
phun bao ché cao khé r& dinh ling 14 nho gdm: Ti 1¢ chét rin trong dich phun 10%
(w/v), ti 1€ TD/CR: 100% (w/w), ti 1¢ MD/AE: 50/50 (w/w), nhiét d0 dau vao:
160°C, toc d6 vong quay bom dich:15 vong/phut, ap suat voi phun: 0,35 Mpa.

Bot cao kho bao ché tur cong thuc trén dugc chyp anh SEM dé danh gia hinh
thai (Hinh 2).

(M) 5.0KV 4.9 ! ARRERL IMS-NKL 5.0kV 4.9mm x10.0k SE(M)
Hinh 2. Anh SEM cua b6t cao kho ré dinh lang 14 nhd

Két qué chup anh SEM cho théy, bot cao kho thu dugc c6 cac hat dang hinh
cAu, bé mit hoi san sui, kich thudc cac hat tuong ddi déng déu dao dong trong
khoang tr 2-15 pm.

Ham luong acid oleanolic trong CT4 (1,29 + 0,02 mg/g) cao hon nhiéu so véi
cong bd cua Chir Thanh Huyén va cong sy vé ham luong acid oleanolic trong bot
cao kho dinh ling thu dugc bang phuong phép siy phun (0,23 mg/g) [13]. Su khac
biét nay do nhiéu yéu td anh huong nhu ngudn nguyén liéu ré dinh ling sir dung,
quy trinh chiét cao 16ng, k¥ thuat sy phun... Trong d6, cac théng s6 k¥ thuét cua
qué trinh sdy phun dong vai tro rat quan trong anh hudng dén chit lugng bot cao kho
thu duoc.

4. KET LUAN

D khao sat dugc cac thong sd dé siy phun tao bot cao kho ré dinh ling trén
thiét bi LPG-5: Ti 1é chat rén trong dich phun 10% (w/v), ti 16 TD/CR: 100% (w/w),
ti 1€ MD/AE: 50/50 (w/w), nhiét do dau vao: 160°C, téc do vong quay bom dich: 15
vong/phut, ap suat voi phun: 0,35 Mpa. Vi cac thong sd nay, da bao ché dugc bot
cao kho ré dinh lang v6i hidu suat hiéu 1a 80%, bot c6 dd am 4,5%, khoi luwong riéng
0,89 g/ml, chi s6 nén CI = 23,22 va ham luong acid oleanolic 1,29 mg/g. Hinh thai
bot qua chup SEM c¢6 dang hinh cAu, bé mat hoi sin sui, kich thudc cac hat tuong
d6i ddng déu dao dong trong khoang tir 2-15 pm.
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SUMMARY

PREPARATION OF DRY POWDER FROM ROOT OF POLYSCIAS
FRUTICOSA USING THE SPRAY DRYING METHOD

The research aimed to explore the technical parameters for preparing dry
extract powder from root of Polyscias fruticosa using the spray drying method with
an LPG-5 apparatus. Investigated parameters encompassed excipients (MD, AE), the
ratio of excipients/solids in the liquid concentrate, and drying temperature. Optimal
parameters for the spray drying process were determined as follows: 50/50 (w/w)
mixture of MD and AE served as the spray drying excipient, with a 10% (w/v) solid
content ratio in the liquid concentrate and a 100% (w/w) excipient/solid ratio.
Operating conditions included an inlet temperature of 160°C, a liquid pump rotation
speed of 15 rotations/minute, and a spray nozzle pressure of 0.35 MPa. Utilizing
these parameters, the spray drying process yielded dry extract powder with an
efficiency of 80%. The resulting powder comprised spherical particles ranging from
2-15 pum, with a density of 0.89 + 0.04 g/ml, a compressibility index (CI) of 23.22 +
1.12, moisture content of 4.5 + 0.6%, moisture sorption of 17.17 = 1.05 g/100 g, and
an oleanolic acid content of 1.29 = 0.02 mg/g.

Keywords: Polyscias fruticosa L., spray drying, oleanolic acid, dinh ling, sdy
phun.
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