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Tém tit
Muc tiéu: Péanh gid anh hudng cua céc td duge dén bao ché bot cao khd Diép
ha chiu ding (DHCP) bing phwong phép phun siy. Phwong phdp nghién ciru:
Phun séy cao DHCD 5:1 trén thiét bj LPG-5. Khao sét anh huong cua td dugc va
ty 16 t4 duoc/chat rin dén hiéu suét va chat lugng bot cao kho thu dugc. Chi tidu
danh gia g@)m do am, tinh hdt Am, khoi lvong riéng, chi s6 nén Carr, hiéu suat
phun sdy, ham luong va hiéu suat thu hoi phyllanthin ctia bot cao kho. Két qua:
T4 dugc thém vao di cai thién hiéu suat va chit lugng cua bot cao khé DHCD
bao ché bang phuwong phdp phun sdy. Viéc phdi hop cic td dugc da cai thién
duoc khbi lugng riéng cua bot cao kho. Khi ting ty 1€ td dugc lam tang hi¢u sut
phun say nhung lam giam ham lugng hoat chat. Hon hop td dugc thich hgp nhét
dé bao ché bot cao kho DHCD 1a Aerosil/polyvinyl pyrolidon K30 (1:1, ki/kl)
voi ty 1€ 20% so voi chét rin trong cao. Bot cao khd thu dugc c6 do am <
5%, ham lugng phyllanthin 9,05 + 0,07 mg/g, khi lugng riéng 0,73 + 0,01 g/mL,
hiéu suit phun sy dat 64,47%. Két lugn: Hon hop ta duoc thich hop dé bao ché
bot cao khé DHCD bang phuong phap phun sy 1a Aerosil/polyvinyl pyrolidon
K30 (1:1) véi ty 16 ta duoc/chét rn trong cao 12 20%.
Tir khéa: Diép ha chiu déng; Phyllanthin; Phun sdy; Cao kho.
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Objectives: To investigate the effects of excipients on the preparation of
Phyllanthus amarus Schum. et Thonn. dry extract powder by spray-drying.
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Methods: Phyllanthus amarus Schum. et Thonn. extract (5:1) was spray-dried by
LPG-5 with different excipients and excipient/residue ratios. Evaluating the
humidity, hygroscopicity, tap density, Carr's compressibility index, spray drying
yield, phyllanthine (PHY) content and recovery of products. Results: Excipients
improved the performance and quality of Phyllanthus amarus dry extract powder
prepared by spray drying. The combination of excipients has improved the tap
density. Increasing the excipient ratio increases spray drying efficiency but
reduces the active ingredient content. The most suitable excipient to prepare
Phyllanthus amarus dry extract powder was Aerosil/polyvinyl pyrrolidone K30
(1:1, kI/kl) with an excipients/ residue ratio of 20%. The dry extract powder has
moisture < 5%, phyllanthin content of 9.05 + 0.07 mg/g, density of 0.73 £ 0.01
g/mL, and spray drying efficiency of 64.47%. Conclusion: The suitable excipient
to prepare Phyllanthus amarus dry extract powder by spray drying method is
Aerosil/polyvinyl pyrrolidone K30 (1:1) with an excipients/ residue ratio of 20%.

Keywords: Phyllanthus amarus Schum. et Thonn.; Phyllanthine; Spray drying;
Dry extract.

sinh hoc ndi tréi nhu chdng oxy héa,
bao vé gan, chdéng ung thu, chéng
viém, khang khuén, tic dung diéu hoa
mién dich va chéng tiéu duong [3, 4, 5].
DHCD dugc st dung nhu mdt vi thude
y hoc ) truyén va la duoc li€u cho
nhiéu ché phém thudc. Tuy nhién, dé
ning cao chét lugng va gid tri cia cdc
ché phém tr DHCD, can nghién ctru
bao ché dang bot cao khd. Trong do,
phun say 1a giai phap 1am khd mang lai
hiéu qua cao, thoi gian lam kho ngin,
san pham thu dugc chil yéu dang hinh
cau véi kich thudc nho, dong thoi cai

PAT VAN DE

Di¢p ha chau déng (Phyllanthus
amarus Schum. et Thonn.), ho Thau
dau (Euphorbiaceae), 1a loai cdy pho
bién & Viét Nam ciing nhu cdc nudc
khi hau nhiét do6i nhu Malaysia,
Indonesia. DHCD duoc st dung nhu
mot vi thude dan gian dé chira dinh
rau, myn nhot, 16 ngtra, bénh gan, sot,
dau mat, ran cin [1]. Thanh phan héa
hoc chinh trong DHCP gbm lignan
(phyllanthin, hypophyllanthin, niranthin,
phylterlin), flavonoid (rutin, quercetin-

3-O-glucosid, kaempferol, quercetin,
quercitrin), alkaloid, triterpen, sterol,
tannin va dau dé bay hoi [2]. Nhiéu
nghién ctu cho thdy, phyllanthin 1a
mot trong nhitng nhém hoat chét chinh
trong DHCP, do ¢6 mdt sb tic dung
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thién tinh chit co - 1y cua san pham
nén phit hop véi cdc dang bao ché hién
dai nhu vién nén, vién nang... [0].
Viéc xay duyng quy trinh bao ché bot
cao kho bao ché bang phuong phdp
phun sdy can xem xét nhicu yéu té.
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Trong d6, td dugc gilt vai trO quan
trong do c¢6 anh hudng dén ca hiéu suat
quy trinh va chat lugng san pham. Vi
vdy, nghién ctru nay duogc tién hanh
nham: Pdnh gid danh hwéng cia td
dwoc dén bao ché bét cao khé DHCD
bang phwong phdp phun sdy, tir d6 lua
chon ra td duoc thich hop dé xdy dung
quy trinh bao ché bét cao khé DHCP.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ctru

* Nguyén liéu:

Duogc liéu: DHCD thu hai tai thanh
phé Pa Ning. Thu 1y phan trén mat
dat, rira sach 10i sdy & 60°C dén khi do
am < 10%. Nghién nho duoc liéu, ray
qua rdy Imm. B0t dugc liéu khd duoc
bao quan trong tdi nilon kin, dé &
phong thi nghiém dén khi str dung.

Hoéa chat: Phyllanthin chuan ham
lugng 99,5% (hang Sigma Aldrick),
acetonitril dat tiéu chuan tinh khiét
phan tich; td dugc: Aerosil (AE), manitol,
hydroxypropyl methylcellulose (HPMC)
E6, polyvinyl pyrolidon (PVP) K30 dat
tiéu chuan duoc dung.

* Thiét bi, dung cu: H¢ théng HPLC
Waters-2469 tiém tay, cot Waters C18
(Sum, 150 x 3.9 mml.D.), dau do UV-
Vis; thiét bi chiét néng 50 lit (Viét
Nam), thiét bi phun say LPG-5 (Trung
Qudc), can phan tich Mettler Toledo
(Thuy S1) c6 do chinh xac dén 0,1mg,

mdy do d6 am tu dong ADAM (Anh)
va mot so thiét bi dung cu khic.

2. Phwong phap nghién ciu

- Bao ché cao long DHCD:

Chiét xuét theo phuong phdp chiét
néng voi ethanol 50%, nhiét do 60°C,
ty 1&¢ dung mdi/dugc ligu 20/1 (tt/kl),
thoi gian chiét 1 gid. Chiét 3 mé, mdi
mé Skg dugc liéu. Gop céc dich chiét,
loc qua mang loc 0,2mm thu ldy phan
dich trong. Co6 dich chiét & nhiét do
75 - 80°C dén khi thu dugc cao 4:1.
Thém ethanol 96% véi ty 1€ 3/1 (tt/tt),
khudy déu. Dé cao lang qua dém, gan
lay phan dich trong roi tiép tuc cb dic
vé ty 18 cao 5:1. Cao DHCD 5:1 ¢6
ty 1& chat ran 25,30%, ham lugng
phyllanthin 11,94 mg/g (1,194%) tinh
theo muc do kho kiét.

- Bao ché bot cao khdé DHCD bang
phuong phép phun siy:

Cao DHCD 5:1 duoc tron déu véi td
duge, thém nude dé diéu chinh ty 18
chét rin trong dich phun (CR/DP) vé
15%. Tién hanh phun siy trén thiét bi
LPG-5. Cai dit céc thong s phun siy:
Nhiét d6 phun sdy 140 + 2°C, téc do
cap dich 30 mL/phit. Cdc thong sb
khao sit gdm anh huéng cua loai td
dugc, hon hop ti duoc, ty 1& t4
duoc/chat rin trong cao (TD/CR). Céc
chi tiéu danh gia gdm do am, tinh hiit
am, khoi luong riéng, chi s6 nén CI,
hiéu sudt phun sdy, ham luong va
hiéu suit thu hoi phyllanthin (PHY).
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Madi cong thirc phun siy véi 100g cao
DHCD 5:1.

- Panh gid chi tiéu chat lugng cua
bot cao kho:

Do am: Thir theo Duoc dién Viét
Nam V, Phu luc 9.6. Can khoang 2g
ché phim siy & 105°C & 4p suét
thuong dén khéi luong khong doi. Mdi
mau tién hanh 3 1an.

Khéi luong riéng (g/mL) va chi sb
nén [7]: Can khoang 4 - 5g bot cao
kho, cho vao ng dong 25mL kho sach,
doc thé tich V, (mL), g6 dén thé tich
khong ddi va doc thé tich V, (mL).
Khéi luong riéng thdé (dy) va khéi
lugng riéng sau go (d,) dugc xac dinh
1a ty s6 giita khdi lugng (g) va thé tich
bot twong tmg (mL). Md&i miu tién
hanh 3 lan. Chi sé nén CI dugc tinh
theo biéu thirc:

Cl (%) =

d -d
_W@-dy) oo
d

t

Kha nang tron chay dugc danh gia
theo chi s6 CI, chuyén luin “Power
flow” ctia Dugc dién My (USP 40).

Tinh hit am: Cho khoang 2g mau
bot phun sdy vao dia petri, bao quan
trong binh hit 4m & 25°C va do am
tvong ddi 75 + 2% (tao ra bang dung
dich NaCl bao hoa). Sau 7 ngay, xac
dinh lai khdi lugng cdc mau bot. Tinh
hit 4m cua bot duge biéu thi béng )
gam nudc hap thu trén 100g chét ran
khé [6]. Mdi mAu tién hanh 3 1an.
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Ham lugng phyllanthin: Phuong phéap
sac ky 16ng hiéu nang cao.

Pidu kién phan tich: Cot Waters
C18 (Sum, 150 x 3,9mm); detector UV,
budc soéng 230nm; tde do dong
1 mL/phdt; thé tich tiém 15pL; dung
moi pha dong acetonitril/nudc (45:55).

Chuén bi céc dung dich chuan: Tu
10mg phyllanthin chuan, hoa tan voi
methanol trong binh dinh muc 200mL,
thém methanol vira du dén vach, lac
déu (dung dich chuan gbc). Tir dung
dich chuan gc, tién hanh pha lodng sir
dung dung mdi methanol va binh dinh
mirc dé duge diy dung dich chuan c6
nong do: 5 ug/mL, 10 ug/mL, 20 pg/mL,
30 ug/mL, 40 pg/mL, 50 pg/mL.

Chuin bi dung dich thir: Can chinh
xdc khoang 50mg bot cao khd trong
binh noén, thém 30mL methanol, si€u
am 30 phiit ¢ nhiét d6 45°C. Chuyén
vao binh dinh mic 50mL, dung 5mL
methanol dé trang binh nén va dinh
muc vua du béng methanol, lic déu.
Dich loc dugc loc qua mang loc 0,45um
trude khi tiém vao hé thong sic ky.

Tién hanh sic ky véi diéu kién nhu
trén, ghi lai dién tich pic cia mau
chudn va thir. Tir phuong trinh duong
chuan tinh ra ndéng d6 ham luong
phyllanthin trong bt cao kho

Hiéu sudt (HS) phun say va HS thu
hoi hoat chat 1a ty 18 (%) giita thuc té
thu duoc so véi Iy thuyét.
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1. Anh huéng cia loai ta dwoc

KET QUA NGHIEN CUU VA BAN LUAN

Tién hanh phun siy cao DHCPD trong cting diéu kién vé ty 1& % CR/DP va cic

thong s6 phun say nhu da trinh bay & muyc 2, ty 1¢ TD/CR 20% nhung véi cdc ta

dugc khéc nhau. Két qua dugc trinh bay ¢ bang 1.

Bang 1. Anh huong cua loai td dugc dén phun séy cao DHCP (X + SD, n = 3).

x HS thu hdéi HS Tinh
Cén b6 am PHY PHY hun d,
o & T4 duge L . CI (%)
e say
(%) (mg/g) (g/mL)
vt @ (% @y ¥
FO - 2,82 +0,10 10,07 +0,15 84,29 +0,98 43,14 2,72 +0,06 0,68 +0,02 30,00 0,60
Fl AE  1.83£008 890016 $943+137 6002 192£004 050001 22,65+049
F2 Manitol 2,56 +0,05 8,54+0,13 8581+1,23 42,76 0,68 +£0,05 0,58 +0,02 24,66 £ 0,52
F3  PVPK30 227011 954017 95854148 67,10 076£005 011001 23334050
F4 HPMCE6 2,51+0,09 9,19+0,18 92,38+1,42 50,03 1,43+0,06 0,33 +0,02 26,67 £0,55

F2

F3
Hinh 1. Hinh anh bt cao kho ¢6 cac cong thuc tir FO - F4.
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Cic cong thuc khao sit déu tao
thanh dang bot cao khd, tuy nhién,
cong thutc FO (khong str dung ta duoc)
bi vén cuc nhiéu. Két qua ¢ bang 1
cho thay: Tét ca cong thirc déu ¢6 ham
Am rat thép, cao nhat 12 2,82% & cong
thirc FO. Tinh hit 4m cia cic cong
thirc ¢6 su khac biét rd rét; trong do,
cao nhat & cong thirc FO khi khong sir
dung td dugc. Tinh hdt am ting dan
theo thu tu: F2 < F3 < F4 < F1 < FO.
Sau 7 ngay bao quan ¢ mdi truong co
d6 am 75 + 2% thi cong thirc FO bi bét
lai thanh khéi, cong thirc F3, F4 hit
4m it hon va c6 hién tuong két dinh,
cdc bot cong thic F1, F2 hau nhu
khong thay d6i v& mit cam quan.
Cong thuc FO khi khong st dung ta
dugc cho bot c6 ham lugng hoat chat
cao hon so véi céc cong thirc st dung
td dugc (10,07 mg/g) nhung lai cé
hiéu sudt thu hdi thip nhit (84,29%).
Piéu nay ching to tid duge thém vao
¢6 vai trd bao vé hoat chit khoi cic
tdac dong bat loi trong qué trinh phun

sdy (chu yéu 1a nhiét vid/hodc oxy
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khong khi), thé hién ¢ hiéu suit thu
hdi hoat chit c6 xu huéng cao hon FO.
Tuy nhién, tdc dung bao v¢ hoat chét
cua cdc td dugc la khac nhau. Trong
d6, ham luong va hiéu sudt thu hoi
hoat chat giam dan theo thu tu F3 >
F4 > F1 > F2. Cong thuc FO va F2 cho
higu suit phun sdy thap nhat, cao nhat
la F3. Khi dianh gid kha ndng tron
chay theo chi s6 CI thi cong thic F1,
F2, F3 & muc tron chay khd, con FO
va F4 tron chdy kém. Cong thirc phun
sdy khong c6 ti dugc (FO) c6 khdi
luong riéng cao hon, nhung ham am
va tinh hit 4m 16n hon, hi¢u suét thu
hoi va hiéu sudt phun sdy thap hon,
kha ning tron chay cta bot kém nhat
so v&i cdc cong thuc khac. Cong thuc
F2 c6 ham luong PHY va hiéu suét
phun siy thap nhat. Nhu viy, cong
thirc F1, F3, F4 c6 hiéu Suét phun séy
va mirc chat lugng tot hon so véi cong
thirc khong dung td dugc. Do d6, cic
td duoc AE, PVP K30, HPMC E6
dugc lua chon dé tiép tuc khao sat anh

hudng ctia hon hop céc td dugc nay.
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2. Anh hwéng ciia hdn hop ta dwoc

Tién hanh phun say cao DHCP gidng nhu khao sit & trén nhung voi cdc hdn

hop ta duoc khic nhau. Két qua duoc trinh bay ¢ bang 2.

Bang 2. Anh hudng ctia hon hop ta dugc dén phun siy cao DHCD (X + SD, n = 3).

Lz HS thu hdi  HS phun .
Céng ) Do 4m PHY PHY £ Tinh hit am di
thi Ta dugc say @/100g) CI (%)
trc % m 3 'mL
(%) (mg/g) (%) (%) (g/mL)
F5 AE:HPMCE6 (1:1)  2,04+0,08 9,14+0,08 91,87 +0,92 52,08 5,56+0,08 0,63+0,02 22,75+0,57
Fo AE:PVP K30 (1:1) 2,10£0,05 9,05+0,07 90,92+ 1,36 64,47 1,99+0,05 0,73+0,01 22,25+0,34
F7 AE:Manitol (1:1) 2,75+0,09 8,55+0,04 85,89+1,63 59,13 2,02+0,07 0,700,001 31,00+0,23
PVP
F8 2,12+0,07 9,85+0,06 98,94+ 1,48 63,94 1,74 +£0,06 0,31 +0,02 26,00 +0,53

K30:HPMC E6 (1:1)

Hinh 2. Hinh anh bt cao kho ¢6 cac cong thuc tu F5 - F8.

Céc cong thic khao sit déu tao
thanh dang bot kho toi, dong nhat. Két
qua cho thy: Su phdi hop td duoc dé
phun sdy c6 anh huéng dén hiéu suét
phun sy va cdc chi tiéu chét luong cta
bot cao kho tao thanh. Tat ca cong thtrc
déu c6 ham am thap va déu < 5%. Vé
tinh hdt 4m, cong thirc F5 hit am manh
nhat (5,56%), cic cong thuc con lai 1a

tuong duong nhau. Cong thirc F8 c6
ham luwong va hiéu suit thu hoéi PHY
cao nhat, thap nhit 1a & cong thic F7.
Hiéu suat phun say & cong thuc F6, F8
la cao nhat (lan lugt la 64,47%,
63,94%) va thap nhat ¢ cong thic F5
(52,08%). Khéi luong riéng cia cic
cong thirc dao dong kha 16n, tr 0,31 -
0,73 g/mL, trong d6 cong thirc F6
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(AE:PVP K30, 1:1) c6 khéi luong
riéng cao nhét, 16n hon nhiéu so voi
viéc dung don I¢é cac ta dugc (F1, F3).
O céc cong thtc st dung AE (F5, F6)
thi bot c6 kha nang tron chay kha, cac
cong thirc con lai & mirc kém tron chay.

Nhu vay, cdc cong thirc st dung ta
duogc ca ¢ dang don 1¢ (F1 - F4) hay
dang phdi hop (F5 - F8) thi vé co ban
da cai thién dugc céc tinh chat 1y - héa
va hiéu suit phun sdy ciia san pham.
Chi riéng ham luong PHY 1a thip hon
cong thirc khong sur dung t4 duoc (FO),

nhung van dat yéu cau theo chuyén
ludn cao DHCP ding trong Duoc dién
Viét Nam V (khong nho hon 5 mg/g).
Vé tong quit thi cong thirc F6 cho bot
6 chit lwvong va hiéu suit phun siy tot
hon. Mac du cdc cong thirc F3, F4, F8
c6 ham luong PHY c¢6 xu hudng cao
hon, nhung khdi luong riéng lai rat
thdp nén khong thich hgp dé bao ché
céc dang thudc ran. Do d6, nghién ciru
lya chon cong thiuc F6 st dung hon
hop td dugc AE:PVP K30 (1:1) cho
céc khao sit tiép theo.

3. Anh hwéng cia ty 18 ta dwoc/chat ran

Tién hanh phun sdy véi cdc didu kién nhu & cong thire F6, nhung véi cdc ty 18
TD/CR khéc nhau. Két qua danh gid mot s6 thong sé ctia bot cao kho dugce trinh

bay & bang 3.

Bang 3. Anh huong cta ty 1¢ TD/CR dén phun sdy cao DHCP (X + SD, n = 3).

~HS
o . HS thu hbi
R Ty I8 Po am P d,
fl‘l’l‘l‘cg TD/CR PHY (mg/g) THY pg';““ ar:‘;‘gl; 11::; | CI1 (%)
(%) (%) y ®  (gmL)
(%)
(%)

F9 5 212£006 1020£0,12 8971190 5294 2524006 0,65%001 31,67%045
F10 10 288010 953+009 87,76+122 5960 242+005 088002 3500 0,62
F6 20 2,10£005 9,05+007 9092+136 6447 199£005 0,73+001 2225034
Fil 30 2474004 810£005 8821+153 6524 192+004 068001 30,00 :0,56
F12 4 232+011 775005 9082+1,67 7071 1,80£005 070+0,02 22,500,76
FI3 50 341008 687+008 8633+1,82 8021 1,69£007 072£002 27,50 %043
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Hinh 3. Hinh anh bot cao kho ¢6 cac cong thuc tir F9 - F13.

Cic cong thire ¢6 ty 18 td dugc thap
(F9, F10) c6 xu huéng vén cuc nhiéu
hon va mau sic ddm hon. Két qua cho
thdy: Khi ting ty 1& td dugc thi céc
cong thuc déu ¢6 ham 4m < 5%, c6 xu
huéng 1am ting hiéu sudt phun say,
giam tinh hdt 4m, giam ham luong
PHY. Tuy nhién, & cong thuc cé ty 1€
TD/CR tu 20 - 50% thi it c6 su khéac
biét vé& vé tinh hit am va khéi luong
riéng. Thong thuong, bot cao khd bao
ché bing phuwong phdp phun sdy cé
tinh hdt 4m manh do dic tinh xép va
kich thuéc tiéu phan nhoé, nhung trong
céc cong thire khao st déu c6 tinh hiit
am thap, diéu nay c6 thé do trong qud
trinh bao ché cao DHCD da c6 budc
loai b6t cédc tap tan trong nudc bing
két tha vé6i ethanol; vi vay, lam giam
tinh hiit 4m cua bot. Khi lugng riéng
cua cdc cong thirc khao sat khd cao (>
0,65 g/mL). Tinh hit am thap va khdi
lugng ri€ng cao cua bdt cao kho s€ tao
diéu kién thuan loi khi bao ché cdc ché
phim rin nhu vién nang cimg, vién
nén... Kha nang tron chdy cua bt cao
kho cling ¢6 su khéc biét gitta cdc cong
thire khdo sét, trong dé cong thic F6

va F12 & muc tron chay kha, F10 va
F13 tron chay kém, F9 va F11 tron
chay rit kém. Khi ting ty 16 TD/CR
lam giam ham lugong PHY (do hi¢n
tugng pha lodng ndng do), nhung hiéu
sut thu hdi hoat chat kha twong duong
nhau (anh huéng cua diéu kién phun
sdy dén suy giam ham lwong PHY 1a
twong dwong nhau). Hiéu suat phun
sdy tang ty 18 thudn véi su ting ty 16
TD/CR, ¢ cong thuc F13 khi ty 1¢
TD/CR 50% thi hiéu sudt phun siy cao
nhat (80,21%). Nhu vdy, khi ting ty 1¢
td duogc da cai thién duge mot sd tinh
chét 1y - héa cua san pham (tinh hit
am, khéi luong riéng), 1am ting hiéu
suat phun say nhung lai 1am giam ham
luong hoat chét. Do d6, dé lua chon ra
cong thirc vira ¢ ham luong hoat chat
cao, vira c6 céc tinh chat ly - hoa thich
hop dé tiép tuc bao ché cic ché pham
thudc rén thi td dugc thich hop nhat dé
bao ché bot cao khé DHCD bang
phuong phdp phun siy 1a hdn hop ti
dugc AE/PVP K30 (1:1) véi ty I¢€
TD/CR 12 20% (cong thuc F6). Két
qua bao ché & cong thic F6 cho thy
bot cao kho thu duge c6 hiéu suét phun
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séy cao hon, it hit 4m hon, tron chay
tot hon va khoi luong riéng cao hon so
véi cong thue FO (khong dung td dugc).

KET LUAN

Nghién ctru da danh gia dugc anh
huodng cua loai td dugc, hon hop hop ta
dugc va ty 16 TD/CR dén hiéu suét
phun sdy va chat luong cua bot cao
kho; tir d6, lua chon duoc ta duoc thich
hop dé bao ché bot cao khé DHCD
bang phuong phdp phun siy Ia
AE/PVP K30 (1:1) voi ty 1¢ TD/CR 1a
20%. Phun séy cao DHCD 5:1 voi
cong thirc ta duoc lya chon ¢ nhiét do
140°C, tdc d6 cap dich 30 mL/phdt, dp
suét khi nén dau phun 0,2 Bar thu dugc
bot cao khd c6 do 4m < 5%, ham luong
PHY 9,05 + 0,07 mg/g, khdi luong
riéng 0,73 £ 0,01 g/mL, hi¢u Suét phun
sdy dat 64,47%.

Loi cam on: Nghién ciru nay duogc
tai trg boi Uy ban nhan dan Thanh phd
Pa Nang.
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