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Tém tat: Dai hoa Bup gidm (Hibiscus sabdariffa L.) 1a duoc lidu c6 nhiéu tac dung duoc
ly, dugc su dung rong rai dé ha acid uric mau. Tuy nhién, dai hoa Bup gidm chi duoc sir
dung phd bién trong cac dang bao ché ¢6 dién, va cac nghién ciru vé dang bao ché hién dai
tir dai hoa Bup gidm con rat han ché. Muc dich ctia nghién ctru nay la xay dyng va danh
gia chat lugng vién nang chira dai hoa Bup gidm. Cao déc dai hoa Bup gidm dugc diéu ché
bang phuong phap chiét ngam kiét. Dung mai chiét xuat dugc khao sat bang cach sir dung
nude cit va ethanol 96%. Cong thirc vién nang cliing duoc xay dung bang cach st dung ta
dugc hut (aerosil/CaCO3), ta dugc don (acivel PH 102), ta dugc tro tan (natri
croscarmellose), ta dugc tron (talc) va phuong phap tao hat uét. Lugng anthocyanin trong
vién nang dugc xac dinh bang phuong phap quang phé UV. Két qua khao sat dung mdi cho
thidy nudc 1a dung méi chiét téi wu. Vién nang chira cao chiét dai hoa H. sabdariffa
(63,29%), aerosil/CaCOs (12,66%), avicel PH 102 (22,15%), natri croscarmellose (1,27%)
va talc (0,63%). Ham luong anthocyanin trong vién nang la 0,714%. Vién nang da dugc
bao ché va danh gia chét luong thanh cong.

T khéa: Bdo ché; Pai hoa Bup gidm; Vién nang

Abstract: Hibiscus sabdariffa L. calyx is a medicinal herb with many pharmacological
effects and is widely used for lowering uricemia. However, H. sabdariffa calyx is only
commonly used in traditional formulations, and research on modern formulations from H.
sabdariffa calyx is still very limited. The study aimed to formulate and evaluate the
capsules containing the extract of H. sabdariffa calyx. H. sabdariffa calyx was extracted
by using percolation. Extraction method was investigated by using distilled water and 96%
ethanol. The hard capsule was formulated by using absorbent (aerosil/CaCOs), diluent
(acivel PH 102), disintegrant (sodium croscarmellose), and glidant (talc) and wet
granulation method. The amount of anthocyanin in capsule was determined by UV
spectrometry. H. sabdariffa calyx was extracted using distilled water. The capsule contains
H. sabdariffa calyx extract (63.29%), aerosil/CaCOs (12.66%), avicel PH 102 (22.15%),
sodium croscarmellose (1.27%) and talc (0.63%). The anthocyanin content in the capsule
was 0.714%. The capsule was successfully prepared and evaluated.

Keywords: Calyx Hibisci; Formulation, Hard capsule

1. Pit van dé

Nong d6 acid uric trong huyét thanh ting
cao c6 lién quan dén bénh gout, cao
huyét 4 ap, bénh tim mach va suy than. [1].
Bup giam (Hibiscus sabdariffa L.) lamot
loai cay nhiét doi, dé trong, cay co kha
nang thich nghi v6i nhiéu loai dit khac
nhau va da dugc trong voi quy mé rong
va dat tiéu chuan Thuc hanh san xuét
néng nghiép tot (VietGAP). Bup gidm
chtra nhiéu hoat chit khac nhau duge ung

dung trong y hoc ¢ truyén. Bo phan
ding cta cdy Bup gidm 13 dai hoa, dai
ddng truong, chira anthocyanin voi ham
lwong rét cao (ham luong c6 thé dat t6i
1,5 g/kg dai hoa kho). Delphinidin va
cyanidin 1a hai anthocyanin chinh véi ti
1¢ 1an luot 1a chiém khoang 71% va 29%
[2].

Cao chiét tir dai hoa Bup gidm chira
acid  polyphenol, flavonoid  va
anthocyanin. Cao chiét giau polyphenol
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ding 1am thirc udng va dé diéu trj ting
huyét ap, ha st va rdi loan chtc ning
gan. Pai hoa Bup gidm c6 kha ning
chéng oxy hoa, chéng ung thu va giam
suy thén do tiéu duong. Nhiéu nghién
clru vé tac dung ha acid uric mau & chudt.
Cao chiét dai hoa Bup gidm trc ché chimg
tang acid uric mau do viém khop t6t hon
so vé6i diéu tri bang allopurinol [3]. Muc
dich cua nghién ctru nay la xay dung va
danh gia chét lugng vién nang chira dai
hoa Bup gidm.

2. Nguyén liéu va phwong phap

2.1. Nguyén liéu

Duoc li¢u 1a dai hoa da phoi kho cua cay
Bup gidm (Hibiscus sabdariffa L.) dugc
mua tai ctra hang duoc liéu quan 5, thanh
phé HO Chi Minh vao thang 7/2024 va
duoc dinh danh bang cach so sanh hinh
thai cta cay vdi hinh thai néu trong sach
Nhimg cdy thudc va dong vat 1am thudc
& Viét Nam va Dugc dién Viét Nam V
(DDBVN V). Dugc li¢u bao quan trong tai
kin, dé noi kho réo, thoang mat.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phap xéac dinh d6 am

Do 4m cua bot hodc cao duoc liéu dai hoa
Bup gidm duoc xac dinh thong qua viéc
mat khdi lugng do 1am kho bang phuong
phap siy theo Phu luc 9.6, DDVN V.

Anthocyanin trong duoc liéu dai hoa Bup
giam duoc xac dinh theo phuong phap do
quang phd UV. Tai pH=l céc
anthocyanin tdn tai & dang oxonium hoac
flavium c6 d6 hép thu cuc dai, con &
pH=4.5 thi anthocyanin ¢ dang carbinol
khong mau. Su khéc biét vé do hap thu
cac chat mau & cac bude song 520 nm va
700 nm ty 18 v&i nong do chat mau trong
mau [4].

2.2.3. Phu’orng phap chiét cao va dinh tinh
cac hoat chat c6 trong dich chiét dai hoa
Bup glam

Bot duoc liéu dai hoa Bup giém duoc
chiét trong nudce. Dich chiét duoc ¢o trén
bép cach thuy thanh cao. Hiéu suit chiét
cao dugc ghi nhan; khao sat o 4m coa
cao duoc liéu.

So bd thanh hoéa hoc dugc khao sat [5].
Phuong phép dinh tinh dugc thuc hién
theo mé ta cua Ciuley c6 cai tién va cta
Yadav et al. (2014). Cac mau cao chiét
duoc thuc hién & néng dé 10 mg/mL,
duoc dinh tinh véi cac hoa chét va thude
thir c6 san ¢ phong thi nghiém [6, 7].
2.2.4. Phuong phép bao ché com dai hoa
Bup gidm

Cao dai hoa Bup giém, aerosil, CaCOs,
Natri croscarmellose, Avicel va Talc
dugc phdi tron dé bao ché cém [8]. Hai

222. Phuong phap dinh lugng cong thuc bao ché cdm dai hoa Bup
anthocyanin giam: ’
Bang 1. Cong thirc bao ché com dai hoa Bup giam
. Cong thirc 1 Cong thirc 2
Thanh phan Khéi lugng Tilé Khéi lugng Tile
(2 (%) (2 (%)
Cao Bup gidm 20 63,29 20 63,29
Avicel 7 22,15 7 22,15
CaCOs 0 0 4 12,66
Aerosil 4 12,66 0 0
Natri croscarmellose 0,4 1,27 0,4 1,27
Talc 0,2 0,63 0,2 0,63
Téng 31,6 100 31,6 100
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Bao ché vién nang cimg chira Bup gidm
bang phuong phap xat hat uot. Khao sat
tinh cht cua cdm ban thanh phdm déng
nang theo cac chi ti€u: Panh gid cam
quan, do am, ty trong biéu kién va do tron
chay.

Danh gid cam quan: Quan sat h1nh thirc,
mau sic, do dong déu va vi cia com

D6 am: Sur dung mdy do dd am, theo
phuong phap mat khi luong

Ty trong biéu kién: Can 1 thé tich khéi
hat chinh xac, cho vao dng dong dé do
thé tich khdi hat. Xac dinh khdi luong
riéng trude gd, khdi lugng riéng sau gd,
chi s6 nén va ty sb Hausner theo cac cong
thuce (1 —4).

= () d, =
100 (%) (3); H = ﬁ(4)

Trong d6: m - khdi luzo’ng can (g) Vo - thé
tich ban dau; v: - thé tich gé cudi cung; do

m oo (We=mp)
7@y cl= X

Vo

- khéi luong riéng trude gd; di - khdi
luong riéng sau gd; Cl - chi s6 nén; H -
ty sb Hausner.

Xdc dinh géc nghi va téc do chay ciia
com: Can mot khéi lwong cdm xac dinh,
cho hdn hop cém chay qua mot phéu 1én
mdt mat phang Khoang cach tur phéu
dén mat phang duoc ¢d dinh & khoang
cach 4 cm. Tinh goc nghi a, tbc do chay
ctia cdm theo cong thirc (5,6).

tan(a) = 2W/d (5); v =m/t (6)

Trong dé: h - Chiéu cao tir mét phing dén
dinh cta khdi bot (cm); d -Duong kinh
cta khéi bot hinh non trén mat phang
(cm); m - Khéi lwong cdm (g); t - Thoi
gian cbm chay hoan toan qua phéu (s); v

- Thc d6 chay cua cdm (g/s).

Cac chi s6 nen, kha nang chay, ty s0
Hausner va goc nghi dugc dbi sanh bang
2 dé danh gia kha nang tron chay cua
cdm (Bang 2.) [7].

Bang 2. Cac mirc danh gia kha ning tron chay ctia cdm

Chi s6 nén Kha nang chay Ty s6 Hausner Goéc nghi
<10 Rét tot 1,00 1,11 2530
11-15 Tot 1,12-1,18 31-35
16—20 Kha tét 1,19 1,25 3640
21-25 Kha 1,26 — 1,34 4145
2631 Kém 1,35 1,45 4655
32-37 Rat kém 1,46 — 1,59 56— 65
>38 Rat rit kém > 1,6 > 66

2.2.5. Khao sat tinh chit mot sb tidu
chuin chit luong cta vién nang cimg
Bup gidm

Cém thanh dugc dong vién v6i nang loai
s6 0. Vién nang dai hoa Bup gidm duoc
danh gia: Banh gia cdm quan, dinh tinh
so bo thanh phan hoa hoc, dinh luong
anthocyanin va do dong déu vé khdi
luong. Do dong déu: Phuong phép 2, Phu
luc 11.3, DBVN V [7].

2.2.6. Phuong phép xur 1y s6 liéu

Phuong sai dugc tinh dua vao phin mém
Excel cua Microsoft.

3. Két qua va ban luin

3.1. Két qua

3.1.1. Hiéu qua chiét cao tir dai hoa Bup
gidm

Dai hoa Bup gidm (d6 4m 11,05%) dugc
xay nhuy@n, chiét bang nudc c6 hiéu sut
chiét cao 20,12%, v&i dd 4m cua cao 1a
15,02% (Bang 3).
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Bang 3. Két qua chiét cao dai hoa Bup gidm
Cic thong so Gia tri
Do 4m bot (%) 11,05
Do am cao (%) 15,02
Hiéu suat chiét cao (%) 20,12

3.1.2. Phén tich so bd thanh phan hoa hoc
ctia dai hoa Bup gidm

So b thanh phan hoa hoc cua dich chiét
nudc cua dai hoa Bup giém duoc thé hién

trong bang 4.
Bang 4. So bo cac hop chat co trong dich
chiét dai hoa Bup giam
STT | Hop chit | Phuong phap | K
op g phap qua
Phan tng .
Cyanidin
1 Flavonoid Phan lﬁl’ﬂg voi
dung dich +
FeCls 5%
Phan tng
2 | Coumarin | dong mé vong | +
lacton
Phan ting vai
3 Tannin dung dich +
FeCls 5%
. Phan tng tao
: +
4 Saponin bot

3.1.3. Kiém nghiém bén thanh pham dai
hoa Bup gidm

Cam quan

Cbm c6 kich thude kha déng déu va mui
dac trung cua duoc licu. O cong thirc 1
(CT1), com c6 mau do néu va sang; O
cong thire 2 (CT2), cdm c6 mau niu den
v6i chiéu dai hat ngan hon so véi cong
thire 1 (Hinh 1).

Do 4m clia cdm

Cém dai hoa Bup gidm dugc diéu ché
theo CT 1 va CT 2 ¢6 d 4m lan luot la
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4,24% va 4,17% (Bang 5). Két qua cho
thay cac com dai hoa Bup giam phu hop
véi tiéu chi cia DDVN V (d¢ am < 5%)
[7].

Hinh 1. Cém dai hoa Bup gidm sau khi
stra hat

Béang 5. B am ctia com dai hoa Bup giam

D6 Am |Lin |Lin |Lin | 1ung
(%) 1 5 3 binh (+
SD)
Cong 424 =+
thire 1 423 | 4,17 | 4,32 0.08
Cong 4,17 =+
thite 2 452 | 4,37 |3,46 0.57

PO Iuu tinh cia cdm

Chi s nén ctia cém dai hoa Bup gidm &
hai cong thirc bao ché cém 1a 5,278 va
6,593. Két qua nay cho thay do lu’u tinh
ctia cdm dai hoa Bup giam rat t6t. Bén
canh do, ti s6 Hausner ctia com dai hoa
Bup gidm ciing rat tot (Bang 6).

Goc nghi a

Goc nghi caa cdm dai hoa Bup gidm &
cong thire 1 1a 35,02 d6 va ¢ cong thuc 1a
33,41 d6. Cac gia tri goc nghi dugc so
sanh va danh gi 1a tt.

Téc d6 chay

Téc d6 chay cua cdm dai hoa Bup gidm
theo cong thic 2 (6,579 g/s) nhanh hon
s0 v6i cdm theo cong thirc 1 (6,098 g/s).
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Bang 6. Luu tinh cia c6m dai hoa Bup gidm

| Tné tTli‘lf frl:l’l‘ Khéi , ,

.| Knéi |tich | ™ YOS | lwong | Chisé | .. Y sb| ..
Cong 20 riéng o . DPanh Panh
, lwgng | ban £, , riéng | nén iy Hausner e
thue X cudi | truoc ~ gia Cl gia H
(2) dau . ~ sau go | (CD) (H)

Vo) cung | g6 (do)
(v | (do)

CT1 |25 36,4 |34 | 0,687 |0,735 | 6,593 | Réattdt | 1,071 Rat t6t
CT2 |25 36 | 34,1 |0,694 | 0,733 |5278 | Réttdt | 1,056 Rat t6t
Bang 7. Goc nghi o ciia cdm dai hoa Bup gidm

Cong thirc D¢ cao (cm) Puong kinh (cm) Goc nghi a DPanh gia
CTI 2,5 7,1 35,02° Tot
CT2 2,5 7,5 33,41° Tot

Bang 8. Toc do chay ctia cém dai hoa Bup gidm
Cone thi Khéi lwgng Thoi gian Téc do chay
ong Faue (2) ) (g/s)
CT1 25 4,1 6,098
CT2 25 3,8 6,579

3.1.4. Kiém nghiém vién nang dai hoa
Bup gidm

Cam quan

Vién nang cta dai hoa Bup gidm mau
vang nau, dong nhat, khong bi loang 16
hodc thay dbi. B& mat cua vién nang
nhin, khéng c6 vét nit hoic vd. Hinh
dang cua vién nang chuan va khong bi
bién dang. Kich thudc cia cac vién nang
cling déng déu, khong co su chénh léch
qua 16n gitra cac vién nang (Hinh 2).

Do ddng déu vé khdi luong

T4t ca cac vién nang dai hoa Bup gidm
déu ndm trong gi6i han sai s6 cho phép.
MB&i cong thic bao ché duoc kiém tra 20
vién dé danh gia d6 ddng déu khéi luong.
O cong thirc 1 véi d6 bién do 1a 94,15%
- 106,82%; con ¢ cong thuce 2 14 93,97%
- 107,15% (Bang 9). Ham lugng
anthocyanin

Ba vién nang dai hoa Bup gidm & mdi
cong thuc bao ché duoc xac dinh ham
lugng anthocyanin trong mdi vién nang.
Bén canh do, anthocyanin trung binh cua
cong thirc 1 1a 1,731 mg va cong thic 2
la 1,717 mg (Bang 10).

Hinh 2. 1Vién nang dai hda Bup gidm
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Bang 9. D6 ddng déu ciia vién nang dai hoa Bup gidm
Cac vién nang Cac vién nang
theo cong thire 1 theo cong thirc 2
Thong . Til€ so Do léch Khéi Ti 1€ so D¢ léch
0 Khoi lwgng | véi trung (%) lwon véi trung (%)
(@) binh (%) (- )g binh
8 (%)
Min 0,431 94,15 0,04 0,428 93,97 0,10
Max 0,489 106,82 6,82 0,488 107,15 7,15
KLTB 0,458 100,00 2,88 0,455 100,00 2,91
SD 0.0168 0.0172
RSD% 3.68% 3.78%
Bing 10. Hiam lugng anthocyanin trong vién nang dai hoa Bup giam
. I £ Ham luong anthocyanin Anthocyanin
Cong thurc bao ché (%)% SD (mg) £ SD
Cong thire 1 0,714 +£ 0,012 1,731 £0,023
Cong thirc 2 0,712 + 0,006 1,717 £ 0,034

3.1.5. Liéu ding

Theo D3 Huy Bich, vién udng cia cao
chiét dai hoa Bup gidm (twong dwong
0,64 g dwoc lidu mdi vién) voi liu dung
13— 5 vién/lan; 2 — 3 1an/ ngay [9]. Dua
trén két qua nghién ctru chiét xuat, lwa
chon lidu dung 1a 1,225 g cao dic/ngay
tuong duong 5 vién/ngay (1 vién chua
0,245 g cao dac).

3.2. Ban luan

O Viét Nam, dai hoa Bup gifim moc
hoang va dugc tréng & nhiéu noi, nhung
s6 lwong san phim & dang bao ché hién
dai tir dai hoa Bup gifim chua duoc da
dang; da phan dai hoa Bup gidm duoc sir
dung chu yéu dudi dang duogc liéu tuoi,
dugc liéu khé va cao trong cac bai thude
y hoc ¢6 truyén. Tuy nhién cach dung
trén con nhidu han ché vé thoi gian sic
thudce, liéu luong cac vi thude va mui vi.
Chinh vi vay, viéc xay dung cong thuc
vién nang ctng dai hoa Bup gidm 14 viéc
can thyuc hién dé gia ting tac dung diéu
tri cua duoc liéu Bup giém. bai hoa Bup
gidm chira nhiéu cac thanh phan nhu
flanonoid, saponin, coumarin va tanin.
Nhiéu nghién ctru vé tac dung ha acid
uric mau da duoc tién hanh [3].

166

Cao duoc liéu thuong dé dang bao quan
va st dung hon so véi nguyén li€u tho.
Chinh vi vay, bao ché cao dugce liéu sé
thuan tién cho viéc san xuét cac ché
pham tir duoc liéu. Trong nghién ciru
nay, nudc dugc sir dung dé chiét xuét cac
hoat chét tir dai hoa Bup gidm. Hiéu qua
chiét cao dat 20,12 % va d6 4m cua cao
1a 15,02% (Bang 3). Theo chuin cua
Duoc dién Viét Nam V, cao dic dat tiéu
chuan vé d6 am khi d6 4m cua cao khong
qua 20% [7]. Nhu vay, d6 a 4m cua cao dai
hoa Bup giam c6 d6 am dat tiéu chuan
cia Duoc dién Viét Nam V. Cao thu
duoc c6 mau nau do, dac sét, vi the va
mui thom dac trung ctia duoc lig¢u.
Trong nghién ctru nay, hai cong thirc
bao ché dai hoa Bup gidm duoc thuc hién
bang phuong phat xat hat u6t. Thanh
phan cia cong thirc bao che cdm 1 va
cong thic bao ché cém 2 gidng nhau 1a
cao Bup gidm (20g), avicel (7g), natri
croscarmellose (0,4g) va talc (0,2g); hai
thanh phan khac nhau 1a 4g aerosil (cong
thic 1) hay 4g CaCOs (cong thuc 2)
(Bang 1). Theo chuin cua Dugc dién
Viét Nam V, c6m dat tiéu chuan vé do
am khi d6 am cia cdm khong qua 5% [7].
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Cém dai hoa Bup gidm dugc diéu ché
theo CT 1 va CT 2 ¢6 d6 am lan luot la
4,24% va 4,17% (Bang 5). Két qua cho
thdy cac cém dai hoa Bup gidm phu hop
voi tiéu chi cia DDVN V. Mt khac, luu
tinh cua cdm, goc nghi va toc do chay cua
cdm déu 1a nhimg thong sd quan trong
trong viéc kiém tra chat lwong va kha
ning s dung ciia cdm nén dugc danh
gia. Trong nghién ctru ngdy, két qua caa
chi s6 nén va ty sb Hausner duoc danh
gia 1a rat tot va goc nghi duoc danh gia
t6t (Bang 6 va Bang 7). D6 luu tinh 1a
kha nang cdm gitr dugc hinh dang va
khong bi v& vun trong qué trinh véan
chuyén va bao quan; Goc nghi 1a goc tao
thanh gitta mat phing ngang va bé mit
nghiéng tir nhién ctia déng cém khi db ra.
Goc nghi cang nho, cdm cang d& chay.
DPdng thoi, toc do chay 1a do bang cach
cho c¢ém chay qua mét phéu va do thoi
gian can dé cém chay hét. Téc do chay
cang nhanh, cdm cang dé dang chay qua
cac dung cu trong qua trinh san Xuat Téc
d6 chay cua cdm dai hoa Bup gidm theo
cong thirc 2 (6,579 g/s) nhanh hon so voi
com theo cong thue 1 (6,098 g/s) (Bang
8). Hai cong thuc bao che cdm déu cho
thdy kha ning troi chay tot.

Sau khi c6m duoc diéu ché cimg bang
phuong phép xat hat uét, sir dung khuén
dong nang tha cong véi ¢& nang s6 0.
Vién nang tir dai hoa Bup gidm c¢6 mau
vang nau dong nhat, khong loang 16 hay
thay d6i. B& mit vién nhan, khong nut
v&. Hinh dang chuan, khong bién dang.
Céc vién nang c6 kich thudc dong déu,
khong c6 su chénh 1éch 16n (Hinh 2). Dé
danh gia sy dong déu vé khéi luong, 20
vién nang dai hoa Bup gidm duogc can va
xéc dinh khdi lugng cdm trong nang. Két
qua cho thdy: Vién nang dai hoa Bup
gidm dugc bao ché theo cong thirc 1 ¢6
khéi lwong cdm thude trung binh 14 0,458
g v&i d6 1€nh cac vién khong qua 6,82%;
trong khi d6, vién nang dai hoa Bup gidm
duoc bao ché theo cong thirc 2 co khdi

lwong cém thude trung binh 1a 0,455 g
voi do 1énh céac vién khong qué 7,15%
(Bang 9). Nhu véy, vién nang dai hoa
Bup giam dat tiéu chuan cua Dugc dién
Viét Nam V vé& do ddng déu vé khbi
luong [7]. Bén canh c6, ham luong
anthocyanin cling dugc déanh gia.
Anthocyanin trung binh cta cong thurc 1
l1a 1,731 mg va cong thirc 2 14 1,717 mg
(Bang 10). Day Ia tiéu chuén co sO cua
vién nang dai hoa Byp gidm.

Cho den nay, van chua c6 tai li¢u
cong bd vé bao ché vién nang tir Bup
gidm. Tai liéu vé bao ché cac ché pham
tir Bup gidm bao gdém tra, kem lam lanh
vét thuong, nhil twong [10] [11].

4. Két luan

bai hoa Bup giém da duoc kiém nghi¢m,
dinh tinh cac thanh phan va ding dé bao
ché vién nang.

Cao dai hoa Bup gidm dugc chiét tir
duoc liéu br:ing nudc voi hidu suit
20,12% va do am cao 1a 15,02%. Cém
duogc bao ché theo 2 cong thirc déu chi sb
nén va ty sé Hausner rét tot; goc nghi tot;
téc do chay 6,098 g/s ¢ cong thuc 1 va
6,579 g/s & cong thirc 2. Vién nang hoan
chinh dugc thir nghiém dat tiéu chuén vé
d6 4m, déng déu khdi lugng. Vién nang
dai hoa Bup gidm d3 dugc bao ché thanh
cong va danh gia chat luong. Cong thirc
1 ¢6 khéi lwong trung binh 0,458 g, chta
1,731 mg anthocyanin; va theo cong thirc
2 ¢6 khdi lwong trung binh 0,455 g, chira
1,717 mg anthocyanin.

Loi cam on

Nhoém nghién ctru xin goi 101 cdm on
chan thanh téi Thac si duoc si Nguyén
Lé Hoang Son, giang vién Vién Pao tao
va Nghién ctru Dugc hoc — Truong Dai
hoc Binh Duong vé sy giup d& tan tinh
cho nghién ctru nay.
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