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TOM TAT

Dt vin dé: Cung véi sie phét trién cua nganh cdng nghiép duroc Viét Nam, viéc bao ché
cac san pham trung gian tir ducoc liéu nhur cao ddc, cao khd hodc bét cao phuc vu cho nhu cdu sdn
xuat ngay cang nhiéu. Chinh vi Iy do trén, tién hanh téi wu hod quy trinh bao ché bét cao 14 Sen.
Muc tiéu nghién crru: Khao sat mt s6 diéu ki¢n dnh hudng dén quy trinh bao ché bt cao la Sen
bang phwong phdp say phun Vvéi si hé tro ciia phan mém BCPharSoft OPT. Péi twong va phwong
phap nghién citu: Doi neong nghién ciu la dueoc ligu 1a Sen. 20 cong thirc thiét ké theo mé hinh D-
optimal dueot thuec hién dé toi wu hod quy trinh bao ché. Bon bién déc ldp duwoc chon khdo sat gom
ty 1 duroc ligu/dung moi (X1gom 1:15; 1:16; 1:17), dj con (X2 gom 40%; 50%; 60%), nhiér dg khi
vao (Xs gom 170°C; 175°C), toc do vong (Xa gom 4 vong/phut; 5 vong/phdt). Hai bién phu thugc
gom hiéu sudt sdy phun (Yy), do am (Y2). Chon dzeu kién chiét va diéu kién say phun sao cho bét cao
Ia Sen co hiéu suat say phun la cao nhdt va d@é am la thap nhat. Két qua: Da xdc dinh duoc thong
S6 t6i uu cua quy trinh bao ché gom ty 1¢ duoc ligu/dung méi la 1:15, do con 60%, nhiét do khi vao
173°C, toc dé vong 4 vong/phit. Két lugn: Da bao ché thanh cong bét cao 14 Sen bcing phirong phdp
sdy phun véi hiéu sudt sdy phun la 9,23% va dg dm 12 5,68%.

Tir khoa: Bét cao 14 Sen, sdy phun, téi wu hod, phan mém BCPharSoft OPT.
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ABSTRACT
OPTIMIZATION PREPARATION PROCESS OF LOTUS LEAF
EXTRACT POWDER
Nguyen Thi Linh Tuyen', Le Minh Thong', Nguyen Tran Van Anl’,

Do Quang Duong’
1. Faculty of Pharmacy, Can Tho University of Medicine and Pharmacy
2. Faculty of Pharmacy, Ho Chi Minh City University of Medicine and Pharmacy
Background: Along with the development of pharmaceutical industry in Vietnam, the
preparation of intermediate product such as dry or powder extract from medicinal herbs serves the
increasing demand for production. For this reason, optimization of preparation process from lotus
leaf was necessary. Objectives: Investigating some conditions affecting the preparation process of
lotus leaf powder by spray drying method with BCPharSoft OPT software. Materials and methods:
medicinal plant of lotus leaves. 20 formulations according to D-optimal model were carried out to
optimize the preparation process of lotus leaf powder. Four independent variables were selected for
the survey, including medicinal herbs/solvent ratio (X1 includes 1:15; 1:16; 1:17), alcohol content
(X2 includes 40%; 50%; 60%), inlet air temperature (X3 includes 170 °C; 175 °C) and flow rate
(X4 includes 4 rpm/mint; 5 rpm/min). Two dependent variables include drying performance (Y1),
moisture content (Y2). Select extraction conditions and spray-drying conditions so that lotus leaf
powder has the highest drying performance and lowest moisture content. Results: Determined the
optimal parameters of preparation process including the ratio of medicinal herbs/solvents of 1;15,
alcohol content of 60%, inlet air temperature of 173°C, flow rate of 4 rpm/min. Conclusion:
Prepared lotus leaf powder by spray-drying method with drying performance of 9.23% and moisture
content of 5.68%.
Keywords: Lotus leaf powder, spray-drying, optimization, BCPharSoft OPT software.

I. PAT VAN PE

Lasen (Lién Digp) tir 1au da dugc y hoc ¢ truyén str dung lam thudc chita bénh. Lé sen
¢6 cdng dung an than cho gIaC ngu ngon, hd trg giam can, gitp giam cholesterol trong mau,
diéu tri gan nhim md va 6n dinh huyét ap. Trong la Sen c6 chtra céc alkaloid toan phan
(nuciferin, roemerin...), flavonoid, céc acid hitu co, vitamin C [2] [9]. Ngay nay cung vai su
phét trién cta nganh céng nghiép dugc, viéc bao che c4c san pham trung gian nhu cao déc, cao
kho hoac bot €ao tur duqc,llcu phuc vu cho nhu Cau,San XUt ngay caqg nhiéu. Chinh vi ,Iy (jo
trén, chung toi tién’ hanh t6i uu hoa quy trinh bé.ONChé bot cao ‘Ié Sen nham khao sat mot stiéu
kién dnh hudng den quy trinh bao che véi su ho trg cia phan mém BCPharSoft OPT dé thu
dugc bot cao 14 Sen ¢o hiéu suat chiét la cao nhat va @6 am la thap nhat.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién cieu

Déi twgng nghién ciru: duoc lidu 14 Sen (40 am 12%) dugc cung cap boi Thao Duoc
Dai Nam (TPHCM) dat tiéu chuan theo DDVN V [1]. , q

'Hoa chat, dung mai: Con 96% (Viét Nam), nudc cat (Viet Nam) dat tiéu chuan nha
san xuat.

2.2. Phwong phap nghién cau

Quy trinh bao ché cao 14 Sen: o
Can chinh xac khoang 120 g dugc liéu cho vao erlen nat mai 2000 mL, chiét xuat bang
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phuong phap dun hdi luu ¢ nhiét 6 60 + 2°C, thoi gian mdi lan chiét 1a 60 phat, sé 1an chiét
la 2 (v6i s dung mdi & mdi lan 1a 2 tong lwong dich dem chiét). Toan bo dich chiét 1an 1 va
lan 2 dwoc gop lai, dem say bang thiét bj sy phun Labplant thu duoc bot cao 14 Sen.

Théng sb cac bién doc 1ap va bién phu thude duoc trinh bay trong Bang 1.

Bang 1. Gié tri cac bién doc 1ap va bién phu thudc

Bién déc lap Mikc 1 Mikc 2 Mikc 3
Xa: ty 1€ duoc liéu/dung méi 1:15 1:16 1:17
Xao: d6 con (%) 40 50 60
Xa: nhiét d6 khi vao (°C) 170 175 -
Xa: toc dd dong (vong/phiit) 4 5 -
Bién phu thugc Diéu kién rang buoc

Y1: hiéu suat say phun (%) Toi da

Y2: d6 am (%) Tbi thiéu

Thiét ké 20 thi nghiém (F1-F20) theo md hinh D-optimal bang phan mém Design
Expert (version 6.0.6, Stat-Ease Inc., Minneapolis, My). Dit liéu s& dwoc phan tich bing
phan mém BCPharSoft OPT dé nghién ciru mdi lién quan nhan qua giita cac bién doc lap
va céc bién phy thudc va téi wu hoa quy trinh. Quy trinh t6i uu s& dugc kiém chuang bang
thuc nghiém lap lai 3 1an va so sanh théng ké vai dir liéu da dy doan bang phan mém.

I11. KET QUA NGHIEN CUU
Quy trinh bao ché cao 14 Sen

Quy trinh bao ché cao 14 Sen duoc thiét ké bai phan mém Design Expert gom 20 thi
nghiém, két qua cao 1a Sen twong wng vai c&c thi nghiém dugc tom tat trong Bang 2.

Bang 2. Dit liéu thuc nghiém quy trinh bao ché bt cao 14 Sen

Bién ddc lap Bién phu thugc
X1 (Muc) X2 (%) X3(°C) X4 (vong/phat) Y1 (%) Y2 (%)
F1 1:16 50 170 5 5,24 8,71
F2 1:15 40 170 5 6,33 9,80
F3 1:16 40 175 5 5,94 9,25
F4 1:16 40 170 4 4,42 7,26
F5 1:15 50 170 5 5,75 7,88
F6 1:16 60 175 4 9,17 5,60
F7 1:15 50 175 4 7,13 8,10
F8 1:17 60 170 4 7,21 7,71
F9 1:16 50 175 5 5,79 8,14
F10 1:17 60 175 5 7,77 5,96
F11 1:15 60 170 5 7,11 4,16
F12 1:17 40 175 5 5,38 7,31
F13 1:16 60 170 5 4,71 5,55
F14 1:15 60 175 5 7,33 5,34
F15 1:15 60 170 4 9,01 6,56
F16 1:17 50 175 4 6,14 6,43
F17 1:15 40 175 4 6,13 8,71
F18 1:17 40 170 4 6,57 5,24
F19 1:17 50 170 5 6,19 7,68
F20 1:16 50 170 4 5,94 8,61
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Ghi chi: Xi: ty 1é duoc liéu/dung mdi; Xo: dé con; Xs: nhiét dé khi vao; Xa: téc dé
vong; Yi: hiéu sudt say phun (%); Ya: dg dm cao (%).

Phan tich lién quan nhan qua giira diéu kién chiét xuit va sy phun dén hiéu
suit va dé am caa cao la Sen

Dit liéu thyc nghiém ¢ Bang 2 duoc dung lam dir liéu dau vao cho phan mém
BCPharSoft OPT dé xac dinh méi lién quan nhan qua va tdi uvu hoa quy trinh.

Két qua do chinh xéac cia md hinh dy doan dugc trinh bay ¢ Bang 3.
Bang 3. Tuong quan hdi quy phwong phap t6i uu hoa

Bién phu thugc R? thir R? luyén
Y, 0,99 0,99
Y, 0,98 0,99

Cac gia tri R? luyén, R? thir én hon 0.9 nén mé hinh du doan duoc xay dung tir phan
mém BCPharSoft OPT Ia rét tot. M6 hinh nay c6 thé duoc sir dung 1am co s& dé khao sat
lien quan nhan qua, tdi uu hoa va du doan cac bién phu thudc.

Quy luat nhan qua lién quan dén hiéu suat sy phun (Y1)

Céc biéu d6 ba chiéu (3D) cho thay 2 bién doc lap cung lic tic dong vao maot bién
phu thudc, gitp hiéu & hon vé mdi quan hé nguy@n nhan - két qua gitra cac bién doc lap va
phu thudc.

X2 Xt X4
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(d) X2X3Y1 (e) XoXaY1 (F) X3XaY1
Hinh 1: Anh huong cua () ty 1& duoc liéu/dung mdi (X1) va do con (X2); (b) ty 18 duoc
licu/dung madi (X1) va nhiét do khi vao (Xs); (c) ty 18 duoc liéu/dung méi (X1) va téc do
vong (Xa); (d) do con (X2) va nhiét do khi vao (Xs); (e) @6 cdn (Xz) va tée dd vong (Xa);
(f) nhiét 6 khi vao (X3) va toc do vong (Xas) I8n hiéu suat say phun (Y1)
Véi diéu kién mong mu0n nhu Bang 1, hiéu suat say phun (%) - Y1 can dat gia tri
cang cao cang tbt, néu xét tat ca cac yéu té X trong biéu d6 3D ¢ Hinh 1 c6 the thay ty lé
dugc liéu/dung mdi - X1 & muc thap (Muc 1-1:15), gia tri ¢ con (%) - Xz can & mac cao
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>55%, nhiét do khi vao (°C) - X3 gan nhu khong anh huong dén hiéu suat sdy phun (%)
nhung X3 khong nén thap, trong khi téc do dong (vong/phut) - Xa str dung ¢ mic thap (4
vong/pht) s gitip ting hiéu suét sy phun (%).

Quy Iuat nhan gua lién quan den d am cao (Y2)
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Hinh 2: Anh huong cua (a) ty 1& duoc lieu/dung mdi (X1) va do con (X2); (b) ty 18 duoc
licu/dung madi (X1) va nhiét do khi vao (Xs); (c) ty 18 duoc liéu/dung méi (X1) va téc do
vong (Xa); (d) do con (X2) va nhiét o khi vao (Xs); (e) do con (X2) va tde do vong (Xa);
(f) nhiét @ khi vao (Xs) va toc do vong (Xa4) 1én do am cao (Y2)

Véi diéu kién mong mudn nhu Bang 1, d6 am (%) - Y2 can dat gia tri cang thap cang
t6t, néu xét tat ca cac yéu to X trong biéu d6 3D & Hinh 2 ¢6 thé thay ty Ié dugc lidu/dung moi
- X1 & mic thap (Muc 1-1:15 hozc 2-1:16), gia tri d6 con (%) - X2 can & khoang >50%, nhiét
d6 khi vao (°C) - X3 & muc trung binh khoang 172°C - 174°C, trong khi téc do dong
(vong/pht) - X4 sir dung & mic trung binh (4 vong/phut) s& gitp giam do am (%) - Ya.

T6i wu hoa quy trinh bao ché

Véi diéu kién t6i wu hoa nhu Bang 1, phan mém BCPharSoft OPT dy doan cong
thirc toi wu gdm cac bién Xi, Xo, X3, X4 véi gia tri lan luot 12 1:15; 60%; 173°C, 4 vong/phit.
Thuce hién l3p lai 3 1an quy trinh t6i wu trén. Két qua thuc nghiém kiém chimg duoc trinh
bay ¢ Bang 4.

Bang 4. So sanh két qua du doan va thuc nghiém (n = 3)

Két qua Y1 (%) Y2 (%)
Dy doan 9,14 5,25
Thyc nghiém 9,23 + 0,08 5,68 + 0,10
Giatri P 0,651 0,142

Phan mem thong ké SPSS 26.0 (SPSS, Inc., Chicago, IL, M) dugc sir dung dé so
sénh két qua thuc nghiém va két qua du doan. Trac nghiém t one sample t test cho thay két
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qua du doan va két qua kiém ching khac nhau khong ¢6 y nghia thong ké (p > 0,05), két
qua quy trinh ti uvu phu hop véi két qua du doan bang phan mém BCPharSoft OPT. Nhu
vay, trong diéu kién thuc nghiém quy trinh bao ché cao l4 Sen gom ty Ié dugc lidu/dung moi
1a 1:15, 6 cdn 60%, nhiét do khi vao 173 °C, toc do vong 4 rpm/phit.

IV. BAN LUAN

Trong qua trinh chiét xuat néu dung lwong dung mai it s& khdng thé chiét kiét hoat
chat, nhung néu dung luong 16n dung méi ¢6 thé 1am ting tap chat trong dich chiét, do do
ty 1& dugc liéu/dung méi dugc lya chon phai pht hop véi bo phan dung cua duoc lieu va
phuong phap chiét xuat [2]. Viéc lya chon ty 1& 1:15; 1:16; 1:17 trong 2 lan chiét ¢am bao
dung moi déu ngap mit duoc lidu (tir 0,5-2cm) gilip cho viéc chiét kiét hoat chat. Bong thoi,
két qua & Bang 2 cho thay khi ty 1& duoc liéu dung méi & mirc thap (muc 1 1:15 hoic mirc
2 1:16) s& cho higu suét suat phun cao nhat va do 4m la thip nhat. Chinh vi vy chiing toi
chon ty Ié 1:15 dé chiét xuat nham tiét kiém lugng dung méi sir dung.

Dung méi trong chiét xuat cao dugc liéu thuong la nudce, con véi cac do phan cuc
khac nhau tir 10 - 90%... Tuy nhién, con la dung mdi théng dung nhat do hoa tan dugc nhiéu
loai hoat chét va gilip cao chiét d& bao quan hon [4], [3]. Dung méi c¢6 d6 phan cuc thich
hop s& chiét duoc nhicu hoat chét trong duoc lidu, tir d6 s& cho hiéu suat chiét cao. Do thanh
phan c6 hoat tinh sinh hoc trong la Sen la cac chét phan cuc [6], [9], nén chling ti chon cac
dung moi phan cyc nhu con 40%; 50%, 60% lam dung moi chlet xuat. Két qua ¢ Bang 2
cho thay d6 con >50% thi hiéu suat suat phun cao nhat va do am 1 thap nhat. Do d6, do con
60% duoc lya chon lam dung mai chiét xuat.

Thém vao dé, cac yéu td thuong anh huong dén diéu kién say phun nhu nhiét d6 khi
vao, téc do dong va chat mang [5], [7], tuy nhién trong nghién ctru nay dé ting ham luong
hoat chat trong cao ching toi bao ché cao & Sen khdng str dung chat mang. Nhiét do khi
vao s& anh huong dén tinh chat ciia san pham nhu d6 am, ty trong bot, kich thudc phan ti,
hinh dang bot [10], [11]. Thong thudng, nhiét 6 khi vao khoang tir 150-220 °C, néu nhiét
d6 khi vao qua thap sé& gay hiéu suat phun thap do dich chiét chua kip kho, nguoc lai néu
nhiét d6 khi vao qué cao s& lam khé dich chiét ngay sau khi phun khéng kip vao binh hiing
san pham [11]. O hinh 1b, 1d, 1f cho thay gia tri X3 khdng anh hudng nhiéu dén hiéu suat
sdy phun. O hinh 2b, 2d, 2f thi gié trj nhiét do khi vao (Xs) & muc trung binh, thi s& c6 do
am (Y2) thap nhat. Ngoai ra trong qué trinh nghién ctru, chiing t0i cling nhan thay rang néu
nhiét do khi vao 16n hon 180°C s€ lam tiéu ton nhiéu ning luong trong qua trinh say dong
thoi luong 16n bt tao thanh dinh trén duong dng trude khi vao binh himng san pham, diéu
nay cling dung vai nghién cau cua Edris Rahmati va cong su [7], con nhiét do
khi vao thip hon 170°C s& lam giam hiéu suat sy phun va dich chiét bam dinh
nhiéu trén buong phun.

Khi téc d6 dong tang, cac giot I6n hon dugc hinh thanh, thoi gian tiép xUc gitra giot
chat long va khdng khi 1am kho ngan nén tdc do bay hoi thip, dan dén hiéu suat sdy phun
thap [8], [10]. Thuc nghiém cho thay khi téc d6 dong <4 vong/phut s& kéo dai thoi gian siy
phun dong thoi giam higu suat sy phun. Diéu nay thé hién rd ¢ hinh 1c, 1e va 1f khi st
dung téc do dong thap 4 vong/phut gitp tang hiéu Suat Say phun. Ngoai ra, téc 46 dong tang
>5 vong/phit dan dén do am san pham cao va hiéu suat say phun gidam, ding vei nghién
ctu cua Onur Ozdikicierter va cong su [10]. Hinh 2c, 2e, 2f cho thay téc do dong nén chon
& muc thap (4 vong/phit) s& 1am giam d6 am cua san pham.
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V. KET LUAN

Tur duoc liéu 14 Sen d3 bao ché thanh cdng cao 14 Sen dang bot bang phuong phap

sdy phun véi hiéu suit sdy phun 1 9,23% va d6 4m 14 5,68%.
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