TAP CHi Y DU'Q'C HQC CAN THO - SO 94/2026

DOI: 10.58490/ctjump.2026i94.4125

TOI UU HOA PIEU KIEN PHUN SAY DICH CHIET HA THU O PO
(FALLOPIA MULTIFLORA (THUNB.)) O QUY MO PHONG THi NGHIEM
Nguyén Thi Hong Thanh®
Truong Pai hoc Y khoa Vinh
*Email: hongthanh@vmu.edu.vn
Ngay nhdan bai: 22/7/2025
Ngay phan bién: 13/01/2026
Ngay duyét dang:25/01/2026

TOM TAT

Dit vin dé: Ha thii 6 do (Fallopza multiflora (Thunb.) dwoc sir dung ldu doi trong Y hoc cé
truyén cdc nuoc chdu A. Duwoc liéu nay chira nhiéu hop chdt polyphenol co hoat tinh sinh hoc cao
nhung ciing tlem an nguy co gdy ddc gan. Qud trinh bao ché c6 thé gép phan lam giam doc tinh va
tao cao khé on dinh, an toan. Muc tiéu nghién ciru: Ung dung quy hoach thuc nghi¢m dé 16i weu
héa cdc diéu kién phun sdy bao che cao kho Ha thu 6 do che 0 quy mo phong thi nghi¢m. Doi tu’o’ng
va phwong phdp nghién ciru: To o1 wu héa diéu kién phun sdy bang phan mém Modde Pro 12 vdi cac
bién déc lap gom: ti I¢ maltodextrin:aerosil 200 (X1, tie 0-40%), nhiét do khi say vdo (X2, tir 100—
130°C), toc dg cap dich (X3, tir 1,5-2,5 ml/phut). Cac bién phu thugc bao gom tinh chdt cao kho,
hiéu sudt thu cao khé va hi¢u sudt thu polyphenol toan phan (TPC). Két qud: T) heo ham mong muon,
diéu kién toi wu bao gom: cao chiét 3:1; ta dwoc aerosil 200; ham lwong chdt rdn trong dich phun
2%, ap sudt khi nén 2 bar; téc do cd’p dich 1,5 ml/phut; nhiét do khi vao 100 £ 2°C; sur dung thiét
bi Mini Spray-Dryer B-191 (Thuy S5). O diéu kién nay, cao khé thu dwgc c6 cdc ddic tinh phit hop,
hiéu sudt thu cao khé va TPC lan heot dat 63,99% va 52,26% (quy mé 100g cao l6ng/mé), phit hop
Véi gid tri dw dodn ciia mé hinh. Két ludn: Ky thudt quy hoach thuc nghiém la cong cu hiéu qua
trong khdo sat va t6i wu héa diéu kién phun sdy cao khé Ha thii 6 d6 & quy mé phong thi nghiém.

Tir khéa: Cao khé, Ha thii 6 do, phun sdy, téi wu héa.

ABSTRACT

OPTIMIZATION OF SPRAY DRYING CONDITIONS FOR RED FO-TI
(FALLOPIA MULTIFLORA (THUNB.)) EXTRACT AT LABORATORY SCALE

Nguyen Thi Hong Thanh®
Vinh Medical University

Background: Fallopia multiflora (Thunb.) is a traditional medicinal herb widely used in Asian
countries. It contains abundant polyphenolic compounds with significant biological activities but also
poses a potential risk of hepatotoxicity. Appropriate processing can help reduce toxicity and produce a
stable and safe dry extract. Objective: To prepare a spray-dried powder extract from the roots of
Fallopia multiflora with optimized characteristics. Materials and methods: Spray-drying conditions
were optimized using Modde Pro 12 software. Independent variables included the maltodextrin: Aerosil
200 ratio (X1, 0—40%), inlet air temperature (X2, 100—130°C), and feed flow rate (X3, 1.5-2.5 mL/min).
Dependent variables were powder properties, dry extract yield, and total polyphenol content (TPC)
recovery. Results: Based on the desirability function, the optimal conditions were: extract concentration
3:1; Aerosil 200 as excipient, solid content of the feed solution 2%, atomizing air pressure 2 bar; feed
flow rate 1.5 mL/min, inlet temperature 100 £ 2°C; using a Mini Spray-Dryer B-191 (Switzerland).
Under these conditions, the obtained dry extract exhibited suitable properties, with a yield of 63.99%
and TPC recovery of 52.26% (at 100 g liquid extract per batch), consistent with the predicted values.
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Conclusion: Experimental design methodology is an effective tool for investigating and optimizing
spray-drying conditions of Fallopia multiflora extract at laboratory scale.
Keywords: Dried extract, Fallopia multiflora, spray-drying, optimization.

I. PAT VAN PE

Ha thu 6 do (Fallopia multiflora Thunb.) la dugce liéu dugc s dung lau doi trong y
hoc ¢b truyén chau A. R& Ha thu 6 do (FM) chia nhleu polyphenol nhu flavonoid,
anthraquinon, stilben, tanin [1]. Tuy nhién, di c6 bao cdo vé nguy co giy ton thuong gan,
trong do stilben glucosid va anthraquinon duoc xem la cac thanh phan chinh lién quan dén
doc tinh. Qua trinh ché bién gitip giam dang ké doc tinh ciia FM dang tho, vi vy san phim
tir FM ché duoc coi 1a twong d6i an toan [2], [3].

Phun sdy 1a k¥ thuat say dung dich, hdn dich hogc bot nhdo bang cach phan tan thanh
cac giot nho vao dong khi nong, giip bay hoi nhanh va thu dugc bot kho. Phuong phap nay
dugc mg dung rong rai trong bao ché cao kho duoc liéu nhd hiéu suit cao, thoi gian sdy
ngén, it anh huong dén hoat chat va tao san pham d& hoa tan [4]. Tir d6, nghién ciru dugc
thuc hién véi muc tiéu: Ung dung k¥ thuat quy hoach thyc nghiém két hop phan tich be mat
dap tmg dé khao sat mdi quan hé giira cac bién dau vao va dau ra trong qua trinh phun sdy, tir
d6 xac dinh va tdi wu hoa cac diéu kién cong nghé cho quy trinh bao ché cao khd Ha thi 6 do
ché & quy mo phong thi nghiém.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

- Nguyén liéu: RE Ha thii 6 d6 thu hai tai Ky Son (Nghé An), rira sach, thai lat day
2-3 mm, sdy ¢ 60°C dén d6 am < 12%. Mau duoc déng tai polyethylen, hiit chan khong va
bao quan ¢ nhiét do phong dé sir dung.

- Héa chit: Cac hoa chét, thude thir acid gallic, folin ciocalteu (Sigma-Aldrich-My);
ethanol 95%, nudc tinh khiét, natri carbonat (Viét Nam); aerosil 200, maltodextrin (Trung
Quéc); gao té, dau den (Viét Nam).

- Thiét bi: Bé si¢u am Ultrasonic LC60H (Pirc), may ¢ quay chan khéng Buchi R-
210/215 va may phun siy Buchi Mini Spray-Dryer B-191 (Thuy S¥), may khuay tir Wisestir
(Puc), may do d6 4m Ohaus MB25 (M§), can phan tich Satorius TE214S (Puc), may do
quang ph6 UV-VIS Hitachi U-5100 (Nhat Ban) cting cac dung cu thi nghiém thong thudng.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phap bao ché

- Ché bién va chiét xuat: FM duoc ngdm nudc cam gao 24 gid, sau d6 ham véi
nude dau den (1:1) trong 12 gio. Dich nude dau den dung dé tam duoc liéu, séy & 40°C va
lap lai cho dén khi hét dich, thu dwoc FM ché [5]. Bot FM ché (1 mm) duoc chiét bang
ethanol 95% (11/1 ml/g): ngam 60 phut & nhiét do phong, sau dé chiét siéu 4m 2 1an & 53°C
trong 52 phut thu dugc 2 dich chiét [6]. Gop dich chiét, loc va c¢6 dic dén ham luong chat
ran khoang 2% (kl/kl).

- Phun sziy tao cao khd FM ché: Xac dinh ham luong chét ran trong dich chiét bang
phuong phap mat kh01 lugng do lam kho Phén tan aerosil 200 va maltodextrin (MD) vao
dich chiét voi ti 1¢ tong ta duoc/chat ran 1:1, trong do ti 1¢ MD dugc khao sat. Khuay lién
tuc 200 vong/phut trong sudt qua trinh. Phun sdy voi ap sudt khi nén 2 bar, cong suat hut
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90%, khao sat luu lvong bom dich va nhiét do khi sdy. Quy mo ban dau 10 g dich chiét/mé,
sau d6 nang cap khi xac dinh duoc dleu kién tbi wu.
2.2.2. Thiét ké thi nghi¢m va téi vu hoa diéu kién phun siy
Tién hanh thiét ké thi nghiém va phan tich két qua bang phan mém Modde Pro12.
Bang 1. Khoang bién thién va loai ky vong cta cac bién dau ra dugc chon trong nghién ctru

Tén bién déu ra Ky hi¢u | Ponvi | Khoang bién thién Loai ky vong
Tinh chit cao Y1 Diém 1-5 Max (cang cao cang tdt)
Hiéu suét thu cao kho Y2 % 0-100 Max (cang cao cang tdt)
Hiéu suat thu TPC Y3 % 0-100 Max (cang cao cang tot)
Chi tiéu danh gia

- Tinh chét cao: banh gia bang phuong phap cam quan theo thang diém duya trén
mau sc, d6 kho toi va 6 4m ctia san pham; dong thoi quan sat hinh thai bang kinh hién vi
dién tir quét (SEM) ¢ d6 phong dai 50-2000 lan.

Bang 2. Thang diém danh gi4 tinh chét bot cao kho

Diém Mau sic Hinh thai (SEM) Do kho toi Do 4m

1 Vang nau dam, | Hat bién dang, két tu, ciu | Bét dinh, bam i nhiéu trén > 5%
khong déu tric kém cyclon, khé thu hoi

) Vang nau dam, Hat Kkét tu, bé mit khong Bét dinh, bam i nhiéu trén > 5%
khong déu dong nhat cyclon, khé thu hoi

3 Vang ndu ddm, | Hat chua dong déu, con | Hat kho, kém toi, hoi dinh | >5%
deu mau dinh két nhau, con bam cyclon, kho lay

4 D6 nau, déu Hat gﬁn célu, bé mit nhan | Hat khé toi, roi nh'ilu,’ van con <5%
mau nheo, it két tu dinh trén cyclon, d¢ lay

5 D6 nau, déu Hat gﬁn cau, b,é mat nhan | Hat kho toi, roi nllau, khéng <5%
mau nheo, khong ket tu dinh trén cyclon, de¢ thu hoi

- Hiéu suit thu cao: Hiéu suat thu cao kho duoc tinh theo cong thc:

Mgy -

Myrpge

HI1 =

*100

My chiée” HL + Mg quge don
Trong do: H1: hiéu suét thu cao (%), Mgau VA Myuse: khéi lugng coe dung cao sau va
trudc phun séy (g), mdich chiét: khéi luong dich chiét (g), HL: ham luong chét (%), M duge don'
tong khdi luong aerosil 200 va MD.
- Hiéu suit thu TPC: Xac dinh ham luong TPC bing phuo’ng phap UV-Vis [7].
Tinh khéi lugng TPC trong mau dich chiét va miu cao. Hiéu suét thu TPC la:

H2 =

mMrpc trong cao

*100

) Mpc trong dich chiét phun siy ]
TI'Ol’lg do: H2: hléu suat thu TPC (%), mrpc trong cao, m"l;PC trong dj,ch chiét phun siy- khoi
lugng TPC trong cao thu dugc va trong lugng dich chiét dung dé phun say (g).

III. KET QUA NGHIEN CUU

3.1. Lwa chon bién dau vao va bién dau ra

Khao sat so bo cho thiy cac bién diu vao anh huong dang ké gdm ti 16 MD trong
hon hop ta dugc, nhiét do say va luu lugng dich phun.
Béang 3. Bién dau vao va bién dau ra dugc lya chon dé khao sat

STT | Tén bién | Ky hiéu | Ponvi | Loai bién | Khoang bién thién
Tén bién dau vao
1 | Tile MD | X1 [ % ] Dinh lugng | 040
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STT Tén bién Ky hiéu | Pon vi Loai bién Khoang bién thién
2 | Nhiét do sy X2 do C DBinh lugng 100-130
3 | Luu lugng phun dich X3 ml/phut Binh lugng 1,5-2,5
Tén bién dau ra
1 Tinh chét cao Y, Piém Cang cao cang tot 1-5
2 | Hiéu sut thu cao Y» % Cang cao cang tot 0-100
3 | Higu suat thu TPC Y; % Cang cao cang tot 0-100

3.2. Thiét ké va tién hanh thwc nghi¢m
Vi ba bién dau vao va ba bién du ra da chon, tién hanh thiét ké thi nghiém dé tim
diéu kién thyc nghi¢ém tdi uu, su dung phﬁn mém Modde Pro 12, chon kiéu thiét thé CCF
v6i 15 thi nghiém, mdi thi nghiém duoc tién hanh 1 lan, thi nghiém tai tim duoc tién hanh
3 1an (14 17 thi nghiém). Phun siy tao cao khé FM ché vdi cac didu kién da thiét ké va danh
gia cac dac tinh cta cao thu dugc.
Bang 4. Céc cong thirc thiét ké trong quy hoach thyuc nghiém va két qua gia tri thuc nghiém

STT Tén thi nghiém X1 X2 X3 Y1 Y2 Y3

1 N1 0 100 L5 5 63,20 47,33

N2 0 130 L5 5 19,30 16,13
3 N3 0 100 2,5 4 53,78 27,78
4 N4 0 130 2,5 5 51,19 30,87
5 N5 40 100 L5 3 61,74 58,87
6 N6 40 130 L5 4 18,56 20,82
7 N7 40 100 2,5 3 46,53 57,61
8 N8 40 130 2,5 4 44,34 45,62
9 N9 20 100 2 5 59,00 37,75
10 N10 20 130 2 5 55,13 44,74
11 NI11 20 115 L5 5 48,96 42,38
12 Ni12 20 115 2,5 4 64,44 54,80
13 N13 0 115 2 5 52,31 43,27
14 N14 40 115 2 3 58,89 52,80
15 NI15 20 115 2 4 66,53 59,11
16 N16 20 115 2 4 53,56 53,61
17 N17 20 115 2 4 45,97 47,39

3.3. Méi quan h¢ giira bién diu vao va bién diu ra
Phan mém Modde Pro 12 gitp xay dung cac phuong trinh hoi quy béac khong qué 2
md ta mdi quan h¢ gila ting bién dau ra va 3 bién dau vao.
Béng 5. Két qua phan tich phuong sai cac phuong trinh hoi quy tim duoc

Phuong trinh P1 P2 P3
Bién diu ra Y1 Y2 Y3

P hdi quy 0,004 0,007 0,034
P khuyét - 0,702 0,252
R? 0,694 0,664 0,554
RPhigu chinh 0,592 0,553 0,405
Q’ 0,534 0,240 0,130

Nhén xét: Cac phuong trinh hdi quy tim dugc déu co 'y nghia thong ké (Phdi quy <
0,05), md ta kha tt cac két qua d thuc hién (R?kha cao), sai sb cta céac thi nghiém dé danh
gid Y2 va Y3 1a dong nhat (prhuyét > 0,05). Phuong trinh P1 dy doan kha tdt gia tri ciia cac
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bién dau ra twong tmg 14 Y1 (Q? kha cao) trong khi phuong trinh P2 va P3 c6 gia tri Q2
tuong doi thap. .
Béang 6. Cac hé so0 cua cac phuong trinh hoi quy tim dugc

S SR S Phuong trinh
HEé s0 cua bién dau vao Pl P 73
X1 -0,570349* -0,394264 5,00439
X2 0,215527 -7,09037* -6,33622*
X3 -0,133877 3,30085 3,25829
X2*X3 0,0513982 7,01965* 3,83743
Hing sb 4,23520* 50,79* 43,5812%

Ghi chu * Cdc hé s6 coy nghla thong ké (p < 0,05).

w mwmamesem  Hesssouphenolodi

Hinh 1. D6 thi biéu dién hé s6 cua cac bién trong cac phuong trinh hdi quy

Nhan xét: Ti 16 MD trong hdn hop ta dugc don (bién X1) anh hudng cé ¥ nghia
thdng ké toi tinh chét cao. Nhiét do sy (X2) va twong tac giita nhiét d6 say va luu lugng
phun dich (X2.X3) anh hudng c6 y nghia théng ké dén hiéu suat thu cao. Nhiét do sdy (X2)
anh huong c6 y nghia thong ké den hi¢u suét thu TPC.

- Anh hu’O’ng cua cac blen dau vao dén tlnh chat cao

h [mLiph] = hun dich [mL/phat] = 2 19 phun dich (mL/phit) =

Hinh 2. Anh hu:ong cua cac blen dau vao den t1nh chat cao thu duogc

Nhén xeét: Trong cac bién dau vao, ti 16 MD trong hdn hop ta duge don 13 bién anh
huong c6 ¥ nghia dén tinh chét cao, khi ti 1¢ MD ting, dlem tinh chat cta cao giam.
- Anh hu’(mg cua cac blen dau vao den hi¢u suat thu cao

9 16 MD [phan trém] = 7 16 MD [phan tram] = 20 ¥ 1 MD [phan tram] = 40 wesowno

Hinh 3. Anh hudng cta cac bién dau vao dén hi¢u suat thu cao
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Nhan xét: Ti 1€ MD khong anh hudng 1o rét dén hiéu suit thu cao. Nhiét do séy va
luu lwgng phun dich anh hudéng c6 ¥ nghia dén hiéu suit thu cao. Anh hudng cua 2 bién nay
c6 tuong tac chit ché véi nhau, cu thé khi nhiét d6 siy & muc thap, ting luu luong phun
dich lam gidm hiéu suét thu cao. Nguoc lai, khi nhi¢t do sa‘iy O mic cao, tang luu lwgng phun
dich ¢6 xu huéng lam ting hiéu suat thu cao.

- Anh huéng ciia cac bién dau vao dén hiéu suét thu TPC

0 sy 00 ) oy 00

Hinh 4. Anh huong cua cac b1en dau vao den hleu suat thu TPC

Nhan xét: Hiéu suét thu TPC bj anh hudng co ¥ nghia boi nhiét do sdy, ting nhiét
d6 1am giam hiéu suét.

- Khéng gian thiét ké:

Viéc x4c dinh khong gian thiét ké thay cho xac dinh diém (chi mot didu kién bao
ché) mang lai tinh linh hoat trong viéc cai tién va nang cap quy trinh bao ché & cac budc
nghién ciru tiép theo.

Hinh 5. Biéu dién khong gian thiét ké v& gop cho ca 3 bién ddu ra
3.4. Panh gia diéu kién t6i wu tim duoc
Sau khi xac dinh dugc quy luat sy phu thudc cua cac bién dau ra theo cac bién dau
vao, tim kiém cong thirc t6i vu bang phan mém Modde Pro 12 v&i myc tiéu cua cac bién
dau ra 1a dat gia tri cao nhét co thé. Cong thuce tdi wu duoc chon 1a cong thirc c6 gia tri
log(D) thap nhét va ti 1 that bai nho nhat.
Béng 7. Gia tri cac bién dau vao va bién dau ra cta cong thirc tdi wu

Gi4 tri tdi wu cua céc bién dau vao Gi4 tri twong tmg ciia cac bién diu ra
Ti 1&¢ MD trong hon hop ta dugc (%) 3,6 | Tinh chit cao (diém) 4,8
Nhiét d¢ say (°C) 100 | Hiéu suat thu cao (%) 67,22
Luu lugng phun dich ml/phut) 1,5 | Hiéu suat thu TPC (%) 48,43

Nhan xét: Két qua du doan tir cong thirc t6i wu khong cho thiy sy cai thién dang ké
so v6i diéu kién thuc nghiém N1, v6i céc gia tri tuong Ung 1a tinh chét cao 4,8, hiéu suit
thu cao 67,22% va hiéu suit thu TPC 48,43% (sovoi N1: 5 diém, 62,3% va 47,33%). Nhu
vay, cong thirc N1 dat hi¢u ning tuong duong trén céc chi ti€u danh gid. Do d6, cong thure
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N1 (100% Aerosil 200, nhiét o séy 100°C, luu lugng phun dich 1,5 mL/phut) dugc uu tién
lya chon do dam béo tinh kha thi, quy trinh don gian va thuén lgi cho trién khai thuc tién.
3.5. Két qua ning quy mé bao ché
Phun séy dich chiét FM ché & quy md khao sat 1a 10,0 g dich chiét/me, sau d6 nang
1én mure trung gian 50,0 g dich chiét/mé dé danh gia so bd ~vamirc 100,0 g dich chiét/mé.
Bang 8. Két qua cac bién dau ra khi ndng quy mé phun sy

STT Chi tiéu chat luong Meé10,0g Me¢50,0g M¢ 100,0 g (n=3)
1 | Tinh chit cao (diém) 5 5 5
2 | Hiéu suét thu cao (%) 63,20 67,77 63,99 + 5,11
3 | Hiéu suat thu TPC (%) 47,33 - 52,26 + 6,70

Nhan xét: Cao khé thu dugc mau nau do, dong déu, dang hat nho kho toi, it bam
cyclon, d& thu hoi, d6 am thép hon 5%. Hinh anh SEM cho théy hat gan hinh ciu, bé mat
nhan, khong két tu. Hiéu suét thu cao on dinh (>60%), hleu sudt thu TPC khong thay d6i
dang ké khi nang cap quy md, cho thiy quy trinh co ban 6n dinh.

IV. BAN LUAN

Mic di cac md hinh hdi quy ¢6 ¥ nghia thong ké (p < 0,05) va R? & mic chip nhan
dugc, gia tri Q? con thép, dac biét vo1 Y2 va Y3, cho théy kha nang du doan ngoai pham vi
thi nghiém con han ché. Do d6, mé hinh chi ¢ ¥ nghia trong pham vi thiét ké thyc nghiém da
khao sat va chi yéu mang tinh dinh huéng, khong khai quat cho cac dleu kién phun say khac.

Bén canh do, s6 1an lap trong thiét ké CCF con han che chua yéu tap trung tai diém
tAm, c6 thé anh hudng dén do chinh xéac trong wéc lwong sai s6 va 1am giam do tin cay cia
cac chi s6 du doan, dic biét 1a Q2. Vi vay, cac két qua tbi uru hoa can dugce kiém ching thém
bﬁng cac thi nghiém lap doc 1ap hoac thiét ké mé rong dé nang cao d¢ tin cdy cua mo hinh.

Ti 1¢ MD trong ta duoc anh hudng rd dén tinh chit cao. Khi ting MD, diém tinh chat
giam do MD thén nudc, tao lién két Hydro véi nudc, lam qua trinh sdy chdm hon va cao d&
hat am, kém kho toi. Nguoc lai, ting nhiét d6 sdy va giam luu luong phun dich giup tang
diém tinh chat do ting kha niang bay hoi dung moi va kéo dai thoi gian sdy trong budng.
Han ché ciia nghién ciru 1a danh gia tinh chit cao chu yéu dua trén cam quan va SEM, mang
tinh chu quan, kho dinh lugng va chua phan anh day du cac tinh chit cong nghé ciia bot. Do
d6, can bd sung cac chi ti€u dinh lugng nhu kich thudc tiéu phan, do chay hodc d¢ a am dé
tang do tin cdy cta két qua.

Ti 16 MD khong anh hudng 16 rét dén hiéu suét thu. Nguoc lai, nhiét do sdy va luu
luong phun dich anh huong dang ké va c6 tuong tac chat ché. O nhiét do thap, tang luu
luong phun lam tiéu phén chua kip kh6 hoan toan, con am va d& bam dinh trong hé thong,
dan dén giam hiéu suat thu. Nguoc lai, & nhiét d6 cao, luu lugng phun thp co6 thé 1am tiéu
phan qua kho va bi cudn theo khi thai; tang luu luong phun gitp cac tiéu phéan chia sé nhiét,
dat d6 kho phu hop va ting kha ning thu hoi.

Hiéu suat thu TPC giam khi nhiét do sy téng, c6 thé do polyphenol kém bén va dé bi
oxy hoa 6 nhiét d6 cao. Luu luong phun dich tang giup hi¢u suat TPC tang nhe do giam nhiét
tac dong trén moi giot, gop phan bao v¢ hoat chat. Ti 1¢ MD ting ciing lam ting hi¢u suat
TPC, nho vai tro chit mang, giup 6n dinh va bao vé polyphenol trong qua trinh phun sdy.

Nghién ctru cia Nguyén Phuéc Minh (2019) chu yéu khao sat timg yéu t6 riéng 1¢,
chua st dung thiét ké thi nghiém dé danh gia dong thoi tuong quan va twong tac gitra cac
bién, nén kha ning mé hinh hoa va du doan con han ché [8]. Nghién ctru ciia Nguyén Vin
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Bach (2016) phat trién quy trinh voi FM thé két hop duogc liéu khac, pham vi 4p dung cho
FM chua cao va ciing chua ap dung t6i wu hoa bang mé hinh thong ké [9]. So v&i cc cong
b nay, nghién ctru hién tai c6 diém moi la sir dung thiét ké thi nghiém két hop phan tich
mit dap ting dé 'md hinh hoa mdi quan hé da bién va téi uu hoa da muc tiéu, qua d6 lam 6
twong tac cac yéu td va hd trg du doan, mo rong quy ms.

V.KET LUAN

Ky thuét quy hoach thyc nghiém duoc ap dung dé lya chon cac thong 5O phu hop
cho quy trinh phun siy cao kho tir FM ché. Piéu kién téi vu gom cao chiét FM che 3:1;ta
duoc Aerosil 200; ham lugng chat rin trong dich phun 2%; ap suét khi nén 2 bar; toc do cap
dich 1,5 ml/phut; nhiét do khi vao 100 + 2°C; thiét bi Mini Spray- Dryer B-191 (Thuy Sy).
Quy trinh van hanh 6n dinh & quy mo phong thi nghiém, nhung cin nghién ctru thém dé

danh gia kha ning md rong quy mo va do on dinh dai han.
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