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SUMMARY

OPTIMIZING THE CONDITIONS OF Coriolopsis aspera SPRAY DRYING
IN VIETNAM

The objectives of studying the effects of spray drying conditions such as inlet drying temperature,
carrier content, feed flow rate on powder recovery efficiency, moisture content, reduction of free
radical scavenging capacity, total flavonoid content, total polyphenol content, total triterpen content
(RSA, TFC, TPC, TTC) of spray drying powder. Performance results for optimized experiment design.
The one-factor experiment, the Box-Behnken mathematical model design was optimized in the spray
drying process of the Coriolopsis aspera. The optimal parameters of spray drying with ethanol extract
to extract TTC content are at least as follows: inlet drying temperature 1330C, carrier content 16% (w
/ w), feed flow 22.5ml / min then The prediction results of the target functions are 42,201% powder
recovery efficiency, 2.936% powder moisture and 9.224% RSA reduction, 2.358% TFC reduction,
4.12% TPC reduction, 0.989% TTC reduction. The control results were exactly the same as the
predicted results. That means the predicted values are consistent with the optimal values.

Keywords: Coriolopsis aspera, optimization, process of spray drying.

1. GIOI THIEU tinh trong thanh phan dich cao chiét nam van
N4m Coriolopsis aspera duoc sir dung nhu cac chi tr dung méi ethanol hay methanol c6 chuira
loai thudc truyén thdng ¢ mot sb quéc gia cac nhom chit terpenoids, saponins, steroids,
Chéu A dé diéu tri nhidu bénh béi vi n6 nhu 1a flavonoids, phenols, tannins, alkaloids [9,25].
ngudn chit chong oxy héa, chat chéng ung thur, Trong dich chiét ethanol cia nAm van chi con
thudc chéng vi rat, thudc chéng vi khuan va c6 tac dung kich thich hé mién dich va chéng
thude diéu hoa mién dich [18,27]. Cac nghién oxy hoa do d6 co thé dugc sir dung cho thuc
ctu gan day di cho thiy dich chiét xuat tir ndm pham bd sung [13,15]. Tir nhiing y trén cho
van chi cd rat nhiéu hoat tinh sinh hoc bao gom thdy dich chiét tir nAm Coriolopsis aspera c6
cac hoat dong khang khuan, khang vi-rat, kha ning tng dung trong ché bién thuc pham
khéng ndm, chéng ung thu [4,19,21]. Cu thé la lam thyc pham bd sung do hoat tinh sinh hoc
dich chiét xuat ethanol tir nAm van chi uc ché da dang dic biét 1a nhém chat triterpens. Nhém
su ting sinh t& bao khdi u cua bénh bach cau, chat nay, trong qué trinh ché bién bao quan it
tuyén vi va cb tir cung [17]. Theo két qua dinh nhiéu hoat tinh sinh hoc s& bi giam. Dé khic
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phuc diéu d6 k¥ thuat vi bao bang cong nghé
say phun c6 thé ap dung [26]. Say phun la cong
nghé duoc sir dung phd bién nhat, vi n6 la mot
qua trinh lién tuc, chi phi thap, tao ra cac vi hat
khd c6 chat luong tét [24] .Theo nghién ciu
cua Yoshii va cong s 2001, bé sung gelatin
1% vao trong thanh phan chat mang thi c6 thé
bao vé chét hoat tinh sinh hoc trong qua trinh
say phun [30].

2. VAT LIEU VA PHUONG PHAP:

2.1. vatliéu:

N4m van chi Coriolopsis aspera tu nhién duoc
thu nhan tai vuon Qudc Gia PU Mat nam &
18°46° vi do Bic va 104°24° do kinh Déng
thugc tinh Nghé An. Sau d6 ndm dwoc nudi
trong tai vuon sinh hoc cua trudng Pai Hoc
Cong Nghiép Tp HCM. Nguyén liéu nim dem
nghién ciru dugc thu hoach c6 kich thudce trung
binh ciia qua thé tir 5-7 cm, thoi gian thu hoach
khoang 50-60 ngay

2.2. Hoa chat va thudc thir

Gelatin (hang Himedia, An D), Keo cao su A
Rap (hang Himedia, An D¢), maltodextrin (DE
16-19 héang Brenntag, My), thudc thir Folin-
Ciocalteu, axit gallic, axit oleanolic, axit
ascorbic, quercetin, 2, 2-Diphenyl-
picrylhydrazyl (DPPH), dugc mua tir Sigma
Aldrich (Sigma Chemicals Co., St. Louis, Tat
ca cac hoéa chat khac duoc st dung trong
nghién ctru dugc mua thuong mai va ding dé
phan tich.

2.3. X4c dinh d9 4m cia bt

Do 4m cua bot duge xac dinh bang cach st
dung may phén tich d6 am hdng ngoai
(sartorius, model MA 160-1, Buc) ¢ nhiét do
105°C. Bot dem phén tich khoang 1g dugc trai
trén dia nhom va dat vao may phan tich.

2.4, Xac dinh hiéu suat thu héi bt say phun
Hiéu suit thu dwoc & mdi lan siy dugc tinh
toan theo céng thic (1) dua trén cach tinh toan
cua [28].

Hiéu suit thu hdi (%) = (Khbi 1wong bt i duee
x100)/ Khéi lwong pstdykién (1)

Trong d6: Khéi luong bot ae kién 13 Twong chit
tan trong dich trudc khi sy phun.

Khéi 1rong bo i duee 1 Twong bot thu duge & lo
thu mAu tinh theo ham lwong chét kho.
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2.5. Do giam RSA, TFC, TPC, TTC
bo giam RSA, TFC, TPC va TTC dugc tinh
theo cong thirc:

(RSA,—RSA;)
RS54,
Vé6i RSA:;, RSAs: kha ning chéng oxy hoa

trude va sau khi say phun.
(TFC,—TFC,)
TFC,
Vé6i TFC, TFCs: ham luong flavonoid téng
trude va sau khi say phun.
(TPC,—TPC,)
TPC,

Do giam RSA= x100 (%)

bo giam TFC= x100(%)

b6 giam TPC= x100(%)

Vé6i TPC;, TPCs: ham luong polyphenol téng
trude va sau khi say phun.
(TTC,~TTC,)
ITC;
V6i TTC,, TTCs: ham luong flavonoid tong
trude va sau khi say phun.
2.6. Quy trinh say phun dich chiét
2.6.1. Cong dogn chudn bj dich sy phun
Dich trich ly tir ndm van chi Coriolopsis
aspera bang dung mdi ethanol véi cac théng sb
t6i wu dugc dem vi bao. Hdn hop chat mang
bao gém maltodextrin (DE tir 16-19 cua M),
gum arabic (Himedia, An D9), gelatin
(Himedia, An Do) duoc phdi theo ty 1&
0.94:0.05:0.01 [29] , sau d6 cho nudc vao va
gia nhiét & nhiét d6 40°C dé hdn hop cac chit
mang tan hoan toan. Cudi ctng thu dugc hdn
hop dich siy phun va tién hanh déng héa
(HomoLab 2.50, 600 bar, FBF, Italia).
2.6.2. Cong dogn sdy phun
Qua trinh tao hat vi bao bang thiét bi siy phun
& quy md phong thi nghiém (Labplant SD-
Basic Spray Dryer, Anh) véi dau phun cé
duong kinh 0,5mm. Ap suit vao dau phun cb
dinh 3atm. Luong khong khi kho dwoc ¢b dinh
& mac 70 m3 mai gio. Nhiét do ¢ 6ng xa 4m
thuong dao dong 65-90°C.
2.7. T6i wu héa
Buoc 1: Khao sat yéu té doc lap dé tim muc
gidi han trén va mac giGi han dudi cia cac yéu
t6 nhu Xi: nhiét do dau vao (°C), Xz: ham
lwong chat mang (%), Xa: luu lwong nap liéu
(phat) anh hudéng dén ham muc tiéu Yi: hiéu
SUt (%), Ya: d6 4m bot (%), Ya: d6 giam kha

b6 giam TTC= x100(%)



nang khtr goc tu do (ppmVitC), Ya: do giam
ham lwong TPC (%), Ys: d¢ giam ham luong
TEC (%), Ye: do gidm ham luong TTC (%).
Buwoc 2: Lua chon md hinh todn hoc Box-
Bohnken, da thuc bat 2 dé thuc hién t6i wu hoa
theo phuong phap dap ung bé mat (RSM). Sir
dung phan mém JMP 10.0.0 dé phan tich di
liéu.

Buéc 3: Kiém ching thuc nghiém.

2.8. Xir ly thong ké

Str dung phan mém GMP 10.0.0 dé thiét ké thi
nghiém téi wu hoa theo phwong phap dap ung
bé mat. Sir dung phan mém Statgraphics
centurion xv dé phan tich phuong sai (Anova)
va do léch chuan. Su dung phan mém
microsoft excel dé v& db th.

3. KET QUA VA BAN LUAN

3.1. Thi nghiém mét yéu té

3.1.1. Anh hwéng nhigt dp dén higu sudt, do
ém, dg giam (RSA, TFC, TPC, TTC) csia bgt
sdy phun.

Nhan xét hinh 3.1 khi nhiét do tang dén 160°C
thi hiéu suat thu hoi bot khong ting nira va
ddng thoi do 4m cua bot cang giam. O nhiét do
120-130°C sdy kho, bot rat d& bi dinh trén
budng siy va cyclone do d6 lam hiéu suat thu
hdi bot giam.

Trén hinh 3.2 cho thdy nhiét do sy ting thi do
giam (RSA, TFC, TPC) cao va d6 4m cua bot
thu hdi thap. Béi voi do giam TTC & nhiét do
say tir 120°C -150°C c6 d4u hiéu giam va tir
nhiét do 160°C-170°C thi do giam TTC c6 ting
[én. Tr hinh 3.1 va 3.2 chdng t6i chon nhiét do
140°C @ thi nghiém tiép theo vi do giam TTC
(ham muc tiéu quan tam) it va d& sdy (bot
khéng bi dinh nhidu trén budng siy va
cyclone).

3.1.2. Anh huéng ham lwong chit mang dén
hiéu sudt, dg am, d@é giam (RSA, TFC, TPC,
TTC) ciia bét sdy phun.

Nhan xét hinh 3.3 khi ting ham lwong chat
mang 1én 14-16% thi hiéu suat thu hoi bot dat
gid tri cao nhung sau do6 c6 dau hiéu giam la do
bot né nhiéu dinh Ién thanh cua budng siy va
cyclone.

Nhan xét trén hinh 3.4 & ham luong chat mang
14 va 16% thi do 4m cua bot siy phun c6 do
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am thap nhat va do giam RSA, TFC, TPC,
TTC la thap nhat. Vi mong mudn do giam TTC
14 nho nhat do d6 lua chon ham luong chét
mang 16% phu hop cho thi nghiém ké tiép.
3.1.3. Anh hwong luu lwong ngp ligu dén
hi¢u sudr, dép am va dp giam (RSA, TFC,
TPC, TTC)

Nhan xét trén hinh 3.5 cho thay luu luong 25
ml/phut thi cho dugc hiéu suat thu hdi bt cao
nhét, sau d6 hiéu suat thu hdi c6 dau hiéu giam
& khoang luu lugng nap liéu tir 30-35ml/phdt.
Diéu d6 phu hop véi qua trinh say thuc té 1a
lru lwong nap liéu cao ddng nghia véi toc do
Séy s& cao ltc d6 bot chua thoat am tdt, dé
dang bam Ién cyclone va khong roi xudng lo
himg san pham.

Nhan xét trén hinh 3.6 & luu lwgng nap liéu tir
10-25ml/ phat thi d6 4m giam va do giam
RSA, TEC, TPC, TTC it nhung sau d6 c6 dau
hi¢u ting tro lai. Didu d6 cho thdy néu luu
lwong nap liéu thap thi cac c6 su anh huong
cua nhiét do 1én cac chat chuyén héa bac 2
nhiéu va nguoc lai, nhung néu luu luong nap
liéu cao qua thi téc do sdy cao va s& lam cho
bot san pham c6 d6 4m tang 1én (do chua thoat
am kip) va bot bi dinh Ién cyclone khéng
xudng lo hing mau dan dén hiéu suat thu hoi
giam.

Tir cac két qua khao sat cac yéu té doc 1ap trén
ching tdi chon ra cac mac gidi han dudi va
trén cua cac yéu t nhu sau: nhiét do dau vao
tr 130-160°C, ham luong chit mang tir 14-
18%, Iuu lugng nap liéu 15-30 ml/phut.

3.2. Toi wu héa

Dua trén két qua cua cac thi nghiém mét yéu té
doc 1ap, ching téi lva chon mé hinh BBD,
chon mo6 hinh da thirc bac hai véi 15 nghiém
thire dé téi wu hoa bdn bién doc 1ap, bao gdom
Xi: nhiét do6 sdy (°C), Xz ham lwong chit
mang (%), Xs: luu Iugng nap liéu (ml/phat).
Y1: hiéu suat (%), Yz do am bot (%), Ya: do
giam kha nang khang oxy hoa (%), Y4 : d0
giam TPC (%), Ys: do giam TFC (%), Ye: do
giam TTC (%) theo phuong phap dap wng bé
mit (RSM). Str dung phan mém JMP 10.0.0 dé
phén tich dir liéu.
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Hinh 3.1. Anh huong cua nhiét sdy phun dén
hiéu suat bét thu hoi
Két qua duoc biéu dién dudi dang trung binh +
SD (n = 3), cac chi cai khac nhau (a,b,c,d.e)
cho thay c6 sw khac biér ¢6 y nghia vé mat
thong ké véi p <0.05.
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Hinh 3. 2. Anh huong cia nhiét sdy phun dén
dé am, d@é giam (RSA, TFC, TPC,TTC) cua bt
thu hoi

Két qua duoc biéu dién dudi dang trung binh +
SD (n = 3), céc chiz cai khac nhau (a,b,c,d,e )
trong clng mét chi tiéu cho thdy c6 su khéc
biét cé y nghia vé mat thong ké vai p <0.05.
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Hinh 3. 3. Anh hudng ham heong chat mang
d@én hiéu sudt cua bét thu hai
Két qud duot biéu dién dudi dang trung binh +
SD (n = 3), céc chir céi khac nhau (a,b,c,d )
cho thay c6 si khac biér ¢é y nghia vé mat
thong ké véi p <0.05
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Hinh 3. 4. Anh huéng ham lrong chdt mang
dén dg am, dé giam (RSA, TFC, TPC,TTC) cia
bét thu hoi
Két qua diroc biéu dién duwdi dang trung binh +
SD (n = 3), cac chi cai khac nhau (a,b,c,d )
trong cung mét chi tiéu cho thdy c6 sw khac

biét 6 y nghia vé mat thong ké véi p <0.05.
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Hinh 3. 5. Anh hirong heu heong nap liéu dén
hiéu sudt thu hai bét
Keét qua diroc biéu dién dudi dang trung binh +
SD (n = 3), cac chi cai khac nhau (a,b,c,d )
cho thay c6 su khac biér ¢o y nghia vé mat
théng ké véi p <0.05.
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Hinh 3. 6. Anh hirong heu heong nap lidu dén
dg am, d giam (RSA, TFC,TPC,TTC) cua bgt
thu hoi
Két qua dieoc biéu dién duwdi dang trung binh +
SD (n = 3), céc chiz céi kh&c nhau (a,b,c,d )
trong cing mét chi tiéu cho thay c6 si khac

biét 6 ¥ nghia vé mat thang ké véi p <0.05.



Bang 1. Ma trdn thyc nghiém véi mo hinh thiét ké BBD

Nghiém  Ma Yéu to Ham muc tiéu
thac hoa X1 X5 X3 Y, Y, Y3 Y Ys Ys
1 -0- 130 16 15 28.87 3.72 9.69 409 261 11
2 0+— 145 18 15 50.37 3.32 11.3 541 329 1.83
3 -0+ 130 16 30 29.78 3.98 9.92 487 283 1.25
4 000 145 16 22.5 58.06 2.28 9.43 449 242 1.02
5 +0— 160 16 15 56.72 2.56 13.49 851 549 274
6 000 145 16 22.5 57.89 2.29 9.96 437 289 143
7 0— 145 14 30 49.06 3.89 10.46 542 3.06 2.46
8 0— 145 14 15 46.81 3.02 11.35 6.29 335 2.26
9 0++ 145 18 30 39.45 3.79 9.98 4.9 298 1.58
10 ++0 160 18 22.5 57.82 3.05 11.37 6.27 3.86 235
11 000 145 16 22.5 59.26 2.47 9.53 476 235 1.24
12 —+0 130 18 22.5 29.76 3.82 10.17 5,05 281 201
13 +-0 160 14 22.5 54.58 2.95 14.32 832 587 343
14 —0 130 14 22.5 31.41 3.52 10.02 5.02 311 09
15 +0+ 160 16 30 42.13 3.67 13.21 821 519 299

Xi: nhiét do sdy (°C), Xz: ham Iuwong chit mang (%), Xa: luu lwong nap liéu (ml/phat).
Y1: hiéu suat (%), Y2: d6 4m bot (%), Ys: d6 giam kha nang khtr gc tu do (%), Ya : d6 giam TPC (%),

Ys: @6 giam TFC (%), Ye: d6 giam TTC(%).
« Statistical Analysis and Model Fitting

Y1 = 58,40+11,43X; -0,55X; -2,79Xs - 1,02X:2 -3,98%,2 -7,99X32 +1,22X1 Xo- 3,87X1Xs -3,20X>X5

Trong phwong trinh (1) Y: hiéu suat cia bot
thu hdi va Xi: nhiét d6 sdy phun , Xz: ham
lwong chat mang, Xs: luu luong nap liéu. Két
qua phén tich thong k& R? = 0,9859, R%ag=
0,9607, cho thay muc do chinh xac cao vé do
tin cay cua cac gia tri thir nghiém va mic do
tuong quan cao giira cac gia tri quan sat va dy
doan, thong s6 do do nhidu(Adeq
precision=20,951) > 4 cho thiy tin hiéu day du
va mong mudn. Gia tri F caa mo hinh cd y

Y2 =2,34-0,35X; + 0,07X, + 0,33X3 +0,48%X:2 + 0,50X,2 + 0,65X32- 0,05X:Xo+ 0,21X1 X3 - 0,10X,X5

Trong phuong trinh (2) Y2 d6 4m cua bot thu
hdi va Xi: nhiét do say phun, Xo: ham luong
chat mang, Xs: luu lwong nap liu. Két qua
phén tich thong ké& R? = 0,9941, R?g= 0,9836,
cho thdy mirc d6 chinh xac cao vé do tin cay
cua c&c gid tri thir nghiém va muac d6 tuong
quan cao gitia cac gid tri quan sét va du doan,
thdng sb do do nhidu (Adeq precision=23,667)
> 4 cho thiy tin hiéu diy da va mong muén.
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@)

nghia véi p <0,001, con 15i khong twong thich
thi khong dang ké va khong co y nghia thong
ké véi p=0,0619 >0,05 |a mong muén. Piéu d6
chung téa md hinh Iya chon rit phu hop. Tur
phuong trinh trén cé thé thay rang cac hé sb
X1, X12 ¢6 anh huong rat nhiéu (p<0,001). Cac
hé s6 Xa? c6 anh huong nhiéu (p<0,01). Hé sb
Xz, X1X3, X2X3, X22 ¢c6 anh hu’(’rng (p<0,05).
Con lai cac hé s6 Xz, XiX», khéng c6 anh
huong (p>0,05).

&)

Gia tri F cia mo6 hinh c6 y nghia véi p <0,001,
con 15i khong tuwong thich thi khong dang ké va
khong c6 y nghia théng ké voi p=0,8824 >0,05
1a mong muén. Biéu d6 chiing téa mé hinh lya
chon rat phi hop. Tir phwong trinh trén ¢ thé
thay rang cac hé sé Xu, Xs, X1Xs, X1, Xz?, Xs?
¢ anh huong rat nhidu (p<0,001). Cac hé sb
X2, X2X3 €6 anh huéng nhidu (p<0,01). Con lai
céc hé s6 X1X, khong c6 anh husng (p>0,05).



Y3=9,64+15737X; - 04162X; - 0,2825Xs+ 1,3175X:2 + 05125X2 + 062X - 0,775%1 Xo- 0,1275X1Xs - 0,1075X:Xs 3

Trong phuong trinh (3) Yz d6 giam kha nang
chéng oxy héa cua bot va Xi: nhiét do sdy
phun , Xo: ham lwong chat mang, Xs: luu lugng
nap liéu. Két qua phan tich thdng ké R? =
0,9499, R%ag= 0,8597, cho thay muc do chinh
x4c cao vé do tin cay cua cac gia tri thi
nghiém va muc dd teong quan cao giira cac gia
tri quan s&t va du doan, thong sé do do
nhidu(Adeq precision=12,274 ) > 4 cho thiy
tin hiéu day da va mong mudn. Gia tri F caa

mo hinh c6 y nghia véi p <0,01, con 15i khdng
tuong thich thi khong dang ké va khong c6 y
nghia théng ké voi p=0,1365 > 0,05 la mong
muén. Diéu d6 chig téa md hinh lya chon rat
phU hop. Tir phuong trinh trén c¢6 thé thy rang
c4c hé s6 X ¢6 anh huong rat nhiéu (p<0,001).
Hé s6 X12 ¢6 anh huong nhiéu (p<0,01). Hé sb
X1Xz €6 anh huong it (p<0,05). Con lai cac hé
$6 Xa, X3, X1X3, XoXs, X224, Xs? khong c6 anh
huong (p>0,05).

Y= 45466 +1535X; - 0,4275) - 0.1125X5+ 1,.266)X;2 + 035162 + 06066Xe2 - 0521 Xo- 027X Xs 009X (4)

Trong phuong trinh (4) Y. do giam TPC cua
bot va Xi: nhiét do siy phun, Xo: ham luong
chat mang, Xs: luu Iuwong nap liéu. Két qua
phan tich théng k& R? = 0,9392, R2ag= 0,8297,
cho thdy muc do chinh xac cao vé do tin cay
cua cac gia tri thtt nghiém va mac do tuong
guan cao gilra cac gia tri quan sat va du doan,
thong sé do d6 nhiéu(Adeq precision=10,421)
> 4 cho thiy tin hiéu ddy du va mong mudn.

Gia tri F cia md hinh ¢6 ¥ nghia vaGi p <0,05,
con 16i khong tuong thich thi khong dang ké va
khong c¢6 y nghia thong ké véi p=0,0632 >0,05
1& mong muén. Piu d6 chting téa md hinh lya
chon rat ph hop. Tir phwong trinh trén co thé
thay rang cac hé sd X; c6 anh huong rat nhiéu
(p<0,001). Hé s6 X2 c6 anh huong (p<0,05).
Con lai cac hé sb X1Xa, Xa, Xz X1Xa, X2Xa,
X2?, X32 khong c6 anh huong (p>0,05).

Ys = 2,5533+1,1312X; - 03062, - 0,085Xs+ 1,1095X,2 + 02495X2 + 03670X:2 - 0,4275X; X~ 0,13X1Xs- 0005X:X5  (5)

Trong phuong trinh (5) Ys do giam TFC cua
bot va Xi: nhiét do siy phun, X,: ham lwong
chat mang, Xs: luu luwong nap liéu. Két qua
phan tich thong k& R? = 0,9410, R%a4= 0,8348,
cho thdy mirc d6 chinh xac cao vé do tin cay
cua cac gia tri thtr nghiém va muac d6 tuong
guan cao giira cac gia tri quan sat va du doan,
thong s6 do do nhiu(Adeq precision=10,922)
> 4 cho thiy tin hiéu ddy du va mong mudn.

Gia tri F cua md hinh ¢6 ¥ nghia vai p <0,05,
con 15i khong tuong thich thi khéng dang ké va
khong co y nghia théng ké voi p=0,2359 >0,05
1& mong muén. Didu d6 chtng téa md hinh lya
chon rat phi hop. Tir phwong trinh trén co thé
thdy rang cac hé sb X; ¢ anh huong rat nhiéu
(p<0,001). Hé s6 Xi2 c6 anh huéng nhiéu
(p<0,01). Con lai cac hé s6 X1 Xz, Xa, X3, X1Xa,
X2X3, X2?, X3? khong c6 anh huong (p>0,05).

Yo =1,23+ 07762, - 0,165X, + 00437X+ 0470X2 +04825X2 + 032X - 05375X X, + 0,025XXs-0,1125%:Xs  (6)

Trong phuong trinh (6) Ys d0 giam TTC cua
bot va Xi: nhiét do say phun, Xo: ham luong
chat mang, Xs: luu lwong nap liu. Két qua
phén tich thong ké R? = 0,9573, R%g= 0,8806,
cho thdy mirc do chinh xac cao vé do tin cay
cua C&c gid tri thir nghiém va muac d6 tuong
quan cao gitra C4c gid tri quan sét va dy doan,
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thong s6 do do nhidu (Adeq precision=14,215)
> 4 cho thiy tin hiéu diy du va mong mudn.
Gia tri F cua md hinh ¢6 ¥ nghia vai p <0,01,
con 15i khong tuwong thich thi khong dang ké va
khong c6 y nghia théng ké véi p=0,3307 >0,05
1a mong muén. Biéu d6 chiing téa mé hinh lya
chon rét phi hop. Tir phuong trinh trén co thé



thay rang cac hé sé X1 c6 anh huéng rat nhiéu
(p<0,001). Hé sb X12, X722, X1 X2 ¢6 anh huong
(p<0,05). Con lai cac hé s6 Xz, Xz, X1 X3, X2X3,
X3? khong c¢é anh huong (p>0,05). Nhan xét
trén dudng ddng muc hinh 3.7 cua hiéu suat
thu hoi bot cho thiy néu ting nhiét 46 tir 130°C
dén 153°C thi hiéu suit thu hoi bot s& tang cao
nhat va sau d6 giam. Trong cing nhiét do khi
ham lugng chat mang tir 13% dén 16% thi hiéu
suat thu hdi bot ting va sau d6 giam cho dén
ham luong chat mang 18%. Nhan xét trén
duong déng muc 3.8 cho thiy nhiét do tang tir
130°C-150°C thi do 4m cua bot thu hoi giam.
Sau d6 tir nhiét ting tir 150°C-160°C thi d6 am
tang do luu lwgng nap liéu cao 30ml/phut bot
tho4t 4m khong tdt va c6 hién twong bot dinh
vao thanh binh hang khi thu hoi san pham bot.
Nhén xét trén duong ddng mic & hinh 3.9 cho
thiy tir nhiét do tang tir 136°C- 160°C thi kha
ning chong oxy héa giam do do giam chéng
oxy hoa ting lén. Con luu luong nap liéu tir
23ml/pht -25ml/phdt thi kha nang chéng oxy
héa cua bot giam it nhat do do giam chéng oxy
héa thip nhat. Diéu nay ciing dwoc giai thich
néu luu lwong nap liéu thap thi thoi gian sdy
lau do d6 thoi gian tiép xdc nhiét 1au va lam
cho bot dé bi thay ddi. Qua két qua thuc
nghiém néu luu Iuwong nap liéu cao thi quéa
trinh thoat am khong tét 1am cho bot c6 do am
cao va dé dinh vao cyclone (nhiét do cao) mot
thoi gian dai va sau d6 roi vao hu chuta san
pham (nhiét d6 thap).

Hinh 3. 7 D6 thi 3D va dwong dong mirc cia
hiéu sudt thu hoi bét anh hueng bai nhiér dg
va ham lwong chat mang

Hinh 3. 8. Po thi 3D va dwong dong mirc cia
d¢ dam bgt thu hoi anh hweng boi nhiét dg va
ham heong chdt mang
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Hinh 3.9. Do thi 3D va dwong dong mic cia
dé giam chong oxy hoa theo nhiér dé va lieu
luong nap liéu
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Hinh 3.10. Po thi 3D va dwrong dong mic cuia
dg giam TPC theo nhiét dé va ham lwong chat mang

Hinh 3.11. Po thi 3D va dwrong dong mic cuia
d5 giam TFC theo nhiét dg va hiam heong chat mang

Hinh 3.12. Po thi 3D va dwrong dong mic cuia
dg giam TTC theo nhiét di va ham lheong chdat mang
Nhan xét trén hinh 3.10 cua d6 thi duong dong
mirc d6 giam TPC cho thay nhiét d6 tir 135°C-
160°C thi ham lwgng TPC giam do dd giam
TPC tang 1én. Piéu d6 cho thdy trong qua trinh
sy phun nhiét do c6 anh huong dén ham
lugng TPC va ¢6 xu hudng giam khi nhiét do
siy ting.Nhan xét trén hinh 3.11 ¢ dd thi
dudng ddng muc cua do giam TFC cho thiy
nhiét do tr 137°C-160°C thi ham lwong TFC
giam do d6 giam TFC ting 1én. Pidu d6 cho
thy trong qua trinh sdy phun nhiét do c6 anh
huéng dén ham lwong TFC va c¢6 xu hudng
giam giam khi nhiét do siy ting. Sy thay doi
TFC n6 gidng nhu sy thay d6i TPC.
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$-4800 10.0kV 7.8mm x1.00k SEiM)

Hinh 3. 14. Hinh anh chup SEM san pham bt
sdy phun

Nhan xét trén hinh 3.12 & dudng ddng muc cua
d6 giam TTC cho thay nhiét do ting lén tir
130°C-160°C thi ham lugng TTC giam do do
giam TTC tang. Diéu d6 cho thdy nhiét do siy
¢6 anh huong dén ham luong TTC va c6 xu
hudng giam khi nhiét do sdy tang.

Theo két qua chay téi wu hoa trén phin mém
JMP d3 dua ra thong s6 ti wu du doan & hinh
3.13 cho qua trinh siy phun dich cao chiét
ethanol dé ham luong TTC giam it nhét nhu
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sau nhiét do sy dau vao 133°C, ham luong
chit mang 16% (w/w), luu lwong nap liéu
22,5ml/phat khi d6 phan mém cho két qua du
doan cac ham muc tiéu lan Iuot 13 hiéu suat thu
hoi bot 42,201%, d6 am bot 2,936% va do
giam chdng oxy héa kha 9,224%, d¢ giam TFC
2,358%, do giam TPC 4,124%, d6 giam TTC
0,909%.

3.3. Xac minh mo hinh dy doan

Thyc hién kiém chung véi thong s6 sdy phun nhu
nhiét do siy dau vao 133°C, ham luong chat
mang 16% (w/w), luu luong nap liéu 22,5ml/phat
thu duoc két qua & bang 3.2 nhur sau:

Bdng 3.1. Két qua so sanh thuc nghiém véi du dodn

Ham Giatri Gia tri Gia tri
muc tiéu du doan thuc nghiém  P.yaie

Hiéu suat (%) 42,201° 42,040%0262  (,3490
Do am (%) 2,936 2,871x00%8 (1297
% RSA giam  9,2242  9,19230040 (2525
%TPC giam 4,124% 4191004 0,0763
%TFC giam 2,358  2,298%0066 (1951
% TTC giam  0,909°  0,883%0028  (,1269

Két qua kiém chimg d6i v6i cac ham muc tiéu
hoan toan gidng vai két qua du doan. Didu d6
¢6 nghia la cac gia tri dy doan phu hop véi cac
gia tri tbi wu.

Trén hinh 3.14 & hinh A cho thiy bot siy phun
van chi khi siy ¢ diéu kién tdt s& cho bot c6 do
am thip va s& khong bi dinh lai con ddi véi
hinh B cho thay khi sdy diéu kién khong tdt bot
s€ bi dinh lai va hat bot khdng cé hinh dang dat
trung.

4. KET LUAN

Két luan, chiing tdi da xac dinh dwoc diéu kién
siy phun trong cong doan siy phun dé ham
lwong TTC giam it nhat véi muc tiéu dé ra la
san pham c6 tinh nang wc ché té bao ung thur,
khéang viém cao. Bén canh d6 san pham van c6
kha nang chéng oxy héa.
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