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Tom tit

Phuong phap dap ing bé mat (Response Surface Methodology - RSM) dugc sir dung hiéu qua dé
t6i uu hoa cac diéu kién cta qua trinh phan tmg xa phong héa (nong d6 dung dich kiém (%), nhiét
d6 (°C) va thoi gian phan tng (gi®)). Do tao bot va thoi gian bén nhil tir san pham cua phan ng

xa phong hoéa 1a 2 yéu t6 dap ung dé danh gia qua trinh tdi vu bang RSM. Sau khi téi uu, ta thiy

néng d6 dung dich kiém chiém 11%. Phan tng thuce hién trong 3 gio tai nhiét d6 85°C cho d¢ tao
bot cao nhét 13 0,8 va thoi gian bén nhil cao nhét 1a 24,92 phut. Thong ) nay da dugc so sanh véi
thuc nghiém va két qua cho thiy khong co su sai sb 16n (6,86%; 2,08%), diéu d6 chimg t6 mo
hinh RSM ¢6 d6 lap lai tdt, c6 kha nang tdi uu chinh xac va c¢6 tam quan trong trong viéc toi uu

hoa cac thong sé khao sat.
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1. Gi6i thi¢u
Thong thuong, khi t6i wu héa cac thong s6 cho qua nghién
ctru thyc nghiém, cac nha khoa hoc thuong dung phuong
phap cb dién 1a ludn phién tirng bién dé thay ddi cac thong
s6 khao sat. Tuy nhién, phuong phap ndy c6 mot sb gisi han,
d6 chinh 1 khong thé hién 16 rang sy tuong tic/anh huong
giita cac thong sé véi nhau va téng sb thi nghiém thyc hién
tang nhiéu khi sb lugng thong s6 khao sat tang. Dé khic phuc
nhuoc diém dé, phuong phap dap mg bé mit (Response
Surface Methodology- RSM) da dugc tng dung trong qua
trinh 61 wu hoa cac thong sb thuc nghiém va thé hién hiéu
qué cao. Phuong phap nay di duoc phat trién dua trén cac ki
thuat toan hoc va thong ké dua trén sy phit hop ctia md hinh
thuc nghiém dé cac dix liéu thyc nghiém thu dugc lién quan
dén thiét ké thi nghiém duogc phat trién tir nhitng nam 50 cua
thé ki trudc boi nha khoa hoc Box va cac dong su [1], [2].
Trong cac nghién ctu lién quan cac qua trinh hoa hoc,
phuong phap RSM da dugc tmg dung rong rai trong hda hoc
nhur dé chiét xuét hoat chat tw nhién [3], [4];[5]-[7], tong hop
hoéa hoc [8] va tdi wu hoa cac qua trinh hoa hoc khac nhu kha
nang hap phu Cu?*, Ni%* va Pb?* tir than hoat tinh lam tir vo
chudi [9], loai bo Cu?* trong nude [10], tdi wu hoa viée ché
tao cacbon hoat tinh
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ZnCl; tir ba mia dé loai bo Cu?*[11]; loai bo cac ion Ni?*
trong nudc st dung cac nguyén tir cacbon duogc ché tao tir
rom ra [12] Diéu nay di cho thy phuong phap bé mat dap
g 13 rat quan trong trong linh vuc nghién ciru dé thay thé
cac phuong phap khac gitip nang cao hi¢u qua cho qua trinh
t6i wu hoa cac thong sd.

Phéan 1’1’ng xa phong h(')a 1a phan tmg giita dau thuc vat va
kiém dé tao thanh mudi cua cac acid beo (xa phong) (Hinh
1) dwoc g dung rat nhiéu nhung chi yéu trong linh vuc san
xuit xa phong banh va san phdm tiy rira c4 nhan. Khi st
dung san pham, ngoai kha ning tdy rira, ching con duoc
quan tdm dén cac yéu td cam quan nhu kha ning tao bot, kha
nang rua tréi khéi da, cam giac sau khi rura, tinh kich ung va
tinh kho da. Do vy, viéc kiém soat phan (g xa phong hoa
dé tao ra chét tay rira (hiéu qua tay rira), o bot cho cam quan
sir dung, nhung van phai con lugng diu con lai dé dam bao
lam mém da. Pay chinh 1a diéu kién phu hop dé dimg phan
mg xa phong hoa. Tuy nhién, cho dén nay van khong co
cong bd trong linh vy nay trén tap chi khoa hoc uy tin trong
nuéce tap trung trong viée t6i wu qua trinh nay.

https://doi.org/10.55401/hgewjn64
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Hinh 1: Phan &ng xa phong héa

Trong bai nghién ctru nay, chiing t6i sit dung phuong phap
dap tmg bé mat dé t6i uu hoa cac diéu kién clia qua trinh phan
mg xa phong hoa véi ngudn nguyén liéu chinh 1a dau dira
tai Bén Tre. Dau dira 1a mot nguyén lidu thong dung trong
céc san pham chdm séc ca nhan co ngudn gde tu nhién va
day 1a nguyén liéu chu lyc ma tinh Bén Tre dang tap trung
phét trién nhdm da dang hoa san phim. Qua trinh t6i wu nay
dugc danh gia boi kha ning tao bot va thoi gian bén nhii cua
san pham tir phan (mg xa phong hoa.

2. Thuc nghiém

Nguyén lidu sir dung trong dé tai 1a dau dira thd, dwoc thu tir
c0's0..., tinh Bén Tre. Cac thong s6 vat 1y, hoa hoc dugc kiém
tra va dat tiéu chuin cta dau dira theo tiéu chudn Viét Nam
TCVN7597:2013 vé céc chi tiéu vé ti trong twong ddi, chi s6
khuc xa, tri sb xa phong hoa, tri s iot.

Dau dira duge cho vao dung dich kiém véi nong do kiém
(Xp), ty 1& dau/kiém 1a 5/1g/g; hdn hop duoc khudy déu va
gilr thoi gian phan ng (X2), nhiét d phan ung (Xs). Sau do,
hdn hop phéan tmg duge dem dénh gia dya trén cam quan sir
dung va hiéu qua tdy rira, 1a 2 thong sb dic trung cho tiéu
chudn danh gia san pham.

Cam quan st dung dugc thé hién qua kha nang tao bot (do
tao bot) ctia san pham. Hon hop sau phan tng duoc pha lodng
100 1an, 1ay 2 ml dung dich cho vao ong ly tim cé nip, lic
v6i mot lyc vira phai dén khi lwong bot tao ra 1a 16n nhét (thé
tich bot khong thay d6i). Do tao bot dugc tinh bang cong thirc
2).
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Vi e DO tao bot; Vieam- Thé tich bot sau khi ldc; Viiguia - Thé tich
chit long ban du

foam

Hiéu qua tay rira dugc thé hién qua thoi gian bén nhil, tirc 1a
kha nang tao nhil ctia san ph?im vo1 mot loai dau parafin dugc
chon (mé phong cho chét ban). Mot thé tich 2ml dung dich
pha loang duoc cho vao cuing 2g dau paraffin, sau d6 lic déu
tao nhil. Str dung ddng hd bAm gidy dé xac dinh thoi gian bén
nhii ciia hé, 14 khi mot thé tich dau 1ml duoc tach thanh 16p
0 rét.

Trong dé tai nay, nhom nghién ciru lya chon ba yéu té anh
huong dén qua trinh phan mg xa phong hoa tir dau dura 1a
nong d6 tac nhan kiém (Xi), thoi gian phan tng (X2), nhiét
d6 phan tmg (X3) véi thong s6 dap tng 1a d6 tao bot (Y1) va
thoi gian bén nhii (Y2). Mdi yéu té dugc chia lam 3 mirc thay
d6i, cu thé theo Bang 1. Theo d6, nong do tac nhan kiém
dugc thyc hién tir 8 dén 12% vé khdi luong, nhiét do phan
tg tir 70 dén 90°C, trong thoi gian phan tng 1a tir 2 dén 4
gio.

Bang 1.Bang m4 hda cac gia tri cua cac yéu t6 khao sat toi uu hod

Cic yéu td
e B
Gi4 tri % khoi luon, -
i (% o g) (gid) C)
X2 X3
DPiém cuc tiéu
j 8 2 70
(-1)
biém tdm (0) 10 3 80
Piém cuc dai
T 12 4
(+1) 90

3. Két qua va ban luan

3.1 Tbi wu hoa cac diéu kién cua phan ung xa phong héa
Hai yéu t6 dap ung 1a do tao bot va thoi gian bén nhii phu
thudc chat ché vao céc bién khao sat dugc thuc hién qua cac
thi nghiém nhu trong Bang 2. Tir két qua Bang 2, su tuong
tac va anh huong cua cac yéu td ndng do tac nhan kiém, thoi
gian phan &ng va nhiét 4o phan tng I&n kha nang tao bot hé
sau phan tng xa phong hoéa dugc phén tich bang cach sir
dung phan mém JMP 10.0.Két qua phan tich cho thiy céc
yéu té tuong tac véi ham muc tidu do tao bot véi gid tri muc
¥ nghia R?=0,84 va d tin cay la 92% va ddi vai thoi gian
bén nhii gi4 tri mic ¥ nghia R2=0,83 va do tin cay 1a 91%
nhu Hinh 4.

Bang 2:Bang ma tran cac thi nghiém ti wu hoa va két qua

Bién mi héa Ham muc tiéu

STN| Nong do {Thoi gian|Nhiétdo | Do | Thoi gian

kiem (%) | (gio) (°C) tao bot | bén nhii

X1 X X3 Y1 (phat) Y2
1 10 3 80 0,74 21,06
2 8 3 80 0,52 14,82
3 12 4 90 0,70 19,94
4 10 3 90 0,74 21,80
5 8 4 90 0,61 18,06
6 12 2 70 0,63 18,44
7 10 3 80 0,72 21,26
8 8 2 70 0,45 13,35
9 12 4 70 0,69 20,65
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10 10 3 70 0,57 16,29 14 12 90 0,70 20,29
11 8 2 90 0,64 18,14 15 10 80 0,73 21,27
12 8 4 70 0,60 17,10 16 12 80 0,76 22,42
13 10 2 80 0,65 18,76
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Hinh 4. Tuong tac giita cac yéu t6 khao sat véi ham muc tiéu
Béng ,3 Két qua phén tich cac hé 56 trong phuong trinh h6| quy (X2'3)(X3'80) '0,0938 0,0134* Chép nhén
A. Doi vdi d6 tao bot
" - _ 2 ~ A A A
Hé sb Gid tri | p (<0,05) Y nghia (Xs-80) 0,0100| 0,1148 |Khéng chap nhan
Hé s6 tu do -0,1122 | 0,2797 |Khéng chap nhan ohan tich K& ‘ e Bine 3A vi 3B
3 R Y n R an tich két qua dugc thé hién trong Bang va 3B,
* N
X (Nong q() dd kiém)| 0,070 | <,0001 Cha}p nhén phuong trinh hoi quy twong thich véi thye nghiém cho d6 tao
X2 (Thoi gian) 0,0265 | 0,0156* |Chap nhan bot (2) va thdi gian bén nhii (3) ¢ dang:
Xz (Nhiét do) 0,0046 | 0,0002* |Chéap nhan y1 = —2,2947 — 0,0145X% + 0,3279X; + 0,3065X, +
(X1-10)? -0,0145 | 0,0073* |Chip nhan 0,0151X; = 0,0035X,X5(2) 5
- y, = —64,4551 — 0,4194X{ + 9,5314X; + 8,2846X, +
(X1-10)(X2-3) -0,0056 | 0,3305 |Khong chap nhén | 0,4103X; — 0,0938X,X;(3)
(X2-3)? -0,0007 | 0,9724 |Khong chip nhan Thqeo p’)hu’o’r{g tri‘nh h(A)i’ quy '(2)q cho thffly kha} néngﬂtao !.‘)Qt c1;1a
- phan ung xa phong hoa chiu anh hudng bac 1 cua ca 3 yéu
(X1-10)((Xs-80) -0,0006 | 0,3305 |Khong chap nhén | t§ nong d6 dung dich kiém sir dung (X1), thoi gian phan tmg
(X2-3)(X4-80) -0,0035 | 0,0053* |Chép nhan ()’(2), ’nhi‘ét do phan tng (Xs?; va chiu anh huépg bac 2 cua
- - yéu t0 nong do dung dich kiém st dung (X1) dong thoi chiu
(X3-80)2 -0,0004 | 0,0836 |Khong chap nhdn | anh hudng cua twong tac gitra 2 yéu t6 thoi gian phan tmg va
) . nhiét do phan tng (X2Xs3) khao sat; cu thé: Trong 3 yéu t6
B. Dai vai thoi gian bén nhil khao st, chi co yéu té ndng d6 dung dich kiém (X1) anh
Hé sb Gi4 tri |p (<0,05) Y nghia huong dén ham muc tiéu theo ham bac 2 voi hé s6 am (-
Hé Sé tu do -3,7138| 0,2471 Khéng Chép nhéan 0,0145). Cac yéu t0 X1, sz X3 déu anh huérng dén ham muc
X1 (Nong d6 dd kidm) | 1,1435 | <,0001* |Chap nhan tl'eu V():I‘Ah¢ so‘du?rngﬁrcua ham‘l.)act 1. Ye’u to {(l (nonfg do dung
—— — i - dg’ch kiem) va y€u to X> (thql gian) co su anh hudéng manh
X2 (Thoi gian) 0,7795 | 0,0204* |Chdp nhan dén ham muc tidu véi hé sé duong 1an lugt 13 0,3279 va
X3 (Nhiét do) 0,1289 | 0,0004* |Chip nhan 0,3065; con yéu tb Xz (nhiét dd) co s anh huong khong dang
(X1-10)? -0,4194] 0,0114* |Chép nhan ké v6i hé sb duong 1a 0,0151. Hai yéu t6 thoi gian va nhiét
— d6 phan tmg twong tac véi nhau (X2Xs3) va anh huéng dén
(X1-10)(X2-3) -0,1784| 0,3173 |Khong chap nhdn | ham myc tiéu theo hé sé am (-0,0035). Khong c6 su tuong
(X2-3)2 -0,0751| 0,9028 |Khéng chip nhan tac gitra yéu to nong d6 dung dich kiém véi nhiét do phan
- i tmg (X1X3)cling nhu twong tac giita yéu t& dung dich kiém
(X1-10)(X3-80) -0,0236| 0,1898 [Khoéng chap nhan | ygi thai gian phan g (X1X2).
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D6i véi thoi gian bén nhii theo phurong trinh (3) cho thiy thoi
gian bén nhil ctia phan (mg xa phong héa chiu anh hudng bac
1 cuaca3l yéu o X1, Xz, X3 va chiu anh hudng bac 2 cta
yéu t6 X1, ddng thoi chiu anh hudng cia tuong tac giita 2
yéu t6 thoi gian phan Gng va nhiét d6 phan tng (X2Xa).
Trong 3 yéu t6 khao sat, chi c6 yéu té nong do dung dich
kiém (X1) anh huong dén ham muc tiéu theo ham béc 2 véi
hé s6 am c6 gia tri kha nho (-0,4194). Cac yéu t6 X1, Xz, X3
déu anh huong dén ham muc tiéu v6i hé sé duong cua ham
bac 1. Yéu td X1 (ndng do dung dich kiém) va yéu té X» (thoi

Méng ga x93

gian) c6 sy anh huéng manh 1én két qua ham muc tiéu voi
gi4 tri trong dwong 1an luot 13 9,5314 va 8,2846. Con sy anh
huong bac 1 cta yéu té X3 (nhiét d6) 1én ham muc tiéu la
khong déng ké voi gia tri hé s 12 0,4103. 2 yéu t6 thoi gian
va nhiét do phan ng tuwong tac vdi nhau (X2X3) va anh
huong dén ham muyc tiéu theo hé sé 4m (-0,0938). Khéng c6
su tuong tac giira yéu t6 nong do dung dich kiém véi nhiét
d6 phan tng (X1Xs3) cling nhu twong tac giita yéu t6 dung
dich kiém véi thoi gian phan tmg (X1Xz). Hé s6 tu do cia
phuong trinh ¢6 gié tri 4m va twong ddi 1on (-64,4551).

Hinh 5. Su tuong tac gitra cac yéu t6 ndng do - ndng do (trai) va nhiét do - thoi gian (phai)
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Hinh 6. Dy doén su thay d6i kha nang tao bot va thoi gian bén nhil theo sy thay ddi cua cac yéu td.

Dua vao Hinh 5 va Hinh 6 ta théy do tao bot c6 xu hudng
tang dat gia tri cuc tri roi giam khi yéu t6 ndng do dung dich
kiém X; va yéu té nhiét o phan tmg X3 thay doi. Doi véi
yéu tb thoi gian phan tmg X, thi d6 tao bot chi thé hién xu
hudng ting va khong c6 cuc. Thoi gian bén nhil thay doi va

c6 xu hudng dat cyc tri khi ca ba yéu tb néng dd dung dich
kiém, thoi gian phan g va nhiét d6 phan tng thay d6i trong
ving khao sat. Su thay d6i nay kha 16 & 2 yéu t6 nong do
dung dich kiém va nhiét d6 phan tmg, ddi véi thoi gian phan
tmg thi su thay d6i ciia ham muyc tiéu chua rd rét.
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Bang 4. Két qua gia trj tbi vu hoa cia RSM
theo cac yéu tb dap ung

Yéu tb dap irng
Yéu t6 khao sat Do | Thoi gian
tao bot bén nhil
Nong d9 tac nhan
kiém NaOH (%) M R
I\OIhle;t d6 phan trng 8571 86,43
(°C)
Thfyl gian phan ung 2.95 269
(2i0)

Két qua gia tri tdi uu héa cac diéu kién trong qua trinh xa
phong héa bang phuong phap dap ing bé miat dugc thé hién
trong Bang 4. Theo d6, ndng do tac nhan kiém NaOH dé co
dd tao bot cao nhét 11,17% va thoi gian bén nhii lau nhat 1a
11.25%. Nhiét d6 phan (mg xay ra dé hai yéu t6 dap ung lan
luot 1a 85,71 °C va 86,43°C. Khi phan ing xay ra, dé do tao
bot cao nhét thi cn 2,95 gi0 phan rng, trong khi dé tao do
bot ¢6 thoi gian bén nhii 1au nhét 1a 2,69 gio. Tuy theo muc
dich nhu cu st dung ma ta co thé chon cac diéu kién thich
hop.

3.2 Panh gia hiéu qua qua trinh t&i uu hoa

Két qua toi wu hoa cac gia tri khao sat (ndong do tac nhan
kiém, thoi gian phan tmg, nhiét d6 phan tng) thu dugc khong
c6 su sai biét 16n gitra ham muc tiéu d9 tao bot va thoi gian
bén nhii duoc thé hién & Bang 5. Cac gia tri t6i han 1a cac gia
tri ma tai d6 ham muyc tiéu dat gia tri cyc dai. Nhin vao Bang
5, khong c6 su sai biét 16n vé gi tri clia cac yéu tb gitra viée
tdi uu hoa theo ham muc tiéu 1a do tao bot va viéc tdi uu hoa
theo ham muc tiéu 14 thoi gian bén nhil. Sy sai khac ndng do
tac nhan kiém, thoi gian phan (mg va nhiét d phan tng giita
2 ham muc tiéu lan luot 14 0,08%, 0,72 °C va 0,26 gio (15,6
phit), su chénh 1éch rat nho. Bé don gian trong qua trinh ap
dung thyc té, cac gia tri téi han dugc lya chon cho thich hop
v6i didu kién thuc hién cling nhu thuan tién cho viéc tinh
toan, gia tri cla cac yéu td dugc Iwa chon nhu sau: néng do
tac nhan kiém sir dung 1 11%, thoi gian phan tng 1a 3 gio
va nhiét d6 phan g la 85 °C. Vi cac gia tri lya chon nay,
thay vao phuong trinh hoi quy, gia tri d6 tao bot thu dugc 1a
0,859 va gia tri thoi gian bén nhii 1a 25,45 phut.

Bang 5.56 ligu két qua qua trinh t8i vu hoa

Gia tri téi han Chénh léch | Gia tri
mang | eods [T ity ||
E?Ei)dé 11,17 11,25 0,08 11
)T(Ef(’;iii)an 2,95 2,69 0,26 3
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Nhiét do

X5 (°C) 85,71

86,43 0,72 85

Dé kiém tra tinh twong thich ciia két qua phwong trinh hoi
quy tir RSM dbi voi thuc nghiém, tién hanh thuc hién lai
phan g xa phong héa véi didu kién tdi uu da lya chon va
thi nghiém dugc thyc hién 3 lan. Két qua thi nghiém kiém tra
lai két qua toi uu hoa tir tinh toan:

Bang 6. Kiém tra do 1ap lai cua md hinh téi wu hoa

STT Nong @6 |Thoi gian| Nhiétdo | Do ‘Thc‘ri gian
X1 (%) | X2 (gio) | X3(°C) | tao bot |bén nhit (phut)
1 11 3 85 0,803 25,84
2 11 3 85 0,793 23,44
3 11 3 85 0,803 25,49
Trung binh 0,800 24,92

Tinh toan két qua trung binh cta dd tao bot sau 3 lan thue
hién 1a 0,800 va thoi gian bén nhii 14 24,92 phit.

Sai sb do tao bot gitta két qua str dung phﬁn mém va thue
nghiém:

_ |Kq,, —Ka,| [0,800-0,859
- Kg, 0,859

%x100% = 6,86%

Sai s6 thoi gian bén nhii giita két qua st dung phan mém va
thuc nghiém:

|Ka, — Ka,| [24,92-25,45]
Kg, 2545

Két qua sai s thap, cho thay mo hinh t6i wru c¢6 do lap lai tot.

4. Két luan

%A = x100% = 2,08%

Véi diéu kién thu dugc tir qua trinh phan ing xa phong héa
cho thiy ndng d6 dung dich kiém chiém 11%, phan tng thyc
hién trong 3 gio tai nhiét d 85 °C cho do tao bot cao nhét 1a
0,8 va thoi gian bén nhii cao nhat 1a 24,92 phut thong qua
phuong phéap dap tmg bé mat. RSM da giup tdi wu hoa cac
diéu kién cta phan tmg xa phong hoa chuan xac va tiét kiém
thoi gian va chi phi cho qua trinh khao sat. Day 1a budc dau
thanh céng dé tao ra cac san pham sir dung ngudn nguyén
lidu dau dira cho phan tmg xa phong hoéa. Tir d6, gidp phat
trién ngudn dau dira trong nude dic biét 1a Bén Tre.

Loi cam on

Nhém nghién ctru xin chan thanh cdm on S& Khoa hoc va
Cong nghé tinh Bén Tre da hd trg kinh phi thyc hién thong
qua dé tai nghién ciru cdp S¢ v6i ma sb

88/HDB-SKHCN ky ngay 30/06/2017
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Application of Response Surface Methodology to optimize the process of saponification reaction
from coconut oil in Ben Tre

Nguyen Thi Cam Trinh?, Le Tan Huy?, Phan Nguyen Quynh Anh?, Le Thi Hong Nhan?, Tran Thien Hien?, Nguyen Phu Thuong
Nhan?, Bach Long Giang?
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Abstract Response Surface Methodology (RSM) is used to optimize the conditions of the saponification reaction
(Concentration of alkaline solution (%), temperature (°C) and reaction time (hour)). Level of foaming and durability of the
emulsion (cleaning ability) from the product of the saponification reaction are two factors to evaluate the optimization process
by RSM. After optimization, the alkaline solution concentration is 11%, the reaction was carried out for 3 hours at 85°C for
the highest level of foaming 0,8 and the highest durability of the emulsion was 24,92 minutes. This parameter was compared
with the experiment and the results showed that there was no significant error (6,86%, 2,08%), this proves that the RSM model
has good repeatability, has the ability to optimally correct and is important in optimizing the survey parameters.

Keywords Response Surface Methodology, saponification reaction, coconut oil.
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