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1. PAT VAN PE

Chon phirong phdp quy hoach thiee nghiém bdc 1, hai mirc toi
wu dé giai bai todn trich ly pectin tir nguyén liéu voé ca phé véi
ham muc tiéu la ham heong pectin (v), cdc yéu té anh hwéng la
nhiét do trich ly (x1), thoi gian trich ly (x2), pH dung moi trich
ly (x3). Két qua wéc heong dwoe ham muc tiéu y(x) = 9,658 +
0,403x1 + 0,554x2 — 0,635x3. To6i vu héa thuc nghiém ham
muc tiéu wéc lwong dwoc ham luong pectin lon nhat la
yTmax=13,65 % vmg véi cac yéu to: Thoi gian trich ly xT1 =
1,1 gio, nhiét do trich ly xT2 = 90 0C, pH dung moi trich ly
xT3 = I cao hon gid tri Iy thuyét yLmax = 12,36 %.

ABSTRACT: The problem of extracting pectin from coffee
pods material has been selectet to solve by the first-order
experimental planning method with two optimal levels. The
objective function is pectin content (y), the influencing
factors are extraction temperature (x1), extraction time (x2),
extraction solvent pH (x3). The estimated result is the
objective function y(x) = 9,658 + 0.403x1 + 0.554x2 -
0.635x3. The maximum pectin content as yTmax = 13.65 %
corresponding to the following factors: Extraction time xT1
= 1.1 hours, extraction temperature xT2 = 90 0C, pH
extraction solvent xT3 = 1 has been estimated by
experimental ~ optimization ~ method. © The  maximum
experimental pectin content as yTmax is higher than the
theoretical value of yLmax = 12.36 %.

dong thi truong, nhip diéu cung cp nguyén

Nhiém vu co ban cua nganh cong nghé
thuc phdm trong céng tac lap ké hoach san xuét
1a phai du toan dugc khdi lugng ctia timg mat
hang can ché bién trong mdi thang, mdi quy
hodc mbi ndm, cin ci trén céc yéu td anh
huong trong qué trinh ché bién nhu sy thay déi
ctia cac tham sb k¥ thuat,nhu cau tiéu thu, bién

liéu, tinh trang van hanh cia thiét bi... va ludn
yéu cAu 13 ké hoach dat ra phai la mot ké hoach
t6i wu. Ngay nay, trong linh vuc ché bién thuc
phidm, nguoi ta cin ung dung nhiing phuong
phép t6i wu dé hoan thién chét lwong san pham
va giam dugc gia thanh. Trong diéu kién ché
bién c6 nhiéu yéu td anh huéng nhu su thay doi
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nhiét do, do pH, thoi gian thuc hién, néng do
dung moi, ty 1¢ gitta nguyén liéu va dung moi,
hoat tinh ctia xtic tac, cac tham sb ky thuat cua
thiét bi... Phuong phap quy hoach thuc
nghiém, t6 chirc 1ap ké hoach thi nghiém va tbi
vu hoa duoc tng dung 13 can thiét dé thyc hién
nhiém vy nay.

Quy hoach thyc nghiém & mdt nganh
khoa hoc ¢6 nhiém vu td chtc nghién ctru lap
ké hoach thi nghiém dé wéc lugng cac ham
muc tiéu, sau d6 thay doi cac gia tri yéu to anh
huong dé t6i vu hoa dua ham muc tiéu vé gia
tri tdi vu ly thuyét, udc lugng dugc tam vung
dimg va sau d6 1a t6i vu thuc nghiém [3]. Dé
dat duoc diéu nay phai tién hanh thuc nghiém
lién tuc trong cac diéu kién san xuét phuce tap,
day 1a mot sy lién h¢ nguoc gitta thuc nghi¢m
va cong nghé, 1a mot phuong phép hiéu chinh
qua trinh cong nghé hoan toan hinh thirc hoa,
gitip cho con ngudi hodc may tinh diéu khién
duoc qua trinh ché bién hodc san xuit. Bai viét
nay sé trinh bay phuong phap quy hoach thyc
nghiém, ng dung phuong phap nay trong qua
trinh nghién ciru tach chiét pectin tir nguyén
liéu vo ca phé va t6i vu hda ham muc tiéu 1a
ham luong pectin thu dugec.

2. NOI DUNG
2.1. Phwong phap quy hoach thuc nghiém

Quy hoach thuc nghiém 1a tap hop cac tac
dong nham dua ra phuwong an lam thyc nghiém
tir giai doan dau dén giai doan két thuc cua qué
trinh nghién ctru d6i tugng, tir nhan thong tin
md phong dén viée tao ra mo hinh toan, xéac
dinh cac diéu kién tbi wu, trong diéu kién da
hodc chua hiéu biét day du vé co ché cua dbi
tugng [5, tr.13]. Cac tap hop nay c6 muc dich
hinh thanh dugc mot quy luat vén ddng cho céc
dbi tuong duogc tién hanh thin ghiém, dé cac d6i
twongnay bién thién theo quy lut d6. Dya vao
quy luat d6, nha phan tich c6 thé dy doan duogc
kha ning téi vu cho quy trinh san xuét, cho
phuong an thyc nghiém tét nhét, c6 hiéu qua
kinh té, thoi gian, cong sirc nhat. Co sé toan
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hoc nén tang cua ly thuyét quy hoach thuc
nghiém la théng ké toan hoc vai cac linh vuc
quan trong la phan tich phuong sai, phan tich
hdi quy va téi wu héa. Ngay nay, dé xur 1y cac
két qua thyuc nghiém va t6i uu héa ta con c6 thé
sit dung rat nhiéu phan mém dé hd trg nhu:
Microsoft Excel, Statistica, Design Expert...

Quy hoach thucnghiém1a cong cy rat hiru
ich trong viéc giai quyét cac van dé k¥ thuat, toi
vu hoa san pham, qué trinh va hé thdng theo cac
mo hinh thycnghiém. Quy hoach thyc nghiém
dugc tng dungtrong nhiéu linh vuc cong nghé,
dic biét 1a nganh cong nghé thyc pham.
2.2. Poi twong ciia quy hoach thuc nghiém
trong cac nganh cong nghé

béi tugng la mot qué trinh hodc hién
twong nao d6 c6 nhiing tinh chét, dac diém
chua biét can nghién ctru. Nha phan tich c6 thé
chua hiéu biét diy du vé ddi twong, nhung da
c6 mot sé thong tin tién nghiém du chi 1a su liét
ké so lugc nhitng thong tin bién doi, anh huong
dén tinh chat ddi twong. C6 thé hinh dung
chiing nhu mét “hop den” trong hé théng diéu
khién gém céc tin higu dau vao va dau ra (hinh
1) [5, tr.13].

“HQP DEN” —
z A i Y
gQUA TRJN'I_{
LAM VIEC CUA
HETHONG) [~

|

Hinh 1. So d6 d6i twong nghién cuu [5, tr.14]

Céc tin hiéu dau vao duoc chia thanh 3 nhom:

Nhom 1: Céc bién kiém tra dugce va diéu
khién dugc, ma ngudi nghién ciru c6 thé diéu
chinh theo du dinh, biéu dién bé‘mg ma tran
hang Z =[z122... z];

Nhém 2: Cac bién kiém tra duoc nhung
khong diéu khién duoc, biéu dién béng ma tran
hang T = [titz...tn];



TAP CHf KHOA HOC DATHOC VAN LANG

Truong Thé Quang

Nhoém 3: Céc bién khong kiém tra duoc va
khong diéu khién dugc, biéu dién bang ma tran
hang E = [e1e2... ef].

Céc tin higu dau ra dung dé danh gia dbi
tuongla ma trdn hang Y = (y1Y2... yq). Ching
thuong dugc goi 1a cac ham muc tiéu [5, tr.14].
2.3. Céc phuong phap quy hoach thuc nghiém

Quy hoach thuc nghiém la viéc lam can
thiét dé st dung cac diéu kién rang budc thuc
té, thiét 1ap ham muc tiéu thoa man tinh quy
hoach d6. Mubn vay, can st dung cac phuong
phap quy hoach thyc nghi€ém dua trén cac
phuong phap thuc nghiém.

Phuong phap quy hoach thyuc nghiém cip
1: Néu khong c6 thong tin tién nghiém cho biét
hé dang ¢ vang ding (ving phi tuyén, ving
cuc tri), d mo ta qua trinh nén ding ham tuyén
tinh va khong c6 cac sb hang binh phuong. Dé
xac dinh cac tham sb cua nd, nén diung quy
hoach thuc nghiém truc giao bac 1 hai muc t6i
vu cua Box — Wilson 1 yéu t6 toan phan (25
hodc trong diéu kién tiét kiém thoi gian dung
ké hoach ban phan (2kP).

Phuong phap quy hoach thyuc nghiém cap
2: Khi mé hinh tuyén tinh bac 1 khong tuong
hop, mé hinh dé di & vang phi tuyén. Cé cac
dang quy hoach thyc nghiém bac 2 co ban nhu
quy hoach thyc nghiém truc giao cdp 2 cua
Box-Wilson, quy hoach thuc nghiém bac 2 tam
xoay cua Box-Hunter, quy hoach thuc nghi¢m
bac 2 téi wu cua Kiefer [2].

2.4. Nguyén tic va trinh tw thuc hién quy
hoach thwc nghiém

Cac nguyén tic co ban la thyc hién s6
lugng tbi thiéu thi nghiém nhung thu dugc
nhiéu théng tin va két qua co chit luong [2].
Céc nguyén tic co ban gom: Khong ldy toan b
cac trang thai dau vao, phtrc tap dan mé hinh
toan hoc, doi chung nhiéu, ngiu nhién hoa va
toi wu hoa [6, tr.6].

Trinh ty thuc hién quy hoach thuc nghiém
v6i muc tiéu xay dung mé hinh toan hodi quy
cho ddi tuong nghién ctru, bao gdm cac bude:
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Chon céc nhan tb thay ddi, cac nhan tb 6n dinh
va cac ham muc tiéu dau ra cho thuc nghiém;
chon mé hinh phwong trinh hdi quy; xac dinh
khong gian cac nhan t6 va thyc nghiém tham
do; chon phuong phap quy hoach thuc nghiém;
lap phuong phap tién hanh thyc nghiém; tién
hanh céc thi nghiém thim do, kiém tra, phan
phdi chuan ham muc tiéu ddu ra, xac dinh s thi
nghiém lap lai trén moi thuc nghiém; tién hanh
thuc nghiém chinh; loai bo cac quan tric sai sd
tho, kiém tra tinh dong nhat phuong sai cac thi
nghiém, udc luong phuong sai tai hién; udc
luong cac hé sb hdi quy cua mé hinh toan di
chon [6, tr.6]; kiém dinh quan hé tuong quan
gitra ham muc ti€u va céc yéu t6; kiém dinh su
phu hop ciia mé hinh phuong trinh hdi quy so
v6i thue nghiém; kiém dinh y nghia thong ké
clia cac hé s6 phuong trinh hdi quy; phan tich
két qua thu duoc [3].
2.5. Uéc lwgng ham muc tiéu

Hiy xem xét va giai bai toan cu thé:
Nghién cttu thu nhan pectin tir v6 ca phé voi
ham muyctiéu 1a ham luong pectin thu duoc tur
nguyén liéu.
2.5.1. Chon cdc yéu té thuc nghiém

Trong trich ly pectin, theo cac nghién ctru
trudc, ba yéu td nhiét do, thoi gian, pH c6 anh
huong qua lai v6i nhau, chon ba yéu t6 nay dé
khao sat quy hoach thyc nghiém. Trudc hét,
can do tim khoang yéu t6 t6i wu cho trich ly.
Khoang nhiét do trich ly tir 50 d&én 90 °C & ba
diém 50, 70 va 90 °C. Khoang pH trich ly tir 1
dén 5 & ba diém 1, 3 va 5. Khoang thoi gian
trich ly tir 1 dén 5 gio ¢ ba diém 1, 3 va 5 gio.

Ham muc ti€éu quy hoach thuc nghiém Ia
ham lugng pectin thu duoc nhiéu nhit. Cac
tham sb khac vé kich thudc nguyén liéu khong
vuot qua 0,70 mm, dung méi acid dugce chon la
H2S04, ty 16 nguyén liéu va dung méi 1/20, ché
do6 tiia con 96 %, nhiét do sdy 90 °C, thoi gian
trich ly 1 gio va pH = 1 dugc giit ¢6 dinh ¢
mtrc ti uu di khao sat.
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2.5.2. Chon phwong phdp quy hoach thuc
nghiém cap 1

Chon phuong phap quy hoach thyc
nghiém cap 1, té chirc thi nghiém yéu t6 toan
phan (TYT) 2%, véi hai muc cia cac yéu té, k =
3 yéu té anh hudong dé giai bai toan trich ly
pectin tir nguyén li¢u vo ca phé.

Chon mé hinh toan hoc nghién cuu thu
nhan pectin tir vo ca phé c6 dang phuong trinh
tuyén tinh tong quat, bo qua cac hé s6 tuong tac
doi va tuong tac ba (1).
y=hothixi+Hixe + baxs

Trong do:

bo 14 hé sb tu do;

b1, b2, bs 14 cac hé s6 tuyén tinh;

y (%) 1a ham muyc tiéu (ham lugng pectin
trong nguyén li¢u).

Nghién ctru thu nhan ham lugng pectin tir vo
ca phé theo ba yéu t6 thoi gian, nhiét do va pH.

@

Bang 1. Cac muc gia tri ciia cac yéu td thuc nghiém

Yéu td Mitc cao | Mikc thap | Trung
(max) (min) binh
Thoi gian 3gio 1 gio 2 gio
(X1)
Nhiét do 100°C 80°C 90°C
(x2)
pH (x3) 2 1 15

Dua vao két qua thuc nghiém va bang quy
hoach thuc nghiém ta tinh dwoc cac hé sb
phuong trinh hdi quy tuyén tinh bj theo cong
thuc (2) [6, tr.35].

1 N
bh.=— X...V.
j szl ij yl

Kiém dinh quan hé tuong quan giita ham

@)

muc tiéu va cac bién cua phwong trinh hoi quy.
Kiém dinh sy twong thich cua phuong
trinh so v&i thuyc nghiém theo tiéu chuan
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Fisher. Cac hé s bj duoc kiém dinh cé y
nghia thng ké theo tiéu chuan Student [1].
2.5.3. Toi wu héa ham muc tiéu

C6 nhiéu phuong phap dung dé t6i wu hoa
ham da muc tiéu chang han ap dung phuong
phap thira s6 Lagrange. Phuong phap nay nhu
sau: Trudce hét, can chuyén bai toan t6i wu hoa
nhiéu muc tiéu vé bai toan cuec tri co diéu kién.
Chon mot trong nhitng ham muc tiéu can tbi wu
héa lam ham can tim cuc tri: fi (X1,..., X«),
nhitng ham muc tiéu con lai xem nhu rang
budc: gi (X1,..., Xk) =0, v4i | =1,m.

Lap ham Lagrange (3).

f(x,A) =F(x) +ixi.gi(x) 3)

Trong d6 A = (A4,..., Am) 1 nhiing thira s6
bat dinh Lagrange. Sau d6, tim cuc tri khong
diéu kién ctia ham F(x, A). Phuong phap thira
s6 Lagrange quy vé giai hé phuong trinh (4).

F_p

OX ()
F_o

O\

C6 thé tmg dung chuong trinh Solver ciia
Microsoft Excel hodc cac chuong trinh may
tinh khéc dé ti wu hoa va tim ra cuc tri can xac
dinh g vai cac yéu té thuc nghiém [3].
2.5.4. Téi wu héa thuc nghiém

Sau khi thuc hién tdi vu héa ham muc tiéu
ly thuyét, thu dugc cac diéu Kién trich ly téi uu
la nhiét @6 90 °C, thoi gian 1 gio ¢ pH =1 dé
ap dungvao thinghiém thuc té. Tién hanh thir
nghiém quy trinh tach chiét pectin véi cac diéu
kién tbi uu trén, udc luong cac gia tri toi wu
thuc té.

2.6. Két qua va thao ludn
2.6.1. Udc lwong ham muc tiéu
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Bang 2. S6 liéu thuc nghiém phuong 4n truc giao cip 1 cua hé thyc [4]

S6 thi X1 X, X3 L e oo 13
nghiém | (Thoi gian) | (Nhiét o) (pH) (gia tri cAm quan cua 3 lan lap lai) y= g Z Y,

Y1 Y2 Y3 =

1 1 80 1 10,26 10,30 10,31 10,29

2 1 80 2 9,36 9,34 9,32 9,34

3 1 100 1 12,38 12,40 12,45 12,41

4 1 100 2 10,33 10,28 10,32 10,31

5 3 80 1 10,69 10,73 10,74 10,72

6 3 80 2 11,27 11,29 11,19 11,25

7 3 100 1 12,19 12,23 12,22 12,22

8 3 100 2 11,11 10,93 10,96 11,00

Trong phuong 4n truc giao cap 1, dé thuan
loi cho viéc tinh toan nguoi ta chuyén sang hé

mi hoa. Cac bién méi trong hé ma hoa dugc
trinh bay trong bang 3.

Bang 3. Cac muc gia tri ciia cac bién trong hé thyc va hé ma hoa [4]

S6 thi Bién thue (x;) Bién ma héa (z;) Két qua
nghi¢m X1 X2 X3 Zy Z; Zy Z3 y(2)
1 1 80 1 + - - - 10,29
2 1 80 2 + - - + 9,34
3 1 100 1 + - 12,41
4 1 100 2 + - + 10,31
5 3 80 1 + + - - 10,72
6 3 80 2 + + - + 11,25
7 3 100 1 + + - 12,22
8 3 100 2 + + + 11,00

Dya vao Bang 3 va cong thic (2), wdc
luong dugc cac hé sd bo, b1, bz, bs va ham muc
tiéu trong hé thuc (5). y(x) = 9,658 + 0,403x1 +
0,554x2 — 0,635x3 (5)
2.6.2. Kiém dinh théng ké phwong trinh hoi
quy trong hé thuc

1) Kiém dinh quan hé twong quan giita
ham muc tiéu va cdc bién

Bang 4. K&t qua phan tich twong quan [4]

Hé sb thong ké Ky hi¢u Gia tri
Hé sb trong quan R 0,858
];;I:rl] phuong hé sO tuong R? 0,737
R2 da hiéu chinh R2a 0,539
Sai s6 chuén cua R SEg 0,694
S6 thi nghiém n 8

Hé sb twong quan R = 0,858 (Bang 4) nam
trong khoang tir 0,7 dén 1 nén ham y(x) c6
quan hé tuong quan tuyén tinh chat ch& véi cac
bién xi.

2) Kiém dinh sw twong thich cia phiong
trinh hoi quy voi thuc nghiém: Kiém dinh su
tuong thich cia phuong trinh hdi quy vé6i thuc
nghiém theo tiéu chuin Fisher, so sinh s6
Fisher F véi so Fisher toi han Fops (tra bang
Fischer): F = 6,734 > Foos = 6,591 hoac SigF =
0,012 < a = 0,05 nén chip nhan gia thuyét Hi
(Bang 5). Vay, phuong trinh hdi quy (5) tuong
thich véi thuc nghiém.
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Bang 5. Két qua phan tich phuong sai (ANOVA) [4]

Ngubn sai s6 Bic twdo | Phwong sai tong Phuong sai S6 Fisher | Miic y nghia cia F
(df) (SS) trung binh (MS) (3] (SigF)
Sai s6 hoi quy 3 5,398 1,799 6,734 0,012
Sai s6 du 4 1,927 0,481
Sai s6 tong 7 7,326

3) Kiém dinh y nghia thong ké ciia cdc hé
$6 phwong trinh hoi quy: Kiém dinh ¥y nghia
théng ké cta cac hé s6 phuong trinh hdi quy

theo ti€u chuan Student, tirc xem xét mirc do
anh hudng ctia cac yéu to dén ham muc tiéu co
dang ké hay khong.

Bang 6. Két qua phan tich hoi quy [4]

Cichésbcin | Gidtricic | Saisdchuin | Giati | Miicy nglia | Candudi khoang | Cantrénkhoéng tin
phuong trinh hoi | hésb (b) (SB) thongké | ciat (P) tin ciy P=95% cayP=95%
oy ®
bo 9,658 2,392 2,783 0,048 0,015 13,300
by 0,403 0,245 2,640 0,036 -0,279 1,084
b2 0,554 0,025 2,821 0,042 -0,014 0,122
bs -0,635 0,491 2,905 0,013 -2,298 0,428

So sanh gia tri théng ké ti voi gia tri ti
han to,0s (tra bang Student):
Bang 7. Sai s tuyét dbi ciia gia tri ham muc tiéu ly
thuyét so v6i thuc nghiém [4]

So thi | Gia trily thuyét A iz
nghiém ciia y Sai so tuyét doi
1 10,465 -0,175
2 9,530 -0,190
3 12,355 0,670
4 10,615 -0,305
5 11,270 —0,550
6 10,335 0,915
7 11,550 0,055
8 11,420 -0,420

to= 2,783 > to0s = 2,447 hoac Po = 0,048 <
o= 0,05 nén chap nhén gia thuyét Hu;

t3= 2,905 > to05 = 2,447 hoac P3 = 0,013 <
o= 0,05 nén chip nhan gia thuyét H.

Theo tiéu chuan Student, tat ca cac hé sb
bo, b1, b2 va bs caa phuong trinh hdi quy (5)
déu c6 y nghiathdngké, n6i mot cach khac cac
yéu té xj déu c6 anh huong déang ké dén ham
muc tiéu y(x).
2.6.3. Téi wu héa Iy thuyét

Téi wu hoa ly thuyét 1a uéce luong gia tri
I6n nhat ciaham muc tidu ymax NG V&i cac gia
tri ciia cac yéu td anh hudng Xmi, Xme, Xms theo
hé phuong trinh va bit phuwong trinh (6), tng
dung chuong trinh Solver cia Microsoft Excel
2010.

¥(x)=9,658 + 0,403x,+ 0,554x,— 0,635x, - max

8 1<x, <3 6
t1= 2,A64O > toos = 2,447 hoge P1=0,036< .0 ox, <10 (6)
a = 0,05 nén chap nhan gia thuyét Hai;
tr= 2,821 > togs = 2,447 hodic P2 = 0,042 < [1$%S2
o = 0,05 nén chap nhan gia thuyét Hy;
Bang 8. Két qua ti wu hoa 1y thuyét [4]
211. Sb 2.12. Thoigian 2.13. Nhiégtddp |214. pH| 215 Hamluweng
thi nghiém X1 (gio) X, (°C) X3 pectiny (%)
216. 1 |[217. 1 2.18. 80 219. 1 [2110. 10,47
2111, 2 | 2112, 1 2.113. 80 2.114. 2 | 2.115. (Min)
9,53
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2116. 3 2117. 1 2.118. 100 2119. 1 2.1.20. (Max)
12,36

2121. 4 2122. 1 2.123. 100 2124, 2 2.125. 10,62

2126. 5 2127. 3 2.128. 80 2129. 1 2.1.30. 11,27

2131. 6 2132. 3 2.133. 80 2134, 2 2.135. 11,34

2136. 7 2137. 3 2.138. 100 2139. 1 2.140. 11,55

2.141. 8 2.142. 3 2.143. 100 2144, 2 2.145. 11,42

Két qua tdi wu hoa 1y thuyét udc lugng
dugc ham luong pectin 16n nhat yims = 12,36
% ung véi cac yéu té anh huong: Thoi gian
trich ly x11 = 1 gio, nhiét do trich ly x.2 = 100
OC, pH dung mai trich ly xi3 = 1 (Bang 8) va
tim dugc tdim vung dung Gu(Xii, Xi2, Xi3) =
Gu(1, 100, 1).

2.6.4. Téi wu héa thuc nghiém

Tiép tuclam thinghiém & xung quanh tam
vung ding Gu(1, 100, 1) dé téi wu hoa thyc
nghiém, két qua udc luong dugc gia tri cuc dai
lugng pectin  thuc nghiém la
yTmax=13,65 % &g Vi cac yéu td: Thoi gian
trich ly xm1 = 1,1 gio, nhiét do trich ly x12 = 90
OC, pH dung maéi trich ly xt3 = 1 (Bang 9) cao
hon gié tri 1y thuyét 16n nhat yime = 12,36 %.

cia ham

Bang 9. Két qua tdi uvu hoa thuc nghiém [4]

Thoi gian Nhiét do pH Y Trmax y

X11 (gib') X12 (OC) XT13 Y T1max Y T2max Y T3max e

11 90 1 14,35 13,72 12,89 13,65

3. KET LUAN 1, 3 va 5. Két qua udc luong duge ham muc

Chon phuong phap quy hoach thuc
nghiém bac 1, hai mirc t6i wu toan phan dé giai
bai toan trich ly pectin tir nguyén liéu vo ca phé
v6i ham muc tiéu 1a ham lwong pectin (y), cac
yéu t6 anh hudng la nhiét do trich ly (x1), thoi
gian trich ly (x2), pH dung moi trich ly (x3).
Khao sat nhiét do ¢ ba diém 50, 70 va 90 °C;
thoi gian ¢ ba diém 1, 3 va 5 gio; pH ¢ ba diém

TAI LIEU THAM KHAO

titu y(x) = 9,658 + 0,403x1 + 0,554x2 —
0,635x3. THi wu hoa thuc nghiém ham muc tiéu
uéc lugng duge ham lugng pectin lon nhét 1a
yma=13,65 % g véi cac yéu to: Thoi gian
trich ly xm1 = 1,1 gio, nhiét d¢ trich ly x12 = 90
0C, pH dung moi trich ly xt3 = 1 cao hon gia tri
1y thuyét 16n nhat du doan yimax = 12,36 %.
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