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TOM TAT

Muc dich cua nghzen ciru nay la thyc nghzem da Yéu té va toi wu hoa mot 6 yéu té dnh
hwong chinh dén qud trinh tach chzet nuoc chuoz trong tir san pham puree cua nguyen liéu
chuoz tieu hong Nghlen civu da ké thira cac ket qua thyc nghiém toi wu hoa qua trinh ché
blen puree chudi va thyc nghiém don yéu té qua trinh tach chiét mede chudi trong tir san
pham puree chuoz Ke hoach thuc nghiém da yeu 16 sir dung mo hinh quy hoach tryc giao
doi ximg voi 3 yéu t6 thuc nghlem twong g mién khdo sdt gom nhiét do lanh dong puree
(- 20°C dén - 30°C), nhiét do xw ly enzyme pectinase Utral SP - L (450C den 55"C) va thoi
gian xur ly enzyme (150 phiit dén 210 phit). Muc tiéu thyc nghlem da yeu t6 gom hiéu suat
thu héi nudgc chuoz trong (%), do trong (%T) va chdt lwong cam quan (dzem) cua nudc chuoz
nguyén chat. Toz wu hoa swr dung thudt toan ham mong doi voi higu suat thu héi nuée chuoz

do trong va diém cam quan dat gia tri toz da, twong ung hé s6 quan trong 5/5, 4/5, 4/5. Két
qua dé xdc dinh dwoc ché dp cong nghé toi wu dé tach chiét mede nwde chudi trong voi nhiét
do xur ly lanh dong - 29,74 °C, nhiét do xur ly enzyme 54,79 °C va thoi gian xir ly enzyme
206,45 phut, twong ng hiéu sudt thu hoz nieée chudi trong dat 56,56 %, do trong dat 99,08
%T va chat lwgng cam quan dat 18,8 diém.

Tir khéa: Chudi tiéu hong, tach chiét nude chudi, do trong, lanh déng, enzyme pectinase Utral
SP—L, t6i wu hoa.

OPTIMIZED SEVERAL PARAMETERS OF BANANA JUICE EXTRACTION
TECHNOLOGY IN FROM A BANANA WITH A PINK PEPPER

ABSTRACT
The purpose of this study was to test and optimize several factors that influence the extraction
process of clear banana juice from the puree product of pink pepper banana raw material.
The research inherited the experimental results of optimizing the banana puree processing
process and single-factor experimental extraction process of banana juice extract from the
banana puree product. The multi-factor experimental plan used a symmetrical orthogonal
planning model with three corresponding experimental elements survey domains, including
cryogenic puree temperature (-20°C to -30°C), pectinase SP-L Ultra enzyme processing
temperature (45°C to 55°C), and enzyme processing time (150 minutes to 210 minutes). The
multi-factor experimental goals included internal banana water recovery performance (%),
transparency (%1) and sensory quality (point of view) of pure banana water. Optimization
was done using the expected function algorithm with the maximum value of banana water
recovery performance, clarity, and sensory points, corresponding to important factors
5/5, 4/5, 4/5. The results determined the optimal technology mode for the extraction of
the clear banana water extract with the cryogenic processing temperature of -29.74°C,
enzyme processing temperature of 54.79°C, and enzyme processing time of 206.45 minutes,
corresponding to the yield efficiency of the clear banana water reaching 56.56%, the
transparency reaching 99.08%T, and the quality of the sensory reaching 18.8 points.
Keywords: Pink Banana, Banana Juice Extraction, Clarity, Freezing, Ultra SP-L Pectinase
Enzyme, Optimization.

Vién Co dién nong nghiép va Cong nghé sau thu hoach
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I. PAT VAN PE

Cay chubi (Musa cavendish) duoc
trong phd bién ¢ ving nhiét d6i va can
nhiét d6i, chi yéu ¢ chau My Latinh, chau
Phi va chau A. Viét Nam dtng thir 8 trén
thé gidi vé san lugng chudi voi 2,194 triéu
tin (FAO 2020). Chudi c6 gia tri dinh
dudng cao 13 ngudn cung cip ning lugng,
vitamin A, vitamin C va khoang chét (kali,
canxi, natri va magié) d6i véi stc khoe
con ngudi. Pic tinh chudi 1a loai qua chin
sau thu hoach, nhanh bi hu hong trong qua
trinh van chuyén vatiéu thu ¢ dang qua tuoi
nén ton that sau thu hoach khé cao. Trong
khi phan thit qua dé bj nau hoa do enzyme
polyphenol oxydaza va oxy hda nhanh khi
tiép xtc v4i khong khi. Xu hudng nghién
ctru phat trién cac cong nghé tién tién ing
dung trong ché bién da dang hoa san pham
tr qua chudi dang duoc nhiéu nha khoa
hoc quan tdm, day cting la giai phap hi¢u
qua nham giam ton that sau thu hoach va
gia tang gia tri san pham tu cay chudi.

Mot cong trinh nghién ciu c6 hé
thong vé cong nghé ché bién puree chudi
va tach chiét nuéc chudi trong tr qua
chubi tiéu hong ctia NCS.Tran Thi Thu
Hoai di cong bd: Nghién ctru sy bién d6i
mot s chi tiéu 1y hoa va cdu tric cia thit
qua chudi tiéu hong trong qué trinh chin
bang xir 1y khi ethylene da xac dinh dugc
d6 chin 7 13 phu hop cho ché bién puree
chudi va do chin 6,5 (sau 12 gio khi dat do
chin 6 ¢ nhi¢t do 20°C) phu hgp cho tach
chiét nude chudi [1]. P nghién ctru don
yéu to anh huong dén chat luong puree
chubi trong qua trinh ché blen [2], tur do da
tién hanh thyc ngh1em da yéu t6 va ti uu
héa qua trinh ché bién puree chudi: chubi
chua boc vo dugc tién xir Iy nhiét bang
hoi nudc bao hoa ¢ 86,4°C trong 3,1 phut,
xay nghién dong thoi didu chinh pH 4,3

bang axit citric c6 bo sung axit ascorbic
0,06% trong moi truong MA (N ) [3] T1ep
theo két qua nghién ctru mot s6 yéu té anh
huong dén qua trinh tach chiét nuéc chubi
trong tir san pham puree chudi tiéu hong
[4] d3 ké thira cac nghién ctu [1, 2, 3] voi
cac yéu t6 thuc nghiém gdm: Nhiét do tién
xir Iy bang lanh déng (- 20°C dén - 35°C),
néng do enzyme pectinase Utral SP - L
(0,02% - 0,035%), nhiét d6 xu ly enzyme
(40°C - 55°C), va thoi gian xt Iy enzyme
(120 phut - 210 phit), cong suat (100W -
250W) va thoi gian xir 1y bang siéu am (2
phut - 8 phut). Tuwong tng muc ti€u thyc
nghiém: hi¢u suat tach chiét nudc chudi
nguyén chat (%), do trong (%T) va ham
luong chat rin hoa tan (°Bx). Két qua thuc
nghiém don yéu té da xac dinh duoc ché
do phu hop: Nhi¢t do xir ly lanh dong & -
30°C trong 24 gio, rd dong va xu ly bang
enzyme pectinase Utral SP - L ndng do
0,03% & nhi¢t do 50°C trong thoi gian 180
phut va dinh hoat enzyme & 90°C trong
5 phut. Tiép theo xtr 1y bang siéu am véi
mirc cong suat 2 W/g trong 6 phut trudc
khi ly tdm tach nudc chudi nguyén chat.
Tuong ing muc ti€u dat dugc voi hiéu suét
nude chudi nguyén chat 53,87%, do trong
98,52%T, ham lugng TSS la 28,9°Bx [4].

Trong pham vi nghién ctru nay ching
t6i tién hanh thyc nghiém da yéu té va toi
wu héa mot sé yéu td anh huong chinh dén
qua trinh tach chiét nudc chudi trong bao
goém: nhiét d6 lanh dong puree (°C), nhiét
do xu ly enzyme pectinase Utral SP - L (°C)
va thoi gian xtr Iy enzyme (phut). Muc tiéu
thue nghiém da yéu t6 gém hiéu suét thu
hdi nude chubi trong (%), d6 trong (%T)
va chit luong cam quan (diém) cua nude
chudi nguyén chat. Trong khi cac yéu tb
con lai duoc ké thira tir cac két qué nghién
cuaul[l, 2,3, 4].
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2.NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén li¢u

Chubi tiéu hong duoc trong tai huyén
Khoai (;héu, tinh Hung Yén, thu hoaeh vao
thot diém tir 80 - 85 ngay sau khi trd hoa,
thot diém lay mau ¢ do chin 1 vao thang
9-11/2022.
2.2. Phuwong phap nghién ciru

2.2.1. Phuwong phdp chudn bi madu thi
nghiém

Nguyén li¢u chu01 duogc xt 1y chin
bang khi ethylene ¢ ndng d6 100 ppm trong
24 glo’ U ¢ nhi€t d6 18 + 1°C, dat d6 chin
6,5 xac dinh theo thang mau PCL Chuan
bi mau puree chudi cho cac thyc ngh1em
tach chiét nudc chu01 su dung két qua toi
uu hoa quy trinh ché b1en puree chudi [3].
Cac méu puree chudi duoc dinh luong
dong bao hut chan khong (100 g/mau).

2.2.2. Phwong phdp thwc nghiém da yéu to
Co s6 1ap luan chon bién va mién bién
Bang 1. Bang gia tri ma hoa va thuc

thién cta cac yéu to thyc nghiém tir két qua
thyc nghiém don yeu t6 [4] Ke hoach thuc
nghi¢m da yeu t6 gom 3 yéu té anh huong:
Nhiét d6 xt 1y lanh dong (-30°C dén -
20°C), nhiét d6 xtr 1y enzyme (45°C dén
55°C), thoi gian xtr ly enzyme (150 - 210
phut), trong doé ke thira két qua nghién ciru
bang ¢6 dinh nong do enzyme pectinase
Utral SP - L (0, 03%) ché d6 tach chiét
nuée chudi sau qua trinh xtr ly lanh dong
va enzyme bang siéu am & muc cong suat
2W/gam trong thoi gian 6 phut va ly tdm
tach ba thu hoi nude chudi nguyén chét.

Moi yeu t6 tién hanh tai 5 mic (-a, -1,
0, +1 +a) (Bang 1) voi a = 1,215 (k = 3),
tong s0 thi nghiém N =2+ 2k +n . Cu thé
gom 16 thi nghi€m, trong do 8 thi nghiém
tai nhan (quy hoach toan phan 23), 6 thi
nghlem tai diém sao (2 thi nghiém cho mdi
bién) va 2 thi nghlem 13p lai tai tam. Cac
ham muc ti€u gom: Y - Hi¢u suat thu hoi
nuée chudi trong (%); Y Do trong (%T);
Y, - Chat luong cam quan (diém).

nghiém cua cdc yéu to thuc nghiém

PN A ; 1tA . Mirc
Bién sb Ky hiéu | Pon vi o 1 0 1 o
Nhiét d6 lanh dong Xy °C -31,07 -30 -25 -20 -18,93
Nhiét do xir Iy enzyme X2 °C 43,92 45 50 55 56,08
Thoi gian xir Iy enzyme X3 Phut 143,55 150 180 210 | 216,45

2.2.3. Phwong phdp xdc dinh hi¢u sudt
tach chiét nuede chudi nguyén chait

Duogc tinh theo cong thirc:

H(%)= 22 x100%

Trong dé: m, la khéi lugng mau
puree chudi ban dau (g); m, la khéi luong
nuédc chudi nguyén chét sau ly tam (g).

2.2.4. Phuong phap xac dinh do trong

Do trong ciia nude chudi xac dinh theo
phuong phap cua Tapre va Jain (2014) [5].
Nudc chuoi sau khi tach chiét ly tdm ¢ toc
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d6 4.000 vong/phut trong 25 phut. D6 trong
cua nudc chubi xac dinh bang cach do do
truyén qua ¢ budc séng 660 nm sir dung
may quang ph6 Shimadzu UV-VIS (M3).
Nudc cit dugce str dung 1am dbi ching.

2.2.5. Panh gid chat heong cdm quan:

Theo TCVN 3215 - 1979 bang lap Hoi
dong cham dlem V1 4 chi tiéu danh gia
gom mau sac trang thai, mui, vi ciia nude
chudi nguyén chat. Cac chi tiéu dugc ddnh
gia riéng ré bang phuong phap mé ta d6i
v6i mau sic, trang thai va thar ném voi mui
va vi theo thang 5 diém, diém cao nhat la
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5, diém thap nhat 13 1. Mrc d6 quan trong
ctia ting chi tiéu thong qua hé sd quan
trong (HSQT) twong tmg: Mau sic (0,8),
trang thai (0,8), mui (1,2) va vi (1,2). Muc
xép loai theo tong diém: tot (18,2 - 20),
kha (15,2 - 18,1), trung binh (11,2 - 15,1),
kém (7,2 - 11,1), hdng < 7,1.

2.3. Hoéa chit va thiét bi sir dung
2.3.1. Thiét bi va dung cu

Thiét bi tao khi ethylen tur cdn ethanol
90° (VIAEP); can k¥ thuat va can phan tich
dién tir cAp chinh x4c 0,01; may do pH Hanna
HI98107; ndi hap tiét trung DG-S280C
(Dengguan, Trung Quoc) loai 24 it. Thiét
bi tién xur ly dang no1 ap suat 5 lit va két
ndi nhiét ké dién tir Hanna HI147-00. May
xay Philips HR2221 (Trung Qudc). Thiét
bi cd quay chan khong RE100-Pro (Trung
Quéc); may siéu 4m Misonix (Hoa Ky); ti
dong So-Low (USA) nhiét d6 tir 0 — 40°C;
may ly tim Rotofix 32A (Puc) véi 4 dng

ly tam 50 ml, toc d6 4.000 vong/phut; may
quang ph6 Shimadzu UV-VIS (My).
2.3.2. Héa chdt

Con ethanpl 90°; a>§it gitric, axit
ascorbic, nude cat 2 1an; ché pham enzyme
Pectinex® Ultra SP-L (Novozymes, Pan
Mach), hoat tinh 26,000 PG/ml (PG-
polygalacturonase).
2.4. Phwong phap xir 1y s6 liéu

Str dung phin mém Excel SPSS 18 dé
phan tich va xu ly thong ké. Két qua duoc
xu 1y 80 liéu thuc nghiém da yéu t6 va toi
uu hoa bang phan mém Design - Expert
7.1[6], [7].

3. KET QUA VA THAO LUAN

3.1. Két qua thwe nghiém da yéu to

S4 lidu thuc nghiém da yéu td duoc
dugc xu ly thong ké va tong hop tai bang 2

Bang 2. Tong hop két qua thwc nghiém da yéu té

STT| X, X, X, Y, Y, Y,
1 2500 | 50,00 180,00 52,92 97,35 18,75
2 30,00 | 45,00 150,00 51,25 97,35 18,33
3 -31,07 50,00 180,00 55,76 97,25 19,15
4 2500 | 50,00 180,00 52,63 97,07 19,02
5 30,00 | 45,00 210,00 53,55 96,95 17,42
6 30,00 | 55,00 210,00 56,56 99,41 18,64
7 30,00 | 55,00 150,00 52,91 96,83 18,91
8 2500 | 56,08 180,00 52,87 97,65 19,22
9 220,00 | 45,00 210,00 52,53 95,52 17,35
10 | -2500 | 50,00 143,55 50,92 96,77 18,52
11 220,00 | 55,00 150,00 51,34 96,94 18,35
12 | -1893 50,00 180,00 53,07 96,21 18,25
13 | -20,00 | 55,00 210,00 53,75 98,42 18,53
14 | 2500 | 50,00 216,45 54,52 98,32 18,25
15 | -20,00 | 45,00 150,00 51,76 95,75 17,65
16 | -2500 | 43,92 180,00 50,95 95,45 18,15
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Tién hanh xir Iy s6 liéu bang phAn mém  va su twong thich ciia cic mé hinh thuc
De51gn - Expert 7.1, phan tich ANOVA nghiém tuong tmg 3 ham muc tiéu (Y, Y
kiém tra sy c6 nghia ctia cac hé s6 hoéi quy Y ,) duoc tong hop tai bang 3.

Bdng 3 Két qua phdn tich héi quy cia 3 ham muc tiéu Y .Y, Y,

_ Ham Y1 Ham Y2 HamY
Nguon goc : o : . z —
Chuan F Gia trip Chuan F Giatrip Chuan F Gia trip
Mo hinh 27,91 0,0003 39,87 0,0001 22,25 0,0006
A 39,36 0,0008 41,37 0,0007 24,62 0,0025
B 36,00 0,0010 167,84 <0,0001 96,67 <0,0001
C 107,84 <0,0001 67,56 0,0002 10,33 0,0183
AB 12.13 0,0131 6,67 0,0416 0,034 0,8595
AC 6,21 0,0470 6,01 0,0497 6,00 0,0499
BC 7,24 0,0360 45,36 0,0005 6,69 0,0414
A? 29,60 0,0016 2,25 0,1841 6,94 0,0388
B? 15,91 0,0072 7,46 0,0341 7,73 0,0320
c? 0,88 0,3837 16,59 0,0066 32,25 0,0013
Khoéng tuong thich 4,21 0,3535 1,23 0,5911 0,57 0,7569
Hé s6 xéac dinh R 0,9767 0,836 0,9709
Hé s6 diéu chinh R?, | 0,9417 0,9589 0,9273
Hé sb du bao R?, 0,8149 0,8682 0,8079

3.1.1. Khdo sdt s bién thién cia ham Y,

Két qua phan tich hdi quy voi F - value
=27,91 (p < 0,05) cho thiy, m hinh 1a c6
¥ nghia thong ké véi do tin cay 99, 97% (p
= 0,0003). Sy ¢6 nghia ctia cac hé s6 hoi
quy duoc kiém dinh boi chuan F, cac gia
tri P < 0,05 thé hién cac hé s hoi quy A, B,
C, AB, AC, BC, A2, B? 1a ¢6 y nghia thong
ké, trong khi hé s6 C? (p > 0,05) la khong
c6 y nghia, tuy vy trong m6 hinh van gitr
lai hé s6 C* d tién hanh tdi wu hoa. Mt
khac chuan F = 4,21 (p > 0,05) cho thay
su khong tuong thich cia mo hinh Y, la
khéng c6 nghia. Hé sb xac dinh (R?) cua
mo hinh Y 12 0,9767 da mo6 ta 97,67% su
thay do6i cua ham muc ti€u Y, phu thudc
vao cac bién doc 1ap. Trong kh1 hé s6 du
bao (Pred R - Squared 0,8149) la tuong
thich v6i hé sé diéu chinh (Adj R - Squared
0,9417).

Phuong trinh hdi quy ham Y, theo bién
coded dugc ma hoa (1a) va theo bién thuc

(1b)

Y, = +52,89 -0,74 A+0,71 B+ 1,23 C
~0,48 AB-0,35AC+0,37 BC+0,98 A" -
0,72B°10,17¢C° (la)

Y, =+ 38,256 +3,1922 X, +2,08143 X, -
0,073552 X, - 0,1935 X X, — 0,0023X X,
+0,00249 X X, +0 03916 X2 - 0,02871
X2 - 0000187X2 (1b)

Quan sat hinh 1 cho théy: Nhiét do
xtr 1y lanh dong 1a yéu té c6 anh huong
16n nhat dén hiéu suat thu hdi nude chudi,
tiép theo dén thoi gian va nhiét 6 xu 1y
enzyme. Khi nhiét d¢ lanh dong gidm trong
khoang tir - 25°C dén - 30°C thi hiéu suét
c6 xu hudng taing manh. Thoi gian xu 1y
enzyme tir 150 phut dén 180 phit hiéu suit
thu hoi tang déu va c6 xu huéng giam dan
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khi kéo dai thoi gian xir 1y dén 210 phut,
trong khi nhiét d¢ xur 1y enzyme tur - 45°C
dén - 50°C thi hiéu suat tang manh va cé
xu hudéng giam khi nhiét do ting dan dén
55°C. Piéu nay chung t6 rang nhiét do xir
Iy lanh dong c6 kha nang pha cau trac mo

Design-Expert® Software Perturbation
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Hinh 1. Biéu dién 2D va 3D quan hé giita cdc yéu t6 thwc nghiém dén ham muc tiéu Y ;

3.1.2. Khdo sat sw bién thién ciia ham Y,

Két qua phan tich hoi quy véi F - value
= 39,87 (p < 0,05) cho thiy, m hinh 1a c6
¥ nghia thong ké v6i do tin cay 99 ,99% (p
= 0,0001). Sy c6 nghia cua cac hé sé hoi
quy duoc kiém dinh boi chuan F, cac gié tri
P < 0,05 thé hién cac hé s6 hdi quy A, B, C,
AB, AC, BC, B2, C?1a c6 y nghia thong ké,
trong khi hé s0 A% (p > 0,05) 1a khong c6
¥y nghia, tuy vay, trong mo hinh van gitr lai
dé tién hanh t6i wu hoa. Mit khac chuan F
=1,23 (p>0,05) cho thiy su khong tuwong
thich ciia mo hinh'Y, la khong c6 nghia. H¢
s6 xac dinh (R?) cia md hinh Y,1a4 0,836 da
mo ta 83,6% su thay doi cia ham muc tiéu
Y, phu thude vao cac bién doc lap. Trong
khl hé s6 dy bao (Pred R - Squared 0,8682)
1a twong thich v6i hé s6 diéu chinh (Adj R
- Squared 0,9589).

Phuong trinh hdi quy ham Y, theo bién

coded di dugc mi hoa (2a) va theo bién
thuc (2b):

Y, =+97,05 - 0,42 A+ 0,85 B +0,54 C +
0,2 AB-0,19 AC + 0,52 BC- 0,15 A>- 0,27
B+ 0,4 C* (22)

Y, = 93,662 - 0,5513 X, + 0,8311 X, -
0,3464 X, +0,0079 X, X, - 0,00125 X X, +
0,0034 X X, -0, 00595 X 2.0,0108 X, +
0,0045 X, % *(2b)

Quan st hinh 2 cho thdy: Nhiét do xir
1y enzyme 13 yéu té anh huong 16n nhat
dén do trong cua nudc chudi, tiép theo
la nhiét do lanh dong va thoi gian xu 1y
enzyme. Nhiét do lanh dong giam thi do
trong nudc chudi ting, ngugc lai nhiét do
xu ly enzyme tang thi d6 trong tang va c6
xu hudng giam khi nhiét do ting gan mdc
55°C. Trong khi thoi gian xtr 1y enzyme
tang tir 150 phut dén 180 phut do trong
it c6 sy thay d6i, tuy vy tir khoang 180
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phut d6 trong c6 xu hudng tdng manh va
giam dan khi thoi gian kéo dai dén 210
phut. Diéu nay chimg t6 enzyme hoat dong
manh trong khoang nhiét do 50°C - 55°C,

Design-Expert® Software Perturbation

sssss
,,,,,

2750 A: X1- Nhiet do lanh dong

tuong Ung thot gian xu ly 180 phut - 210
phut co tac dong tich cuc dén do trong cua
nude chudi.

Hinh 2. Biéu dién 2D va 3D quan hé giita cdc yéu t6 thuc nghiém dén ham muc tiéu Y,

3.1.3. Khao sdt sw bién thién cia ham Y,

Két qua phan tich hdi quy voi F - value
=22,25 (p < 0,05) cho thdy, mé hinh 13 c6
¥ nghia thong ké véi do tin cay 99,94% (p
= 0,0006). Su c6 nghia cua cac hé sb hoi
quy duoc kiém dinh boi chuan F, cac gié tri
P<0,05 thé hién cac hé s6 hoi quy A, B, C,
AC, BC, A2 B?, C? 14 c6 y nghia thong ké,
trong khi hé s6 AB (p > 0,05) 14 khong co
y nghia, tuy vay trong mod hinh van giit lai
dé tién hanh t5i uvu hoa. Mit khac chuén F
= 0,57 (p > 0,05) cho thay sy khong tuwong
thich cua mo hinh Y, la khong c6 nghia. H¢
s0 xac dinh (R?) cia mo hil:lh Y, 1a 0,9709
da mo ta 97,09% sy thay doi cua ham myc
tieu Y, phu thyéc vao cac bién doc lap.
Trong khi h¢ s6 du bdo (Pred R - Squared
0,8079) 14 twong thich véi hé sb diéu chinh
(Adj R - Squared 0,9273).

Phwong trinh héi quy Y, theo bién
coded di dugc mi hoa (3a) va theo bién

thuc (3b):

Y, = +18,94 - 0,23 A+0,45B-0,15C +
0,02AB + 0,13 AC + 0,14 BC - 0,18 A’ -
0,19B° -04C° (32

Y, = - 20,371 - 0,5942X, + 0,7123 X, +
0,1296 X, +0,0004 X X, + 0,00088X X, +
0,00093 X X, - 0,00738 X * - 0,00779X,’ -
0,00044 X > (3b)

Hinh 3 cho thdy: Nhiét 46 xtr Iy enzyme
1a yéu t6 anh huong 16n nhat dén chat
lwong cam quan ctia nude chudi, tiép theo
la thoi gian xt Iy enzyme va nhiét do lanh
dong. Khi nhiét d§ xur Iy enzyme tang twr
45°C dén 50°C diém cam quan ting manh,
tiép theo co6 xu hudng ting chdm dan tir
50°C dén 55°C. Thoi gian xir Iy tir 150 phut
dén 180 phut diém cam quan ting dan déu,
tiép sau giam dan déu khi thoi gian tang tir
180 phut dén 210 phut. Trong khi nhiét do
lanh déng cang giam thi diém cam quan
cang ting. Piéu ndy cho thiy thoi gian xur
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1y kéo dai c6 theé nang cao hi¢u suat thu hoi
nudc chudi, tuy vay di€ém cam quan giam
do chi ti€u mui va vi cua nudc chudi thap,

Design-Expert® Software Perturbation

Y3- Diem cam quan 193
@ Y3-Diem cam quan

Actual Factors
A X1- Nhiet do lanh dong = -25.00
B: X2- Nhiet do xu ly enzyme = 50.00 88—
C: X3- Thoi gian xu ly enzyme = 180.0

8

'Y3- Diem cam auan

Deviation from Reference Point (Coded Units)

X1= A X1- Nhiet do lanh dong
X2 = C: X3- Thoi gian xu ly enzyme

Actual Factor
B: X2- Nhiet do xu ly enzyme = 50.00

'Y3- Diem cam quan

A: X1- Nhiet do lanh dong

qué trinh t6i wu hda can thuong lugng gitra
cac muc tiéu hiéu qua thu hoi nudc chudi
va diém cam quan.

X1=A Xi-Nhietdolanhdong § 892
X2 = B: X2- Nhiet do xu ly enzymeg.

Actual Factor
[

&

X3- Thoi gian xu ly enzyme =

Y3- Diengcam

2000
/1250

oo
\AA. XA1- Nhiet do lanh dong

45003000

5000
B: X2- Nhiet do xu ly enzyme"”*®

X1 = B: X2- Nhiet do xuly enzyme
C: X3- Thoi gian xu ly enzyme

Actual Factor
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Hinh 3. Biéu dién 2D va 3D quan hé giita cdc yéu té thirc nghiém dén ham muc tiéu Y g

3.2. T6i wu héa qua trinh tach chiét nwéc
chiét nwée chuoi

Két qua khao sat da yeu t6 cho thay,
su bién thién ciia cac yéu to thuc nghiém

thong qua sy thay do6i cac thudc tinh c6
lién quan dén cac ham muc tiéu theo chiéu
huéng mong mudn va nguoc lai 1a diéu
kién rang budc trén co sé thuong luong
dugc dua ra tai bang 4.

Bang 4. Piéu kién rang budc cua cac yéu toc va muc tiéu thuc nghiém

Yéu to va muc tiéu

Muc tiéu mong doi

H¢ so quan trong

Nhiét d6 lanh dong (°C)

Trong mién thyc nghiém
(-30°C dén -20°C)

Hé s6 quan trong 4/5

Nhiét 6 xtr Iy enzyme (°C)

Trong mién thyc nghiém
(45°C dén 55°C)

Hé s6 quan trong 5/5

Thoi gian xtr Iy enzyme (phut)

Trong mién thuc nghiém

(150 - 210) Hg¢ s0 quan trong 5/5

Hiéu suat thu hdi nude chudi (%)

Gié tri 16n nhét

Hé sb quan trong 5/5

b6 trong (%T)

Gié tri 16n nhét

Hé sb quan trong 4/5

Chat lugng cam quan (diém)

Téi da theo thang diém 20

Hé s6 quan trong 4/5

Thong qua hé sb quan trong theo mirc
d6 anh hudng cua cac yéu té thuc nghiém
dugc lya chon nhi¢t do lanh dong (4/5),
nhiét do x1r Iy enzyme (5/5) va thoi gian xu
Iy enzyme (5/5). Ddi voi cac ham muyc tidu

TAP CHi CONG NGHIEP NONG THON SO 51

thi hiéu suit thu hdi nuéc chudi duge vu
tién (5/5), trong khi d¢ trong va chat luong
cam quan cung chon murc uu tién thap hon
(4/5), diéu nay dong nghia vo1 uu tién hi¢u
sudt thu hdi nude chudi cao va chip nhan
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gia tri thap hon cuia céc chi tiéu vé dd trong
va diém cam quan.

Tién hanh xur 1y s6 liéu toi vu hda bang

phan mém Design - Expert 7, két qua da
xac dinh dugc phuong an to1 vu:

Céc yéu té thuc nghiém
e Nhiét dg lanh dong: - 29,83 °C
e Nhiét do xur Iy enzyme: 54,79 °C
e Thoi gian xir Iy enzyme: 206,45 phut

Cac ham muc tiéu dat duogc
e Hiéu suét thu hdi nude chudi: 56,56 %
e DO trong: 99,08 %T
e Chat luong cam quan: 18,8 diém

Véi két qua nghién ctru thuc nghiém don
yéu to & cung diéu kién (xir Iy bang enzyme
pectinase Utral SP - Lndng d6 0,03%) nhiét
do xu ly enzyme 50°C, thot gian xur 1y 180
phut, nhiét d6 lanh dong -30°C tuong ng
hiéu suit nude chubi nguyén chét 53,87%,
d6 trong 98,52%T. So véi két qua toi wu hoa
nhiét d¢ xu ly enzyme tang 54,74°C, thoi
gian xu ly tang 206,45 phut va nhiét do lanh
dong gan twong dwong la - 29,83°C, tuong
g hiéu suat thu hoi nude chudi cao hon
(56,56 %) va do trong cao hon (99,08 %T),
trong khi chat luong cam quan van dat mirc
t6t (18,8 diém).

Két qua thuc nghiém don yéu t6 da

xéac dinh duoc ché d6 phu hop: Nhiét do xur
1y lanh dong & - 30°C trong 24 gid, rd dong
va xtr Iy bang enzyme pectinase Utral SP
- L nong do 0,03% & nhiét do 50°C trong
thoi gian 180 phut va dinh hoat enzyme &
90°C trong 5 phut. Tiép theo xur 1y bang
siéu 4m v6i muc cong suat 2 W/g trong
6 phut trude khi ly tim tach nudc chudi
nguyén chat. Twong Ung muc tiéu dat
dugc véi hidu suat nude chudi nguyén chat
53,87%, d0 trong 98,52%T, ham lugng TSS
la 28,9°Bx [4].

Trong khi muc ti€u mong dgi cua mo
hinh thyc nghiém thé hién ¢ hinh 4:

T T

Hinh 4. Miec do dap vng su mong doi

Véi 3 yéu t6 nhiét do lanh dong,
nhiét d6 va thoi gian xt Iy enzyme déu dat
100% theo mong dgi nam trong mién thuc
nghiém. Trong khi cdc ham muc tiéu vé
hiéu suat thu hdi nude chudi dat gan 100
%, do trong nudc chudi dat 91,7 % va chat
lugng cam quan dat 77,5 % so v6i mong

38

doi, twong ung muyc tiéu chung ctia mo
hinh thuc nghi¢m dat 90,1% sy mong doi.
4. KET LUAN

Két qua thuc nghiém da yéu t6 va
toi wu hoa da xac dinh dugc ché do cong
nghé t61 uu tach chiét nudc chudi trong tir
san pham puree chuoi ti€u hong véi nhiét
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do xu ly lanh dong - 29,83°C, nhiét do xu
1y enzyme 54,79°C, thoi gian xur Iy enzyme
206,45 phat (st dung enzyme pectinase
Utral SP - L ¢ ndng d6 0,03%), twong ting
hiéu sut thu hdi nude chudi dat 56,56 %,
d6 trong dat 99,08 %T va chat luong cam
quan dat 18,8 diém.
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