KHOA HOC CONG NGHE

TOI UU HOA MOT sO THONG SO CONG NGHE CUA
QUA TRINH CHE BIEN PUREE CHUGOI CHAT LUONG CAO

TOM TAT

Tran Thi Thu Hoai® ", Pham Anh Tuin’, Le Ha Hai'

Nghién cttu nay tién hanh thuc nghiém da yéu t6 va t6i wu hoéa ché do cong nghé ché bién puree chugi

trong mai truong MA (Modified Atmosphere). K& hoach thuc nghiém da yéu t6 stt dung mé hinh quy
hoach truc giao doi xtmg véi 3 yéu té thue nghiém gom nhiét do 83 - 87°C, thoi gian 3 - 4 phut va do pH

4,0 - 4,5. Tuong tng muc tiéu thuc nghiém gém: Ham luong vitamin C (mg/100 g), hoat do6 enzyme

polyphenol oxidase (PPO) con lai (%) va chat luong cam quan (diém). T6i vu héa st dung thuat toan

ham mong doi voi mong muén ham luong vitamin C dat gi4 tri 16n nhat, hoat do PPO dat gi4 tri nho

nhat va diém cam quan dat gia tri toi da, twong tmg hé sé quan trong 3/5, 5/5, 5/5. Két qua da xac
dinh duoc ché do cong nghé t6i wu trong quy trinh ché bién puree chudi voi nhiét do tién xtir ly 86,4°C
trong thoi gian 3,1 phut, do pH 4,3, tuong tng ham luong vitamin C dat duoc 12,256 + 0,004 mg/100 g
(mtc ton that 23,97%), hoat do PPO con lai 0,612 + 0,003% va chat luong cam quan dat 19,15 + 0,005

diém.

Tt khoéa: Puree chuoi, chudi tiéu hong, thuc nghiém da yéu to, to1 wu hoa.

1. DAT VAN BE

Puree chuo6i la ban thanh phdm duoc ché bién
& dang xay nhuyén tir phan thit qua chudi chin co
thé kéo dai thoi gian bao quan dén 12 - 18 thang voi
muc dich tén trit 1am nguyeén liéu cho ché bién thuc
phdm (banh keo, kem, bot dinh duong, nudc gidi
khat...). Yéu cau ctia san phdm puree ngoai cac chi
tieu chat luong vé dinh dudng, an toan thuc phidm
thi chat luong cam quan (mau sic, trang thai, mui
vavi) co tinh quyét dinh dén su canh tranh ctia san
phdm. Nguyén nhan chinh dan dén su suy gidm
chét luvong cam quan ctia puree chudi trong qua
trinh ché bién do hoat dong ctia enzyme PPO gay
nau hoa va su bién mau do qua trinh oxy hoa. Dé
nang cao chat luong cam quan cua puree chudi,
Arpita va cs (2010) [1], Wang va cs (2014) [2],
Palou va cs (1999) [3], Tapre va Jain (2016) [4] da
cong bo cac gidi phap ky thuat khac nhau nham
bat hoat kha nang hoat dong ctia enzyme PPO;
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mat khac gidm qua trinh oxy hoa nham kiém soat
su nau hoa bang phuong phap xt ly nhiét hoac ap
luc cao (HHP) két hop diéu chinh pH thap (3,4 -
4,0) b6 sung chat chong oxy héa bang axit
ascorbic (0,1 - 0,2%), trong khi diéu chinh pH st
dung axit phosphoric [1], [3] va axit citric [2], [5].
Tuy vay, & dai pH thap (3,4 - 4,0) c6 anh hudng
dang ké dén chi tiéu mui va vi cla puree chuéi,
chinh vi vay theo tiéu chudn chat lugng puree cta
cac nudc nhap khau déu dua ra giéi han pH, dong
thoi cling duwa ra mirc gidi han sit dung cac loai axit
diéu chinh pH.

Két qua nghién cttu cta Tran Thi Thu Hoai va
cs (2023) [6] cho thdy, & khoang nhiét do 80 —
90°C, thoi gian 3 - 4 phat, pH 4,0 - 4,5 trong moi
truong MA (stt dung khi N,) 1a c6 hiéu tng tich
cuc dén cac chi tiéu chat luong cta puree chudi.
Cu thé & nhiét do 85°C, thoi gian 4 phat, pH 4,0
tuong ung ham luong axit ascorbic 0,06%, ham
lwong axit citric 0,28% thi hoat d0 PPO con lai
0,78%, chi s6 nau hoa BI dat 29,23, ham luong
vitamin C 12,55 mg/100 g (mtc tén that thip
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20,24%) va diém cam quan cta puree chudi xép
muic tot 18,86 diém.

Nghién cttu nay tién hanh thuc nghiém da yéu
to va toi uu hoa cac yéu té thuc nghiém gom nhiét
d0, thoi gian xit Iy nhiét va d6 pH trong moi truong
MA c6 st dung chat chong oxy hoa bang axit
ascorbic va diéu chinh pH bang axit citric. Mién
bién thién cta cac yéu t6 thuc nghiém dugc lua
chon trén co s& nghién cttu don yéu t6 [6] voi nhiét
do 83 — 87°C, thoi gian 3 - 4 phut va pH 4,0 - 4,5,
tuong tmg cac ham muc tiéu ham luong vitamin C,
hoat do PPO va chat luong cdm quan.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu nghién ciru

Chuadi tiéu hong tréng tai huyén Khoai Chau,
tinh Hung Yén, thu hoach vao thoi diém tir 80 - 85
ngay sau khi tré hoa, thoi diém 14y mau & do chin
1 vao thang 11/2021. Nguyen lieu chudi sau thu
hoach duoc bao goi van chuyén vé phong thi
nghiém so ché bdo quan tai B6 mon Bio quan
noéng san, Vién Co dién néng nghiép va Cong nghé
sau thu hoach, trong thoi gian khong qua 4 gio.
Nguyén lieu chuoi dugc xir ly chin bang khi
ethylene & néng do 100 ppm trong 24 gid, 1 & nhiét
do 18 = 1°C, dat do chin 7 (theo thang mau PCI)
trudce khi tién hanh thuc nghiém.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phap chuan bi mau thuc nghiém

Phuong phap xt ly nhiét bang hoi nudc bao
hoa & 100°C, nhiét do duoc do tai tAm qud bing
nhiét ké dién t¢ Hanna HI147- 00 (Rumani). Thoi

gian x(t Iy nhiét duoc xac dinh tir thoi diém tam
mau chudi dat mic nhiet d6 thuc nghiém. Chudi
sau xtt ly nhiét, béc vd, xay nhuyén bing may
(Philips HR2221) trong 1 phut & diéu kién MA, st
dung chat chéng oxy héa bing axit ascorbic véi
cung ham lugng 0,06% cho cac thi nghiém tuong
tmg, diéu chinh pH bang axit citric voi cac mutc
ham luong khac nhau duoc téng hop s6 lieu nhat ky
thi nghiém. M6i thi nghiém da yéu t6 duoc lap lai 3
lan vé6i khoi lwvong 100 g/mau.

2.2.2. Phuong phap thuc nghiém da yéu t6

Tién hanh thuc nghiém da yéu t6 qua trinh
ché bién puree chuéi véi 3 yéu to thuc nghiém
tuong ung ky hiéu: X;- Nhiét do tién x ly nhiét
(°C): 83 - 87, X, - thoi gian tién xit Iy nhiét (phut): 3
-4 va X, do pH: 4-4,5. Co so 1ap luan chon bién va
mién bién thién ctia cac yéu t6 thuc nghiém tir két
qua thuc nghiém khao sat [6].

Cac ham muc tiéu da yéu t6 gom: Y- Ham
luong vitamin C (mg/100 g); Y,- Hoat do PPO (%);
Y, - Chat lwong cam quan (diém).

St dung quy hoach truc giao doi xing voéi 3
yéu to 1a nhiét do tién xt ly nhiét, thoi gian tién xt
ly nhiét va do pH. M6i yéu to tién hanh tai 5 mtrc (-
a, -1, 0, +1, +a) chi tiét (Bang 1) véi o = 1,215 (k =
3), téng s6 thi nghiém N = 2% + 2k + n,. Cu thé gdm
16 thi nghiém, trong d6 8 thi nghiém tai nhan (quy
hoach toan phan 2°), 6 thi nghiém tai diém sao (2
thi nghiém cho méi bién) va 2 thi nghiém lap lai tai
tam.

Bang 1. Bang gia tri ma hoéa va thuc nghiém ciia cac yéu t6 thuc nghiém

Biéen so Ky hiéu Don vi Mue
-a -1 0 +1 +0
Nhiét do X, °C 82,57 83 85 87 87,43
Thoi gian X, Phut 2,89 3,0 3,5 4,0 4,11
bo pH X, - 3,95 4,0 4,25 4,5 4,55

2.2.3. Phuong phap phan tich
2.2.3.1. Phuong phap x4c dinh hoat do PPO

Enzyme PPO dugc chiét xuit theo phuong
phap cuia Arpita va cs (2010) [1] va hoat d6 PPO
duoc tinh theo cong thiic ctia Nguyén Thi Hanh va
cs (2021) [7]. Tién hanh tron 10 g chudi nhuyén
v6i 10 mL dung dich dém natri phét phat (pH 6,6)
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& 5°C, ly tam 4.000 vong/phut trong 40 phut &
20°C. Phan ndi phia trén duoc loc qua gidy
Whatman s6 1, thu nhan enzyme tho. Chudn bi
hon hop phan tng gom 2,2 mL dung dich dém, 0,5
mL catechol (0,175 mol/L) va 0,3 mL enzym thé.
Hon hop duoc giit trong 5 phuat & nhiét do 30°C sau
d6 do do hap thu quang phé & budc séng 420 nm
sau mdi 15 giay trong 3 phut bing may quang phé
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UV - Vis (USA). Mau doéi ching gom 2,5 mL dung
dich dém kali phot phat va 0,5 mL catechol (0,175
mol/L). Mot don vi hoat dong PPO duoc xac dinh
1a lwong enzyme gay ra su thay ddi 0,01 do hap thu
trong mot don vi thoi gian (1 phat), hoat dong
PPO duoc tinh theo cong thic:

A- —2252  (Abs/ml.phat)
0.01xV1xAt
Trong d6: Aabs 1a két qua do do hap thu OD;
At 1a thoi gian phan tng (3 phut); V1 1a thé tich
enzyme dem phan tmg (0,3 ml).

2.2.3.2. Phan tich hoa ly:

Xac dinh pH theo TCVN 7806: 2007 [8], pham
vi do pH (0,0 - 14,0); xac dinh ham luong vitamin C
theo TCVN 6427-2: 1998 [9].

22.3.3 Danh gii chat lnong cim quan:

Theo TCVN 3215 - 1979 [10] bang lap hoi
déng cham diém. Voi 4 chi tieu danh gia gdm mau
sdc, trang thai, mui, vi. Cac chi tiéu duoc danh gia
riéng ré biang phuong phap mé ta déi voi mau sic,
trang thai va thr ném voi mui va vi theo thang 5
diém, diém cao nhat 1a 5, diém thap nhat 1a 1. Mic
do quan trong cta ttmg chi tiéu thong qua hé so
quan trong (HSQT) twong ung: Mau sic (0,9),

trang thai (0,8), mui (1,1) vavi (1,3). Mtc xép loai
theo téng diém: tot (18,2 - 20), kha (15,2 - 18,1),
trung binh (11,2 - 15,1), kém (7,2 - 11,1), héng <
7,1.

2.2.4. Thiét bi str dung

St dung nodi hap tiét trung DG-S280C
(Dengguan, Trung Quéc) loai 24 lit lam ngudn cap
nhiét bang hoi bao hoa cho thiét bi tién xit ly
nguyén liéu. Thiét bi tién x ly duoc thiét ké bang
ndi ap suat 5 lit gan dong ho ap suat va két néi voi
nhiét k€ dién t¢ Hanna HI147-00 (Rumani) thong
qua dau sensor. May xay thit chudi st dung loai
Philips HR2221 duoc cai tién b sung bd phan cap
khi nito (N2) trong qua trinh xay.

2.2.5. Phwrong phdp xir Iy s6 liéu

St dung phan mém Excel SPSS 18 dé phan
tich va xtt ly thong keé. Két qua duoc xtt ly so liéu
thuc nghiém da yéu té va toéi vu hoa bing phan
mém Design - Expert 7.1 [11], [12].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua thyc nghiém da yéu t6

S6 lieu thuc nghiém da yéu t6 duoc xtr ly
thong ké va téng hop tai bang 2.

Bang 2. Téng hop két qua thuc nghiém da yéu t6

STT X X, X, Y, Y, Y,
1 83,00 4,00 4,50 12,06 15,20 14,89
2 87,00 3,00 4,50 12,13 0,88 19,17
3 83,00 4,00 4,00 12,53 13,74 13,96
4 87,00 4,00 4,50 11,03 0,53 17,21
5 83,00 3,00 4,50 12,41 17,36 14,06
6 87,43 3,50 4,25 11,62 0,63 19,08
7 85,00 3,50 4,25 12,33 3,44 18,17
8 87,00 4,00 4,00 11,52 0,53 15,47
9 85,00 3,50 4,25 12,24 3,02 17,74
10 85,00 3,50 3,95 12,52 2,71 15,40
11 85,00 4,11 4,25 11,75 2,79 16,55
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12 85,00 2,89 4,25 12,51 3,96 17,67
13 82,57 3,50 4,25 12,31 18,13 15,46
14 85,00 3,50 4,55 12,13 3,73 17,39
15 87,00 3,00 4,00 12,31 1,40 18,43
16 83,00 3,00 4,00 12,38 15,96 14,26

Tién hanh xt& ly s6 lieu bang phin mém
Design - Expert 7.1, phan tich ANOVA kiém tra su
c6 nghia ctia cac hé s6 hoi quy va su tuong thich

cua cac m6 hinh thuc nghiém tuong tng 3 ham
muc tieu (Y;, Y, Y;) duoc téng hop tai bang 3.

Bang 3. Két qua phan tich héi quy ctia 3 ham muc tieu Yy, Y,, Ys

Nguén géc , Ham Y1 7 Ham Y2 w Ham Y,
Chuan F Giatrip ChuanF | Giatrip | ChuanF | Giatrip
Mo hinh 98,78 <0,0001 | 676,28 | <0,0001 58,49 <0,0001
A 315,46 <0,0001 | 5124,80 | <0,0001 | 311,61 <0,0001
B 274,85 <0,0001 | 39,30 0,0008 33,62 0,0012
C 75,93 <0,0001 | 10,21 0,0187 32,20 0,0013
AB 118,35 <0,0001 | 10,90 0,0164 41,34 0,0007
AC 2,19 0,1892 | 1247 0,0124 4,26 0,0845
BC 27,19 0,0020 0,37 0,5668 6,31 0,0457
A? 58,69 0,0003 | 832,50 | <0,0001 10,0 0,0195
B? 10,35 0,0182 6,82 0,0401 15,62 0,0075
c? 4,13 0,0882 3,74 0,1013 55,97 0,0003
Khong tuong thich 0,69 0,7163 1,36 0,5699 0,97 0,6444
He s6 xac dinh R® 0,9933 0,9990 0,9887
Heé s0 diéu chinh R 0,9832 0,9975 0,9718
He s6 dur bao R%p,.q 0,9407 0,9940 0,9177

3.1.1. Anh huéng cia nhiét do, thoi gian xi Iy
nhiét va do pH dén ham hrong Y,

Két qua phan tich héi quy voi F - value = 98,78
(p < 0,05) cho thay, mo hinh 1a c6 y nghia thong keé
v6i do tin cay 99,99% (p < 0,0001). Sy ¢6 nghia ctia
cac heé s6 hoi quy duoc kiém dinh béi chuin F, cac
gia tri P < 0,05 thé hién cac hé s6 héi quy A, B, C,
AB, BC, A% B’ 1a c6 y nghia thong ké, trong khi
cac he s6 ACva C? (p > 0,05) 1a khong c6 y nghia,
tuy vay trong mo hinh van gitt lai cac he s6 ACva
C? dé tién hanh t6i vu hoa. Mat khac chuin F =

0,69 (p > 0,05) cho thdy su khong twong thich cta
mo6 hinh Y, 1a khong c6 nghia. He s6 xac dinh (R?
ctia mé hinh Y, 1a 0,9933 da mo ta 99,33% su thay
d6i ctia ham muc tiéu Y, phu thudc vao cac bién
doc lap. Trong khi hé s6 du bao (Pred R - Squared
0,9407) 1a twong thich véi hé so diéu chinh (Adj R -
Squared 0,9832).

Phuong trinh hoi quy ctia ham Y, - Ham luong

vitamin C theo bién coded da duoc ma hoa (1a) va
theo bién thuc (1b).
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Y, -
(1a)

+12,26 - 0,29 A-0,28 B - 0,014 C- 0,21 AB - 0,0029 AC - 0,1 BC - 0,19 A’-0,081 B’ + 0,051 c’

Y, =- 403,730 + 9,76298 X, + 23,115 X, + 0,18733 X, - 0,21125 X,X, - 0,0575 X,X; - 0,81 X,X, - 0,048178

X2-0,32377 X,2 + 0,81844 X,2  (1b)

Pegurbation

V- H Wamin

Y1 HL Wamin

¥1-HL Wanmin

Hinh 1. Biéu dién 2D va 3D quan hé gitra cAc yéu t6 thuc nghiém dén ham muc tiéu Y,

Hinh 1 cho thay: Nhiét do 1a yéu t6 c6 anh
hudng 1on nhit, tiép theo 1a thoi gian va pH dén
ham luong vitamin C. Khi nhiét d6 tang trong
khoang 85 - 87°C thi ham lwong vitamin C c6 xu
huéng giam manh, trong khi thoi gian tang 3 - 4
phut va @6 pH tang 4,0 - 4,5 thi ham luwong vitamin
C c6 xu huong gidm déu va gan nhu tuyén tinh,
tuy vay toc do gidm do yéu to thoi gian 1a manh
hon so voi d6 pH. Quan he giita 3 yéu t6 thuc
nghiém v6i ham muc tiéu Y; c6 tuong quan ty 1é
nghich, do vay dé uu tién duy tri duoc mic ham
lwong vitamin C ctia puree chudi & muc cao thi ca
3 yéu t6 thuc nghiém can wu tién & mién thap dudi
tam thuc nghiém (85°C; 3,5 phut; pH 4,25).

3.1.2, Anh hutng cia nhiét do, thoi gian xit Iy
nhiét va do pH dén ham Y,

Két qua phan tich héi quy véi F - value =
676,28 (p < 0,05) cho thdy, mé hinh 13 c6 y nghia

thong ke voi do tin cay 99,99% (p < 0,0001). Su cé
nghia ctia cac hé s6 hoi quy duoc kiém dinh béi
chuén F, cac gia tri P < 0,05 thé hién cac hé s6 hoi
quy A, B, C, AB, AC, A% B?1a c6 y nghia thong ke,
trong khi cac hé s6 ACva C? (p > 0,05) 1a khong cé
y nghia, tuy vay, trong moé hinh van gitr lai cac he
s6 BC va C? @€ tién hanh toi wu hoa. Mat khac
chuian F = 1,36 (p > 0,05) cho thdy st khong tuong
thich ctia mo hinh Y, 1a khong c6 nghia. Hé s6 xac
dinh (R?) ctia mo6 hinh Y, 1a 0,999 da mo ta 99,9%
su thay d6i ctia ham muc tiéu Y, phu thuoc vao cac
bién doc lap. Trong khi hé s6 du bao (Pred R -
Squared 0,9940) la twong thich véi hé so diéu
chinh (Adj R - Squared 0,9975).

Phuong trinh hoi quy cta ham Y, - Hoat do
PPO theo bién coded da duoc ma héa (2a) va theo
bién thuc (2b):
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Y, = +2,96 - 7,32 A-0,64 B +0,33 C+ 0,4 AB- 0,42 AC + 0,073 BC + 4,47 A"+ 0,40 B* + 0,3 C* (22)
Y, = 8318,91 - 191,535 X, - 48,654 X, + 30,337 X, + 0,395 X,X, - 0,845 X,X; + 0,58 X,X, + 1,118 X + 1,618

X2 +4,4795X,2 (2b)

Haonl do PPO
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Hinh 2. Biéu dién 2D va 3D quan hé giira cac yéu t6 thuc nghiém dén ham muc tieu Y,

Hinh 2 cho thay: Nhiét do 1a yéu t6 anh hudng
16n nhat, tiép theo dén thoi gian va do pH anh
huong it hon dén hoat @ PPO. Cu thé nhiet do
tang trong khodng 83 — 85°C thi hoat d6 PPO cé xu
huong giam manh, tiép theo tir 85 - 87°C toc do
gidm yéu dan, trong khi thoi gian tang 3 - 4 phat
hoat @ PPO c6 xu huong giam cham déu, nguoc
lai khi do pH tang 4,0 - 4,5 hoat d0 PPO c6 xu
huéng ting cham déu va gan nhu tuyén tinh. Do
vay voi muc tiéu clia quéa trinh ché bién puree
chuéi can dinh hoat hoat do0 PPO dén muc thap

nhat thi can vu tién ting nhiét do va thoi gian xtt Iy
nhiét, dong thoi véi gidm pH so véi tam thuc
nghiém (85°C; 3,5 phut; pH 4,25).

3.1.3. Anh hudng cia nhiét do, thoi gian xir Iy
nhiét va pH dén ham Y,

Két qua phan tich héi quy véi F - value = 58,49
(p < 0,05) cho thdy, moé hinh 1a c6 y nghia thong ké
v6i do tin cay 99,99% (p < 0,0001). Sy ¢6 nghia cta
cac he s6 hoi quy duoc kiém dinh béi chuan F, cac
gia tri P < 0,05 thé hién cac hé s6 hoi quy A, B, C,
AB, BC, A%, B? C?1a c6 y nghia thong ke, trong khi
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chi cé6 he s6 AC (p > 0,05) 1a khong c6 y nghia, tuy
vay trong mo hinh van gitt lai cac hé s6 AC dé tién
hanh t6i vu hoéa. Mat khac chuan F = 0,97 (p >
0,05) cho thay su khong tuong thich ctia mo6 hinh
Y, 1a khong c6 nghia. He s6 xac dinh (R?) ctia mo
hinh Y, 1a 0,9887 da mo ta 98,87% su thay déi cta
ham muc tiéu Y, phu thuoc vao cac bién doc lap.

Y3 =

Trong khi hé s6 du bao (Pred R - Squared 0,9177)
la twong thich voi hé s6 diéu chinh (Adj R -
Squared 0,9718).

Phuong trinh hoi quy ctia ham Y; - Chat luong
cam quan theo bién coded da dugc ma hoa (3a) va
theo bién thuc (3b):

+17,93 +1,6 A-0,53 B +0,51 C- 0,68 AB + 0,22 AC + 0,27 BC-043A°-054 B° -1,03C° (32)

Y; =-1175,558 + 19,775X, + 62,994 X, + 97,0689 X, - 0,68125 X X, + 0,4375 X, X; + 2,13 X;X; - 0,10854

X?-2,17X,2-1643X;2 (3b)
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Hinh 3. Biéu dién 2D va 3D quan hé giira cac yéu t6 thuc nghiém dén ham muc tiéu Y,

Hinh 3 cho thay: Nhiét do 1a yéu t6 anh hudng
16n nhat, tiép dén 1a do pH va thoi gian xt ly nhiét
dén diém cam quan ctia puree chudi. Khi nhiét do
tang trong khoang 83 — 85°C thi diém cam quan co
xu huéng tang manh, tiép theo tir 85 — 87°C toc do
tang giam dan, trong khi thoi gian ting 3 - 3,5 phut
diém cam quan khong c6 su bién déi dang ké, tuy
vay tir 3,5 - 4 phut diém cam quan c6 xu huong
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gidm manh, nguoc lai do pH tang 4,0 - 4,5 thi diém
cam quan c6 xu huéng tang lién tuc trong khoang
4,0 - 4,25 va toc do tang cham dan tir tam thuc
nghiém dén pH 4,5. Két qua nghién ctru cho thay,
dé uu tién diém cam quan cao can tang nhiét do va
giam thoi gian qua c6 thé bat hoat kha nang hoat
dong ctia PPO gay nau hoa dé cai thién mau sic
cam quan t6t hon, mat khac tang pH c6 thé cai
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thién chi tiéu mui va vi cta puree chudi cao hon
(hé s6 quan trong ctia mui va vi duoc wu tién mic
cao 1,1va1,3).

3.2. T6i tru hdéa qué trinh ché bién puree chudi

Két qua khao sat da yéu to (Muc 3.1) cho thay,
st bién thién cta cac yéu t6 thuc nghiém tuong
ung dén su thay ddi cac thuoc tinh cé liéen quan
dén cac ham muc tiéu theo chiéu huéng mong
muoén va nguoc lai. Cac diéu kién rang buoc trén
co s thuwong luong duoc dua ra tai bang 4.

Bang 4. Diéu kién rang budc ctia c4c yéu t6 va muc tiéu thyc nghiém

Yéu t6 va muc tiéu thuc nghiém Muc tiéu mong doi Heé s6 quan trong
Nhiét do (°C) Trong mién thuc nghiém (83 - 87) 5/5
Trong mién thyc nghiém
Thoi gian (phut) 5/5
@-4)
Trong mién thurc nghiém
bo pH 5/5
(4,0-4,5)
Ham luong vitamin C (mg/100 g) Gia tri 16n nhat 3/5
Hoat do PPO (%) Gia tri nhé nhat 5/5
Chat luong cadm quan (diém) Téi da theo thang diém 20 5/5

Thong qua hé s6 quan trong (thang 5) theo
muc do anh hudng cua cac yéu t6 thuc nghiém
duoc lya chon nhiét @6 (5/5), thoi gian (5/5) va
pH (5/5). Déi voi cac ham muc tiéu thi diém cam
quan va hoat do0 PPO cung duoc uu tién (5/5),
trong khi ham lwong vitamin C muc wu tién thap
(3/5), diéu nay dong nghia voi vu tién ting nhiét
do, giam thoi gian x@ ly nhiét va ting pH so véi
tam thuc nghiém (85°C; 3,5 phut, pH 4,25) nhim
duy tri duoc mau sic, mui vi cta puree chudi &
mutc diém cao, mit khac phai chdp nhan ham
lwong vitamin C khong dat dugc mitc cao theo sy
mong doi.

Tién hanh xit ly s6 lieu t6i wu héa bang phan
mém Design - Expert 7, két qua da xac dinh duoc
phuong an téi vu:

- Cac yéu t6 thuc nghiém: Nhiét do 1a 86,34°C;
thoi gian 1a 3,1 phut; do pH 1a 4,22.

- Twong ung cac ham muc tiéu dat duoc: Ham
luwong vitamin C 1a 12,272 mg/100 g; hoat d6 PPO
con laila 0,629%; diém cam quan 1a 19,17 diém.

Voi két qua t6i uu hoa cho thay, ham luong
vitamin C 12,272 mg/100 g so véi nguyén liéu ban
dau 16,12 mg/100 g thi murc tén that 1a 23,88%, so
voi két qua nghién cttu don yéu t6 [1] c6 muc tén
that thap hon 1a 20,24%, tuy vay, cac muc tiéu
mong mudn uu tién vé hoat d PPO con lai & mtc
thap 0,629% va diém cam quan dat muc cao 19,17
diém so voi két qua don yéu t6 twong tmg 0,78% va
18,86 diém, mit khac yéu to pH da duoc thoa méan
dat mtrc cao pH 4,22 tiém can mién tiéu chuan EU

(4,3 - 4,5) doi voi puree chudi chat luwong cao.

Trong khi muc tiéu mong doi cia mé hinh
thuc nghiém duoc thé hién & hinh 4 véi cac yéu to
nhiét do, thoi gian va pH déu dat 100% theo mong
doi ndm trong mién thuyc nghiém. Trong khi cac
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ham muc tiéu vé ham luong vitamin C dat 82,84%,
hoat do PPO dat 99,43% va diém cam quan dat gan

100%, twong Gtng muc tiéu chung ctia mé hinh thue
nghiém dat 95,54% st mong doi.

- Nictdo (8
X2 Taigian
X3 Dop

Y1 HL Vitarin

Y2- Hoat do PPO

Hinh 4. Mitc d¢ dap tmg st mong doi

Tién hanh thuc nghiém lai véi cac yéu to thuc
nghiém duoc lya chon 1an can diém t6i vu & nhiét
do 86,4°C, thoi gian 3,1 phut, pH 4,3. Két qua thuc
nghiém voi 3 1an lap lai va ldy gia tri trung binh
twong tng cac ham muc tiéu dat dwoc ham luong
vitamin C 12,256 + 0,004 mg/100 g, hoat ¢6 PPO
con lai 0,612 + 0,003% va diém cam quan 19,154 +
0,005 diém. So sanh gia tri thuc nghiém voi mo
hinh t6i tu thi 3 ham muc tiéu déu c6 su sai lech 1a
khong c6 nghia (p> 0,05), diéu nay cho thdy, mo
hinh t6i vu 1a pht hop véi thuc nghiém.

4, KET LUAN

Két qua thuc nghiém da yéu t6 va t6i uu hoa
da xac dinh duoc ché do cong nghé t6i uwu trong
quy trinh ché bién puree chudi chat luong cao voi
nhiét do xt 1y 86,4°C trong thoi gian 3,1 phut & do
pH 4,3 tuong tng ham lugng vitamin C dat duogc
12,256 + 0,004 mg/100 g (mtc tén that 23,97% so
voi nguyén lieu ban dau 1a 16,12 mg/100 g), hoat
do PPO con lai 0,612 + 0,003% va chat luvong cam
quan dat 19,15 + 0,005 diém.

TAI LIEU THAM KHAO

1. Arpita, S., Subroto, D., Pinaki, B., & Bidyut,
B. (2010). Inhibition of polyphenol oxidase in
banana, apple and mushroom by using different
anti - browning agents under different conditions.
Int. /. Chem. Sci, 8, S550 - S558.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2023

2. Wang, S., Lin, T., Man, G., Li, H., Zhao, L,
Wu, J., & Liao, X. (2014). Effects of anti-browning
combinations of ascorbic acid, citric acid, nitrogen
and carbon dioxide on the quality of banana
smoothies. Food and Bioprocess Technology, 7,
161-173.

3. Palou, E., Lopez - Malo, A., Barbosa -
Canovas, G. V., Welti - Chanes, J., & Swanson, B.
G. (1999). Polyphenoloxidase activity and color of
blanched and high hydrostatic pressure treated
banana puree. Journal of food science, 64 (1), 42 -
45.

4. Tapre, A. R, & Jain, R. K. (2016). Study of
inhibition of browning of clarified banana
juice. Asian  Journal of Dairy and Food
Research, 35 (2), 155 - 159.

5. Koffi, E. K., Sims, C. A., & Bates, R. P.
(1991). Viscosity reduction and prevention of
browning in the preparation of clarified banana
juice 1. Journal of Food Quality, 14 (3), 209 - 218.

6. Tran Thi Thu Hoai, Pham Anh Tuén, Lée Ha
Hai (2023). Nghién ctru mot s6 yéu t6 anh huéng
dén chat luong puree chudi trong qué trinh ché
bién. Tap chi Nong nghiép va PINT, s6 7, 56 - 67.

7. Nguyén Thi Hanh, Tran Thi Mai, Nguyén
Van Hung (2021). Khao sat su bién ddi mot s6 chi
tieu chat luong ctia qua Nhan 16ng Hung Yeén &

71



KHOA HOC CONG NGHE

giai doan can thu hii. Tap chi Nong nghicp vi 10. Tieu chudn Viet Nam TCVN 3215 -1979 -
PTNT, (1), 86 - 93. san phdm thuc phdm - phan tich cdm quan -

o h hép cho diém.
8. Tiéu chuin Quéc gia TCVN 7806: 2007, IS0 P01 Phap cho Giem

1842: 1991, san phdm rau, qua - xac dinh d¢ pH. 11. Design - Expert version 7.1 (2007) Sofware

9. Tieu chuin Viet Nam TCVN 6427-2: 1998, for design of experiment, Stat - Ease, Inc.,
ISO 6557/2: 1984, rau, qui va cac sin phim rau Minneapolis, USA.
qua - xac dinh ham luong axit ascorbic — Phéan 2: 12. Derringer G, Suich R, (1980) Simultaneous
phuong phap thong dung. optimization of several responses variables.
Journal of quality technology, 12 (4), 214 - 219.

OPTIMIZING SOME TECHNOLOGY SPECIFICATIONS OF THE PROCESS OF HIGH
QUALITY BANANA PUREE PROCESSING

Tran Thi Thu Hoai, Pham Anh Tuan, Le Ha Hai

Summary

This study carried out a multi-factor experiment and optimized the processing technology of banana
Puree in MA (Modified Atmosphere) environment. The multi - factor experimental plan uses a
symmetrical orthogonal planning model with 3 experimental factors including temperature 83 — 87°C,
time 3 - 4 minutes and pH 4.0 - 4.5. The respective experimental objectives include vitamin C content
(mg/100 g), remaining polyphenol oxidase (PPO) enzyme activity (%) and sensory quality (point).
Optimize using the expected function algorithm with the expectation that the vitamin C content
reaches the maximum value, the PPO activity reaches the min value and the sensory point reaches the
maximum value, respectively the important coefficient 3/5, 5/5, 5/5. The results have determined the
optimal technology mode in the banana puree processing process with the pre - treatment
temperature of 86,4°C in 3.1 minutes at pH 4.3, corresponding to the vitamin C content of 12.256 +
0.004 mg/100 g (23.97% loss), remaining PPO activity 0.612 + 0.004% and sensory quality reached
19.15 + 0.005 points.

Keywords: Banana puree, paradisiaca banana, multi - factor experiment, optimization.
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