KHOA HOC CONG NGHE
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CHAT LUONG PUREE CHUGI TRONG QUA TRINH CHE BIEN
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TOM TAT

Muc dich ctia nghién ctru nay 1a thuc nghiém anh huéng cta nhiét do va thoi gian tién x@ Iy nhiét
bang hoi nuéc bao hoa, do pH va ham luong chat chong oxy héa bé sung bang axit ascorbic, trong moi
truong bién d6i khi MA (Modified Atmosphere) dén hoat do enzyme polyphenoloxydase (PPO), mau
sic (thong qua gid tri do L, a, b va chi s6 nau héa BI), ham luong vitamin C va chat luong cam quan
ctia puree tir nguyeén liéu chudi tieu hong (AAB). Két qua thuc nghiém cho thay, nhiét do, thoi gian va
do pH (diéu chinh bing axit citric) c6 &nh huéng dang ké dén kha nang tic ché hoat dong clia enzyme
PPO, ham luong vitamin C, mau sic va chat luong cam quan, trong khi axit ascorbic va méi truong
bién d6i khi MA chi c6 anh hudng chinh dén mau sic va chat luong cam quan. Trong khoang nhiét do
80 - 90°C, thoi gian 3 - 4 phut, pH 4 - 4,5 trong moi truomg MA 1a ¢6 hiéu tng tich cyc dén cac chi tieu
chat luong ctia puree chudi. Cu thé, & nhiét do 85°C, thoi gian 4 phut, pH 4,0 tuong tmg ham luong axit
ascorbic 0,06%, ham lwong axit citric 0,28% trong moi treong MA (st dung khi N,) thi hoat d PPO con
lai 0,78%, chi s6 nau héa BI dat 29,23, ham luong vitamin C 12,55 mg/100 g (mtc tén that thap 20,24%)

va diém cam quan cta puree chudi dat muc tot 18,86 diém.

Tirkhoéa: Puree chuoi, chudi tiéu hong, chat chéng oxy hoa, chat Irong cam quan.

1. DAT VAN BE

Puree chu6i 1a ban thanh phdm dwoc ché bién
& dang thé nhuyén tir phan thit qua chudi chin cé
thé kéo dai thoi gian bdo quan, van chuyén, ton trix
tréen 12 thang. Nhu cau puree chudi ngay cang cao
dé lam nguyen liéu cho nhiéu nganh cong nghiép
ché bién thuc phdm nhu banh keo, kem, nudc ép
chudi ...

Tuy vay, qua trinh ché bién puree chudi cé
nhiéu yéu t6 anh hudng dén chat luong san pham,
dic biét 1a kha nang bién mau, nau hoéa, ton that
chat dinh duong va chat luong cam quan. Tapre va
cs (2016) [1] da chi ra phan thit qua chuéi bi nau
hoa nhanh béi enzyme polyphenol oxidase (PPO).
Trong khi nghién cttu ctia Wang va cs (2014) [2]
cho thdy, mtc do nau hoa cua puree chudi twong
quan voi hoat @ PPO. Mot s6 nghién cttu vé giai
phap cong nghé nhim dinh diét va tc ché hoat
dong cta PPO dé kiém soat qua trinh nau hoa. Cu
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thé, PPO hoat dong manh & 30°C va pH 6,5 [3].
Hoat do PPO bi giam dang ké (96%) sau khi xtt ly
bing hoi nudc trong 5 phut déi voi chudi Enana
(AAA) da boc vo [4]. Hoat dong PPO cua chudi
Kluai NamWa (ABB) bi tic ché hoan toan sau xtt ly
nhiét 10 phat & 80°C [5]. Tuy nhién, chudi Robusta
(AAA) xir ly nhiét 6 phut & 90°C khong gitr duoc
mui thom ctia chuéi [1]. Hoat dong ctia PPO ciing
bi ttc ché hoan toan béi axit ascorbic & mtc 0,018%
doi voi chuoi Cavendish (AAA) [3]. Theo nghién
cuu cta Arpita va cs (2010) [6] da khao sat voi 3
muc nong do axit ascorbic (0,025%; 0,05%; 0,1% ) va
3 muc pH (3,5; 4,0; 4,5) bang axit phosphoric, két
qua cho thay, hoat dong ctia PPO gidm manh & pH
4,0 va pH 3,5 so voi pH 4,5 va khi két hop voi axit
ascorbic 0,1% & pH 4,0 hoat do PPO bi tic ché toi da.
Tuy nhién, Palou va cs (1999) [7] quan sat thay voi
hoat do PPO con lai < 5% hién tuong nau héa c6 thé
bat dau va quan sat duoc sau 6 ngay bao quan &
25°C. Wang va cs (2014) [2] cho rang xit Iy chéng
nau hoéa (0,2% axit ascorbic + 0,2% axit citric) trong
moi truong (N, lam giam dang ké mau nau cta
chuéi nghién.
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Yéu cau san phdm puree chudi chat luong cao
ngoai cac chi tiéu vé mau sic cadm quan, ham
luong dinh dudong con phai dap tmg cac chi tiéu
mui, vi, han ché oxy hoa trong qua trinh bdo quan
(khong c6 dém nau) va khong c6 dom den (tach
loc hat trong puree chudi). Trong nghién ctu nay
tap trung nghién cttu thyc nghiém céac yéu t6 anh
huéng dén mau sic, ham luong dinh duong va
chat luong cdm quan.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Chuoi tieu hong (Paradisiaca 1) trong tai
huyén Khoai Chau, tinh Hung Yén, thu hoach vao
thoi diém ttr 80 - 85 ngay sau khi tré hoa, thoi diém
lay mau & do chin 1 vao thang 11/2020 va 11/2021.
Nguyeén liéu chuéi sau thu hoach duwoc bao géi van
chuyén vé phong thi nghiém so ché bao quan tai
B6 moén Bao quan néng san - Vién Co dién Nong
nghiép va Cong nghé sau thu hoach (VIAEP)
trong thoi gian khéng qua 4 gio. Nguyén liéu
chudi duoc xtt Iy chin bing khi ethylene & néng do
100 ppm trong 24 gi¢, 4 & nhiét 3o 18 + 1°C, dat do
chin 7 (theo thang mau PCI) truéc khi tién hanh
thuc nghiém.

2.2. Phuong phéap nghién citu thiee nghiém

2.2.1 Thuc nghiém 1: Nghién cttu anh huéng
ctia nhiét do va thoi gian tién x Iy nhiét dén hoat
do PPO va chat luong ctia puree chudi.

Tién hanh 2 nhém thuc nghiém: () Thuc
nghiém anh huéng cta nhiét d6 x 1y v6i 4 mic:
75°C, 80°C, 85°C, 90°C & cung thoi gian giir nhiét
trong 2 phut; (ii) Thuc nghiém anh hudéng caa thoi
gian xtt Iy v6i 4 muc: 2, 4, 6 va 8 phut & cung diéu
kién nhiét do thich hop (tr két qua cta thuc
nghiém i) va 1 thi nghiém do6i chimg khong xtt Iy
nhiét (PC). 9 thi nghiém duoc 1ap lai 3 lan voi
cung diéu kién chudn bi mau nguyén liéu chudi
chin chua béc vo 3 qua/mau. Phuong phap xir ly
nhiét bang hoi nuéc bao hoa & 100°C, nhiét do
duoc do tai tam qua bang nhiét ké dién tr Hanna
HI147-00 (Rumani). Thoi gian xt ly duoc xac dinh

bing thoi gian luu & mitc nhiét do thuc nghiém.
Chudi sau xit ly nhiét dwoc béc vd, xay nhuyén
bing may xay (Philips HR2221) trong 1 phut &
diéu kién moi truong va khong diéu chinh pH. Cac
mau thi nghiém dugc danh gia véi 4 chi tiéu: Hoat
do PPO con lai (%), vitamin C (mg/100 g), mau sic
(L, a, b va BI) va chat luong cam quan (diém).

2.2.2. Thuc nghiém 2: Nghién cttu anh huéng
ctia do pH thap va ham luong chat chong oxy héa
bing axit ascorbic dén hoat do PPO va chat luong
puree chudi.

Tién hanh 2 nhoém thuc nghiém: (@) Thuc
nghiém anh huéng ctia d6 pH voi 4 muc: 3,0, 3,5,
4,0 va 4,5 stt dung axit citric; (i) Thuc nghiém anh
hudéng ctia ham luong axit ascorbic b sung véi 4
muc: 0,02, 0,04, 0,06, 0,08% & cung diéu kién pH
(ttr két qua ctia thuc nghiém i) st dung axit citric
dé diéu chinh. Téng so6 gom 8 thi nghiém duoc lap
lai 3 14n & cung diéu kién chudn bi mau va tién xt
Iy nhiét (két qua tir nhom thuc nghiém 1). Cac thi
nghiém dugc danh gia voi 3 chi tieu: Hoat do PPO
con lai (%), mau sac (L, a, b va chi s6 nau héa BI)
va chat luong cdm quan (diém).

2.2.3. Thuc nghiém 3: Nghién cttu anh huéng
ctia qua trinh xtt ly nhiet, két hop bé sung axit
ascorbic va pH thap trong moi truong N, dén chat
luong puree chudi.

Tién hanh 2 thi nghiém ¢ diéu kién moi
truong bién d6i khi (N,) va moi truong khi quyén.
Véi cing mot diéu kién x Iy nhiet két hop bé
sung axit ascorbic, diéu chinh pH thap va chudn bi
mau la két qua rut ra tir 2 nhém thuc nghiém 1 va
2. Céac thi nghiém duoc danh gia voi 3 chi tiéu:
Hoat do PPO con lai (%), mau sic (L, a, b va B) va
chét luong cdm quan (diém).

2.3. Phuong phap phan tich
2.3.1. Phuong phap xdc dinh hoat do PPO

Enzyme PPO duoc chiét xuat theo phuong
phap cta Arpita va cs (2010) [6]. Tién hanh tron 10
g chudi nhuyén véi 10 mL dung dich dém natri
photphat (pH 6,6) & 5°C, ly tam 4.000 vong/phut

58 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2023



KHOA HOC CONG NGHE

trong 40 phut & nhiét do 20°C. Phan néi phia trén
duoc loc qua gidy Whatman s6 1, thu nhan enzyme
tho. Chuén bi hén hop phan tmg gom 2,2 mL dung
dich dém, 0,5 mL catechol (0,175 mol/L) va 0,3
mL enzym tho. Hén hop duoc gitr trong 5 phut &
nhiét do 30°C sau d6 do do hap thu quang phé &
budc song 420 nm sau moédi 15 gidy trong 3 phut
bing may quang phé UV-Vis (USA). Mau déi
ching goém 2,5 mL dung dich dém kali photphat
0,5 mL catechol (0,175 mol/L). Mot don vi hoat
dong PPO duoc dinh nghia 1la 0,001 AA
420/phut/mL. Hoat dong PPO con lai (%) xac dinh
theo cong thirc:

Hogt d PPO sau khixi I chong néuhda .

Hoat o PPO con lat (%)= - e
Hoat do PO trong mau doi chitng

2.3.2. Phuong phap do mau va xéc dinh chi sé
nau hoa BI

Mau sic cta cac mau thi nghiém dugc do
bang may Minolta CR-300 (Konica Minolta Inc.,
Nhat Ban) va két qua duoc thé hién theo khong
gian mau Hunter Lab. Cac tham s6 duoc phan tich
laL (L=0 (den) va L = 100 (trang)), a (- a = xanh
va +a=d0), b (- b =xanh va + b =vang). Toa do
mau duoc do tai nam diém trén bé mat trong ché
d6 phan xa duoc hiéu chinh theo anh sang ban
ngay. Chi s6 nau hoa (BI) duoc tinh theo cong
thic:

100=( x—0,31)

Bl=———

0,172

a+175+<L

5,645=L+3-3.012=b

Trong d6: x =

2.3.3. Phan tich hoa Iy

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

2.4. Danh gia chat luong cdm quan

Theo TCVN 3215 -79 bing lap Hoi dong cham
diém. Véi 4 chi tiéu danh gid gdm mau sic, trang
thai, mui, vi. Cac chi tiéeu dugc danh gia riéng re
bang phuong phap mo ta ddi voi mau sic, trang

thai va thtr ném véi mui va vi theo thang 5 diém,
diém cao nhat 1a 5, diém thap nhat 1a 1. Mtc do
quan trong ctia timg chi tiéu thong qua hé sé quan
trong (HSQT) twong tmg: mau sic (0,8), trang thai
0,8), mui (1,1) va vi (1,3). Mtrc 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), héng < 7,1.
2.5. Phuong phéap xtt Iy s6 lieu

St dung phan mém Excel dé hé thong héa so
lieu phuc vu phan tich, danh gia. Cac s6 liéu phan
tich duoc xtt ly thong ké bang phan mém SPSS 18.

2.6. Hba chat va thiét bi st dung

2.6.1 Thiét bi va dung cu

Thiét bi tao khi ethylen tir con ethanol 90° do
Vién Co dién Nong nghiép va Cong nghé sau thu
hoach ché tao; can ky thuat va can phan tich dién
tt cap chinh xac 0,01; may do pH Hanna HI98107;
may do mau Minolta CR-300 (Konica Minolta Inc.,
Nhat Ban); hap tiét trung DG-S280C
(Dengguan, Trung Quéc) loai 24 lit; nhiét ké dien
ttt Hanna HI147-00.

2.6.2. Hoa chat

ndi

Con ethanol 90°, axit citric (Trung Qudc), axit
ascorbic (Merck), HCI (Trung Quéc), dung dich
natri 2,6 — diclofenolindofenol (Sigma Aldrich,
My), nudc cat 2 1an.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia nhiét d¢ va thoi gian xit Iy
dén hoat d6 PPO va chit lugng puree chudi

3.1.1. Anh hudng cia nhiét do xi Iy dén hoat
do PPO va chat Irong cia puree chudi

Két qua thuc nghiém anh hudng ctia nhiét do
dén hoat @ PPO va chat luong puree chudi duoc
thé hién & hinh 1, 2 va 3. Trong do, gia tri hoat do
PPO va chi s6 BI duoc thé hién & hinh 1; mau sic
duoc thé hién thong qua cac chi sé L, a, b ¢ hinh 2;
ham luong vitamin C va chét luong cdm quan &
hinh 3.
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Hinh 3. Anh huéng ciia nhiét 6 dén ham luong vitamin C va chét luong cdm quan ctia puree chudi

Hoat do PPO:Hinh 1 cho thay, nhiét d¢ 1a yéu
t6 c6 anh huéng dang ké dén hoat do PPO trong
puree chuéi (p < 0,05) theo xu huéng nhiét do xt&
ly ting. Cu thé voi 4 mic nhiet do xtt ly & 75, 80, 85
va 90°C thi gia tri hoat ¢6 PPO con lai tuong tng la
46,45, 30,06, 9,5 va 1,07%. Qua d6 cho thay trong
khoang nhiét do 75 — 80°C hoat d6 PPO con kha
cao (30,06 - 46,45%), trong khi & mic nhiét d6 cao
85 - 90°C thi hoat do PPO giam tir 9,5 - 1,07%. Diéu
nay co6 thé do enzyme PPO bj bién tinh nhiét dan
dén pha vo ciu truc cia phan tir enzyme [8]. Tuy
vay, theo Cano va cs (1997) [4] khi xt ly chu6i
giong AAA da boc vé bing hoi nuoc trong 5 phut
v6i hoat @ PPO con lai 4% thi c6 thé duy tri mau
sac clia cac lat chudéi lanh dong trong 12 thang &
nhiét do bao quan -24°C, diéu nay cho thay, hoat
do PPO con lai phu thuoc vao diéu kién xit ly va
cac giong chuoi khac nhau.

Mau sdc. Hinh 2 cho thdy, nhiét do c6 anh
huéng dang ké dén mau sic cia puree chudi
(p<0,05). Khi tang nhiét do tuwong tng voi 4 muc
75, 80, 85, 90°C, cho thay gia tri L va b c6 xu huéng
tang, trong khi gia tri a ¢6 xu huéng giam tuwong

tng voi mau nau giam dan, do sang va mau vang
tang trong puree chudi. Cu thé, gia tri a giam (-
3,80; - 4,53; - 4,66, - 5,05) theo chiéu ting cta nhiét
do va tuong tng véi hoat do PPO con lai (%) trong
puree chudi, mat khac L va b tang lan luot la:
50,62; 53,21; 54,60; 55,57 va 12,26; 14,16; 15,22;
16,20. Két qua nay phu hop voi nghién ctru ctia
Koffi va cs (1991) [9] do sang (L) ctia puree chudi
tang dan theo chiéu ting ctia nhiét d¢ xit ly. Diéu
nay cho thay, do sang ctia puree chuéi tang 1a do
cac hoat dong ctia enzyme PPO da bi tc ché boi
nhiét va mau vang (b) ting do khi té bao thit qua
chiu tac dong bdi nhiét, sic lap chira carotenoids
bi pha hity, carotenoids duoc giai phong va lam
cho ham lugng B-carotene c6 khuynh huéng cao
hon [10].

Chi s6 nau hoa BI 1a két qua cta su thay déi vé
mau sic va su hinh thanh sic t6 cia cac hop chat
trén san phdm bao gdém ca nau héa do enzyme va
nau héa khong do enzyme va duoc tinh bang cong
thitc (1). Quan sat hinh 1 & 4 muc nhiét: 75, 80, 85,
90°C gia tri BI tang dang ké (p < 0,05) tuong ting:
20,94; 23,19; 24,81, 26,05. Diéu nay cho thdy, mau
nau trong puree chudi giam.
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Ham Irong vitamin C Hinh 3 cho thdy, nhiét
do c6 anh huéng dang ké dén ham luong vitamin
C ctia puree chudi (p < 0,05). Khi nhiét do ting
trong khoang 75, 80, 85, 90°C thi ham luong
vitamin C ¢6 xu huong giam 15,31; 14,25; 13,47,
11,89 mg/100 g tuong tmg véi luong vitamin C bi
tén that 1a 2,68, 9,39, 14,36, 24,38%. Diéu nay la phu
hop do vitamin C dé bi bién déi nhiét dong thoi voi
qua trinh oxi héa & nhiét 6 cao [11].

Chat lrong cdm quan: Hinh 3 cho thay, qua
trinh x Iy nhiét trong khoang nhiét dé: 75, 80, 85,
90°C chat luong cam quan c6 xu huong ting theo
chiéu ting nhiet do. Cu thé, tir 75 - 80°C diém chat
cadm quan ting cham tur 13,76 - 14,30 diém. Trong
Kkhi tir 80 - 85°C thi diém cdm quan ting nhanh hon
va dat 15,74 diém & 85°C, tuy vay tiép tuc ting
nhiét do len 90°C thi diém cam quan c6 xu huong
giam xu6ng 15,38 diém. Diéu nay ching té rang
trong khoang nhiét do tir 85 - 90°C c6 thé han ché
st nau hoa do kha nang tc ché hoat do PPO, tuy

vay & muc nhiet do cao dén 90°C thi diém cam
10 g 30
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quan giam, diéu nay c6 thé do qua trinh nau hoa
khong do enzyme.

Tur két qua thi nghiém trén cho thay, & mic
nhiét do x ly trong khoang 85 - 90°C 1a c6 hiéu
qud tc ché hoat do PPO, diém cam quan ¢ mtc
kha va duy tri duoc ham luwong vitamin C cta
puree chudi, tuy vay thoi gian xt Iy nhiét ngan
trong 2 phuit.

3.1.2. Anh hudng ctia thoi gian xit ly nhiét dén
hoat do PPO va chat Itong cua puree chuoi

Két qua thi nghiém anh hudéng cda thoi gian
xtt Iy & nhiét do 85°C dén hoat do PPO va chat
lwong puree chudi duoc thé hién & hinh 4, 5 va 6.
Trong do, gia tri hoat d0 PPO duoc thé hién tai
hinh 5; mau sic duoc thé hién thong qua cac chi
s6 L, a, b & hinh 6 va chi s6 nau héa BI & hinh 5;
ham luong vitamin C va chat luong cdm quan &
hinh 6.
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Hoat do PPO: Hinh 4 cho thay, thoi gian xtt Iy
nhiét 1a yéu té c6 anh hudng dang ké dén hoat do
PPO ctia puree chudi (p< 0,05). O' muc nhiét do
85°C, khi ting thoi gian xt Iy v6i 4 mic: 2, 4, 6, 8
phut twong tmg hoat do6 PPO c6 xu huéng giam
9,50, 3,63, 2,19, 1,11%. Trong khi v6i nghién ctiu
ctia Palou va cs (1999) [7] xit ly nhiét voi chudi
Sapientum (ABB) bing hoi nuéc bao hoa véi 4
muc thoi gian 1, 3, 5 va 7 phut tuong tng mtc hoat
do PPO con lai 93,8, 65,4, 33,9, 15,1%. Diéu nay la
c6 su khac biét do phuong phap xir 1y nhiét va
chiing loai chuéi khac nhau.

Mau séc. Hinh 5 cho thdy, thoi gian xtt Iy nhiét
c6 anh huéng dang ké dén mau sic ctia puree
chuoi (p<0,05). Khi tang thoi gian xtt ly nhiét voi 4
muc: 2, 4, 6, 8 phut thi puree chudi c6 mau vang
sang. Cu thé, gia tri a giam lién tuc - 4,66; - 4,78; -
5,41; - 5,42, tuong ung gia tri L tang 54,60; 55,32;
56,71; 57,44. Trong khi, gia tri b ¢6 xu huéng ting
15,22 - 15,36 trong khoang 2 - 4 phut va c6 xu
huong giam 14,61 va 14,17 trong khoang 6 - 8 phut
nhung su bién ddi nay khong cé su khac biét vé
mat thong ké. Xu huéng gidm mau vang (b) c6 thé
la trong qua trinh xtt Iy nhiét, su phan hay phan tk
carotenoit xay ra do qua trinh dong phan hoa va
oxy hoa nhiét [12].

Hinh 4 cho thay, nhitg thay déi vé chi s¢ BI
ctia puree chudi & 4 muc thoi gian xtt ly nhiet: 2, 4,
6, 8 phut. Gia tri BI c6 xu huéng ting cao hon
24,81; 24,59 khi thoi gian xtt Iy trong khoang 2 - 4
phut va c6 xu hudéng giam 21,27; 20,00 trong
khoang 6 - 8 phut. Diéu nay cho thdy, thoi gian xt
ly nhiét dai kha ning nau hoa (a) thdp, ting do
sang (L) ctia puree chudi nhung mau vang (b)
giam. Két qua nay co6 phan tuong dong véi nghién
ctu ctia Palou va cs (1999) khi tang thoi gian xtt 1y
nhiét (> 3 phat) lam giam d6 niu hoéa cta puree
chuéi [7].

Ham luong vitamin C: Quan sat hinh 6 cho
thdy & muc nhiét do 85°C, khi ting thoi gian xt ly

v6i 4 muc: 2, 4, 6, 8 phut thi ham lugng vitamin C
c6 xu huong giam 13,47, 12,55; 12,02; 11,36
mg/100 g twong tmg voi mitc vitamin C bi ton that
14,37, 20,24, 22,58, 27,79%. Trong khi v6i nghién
ctu ciia Kumarasiri va cs (2018) [13] xit Iy nhiét
voi chudi Basrai (AAA) boc vo trong nuodc soi 8
phut thi ham luwong vitamin C giam con 11,50
mg/100 g (t6n that 25,08%). Diéu nay cho thiy,
vitamin C dé bi bién déi khi x ly nhiét, tuy theo
phuong phép xt ly ma luong vitamin C bién déi
khac nhau, thoi gian xt Iy cang dai thi ton that
vitamin C cang nhiéu [11].

Chat hrong cam quan: Hinh 6 cho thay, trong
khoéang thoi gian xtt ly tir 2 - 4 phat thi diém cam
quan tang (15,74; 16,26 diém), nguoc lai tiép tuc
ting thoi gian tir 4, 6 dén 8 phat thi diém cam
quan giam tuong tng (16,26; 16,06; 15,66 diém).
biéu nay chimg t6 thoi gian x ly nhiét c6 anh
huong dang ké dén diém cam quan, qua do cho
thay & muc nhiét do 85°C thi thoi gian xit Iy khong
vuot qua 4 phut.

Tt két qua thi nghiém trén cho thdy, & nhiét
do xtr Iy 85°C trong thoi gian 4 phut 1a ¢6 kha nang
gitt duoc mau sic, diém cadm quan va ham luong
vitamin C ctia puree chudi & muc cao.

3.2. Anh hudng ctia xit ly nhiét két hop voi
diéu chinh pH thdp va bd sung axit ascorbic dén
hoat @6 PPO va chat luong ciia puree chudi

3.2.1 Anh hudng xir Iy nhiét két hop voi diéu
chinh pH thip dén hoat do PPO va chét lwong
puree chuoi

Két qua thi nghiém x& ly nhiet (85°C trong
thoi gian 4 phut) cé diéu chinh pH thap anh huéng
dén hoat @ PPO va chat luong puree chuéi duoc
thé hién & hinh 7, 8 va 9. Trong d6, gia tri hoat do
PPO duoc thé hién & hinh 7, mau sic duoc thé
hién thong qua cac chi s6 L, a, b & hinh 8 va chi s6
BI & hinh 7 va chat luong cdm quan & hinh 9.
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Hinh 9. Anh hudng ctia pH dén chét lugng cim quan ctia puree chuéi

Hoat do PPO: Hinh 7 cho thay, khi giam pH
thi hoat do PPO c6 xu huong gidm. Cu thé véi 4
muc pH 4,5; 4,0; 3,5; 3,0 twong ting hoat d6 PPO
2,97, 2,20, 0,96, 0,95%. Trong khi voi nghién ctu
ctia Palou va cs (1999) [7] @€ dinh hoat PPO trong
puree chudi bang xit Iy hoi nudc bao hoa véi chudi
Sapientum (ABB) da lya chon muc pH 3,4. Nghién
citu ctia Arpita va cs (2010) [6] voi chuoi
paradisiaca (AAB) cho thdy, trong khoang pH 3,5 -
4,0 thi hoat @ PPO gidm manh so véi pH 4,5. Diéu
nay la do trong moéi pH thap qua trinh ion héa cta
cac nhom prototropic tai vi tri hoat dong cna
enzyme bi thay ddi va gay ra su bién tinh khong
thé dao nguoc cta protein [14].

Mau sac. Hinh 8 cho thdy, moi truong pH thap
c6 anh huéng dang ké dén mau sic ctia puree
chuéi. Voi pH gidm trong khoang 4,5; 4,0; 3,5; 3,0
thi puree chudi c6 xu huéng chuyén dan sang mau
vang sang. Cu thé, gia tri a giam -5,15; -5,13; -5,12; -
5,11 tuong tmg cac gia tri L va b tang 1an luot 1a:
56,36; 57,18; 58,19; 58,51 va 16,36; 16,99; 17,30;

17,55. Diéu nay cho thdy, trong moi truong pH
thap c6 kha nang cai thién mau sic puree chudi.

Hinh 7 cho thay, khi pH giam thi chi s6 BI
tang theo xu thé nau hoa giam, ting do sang va
mau vang cua puree chudi. Cu thé, pH giam trong
khoang 4,5; 4,0; 3,5; 3,0 twong tng BI ting 25,89;
26,87; 27,06; 27,48. Theo Sarpong va cs (2018) [15]
sung axit citric hodc ascorbic cho thay, BI c6
tuong quan cao (r = 0,68 hoac 0,72) vdi su nau hoa
do enzyme. Diéu nay cho thdy, pH giam thi gia tri
BI tang tuong tng v6i hoat do PPO con lai (%)
giam.

Chat Irong cam quan: Hinh 9 cho thay, trong
khoang pH giam tur 4,5 dén pH 4,0 thi diém cam
quan & mtc kha tuong tng 16,50; 17,42 diém, khi
tiép tuc giam pH trong khoang 3,5 - 3,0 thi diém
cam quan gidm dang ké tir mirc kha xudéng mic
trung binh twong tmg 16,14; 14,30 diém, trong khi
puree chudi van c6 mau vang sang nhung mat vi
dic trung va xuat hién mui chua néng. Qua do cho
thay, & mic pH 4,0 - 4,5 6 thé duy tri duoc chat
luong cdm quan cda puree chudi tot hon.
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3.2.2. Anh huéng cia axit ascorbic dén hoat do
PPO va chat hrong cua puree chudi trong qué trinh
xut Iy nhiét ¢ diéu kién pH thich hop

Cac thi nghiém anh hudng ctia axit ascorbic
dén hoat do PPO va chat luong ctia puree chudi
trong quéd trinh x ly nhiét véi cac yéu to thi
nghiém thich hop da xac dinh (& muc 3.1 va 3.2.1)
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duoc thé hién & hinh 10, 11 va 12. Trong d6, gia tri
hoat d6 PPO duoc thé hién & hinh 10; mau sac
duoc thé hién thong qua cac chi so L. a, b & hinh
11 va chi s6 BI & hinh 10 va chat Iwong cAm quan &
hinh 12.
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Hinh 12. Anh hudng ctia axit ascorbic dén chét luong cdm quan ctia puree chudi

Hoat do PPO: Hinh 10 cho thdy, hoat do PPO
c6 xu huong giam twong ung 1,11, 0,93, 0,86,
0,82%. Mttc giam trong khoang nong do 0,06, 0,08%
1a khong co su khac biét thong ké. Mot nghién cttu
khac ctia Arpita va cs (2010) [6] v6i chudi Kanthali
(AAB) c6 b6 sung 0,1% axit ascorbic & pH 4,0 thi
kha ning tc ché PPO t6i da. Trong khi, nghién
ctru ctia Palou va cs (1999) [7] quan sat thdy, voi
mtc hoat do PPO < 5% la ¢t dé bat dau xuat hién
tuwong nau hoa trong puree chudi va cé thé nhan
thdy sau 6 ngay & 25°C. Diéu nay cho thdy, axit
ascorbic c6 kha ning tc ché hoat dong ctia PPO 1a
do tao chelate voi Cu® trén vi tri hoat dong cta
enzyme [16].

Mau sac: Hinh 11 cho thdy, axit ascorbic cé
anh hudéng dang ké dén mau sic cta puree chudi.
Cu thé véi 4 muc néng do: 0,02, 0,04, 0,06, 0,08%
thi a giam: -5,18, - 5,30, -,5,33, - 5,41 vagiatriLvab
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ting tuong ung la: 58,49, 60,11, 60,70, 61,11 va
17,44, 18,24, 18,53, 18,76. Diéu nay la do axit
ascorbic tc ché su hinh thanh sic t6 mau nau (a)
bang cach khir o-quinone thanh diphenol va sy két
hop ctia axit ascorbic trong méi truong pH thap
lam tang tinh 6n dinh cta axit ascorbic do d6 ting
kha nang ngan chin qua trinh nau hoa [14].

Hinh 10 cho thdy, nong d¢ axit ascorbic ting
thi chi so BI ting, theo xu huéng gidm mau nau
trong puree chuéi. Cu thé, voi 4 muc néng do 0,02,
0,04, 0,06, 0,08% tuong tmg chi s6 BI tang 27,11,
27,86, 28,14, 28,32 va liéen qua dén hoat do PPO
con lai trong puree chuéi. Piéu nay cho thdy, nong
do axit ascorbic ting thi mirc d6 nau hoa (a) giam
va han ché kha nang oxy hoa.

Cam quan: Hinh 12 cho thdy, diém cdm quan
c6 xu hudng tang khi tang néng do axit ascorbic.
Cu thé trong khoang néng do tuir 0,02, 0,04, 0,06,
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0,08% thi diém cadm quan ting nhe tuong (ng
17,74; 17,96; 18,38; 18,50 diém. Diéu nay cho thay
nong do axit ascorbic tang thi puree chudi c6 mau
vang tuoi, mui thom dic trung, trong khoang néng
do axit ascorbic bs sung 0,06 - 0,08% cho diém cam
quan dat muc tot (18,38 - 18,50 diém). Cu thé &
nhiét do xt Iy 85°C trong thoi gian 4 phut, bd sung
axit ascorbic 0,06% & pH 4,0 c6 kha ning git duoc
mau sic, diém cam quan cta puree chudi & mirc
cao.

30

~ N~
w K-1
Chi s6 BI

Hoat @6 PPO con lai (%)

27

Méi treong N2
S Hoat 46 PPO conlai ®BI

Hinh 13. Anh hudng ctia moi truong N, dén hoat d6

PPO va mau sic puree chudi

18.86
19,00

18,38

18,50

18,00

Khong N2 . N2
Cam quan (diém)
Hinh 15. Anh hudéng ctia méi truong MA
dén chat luong cam quan cta puree chudi
Hoat do PPO: Hinh 13 cho thdy, hoat do PPO
trong puree chudi c6 su gidam nhung khong khac
biét vé mat thong ké & ca 2 phuong phap: xtt ly +
khong N2 va xtt ly + N2 tuong tng 0,86 va 0,78%.
Trong nghién ctru ciia Wang va cs (2014) [2] st
dung 0,2% axit ascorbic + 0,2% axit xitric va 0,2%
axit ascorbic + 0,2% axit xitric + N2 thi hoat do
PPO con lai 1a twong ty nhau. Diéu nay chimg to
moi truong bién déi khi (N,) khong c6 anh huéng
dén hoat do PPO [2].
Mau sdc: Hinh 14 nhan thay, cd 2 phuong
phap xtt Iy déu lam giam dang ké hién tuong nau
hoéa ctia puree chudi. Voi xtt Iy + N, cho thay gia tri
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3.3 Anh hudng ctia xit Iy nhiét két hop diéu
chinh pH thap va bé sung axit ascorbic trong moi
truong N, dén chat hirong cia puree chuoi

Két qua thi nghiém anh huéng ctia moi truong
bién ddi khi (N,) voi qua trinh xtt Iy nhiét, bé sung
axit ascorbic & pH thich hop da xac dinh & nhom
thuc nghiém 3.1 va 3.2 dén chat luong ctia puree
chudi duoc thé hién ¢ hinh 13, 14 va 15. Trong do,
gi4 tri hoat @6 PPO duoc thé hién & hinh 13; mau
sic duogc thé hién thong qua cac chisé L, a, b &
hinh 14 va chi s6 BI & hinh 13 va chat luong cam
quan & hinh 15.

25 , ; 62
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Hinh 14. GiatriL,avab
trong méi truomg N,

Hinh 16. Mau sic puree chudi
& moi truong MA
L, b tang con gia tri a giam (61,34; - 5,50; 18,83) so
v6i xtr ly + khong N2 (60,70; -5,33; 16,53). Nghién
ctru ctia Wang va cs (2014) [2] cho rang moi
truong N, c6 kha nang giit mau cao nhat.

Muc d6 nau héa BI quan sat hinh 13 cho thay,
xt ly + khong N, va xtt Iy + N, déu lam tiang chi s6
BI, theo xu thé gidm nau hoa, ting mau vang sang
ctia puree chudi twrong tng 28,14 va 29,23. Két qua
nay 1a do cac chat chong nau héa da tc ché hoat
dong cua PPO va méi truong N, dia ngian puree
chuoi tiép xuc voi O, trong qua trinh ché bién [2].

Chat Irong cdm quan: Hinh 15 cho thay, voi
xtt ly + khong N, va xtr ly + N, thi diém cam quan &
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muic tot tuong tmg 18,38; 18,86 diém. Diéu nay cho
thdy, cac thudc tinh cdm quan vé mui, vi khong cé
su khac biét ro rét nhung puree chudi co mau sic
tot hon trong moi truong khi N,

4. KET LUAN

Nhiét do, thoi gian va pH c6 anh huéng dang
ké dén kha nang tc ché hoat dong cta enzyme
PPO, ham luong vitamin C, mau sic va chat luong
cam quan, trong khi b6 sung axit ascorbic va moéi
truong bién déi khi MA chi c6 anh hudng chinh
dén mau siac va chat lwong cam quan. Trong
khoang nhiét do 80 - 90°C, thoi gian 3 - 4 phut, pH
4 - 4,5 trong moi truong MA 1a c6 hiéu tng tich cuc
dén céac chi tieu chat luong ctia puree chuéi. Cu
thé & nhiet do 85°C, thoi gian 4 phut, pH 4,0 tuong
tng ham luong axit ascorbic 0,06%, ham luwong axit
citric 0,28% trong moi truong MA (st dung khi N2)
thi hoat d6 PPO con lai 0,78%, chi s6 nau hoa BI
dat 29,23, ham luong vitamin C 12,55 mg/100 g
(mtc ton that 20,24%) va diém cam quan cta puree
chuoi dat muc tot 18,86 diém.
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RESEARCH ON SOME FACTORS AFFECTING THE QUALITY OF BANANA
PUREE IN THE PROCESSING
Tran Thi Thu Hoai, Pham Anh Tuan, Le Ha Hai
Summary

The aim of this study was to experiment with the effect of temperature, time of heat pretreatment with
saturated steam, pH antioxidant content supplemented acid) with ascorbic acid, Modified
polyphenoloxidase (PPO) and enzyme Atmosphere (MA) gaseous medium on activity, color values of
L, (measured by a, b and browning index BI), vitamin C content and sensory quality of puree from
paradisiaca banana (AAB). Experimental results show that temperature, heat pre-treatment time and
pH (adjusted with citric acid) have significant effects on the ability to inhibit PPO enzyme activity,
vitamin C content, color and organoleptic quality, while the addition of ascorbic acid and the modified
atmosphere MA only have main effects on color and sensory quality. In the range of temperature (80-
90°C), time (3-4 minutes), and pH (4-4.5) in MA medium, there was a positive effect on the quality
parameters of banana puree. Specifically, at a temperature of 85°C, a time of 4 minutes, a pH of 4.0,
corresponding to 0.06% ascorbic acid content, 0.28% citric acid content in MA medium (using N, gas),
the remaining PPO was 0.78%, the browning index BI was 29.23, the vitamin C content was 12.55
mg/100 g (a low loss level of 20.24%), and the sensory score of the banana puree reached a good level

of 18.86 points.

Keywords: Banana puree, paradisiaca banana, antioxidant agent, organoleptic quality.
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