KHOA HOC CONG NGHE
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TOM TAT

Muc dich ctia nghién ctru nay 1a thuc nghiém anh hudng clia mét sé yéu to cong nghé gom do chin,
nhiét do tién xi Iy bang lanh dong, néng do, nhiét do va thoi gian x{t Iy bang enzyme pectinase Utral
SP - L, cong sudt va thoi gian xir Iy bang siéu am dén hiéu suit tich chiét nuéc chudi nguyen chat va
nuoc chudi trich Iy (%), do trong (%T) va ham lueong chat ran hoa tan (°Bx). Két qua thuc nghiém tir
nguyén lieu chudi tiéu héng & d chin 6,5 tuong tmg thoi diém sau 12 gid so voi do chin 6 (thang mau
PCI). Chuéi chua bac vé duoc tién xit Iy nhiét & 86,4°C trong 3,1 phiit, xay nghién déng thoi diéu chinh
pH 4,3 bing axit citric c6 bd sung axit ascorbic 0,06% trong méi truong MA (N,). Puree duoc x(t ly
lanh déng & -30°C trong 24 gid, ra dong va x ly bang enzyme pectinase Utral SP - L ty 1& 0,03% & nhiét
dé 50°C trong 180 phiit va dinh hoat enzyme & 90°C trong 5 phit. Tiép theo xit Iy bing siéu am véi
muc cong suit 2 W/g trong 6 phut truoe khi ly tim tach nudc chudi nguyén chat. Ba puree duoc tach
chiét voi 40% nudc/ba thu duoc nude chuéi trich ly. Cac chi tiéu dat duoc véi hiéu suidt nudce chudi
nguyén chat 53,87%, do trong 98,52%T, ham luong TSS 1a 28,9°Bx va hiéu suit nudc chuéi trich ly dat
44,15%, TSS 18,6°Bx, tuong tng hiéu suit nuéc chudi quy déi vé 12°Bx dat tong 203%, voi thoi gian

danh gia phan tich mau nudc chuéi khéng qua 24 gio.

Tukhéa: Chudi tiéu hong, dp chin, tich chiét nude chudi trong, enzyme pectinase Utral SP- L.

1. AT VAN BE

Cay chudi (Musa cavendish) co6 gia tri dinh
dudmg cao 1a ngudn cung cap nang luong, vitamin
A, vitamin C va khoang chat (kali, canxi, natri va
magié) doi vai sirc khoe con nguoi. Pac tinh chudi
14 loai qua chin sau thu hoach va nhanh bi hu hong
trong qua trinh chin. Phan thit qua dé bi nau hoa
do enzyme polyphenol oxydaza (PPQO) va oxy hoa
nhanh khi tiép xuc voi khong khi. Mat khac cau
tric mo té bao co lién két vai nudc rat bén vieng va
khé tach ép nudc chudi so véi cac loai trai cay phd
bién khac va phu thudc nhiéu vao do chin, ching
giong chudi. Nghién citu ctia Mathias va cs (2021)
[1] da chi ra ring hiéu suat nuoc chuéi cao nhat &
dd chin 5 voi chuoi YKM5 (AAA) va chudi Mlonga
(AAA-EA) trong khi véi chuéi Pisang Awak (ABB)

; Vién Co dién nong nghiép va Cong ngh¢ sau thu hoach
* Email: thuhoaiviaep@gmail.com

thi & do chin 6. Sau do chin 6 chuéi YKM5 va
Mlonga khéng tach chiét dugc nudc chudi, diéu
nay la do qua trinh tach chiét bing co hoc da tao
ra hon hop thé nhuyén cé do nhét cao. Trong qua
trinh chin dan dén nhimg thay ddi trong cau tric
do su phian huy pectin boi cac enzym phéan giai
thanh té bao va lam mém thit qua [2]. Tran Thi
Thu Hoai va cs (2022) [3] da nghién ctru va quan
sat biang kinh hién vi quang hoc cho thdy, cac té
bao chudi tiéu hong khong con xép chit ché va bi
phan tach tir do chin 6 dén @6 chin 7. Nadulski va
cs (2020) [4] cho rang qua trinh lanh dong duoc
stt dung nhu mot bién phap tién xt ly dé pha vo
cau tric nguyén liéu thuc vat do do dich té bao
duoc gidi phong dé dang hon. Hién chua c6
nghién ctru cong bé day da vé giai phap tién xit ly
bing lanh doéng st dung trong tich chiét nudc
chuéi, tuy vay voi qua trinh tach chiét nudc ca rot
Finezja c6 ap dung gidi phap tién lanh dong & -
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20°C, san luong nudce ca rot tang (4,2%) so voi mau
khong lanh déng [5]. Trong khi x(r 1y tién lanh
dong & nhiét do -24°C trong 24 gio dé tach ép nuoc
tao, san luong nudc tdo ting trung binh 14% [6].
Sharma va cs (2014) [7] da cong bé muc do phan
hiy mé té bao cao hon khi tién xir Iy bang lanh
dong va ra dong két hop voi viéc xt ly bing
enzyme pectinase déi véi tach chiét nudc trai cay.
Mat khac xtt ly bing ezyme pectinase da duoc
cong bé vé hiéu qua nang cao hiéu suat tach chiét,
cai thién d¢ trong ctia nuoc chuoi [8], [9], [10],
[11]. Trong khi nghién ctru st dung két hop
enzyme pectinase va siéu am thi hiéu qua tich
chiét cao hon so voi cac cac giai phéap sir dung doc
lap [12]. Trong pham vi nghién ctu nay da tién
hanh thuc nghiém khao sat nguyén liéu chudi tiéu
héng tir @ chin 6 - 7, cac yéu to6 anh hudng cia
qua trinh tién lanh déng, x(t Iy enzyme Pectinex®
Ultra SP-L két hop siéu am dén hiéu suat tach
chiét nude chudi nguyén chat va nude chudi trich
ly (%), do trong (%T) va ham luong chat kho hoa
tan TSS (“Bx).

2. NGUYEN LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Chuéi tiéu hong duoc trong tai huyén Khoai
Chau, tinh Hung Yén, thu hoach vao thoi diém tir
80 - 85 ngay sau khi tré hoa, thoi diém lay mau & do
chin 1 vao thang 9 - 11/2022. Nguyén liéu chudi sau
thu hoach duoc bao géi van chuyén vé Phong thi
nghiém so ché bao quan tai Bé mén Bao quan nong
san, Vién Co dién nong nghiép va Cong nghé sau
thu hoach trong thoi gian khong qua 4 gio. Nguyén
liéu chuéi duoce xt Iy chin bang khi ethylene & nong
do 100 ppm trong 24 gio, G & nhiét do 18 + 1°C, dat
do chin 6; 6,5; 7, trong do, do chin 6 va 7 xac dinh
theo thang mau PCI [13] va d6 chin 6,5 duoc xac
dinh bang thuc nghiém khao sat tai thoi diém giira
2 @6 chin 6 va 7 khoang 12 gi¢ sau do chin 6.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap chudn bi mau thi nghiém

Chuén bi mau thuc nghiém dé tach chiét nuoc
chudi & dang puree chudi [14]. Cu thé quy trinh
chudn bi mau puree chuéi dugc tién hanh xir ly

nhiét chuéi nguyén qua chua béc v bing hoi nuoc
bao hoa dén khi nhiét do tam qua dat 86,4°C duoc
duy tri trong théi gian 3,1 phat. Tiép theo chuéi
duoc boc vo, b6 sung axit ascorbic 0,06% va xay
nhuyén biang may xay (Philips HR2221) trong thoi
gian 1 phit & diéu kién khi diéu bién MA (N,) va
chuin @ pH 4,3 bang axit citric, tuong tmg ham
lugng vitamin C dat 12,256 mg/100g, hoat do PPO
con lai 0,612%, diém cam quan dat 19,15 diém.
MaAu puree chuéi dupe dinh luong dong bao hut
chan khong (100 g/mau).

2.2.2. Phuong phdp nghién cuu thue nghiém

2221 Thuc nghiém 1: Anh huong caa do
chin va xit Iy lanh dong dén kha nang tich chiét
miroe chudi

Tién hanh 2 thi nghiém, véi 3 mau puree cho
méi thi nghiém tuong tng 3 mitc do chin (6; 6,5;
7). Thi nghiém 1 vé6i 3 mau x ly lanh dong &
nhiét do -20°C trong 24 gidr va thi nghiém 2 véi 3
mau doi ching khéng lanh dong (PC). Cac mau
lanh dong sau khi rd dong ¢ nhiét do méi truong
voi 100 g puree/mau dugc chia déu cho 4 ong
dung mau 25 g/ong trude khi ly tam tach nudce
chuoi bing may Rotofix 32A (Ptc) véi toc do 4.000
vong/phtt trong 25 phat. Panh gia kha nang tach
nudc chudi bang quan sat hinh anh mau va hiéu
sudt nuoce chudi nguyén chat (%).

2222 Thuc nghiém 2: Anh huong cua nhiét
do lanh déng dén nang suat tich chiét mroc chudi,

Tién hanh 4 thi nghiém anh hudng ctia nhiét do
lanh déng voi 4 mire (20°C, -25°C, -30°C, 35°C) &
cung d6 chin thich hop (tir két qua caa thuc nghiém
1), cac mau thi nghiém duoc lap lai 3 1an. Cac mau
duoc ra dong trude khi ly tdm tach nudc chudi
nguyén chit & cung diéu kién nhu thue nghiém 1.
Phén ba puree sau ly tam dugc bé sung 40 g nudc/4
ong mau tuong tmg 10 g nudc/éng mau va duoc
khuéy déu bang dua thiy tinh trong thoi gian 1 phut
truoe khi ly tam tach nuoc chudi lan 2. Panh gia kha
nang tach nuéc chudi bang quan sat hinh anh
mau, hiéu suit nudc chudi nguyén chat (%), nuoc
chuéi trich ly (%) trén 100 g mau puree ban dau
tuong tng ham luong TSS ("Bx) va quy déi hiéu
sudt nudc chudi vé TSS 12°Bx (%).
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2.2.2.3 Thuc nghiém 3. Anh huong cua xur ly
bang enzyme pectinase Utral SP- L dén nang sudt va
d6 trong ctia mede chudi

Tién hanh 3 nhom thi nghiém: () Anh huéng
ctia néng do xt Iy enzyme véi 4 muc ty 1& enzyme
trén khoi luong mau puree (0,02%, 0,025%, 0,03%,
0,035%) & cung nhiét do 45°C trong thoi gian 120
phut: (i) Anh huong ctia nhiét do xt Iy voi 4 mic
(40°C, 45°C, 50°C, 55°C) & cung ndéng do enzyme
thich hop (ttr két qua cta thi nghiém i) trong thoi
gian 120 phut; (i) Anh hudng ctia thoi gian xit ly voi
4 mrc (120, 150, 180, 210 phut) & cung diéu kién
nong do va nhiét do thich hop (tir két qua cta thi
nghiém i, ii), 3 nhém thi nghiém duoc 3 lan lap lai.
Cac mau thi nghiém duoc tién hanh voi cling diéu
kién do chin (két qua thuc nghiém 1) va nhiét do xi
Iy lanh dong (két qua thuc nghiém 2), mau lanh
dong duoc rd dong truée khi  thi nghiém xir Iy
enzyme va dugc tién hanh trén thiét bi co quay c6 bé
6n nhiét va diéu bién khi MA (N,) véi toc do 20
vong/phtit. Két thiic qua trinh xtt Iy enzyme duoc x(r
ly nhiét d@é dinh diét enzyme & 90°C trong 5 phut.
Quy trinh tach chiét nuoc chudi nguyén chat, trich ly
nuoc chuéi tir ba puree tuong tmg "By va quy dai
hiéu suat nuéc chudi & 12°Bx duoc thuc hién nhu
thuc nghiém 2. Chat lugng nudc chudi nguyén chat
duoc xac dinh bang do trong (%) va ham lwong TSS
(°Bx), thoi gian danh gia phan tich mau nude chudi
khong qua 24 gio.

2224 Thuc nghiém 4 Anh huong cua qud
trinh siéu am dén nang sudt va do trong cua nuoc
chudl,

Tién hanh 2 nhém thi nghiem: (i) Anh huéng
clia coHng sudt siéu am voi 4 muac (100 W, 150 W, 200
W, 250 W) cuing thoi gian siéu 4m 2 phat & nhiét do
moi truong; (i) Anh huong cua thoi gian siéu am voi
4 muc (2 phiit, 4 phat, 6 phut, 8 phit) & cung cong
suat thich hop (tir két qua cta thuc nghiém i). Cac
mau thi nghiém & cung diéu kién tién xt ly bang
lanh dong va enzyme (két qua thuc nghiém 2 va 3)
va duoc tién hanh trén thiét bi siéu 4m dang thanh
Misonix (Hoa Ky) voi tan s6 ¢6 dinh Ia 20 kHz. Quy

trinh va phuong phap danh gia hiéu suat, chat luong
nude chudi duge thie hién nhu thue nghiém 3.
223 Phuong phip xdc dinh hiéu sudt tich
chiét nuoe chudi nguyén chat
Duoc tinh theo cong thiic:
H (%)= =% x100%

Trong do6: m, 1a khoéi lugng mau puree chudi
ban dau (g); m, la khéi lvong nudc chudi nguyén
chat sau ly tam (g).

2.24. Phuong phdp quy doi nudc chudi tir do *Bx
cao xuong *Bx thip

bé quy déi nudc chudi tir nong do cao vé nong
do thap duoc st dung quy tac duong chéo [15].
Trong dé: m, gam dung dich A nong do A% véi my
gam dung dich B néng d6 B% cung chat tan, thu
duoc dung dich méi c6 nong do C% (A% < C% < B%)
trong do ti 1é khéi lwong ctia 2 dung dich ban dau 1a:

A% \ /,B% -C% "
C%
B%/ \ C%-A%

mg _ B%-C%
mpg C%—A%

2.2.5. Phrong phdp xdc dinh do trong

bé trong ctia nuéc chudi xac dinh theo
phuong phap cta Tapre va Jain (2014) [9]. Nuoc
chudi sau khi tach chiét ly tam & toc do 4.000
vong/phut trong 25 phut. Pé trong ctia nude chudi
xac dinh bing cach do do truyén qua & budc song
660 nm st dung may quang phé Shimadzu UV-VIS
(My). Nudce cat duoc st dung 1am doi chimg.

2.2.6. Phuong phap phan tich hoa Iy

Xac dinh pH theo TCVN 7806: 2007 pham vi
do pH (0,0 - 14,0); x4c dinh ham luong chat kho
hoa tan téng so (TSS) theo TCVN 4417 - 87.

2.2.7. Phuong phadp phan tich cu tric

Xac dinh cau tric té bao va sy phan bé cla céc
hat tinh bot va tanin bang kinh hién vi quang hoc
(Axio Lah.Al, ZEISS - bic). Qua chudi cat doi
theo chiéu doc qua, boc vd, cat lat mong tir phan
gitta qua. Cac lat chuéi dugc nhuém mau té bao
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bang Toluidine Blue O véi néng do 0,05% (w/v)
trong 5 phat, gin vao cac slide phi poly-L-lysine.
MaAu dugc quan sat va chup anh véi do phong dai
5x. Tat c& qua trinh nhudém dugce thue hién & nhiét
do phong.

228 Phuong phap thong ké va xuw Iy s6 liéu
thirc nghiém

S6 liéu duoc xit ly bang phan mém Excel va
SPSS 18.

2.3. Héa chét va thiét bi st dung
231 Thiét biva dung cu
Thiét bi tao khi ethylen tir con ethanol 90°

(VIAEP); can ky thuat va can phan tich dién tir cap
chinh x4c 0,01; may do pH Hanna HI98107; néi hap
tiét tring DG-S280C (Dengguan, Trung Quéc) loai
24 lit lJam nguén cap nhiét bang hoi bao hoa cho
thiét bi tién xtr Iy nguyén liéu. Thiét bi tién xir ly
dugc thiét ké bang ndi 4p suat 5 lit gan dong ho ap
sudt va két noi voi nhiét ké dién ti Hanna HI147-00
(Rumani) théng qua diu sensor. May xay thit
chudi stt dung loai Philips HR2221 (Trung Qudc)
duoc cai tién bd sung boé phan cip khi N, trong
qua trinh xay. Thiét bi ¢c6 quay chan khong RE100-
Pro (Trung Qudoc) vai bé gia nhiét 51, toc do quay
20 - 280 rpm; may siéu am Misonix (Hoa Ky); ta
dong So-Low (USA) nhiét do tir0 - 40°C; may ly
tam Rotofix 32A (Dirc) voi 4 éng ly tam 50 ml, téc
do 4.000 vong/phut; may quang phé Shimadzu
UV-VIS (My).

2.3.2 Hoa chat

Cén ethanol 90% axit citric, axit ascorbic, nudc
cit 2 1an, ché phdm enzyme Pectinex® Ultra SP-L
(Novozymes, DPan Mach): duoc san xudt tir nam
Aspergillus aculeatus voéi hoat tinh 26,000 PG/ml
(PG-polygalacturonase). Enzyme hoat dong & pH
3,5- 5,5, nhiét do 25 - 55°C.

8. KET QUA NGHIEN CUU VA THAOD LUAN

3.1. Két qua khao sat anh hudng cta do chin
va xir Iy lanh déng dén kha ning tach chiét nudc
chuéi

Hinh 1 cho thdy, doi voi cac mau khong lanh
dong luong nudc chudi duoc tach ra rat thap, trong
do6 & cac do chin 6 va 6,5 lvong nudce chudi nhiéu
hon so voi do chin 7 nhung nuéc chuodi duc va

khong co su phén ly ro rang gitta pha long va pha
ran. Trong khi déi voi cac mau lanh déng cé su
khac biét vé kha niang tach nudc chudi, voi ca 3
mau do chin déu co sir phan ly ro rét gitra pha long
va pha ran, nudc chuéi c6 do trong, trong d6 cac
mau do chin 6 va 6,5 luong nudc chudi duoc tach
ra nhiéu hon so voi do chin 7.

Khéng
lanh
déng

Lanh
dong

Db chin 6

Hinh 1. Cac méu thi nghiém anh hudng cta do
chin va xit Iy lanh dong
Két qua anh huéng cta do chin dén kha ning
tach chiét nudce chuoi duoc téng hop tai bang 1.
Bang 1. Anh hudng ctia @6 chin dén kha ning tach

chiét nude chudi
- D(’f) Hiéu suat (%)
chin Khong lanh dong | Lanh dong
1 6 5,15b + 0,04 10,09b +0,02
2| 65 8,47a+ 0,07 16,12a + 0,08
3 i 2,23c = 0,06 7,12c + 0,04

Ghi chiu: Cdc gid tri cé chir cdi khidc nhau
trong cung mot cét li khic nhau co y nghia
(p<0,05).

Bang 1 cho thdy, dé chin c6 anh hudng dang
ké dén kha ning tach chiét nudc chudi (p < 0,05) &
cac diéu kién khong xt 1y lanh dong va lanh déng.
Cu thé mau khong xit ly lanh dong & cac do chin 6
- 6,5 hiéu suit nuwoc chudi tang tir 5,15 - 8,47% sau
do giam con 2,2% & do chin 7. Trong khi déi voi
cac mau xu ly lanh dong (-20°C) hiéu suit nuoc
chuéi duoc cai thién ro rét déi véi ca 3 do chin. Cu
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thé, hiéu suit nuodc chudi ting tir d6 chin 6 - 6,5 va
giam xuong & do chin 7, tuong tng (10,09%,
16,12%, 7,12%).

Tur két qua va danh gia trén cho thay, & do
chin 6,5 thi kha nang tach chiét nudc chudi 1a cao
nhat. Diéu nay dugc thé hién

N z 5. %

mo té bao cé su khac biét gitra 3 do chin (6; 6,5; 7).
Cu thé ciu tric mo té bao thit qua chudi bat dau
¢o sut phan tach tir o chin 6 dén do chin 6,5 va dén
do chin 7 co6 hién tuong mé té bao bi pha vo, cu
thé dugc mo ta tai hinh 2.

o P

e N W
Do chin 6 Do chin 6,5 Do chin 7
Cac mo té bao dugc phan bo theo  Céac mé té bao c6 xu huong Sir phan tach mo té€ bao tang, co
cum c6 mat do sap xép day phan tach ro rang hon xudt hién cac khu vue mau sim toi

Hinh 2. C4u tric mé té bao & 3 do chin bing kinh hién vi c4u tric té bao chudi (5x)

Hinh 2 cho thdy, sur phan taich mé té bao tir do
chin 6 dén do chin 7, tuy vay dén do chin 7 xuat
hién cac khu viec mau sim t6i diéu nay co thé do
cac mo6 té bao bi pha vo va gidi phéng ra dich bao
keét hop voi s hoa tan cia pectin tao nén thé dich
c6 do nhot cao. Day cang 1a nguyén nhan co thé
dan dén kho tach dugce nuéce chudi & do chin 7 nhu
két qua khao sat tai bang 1.

3.2. Két qua thye nghiém anh hudng ciia nhiét
do6 lanh dong dén hiéu suat tich nuéc chudi

Hinh 3 cho thay, c6 su phan ly ré rang giira
pha 16ng va pha ran cfia cac miu lanh dong va do
trong tang dan khi nhiét dé lanh doéng giam tir -
20°C dén-35°C.

-20°C -25°C -30°C -35%C

Hinh 3. Cac mau thi nghiém anh huéng ctia
nhiét 46 lanh dong
Két qua thuc nghiém xéac dinh hiéu suit nuéc
chuoi nguyén chit (%), nuéc chudi trich ly (%) va
nuoc chudi quy déi vé 12°Bx (%) dugce thé hién &
bang 2.

Bang 2. Anh hudng ciia nhiét do lanh dong dén kha ning tach chiét nuoc chudi

Nhiét do Nuoe chudi nguyén chat Nuoc chuéi trich ly tach 1an 2 (40 | Hiéu suat nudc
(°C) tach lan 1 g nudce bo sung) chuéi quy déi
vé 12°Bx
Hiéu suat (%) TSS (“Bx) Hiéu suat (%) TSS (°Bx) %)
16,12a+ 0,02 23,1a+ 0,04 40,53a+ 0,03 14,1a+ 0,03 136,5a+ 0,09
-25 19,95b+ 0,07 24,8b+ 0,06 41,23b+ 0,02 14,6b+ 0,04 138,8b+ 0,47
-30 24,28¢c+ 0,03 25,1c+ 0,01 4191c+ 0,01 16,1c+ 0,03 147,1c+ 0,09
-35 24 36¢+ 0,02 25,1+ 0,01 42,12d+ 0,04 16,2c+ 0,00 147,6c+ 0,12

Ghi chii: Cdc gid tri cd chir cdi khdc nhau trong cung mét cot Ia khic nhau co y nghia (p<0,05).

Bang 2 cho thdy, nhiét do lanh dong co anh
huéng dang ké dén hiéu suit tach chiét nuéc
chudi va ham luong chat kho hoa tan (p < 0,05).
Khi nhiét d6 lanh dong giam tir -20°C dén -30°C
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hiéu suit nuwdc chudi nguyén chat tang tir 16,12 -
24,28% tuwong tmg ham lugng TSS tang tir 23,1 -
25,1°Bx. Trong khi nhiét d¢ giam tir -30°C dén -
35°C hiéu suat nuoc chudi nguyén chat va ham
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lugng TSS tang nhung khong cé su khac biét
nhiéu. Hiéu quad cta qua trinh tach chiét nuéc
chudi quy d6i vé 12°Bx dat mirc cao 147,1% & nhiét
do -30°C trong khi giam nhiét do xudng -35°C thi
hiéu suat tang khong dang ké (147,6%). Tir két qua
thue nghiém cho thay, xit Iy lanh dong co6 thé lam
bién tinh cdu tric mo té bao dan dén sau khi lanh
dong dé bi pha vo. Piéu nay da duoc Zhu va cs
(2021) [16] minh chimg qua trinh lanh dong lam
cho cac phan tit trong thit qua bi xé nat, cac té bao
bi v&, cdu truc bi thay déi trong qua trinh ra dong
va do do dich té€ bao tach ra nhiéu hon. Tir két qua
thuc nghiém nay da lya chon nhiét dé lanh déng -
30°C dé tién hanh cho cac thuc nghiém tiép theo.

3.3. Két qua thuc nghiém anh huémg cta qua
trinh x Iy bing enzyme pectinase Utral SP - L dén
hiéu sudt, d6 trong va ham luong chat khé hoa tan
(TSS) chia nude chudi

3.3.1. Anh huéng cia néng do enzyme dén
hiéu sudt, do trong va TSS ciia nuoe chudi

0,02% 0,025%

Hinh 4. C4c mau thi nghiém anh hudéng ctia ndng
do enzyme

Hinh 4 cho thdy, déi voi 4 mic nong do
enzyme (0,02%, 0,025%, 0,03%, 0,035%) déu co su
phan ly ro rang gitra pha 16ng va pha ran, do trong
tang dan khi nong do enzyme ting. Diéu do co thé
ly giai khi ting nong do enzyme lam tang do trong
ctia nude chudi vi pectinase phan hiy pectin, lam
16 ra mot phan protein tich dién duong bén dudi,
do d6 lam giam luc ddy tinh dién gitra cac hat bé lo
limg dé€ két tu lai thanh cac hat lon hon nén dé
duoc phan ly trong qua trinh ly tm [10].

Béng 3. Anh hudmg ctia ndng d6 enzyme dén ning suét, d¢ trong va TSS cia nuée chudi

Kot Nudc chudi nguyén chat Nudc chuéi trich Iy tach | Hiéu suat nude
e tach 14 lan 2 (40 g nudc bo sung) | chudi quy déi vé
enzyme chlan 1
® 12°Bx (%)
Hiéu suat (%) | Do trong (%T) | TSS (“Bx) | Hiéu suat (%) | TSS (“Bx)
0,02 32,28a+0,05 64,40a+0,17 259a+0,03 | 41,95a+0,01 16,8a+0,02 164,07a+0,2
0,025 36,92b+0,04 76,70b+0,02 | 26,1b£0,02 | 42,36b+0,01 | 17,2b+0,03 174,92b+0,3
0,03 37,01b+0,15 77,00c+0,05 | 26,2¢+0,01 | 42,62¢+0,01 17,3¢+0,03 174,60b+0,5
0,035 37,12b+0,05 77,31d+0,01 26,3d+0,01 | 42,98d+0,02 | 17,3¢+0,02 174,97b+0,09

Ghi chii: Cdce gid tri co chir cdi khédc nhau trong cung mét cot I khidc nhau cé y nghia (p<0,05)

Bang 3 cho thdy, nong dd enzyme c6 anh
huong dang ké dén hiéu suat tach chiét nudc
chudi nguyén chat, do trong va TSS cta nudc
chudi (p < 0,05). Véi khoang ndng do enzyme tang
tir 0,02 - 0,03% tuong tmg hiéu suit nuéc chudi
nguyén chat ting tir 32,28 - 37,01%, do trong ting
tir 64,4 - 77,0% T, TSS tang tir 25,9 - 26,2°Bx.
Trong khi tiép tuc ting ndéng do enzyme dén

0,035% cho thay, ca 3 chi s6 hiéu suat nuée chudi
nguyén chat, do trong va TSS tang khong dang ké
tuong tng (37,12%; 77,2%T; 26,3%). Piéu nay 1a do
khi ting néng do enzyme thi sé6 phan ti enzyme
trén mot don vi dién tich ting, dan dén ting kha
nang phan cat duoc nhiéu lién két glycoside hon,
tuy vay do gioi han nhat dinh cta nong do enzyme
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c6 thé xam nhap dé phan cat cac lién két glycoside
nén hiéu qua giam dan khi luong enzyme du.

3.3.2. Anh huong cua nhiét do xu ly enzyme
dén hiéu sudt, do trong va TSS ciia nuoc chudi

Hinh 5 cho thdy, & 4 murc nhiét do xi ly
enzyme (40°C, 45°C, 50°C, 55°C) trong 120 phut, c6
su phan ly ro rang gitra pha long, pha ran va do
trong tiang khi nhiét do tang diéu nay c6 thé ly giai
1a do nhiét dé tang lam ting toc do phan tmg cia
enzyme.

40°C 453°C

Hinh 5. Cac mau thi nghiém anh hudmg ciia nhiét
d6 xt Iy enzyme

Béng 4. Anh hudng ciia nhiét d6 xit Iy enzyme dén hiéu sudt, do trong va TSS ctia nuéc chudi

Nuéc chudi nguyén chat Nudc chudi trich ly tach 1an | Hiéu suét nuoc
Nhiét tach Idn 1 2 (40 g nudce bo sung) chuoi quy doi
do (°C) vé 12°Bx (%)
Hiéu suat (%) | Do trong %) | TSS ("Bx) | Hieu sudt (%) | TSS ("Bx)
40 37,01a+0,15 77,01a+0,05 26,2a+0,01 42.61a+0,01 17,3a+0,03 174,6a+0,3
45 42.95b+0,05 89,51b+0,01 26,7b+0,03 42,64b+0,01 17,4b+0,03 188,2b+0,3
50 46,67¢+0,04 95,14¢+0,07 27,1¢+0,03 42,75¢+0,01 17,5¢+0,01 194,9¢+0,1
55 46,05d+0,05 95,20c+0,05 27,0d+0,03 42,78d+0,01 17,6d+0,01 194,2d+0,01

Ghi chu: Cédc gid tri co chir cdi khédc nhau trong cung mét cét Ia khdc nhau co y nghia (p<0,05)

Bang 4 cho thiy, nhiét do c6 anh hudng dang
ké dén kha nang tach chiét nudc chudi nguyén
chét, do trong va TSS (p < 0,05). O nhiét do 40 -
50°C luong nudc chudi nguyén chat, do trong va
TSS tang manh. Tai mitc nhiét do 50°C, hiéu suat
nuéc chuéi nguyén chat dat cao nhat 1la 46,67%
tuong ung voi do trong la 95,14%T va TSS la
27,1°Bx. Tuy nhién, khi nhiét do tang tir 50 - 55°C
thi hiéu suét, do trong va TSS c6 xu huéng giam.
Hiéu qua cta qua trinh tach chiét nuoc chudi quy
déi vé 12°Bx dat mitc cao khoang 194,9% & nhiét do
50°C trong khi nhiét do tang lén 55°C thi hiéu sudt
giam khong dang ké (194,2%). Diéu nay cho thiy,
nhiét do lam tang toéc d6 phan tmg enzym, pectin
bi thily phan dan dén giam kha nang giit nudc va
nuoc tw do duoc giai phéng, tuy nhién, khi nhiét
do tang cao thi enzyme bi bién tinh [9], [17].
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3.3.3. Anh huong ciia thoi gian xi Iy enzyme
dén hiéu sudt, dp trong va TSS cua nudc chudi

120 phit

150 phat

150 phit
Hinh 6. Anh huéng ciia thoi gian xi Iy enzyme dén
ning sudt tach chiét nweéc chudi

210 phit

Hinh 6 cho thay, & nhiét do 50°C voi 4 muc
thoi gian xt Iy enzyme (120 phut, 150 phut, 180
phut, 210 phiit) ¢6 kha ning phéan ly ro rang gitta
pha 16ng va pha ran va do trong ting khi thoi gian
xtt ly enzyme ting.
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Béng 5. Anh huéng ciia thoi gian xtt Iy enzyme dén hiéu suit, d6 trong va TSS ctia nuéc chudi

Thei Nuéc chudi nguyén chat Nuéc chudi trich ly tach 1an | Hiéu sudt nuéc
gian ek T 1 2 (40 g nudc bd sung) chuéi quy daoi vé
. . ; _ : 12°Bx (%)

(phut) | Hieu sudt (%) | Do trong (¥T) | TSS (‘Bx) | Hiéu sudt (%) | TSS (°Bx)
120 46,67a+0,04 95,14a +0,07 27,1a+0,03 42.74a+0,01 17,6a+0,01 194,9a+0,17
150 47,63b+0,03 95,95b+0,01 27,5b+0,03 | 42,99b+0,01 17,9b+0,03 195,0a+0,35
180 48,63¢+0,03 96,89¢+0,02 27,9¢+0,03 | 43,13¢+0,01 18,1¢+0,01 195,1a+0,09
210 48,67¢+0,08 96,91¢+0,01 27,8¢+0,06 | 43,27d+0,09 18,2d+0,01 195,2a+0,35

Ghi chu: Cdc gid tri ¢6 chir cdi khdc nhau trong cung mot cét Ia khdc nhau co y nghia (p<0,05).

Bang 5 cho thdy, thoi gian c6 anh huéng dang
ké dén kha nidng tach chiét nudc chudi nguyén
chat, do trong va TSS (p < 0,05). Trong khoang
thoi gian tit 120 - 180 phut hiéu qua thuy phan
clia enzyme ting manh tuong tmg hiéu suit nudc
chudi nguyén chat tang (46,67 - 48,63%), do trong
tang (95,14 - 96,89%T) va TSS tang (27,1 - 27,9°Bx).
Trong khi tiép tuc ting thoi gian dén 210 phat thi
hiéu suit nuéc chudi nguyén chat, dé trong ting
nhung khong dang ké tuong tmg (48,67%;
96,91%T) trong khi TSS cé xu huong giam (27,8%).
Hiéu qua cta qua trinh tach chiét nuoc chudi quy
dsi vé 12°Bx dat muc cao dao déng tir 194,6 -
195,0% khi thoi gian x( Iy ting tir 120 - 180 pht.
biéu nay cho thay, hiéu suit nudc chuéi tang khi
thoi gian x ly ting dén mot mic gioi han nhat
dinh [8]. Ham luong TSS cao trong nudc chuoi

tach chiét bang enzyme la do su phan hiy cta
pectin, cellulose va hemicellulose ctia thanh té
bao, gidi phong mot so loai duong trung tinh dan
dén tang "Bx khoang 10% [7].

Tir két qua thuc nghiém anh hudng cua qua
trinh xtr Iy bang enzyme pectinase Utral SP - L da
xac dinh duoc ché d¢ cong nghé xit Iy phu hop &
nong do enzyme 0,03%, nhiét do 50°C va thoi gian
180 phut, twong tmg hiéu suat nuéc chudi nguyén
chit 48,63%, do trong 96,89%T, TSS 27,9°Bx va hiéu
suat nudc chudi quy déi 12°Bx 1a 195%.

3.4. Két qua thuc nghiém anh hudng ciia qua
trinh siéu 4m dén hiéu suit, do trong va TSS clia
nuéc chudi

34.1. Anh hudng cta cong sudt siéu am dén
hiéu suat, do trong va TSS cta murdc chudi

Béng 6. Anh hudng ciia cong suét siéu 4&m dén hiéu sudt, d6 trong va TSS clia nudc chudi

Cong sudt Nuée chudi nguyén chat Nuote chugi trich Iy tich | Hieu sudt nuéc

siéu am tach 1an 1 lan 2 (40 g nuéc bé sung) | chudi quy déi
W) Hiéu suat (%) [ Do trong %T) | TSS (*Bx) | Hiéu suat (%) | TSS (“Bx) ve 12'Bx (%)
100 49,17a+0,13 | 97,11a+0,01 |28,2a+0,03 | 43,552+0,02 |18,1a+0,04 | 195,3a+0,23
150 50,12b+0,34 | 97.90b+0,01 |28,3b+0,03 | 43,75b+0,02 | 18,3b+0,03| 196,6a+0.88
200 51,81c£0,01 | 98,17c£0,01 |28,4b+0,04 | 43.95¢+0,02 | 18,4b+0,03| 2004b=0,03
250 52,15¢£0,04 | 98,35d+0,02 | 28,6c+0,03 | 44,03d£0,01 | 18,5¢+0,00| 200,5b+0,17

Ghi chii: Cdce gid tri co chir cdi khédc nhau trong cung mét cot I khidc nhau cé y nghia (p<0,05)

Bang 6 cho thdy, cong suat siéu am co anh
hudng dang ké dén hiéu sudt nudc chudi nguyén
chat, do trong va TSS. Khi cong sudt siéu am ting
tee 100 - 200 W, hiéu suat nuoc chudi nguyén chat
tang tir 49,17 - 51,81%, do trong tir 97,11 - 98,17%T

va TSS tir 28,2 - 28,4°Bx. Tuy nhién, tiép tuc ting
cong suat dén 250 W thi hiéu suit nuéc chudi
nguyeén chat, do trong va TSS ting khong dang ké
tuong tmg (52,15%, 98,35%T, 28,6%). Hiéu qua cta
qua trinh tach chiét nuéc chuéi quy déi vé 12°Bx
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dat mirc cao khoang 200,4% & cong suat 200 W
trong khi cong suat tang 1én 250 W thi hiéu suat
ting khong dang ké (200,5%).

34.2. Anh hudng cia thoi gian siéu am dén
nang sudt, do trong va TSS cia nuoc chuoi

Béng 7. Anh hudng clia thoi gian siéu 4m dén nang sudt, @ trong va TSS ciia nude chudi

Thoi gian Nude chudi nguyén chat Nuoe chuéi trich ly tach lan | Hiéu suat nuoc
whdier tach 14n 1 2 (40 g nudc b sung) chuéi quy déi
(ohiit) | Hieu sudt @) | Do trong (%T) | TSS (Bx) | Hieu suft @) | TSS (Bx) | '€ 2 Bx ®
2 51,81a+0,01 98,17a+0,01 28,4a+0,03 43,95a+0,02 18,3a+0,04 200,4a+0,03
4 52,91b+0,07 98,36b+0,02 | 28,6b+0,00 44,04b+0,01 18,5¢+0,03 201,7b+0,26
6 53,87¢+0,08 98,52¢+0,00 | 28,9¢+0,03 44.15¢+0,02 18,6¢+0,03 203,0¢+0,25
8 53.,89¢+0,10 98.56¢+0,01 28,9¢+0,03 44 .34d+0,01 18,6¢+0,04 203,0¢+0,52

Ghi chii: Cdc gid tri cd chir cdi khdc nhau trong cung mot cot Ia khic nhau cé y nghia (p<0,05)

Bang 7 cho thiy, thoi gian siéu 4m c6 anh
huéng dang ké dén hiéu suit nudc chudi nguyén
chat, do trong va ham luong TSS (p < 0,05). Khi
tang thoi gian siéu am tir 2 - 6 phdt thi hiéu suat
nudc chudi nguyén chat ting cao nhat 53,87%, do
trong va TSS ciing cao nhat tuong tmg 98,52%T va
28,9'Bx. Tiép tuc tang thoi gian siéu am tir 6 - 8
phut, hiéu sudt tach chiét nuéc chudi, do trong
ting khong dang ké va TSS khong cé sut khac biét.
Hiéu qua cta qua trinh tach chiét nuoc chudi quy
ddi vé 12°Bx dat muc cao khoang 203,0% o thoi
gian siéu am 6 phuat, trong khi thoi gian siéu am
tang lén 8 phut thi hiéu suat khong ting (203,0%).

Téng hop cac két qua thuc nghiém anh huong
ctia do chin, tién xir ly bang lanh dong, tiép theo
cac cong doan xtr ly enzyme pectinase Utral SP- L
két hop xir ly bang siéu am da xac dinh duoc ché
do cong nghé tach chiét nudc chudi trong tir
nguyén liéu chuoi tiéu hong & do chin 6,5, nhiét do
lanh dong puree & -30°C, xir Iy enzyme nong do
0,03% & nhiét do 50°C trong thoi gian 180 phut, két
thic qua trinh enzyme dugc dinh hoat & 90°C
trong 5 phut. Tiép theo xit Iy bing siéu am véi muc
cong suat 2 W/g (200 W/100g) trong thoi gian 6
phut, két qua dat duoc hiéu suit nudc chudi
nguyén chat 53,87%, do trong do trong 98,52%T va
TSS 1a 28,9°Bx, twong tmg hiéu sudt nudc chudi
quy déi 12°Bx 1a 203%.

Ttr két qua nghién cttu nay so voi cac nghién
ctru da cong bo cta Tran Thi Hong Hanh va Leé
Van Viét Man (2015) [18]; Bora va cs (2017) [12]
cho thay, hiéu suat tich chiét va do trong nuéc
chuoi c6 nhiéu khac biét phu thudc vao chiung loai
giong chuéi, do chin, phuong phap tién xt ly va ky
thuat tach chiét. Cu thé nghién ctru co6 xit ly bing
enzyme két hop siéu am cho hiéu qua tach chiét
nudc chudi va do trong nuwoc chuéi cao [12] so voi
phuong phap trich ly bang siéu am st dung nuéc
lam dung méi [18]. Trong khi nghién ctru nay da
xac dinh duwoc do chin va giai phap tién xi 1y
nguyén liéu tir puree chudi biang phuong phap
lanh dong da nang cao hiéu qua tach chiét va chat
lugng cta nude chudi.

4. KET LUAN

Cong nghé tach chiét nudc chudi trong tir
nguyeén lieu chudi tiéu héng & do chin 6,5 tuong
tng thoi diém sau 12 gio so voi d6 chin 6 theo
thang mau PCI. Nguyén liéu chudi chua boc vo
duoc tién xit Iy nhiét & 86,4°C trong 3,1 phut, xay
nghién dong thoi diéu chinh pH 4,3 bang axit citric
c6 bé sung axit ascorbic 0,06% trong méi truong
bién déi khi MA (N.,). Puree duoc xit Iy lanh dong
o -30°C trong 24 gio, ra dong va xtt ly bang enzyme
pectinase Utral SP - L ty 1& 0,03% & nhiét do 50°C
trong thoi gian 180 phut, két thic qua trinh
enzyme duoc dinh hoat & 90°C trong 5 pht. Tiép
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theo xt Iy bang siéu am voi muc cong suit 2 W/g
trong 6 phut trude khi ly tdm tach nuédc chuoi
nguyén chat. Ba puree duoc tach chiét voi 40%
nuoc/ba thu duoc nuwde chudi trich ly. Cac chi tiéu
dat dugc voi hiéu suit nudc chudi nguyén chat
53,87%, do trong 98,52%T, ham luong TSS la
28,9°Bx va hiéu suit nudc chudi trich ly dat 44,15%,
TSS 18,6°Bx, twong tmg hiéu suat nuéc chudi quy
d6i 12°Bx dat téng 203% voi thoi gian danh gia
phéan tich mau nudce chuoi khong qua 24 gio.
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RESEARCH ON SOME TECHNOLOGICAL FACTORS AFFECTING THE EXTRACTION
OF CLEAR JUICE FROM CAVENDISH BANANA

Tran Thi Thu Hoai!, Pham Anh Tuan', Le Ha Hai'
"Vietnam Institute of agricultural engineering and Post harvest technology

Summary

The purpose of this study was to investigate the influence of some technological factors, including
ripening, pre-treatment temperature, concentration, temperature, and treatment time with pectinase
enzyme Utral SP-L, as well as the efficiency and duration of ultrasonic treatment efficiency and time,
on the extraction yield of pure banana juice and extracted banana juice (%), clarity (%T), and dissolved
solids content (°Bx). The investigated raw materials of banana at a ripeness of 6.5, corresponding to
the time after 12 hours compared to the ripeness of 6 (PCI color scale). Unpeeled bananas were
treated at 86.4°C for 3.1 minutes and then ground, adjusted to pH 4.3 with citric acid supplemented
with 0.06% ascorbic acid in MA (N2) medium. The puree then was frozen at -30°C for 24 hours,
thawed, and treated with 0.03% pectinase enzyme Utral SP-L at 50°C for 180 minutes and inactivated at
90°C for 5 minutes. The experiment was followed by ultrasonic treatment with a power level of 2 W/g
for 6 minutes before centrifugation to separate pure banana juice. The puree residue was extracted
with 40% water to obtain banana juice extracted. The targets were achieved with a pure banana juice
yield of 53.87%, clarity of 98.52%T, TSS 28.9°Bx and a yield of extracted banana juice of 44.15%, TSS of
18.6°Bx, respectively. The banana juice efficiency converted to 12"Bx reached a total of 203%, with the
analysis time of banana juice samples not exceeding 24 hours.

Keywords: Cavendish banana, ripeness, pure banana juice extraction, pectinase enzyme Utral SP-L,

ultrasound.
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