Tap chi Khoa hoc Pai hoc Can Tho

Tap chi Khoa hoc Dai hoc Can Tho

Téap 60, S6 Chuyén dé SDMD (2024): 98-105

4

Tap chi Kiwa hoc
DAl HOC CAN Tho

ISSN 1859-2333 | e-1SSN 2815-5599

DOI:10.22144/ctujos.2024.441

ANH HUONG CUA VI SONG VA SONG SIEU AM DEN HIEU QUA TRICH LY CHAT
XO TU VO XOAI CAT CHU (Mangifera indica L.) BANG CONG NGHE ENZYME

Tran Chi Nhan', Kiéu Minh Vuong', Lé Uyén Nhi', Luu Thai Danh?, Nguyén Bao Loc' va

Nguyén Nhat Minh Phuong'*

Vién Cong nghé Sinh hoc va Thuc Phém, o ruong Pai hoc Can Tho
’Truong Nong nghiép, Truong Pai hoc Can Tho
*Tac gia lién hé (Corresponding author). nnmphuong@ctu.edu.vn

Théng tin chung (Article Information)

Nhdn bai (Received): 01/04/2024
Stea bai (Revised): 17/06/2024
Duyét dang (Accepted): 19/08/2024

Title: Effects of microwave and
ultrasound on extraction efficiency of
dietary fiber from Cat Chu mango
(Mangifera indica L.) peel using
enzymatic technology

Author(s): Tran Chi Nhan', Kieu Minh
Vuong', Le Uyen Nhi', Luu Thai Danh?,
Nguyen Bao Loc!' and Nguyen Nhat
Minh Phuong'

Affiliation(s): 'Institute of Food and
Biotechnology, Can Tho University,
2College of Agriculture, Can Tho
University

TOM TAT

MGt lwong 1om vé loai bo khéi quy trinh san xudt cdc san pham tiv xodi gdy
6 nhiém méi treong khi khong dwoc xir Iy hop 1y. Nghién ciru ndy nham
phan tich thanh phan, dic tinh nguyén liéu va thu nhan chdt xo bang trich
Iy hé tro enzyme tich hop vi song (MEAE: 100500 W, 30+90 gidy) hodc
song siéu dm (UEAE: 100220 W, 15 phiit). Két qua cho thdy vé xodi Cat
Chu chu yéu la carbohydrate (74,13+0,47%), trong do c6 37,22+1,61%
chit xo téng s6 (TDF), 11,64+1,34% chdt xo hoa tan (SDF) va
25,55+0,78% chat xo khéng hoa tan (IDF). Nguyén liéu giit mweée va dau
twong doi 16t (7,55+0,07 va 1,64+0,08 g/g) nhung khé tan (43,10+0,85%)
va truong no (2,50+0,01 mL/g). MEAE ¢ 300 W trong 90 gidy cho hiéu
sudt thu hoi (18,39+0,32%) va thanh phan chdt xo (71,63+1,22% TDF,
65,15+0,51% SDF va 6,48+0,70% IDF) t6t hon ciia UEAE 6 150 W trong
15 phiit (17,67+0,27% hiéu sudt, 64,53+0,39% TDF, 53,34%0,11% SDF
va 11,18%0,5% IDF). Nhw vy, vé xodi Cat Chu la nguén gidu chdt xo ma
MEAE hé tro khai thac hiéu qud.

Tir khéa: Chdt xo hoa tan, chdt xo khéng tan, chit xo tong s6, cong
nghé enzyme, vo xodi

ABSTRACT

A large amount of peels removed from the manufacturing process of
mango products cause environmental pollution without proper treatment.
This study aimed to analyze the material’s proximate compositions and
properties and to obtain dietary fiber using enzyme-assisted extraction
integrated with microwave (MEAE: 100500 W, 30+90 s) or ultrasound
(UEAE: 100+220 W, 15 min). The results showed that Cat Chu mango
peels mainly contained carbohydrates (74.13+0.47%), where there was
37.22+1.61% total dietary fiber (TDF), 11.64+1.34% soluble dietary fiber
(SDF), and 25.55+0.78% insoluble dietary fiber (IDF). This material
retained water and oil relatively well (7.55+0.07 and 1.64+0.08 g/g), but
it isn't easy to dissolve (43.10+0.85%) and swell (2.50+0.00 mL/g). MEAE
at 300 W for 90 s provided dietary fiber with a better recovery yield
(18.39+0.32%) and components (71.63+1.22% TDF, 65.15+0.51% SDF
and 6.48+0.70% IDF) than those of UEAE at 150 W for 15 min
(17.67+0.27% yield, 64.53+0.39% TDF, 53.34£0.11% SDF and
11.1840.5% IDF, respectively). In conclusion, Cat Chu mango peel is an
abundant source of dietary fiber, which MEAE can effectively support to
exploit.

Keywords: Soluble dietary fiber, insoluble dietary fiber, total dietary
fiber, enzymatic technology, mango peels
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1. GIOI THIEU

Xoal (Mangifera indica L.) dugc xem la “Vua
trai cay” va duogc trong thwong mai trén hon 87 qubc
gia (Brecht & Sidhu, 2017). Nam 2020, san lugng
x0ai toan cau dat khoang 41 tri€u tan vao (Food and
Agriculture Organization of the United Nations
[FAO], 2021), chu yéu tir An Do, Trung Qudc va
Thai Lan. Viét Nam dang 13 nha cung cap xoai 16n
thir 13 véi tong san lwong khoang 900 nghin tan tir
hon 50 gidng xoai khic nhau (Ministry of
Agriculture and Rural Development [MARD],
2021). Trong d6, xoai Cat Chu dugc trong vai so
lugng 16n va tiéu thu rong rai do c6 mui vi thom
ngon, dac trung, mong nudc va giau dinh dudng
(Brecht & Sidhu, 2017; MARD, 2021). Xoai chu
yéu duoc ché bién thanh thit qua tuoi cit sin, nude
ép, nectar, puree, leather, mirt, ngam gidm, déng hop
va bot gia vi (Brecht & Sidhu, 2017). Tuy nhién,
cing véi sy phat trién cia cong nghiép ché bién
x0ai, ¢ dén 15+25 triéu tdn phu pham (vo, hat,...)
thai ra méi truong hang nam (FAO, 2021); trong d6
vo 1a phu pham chinh, chiém khoang 15+20% tdng
khéi lwong qua (Serna-Cock et al., 2016). Sy ton
dong cua ching tai cac bai chon ldp gdy thiét hai
kinh t& va cac van d& méi truong nghiém trong nhur
phat thai khi nha kinh va 6 nhiém ngudn nudc
(Serna-Cock et al., 2016). Hién nay, viéc xu ly phu
pham con kha truyén thdng, chi yéu duoc dung lam
thirc an chan nudi va phan bon phéi tron, trong khi
v0 x0ai chira nhiéu hop chit c6 gia tri gia tang. Chat
xo dugc tim thay voi ham lugng cao déng ké trong
vo xoai, khoang 40,6+72,5%, tiy thudc vao giéng
va do thuan thyc (Larrauri et al., 1996). Diéu nay
cho thiy co hoi tai sir dung va ting gia tri vo xoai
Cat Chu bang viéc trich ly chét xo, tuy nhién thanh
phan héa hoc va dic tinh cua vo xoai Cat Chu can
duoc xac dinh dé tao co s& cho thiét ké quy trinh
trich ly chét xo.

Céc phuong phép trich ly truyén thong, bao gdm
phuong phap vat ly, hoa hoc va enzyme da duogc st
dung dé thu nhan chét xo tir nhiéu ngudn khéac nhau.
Tuy nhién, trong hau hét cac truong hop, thoi gian
kéo dai va nhiét d6 cao dugc su dung trong cac
phuong phap trich ly trén c6 thé lam thay ddi cau
trac va tinh chdt cua chit xo theo hudng khong
mong mudn (Tejada-Ortigoza et al., 2016). Phuong
phap trich ly bang acid nong thudng dugc sir dung
dé thu nhan chit xo tir vo xoai (Wang et al., 2016;
Sommano et al., 2018; Kaur et al., 2021). Mat khac,
vi song va song siéu am dang dugc st dung rong rai
nhu mot giai phap bén viing hd trg qué trinh trich ly
chét xo (Lietal.,2014; Wang et al., 2016; Sommano
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et al., 2018; Dong et al., 2020; Kaur et al., 2021).
Nhiét d6 ting nhanh khi tiép xuc voi bire xa vi song
lam giam do nhét cta dung dich va pha v& mang té
bao thyc vat, gitp cai thién hiéu qua trich ly; trong
khi d6, song siéu am tao ra cac chu ky ap sudt tir cao
dén thép lién tuc, dan dén sy hinh thanh cta vo s
bong bong khi. Dudi tac dung cla su gia tang nhiét
do, cac bong bong khi nay s& tang dan kich thudc va
dan bj phéa v&, gay ra hién tugng xam thyc. Hién
tugng nay tao ra lyc cit manh cho phép dung moi
tham sau hon vao chét ran, do d6 lam tang tbc do
khuéch tan (Tejada-Ortigoza et al., 2016). Gan day,
Wang et al. (2016) cho thay trich ly pectin tir vo xoai
bang acid citric hd tro siéu 4m & 20 kHz, 500 W cho
hiéu suit (17,15%) twong dwong véi chi trich ly
bang acid citric (16,70%) nhung véi thoi gian ngan
hon 8 1an (15 phut so véi 2 gid). Trich ly bang acid
hydrochloric trong 90 phiit, sau d6 hd trg vi séng &
500 W trong 3 phuat cho hiéu suét thu hdi pectin vo
x0di (10,45%) cao hon so véi chi trich ly bang acid
hydrochloric (8,77%) (Sommano et al., 2018). Sau
khi phan gidi tinh bot va dam trong vo xoai bang a-
amylase, protease va amyloglucosidase, hon hop
duoc danh siéu am & 25°C trong 9 phut véi cuong
d6 40% cho hiéu suit thu hoi chit xo cao nhét (71%)
(Kaur et al., 2021). Thanh phan, ciu tric va dic tinh
ctia chét xo v6 xo0di ciing dugc ghi nhan 1a khac nhau
khi thay d6i cong suat va thoi gian ap dung vi song
hodc song siéu am (Wang et al., 2016; Sommano et
al.,2018; Kaur et al., 2021). Tuy nhién, viéc sir dung
két hop enzyme phan giai thanh té bao thuc vat voi
nang luong vi séng/séng siéu am dé hd tro qué trinh
trich ly chét xo tir vo xoai chua dugc thuc hién.

‘Trén co s& do, nghi@:n ctru nay dugc thuc hién
nham dénh gié‘the‘mh phan, dac tinh cua vo xoéri Cat
Chu, tao tién d¢€ cho cac nghién cfru'trich ly chat xo.
Bén canh 516, kha nang trich 1~y chat xo tir \Q xoai
Cat Chu bang phuong phap ho trg enzyme két hop
vi soéng va song siéu am ¢ cac diéu kién khac nhau
cling dugc danh gia va so sanh.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong tién nghién ctru
2.1.1. Nguyén liéu

Vo xoai Cat Chu chin dugc thu nhéan tir quy trinh
ché bién cac san pham tir xo0ai ciia Cong ty TNHH
Rau qua Hung Hau, huyén Lai Vung, tinh Dong
Thép. Vo xoai duoc thu nhan sau mdi ca san xuat
(trong khoang 4+6 gio), dong goi trong bao bi
polyamide (PA) (10 kg), van chuyén vé phong thi
nghiém trong vong 2 gio ¢ diéu kién nhiét d6 moi
truong.
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2.1.2. Héa chait

Pectinex® Ultra SP-L  (dang long, 3.300
PGNU/g) 1a hon hop pectinase, hemicellulase va
beta-glucanase duoc cung cap tir Novozymes (Dan
Mach) va phan phoi boi Cong ty TNHH Cemaco
(chi nhanh Can Tho, Viét Nam); tat ca hoa chat khac
la cac hoa chat phan tich.

2.2. Phuong phap nghién ciru

2.2.1. Chudn bi bt vo xoai Cdt Chu

V6 x0ai sau khi van chuyén vé phong thi nghiém
duoc rira 3 1an bang nude chay tran, dé rao va ngdm
chim trong ethanol 96% qua dém (18 gio) trong kho
mat (4+1°C) dé loai bo céc tap chat, cac thanh phan
hoa tan (séc t6, dudng,...) va vo hoat enzyme. Vo
xo0ai dugc rira lai bang ethanol 70% (2 1an) va sdy &
65°C dén d6 am can bang, sau d6 dugc nghién min
varay qua sang 80 mesh. B4t vé xoai dugc bao quan
trong tii PA (90% d6 chan khéng) ¢ -18+2°C dén
khi phan tich.

2.2.2. Trich ly hé tro enzyme két hop vi séng

Bot vo xo0ai (10 g) dugc tron véi 209 mL dung
dich dém acetate 50 mM (pH 5,5) chira Pectinex®
Ultra SP-L (44 U/100 mL). Qua trinh trich ly chat
x0 v6i sy hd trg cua Pectinex® Ultra SP-L duoc
thyc hién & 40,77°C trong 30 phat. Hon hop dugc
dua vao 10 vi song (J-Tech Inverter R-C932XVN-
BST, Cong ty TNHH Bién tir Sharp, Viét Nam) dé
tiép tuc trich ly & cac cong suit (100, 300 va 500 W)
va thoi gian (30, 60 va 90 gidy) khac nhau. Hon hop
dugc 1am ngudi vé nhiét do phong va ly tim & 3.000
vong/phut trong 20 phat dé thu nhan dich trich. Dich
trich dwoc két tia véi ethanol 96% (ty 1& thé tich
dich trich va ethanol 1a 1: 4) va hdn hop dugc dé yén
qua dém & 4°C. Phan két tia dugc thu nhan bang
cach loc chan khong va siy ¢ 65°C dén khi luong
khong d6i. Chét xo thu nhan dugc nghién min va ray
qua sang 80 mesh. Bt chat xo duoc bao quéan trong
tai PA (90% d¢ chan khong) ¢ -18+2°C cho céc
phan tich tiép theo.

2.2.3. Trich ly hé tro enzyme két hop siéu am

Céc budc trich ly hd trg enzyme duge thuc hién
nhu 2.2.2. Qua trinh trich ly hd tro siéu am duoc
thuc hién béng bé siéu 4m (UCP-10, Jeio Tech, Han
Qudc). Hon hop duge xir Iy & 40 kHz trong 15 phut
& cac cong sudt khac nhau (100, 150 va 220 W). Quy
trinh thu nhan chat xo duge thue hién nhu 2.2.2.

2.3. Phuong phap phan tich
Thanh phﬁn hoa hoc ctia bt vé xoai dugce phan

tich theo phuong phap chuén cia AOAC (AOAC,
2000): d6 am theo AOAC 950.46; ham lugng dam
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theo AOAC 2001.11; ham luong chit béo theo
AOAC 920.39; ham lugng khoang theo AOAC
923.03; ham luong carbohydrate dwoc tinh bing
cach trir di cac thanh phan khéc.

Kha nang truong né (SC, mL/g), kha nang hoa
tan (WS, %), kha nang giit nuéc (WRC, g/g), kha
nang giit dau (ORC, g/g), kha ning tao nhii (EC, %)
va do bén nhii (ES, %) cia bot vo xoai dugc thuc
hién theo phuong phép ctia Dong et al. (2020).

Hiéu sudt thu hdi chit xo dugc tinh theo cong
thire: Y (%) = (Mi/Mp) x 100. Trong do: Y (%) la
hiéu suat thu hoi; Mo 1a khéi lwong bot vo xoai dem
di trich ly; va M 1a khdi luong chat xo sau khi sdy.

Phuong phap AOAC 991.43, AOAC 991.42 va
AOAC 993.19 (AOAC, 2000) dugc sir dung dé xac
dinh ham lvgng TDF, SDF va IDF trong bdt vo xoai
va chét xo.

2.4. Phuwong phap phan tich dir liéu

Dit liéu dugc phan tich théng ké bang phan mém
Statgraphics ~ Centurion  (phién ban  19.1,
Statgraphics Technologies, Inc., Virginia). Su khac
biét gitra cc gi4 tri trung binh ctia ba lan lap lai dwoc
danh gia bang phan tich phuong sai (ANOVA) v6i
kiém dinh sy khac biét nho nhat c6 y nghia (LSD) &
muc y nghia 5%.

3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hoc va dic tinh Iy héa
cia vo6 xoai Cat Chu

Thanh phan hoa hoc ciia bot vo xoai Cat Chu
duoc trinh bay ¢ Bang 1. Bot vo xoai Cat Chu bao
gom  13,74£0,29% am, 538+0,25%  dam,
4,14+0,32% chat béo, 2,62+0,10% khoang va
74,13+0,47% carbohydrate. Cac két qua nay twong
ddng voi két qua cua mot so nghién ctu trude day,
cho thdy bot vo xoai gdm 1,6+6,5% chat béo,
1,6+6,6% dam, 1,4+4,2% khoang va 52,3+73,6%
carbohydrate (Larrauri et al., 1996; Aziz et al., 2012;
Umbreen et al., 2015; Onuh et al., 2017; Sanchez-
Camargo et al., 2019). Larrauri et al. (1996) két luan
rang cellulose, pectin va B-glucan 14 ba thanh phan
chinh cu tao nén chat xo tir vo xoai. Két qua phan
tich thanh phan chat xo cho thiy TDF chiém trén 1/3
(37,221,61%) tong khdi lugng chat kho ciia bot vo
xoai; trong do, SDF chiém 11,64+1,34% (twong
duong 31,27% so v6i TDF) va IDF chiém
25,5540,78%. Do do, bdt vo xoai Cat Chu dugc xem
12 mot ngudn giau chat xo véi ty 18 chat xo can bang
theo dé xuat ciia Schneeman (1987). Schneeman cho
rang ty 1& chét xo can bang bao gdm 30+50 % SDF
va 50+70% IDF mang dén nhiéu loi ich sirc khoe két
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hop. Ham lugng cac thanh phan chit xo trong bot
v x0ai Cat Chu twong ddng véi gidng xoai Sugar &
Colombia (Sanchez-Camargo et al., 2019), nhung
thdp hon so véi cac gidng xoai khac (Larraun et al.,
1996; Umbreen et al., 2015).

Bang 2. Thanh phin héa hoc ciia bat v6 xoai Cat
Chu (tinh trén cian ban kho)

Thanh phin héa hoc (%) Gia tri

Am 13,74+0,29
Pam 5,38+0,25
Chét béo 4,14+0,32
Khoang 2,62+0,10
Carbohydrate 74,13+0,47
TDF 37,22+1,61
IDF 25,55+0,78
SDF 11,64+1,34

Due {iéu duwoc trinh bc‘gy dwm dang trung bil?hidé léch
chuan, n=3. TDF': 'ChaAt xo tong so; IDF: Chat xo khong
hoa tan; SDF: Chat xo hoa tan

Mbt sb dic tinh 1y hoa ctia bot vo xoai Cat Chu
ciing dugc danh gia (Bang 3). Két qua cho thiy bot
vo xodi it truong nd (2,5+£0,01 mL/g), c6 thé duogc
giai thich do WS tuong ddi cao (43,10+0,85%) cua
nd. WRC va ORC ctia bdt vo xoai Cat Chu duge ghi
nhan 1an luot 14 7,55+0,07 va 1,64+0,08 g/g, thip
hon déng ké so véi két qua cia Larrauri et al. (1996)
(11,4+0,5 va 2,7+0,1 g/g). Bén canh d6, EC va ES
clia bot vo xo0ai Cat Chu ciing dugc danh gia. Két
qua cho thiy bot vo xoai co didc tinh nhii hoa kém
(42,81£0,79% EC va 29,83+0,72% ES). Cac két qua
nay dugc xac nhéan trong nghién ctu cia Umbreen
et al. (2015) vdi EC va ES cua bot vo xoai chi
khoang 36,02+1,22% va 41,91+0,86%. Kha nang
hinh thanh nhii twong t6t hon dugc ghi nhan & bot
vo xoai Chokanan chin (89,80+2,73% EC), nhung
nhii twong tao thanh vAn kém bén nhiét
(26,75+0,83% ES) (Aziz et al., 2012). Cac két qua
khéc nhau dugc gh1 nhan trong cac nghién ctru 1a do
su khac biét vé gidng, diéu kién canh tac va d6 thuan
thuc.

Két qua thu nhan cho thiy bot vo xoai Cat Chu
1a mot ngudn giau chit xo véi ty 1& can bang va
WRC va ORC tuong dbi tét. Vi vay, bot vo xoai Cat
Chu d3 dugc tan dung dé bd sung vao cac san phém
tir bot mi nhu banh mi, mi soi va banh quy, nham
tao ra cac san pham thuc pham giau chit xo ma
khong 1am giam chét lugng cam quan (Serna-Cock
et al., 2016). Tuy nhién, bot vé xoai Cat Chu cho
thdy tinh tmg dung kém trong cic san pham tir sita
hoac tir thit do WS va EC kém cia n6. Do do, viéc
trich ly chit xo tir bot vo xoai Cat Chu la mot giai
phap hiru hiéu c6 thé giup giai quyét nhirng bt loi
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hién c6 va tang tinh kha dung cua bot vo xoai Cat
Chu trong cong nghiép thuc pham.

Bang 4. Mot sé dic tinh Iy héa ciia bot vé xoai

Cat Chu

Pac tinh ly hoa Gia tri

SC (mL/g) 2,50+0,01
WRC (g/g) 7,55+0,07
ORC (g/g) 1,64+0,08
WS (%) 43,10+0,85
EC (%) 42,81+0,79
ES (%) 29,83+0,72

Dit liéu dwoc trinh bdy dudi dang trung binh+dé léch
chuan, n=3. SC: Kha nang truong né; WRC: Kha nang
gitt nuéc; ORC: Khd nang gitt dau; WS: Kha nang hoa
tan,; EC: Kha ndang tao nhii; ES: D6 bén nhii
3.2. Anh hwéng ciia cong suit va thoi gian hd
trg' vi song den hiéu suat thu hoi va
thanh phan chat xo
3.2.1. Anh heong ciia cong suat va thoi gian hé
tro vi séng dén hiéu sudt thu hoi chdt xo

Két qui ANOVA hai nhén t6 cho thdy ca cong
suat va thoi gian hd tro vi song déu anh huong dang
ké dén hiéu suét thu hdi chit xo (p-A = 0,0080 va p-
B = 0,0059); tuy nhién khong co6 sy tuong tac giita
hai nhén t6 nay (p-A*B = 0,0906). Do d6, hiéu suét
thu hdi chét xo & cac diéu kién trich ly khac nhau
dugc trinh bay theo ANOVA mét nhan t6 nhu dugc
thé hién ¢ Bang 3.

Bing 3. Anh hwéng ciia cong suit va thoi gian hd
trg vi séng deén hiéu suat thu hoi

Cong sudt- Thoigian-B  Hiéu suit thu

A (W) (gidy) héi (%)
30 16,45+0,63"
100 60 17,24+0,25"
90 16,52+0,66"
30 17,010,87°
300 60 17,42+0,71%
90 18,39+0,322
30 15,77+0,66¢
500 60 17,410,54%
90 16,97+0,55"

Di liéu duoc trinh bay dudi dang trung binhxdo léch
chudn, n=3. Cdc chit cdi khdc nhau trong ciing mt cét
(a,b,c...) biéu thi su khdc biét co y nghia thong ké giita
cdc nghiém thirc, p<0,05

O cong suat 100 W, hiéu suit thu hdi khac biét
khong c¢6 ¥ nghia thong ké giita cac thoi gian hd tro
vi song, dao dong trong khoang 16,45+17,24%. Khi
tang cong suit 1én 300500 W, hiéu suat thu hdi co
xu huéng ting véi sy gia ting thoi gian hd trg vi
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song; trong do, hi¢u suét thu hdi & nghiém thirc 60
va 90 gidy khac biét khong co ¥ nghia thong ké.
Hién tugng nay cling dugc ghi nhan trong qua trinh
trich pectin v6i hd tro vi song tir vo xoai (Sommano
et al., 2018). Sy gia tang nhi¢t do nhanh chong cua
nguyén li¢u dudi tac dong cia birc xa vi song lam
long 1éo cAu triac mo thue vat do su thoat hoi nudce
bén trong c4u triic xp mao dan ciia nguyén lidu thuc
vat. Piéu nay giup ting su tuong tac glu’a dung moi
va nguyén liéu, do d6 qua trinh truyén khdi cua
nguyén lidu vao dung mdi ciing ting 1én dang ké,
dan dén tang hiéu qua trich ly (Bagherian et al.,
2011; Sommano et al., 2018).

Miat khac, cong suét sir dung qué cao c6 thé lam
tang lugng nhiét tich ty trong dich trich, din dén su
phan huy cua chat x0 dudi tdc dong nhiét (Bang 3).
Chang han, hiéu suét thu hoi chat xo ciia mau dugc
trich ly trong 90 gidy ¢ 100 dén 500 W lan luot 13
16,52+0,66%, 18,39+0,32% va 16,97+0,55%. Do
do, cong suét va thoi gian hd trg vi séng trong trich
ly chét xo can dugce kiém soat can than dé tranh hién
tuong trén xay ra. Giita cac diéu kién hd trg vi song
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duogc khao sat trong nghién ciru nay, hiéu suét thu
hdi dat gid trj cao nhat (17,41+18,39%) & cong suat
300 W trong 6090 gidy hodc & cong sudt 500 W
trong 60 gidy.
3.2.2. Anh heong ciia cong sudt va thoi gian ho
tro vi séng dén thanh phan chit xo

Trong qua trinh trich ly chit xo, cac thanh phan
ddng trich ly co thé 1a dam, chét béo va khoang chét;
chung dugc xem nhu 14 céc tap chét va can duoc loai
b6 dé tang do tinh khiét ctia chat xo thu nhan (Dong
et al., 2020). No6i theo cach khéc, chat xo thu nhén
¢6 ham lugng TDF cang cao chung t6 n6 c¢6 do tinh
khiét cao. ‘Trong nghién ctru nay, chit xo thu nhan
mong mudn ¢6 ham lugng SDF va TDF cao, dong
thoi ham luong IDF thip do SDF c6 dic tinh cong
ngh¢ (kha nang hoa tan, kha nang tao nhil,...) vuot
tr6i hon so véi IDF (Dong et al., 2020). Thanh phan
chit xo thu nhan tir vé xo0ai Cat Chu bing MEAE
duoc thé hién ¢ Bang 4. Két qua cho thiy cong suat
va thoi gian vi song 12 hai nhan t6 quan trong, trong
tac manh m& véi nhau va anh huong dang ké dén
ham luong SDF va IDF ciia chat xo (p<0,05).

Biang 4. Anh hwéng ciia cong suit va thoi gian hd trg vi séng dén thanh phin chit xo

Cong suat — A

Thoi gian — B (gidy)

Thanh phén chét xo

Trung binh (A)

(W) 30 60 90
100 60,76£0,85  62,48£0,86  63,74+0,58  62,32+1,47°
SDF 300 63,04£0,64  62,92£048  65,15£0,51  63,70+1,20°
500 63,5140,04  66,88£0,62  62,994036  64,46+1,72°
Trung binh (B) 62,44+1,40° 64,0942,23* 63,961,05*
100 6,8240,61  6,86£0,67  7,82%0,24 7.16£0,65°
IDF 300 8,74+0,29  8,09+0,14  6,48+0,70 7,77+1,10°
500 7,54£0,42 5894021  5,69+0,07 6,38+0,93¢
Trung binh (B)  7,70£0,94%  6,95:1,03°  6,66+1,02°
100 67,57£1,46  6934+1,52  71,5540,82  69,49+2,05
TDF 300 71,77+0,92  71,010,33  71,63+1,22  71,47+0,79*
500 71,05£039  72,77+0.83  68.68+043  70,83+1,89°
Trung binh (B) 70,1342,16™ 71,04+1,72  70,62+1,65

p-A-SDF: 0,0005; p-B-SDF: 0,0016; p-A*B-SDF: 0,0004
p-A-IDF: 0,0012; p-B-IDF: 0,0069; p-A*B-IDF: 0,0025
p-A-TDF: 0,0183; p-B-TDF: 0,3207; p-A*B-TDF: 0,0047

Dir liéu dvoc trinh bay dwoi dang trung bini{ﬂ:d‘é {éch chuﬁﬁ, n=3. Cdc chir cdi khac nhat{ trong cung mot cot (a,b,c...)
hodc hang (A4, B...) theo tung cum thanh phan chat xo biéu thi sy khac biét co y nghia thong ké giita cac nghiém thiic,

p<0,05.5: khdc biét khéng cé y nghia thong ké, p>0,05

Nhin chung, ham luong SDF tang dang ké theo
sy gia ting cong suat va thoi gian vi song; trong do,
ham lwong SDF thu dugc cao nhat & cong suat 500
W trong thoi gian 60 gidy (66,88+0,62%); tiép theo
12 mau duge xir ly & 300 W trong thdi gian 90 gidy
(65,15+0,51%). Cu thé, ham luong SDF ting tir
62,32+1,47% 1én 63,70+1,20% khi tang cong suét
tr 100 W 1én 300 W; tuy nhién, & cong sult 500 W,
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ham lugng SDF c¢6 khuynh hudng giam khi xt ly
trong 90 gidy (Bang 4). Tuong tu, ham lugng SDF
tang tir 62,44+1,40% 1én 63,96+1,05% khi kéo dai
thoi gian vi song dén 90 gidy; trong d6, khong co su
khac biét co y nghia thong ké giita mau dugc trich
ly trong 60 gidy va 90 gidy. Gan et al. (2020) cting
cho thay trich ly c6 sy hd tro ctia vi séng & diéu kién
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kiém soat giup tang ham lugng SDF va cai bién déc
tinh cau trac va chirc nang cta chat xo tir vo buoi.

Ning luong vi song lam ting 4p sut ndi bao, pha
v thanh té bao va giai phong cac chét tan, dong thoi
phan cit cac dai phan tir thanh cac phan tir nho hon,
nén lam cho ham lugng SDF tang 1én va ham lugng
IDF giam xuéng (Wei et al., 2019). That vay, su
phan hity IDF ciing dwoc nhén thiy rd rang hon khi
sit dung cong suat va thoi gian vi song cao hon
(Bang 4). O cong suat 100 W, ham luong IDF trung
binh 1a 7,16+0,65%, sau d6 tang 1én 7,77+1,10% &
cong suit 300 W trudc khi bi phan hiy con
6,38+0,93% & cong sudt 500 W. Mt khac, su suy
giam IDF dugc phat hién ngay khi ting thdi gian ho
tro vi song trén 30 gidy. Tom lai, trich ly vo xoai
bang MEAE & 500 W trong 90 gidy cho chat xo ¢o
ham lugng IDF thép nhét (5,69+0,07%).

Mat khac, ham lugng TDF it chiu anh hudng boi
su thay doi cong suat va thoi gian vi song so véi ham
luong SDF va IDF; trong d6 chi ¢6 cong suat vi song
anh huong dang ké dén ham luong TDF (p-A-TDF:
0,0183; p-B-TDF: 0,3207; p-A*B-TDF: 0,0047).
Ham Iugng TDF dao dong trong khoang
70,13+71,04% khi dugc trich ly ¢ cac thoi gian khac
nhau (p>0,05). Tuy nhién, su gia ting TDF da duoc
ghi nhan & cong suét 300 W va 500 W so vdi & cong
sudt 100 W duoc cho 1a két qua tir su gia ting SDF
va giam IDF ¢ diéu kién tuong tng (Bagherian et
al., 2011). Ham luong TDF & cong suat 100, 300 va
500 W tuong ung la 69,4942.,05%, 71,47+0,79% va
70,83+1,89% (Bang 4). Ham luong TDF cao nhét
(72,77%) dugc ghi nhan & mau dugc trich ly & 500
W trong 60 giay.

Téap 60, S6 Chuyén dé SDMD (2024): 98-105

Nhu vay, MEAE ¢ 300 W trong 90 gidy cho hi¢u
suét thu hoi (18,39+0,32%) va thanh phan chét xo
(65,15£0,51% SDF; 6,48+0,70% IDF va
71,63+1,22% TDF) tét nhat. Anh huong cia cong
sudt hd tro song siéu am dén hiéu suit thu hoi va
thanh phan chit xo

3.2.3. Anh huéng ciia cong sudt hé tro song siéu

am dén hiéu sudt thu hoi chdt xo

Két qua & Bang 5 cho thy hiéu suit thu hdi chét
xo dat gia tri cao nhét (17,67+0,27%) & cong suat
song siéu am 150 W va thap nhat (15,93+0,08%) &
220 W. Song siéu am tao ra hang loat cac bong bong
khi va dudi tac dung ciia ngudn niang luong nay sé
phé v& cac bong bong, 1am tang nhiét d cua dung
moi va pha v thanh té bao, giup ting toc do truyén
khéi va giai phong vat chét t& bao vao dung moi
(Bagherian et al. 2011). Tuy nhién, hi€u tng nhiét
va tng suit cit duoc tao ra tir sy pha v& cua bong
bong khi ciing co thé dan dén sy suy giam ham
lwong cua chét xo (Li et al., 2014). Li et al. (2014)
cho thiy khi trich ly SDF tir ba tio bang acid citric
véi su hd tro cua song siéu 4m ¢ 400 W trong 40
phit cho hiéu suat thu hdi cao nhat (16,4%). DPong
thoi, nhom tac gia cling két luan rang cong suit song
siéu am 1én hon 400 W dugc cho 1a khong phu hop
dé trich ly SDF tir ba tio do sy suy giam dang ké
hiéu suét thu hdi dugce ghi nhan & 450 W (Li et al.,
2014). Cac két luan tuong tu ciing dugc bao cao boi
cac nghién ctru truéc ddy (Sommano et al., 2018;
Kaur et al., 2021); tuy nhién, cong suét va thoi gian
siéu 4m toi wu/phu hop dé trich ly chét xo giita cac
nghién ctru phu thudc dang ké vao loai nguyén li¢u,
thiét k& cua thiét bi va loai dung mai trich ly.

Bang 5. Anh hwéng ciia cong suit hd tro séng siéu Am dén hiéu suat thu hoi va thanh phin chit xo

Miic ning lwong (W) Hiéu suét thu hdi (%) SDF (%) IDF (%) TDF (%)
100 15,930,082 52,0120,30° 10,540,832 62,55%1, 141
150 17,67+0,27 53,3440,11° 11,18+0,50° 64,53%0,39
220 15,30+0,98° 56,07+0,38° 7,330,200 63,54+0,76

Dit liéu dwoc trinh bay dudi dang trung binh+dg léch chudn, n=3. Cdc chir cdi khac nhau trong ciing mot cét (a,b,c...)
biéu thi sy khdc biét ¢ ¥ nghia thong ké giita cdc nghiém thitre, p<0,05; ™: khdc biét khong cé y nghia thong ké, p>0,05

3.2.4. Anh huong cia cong suét hé tro song siéu
am dén thanh phan chat xo

Anh huéng cia cong suat hd trg song siéu am
dén thanh phan chit xo dugc trinh bay ¢ Bang 5. Két
qua cho thay viéc hd tro song siéu 4m gitp cai thién
ham lugng SDF va giam ham lugng IDF. SDF la
thanh phan chinh ciia chit xo thu nhén, c6 xu huéng
tang dan tir 52,01£0,30% 1én 56,07+0,38% khi ting
cong sudt siéu am tir 100 W 1én 220 W. Nguoc lai,
ham luong IDF chi chiém phan nho va giam dan khi
tang cong suit song siéu am trong khoang 100+220
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W. IDF dat gia tri cao nhat & cong suit 150 W
(11,18+0,5%) va thap nhat & 220 W (7,33+0,2%).
Ham lugng TDF cho thdy su khac biét khong c6 y
nghia thong ké giita cac mau (p>0,05), dao dong
trong khoang 62,55+64,53%. Xu et al. (2022) cho
thiy chat xo trich ly tir ddu Adzuki bang enzyme co
ham lwong TDF, SDF va IDF lan luot la
74,91+0,85%, 16,61+0,46% va 56,72+1,16%, trong
khi chét xo dugc trich ly bing enzyme sau d6 sir
dung siéu am co thanh phidm chat xo twong tng la
86,30+1,70% TDF, 25,99+1,18% SDF va
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57,48+1,29% IDF. Céac két qua cho thiy viéc sir
dung két hop séng siéu 4m gitp ting cuong kha
ning san xuét cac polysaccharide giau chat xo véi
ty 1¢ IDF/SDF giam dang ké (Xu et al., 2022). Giira
cac cong suat sidu am sir dung, chat xo trich ly hd
tro song siéu am & 220 W cho ham lugong SDF cao
nhat; tuy nhién khi tinh dén hiéu suét thu hoi, chat
x0 trich ly hd trg song siéu am & 150 W ¢6 % khdi
lugng SDF cao hon (hiéu sudt x %SDF = 17,67% x
53,34% = 9,43%). Do d6, UEAE 6 150 W trong 15
phiit 1a didu kién pht hop nhit dé thu nhan chat xo
giau SDF tuir vo xo0ai Cat Chu.

Ca vi song va siéu 4m déu c6 tiém ning hd tro
phan huy cAu triic thanh té bao thuc vat nhd hiéu ung
tich tu nhiét hoac xam thyc, do d6 ching dugc dung
phé bién nhu mot phuong phap xanh b6 tro cho qua
trinh trich ly cac hop chat sinh hoc ¢6 ngudn gbc
thuc vét (Bagherian et al., 2011). Trong nghién ctu
nay, MEAE la phuong phép hiéu qua hon dé thu
nhén chét xo so voi UEAE. Thtr nhit, MEAE & 300
W trong 90 gidy thu hdi chit xo voi hidu suat
(18,39+0,32%) cao hon so vdi cua UEAE ¢ 150 W
trong 15 phat (17,67+0,27%) (p<0,05). Pong thoi,
ham luong SDF (65,15+0,51%), IDF (6,48+0,70%)
va TDF (71,63+1,22%) cua chit xo duoc thu nhan
bing MEAE ciing tét hon so voi cia UEAE
(53,34+0,11%, 11,18+0,50% va 64,53+0,39%,
twong ung). Thir hai, MEAE con st dung nang
lugng thap hon 5 lan [(300 W x 90 gidy)/(150 W x
15 phat x 60 gidy) = 1/5] so v6i UEAE dé trich ly
chit xo. Tuy nhién, MEAE can dugc thyc hién &
diéu kién kiém soat & 300 W trong 90 gidy nhu dé
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4. KET LUAN

Bot vo xoai Cat Chu 1a mot ngudn cung cip chat
X0 can bang ty nhién véi WRC va ORC tdt, cho thdy
tiém ning diy hira hen trong viéc trich ly chét xo.
MEAE ¢ 300 W trong 90 gidy cho hi¢u qua trich ly
chat xo t6t hon vé ca hidu suat (18,39+0,32%), thanh
phan (71,63£1,22% TDF, 65,15+0,51% SDF va
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UEAE ¢ 150 W trong 15 phat. Do do, MEAE la
phuong phap hiéu qua vé mit cong nghé va kinh té
dé thu nhan chat xo, dic biét la SDF, tir v6 xoai Cat
Chu. Céc nghién ctru tiép theo nén tap trung vao
danh gia dic tinh 1y hoa cta chit xo thu nhan nhim
dinh huéng st dung trong san phim thyuc phidm phu
hop. Dong thoi, cac phuong phép tinh sach ciing can
dugc thyc hién dé tang do tinh khiét ma khong anh
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