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TOM TAT

Nghién ciru diege thiee hién nham ddanh gza hiéu qua tac dong cia qua
trinh chan dén chat heong puree ciia xodi ct chu trong dzeu kién bdo
quan lanh dong (-20+2°C). Ngi dung nghién ciru bao gom kich thuée
nguyén liéu, 1y 1é nguyén liéu va nudc chan (NL:NC), nhiét do va thoi
gian chan. Cac chi tiéu theo déi bao gom dinh tinh enzyme héa ndu,
ham lwong carotenoid, vitamin C, polyphenol tong va kha ndng khang
oxy héa théng qua kha nang bdt goc tw do (DPPH). Két qua nghién
cieu cho thdy nguyén liéu xodi ¢6 kich thude 7x2x1 va 10x2x1 cm khi
dwge chan véi 1y 16 NL:NC la 1:30 (whv), nhiét @ chan la 1000C va
thoi gian chan la 120 gidy, ddy la diéu kién tién xit 1y thich hop. Ham
heong vitamin C giam tir 26,40 xuéng 19,65 mg%. Trong khi do, ham
heong carotenoid giam khong dang ké. Trong qud trinh bao qudn lanh
dong, hdau hét cac hop chdt sinh hoc déu giam theo thoi gian bdo quan,
triv ham heong polyphenol tong thay doi ngioc xu hwéng chung. Bén
canh dé, kich thiée cia nguyén lidu xodi ciing danh hwéng dén ham
heong cdc chdt dinh dwdng trong qud trinh chan va bdo quan puree.

Tir khéa: Carotenoid, chan, lanh déng, polyphenol, puree xodi

ABSTRACT

This study was conducted to evaluate the thermal impact (blanching)
on the quality of mango puree during frozen storage (-20 = 2°C). The
research content was developed based on factors such as the size of
mango pieces, the ratio of mango pieces, blanching water (NL:NC),
blanching temperature and time. The quality parameters were
browning enzyme activity, carotenoid content, vitamin C, total
polyphenol content, and antioxidant activity by free radical
scavenging (DPPH). The results showed that mango pieces of 7x2x1
and 10x2x1 cm blanched with the NL:NC ratio of 1:30 (w/v) under
boiling water (100°C) for 120 seconds were suitable conditions for
pre-treatment processing. The vitamin C content decreased from 26,40
to 19,65 mg%, while the carotenoid content decreased insignificantly.
During frozen storage, bioactive compounds declined except for total
polyphenol content. Moreover, the size of the mango pieces affected
nutritional compounds during blanching and puree storage.

Keywords: Blanching, carotenoid, frozen, mango puree, polyphenol

162



Tap chi Khoa hoc Dai hoc Can Tho

1. GIOI THIEU

Xoai la mot trong céc loai trai cay nhiét déi dugc
yéu thich nhit thé giéi do mau vang va huong thom
diu ngot dac trung. San luong xoai toan cau dat
41,53 triéu tAn vao nam 2020, chii yéu dén tir An
Do, Trung Qudc va Thai Lan, dap tng dugc nhu cau
ngdy cang ting clia ngudi tiéu ding déi véi xoai tuoi
va cAc san pham tir xoai (Brecht & Sidhu, 2017).
Trong d6, Viét Nam la nha cung cap xoai 16n thir 13
trén thé gidi voi san luong cung ky khoang 900
nghin tan, chu yéu 1a xoai cat chu, cat Hoa Loc, xoai
bai Loan va xoai keo. Cac loai xoai trén dugc tréng
tap trung & cac tinh thanh ving dong bang song
Ctru Long.

Xoai 12 mot ngudn dinh dudng quan trong va
chtra nhiéu carbohydrate, lipid, axit béo, protein,
axit amin va axit hitu co. Ngoai ra, xoai con 1la mét
ngudn giau hop chat sinh hoc (caroteniod, vitamin
C va polyphenol) va khoang chat (sat, phospho, kali,
natri, dong, magie). Cac hop chét sinh hoc nay mang
dén nhiéu tac dung cai thién sirc khoe cho ngudi
dung nhu ngin ngira cdc bénh man tinh, chdng oxy
héa va ting cuong mién dich (Maldonado et al.,
2019). Xoai co ty 1€ thit qua cao (76,5%) va vi chua
ngot hai hoa (14,4°Brix) nén thuong duogc tiéu thu &
dang tuoi (Nguyen & Le, 2011). Tuy nhién, do ban
chét d& hu hong nén xoai con duge ché bién thanh
nhiéu san pham khéc nhau nham giam ton that sau
thu hoach va t&i uu chudi gia tri tir xoai.

Puree 1 mot san pham trung gian pho bién cua
xo0di, thudng duoc st dung trong quy trinh ché bién
nhiéu loai thyc pham, vi du nhu hdn hop nudc ép va
mon trang miéng. Tuy nhién, trong cac quy trinh lién
quan t&i pha hity mo té bao nhu cat, xay hodc cap
dong, cac loai rau qua da duoc trai qua sy thay doi
dang ké vé chat luong do cac phan tng do enzyme
va khong do enzyme, diéu nay da lam giam gia tri
cam quan va dinh dudng cua san phim
(Guiamba & Svanberg, 2016). Cac enzyme ndi sinh,
bao gdm lipoxygenase, polyphenoloxydase,
polygalacturonase va chlorophyllase, c6 thé 1am mét
mau hodc cau tric, tao mau, mui vi xdu hodc phan
huy chit dinh dudng cua rau qua trong qué trinh bao
quan (Ghamnam & Jaiswal, 2015).

Puree x0di — hon hop thit xoai xay nhuyén — dé
dang tiép xic v6i oxy va cac enzyme oxy hoa, cu thé
nhu polyphenol oxydase va ascorbic acid oxidase.
Diéu nay lam thic day oxy héa carotenoid, phan tmg
hoéa nau do enzyme va suy giam vitamin C. Tuy
nhién, qué trinh cp dong khong du dé lam bat hoat
cac enzyme nay, vi vy su suy giam cau triic, mau
sdc va huong vi van tiép tuc dién ra trong qua trinh
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trit dong. Do do, dé mau duoc 6n dinh va gilr duoc
chat luong clia san pham puree, thi trong qué trinh
ché bién khong thé thiéu cong doan chan (Jaiswal et
al., 2012). Chan 1a mét phuong phap xir Iy nhiét nhe
hodc vira phai, thuong dugc ap dung cho rau qua
trude khi ché bién hodc bao quan lanh déng véi muc
dich dam bao chét luong va ting do an toan cho san
phim (Ghamnam & Jaiswal, 2015; Jaiswal
etal., 2012).

Qua trinh chan lam v hoat hoat tinh cua cac
enzyme, thay d6i cau trac, gitip xoai duoc 6n dinh
mau sac huong vi va gia tri dinh dudng. Dong thoi,
qué trinh chan con gitp loai bo khong khi trong cac
gian bao nguyén liéu gitp han ché cac qua trinh bién
d6i chat lugng ctia nguyén liéu (Priyadarshini et al.,
2023). Ngoai ra, qua trinh nay con giup tiéu diét h@
vi sinh trén bé mit rau qua. Viéc sir dung cac qua
trinh xir Iy nhiét dé giam thiéu céc van dé gay ra boi
phan ung hoa nau do enzyme da dugc khdo sat trong
nhiéu nghién ciru (Jaiswal et al., 2012; Guiamba &
Svanberg, 2016). Tuy nhién, thong tin vé sy thay doi
cua céc hop chat sinh hoc sau khi chan va trong quéa
trinh bao quan van con han ché. Viéc xtr Iy nhiét co6
thé dan dén sy phan huy carotenoid va vitamin giy
ra bdi cac phan rng oxy hoéa khong do enzyme. Do
do, nghién clru nay dugce thyc hién nhim theo ddi sy
on dinh ctia mot s6 hop chat sinh hoc quan trong cua
puree xoai da dugc tién xir Iy bang cach chan trong
qué trinh bao quan lanh dong.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Hoéa chat: Oxalic acid va 2,6-dichlorophenol-
indophenol (Loba Chemie, An D), Folin-Ciocalteu
(Merck, buc) va DPPH (2,2-diphenyl-1-
picrylhydrazyl) (TCI, Nhat Ban), Sodium carbonate,
guaiacol, H>O,, ethanol, hexane, methanol (Xilong,
Trung Qude).

Xoai cat chu chin thuong mai (105 ngay tudi)
duoc thu mua tai x4 Tan Thuan Tay, Cao Lanh,
Pong Thap. Khdi luong trai dao dong tir 350 dén
450 g, c6 kich thudc va mau sic dong déu, nguyen
ven, khong bi dap nat. Sau d6 duoc van chuyén vé
phong thi nghiém va bao quan trong ti mat (Sanaky,
Viét Nam) (8 — 12°C) lam nguyén li¢u cho céc thi
nghi¢m.

Xoai chin duoc got vo, cit miéng. Sau do,
nguyén liéu dugc dung dé bd tri thi nghiém nham
chon diéu kién chan thich hop cho thanh pham
puree. Cac nhan 6 bo tri thi nghiém chan gom c6
kich thudc nguyén li¢u theo dai x rong x cao
(DxRxC) la 5x2x1, 7x2x1 va 10x2x1 cm, ty I¢



Tap chi Khoa hoc Dai hoc Can Tho

nguyén li€u va nude chin (1:10, 1:20 va 1:30), nhiét
d6 chan (60, 80, 100°C), thoi gian chan (60, 90, 120,
180 gidy). Sau khi chon dugc diéu kién chan thich
hop, xoai s& durge xay nhuyén thanh puree bang may
xay sinh t& (Philips HR2221/00) trong thoi gian 2
phut. Puree xo0ai sau d6 dugc phan chia vao tirng bao
bi (PE, thé tich chira 200 mL) riéng theo thi nghiém
va bao quan lanh dong ¢ nhiét do -20+2°C (Sanaky,
Viét Nam). Sau thoi gian khoang mot tudn, mau s&
duoc lay ra lam tan gia & nhiét do tur 8 dén 12°C
trong 2 gio. Sau d6 mau dugc phan tich ngay cac chi
tiéu chat lugng va dénh gia so sanh gitra mau khong
xir Iy nhiét (mau dbi chimg) va mau c6 xir 1y nhiét
(chan).

2.2. Phuong phap nghién ciru

2.2.1. Phwong phap xac dinh ham lwong

carotenoid

Tong ham lugng carotenoid dugc xac dinh theo
phuong phéap do quang phd, diéu nay dugc mé ta boi
Ordofiez-Santos and Ledezma-Realpe (2013),
Potosi-Calvache et al. (2017) v6i mot s0 diéu chinh.
Dung méi dugc st dung dé chiét xuit carotenoid 1a
mot hdn hop bao gdm ethanol (99,5%) va hexane
(98,5%) theo ty 1€ 4:3 (ethanol: hexane).

2.2.2. Phuong phap xdc dinh ham luwong
vitamin C theo phwong phap Muri

Ham luong vitamin C duoc xac dinh béng
phuong phap chuidn do véi 2,6-dichlorophenol-
indophenol. Dang oxy hoa ctia thudc thir 2,6-
dichlorophenol-indophenol ¢c6 mau xanh va bi khir
boi acide ascorbic ¢ trong dung dich dugc chiét tir
nguyén li¢u thanh dung dich khéng mau. O diém can
bang, tat ca acide ascorbic da phan g hét thi thudc
thir mau du khong bi khir c6 mau hong trong dung
dich (Pham & Bui, 1991).

2.2.3. Phuong phdp xdc dinh ham lwong

polyphenol tong

Dua trén nguyén tic ciia phan ng oxy hoa khir
v6i acid gallic 13 chat chuan, thudc thir Folin-
Ciocalteu (FC) 1a chit oxy héa. Phuong phap duoc
tién hanh bang cach cho 0,1 mL chit chiét phan tmg
voi 1,5 mL FC 10%, dé yén 5 phut. Sau do, 4 mL
Na;COs; 20% dugc thém vao va dinh murc dén 10
mL bang nude cat. Hon hop dugce dé yén trong bong
t6i 30 phat va sau d6 dugce do do hap thu & budc
song 760 nm (Huynh et al., 2014). Két qua duoc
miéu t& nhu mg duong luong gallic acid/gram
(mg GAE/g).
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2.2.4. Phwong phdp xdc dinh hoat tinh chong
oxy hoa DPPH

St dung phuong phap xac dinh gbe tu do vai
chat chuan 1a Trolox va DPPH (2,2-diphenyl-1-
picrylhydrazyl) dong vai tro la tdc nhan oxy hoa.
Géc ty do trong nguyén tir nito cia DPPH phan tmg
v6i hop chit c6 kha nang cho nguyén tir hydro trong
dung dich ban dau va lam mat mau tim ciia dung
dich DPPH (c6 thé chuyén dan sang mau vang nhat).
Phuong phap nay dugc tién hanh bang cach cho 4
mL DPPH 0,1 mM phén tng véi 0,1 mL dich chié'tv,
hdn hop duge dinh mirc dn 5 mL bang con va dé
yén trong 30 phut. Ham lugng DPPH con lai trong
dung dich s& dugc xic dinh bang phwong phap so
mau & budc song 517 nm (Brand-William et al.,
1995). Két qua dugc miéu ta nhu mg dwong lugng
trolox/gram (mg TE/g).

2.2.5. Phwong phap dinh tinh enzyme hoa ndau

Hoat tinh ctia enzyme héa nau dugc khao sat dua
theo nguyén tac ctia phan ung giita guaiacol va H,O,
dé tao thanh tetraguaiacol c6 mau nau tim (Nguyen
& Nguyen, 2006). Miéng xoai sau khi dugc xtr Iy vo
hoat enzyme bang cach chan véi cic diéu kién khac
nhau, dugc nho mét giot guaiacol (1,5%) va mot
giot H0z (1,5%). Sau 30 gidy, bién d6i mau cua
mAau trude va sau khi nho duoc ghi nhan. Néu ¢ vi
tri nho giot ¢ doi mau, c6 nghia la con sy hoat dong
cua enzyme hoa nau, ngugc lai thi enzyme hoa nau
trén bé mit cua miéng xo0ai da bi vo hoat.

2.2.6. Phwong phdp xir Iy 56 liéu

Cac thi nghiém duoc bé tri ngau nhién véi 3 1an
lap lai. Két qua ctia cac thi nghiém dugc phén tich
thong ké theo chwong trinh Stagraphics Centurion
19 (StatPoint, Inc., USA). S6 ligu dugc thu thap, xur
1y va biéu do du’orc v& bang phan mém Microsoft
Excel 2019 (Microsoft Corp., USA). Phan tich
phuong sai (ANOVA) va kiém dinh LSD dugc thuc
hién dé két luan vé su sai biét gilia cac trung binh
nghiém thirc & muc dg tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Phin tich thanh phin héa hoc cé trong
nguyén liéu puree xoai

Xoai 1a mdt trong nhiéu loai trai ciy cung cip
vitamin C va vitamin A rat tot. Ca hai loai vitamin
nay déu co vai tro quan trong dobi vdi ste khoe con
ngudi voi dac tinh chbng oxy hoa tbt, tang cuong hé
micn dich, tang cuong thi giac va phat trién xuong.
Xoai ciing 14 ngudn chat xo khé tot gitp giam nguy
co méc céc bénh ung thu (Siddiq et al., 2012). Thém
vao d6, xoai thé hién mirc d6 hoat dong chdng oxy
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hoa cao nhu kha ning hép thu gbc oxy (ORAC) va
kha niang chdng oxy héa khir sit (FRAP), ciing nhu
chtra mot ham lugng cao cac hgp chat polyphenol
(Patthamakanokporn et al., 2008; Lakshminarayana
et al, 2015).

Viéc xac dinh cac thanh phén hoa hoc ¢ trong
nguyén lidu puree xoai ban dau 14 can thiét, trudc
khi khao sat anh huong ctia qua trinh trir dong dén
chat lugng cuia loai san phim nay. Cac thanh phan
co ban cta nguyén liéu puree xoai nhu Brix, pH va
cac hop chit co hoat tinh sinh hoc (carotenoid,
vitamin C, poyphenol) duoc thé hién trong Bang 1.

Bang 1. Thanh phin héa hoc ban dau cé trong
puree xo0ai cat chu nguyén li¢u

Thanh phin héa hoc Gia tri
Brix (%) 16,8+ 0,10
pH 3,75+ 0,01
Carotenoid tong (ug/g) 41,92+ 0,16
Vitamin C (mg/100g) 26,40+ 1,76

Hoat tinh chong oxy hoa
DPPH (mg TE/g) 3,29+0,05
Ham luong polyphenol tong

(mg GAE/e) 2,28+ 0,001

Ghi chu: Gia tri dwoc tinh theo trong lwong tuoi, la két
qua trung binh cua phép do 3 lan lap lai

Chat luong nguyén liéu ban dau 1a mot trong
nhitng yéu t6 anh huéng dén chat luong san pham
sau qua trinh trir dong. Két qua phan tich (Bang 1)
nguyén liéu puree xo0ai ban diu cho thiy d6 Brix kha
cao va chira nhiéu hop chit sinh hoc. Ham lugng
carotenoid, vitamin C va ham luong polyphenol
téng trong nguyen lidu puree xoai ban dau thap hon
so v&i bao céo cia Maldonado-Celis et al. (2019).
Béo c4o clia cac tac gia nay cho thiy loai xoai duoc
nghién ctru ¢6 ham lugng vitamin C khoang 46,87 -
163,94 mg/100g, ham lugng polyphenol tong
khoang 660,2 mg/100g va ham lugng carotenoid
khoang 4138,5 - 6033,5 pg/100g. Sy khac biét nay
c6 thé 1a do su phat trlen clia cdy, do tudi cay, ving
canh tac, giéng ciy trong, mua vu, diéu kién sinh
truong va anh huong boi cac yéu té moi truong khac
(Maldonado-Celis et al., 2019).

3.2. Anh huéng ciia diéu ki¢n chin dén kha

niang v6 hoat enzyme héa nau

3.2.1. Anh hwéng cia kich c& nguyén liéu va ty

Ié nguyén liéu nuoc (NL:NC) trong cong
doan chan dén kha ndng vé hoat enzyme
hoa nau

Khéo sat anh hudng cua kich thudc nguyén li¢u
(5x2x1, 7x2x1, 10x2x1 cm) va ty 1€ NL:NC (1:10,
1:20, 1:30 (w/v)) dén hoat tinh enzyme hoa nau
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duoc tién hanh. Véi diéu kién nhiét d chan 1a 100°C
va thoi gian chan 1a 120 gidy. Két qua dinh tinh
enzyme hoa nau trén bé mit nguyén liéu xoai cat chu
duoc ghi nhan ¢ Bang 2.

Bang 2. Anh hudng cia kich thuée nguyén ligu,
ty 1é NL:NC den kha nang vo hoat
enzyme hoa nau

Kich thwée Ty 1€ NL:NC Kha nang vo

(cm) (w/v) hoat enzyme
5x2x%1 1:10 -
1:20 -
1:30 -
Tx2%1 1:10 -
1:20 -
1:30 +
10x2x1 1:10 -
1:20 +
1:30 +

Ghi chu: “+” enzyme hoa ndu trén bé mat ngyyén liéu bi

vo hogt boi nhiét; “-” enzyme hoa ndu trén bé mdt
nguyén ligu khong bi vé hoat boi nhiét

Két qua thi nghiém & Bang 2 cho thay kich thuéc
nguyén lidu va ty 18 NL:NC déu anh huong dén kha
nang vo hoat enzyme hda nau peroxidase (POD) va
polyphenoloxidase (PPO). Mau nguyén liéu c6 kich
thudc nho (5x2x1 cm) khong vo hoat hoan toan
enzyme ndy trén bé mit nguyén liéu & tat ca cac didu
kién bo tri thi nghiém. Riéng dbi véi hai loai kich
thude con lai (7x2x1 va 10x2x1 cm), dé tiéu diét
hoan toan enzyme héa nau ciia nguyén lidu thi can
ty 1¢ NL:NC Ia 1:30.

3.2.2. Anh hwéng cia thoi gian va nhiét dé chan

dén kha nang vé hoat enzyme héa ndu

Thi nghiém duoc bd tri vai kich thude va ty 16
NL:NC c6 dinh duoc chon tir két qua thi nghiém &
phan 3.2.1. Dong thoi 2 nhan t6 1a thoi gian chan va
nhiét d6 chan duoc thay doi trong thi nghiém nay.
Két qua duoc thé hién ¢ Bang 3.

Phan tmg héa nau lién quan dén qué trinh oxy
héa cic hop chat phenolic boi hoat dong cia
enzyme. Céc enzyme cy thé tham gia vao phan g
héa nau thuong dugc goi la polyphenol oxidase
(Vamos-Vigyazo & Haard, 1981). Enzyme nay
dong vai tro 1a tac nhan trong qua trinh hydroxyl hoa
monophenol thanh diphenol va oxy héa diphenol
thanh quinon. Phan (mg oxy hoéa trong ddi nhanh so
v6i phan tmg hydroxyl héa, do d6 gop phan hiéu qua
hon vao viéc phan hity ham luong phenol cling nhu
hoat tinh chéng oxy hoa. Céc loai trai cay khac nhau
c6 cac dac tinh khac nhau cia PPO (Huber et al.,
1985). Giita PPO tir cic giéng cy trong khac nhau
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va PPO duogc phén 1ap ¢ cac giai doan truong thanh
khac nhau ctia qua ciing c6 su khac biét. Diéu nay
duoc xac dinh dua trén cac bao cdo cua cac nha
nghién ctu khac nhau vé PPO tr qua chudi
(Jayaraman, 1982) va qua 0i (Augustin et al., 1985).

Két qua nghién ctru da chimg minh hiéu qua cua
viée xur 1y nhiét dén sy vo hoat enzyme hoa nau trén
bé mit miéng xoai. Khi tang nhiét d9, hiéu qua vo
hoat enzyme tang va enzyme POD bi v6 hoat hoan
toan & nhi¢t d 100°C trong thoi gian 120 gidy. Céc

Tdp 61, S6 2B (2025): 162-171

mau con lai hiu nhu khong hodc vo hoat chua hoan
toan enzyme POD (Bang 3). Theo d6, néu enzyme
POD bi v6 hoat bdi nhiét thi enzyme PPO ciing da
bi v6 hoat. Akissoe et al. (2003) cho ring enzyme
POD va PPO bi bét hoat & nhiét d9 cao. Tai nhiét do
100°C trong 120 gidy, két qua cho thay san pham c6
mau vang sam, thit qua mém hon so véi mau khong
chan. Tuy nhién, néu mau duoc chan & nhiét do
100°C, trong thoi gian 180 gidy thi miéng xoai s& bi
qué nhiét, mém, sim mau hon va giam gia tri dinh
dudng.

Bing 3. Anh huéng ciia thoi gian va nhiét d9 chin dén kha ning vo hoat enzyme héa niu

Kich thwée
(cm)

Ty 1€ NL:NC
(w/v)

Nhiét d§ (°C)

Thoi gian Kha nang vo hoat
(giay) enzyme héa niu

60

7x2x1

1:30

80

100

60

10x2x1

1:30 80

100

60 -
90 -
120 -
180 -
60 -
90 -
120 -
180 -
60 -
90

120
180
60 -
90 -
120 -
180 -
60 -
90 -
120 -
180 -
60 -
90 -
120
180

Ghi chu:
khong bi vo hoat boi nhiét

Dé theo ddi su bién doi cia mot s6 hop chit sinh
hoc trong puree xoai sau qué trinh chin va bao quan
lanh dong, xoai nguyén liu s€ duge xur ly vdi cac
diéu kién nhu sau: kich thudc nguyén ligu 1a 7x2x1
va 10x2x1 cm, ty 1€ NL:NC la 1:30 (w/v), nhiét do
chén 1a 100°C va thoi gian chan 1a 120 gidy.

3.3. Anh hwéng qua trinh chin va bio quéin

lanh dong dén ham lwong vitamin C cia
puree xo0ai

Két qua nghién ctru cho th?iy, diéu kién chan anh
huong dang ké dén sy mat mat vitamin C trong san

+”" enzyme hoa ndu trén bé mat nguyén liéu bi vo hoat boi nhiét;
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- enzyme hoa ndu trén bé mdt nguyén liéu

phdm. Vitamin C 12 mét trong nhitng vi chit c6 gia
tri dinh dudng cao trong trai cay, tuy nhién chung
rat d& bi mat mat trong qua trinh ché bién va bao
quan. Trong d6, chn 1a mét trong nhitng nguyén
nhan tao nén sy mat mat thanh ph?m chat kho hoa
tan, khoang chit va cac vitamin hoa tan trong nudc,
dac bi¢t 1a vitamin C (Skrede, 1996). Nhi¢t do chan
cang cao va thoi gian chin cang kéo dai thi ham
lugng vitamin C trong san pham cang giam. Két qua
nghién ctru & Hinh 1A cho théy, sau khi puree xoai
dugc chan ¢ 100°C trong thoi gian 120 gidy, ham
lugng vitamin C trong puree xoai giam dang ké va
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khéc biét ¥ nghia théng ké so véi miu ddi chimg
(19,83 mg% & mau 7x2x1 cm va 19,65 mg% & mau
10x2x1 cm so v6i 26,40 mg% & mau déi ching) (p
< 0,05).

Khi ham lugng vitamin C cua puree xoai dugc
theo doi trong qua trinh bao quan lanh dong, két qua
nghién ctru (Hinh 1A) cho thay ham luong cta loai
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vitamin nay ciing giam dan theo thoi gian bao quan.
Két qua pht hop véi nghién ctru ciia El-Ashwah et
al., 1974 trén nudc chanh lanh dong, ham lugng
vitamin C giam tir 37,8 xudng con 21,2 mg/100ml
trong mau nudc chanh khong thanh tring, doi véi
mau nudc chanh duge thanh tring thi giam tir 37,5

xudng con 25,4 mg/100ml.
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Hinh 1. Anh huéng chin va bio quin lanh dong dén ham lwgng vitamin C ciia puree xoai

(M1: kich thuoc nguyén liéu xoai 7x2x1cm, M2: kich thudc nguyén liéu xoai 10x2x1cm)

Bén canh d6, khi xét vé ty 1¢ giam ham lugng
vitamin C trong qua trinh bao quan lanh dong, két
qua nghién ciru (Hinh 1B) cho thiy ty 1 nay & mau
dugc chan thip hon déng ké so v&i mau dbi chimg.
Cu thé, sau 45 ngay dugc bao quan lanh dong thi
mau d6i chimg c6 ham luwong vitamin C giam
63,45% so voi ngay dau, con ddi véi mau duoc chan
thi ty 1€ nay giam 38,17% (M1) va 54,32% (M2).
Két qua nay c6 duoc 1a do tac dong clia qué trinh
chan, khi d6 dudi tac dong ciia nhiét gitip vo hoat
céc enzyme va dong thoi loai bo khong khi trong
gian bao gitp cho viéc gitt dugc vitamin C vtét hon
(Priyadarshini et al., 2023). Két qua duoc thé hién &
Hinh 1A cho thay ham lugng vitamin C giam tir
26,40 dén 9,33 mg% & mau ddi chimg, con véi miu
M1 thi ham luong nay giam tir 18,83 dén 12,26%,
hoan toan phu hop vadi nghién cuu cua El-Ashwah
etal (1974).

Ngoai ra, két qua nghién ctru cling cho thay kich
thudc miéng xoai khi dwoc chan ciing anh hudng
dén ham lugng vitamin C con lai ctia san phdm trong
qua trinh bao quan lanh dong. Cu thé, khi mau ¢
kich thudc 16n hon duge st dung trong qua trinh
chan (M2) thi hiéu qua giir vitamin C kém hon so
v6i kich thuée nhé hon (M1). Két qua ¢ Hinh 1A
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cho thiy sau 45 ngay bao quan thi ham luong
vitamin C con lai trong mau M1 1a 12,26 mg% va
mau M2 1a 8,9 mg%. Hinh 1B cho thay ty 1¢ that
thoat vitamin C & mau M1 1a 38,17%, trong khi d6
ty 1¢ nay & mau M2 1a 54,32%. Két qua nay c6 thé
dugc giai thich 1a do kich thudc miéng xoai 16n hon
thi khi dwoc chan kha nang tiéu diét cac loai enzyme
va kha nang loai khong khi ra khoi gian bao cua
nguyén li¢u kém hon. Do d6 trong qua trinh nguyén
liéu duoc bao quan, dudi tac dong cua cac yéu td
nay thi vitamin C bj ton that nhiéu hon ¢ miu c6
kich thudc 16n (Priyadarshini et al., 2023).
3.4. Anh hwéng ciia qua trinh chin va bao
quin lanh déng dén ham lwong
carotenoid trong puree xoai

Ham lugng carotenoid trong xoai twong ddi on
dinh trong qua trinh chan (Hinh 2A). Trong qua
trinh ndy, dudi tac dung cua nhi¢t dg thi carotenoid
cling s& hoa tan mot phan ra méi truong nude nhung
khong dang ké vi carotenoid 1a hop chét tan trong
dau (Skrede, 1996). Cu thé miu ddi chimg c6 ham
lugng carotenoid 14 41,92 pg/g, sau qué trinh chan
thi ham lugng chét nay 1a 40,78 ug/g cho mau M1
va 41,16 pg/g cho mau M2.
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Hinh 2. Anh huéng cilia qua trinh chin va bio quan lanh dong dén ham lwgng caroteniod ciia
puree xo0ai

(M1: kich thuoc nguyén liéu xoai 7x2x1cm, M2: kich thudc nguyén liéu xoai 10x2x1cm)

Trong qua trinh bao quan lanh dong, két qua
nghién ctru cho thdy ham lugng carotenoid giam dan
theo thoi gian bao quan cho tit ca cic mau thi
nghiém (Hinh 2A). Tuy nhién, muc d¢ giam ¢ hai
loai mau (c6 xu ly nhiét va khong xur 1y nhiét) la
khac nhau. Cu thé, miu ddi ching c6 ty 1¢ ham
lugng carotenoid giam nhiéu hon hai mau con lai
(Hinh 2B). O miu ddi chimg, mirc d6 giam 1a 7,47%
sau 45 ngay bao quan, so voi hai mau con lai M1 va
M2 1a 2,69% va 5,29%, theo thur tu. Nguyén nhan
dugc cho 14 hai mau M1 va M2 khi dugc chan trong
nudc nong da loai bé duge khong khi trong gian bao.
Béng cach nay, phan Gng oxy hoéa khong mong
muodn xay ra trong qua trinh bao quan lanh dong san
pham di duoc giam thiéu. Phan ting oxy hoa 1a mot
trong cac nguyén nhan gay giam carotenoid trong
san pham (Skrede, 1996). Bang mot cach xir Iy khac
dé bao quan xodi, , nghién clru cia Ramana et al.
(1984) cho thdy mau xoai duoc bao quan lanh dong
tu nhién s€ c6 ham lugng carotenoid thép hon nhiéu
(con lai 64%) so v6i mau di duge xir 1y bang cach
thém acid ascorbic (con lai 85%) sau 10 thang t6n
trir.

‘Tuong tu nhu dbi v6i vitamin C, kich thudc
miéng xoai dwoc chan ciing anh huéng dén hiéu qua
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ctia qua trinh chéan. Kich thudc miéng xoai 16n, hiéu
qué chan s& kém hon va viéc dudi khong khi ra khoi
gian bao cua nguyén li€u s€ kém (Priyadarshini et
al., 2023). Do d6 trong qua trinh bao quan, ty 1€ phan
htty carotenoid & mau nay ciing cao hon (Hinh 2B).
3.5. Anh huwéng ciia qua trinh chin va bao
quan lanh déng dén ham lwong
polyphenol tong ciia puree xoai

Tuong ty nhu cac vi chat dinh dudng khéc trong
trai cdy, khi xoai dugc chan trong nudc nong thi
cling ¢6 mot phan polyphenol hoa tan vio nudc
chan, dong thoi ¢ nhiét do cao thi polyphenol ciing
s€ bi phan huy (Skrede, 1996). Két qua 1a ham lugng
polyphenol tong trong mau ddi ching cao hon so véi
hai mau duoc chan (Hinh 3). Trong bdo co cia
Nguyen et al. (2022), két qua di cho thiy nhiét do
xtr Iy cang cao va/hodc thoi gian xur ly cang dai thi
lugng polyphenol trong san pham bi mat di cang
nhiéu. Cu thé, khi cac tac gid nay xu 1y nhiét ddi voi
nuéc ép dau ha chau & diéu kién xur li nhiét & 85°C
trong 2 phut thi ham lugng polyphenol con lai
268,54 mgGAE/L cao hon so véi khi xir Iy ¢ 85°C
trong 6 phat thi polyphenol con lai 245,26
mgGAE/L.
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Hinh 3. Anh huéng chin va bio quan lanh dong dén ham lwgng polyphenol tong

(M1: kich thuoc nguyén liéu xoai 7x2x1cm, M2: kich thudc nguyén liéu xoai 10x2x1cm)

Két qua ¢ Hinh 3 cho thay, trong qua trinh bao
quan lanh dong puree xoai, thi ham luong
polyphenol tong ting déu theo thoi gian bao quan.
Theo nghién ctru cia Ha et al. (2017) trén san pham
bot ca rot sdy phun duoc bao quan lanh & -18°C
trong thoi gian 3 thdng cho thdy, ham luong
polyphenol ting tir 758,54 mgGAE/100g chat kho
1én 979,10 mgGAE/100g chét kho. Piéu nay c6 thé
duoc gidi thich do trong qua trinh lam lanh dong,
céc phan tir nudc trong té bao thuc vat dong bing
lam xut hién tinh thé da. Ching lam t6n thuong
véch té bao cua nguyén lidu thuc vat, vi thé qua trinh
trich ly polyphenol dat hiéu qua cao hon. Bén canh
d6, dudi tac dong cta xir Iy nhiét (chan) s& giup cho
viéc pha v& véch té bao thuc vat boi cac tinh thé da
cang dé dang hon. Piéu nay gitp cho viéc giai
phong polyphenol ra ngoai té bao nhiéu hon trong
qua trinh trit d6ng (Hinh 3).

3.6. Anh hwéng ciia qua trinh chin va bao

quén lanh dong dén hoat tinh chong oxy
hoa ciia puree xoai

Hoat tinh chéng oxy hoa la mét dac tinh thé hién
chtic ning ciia cac hop chét sinh hoc trong san pham
nhu polyphenol, vitamin C,... Vi viy, gia tri cua
tinh chat nay trong puree xoai khi duoc bao quan
lanh dong sé& thay doi theo su thay doi ciia cac hop
chat sinh hoc twong tmg. Két qua nghién ctru & Hinh
4 cho thay hoat tinh chong oxy hoa & mau duoc chin
c6 giam hon so v6i mau déi ching. Két qua nay
dong pha véi sy thay d6i ham lugng polyphenol
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tong (Hinh 3) va ham lugng vitamin C (Hinh 1A).
Két qua nghién ctru ¢ Hinh 4 ciing phu hop véi
nghién ciru vé qua hong Pa Lat ciia Nguyen &Mai
(2018), qua hong sau khi dugc chin co hoat tinh
chbng oxy hoa con lai 39,41% thip hon mau hong
khong dugce chén la 41,83%. Hién tuong nay do su
khuéch tan ctia mét sb cau tir tan tir nguyén liéu vao
trong nudc ciia qua trinh chan 1am thay dbi thanh
phan chét tan cua nguyén liéu, dac biét 1a cac hop
chét c6 hoat tinh sinh hoc (Figuerola et al., 2005).

Trong qua trinh b4do quan lanh dong, hoat tinh
chéng oxy hoéa ciia puree xodi ting trong 7 ngay dau
clia qua trinh bao quan (Hinh 4). Két qua ndy phan
anh dung theo xu huéng ting cua ham luong
polyphenol tong trong qué trinh bao quan lanh dong
(Hinh 3), cong v6i xu hudng giam khong nhidu
trong qua trinh bao quan lanh dong ctia ham lugng
vitamin C (Hinh 1A). Tuy nhién, sau ngay thr 7 va
dac biét la sau ngay thir 14 cta qu4 trinh bdo quan,
thi ham luong polyphenol tong ting khong dang ké
(Hinh 3), két hop v&i ham lugng vitamin C giam
manh mé& hon trong qua trinh bao quan. Két qua 1a
sau 14 ngay dugc bao quan thi hoat tinh chdng oxy
hoa ctia puree xoai bat diu chuyén sang xu hudng
giam cho dén ngay bao quan thir 45 (Hinh 4). Khi so
sanh kich thudc cia miéng xo0ai duge st dung trong
qua trinh chan, thi két qua vé sy thay d6i hoat tinh
chbng OXy cua san pham ciing ctng xu hudng vdi sy
thay ddi cua ham luong polyphenol va ham lugng
vitamin C (Hinh 1, Hinh 3 va Hinh 4).
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Hinh 4. Anh huéng qua trinh chin va biao quin lanh dong dén hoat tinh chéng oxy héa ciia puree xoai

(M1: kich thuoc nguyén liéu xoai 7x2x1cm, M2: kich thudc nguyén liéu xoai 10x2x1cm)

4. KET LUAN

Két qua nghién ciru cho thiy dé bt hoat duoc
hoan toan enzyme POD trén bé mit ctia miéng xoai
thi diéu kién chan dugc sir dung 1a: (i) kich thudc
miéng xo0ai 7x2x1 va 10x2x1 cm, (ii) ty 18 NL:NC
1a 1:30 (w/v), (iii) nhiét d9 chan 1a 100°C va (iv) thoi
gian chan 14 120 giay. Phuong phap chan trong nuéc
noéng s lam giam cac hop chat c6 hoat tinh sinh hoc
ctia san pham puree x0ai so voi mau ddi chimg.
Trong qué trinh bao quan lanh déng, hau hét cac hop
chat nay déu giam theo thoi gian bdo quan, trur
truong hop cta hop chét polyphenol tong di nguoc
lai xu hudng. Ngoai ra, két qua nghién ctru ciing cho
thiy trong qua trinh bao quan lanh déng puree xoai,
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