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Xoai (Mangifera indica L.) 1a mot loai trai cay co gia tri dinh duong cao nhung chua duoc khai

thac san phdm ché bién dang bot hiéu qua. Muc dich ctia nghién ctru nay 1a cung cap dit lieu thuc
nghiém phat trién san phdm méi tit xoai. Thi nghiém duoc bé tri 4anh hudng ctia mot nhan to
(ham luong maltodextrin bé sung) voi 5 mitc khao sat (tix 0 - 10,5% w/w). Cac chi tieu danh gia
gom: Phenolic téng, duong khtt, hoat tinh chéng oxy ho4, ti trong va do hoa tan cta bot xoai. Két
qua cho thdy, ham luong maltodextrin bé sung anh huéng lon (P < 0,05) dén chat luong bot xoai
sau khi sdy. Viéc b6 sung maltodextrin ciing 1am ting ti trong va gidm do6 hoa tan ctia bot xoai.
Nghién ctru xac dinh sdy puree xoai bing phuong phap ctta s6 khuc xa voi ti 1é phéi tron 9%
maltodextrin sé tao ra san pham bot xoai chat luong cao giir lai hon 80% ham lwong phenolic tong
va hoat tinh khit DPPH. San phim thu duoc c6 thé sit dung truc tiép hodc dinh huéng phat trién

cac san phdm thyc phdm moi.

T khoa: Bot trdi cay, duong khit, khad nang khir DPPH, phenolic, say.

1. DAT VAN BE

Xoai (Mangifera indica 1.) 1a loai trai cay co
gia tri dinh duong va gia tri kinh t€ cao [1], theo
Cuc quan ly Thuc phdm va Duoc phdm Hoa Ky
(FDA) xoai la mét trong nhém nhiing loai trai cay
nhiét d6i dan dau trong viéc gia ting tiéu thu [2].
Tuy nhién, xoai lai kha dé bi hu hong va dé bi
thuong t6n nén yéu cau trong suét qua trinh
thuong mai ciing nhu bdo quan phai can than [3].
Cong nghiép ché bién xo0ai c6 thé cai thién kha
nang thuong mai va tiéu thu ctia nguyén liéu nay
nhu: San pham cip dong, san phim puree va cac
san pham bot. Phat trién nhitng phuong phap tao
ra nhitng san phdm méi, gitt lai gi4 tri dinh duong
ciing nhu dic tinh cdm quan cta san phdm la van
dé cot 16i dé thay ddi, vira ting gia tri (kinh té, st
dung) vira gitp giam ton that sau thu hoach. Bot
trai cay rat thuan tién dé phat trién nhitng san
phidm cong nghiép khac va con giam chi phi van

chuyén, bao quan [4]. Trong nhitng nghién ctiu
trude thi bot trai cay duoc san xuat ch yéu boi ky
thuat say phun. Khi sdy trai cay c6 ham luong
duong cao thi hién tuong két dinh 12 tré ngai chinh
trong sdy phun [4]. Doi véi nguyén liéu xoai,
nghién ctru ctia Djantou va cs (2007) cho théy, viec
bd sung chit mang da cai thién dic tinh cta bot
khi nghién [5]. Maltodextrin c6 kha ning trong
viéc gitt lai ham luong duong khit trong mau say
tao bot trai cay [6] va trang thai bot duoc cai thién
sau khi b6 sung maltodextrin [7].

Gan day, phuong phap sdy moi la sdy cira s6
khic xa (Refractance window - RW) duoc thiét ké
cht yéu dé tach 4m cac puree trai cay thanh dang
bot, dang miéng, hoac dang co dic [8]. Trong
phuong phap nay, ngudn nhiét tir nuéc néong thong
qua bang tai dé truyén nhiét vao thuc phdm thong
qua phuong thtic dan nhiét va birc xa nhiét. Nhiét
cap vao thuc phdm duoc dung dé boc hoi am. Ky
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thuat nay da duoc ching minh hiéu qua khi ap
dung vao nguyén liéu rau trai & cac san pham nhu:
Ca rot, dau va bi dao vi gitr lai gia tri dinh duong
(dac biét & ham lwong vitamin), mang lai gia tri
cho stc khée nguodi st dung (tir cac hop chat
chong oxy héa) va cdm quan san phidm (mau sic,
mui vi) [8]. Thim chi, mau xanh sang cta puree
mang tay xanh van con luu lai, khong thay dé6i khi
sdy RW va c6 thé so sanh chat lugng voi nhing
san phdm sdy bing phuong phap thing hoa [9].
Thém vao dé, hiéu qua ning luong cia phuong
phap RW cao hon so v6i nhimng thiét bi say doi luu
truyén thong [8]. Bot xoai da duoc nghién cttu so
sanh chat luong vat ly khi sdy bang cac phuong
phap say khac nhau gom: RW, say thiang hoa, siy
trong, sdy phun [3], [4]. Két qua cho thdy, phuong
phap RW cho két qua chat luong tot hon so véi sdy
phun va sy trong. Tuy nhién, viec danh gia chi
moi tap trung vao cac tinh chat vat Iy cta bot xoai
ma chua danh gia & gia tri dinh duong, mac du chi
tiéu nay rat quan trong vi lién quan mat thiét dén
stic khde nguoi st dung. Vi vay, trong nghién ctru
nay, sé tip trung nghién cttu anh huéng ciia ham
luong chat mang maltodextrin b6 sung dén chat
lwong ctia bot xoai tng dung phuong phap sdy cira
s6 khuc xa nham cung cap dit liéu thuc nghiém
trong viéc phat trién san phdm thuong mai tir trai
cay.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu

Nguyen lieu xoai (giong xoai T Quy) duoc
thu mua tir nong ho trong xoai tai 4p Thanh
Phuoc, xa Thanh Phong, huyén Thanh Phu, tinh
Bén Tre. Xoai duoc thu hoach trén cay khi bat dau
giai doan chin sém (giai doan 2) khoang 5 - 8 ngay
ké tir khi qua trinh phat trién trai hoan thanh giai
doan 1 (chua chin). Xoai sau khi tiép nhan sé tiép
tuc qua trinh @ chin tu nhién va duoc chia thanh 5
giai doan. Qua xoai duoc lua chon phuc vu nghién
ctu phai & giai doan 4 - 5 ctia qua trinh 1 chin, khi
qua xoai da chin vang déu, cau tric mém, c6 mui
thom ro rét. Xoai sau khi duoc lwa chon sé duogc

dem di so ché got vo, cat 1at 2 mm va chan. Sau do,
lat xoai duoc dem di xay nhuyén va ray qua ray 16
mesh, puree sau khi ray sé duoc dem di cdp dong
dé bao quan.

Maltodextrin b6 sung stt dung trong nghién
clu nay co ngudn goc tir An Po, voi chi s6 duong
luong dextrose (DE) dao dong tir 16,5 - 19,5.

2.2. Héa chat

Héa chat chinh dung trong nghién ctru gém
(99%),
2,5,7,8tetramethylchroman-2-carboxylic axit
(99%), axit gallic (99%), thuoc tht Folin (99%),
thudc tht DNS (99%) c6 ngudén goc tir Sigma-

2,2-diphenyl-1-picrylhydrazyl 6-hydroxy-

Aldrich, methanol va natri carbonate c6 ngudén goc
tit Trung Qudc va nuoc cat st dung trong nghién
ctru 1a nudce cat mot 1an dat chudn phan tich.

2.3. M6 hinh thiét bi sdiy RW

Trong nghién ctru tng dung thiét bi sdy RW
quy mo6 phong thi nghiém duoc thiét 1ap nhu mo ta
& hinh 1. Trong hé théng siy nay, buong sdy co
kich thudc 42 x 28 x 10 cm, nhiét d0 nuwéc nong
duoc 6n dinh thong qua bé diéu nhiét (Model
DH.WB000106, Daihan-Scientific, Australia) c6 thé
diéu chinh nhiét do tir nhiét do phong dén 99,9°C
+ 0,1°C. Trong suét qua trinh sdy, nhiét do tir nudc
nong sé truyén nhiét vao tdm plastic Mylar™) va
ttr d6 truyén nhiét vao vat liéu sdy nham thuc ddy
qua trinh thoat 4m.

2.4. Quy hoach thuc nghiém

Thi nghiém duoc bé tri hoan toan ngau nhién
voi mot nhan t6 1a nong d6 maltodextrin véi 5 muc
khdo sat gdm: 0% (mau doi ching), 6%, 7,5%, 9% va
10,5% (w/w) maltodextrin voi 3 1an lap lai. Nguyén
lieu puree xoai (100 g) duoc phéi tron voi
maltodextrin theo cac ti 1é khdo sat. Moi mau
puree xodi duoc trdi méng 2 mm trén tdm plastic
cta he thong sy RW quy mo phong thi nghiém.
Qua trinh say dién ra & 90°C cho dén khi vat lieu
sdy dat @0 4m dudi 5% thi sé dirng lai thu san phdm
dé nghién thanh bot xoai. Bot xoai thu duoc sé
duoc dung dé phan tich cac chi tieu chat luong bao
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gom: thanh phan phenolic téng, duong khit, hoat
tinh chéng oxy hoa, d hoa tan, ti trong.

Hinh 1. M6 hinh minh hoa hé thdng sdy RW
quy mo phong thi nghiém

Chii thich: 1 - Quat; 2 - B diéu nhiét: 3 -
Buong say; 4 - Vat liéu say; 5 - Lop plastic; 6 - Pién
tro gia nhiét; 7 - Nuoc nong; 8 - Bo diéu khién dién
ar.

2.5. Xac dinh ham luong phenolic téng

Mau bot xoai (0,5 g) duoc trich ly trong 10 mL
dung méi (6 mL methanol + 4 mL nudc) véi cac
budc thuc hién trong nghién cttu ctia Nguyén Thi
Van Linh va cs (2022) [10]. Ham luong phenolic
téng trong dich trich ly, tuong tng 0,6 mL dich
trich dwoc tron véi 1,56 mL thuoc thtt Folin-
Ciocalteu (duoc pha loang 10 lan bing nudc cat)
va dé yén trong 5 phut & nhiét do phong. Sau do,
cho vao 6ng nghiém 1,2 mL dung dich Na,CO,
(7,5% w/v). Mau dugc dé trong khong gian toi 30
phut truéce khi dem di do quang & do hap thu 765
nm. Téng ham luong phenolic duoc biéu dién
bang mg duong luong axit gallic trén gram chat
kho (mg GAE/gck). Duong chuén axit gallic: OD
= 3,42271xC i gaic (mg/mL) +0,04853 (R = 0,999)

2.6. X4ac dinh ham luong duong khix

buong khit duoc xac dinh theo mo ta cta
Miller (1959) [11] véi mot so thay d6i. Dich trich
ly trong nuéc nhu moé ta & muc 2.5 duoc bd sung
vao thudc thirt DNS (1 mL), sau d6 tién hanh gia

nhiét & 95°C trong 10 phuat. Sau 10 phuat, 6ng
nghiém duoc 14y ra lam nguoi va bé sung vao 2 mL
nudc cat. Tién hanh do quang & budc song 540
nm. Két qua duoc biéu dién bang mg duong luong
glucose trén gram chat kho (mg/gck). Duong
chuén glucose: OD = 2,39575xCyyeose (mg/mL) +
0,15734 (R? = 0,999)

2.7. X4c dinh hoat tinh chéng oxy

Hoat tinh chong oxy hoa cta bot xoai duoc
danh gia thong qua kha ning kht goc tu do 2,2-
diphenyl-1-picrylhydrazyl (DPPH) [12]. Dung dich
DPPH duoc chuin bi bang cach hoa tan 24 mg
DPPH vao 100 mL methanol va bao quan & 4°C
trong boéng t6i. Trudc khi st dung, dung dich duoc
pha loang bang methanol sao cho d¢ hat thu &
budc song 515 nm 1a 1.1. Dich trich mau thi
nghiém duoc tién hanh phan tng véi dung dich
DPPH vao mdi 6ng nghiém ch¢ trong 30 phut,
dem do @6 hap thu & budc séng 515 nm. Két qua
duoc biéu dién bing mg duong luong Trolox trén
g chat kho (mg TE/gck).

2.8. X4c dinh d) hoa tan

Do hoa tan ctia bot xoai dugc xac dinh theo
mo ta cta Caparino va cs (2012) [3] véi mot soO
thay d6i. Mau thi nghiém 0,5 g mau bot duoc dem
di trich ly voi nuoc cat dinh mirc 50 mL duoc tron
& toc do cao (~13.000 vong/phut) trong 5 phut
biang TE-102 Turratec. Sau d6, ly tam & 3.000
vong/ 5 phat. Hat 25 mL dung dich cho vao dia
petri da can trudc d6 va duoc lam kho. Mau duoc
say kho & 105°C va ghi nhan khéi luong 2 gio mot
lan dén khoi luong khong déi.

2.9. Xac dinh ti trong

Ti trong xac dinh theo mo ta ctia Goula va cs
(2004) [13]. Mau bot xo0ai sau khi sdy tién hanh
can mau trén ong dong thay tinh ghi nhan khoi
luong thu mau. Tiép tuc tién hanh trén 6ng dong
thdy tinh 10 mL, lac nhe va ghi nhan thé tich trén
mau. Ty trong (g/mL) 1a ti 1é gitta khoi luong mau
(g) va thé tich do duoc (mL).
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2.10. Xtr Iy s0 lieu

Thi nghiém dwoc 14p lai 3 1an va tat ca so lieu
phan tich ciing duogc lap lai 3 1an. Cac gia tri duoc
biéu dién bang gia tri trung binh va sai s6 chudn
clia cic gia tri trung binh, tinh toan bang phan
mém Microsoft Excel (2016). Phan tich phuong
sai mot chiéu (ANOVA) voi thit nghiém Turkey
duoc st dung dé kiém tra su khac biét voi muc y
nghia 5% bang phan mém IBM SPSS Statistics 26.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chat luong puree xoai trong nghién cttu

Puree xoai dugc dem di danh gia cac chi tiéu
chat lugng dau vao va trinh bay & bang 1. Két qua
bang 1 cho thdy, nguyén liéu ban dau co6 do 4m
kha cao. Ham luong phenolic tdng trong puree
xo0ai duoc ghi nhan dat 23,18 + 0,45 (mgGAE/gck)
la cao hon so v6i cac nghién ctru khac [14, 15].
Ham luong duong khit trong puree xoai dat 75,18
+ 3,36 mg/gck, thip hon so véi giong xoai
Alphonso [16].

Bang 1. Chét lugng puree xoai trong nghién ctu

Chi tieu Ham luwong
bo d4m (%) 90,03 + 0,68
TPC (mgGAE/gck) 23,18 £ 0,45
buong khir (img/gck) 75,18 + 3,36
Hoat tinh chong oxy hoa 6,31+ 0,66
(khit DPPH) (mgTE/gck)

Ghi chu: Céc gid tri diroc trinh bay duoi dang
gi4 tri trung binh cua 3 Ian Igp +/- sai s6 chuan.

3.2. Anh huéng ctia maltodextrin dén ham
lugng phenolic tdng, dwong khir va hoat tinh
chéng oxy hoa trong bot xoai

Hinh 2 thé hién su thay ddi ctia phan tram con
lai ham luong phenolic t6ng, duong khir va hoat
tinh kht DPPH trong bot xoai & nhitng néng do
maltodextrin khac nhau. Két qua cho thdy, cac
thanh phan ham luong phenolic tong, duong khir
va hoat tinh khit DPPH & tit ca méu sdy déu thap
hon so v6i mau trudc sdy. Bén canh do, viec ting

ham luong maltodextrin bé sung c6 xu huéng lam
tang phan tram con lai & ham luong phenolic téng,
duong khit va ca hoat tinh khit DPPH sau khi say
(P<0,05).

Thanh phan ham luong phenolic t6ng dugc
béo céo 1a thanh phan nhay cam vé6i nhiet do va dé
bi phan huy khi sdy & nhiét do cao [17]. Ngoai ra,
su tén that & ham luong phenolic tong trong qua
trinh sdy con c6 thé do nhitng enzyme c6 mait
trong xoai nhung chuwa bi v6 hoat hoan toan sau
qua trinh chan [18] nhu polyphenol oxidase (PPO)
va peroxidase (POD) [19]. Trong xoai, ham luong
duong chiém cting khé cao, duong khtr cha yéu
gbdm c6 glucose, fructose,... [20]. Trong qué trinh
sdy & nhiet do cao mot nguyen lieu chira duong
cao nhu xoai sé dé dang gay ra t6n thit thanh
phan nay cht yéu thong qua phan ung Maillard
lam ton that ham lwong duong khir [21].

Két qua & hinh 2 ciing thé hién ro hiéu qua
ctia maltodextrin trong viéc han ché ton thit &
ham luong phenolic téng va duong kht. Nghién
ctru trudc day da cho rang, khi ting maltodextrin
thi sé han ché bé mat tiép xuc clia cac hop chat
hoa hoc trong puree xoai v6i nhau [22] cting nhw
voi nhing tac nhan xdc tac phan ung, nho do git
lai ham lwong phenolic téng va duong khir hiéu
qua hon. Thém vao d6, khi b6 sung maltodextrin
sé lam tang ham luong chat kho trong vat lieu sdy
[23], dan dén lam gidm hoat tinh nuoc (a,) [24] va
hé qua la lam gidm hoat tinh cia enzyme trong
puree xodi. Két qua cta nghién ctu nay ciing
tuong tu nhu két qua nghién ctu cta Chong va
Wong (2017), theo d6, maltodextrin c6 kha niang
tot trong viéc gitr lai ham luong phenolic téng cho
bot trai hong xiém [25]. Tuy nhién, khi bé sung
maltodextrin cao hon (ting tir 9% lén 10,5%) thi xu
huéng gitr lai ham luong phenolic téng bi gidm.
Diéu nay c6 lién quan dén thoi gian sdy dai, mau
10,5% co thoi gian sdy duoc bao cao dai hon so voi
mau 9% maltodextrin [26]. Vi trong qud trinh sdy
st dung nhiét cao thi thoi gian sdy cting chinh la
thoi gian phan ting, thoi gian cang dai sé dan dén
muc do phan huy cta ham luong phenolic tong sé
cang cao [27].
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Hinh 2. Sy thay d6i ctia phan tram con lai ctia ham lwong phenolic téng, dudng khix va hoat tinh khir
DPPH trong bét xoai sdy RW duéi nhitng nong do maltodextrin khac nhau
Ghi chi: Céc chir cdi in hoa khdc nhau thé hién cdc gid tri trung binh TPC khac nhau cé nghia
(P<0,05), cdc chit cdi in thuong khic nhau thé hién cdc gid tri trung binh cia duong khir khac nhau co
nghia (P<0,05), cdc ky hi¢u *, ** khdc nhau thé hién céc gid tri trung binh cia kha nang khir DPPH khac

nhau co nghia (P<0,05).

Két qua & hinh 2 cho thdy, hoat tinh kht
DPPH trong mau bot xoai con lai tot nhat & mau
maltodextrin 9% va 10,5%. Dit liéu thuc nghiém cho
thdy xu huong thay déi ctia hoat tinh khirt DPPH
ghi nhan c6 su lién quan voi su thay ddi ham luwong
phenolic téng. Ham luong phenolic téng va cac sac
to ty nhién duoc bao cao c6 hoat dong nhu cac hop
chat chong oxy hoa [28], [29] nho vao cau tric ly
tuong co thé hoat dong nhu cac chat khir goc tu do
va trc ché su hinh thanh cac géc tu do dudi su xtc
tac ctia cac ion kim loai chuyén ti€p. Chinh vi vay,
trong nghién ciru nay, moi twong quan gitra hoat
tinh chong oxy hoa cuing véi ham luong phenolic
tong rat 16m.

3.3. Anh huéng ciia maltodextrin dén cac tinh
chat vat ly ciia bot xoai

Hinh 3 thé hién su thay d6i cta ti trong va do
hoa tan cta bot xoai & nhimg noéng do
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maltodextrin khac nhau. Két qua cho thay, khi
ting nong do maltodextrin thi ti trong bot xoai co
xu hudéng tang dan nhung do hoa tan lai giam.

Qua trinh sdy RW duoc danh gia 1a qua trinh
sdy truc tiép, nhiét do cao dan dén hién twong mat
ciu tric va co rat ¢ vat lieu sdy, diéu nay lam ting
ti trong ctia bot xoai khi sdy RW so voi nhimg
phuong phap sdy khac nhu sdy phun va sy thiang
hoa [3]. Sy gia tang ti trong thuc cta bot xoai khi
bé sung maltodextrin trong qua trinh sy RW ciing
ghi nhan tuong tu nhu bao cao cuia Zotarelli va cs
(2017) [4]. Trong qua trinh sdy puree xoai, su co
mat ctia maltodextrin c6 kha nang tao lien két voi
cac thanh phan chat tan khac c6 mit trong puree
nhu: Sucrose, glucose, fructose... dé hinh thanh
cac cau tir c6 phan tr luong 1on dan dén giam kha
ning hoa tan ctia bot xoai. Hé qua, nong do phoi
tron maltodextrin cang cao thi kha nang hoa tan
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cang giam [30]. Két qua nay ciing tuong tu trong  bot xoai sdy thang hoa [30], bot dia [33]...

nhitng nghién cttu vé bot xoai sdy phun [31], [32],
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Hinh 3. Sy thay d4i ctia ti trong va d6 hoa tan ctia bot xoai sdy RW duéi nhitng nong do
maltodextrin khac nhau
Ghi chu: Cic chi cdi in hoa khdc nhau thé hién cdc gid tri trung binh cua ti trong khdc nhau co
nghia (P<0,05), cédc ky hiéu * ** khidc nhau thé hién cdc gid tri trung binh cua do hoa tan khic nhau co

nghia (P<0,05).
4. KET LUAN

Nghién ctru da danh gia duoc viec b sung
maltodextrin c6 anh hudng lon dén chat luong clia
bot xoai tao thanh tir qua trinh sdy RW. Cu thé,
maltodextrin c6 hiéu qua trong viéc han ché tén
that & nhimg thanh phan hoa hoc (ham lwong
phenolic tong, duong khir) va hoat tinh chong oxy
ho4 ctia bot xo0ai sau khi sdy nho vao su thay déi
hoat d¢ nudc ctia nguyén liéu va kha niang han ché
cac thanh phan ho4 hoc tiép xuc véi cac tac nhan
gay phan huy. Thém vao do, sy gia tang ham
luong maltodextrin khi phéi tron sé lam giam do
hoa tan va tang ti trong ctia bot xoai. Sy bot xoai &

ti 1é phoi tron 9% maltodextrin tng dung phuong
phap sdy RW c¢ thé thu duoc san phdm bot xoai
chat Iuong cao. Bot xoai thu duoc c6 thé sir dung
truc tiép hodc tng dung vao phat trién cac san
phdm thyuc phdm khac nham gia tang gia tri dinh
duong.
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Nghién ciru ndy duoc tai tro boi Quy Phat
trién khoa hoc va cong nghé NTTU trong dé tai
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EFFECT OF MALTODEXTRIN ADDITION ON THE QUALITY OF MANGO
(Mangifera indical..) POWDER DRIED REFRACTANCE WINDOW DRYING

Nguyen Thi Van Linh!, Ngo Phuoc Tai', Nguyen Thi Thuy Dung*
! Nguyen Tat Thanh University
Summary

Mango (Mangifera indica L.) is a fruit with high nutritional value that has not been effectively
processed into powder. The objective of this investigation was to provide experimental data for
the development of new mango-based products. The experiment was designed to evaluate the
effect of one factor (maltodextrin component) at five levels (from 0% to 10.5%). Evaluation criteria
include total phenolics content, reducing sugars, antioxidant activity, density, and solubility of
mango powder. The results provided that maltodextrin could play an important function in
producing high-quality of mango powder with more than 80% retention of total phenolics content
and DPPH radical scavenging activity. Besides, the addition of maltodextrin would increase the
density and decrease the solubility of mango powder. The study determined that drying mango
puree using the refractive window technique with a maltodextrin mixing ratio of 9% would
produce mango powder products of greater quality. The resultant products may be consumed
directly or used for developing novel food products.

Keywords: Fruit powder, reducing sugar, DPPH-radical scavenging activity, phenolics, drying.
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