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Tém tit

Trdi dwa lw6i (Cucumis melo L.) chiva nhiéu thanh phan dinh dudng quy, c6 loi cho sitc khée con ngudi.
Muc dich nghién civu la danh gid dnh hiedng mét s6 yéu té cong nghé ciia qud trinh sdy bot dén thanh phan
dinh dwéng ciia bt trdi dwa lwdi, bao gom ty 1é gum arabic, maltodextrin va thoi gian sdy microwave. Hiéu
qua ciia qud trinh sdy bot dwgc ddnh gid thong qua hiéu sudt thu héi, hoat dong dé miede, gid tri mau sdc,
@é hoa tan, ham lwong acid tong, vitamin C, carotenoid. Két qua thuc nghiém cho thdy & ty 1é gum arabic
10%, maltodextrin 3% vai thoi gian xu ly trong microwave 13 phut dat hiéu sudt thu héi 44,39+0,12%; hoat
dong nudc 0,346x0,03; gia tri mau L va b la 38,86+0,04 - 5,73+0,035; dé hoa tan la 90,57+0,23%,; ham
lwong acid téng 0,52%0,01%, ham lwong vitamin C 25,72+0,33 mg% va ham lugong carotenoid 27,98+0,25
ug/g. Két qua nghién civu ndy gop phan cung cdp dan liéu khoa hoc quy gid vé trdi dwa hedi, dic biét cho
nganh céng nghé thure pham.
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Abstract

Cucumis melo L. contains available good nutrients to human health. The purpose of the study was to
evaluate effect of foam drying technological factors on nutritive value of cantaloupe fruit pulp, including
the percentage of gum arabic, maltodextrin and microwave drying time. The efficiency of foam drying was
evaluated by recovery efficiency, water activity, color, solubility, total acid, vitamin C, and carotenoids. The
results show that the rate of gum arabic was 10%, maltodextrin 3% with 13 minutes of microwave treatment
time, the recovery yield was 44.39+0.12%, water activity 0.346+0.03, values L and b are 38.86%0.04-
5.73+0.03; solubility was 90.57+0.23%;, total acid content 0.52%0.01%;, vitamin C content 25.72+0.33 mg%
and carotenoid content 27.98+0.25 ug/g. The study results have contributed to providing valuable scientific
data on cantaloupe, especially for the food industry.

Keywords: Cucumis melo L., mixing, foam drying.
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1. Mé dau

Dua lu6i (Cucumis melo L.) 1a mét loai trai cdy
c6 gia tri kinh té cao vi la ngudn cung cip t6t cac
chat xo, carbohydrates, carotene, protein, khoang
chat, phenolics va niacin... déu 1 nhitng thanh phan
chbng oxy hoa, hoat dong chdng viém, khang khuan
va khang nam, cin thiét cho hoat dong sdng cia co
thé, giup tang thi lyc. Tuy nhién, dua luéi thuong
dugc dung dang tuoi, vi ham lugng nudc cao nén
thoi gian bao quan twong ddi ngan. Bén canh do,
qua trinh van chuyén tir noi san xuat dén tay nguoi
tiéu dung mat khoang thoi gian nhat dinh, nén trai
khong con tuoi, tham chi ching c6 thé bi thdi, tng,
giam gia tri dinh dudng. Pay 1a van d& khién cho
céc thuong 1ai phai dau dau; cac nha khoa hoc tim
bién phap xir Iy nhu nghién ctru phuong bao quan
duoc 14u hon hay tao ra san pham méi dé co thé gitr
duoc nhirg vu diém ctia san pham, van con nguyén
gia tri dinh dudng cua trai tuoi khi dén tay nguoi
tiéu dung. Pong thoi gitip cho thwong 1ai giam bt
ap luc phai ban nhanh, ban 15, nhitng trai con tdn
kho cling van c6 thé tiéu thu dugc.

Bot trai cay hoa tan, mot san phém c6 gia tri su
dung cao, vi chiing c6 thé bao quan dugc 1au ma van
dam bao dugc gia tri dinh dudng cé trong nguyén
liéu ban dau. Do d6 4m cua san phém thép nén co thé

bao quan dugc 1au ¢ diéu kién nhiét do thuong. Hon
nita, dang bdt s€ giap thuan tién cho qua trinh van
chuyén va ché bién cac loai san pham khéc. Trong
nganh cong nghé thyc pham hién nay thi c6 nhiéu
phuong phap san xuét bot khac nhau nhung trong
do phu:ong phap say bot s& giup tiét kiém duogc thoi
gian sdy va duy tri tot cac thudc tinh chét lugng cua
dua ludi co gia tri cao hon so vdi cac phuong phap
thong thuong. Tdc do 1am kho c6 thé duoc ting 1én
bang viéc tao bot do 1am cho hdn hop nguyén lidu
xép hon, tao diéu kién cho do 4m bén trong di chuyén
ra ngoai nhanh hon trong qué trinh say, lam tang kha
nang bao quan cua bot.

2. Phuwong phap nghién ciru

Nguyén li€u st dung 1a trai dua ludi c6 d6 chin
vuot d§ chin thu hoach (sau khi ra qua 30-35 ngay),
v6 ¢6 mau xanh, ruét mau cam, co khdi lugng tur
1300g -1600g. Dua ludi 1a nhitng qua bi bién dang,
chin qua han do khong tiéu thu kip. Phu gia str dung
trong nghién ctru: Gum Arabic (Phap), Maltodextrin
(Phap), CMC (Ha Lan), Tween 80 (Trung Qudc).

Thiét bi stir dung: Thiét bi do mau L*, a*,
b* (Konica Minolta-CR400), thiét bj do hoat d6
nudc (Aqualab 4TEV - MY), Microwave (NN.
SM33HMYUE-Panasonic), can dién tir (KERN,
EMB 600-2 - buc)...

Bang 1. Cac phwong phap phén tich cic chi tiéu trong nghién ciru

Chi tiéu theo doi

Phuong phap phan tich

(%) (m /m,) x 100, trong do:

Hiéu suét thu hdi (%)

m: tong lwong chét kho trong san pham (g)

m: téng lugng chat kho trong dich nhép liéu (g)

Do mau sic (L,a,b)

Hoat d¢ nu6c a

Ham lugng carotennoid (ug/g) AOAC 941:15
Ham luong acid tong (%)

Ham lugng vitamin C (mg%)

Str dung thiét bi do mau Colorimeter

Str dung thiét bi do Aqualab 4TEV

TCVN 4589:1988

Phwong phap chuan d6 Tod

Quy trinh ché bién tong quat: Trai dua ludi —
Xt Iy s0 bo (loai bo vo, hat) — Nghién — Thuy phan
(0,4% enzyme pectinase, pH = 4,5; nhiét 46 50°C/30
phut) — Phdi tron (1% CMC; 0,1% Tween 80, Gum
arabic, Maltodextrin) — Panh bong dich (st dung
may danh trimg, thoi gian 15 phit)— Say bot (sir

dung microwave, 1200 W, 100 g mﬁu/lﬁn)—» Nghién
min bot — Pong g6i PA chan khong — Bét dua ludi.

Nghién ctru ché bién bot dua ludi bang phuwong
phép sy bot duoc thuc hién trén nguyén tic khi
nghién ctru anh hudng cua yéu td nao thi yéu t6 do
thay doi, cac yéu t6 con lai giit nguyén. Thi nghiém
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sau ké thira két qua cta thi nghiém trude. Cac mau
thi nghiém duoc tién hanh 13p lai 3 1an, s6 liéu duoc
phan tich thong ké theo phuwong phap ANOVA qua
phép thir LSD véi do tin cdy 95% bang phin mém
Statgraphic centurion XV va vé do thi bang chuong
trinh Microsoft Excel.

3. Két qua va thao luin

3.1. Anh huwéng ty 1§ phoi tron gum arabic
dén chit lwong san pham

Két qua Hinh 1A cho thdy, khi ting ty 18 gum
arabic tir 6% 1én 14% thi hiéu suét thu hdi ting dan
va dat gia tri cao nhat ¢ ty 1& 14% (39,83+0,13%),
diéu nay co thé do carbohydrates trong thanh phan
clia gum arabic c6 kha ning lién két v6i cac ciu tir
cua cac hop chat dé bay hoi trong qua trinh vi bao,
dan dén khéi lwong hdn hop c6 xu hudng ting.
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Hinh 1. Anh huéng ty 1é gum arabic dén hi¢u suat
thu hoi (A) va do hoat dgng ciia nwéc (B)

Mit khéc theo Hinh 1B ciing cho théy, khi ting
ty 1€ gum arabic tir 6% 1én 14%, tuong tng hoat do
cua nudc tang tu 0,429+0,07 1én 0,487+0,05. Néng
d6 chét kho cua dich say cang cao ing véi ty 1é gum
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arabic bd sung vao cang nhiéu, khi d6 lam luong
nude trong dich sdy dua ludi cao nén qué trinh bic
hoi nuéc xdy ra cham, dan dén hoat do ctia nude cua
bot sau sdy s& cao (Fernandes & cs., 2014).
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Hinh 2. Anh huéng ty 1é gum ag‘abic dén gia tri L va
b cia san pham

Két qua Hinh 2 cho thay, khi ting ty 1& gum
arabic tlr 6% 1én 14%, gia tri mau sic L giam tir
39,14+0,14 xuéng con 38,65+0,07 va gia tri b nguogc
lai tang tr 3,30+0,12 1é€n 3,73+0,09. Nguyén nhan
12 do gum arabic c6 mau tring nga chir khong phai
mau tring sang so voi cac phu gia khac nén mau sic
clia san pham ciing bi anh huong theo va hon nita
do gum arabic bao gdm cac loai duong khac nhau
cung voi phtic hop arabinogalacto-protein, nén cé
thé 1am cho n6 nhay cam hon véi phan tmg héa nau
khong enzyme trong qua trinh sdy (Mahendran &
cs., 2008).

Theo két qud khao sat nhu Hinh 3A, ham lugng
carotenoid ty 1€ thudn véi ty 1€ gum arabic, n(‘3ng do
chat kho trong dung dich cang cao thi lugng nuéc
cang tach ra it, nén ton that carotenoid cang thap.
Do gum arabic mém déo va c6 kha ning chéng bién
dang vi nang va nirt, lam sy mat di ctia caroten thip
hon nhiéu. Cy thé khi ting ty 1é gum arabic tir 6% lén
14% tuong tmg v6i kha niang mat di ciia carotenoid
cang thap, 6% mat nhiéu hon (17,39+0,33 pg/g) dén
14% mat it nhat (20,58+0,21 pg/g). Két qua Hinh
3B ciing cho thdy, khi ting ty 16 gum arabic tir 6%
1én 14% thi d6 hoa tan san pham ting dan va dat gia
tri cao nhat tai 14% (71,93+0,62%). Nguyén nhén 1a
trang thai sét ciia gum arabic gitip cho dung dich c6
ham lugng chét ran cao v6i do nhét thép va do hoa
tan cao (1én dén 50%) trong ca nude lanh va nudc
néng (McNamee & cs.,1998).
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Hinh 4. Biéu db thé hién dnh huéng ty 1€ gum arabic
dén ham lugng acid tong (A) va ham luwgng vitamin

C (B) san phé"im

Két qua tir Hinh 4A cho thiy, ham luong acid
tong va ham lugng vitamin C ¢6 anh hudng déng ké
bi lwong gum arabic hd tro sy kho. Ham luong acid
tong ty 1& thuan véi ty 1& gum arabic, khi ting ty 1&
gum arabic tir 6% 1én 14% thi ham lugng acid tong
tang tir 0,24+0,024% 1én 0,36+0,022%. Nguyén nhan
1a gum arabic ¢6 thé rc ché qua trinh oxy héa acid hiru
co, tao 16p phu do d6 bao vé sy phan huy acid hitru co
va trc ché 16 rang su giam acid tong (Ghulam & cs.,
2015). Mit khac qua Hinh 4B ciing nhan thiy, ham
luwong vitamin C cling tang khi ty 1€ gum arabic ting,
tir 14,01£0,23 mg% lén 18,08+0,642 mg%. Nong do
gum arabic tidng 1én lam tang kha nang luu giti ham
luong vitamin C trong qua trinh say, c¢6 thé 1a do dic
tinh nhii hoa tot cia gum arabic, do d6 ngin ngira
qua trinh oxy héa va thity phan. Két qua nay phu hop
v6inghién ctiru cua Eltoum & Babiker (2014) trén ca
chua: ton thét vitamin C trong lat ca chua giam khi
ty 1€ gum arabic tang.

3.2. Anh huéng ty 1¢ phoi tron maltodextrin dén
chit lwgng san phflm

Két qua Hinh 5A cho thdy, khi ting ty 18
maltodextrin tir 1% 1én 5% thi hiéu suit thu hoi
ting dan va dat gia tri cao nhat & muc phdi tron
5% (43,47+0,08%). Maltodextrin vira la chit hd tro
hoa tan, vira 1a chat don trong qua trinh say, lam
tang hiéu suat thu hdi ciia bot sau khi siy (Pang
& Diang, 2018). Mat khac qua quan sat Hinh 5B
cling cho thiy, khi ting ty 1& maltodextrin tir 1%
1én 5%, hoat 6 nudc giam tur 0,441+0,05 xuéng
con 0,405+0,03, két qua nghién ciru nay ciing
tuong ty nhu nhan dinh cua Quek & cs. (2007)
trong nghién ctru vé bot dua hau, viéc bd sung
maltodextrin c6 thé 1am ting tdng ham luong chat
ran trong dich va giam lugng nudc bay hoi. Nong
d6 chat kho cuia dich sdy cang cao twong tng lugng
maltodextrin bd sung vao dich cang nhiéu, khi dé
ham luong nudc trong dich sdy cang thip. Hon
nita, maltodextrin 1a thanh phan hd tro cho qua
trinh sdy, gitp san phdm nhanh kho va c6 do 4m
thap (Ping & Ding, 2018).
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Hinh 6. Biéu d(:'i thé hién anh huéng ty l(:e maltodex-
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Két qua Hinh 6 cho thay, khi tang ty 18
maltodextrin tir 1% 1én 5%, gia tri mau sic L tang tir
39,07+0,10 1én 39,52+0,21. Nguoc lai gia tri mau sdc
b suy giam tir 3,61+0,07 xubng 2,81+0,08. Két qua
nay phu hgp véi béo cdo cta Ferrari & cs. (2012) do
sang clia bot tang khi ting nong d9 maltodextrin, vi
viéc thém maltodextrin vao bdt qua dau gay ra hiéu
g pha lodng dan dén 1am mét mau san pham. Gia
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tri d6 sang cao hon thu dugc ¢ néng do chét mang
cao hon, tham s6 b khong cho thy su khac biét thong
ké. Pé san pham c6 d9 sang, mau vang pht hop véi
qua trinh sdy va bot c6 mau twong ty nhu trai twoi
thi nén sir dung nong do maltodextrin vira phai vi
maltodextrin gay ra sy d6i mau déng ké, anh huong
dén mau san pham.
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Hinh 7. Biéu do thé hién anh hwéng ty 18 maltodex-
trin dén d¢ hoa tan (A) va h&‘m} lwgng carotenoid (B)
cua sian pham

Két qua Hinh 7A cho thdy, khi ting ty 18
maltodextrin tr 1% 1én 5% thi do hoa tan cua
san pham ting dan va dat gia tri cao nhat tai 14%
(78,30+0,56%). Theo Samahy & cs. (2007), d6 hoa
tan tang 1én khi tdng lugng maltodextrin dugc thém
vao trong qua trinh siy phun chét 1ong. Nguyén
nhan 1a do ban chét ctia maltodextrin ¢6 do nhét
thip khi & ham luong chat rin cao va su hién dién
ctia maltodextrin lam ting do hoa tan ciia cac mau do
chat mang nay hoa tan cao trong nudc. Theo két qua
khao sat Hinh 7B, ham Iugng carotenoid ty 1¢ thudn
voi ty 1€ maltodextrin, khi ting ty 1¢ maltodextrin
tr 1% 1én 5% tuong ung véi carotenoid thu dugc 1a
19,88+0,84 pg/g va 23,94+0,55 pg/g. Nguyén nhan
c6 thé 1a do ham luong maltodextrin cao nhat thac
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déy hang rao bé mit tot hon, do d6 lam giam su mét
mét caa ddu va cac carotenoid, viéc su dung néng
d6 chat h trg 1am kho cao hon c6 thé gop phan tao
ra mot chét nén bao boc hiéu qua hon dé bao vé cac
hop chét hoat tinh sinh hoc. Maltodextrin dugc biét
la nhanh choéng tao thanh mdt mang luéi day dac
trong qua trinh sdy, do d6 bao vé tot cho vat liéu 13i
(Gharsallaoui & cs., 2007).
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Hinh 8. ,Biéu dd thé hién anh hudéng ty 1€ malto-
dextrin den ham lwgng acid tong (A)ova?l ham lwgng
vitamin C (B) ciia san pham

Theo Phan & cs. (2021) maltodextrin hoat dong
nhu mot chat 6n dinh vitamin C trong viéc bao v¢
vitamin C khoi qua trinh oxy hoa, dong thoi né ciing
¢6 thé e ché qua trinh oxy héa acid hiru co, tao 16p
phu do d6 bao v¢ su phan huy cac acid hitu co va tic
ché 13 rang sy giam acid tong. Tuong ty két qua tir
Hinh 8A cho thiy, ham luong acid tong bi anh hudng
dang ké boi matodextrin 1a cht hd tro say kho. Ham
lugng acid téng ty 1€ thudn vdi ty 1€ maltodextrin,
khi tang ty 1¢ maltodextrin tur 1-5% thi ham lugng
acid tong tang tir 0,34+0,02% 1én 0,48+0,02%. Qua
Hinh 8B ciing cho thdy, ham luong vitamin C ting
tir 17,8+0,46 mg% 1én 22,3140,37 mg% khi néng do
maltodextrin tang tir 1% dén 5%.

3.3. Anh hwéng thoi gian xir 1y trong
microwave dén chét lwong san phim
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Két qua Hinh 9A cho thiy, khi ting thoi
gian xir 1y tir 11 phut 1én 15 phat thi hi¢u suat thu
hdi giam dan va dat gia tri cao nhit & 11 phut 1a
44,87+0,02%. Nguyén nhan 1a do thoi gian say thap
thi qué trinh boc hoi nudc cham 1am hiéu suét thu
hdi san phim cao nhung d6 4m bot ciing s& cao. Thoi
gian sdy dai tuy 1a dat do am kha t6t nhung s& co
mot it bot thu hdi bi chay, anh hudng tdi mau séc,
mui thom hodc bi bién tinh (Ping & Ding, 2018).
Tuong tu Hinh 9B cho thay, khi ting thoi gian sdy
tir 11phat lén 15 phat thi hoat d nudc giam tu
0,403+0,07 xuéng con 0,332+0,02. Nguyén nhan
1a khi thoi gian sdy tang dan thi lugng nudc trong
san pham thoat ra cang nhanh va vi thé da tao ra
mot 16p mang cung ran trén bé mat, do d6 han ché
luong nudce con lai thoat ra bén ngoai moi trudng.
Tuong ty nhu bao cao Cao & Mac, nghién ctru anh
huéng cua phuong phap sdy phun dén chit lugng
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san pham bot nhau ching minh nhiét d6 cang cao
hay thoi gian sdy cang dai thi d6 am (d6 hoat dong
nuéc) bot nhau cang thap.
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Hinh 10. Biéu d thé hi¢n inh huéng thoi gian xir 1y
dén gia tri mau L va b sdn pham
Két qua thé hién ¢ Hinh 10 cho thdy, khi
tang thoi gian xu ly tu 11 phut 1én 15 phut, gia tri
mau sic L giam tir 39,4340,37 xudng 36,77+0,42.
Nguoc lai gia tri mau sic b ting manh tir 4,50+0,38
1én 6,11+0,37. Nguyén nhan 1a do khi thoi gian x1r
ly ting dén, cac gia tri thé hién mau sic L giam va
b ting nghia 1 khi sdy cang lau tai mot nhiét do
nhat dinh thi gia tri mau séc sé bién d6i mot cach
dang ké, mau sic clia san pham bit dau nga sang
tdi. Su suy giam mau sic nay mot phan 1a do su
thay doi cac dong phan hinh hoc ctia carotene ciing
vOi cac phan tng hda ndu phi enzyme nhu phan
rng Maillard ciing c6 thé gay ra sy suy giam mau
sic (Debjani & cs., 2006).

Két qua Hinh 11A cho thay, khi thoi gian xir
1y tir 11 phat 18n 15 phat, d6 hoa tan ctia san pham
ting dan, tir 83,37+0,85% lén 92,55+0,24% dat
gia tri cao nhat tai 15 phat. Nguyén nhan 1a do khi
thoi gian xtr 1y kéo dai thi nhiét d6 cua san phdm
s€ tang ma theo dinh luat Van’t Hoff, khi nhiét 4o
tang, toc d6 phan tng ting theo. Khi nhiét do tang
lam tang tinh linh dong va lam xao tron cac phan
tr trong hat bot. Vi thé khi nhiét do cang cao hay
thoi gian phan xu ly cang kéo dai, thi d6 hoa tan
cang tang. Theo két qua khao sat nhu Hinh 11B,
ham lugng carotenoid ty 1¢ thuan voi thoi gian x
1y, cu thé khi ting thoi gian xur 1y tir 11 phut 1én
15 phut twong tng voi carotenoid thu dugc cao

94

nhét 1a 28,06+0,21 pg/g tai 11 phit va thip nhat
12 26,41+0,22 pg/g khi 15 phat. Nhiét do say cang
cao, thoi gian siy cang dai thi carotenoid giam
cang nhiéu. Trong qua trinh sy, luong 4m trong
nguyén liéu thoat ra bén ngoai méi trudng siy.
Trong qua trinh di chuyén 4m, céc cau tir trong
nguyén liéu s€ bi nudc 16i kéo va thoat ra ngoai
moi truong, do d6, ham lugng carotenoid trong
dich dua luéi s& giam dan.
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Hinh 11. Biéu d6 thé hi¢n anh huéng thoi gian xit Iy
dén do hoa tan (A) va ham lygng carotenoid (B) cia
san pham

Két qua tir Hinh 12A cho thdy, ham lugng
acid tong cang giam khi ting thoi gian xir 1y tir 11
phut 1én 15 phut giam tir 0,56+0,015 % xudng con
0,38+0,02%. Do acid tong 1a mot hoat chat nhay cam
voinhiét do, khi kéo dai thoi gian séy thi nhiét d0 cua
san pham s& tang, do d6 acid tong s& cang bi mat di
khi thoi gian sdy cang dai. Mt khac Hinh 12B cho
két qua ham lwong vitamin C ciing bi anh huéng dang
ké boi thoi gian xir Iy. Ham luong vitamin C giam
khi tang thoi gian xur ly, tor 26,41+0,182 mg% giam
xuéng con 23,07+0,182 mg%. Do vitamin C 1a mot
trong nhitng vitamin tan trong nudc do do trong qua
trinh sy, chiing theo nudc khuéch tan ra bén ngoai va
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gdy ton that. Dong thoi, vitamin C rat nhay cam véi
nhiét d6. Nhiét d sdy cao, hay thoi gian sdy cang dai
tdc d6 phan ng oxy héa vitamin C din ra manh liét
dan dén sy phan huy manh mé (Cao & Mac, 2019).
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Hinh 12. Biéu d6 thé hi¢n 4nh huwéng thoi gian xir Iy
dén ham lwong acid tong (A) va ham lweng vitamin
C (B)

4. Két ludn

Sau qué trinh nghién ctru, thu dugc két qua cua
cac chi tiéu cting gia tri t6i wu cua timg nhén t6 siy
bot bot dua ludi nhu sau: Bot dua ludi thu duoc khi
sir dung phuong phap sy bot trong microwave véi
ty 1€ gum arabic 10%; maltodextrin 3%; tween 80 la
0,1%; thoi gian x1r Iy 13 phut dat hiéu suét thu hoi
44,39+0,12%; hoat dong nudc 0,346+0,03; gia tri
mau L va b 1a 38,86+0,04 - 5,73+0,03; d0 hoa tan
14 90,57+0,23%; ham luong acid téng 0,52+0,01%;
ham luong vitamin C 25,724+0,33 mg% va ham lugng
carotenoid 27,98+0,25 pg/g.
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