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TOM TAT
San xudt bot duwa heéi hoa tan nham da dang hda san pham, giam that thoat vé chat
liwong dinh dwéng Ciia dwa lw6i sau ché bién, tan dung dioc phan thit qud ciia nhiing
qud dwa lwdi trong dé ldy hat giong. Dich dwa ledi sau khi ép dwoc bé sung maltodextrin
dén ham leong chdt ran hoa tan 19°Brix, lanh déng va sdy thang hoa. Bot dwa lueéi hoa
tan sau sday c¢é ham lwong dinh dwdng cao, nuée dwa hedi hodn nguyén gid diroc mau
ddc trung, chat lrong cam quan tot.

Tir khoa: Bot dira luéi, Cucumis melo L., maltodextrin, sdy thang hoa

PROCESSING OF CUCUMIS MELO L. POWDER BY FREEZE-
DRYING METHOD
Pham Thi Ha Van®, Le Si Ngoc, Pham Quang Thang, Tran Thi Nguyet
Research and Development Center for Hitech Agriculture
Corresponding Author: havanvt89@gmail.com

ABSTRACT
To get the best out of Cucumis melo L. in postharvest, we made the melon powder to
diversify products in the market, advance nutrient’s value. The melon juice was added
maltodextrin to soluble solid content 19°Brix, freezed and freeze-drying. The product
which after processing had still high nutrition, great performance recovery,
characteristic colour, good sensory quality.
Keywords: Melon powder, Cucumis melo L., maltodextrin, freeze-drying

TONG QUAN thai ban dau cua nguyén liéu (Ratti, 2001;
Hién nay, dién tich trong 14n san luong  Oetjen va ctv., 2004).

dua ludi ngay cang ting bao gdm dualuéi VAT LIEU/ PHUONG PHAP

trong nha mang va dua ludi duge trong VAt ligu: Gidng dua ludi TL3 dugc trong
ngoai déng rudng. O nudce ta dua ludisau  va cham soc theo tiéu chuan Vietgap, thu
thu hoach chi ban twoi chir chua ché bién  hoach sau 65 - 72 ngay.

thanh cac san pham khac do d6 nhu cdu  Phwong phap nghién ciu

da dang hoa cc san pham tir trai dua luéi - Phuong phap thu dich dua ludi: Dua
la rat 16n giup tan dung phan thit qua cia  ludi duoc got bo vo, tch hat, phan thit
nhitng qua dua ludi trong dé lay hat. qua duoc chan & 85°C trong 30 gidy, lam

Phuong phép sdy thang hoa hay sdy lanh  ngudi nhanh bang nuéc lanh 15°C, sau d6
dong la qua trinh tach nudc ra khoi san cha thu dich qua.

pham tir thé rin (lanh dong) sang the hoi. - Phuong phép siy thing hoa: Dich dua
Nho vy, san pham sau khi say c6 ciutric  ludi duogc cho vao khay say thiang hoa (61
x6p nhung chat luong gan nhu nguyén  x 30X 4 cm), moi khay chura 1 lit dich, cap
liéu ban dau, vitamin va cic hoat chdtsinh ~ dong va sidy bang may siy thing hoa
hoc khong bi pha hily, mau sic vamui vi  (model: Advantage Pro).

khong thay doi. Pac biét, khi ngdm vao  + Lanh dong cham bén ngoai budng sy
nudc, san pham hoan nguyén tr¢ lai trang  thang hoa (LP1): Dich dua ludi dung
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trong bao PE, han kin miéng va cap dong
trong ti lanh déng Sanaky trong 10 tiéng,
say thang hoa 38 tiéng.

+ Lanh dong nhanh bén ngoai budng say
thang hoa (LD2): Dich dua luéi dugc
dung trong bao PE, han kin miéng va lam
lanh dong nhanh dén -40°C trong 2 tiéng,
say thang hoa 43 tiéng

+ Lanh déng trong budng sdy thing hoa
(LD3): Dich dua ludi duoc lanh dong dén
-40°C trong 10 tiéng va sdy thing hoa 38
tiéng

- Phuong phép sdy phun dich dua luéi: st
dung may Say phun Eyela SD 1000 vai
cac thong so nhiét do dong khi vao:
130°C, nhiét o dong khi ra: 80°C, toc do
gi6: 0,7 m¥/phat, toc do bom nhap liéu:
300 mL/gio, ap hec khi nén: 210 kPa.

- Po mau bang may Color Checker
Nippon Denshoke NR — 1 (Nhat).

- Xéac dinh vitamin C theo TCVN 8977:
2011 bang sic ky long hiéu cao ning
(HPLC).

- Xac dinh chat ran hoa tan (Brix) bang
khic xa ké Refractometer theo TCVN
7771: 2007.

- Hiéu suat thu hoi san pham (%) = (m2-
Im1) x 100%. Trong d6: my 1a khéi luong
ban dau; my 1a khéi luong lic sau cua
nguyén ligu.

- Xac dinh d6 4m bang may siy am hong
ngoai Sartorius MA 150 (btc).

- Xac dinh ham lugng polyphenol tong
bang phuong phéap Folin — Cioalteu.

- Phuong phap phan tich cac chi tiéu vi
sinh: tong vi khuan hiéu khi (TPC/g) theo
TCVN 4884: 2005; chi tiéu Coliforms
theo FAO 1979; chi tiéu E. coli theo
TCVN 6846: 2007; tong nAm men, nam
méc theo TCVN 8275-1:2010.

- Phuong phép phan tich va xt ly s6 ligu
bang phan mém Minitab 17, ¢ mac y
nghia 95%.

KET QUA/THAO LUAN

Panh gia chat lwong nguyén liéu dwa
lwéi sir dung

Phan thit qua dua lu6i duogc danh gia cac
chi tiéu va két qua duoc trinh bay ¢ Bang

Bang 1. Chat lugng nguyén liéu dua ludi sir dung

STT| Chi tiéu Ham lugng
1 | Doam (%) 88,72 £ 1,05
2 | Tong chat rin hoa tan (°Brix) 9,36 £ 0,75
3 | Polyphenol téng (mg GAE/Q) 6,52 + 0,02
4 | Vitamin C (mg/100g) 20,51 £1,01

Qua dua ludi c6 chira ham lugng
polyphenol, vitamin C kha cao day l1a hop
chét c6 hoat tinh khang oxy héa rat tét cho
suc khoe 0 tac dung hinh thanh collagen
trong xuong, sun, co bap va mach mau,
d6ng thoi tang cuong sirc dé khang va kha
nang mién dich cho co thé, day 1a ngudn
nguyén liéu thich hop dé san xuat bot dua
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luGi hoa tan bang phuong phap sdy thing
hoa.

Anh  hwéng cia ham  lwong
Maltodextrin bo sung dén chat lwong
san pham bot dwa lwéi tan sau siy
thang hoa

Anh huong cia ham lweng Maltodextrin
b sung dén chat luong bot dua ludi sau
say thiang hoa dugc trinh bay ¢ Bang 2.
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Bang 2. Anh hudng cia ham lwong Maltodextrin bo sung dén chat lugng bot dua ludi sau siy
Ng'hle;m Brix Hiéu sug Do Am T‘ong chat ran Pxolyphenol Vitamin C
thic dich thu hoi (%) hoa tan | tong (mg (Mg/100g)

N1 (9) (°Brix) GAE/g) 9/>g
NT1 KB |5,20% = 2,88 £ q 30,952 + 455,472 +
S 0,40 0,51 75,187+ 1,60 1,32 30,35
NT. 706+ 294+ - 23420+ 356,660
15 Jo72 048 | 1007138 |4 24,41
NT3 9,15¢ + 2,87 cd 21,32+ 305,73 +
17 | os7 056 | /107044 1 g 19,42
NT4 10,029+ | 2,87+ N 16,74°+ | 277,309
19 0,46 0,37 78,717£0,49 0,66 15,86
NTs 1341°+ | 2,91+ N 13,79+ | 234,25%+
2L o1 04g | BLOITEO0SL 1 5 16,51
NTe 15,03°+ (2,94 + a 11,71% + 184,62°f +
23 1023 007 | 82087128 144 15,78
NT- 16,52+ |2,90 ) ] 137,037+
25 0,61 0.49 82,972+0,85 |9,77°+0,93 19,42
P * * * * *

Trong cung mét nhom gia tri trung binh,
cac tri s6 ¢6 cung ky tu di kém khéc biét
khong c6 ¥ nghia vé mat thong ké. * khac
biét c6 y nghia (P < 0,05), KBS: Khong
bd sung

Hiéu suat thu hoi cua san pham bot dua
ludi hoa tan ting dan khi ting ham lugng
maltodextrin, cao nhét 1a & nghiém thirc
b6 sung maltodextrin vao dich ép dua ludi
dén ham luong chat ran hoa tan 1a 25°Brix
dat higu suat thu hdi 14 16,52 + 0,61%, cao
hon gap ba so véi nghiém thac khong bo
sung maltodextrin (5,20 = 0,40%).

Ham luong tong chét ran hoa tan cua bot
dua ludi hoa tan ting dan va két qua khac
biét rat c6 y nghia théng ké giita céc
nghiém thirc (P<0,05). Khi tang ham
luong maltodextrin bd sung thi tong chat
ran hoa tan caa bot dua ludi ciing ting va
nguoc lai.

Ham luong polyphenol tong va vitamin C
cua bot dua ludi sau sy ciing khac biét rat
¢ y nghia thong ké gitra cac nghiém thirc
(P<0,05). Khi lugng maltodextrin bo sung
vao dich dua ludi ting thi ham luong
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polyphenol tong, vitamin C giam va nguoc
lai.

Do am san pham dao dong tir 2,87 dén
2,94% phu hop véi nghién ciru cua Kunal,
2015 vé san pham sau siy thang hoa c6 do
am rat thap tir 1 dén 5%.

Maltodextrin duoc str dung lam chét don,
nham ting hiéu suét thu hdi cho san pham
sdy thang hoa va ting gia tri kinh té cho
san pham vi vdy khi ting ham lugng
maltodextrin bo sung thi ciing ting hiéu
suat thu hdi cho san pham bot dua ludi.
Maltodextrin la mot loai tinh bot lam phu
gia cho thyc pham va dugc pham, an toan
cho nguoi ding truc tiép, tan trong nudc
va cO vi ngot nén bot dua ludi sau say
thing hoa c6 ham luong tong chat rin hoa
tan va cao hon so vai nghiém thac khong
bd sung, tuy nhién viéc bo sung
Maltodextrin cho san pham bot dua ludi
c6 chat lwong dinh dudng ham luogng
polyphenol téng va vitamin C thip hon so
v6i bot dua luéi nguyén chat (nghiém
thire khong b sung maltodextrin).
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Bang 3. Anh huéng cua ham lweng Maltodextrin bd sung dén mau sic bot dwa ludi tan sau say

Ngh!e;m Brix dich L” a’ b*
thirc :

NT: KBS 72,56% + 0,98 16,882+ 1,44 | 34,482+ 2,23
NT> 15 69,95% + 1,89 15,65% + 1,11 | 31,552 +0,71
NTs 17 68,07° + 1,17 13,74 + 1,20 | 28,72° +1,20
NT,4 19 65,24% + 0,84 11,5%+ 0,56 | 26,70% + 0,83
NTs 21 64,28 + 1,38 9,62% + 0,62 | 24,75% + 0,97
NTs 23 63,09% + 1,48 8,45+ 0,61 | 22,61°+1,12
NT- 25 61,85% + 2,02 7,67¢£0,63 21,117+ 0,37
P * * *

Trong cung mot nhém gia tri trung binh, cac tri s6 ¢6 cung ky tu di kém khac biét khong
c6 y nghia vé mat thong ké. * khac biét co6 y nghia (P < 0,05), KBS: Khong bo sung
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Hinh 1. Bot dua 1uéi tan sdy thing hoa

Theo két qua trinh bay ¢ Bang 3 va Hinh
1 ham lwong Maltodextrin b sung anh
huong c6 ¥ nghia théng ké (P <0,05) dén
mau sic bot dua ludi tan sau sdy thiang
hoa. Chi s6 L*, a", b" giam dan & tat ca
cac nghiém thiec. Ham lwong

Maltodextrin bo sung vao dich dua lui
cang nhiéu thi chi s6 L*, a*, b* caa bot
dwa lwéi sau siy thiing hoa cang giam,
mau sic cia bot dwa lwéi sau siy sang
dan, mau cam caa bdt giam dan, tuy
nhién mirc @9 giam khong dang ké.

Bang 4. Anh huong ciia ham lwgng Maltodextrin bo sung dén mau sic nuée dua ludi
hoan nguyén sau sdy

Ngh!e;m Brix dich L” a’ b* AE
thirc
. = < 3
[_)}ch dua ludi nguyén 25773 + 0,87 6,93 * 238+ 1.64
liéu 0,38
NT: KBS 23,77%+ 0,87 | 6,73®  +| 23,472+ 1,26 | 3,05 + 1,04
0,47

26



Chuyén san Phat trién Khoa hoc va Cong nghé s6 7(1), 2021

NT: 15 22,37°°+ 0,94 | 5,83  +|22,07%°+0,72 | 4,10 + 1,79
0,38

NT3 17 21,550+1,07 |5,28%  + | 21,38%°¢+0,90 | 5,43%+ 1,61
0,26

NT4 19 20,96°°9+0,61 | 4,46%  +|20,73"+ 0,62 | 6,382>c¢+]1, 38
0,37

NTs 21 20,47%+ 1,00 | 3,90°" £ |20,47¢+ 1,05 | 7,22b%¢+]1,17
0,13

NTe 23 19,76%+ 0,57 | 3,27  +20,31°+0,57 | 8,00+ 1,19
0,38

NT 25 18,99+1,23 2509  +|1944% 9,409 + 1,63
0,46 01,07

P * * * *

Trong cung mdt nhém gia tri trung binh, cac tri s6 c6 cung ky tu di kém khac biét khong
c6 y nghia vé mat thong ké. * khac biét c6 y nghia (P < 0,05) KBS: Khdng b6 sung

NT4 NTs

Mau sic cia nudc dua ludi sau hoan
nguyeén tir bot sdy thing hoa duoc thé hién
& Bang 4 va Hinh 2. Tuong tu nhu két qua
dugc trinh bay ¢ Bang 3 ham lmrng
Maltodextrin bo sung anh huong cé y
nghia thong ké (P <0,05) dén mau sac
nude dua ludi tan hoan nguyén sau siy
thang hoa. Chi s6 L*, &%, b™ giam dan &
tat ca cac nghiém thic. Ham lwong
maltodextrin bd sung vao dich dua luoi
cang nhicu thi chi s6 L¥, &", b” ciia nwéc
dwa lwéi hoan nguyen sau sy thing
hoa cang giam, mau SacC ciia nuwée dua
lwéi sau sdy sang dan, mau cam giam
dan.

NT;

NTe
Hinh 2. Dich dua ludi hoan nguyén

Chi sé AE biéu hién do bién ddi mau sic
cia nude dua ludi hoan nguyén sau siy
thang hoa so vdéi dich dua ludi nguyén
lieu. Chi s AE cang cao thi do bién doi
Mau sic cta nude dua ludi hoan nguyén
cang khéc biét so vai dich hguyén liéu.
Két qua cho thay d6 bién doi mau sic
(AE) khac biét rat c6 y nghia thong ké
gitra cac nghiém thuac (P <0,05) va tang
dan khi ting ham luwong maltodextrin bo
sung vao dich dua ludi. Tuy nhién két qua
vé su bién d6i mau sic 1a khong dang ké,
nuéc dua ludi hoan nguyén tir bt siy
thing hoa van giit duoc mau dic trung
nhu dich dua nguyén liéu.
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Theo két qua trinh bay & cac bang tir Bang
2 dén 4 nghiém thirc bd sung maltodextrin
vao dich dua ludi dén ham luong chat ran
hoa tan 1a 19°Brix duoc chon dé san pham
bot dua ludi tan ¢6 hiéu suét thu hoi cao,
chat luong dinh dudng cao, chit luong
cam quan cua bdt dua ludi va nude dua

ludi hoan nguyén tt, 6 mau, mui, vi dic
trung cua nudc ép dua luoi.

Anh huwéng cha phwong phap lanh
déng dén chit lweng bdt dwa lwéi tan
sau say thing hoa

Tién hanh lanh déng dich dua ludi bang 3
phuong phap nhu bé tri thi nghiém va siy
thing hoa. Két qua thu dugc nhu Bang 5.

Bang 5. Anh huong cua phuong phap lanh dong dén chit lwong bot dua ludi sau siy

thang hoa
. Lanh dong
Ham lugng LDl LD2 LD3 P
D) 4m (%) 2,93+0,51 273+0,20 275 + 0,40 ns

Tong chat ran hoa tan (°Brix) | 78,54 + 1,38

78,37 + 0,36 78,33+ 1,51 ns

Polyphenol téng (mg GAE/qg) | 16,19 + 0,92

16,30 + 1,35 16,81 + 1,09 ns

Vitamin C (mg/100g) 270,918+ 14,40 | 176,24° + 19,55 | 262,872+ 17,19 | *

Hiéu suat thu hoi (%) 10,79 + 0,58

10,86 + 0,82 10,88 + 0,43 ns

Trong cung mot nhom gia tri trung binh,
cac tri s ¢6 cung ky tu di kém khac biét
khoéng c6 ¥ nghia vé mat thong ké. * khéc
biét c6 y nghia, ns khac biét khong co y
nghia (P <0,05)

Phuong phap lanh dong khong anh huong
dén do am, téng chit rin hoa tan,
polyphenol téng, hiéu sut thu hoi va mau
sac cua bot dua ludi, nhung anh huéng
nhiéu dén ham luong vitamin C. Theo
Norshahida va ctv (2011) ham luong
vitamin C khac biét khong c6 y nghia
thong ké gitra nguyén liéu tuoi va nguyén
liéu sau say. Tuy nhién, trong qua trinh
sdy thiang hoa, nhirng bién d6i chinh cua
san pham chu yéu 1a do qué trinh lanh

dong (Krokida va Maroulis, 2000;
Khalloufi va Ratti, 2003) tdc do lanh
dong duoc coi 1a mot tham sb dé danh gia
chat luong san pham trong qua trinh say
thing hoa. Toc do lanh dong (nhiét do
lanh dong, thoi gian lanh dong) tac dong
dén qua trinh phan bé lai nudc trong san
pham khéc nhau do d6 anh huong dén
chat luong san pham déng lanh ciing nhu
dong hoc cua qua trinh thang hoa. Thoi
gian lanh dong cang lau thi vitamin C cua
san pham bi hao hut cang nhiéu.

So sanh chat lweng cia bét dwa luéi
hoa tan dwoc san xuat bang phwong
phép siy thing hoa véi phwong phap
say phun

Bang 6. Anh huong cua phuong phap siy dén chat luong bot dua ludi tan sau sdy thing

hoa

Ham lugng :]’hu’()’ng phap sy thiing | Phwong phap siy p

oa phun
Do Am (%) 2,68 + 0,26 1,84 +0,78 ns
Tong chat ran hoa tan | 78,35+ 1,36 80,24 + 1,54 ns
(°Brix)
Polyphenol  tong  (mg | 17,06% + 1,53 13,10° + 0,76 *
GAE/Q)
Vitamin C (mg/100g) 263,15% + 8,21 124,90 + 12.70 *
Hiéu suat thu hoi (%) 10,872 + 0,40 8,81° + 1,34 *
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Trong cing mot nhém gia tri trung binh, cac tri s6 ¢6 ciing ky tu di kém khac biét khdng
c6 y nghia vé mat thong ké. * khac biét c6 y nghia, ns khac biét khong c6 y nghia (P <

0,05)

Phuong phap sdy
thang hoa

Phuong phap siy
phun
Bot dua ludi

Phuong phap say
phun

i ” ——

Phuong phap say

thang hoa
Nudc dua ludi hoan nguyén

Hinh 3. Bot va nuéc dua ludi hoan nguyén duoc sy bang hai phuong phap khac nhau

Theo két qua dugc trinh bay ¢ Bang 6 do
am, tong chat ran hoa tan khac biét khong
c6 y nghia thong k& ham luong
polyphenol tong, vitamin C, hiéu suat thu
hoi khéc biét rt c6 ¥ nghia thong ké gitra
2 phuong phap sy (P <0,05). Hiéu suat
thu hoi bot dua ludi ciia phuwong phép say
phun (8,81 + 1,34%) thap hon so Vi
phuong phap sdy thing hoa (10,87 +
0,40%) do trong qué trinh say phun bot bi
bam nhiéu trén budng sy la giam hiéu
suét thu hoi. Mau sic caa bot va nude dua

ludi hoan nguyén cé su khac biét ro rét,
bot dua luéi duoc sy bang phuong phap
say thang hoa c6 mau cam sang, dic trung
cua dua ludi con ddi véi siy phun bot co
mau cam sam, nén dich hoan nguyén sam
mau hon (Hinh 3). Bot dua ludi sau say
bang hai phuong phap s& dugc dung trong
2 16p bao (I6p 1: bao PA/PE, 16p 2: bao
trang nhdém) vaéi trong lugng 20 g/bao,
bao quan ¢ nhiét do lanh (10 + 1°C, do am
70 + 5%) va tién hanh theo dbi céc chi
tiéu.

Hinh 4. San pham bot duwa ludi hoa tan

Bang 7. Anh hudng cua thai gian bao quan dén chat lugng dua ludi tan sau sy

Thai gian
bio quan Chi tiéu Siy thing hoa | Say phun
(ngay) 7 -
Tong vi khuan hiéu khi (CFU/qg) 4,8 x 10! 0,92
0 Cgliforms, E.coli , , KPH KPH
Tong nam men, nam moc (CFU/g) KPH KPH
Do am (%) 2,68 + 0,26 1,84 +0,78
15 Tong vi khuan hiéu khi (CFU/qg) 7,9 x 10 1,4 x 10
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Coliforms, E.coli KPH KPH

Tbng nam men, nAim méc (CFU/q) 2,6 KPH

Do am 3,65+0,17 2,04 +0,78

Tong vi khuan hiéu khi (CFU/q) 3,5 x 102 6,3 x 10!
30 Cgliforms, E.coli ’ , KPH KPH

Tong nam men, nam moc(CFU/g) 4,4 x 101 5,6

Do am 4,08 + 0,33 2,85+ 0,41
KPH: Khéng phat hién (LOD =10)
Két qua Bang 7 cho thiy ca hai maubotdua ~ KET LUAN

ludi sy béng phuong phép siy thing hoa va
sdy phun déu khdng phat hién Coliforms, E.
coli va t6ng nAm men, nam méc. Trong khi
d6 tong vi khuan hiéu khi (CFU/g) trong
mau bot sdy thang hoa 1a 4,8 x 10t (CFU/q)
gap 5 Ién S0 V&I mau bot say béng phuong
phap sy phun (0,92 CFU/g), 46 am cua 2
mau bot say déu rat thap (< 3%).

Sau thoi gian bao quan 15, 30 ngay
Coliforms, E.coli déu khong phéat hién & hai
phuong phap khac nhau, trong do tong VI
khuan hiéu khi, tong nim men, nim méc
tang nhe nhung van nam trong gisi han cho
phép theo Quyét dinh 46/2007/QD-BYT
cua bo y té. Do 4m san pham ting theo thoi
gian bao quan, siy bing phuong phap sy
thing hoa c6 am do cao hon bai san pham
sau say xop va rat hdo am nén cao hon
phuong phép say phun.

Nghién ctru da xac dinh duoc chat luong
dwa ludi voi do am 88,72 + 1,05%:; tong chat
rin hoa tan 9,36 + 0,75°Brix; polyphenol
tong 6,52 + 0,02 mg GAE/g; vitamin C
2051 + 1,01 mg/100g. Khi bd sung
maltodextrin vao dich dua lugi dén ham
luong chat ran hoa tan 19°Brix cho san pham
bot dua ludi tan va nudc dua ludi hoan
nguyén co chat lugng tét.

Phuong phap lanh dong khong anh huong
dén @0 am, tong chit ran hoa tan,
polyphenol tong, hiéu suat thu héi va mau
sic cua bot dwa ludi, nhung anh huong
nhiéu dén ham luwong vitamin C. Bot dua
ludi hoa tan sdy bang phuong phap sy
thang hoa c6 mau cam sang, dac trung cua
dua ludi, ham luong vitamin C cao va sau
30 ngay bao quan van giir dwoc chat
lwrong san pham.
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