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ABSTRACT

Soursop (Annona muricata L.) has become one of the favourite kinds
of fruits for human beings due to its nutrition and specific flavour.
Utilizing profuse raw material sources of soursop in the process of
dried soursop contributes to enhancing value and diversifying
soursop-derived products. In this study, various treatment conditions
for producing dried soursop were explored, including blanching,
immersion time, sugar concentration, and drying temperature. The
results revealed that steam blanching for 2 minutes effectively
inactivated peroxidase while maintaining a high vitamin C content of
112.79 mg% (dry matter) in soursop. Additionally, high water loss and
good characteristics gave the best results when samples were
immersed in a sugar solution of 50% for 2 hours. Subsequently,
soursop was mixed with salt and chilli powder at constant
concentrations, 1 and 0.1%, respectively, and then dried with hot air
at 60°C for 5.5 hours to get high quality. A final product had water
activity (aw) of 0.67+0.04, moisture content of 19.26+0.97%, vitamin
C of 20.86+1.02 mg%, and a favorable taste score of 6.80+1.16
out of 9.

Keywords: Blanching, quality, soursop, drying, immersion time
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1. GIOI THIEU

Ming cau xiém (4dnnona muricata L.), con goi
1a ming ciu gai, na xiém, na gai, c6 chiéu cao tir 3
— 10 m, 14 hinh bau duc va chdi moc & nach 14 voi
kich thu6c toi da rong 6 cm va dai 12 cm. Qua méang
cau xiém khi thuan thuc c6 thé dai dén 30 cm va
ning 1én dén 5 kg. Hinh dang chung ctia loai qua nay
1a hinh bau duc, hinh nén hodc hinh tim khong déu,
vo mau xanh dam va duoc nhiéu nguoi va chudng
b&i huong vi thom ngon va giau dudng chit (Paull,
1998; Jiménez-Zurita et al., 2017). Mang cau xiém
cling dugc trong & mot s6 noi thude ving Dong Nam
A va mot s6 dao ¢ Thai Binh Duong (Badrie &
Schauss, 2010), cu thé tong san luong méng cau
xiém & Malaysia 1a 1470,4 triéu tin va Nayarit 13
21860,02 tin mdi nam. O Viét Nam, méing cau xiém
dugc trong phd bién tai cac tinh Tién Giang, Hau
Giang, Can Tho v6i san lugng trung binh 1a tir 15 —
17 tin/hecta (Vu et al., 2023).

Ming cau xiém c6 thit qua mau tring, vo ¢ gai
mém mau xanh, thit mém, mong nudc, bao xung
quanh hat (khoang 200 hat/qua), dé tach ra thanh
timg phan nho va vi chua ngot thich hop dé ché bién
thanh nhiéu san pham (Janick & Paull, 2008; Osada
& Uesugi, 2008). Mang cau c6 mui vi hai hoa va ti
1& thit qua cao (lén dén 85,5%) nén day la nguyén
liéu tiém nang dé ché bién cac san pham nhu nude
giai khat, puree, nudc ép, mut, thach, keo, kem,..
(El et al., 2007). Theo bao cao cua Jiménez—Zurita
et al. (2016), mang cau (¢ Nayarit, Mexico) c6 tong
ham lugng chat kho hoa tan 1a 10,9%, pH 3,6 va
0,7% acid. Ngoai ra, mang ciu ¢o 80,71% am,
1,03% protein, 0,77% chét béo, 74,06% duong téng
s6 va 3,32% tro, tinh trén 100 g phﬁn an duoc (theo
can ban kho) (Moreno-Hernandez et al., 2014).

Bén canh dé, mang cau xiém chtra khoang 44
ester, 25 terpense, 10 alcohol, 9 aldehyde va ketone,
7 hop chit mui, 5 hydrocarbon, 3 acid, 3 lactone va
8 loai hop chat khac (Rajeswari et al., 2012). Trong
100 g ming cau tuoi ¢6 chira it nhat 7 loai vitamin
(B1-B6, C) va 6 loai khoang chat (Ca, Mg, P, K, Na,
Zn). Ngoai ra, mang cau con chira cac hop chat
chéng oxi hoa nhu polyphenol, flavonoid, vitamin C
v6i ham lugng cao (Pareek et al., 2011); gop phan
chéng viém va chita lanh vét thwong (Jaramillo et
al., 2000). Mang ciu gdm vo, r&, 13, qua va hat déu
dugc sir dung va c6 tac dung bao vé gan va chbng
lai doc tinh cua carbon tetrachloride va
acetaminophen, dong thoi giam bilirubin gitp bao
vé€ gan (Hajdu & Hohmann, 2012). Ngoai ra, hoat
chat acetogenin trong mang cau xiém con 1am giam
va ngan chin sy phat trién cta té bao ung thu
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(Atawodi, 2011). L4, qua va hat cia cdy ming cu
xiém duoc biét dén theo truyén théng dé dicu tri
chimg khé chiu ¢ da day, tiéu chay, tiéu duong, sot
va lam thudc an than & cac ving Béc va Nam My
(Sawant & Dongre, 2014).

Mic di méang cau xiém c6 nhiéu dic tinh tot
nhung thoi gian st dung ngan do toc d6 ho hap,
luong ethylen tao ra cao va sy tin cong clia cac mam
bénh khi bao quan. Mang cau xiém tuoi c6 thoi gian
bao quan chi vai ngay sau khi chin. Néu qua qua
chin s& bi mém, tham den va rat d& dap nat, khong
con tiéu thu dugc ¢ dang tuoi (Alias, 2009). Ngay
nay, co nhiéu ky thuat dugc thyc hién trong bao
quan ciing nhu cac cong nghé ché bién phat trién
gitip san pham co6 han str dung dugc lau dai va da
dang hon (Berumen-Varela et al., 2019; Vu et al.,
2023). Bao cao cua Yadav and Singh (2014) da chi
ra rang thim thiu tich nuéc 14 mot trong nhiing
phuong phép tét va hiéu qua nhat gop phan lam ting
thoi gian st dung cua rau qua. Bén canh d6, cac qua
trinh tién xtr 1y (vi du: chan) gitip tang hiéu qua thim
thiu trong ché bién rau qua. That vdy, qua trinh chan
12 mot budc thiét yéu gop phan lam vé hoat enzyme
hoa nau, pha v& va lam mém cAu tric, tiéu diét vi
sinh vat, va cai thién qua trinh trao ddi vat chét (Bai
etal., 2013). Thém vao d6, dé tang thoi gian st dung
va bao quan nong san thi sdy 1a mot trong nhiing
bién phap phd bién, hiéu qua cao va dugc ap dung
nhiéu trong san xudt. Myc dich ctia qua trinh sy 1a
lam giam d6 4m san pham, ngan chan qua trinh hu
hong (do vi sinh vit, ndm mdc, oxi hoa, va enzyme)
(Lee et al., 2016).

Nghién ctru ctuia Diep (2022) da cho ra doi san
phim xo mit sdy co két hop mubi va ot (voi ti 18 cb
dinh 12 1,3% va 0,25%). Nam bét xu huong trén, qua
tim hiéu cho thay san phdm méng cdu mudi 6t sdy
déo kha la pho bién va duoc ua chudng trén thi
truong, tuy nhién chwa c6 nghién ciru cu thé va bai
ban vé quy trinh ché bién san pham. Vi mong mudn
nang cao gia tri va da dang hoa cac san pham ché
bién tir trai mang cau xiém, nghién clru anh hudng

cua qué trinh ché blen dén chét luong san pham
méng cau mudi 6t sdy déo dwoc thuc hién.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vt liéu va hoa chét

— Nguyén liéu

Maing cau tuoi khoang 13 tuan tudi (tinh tir khi
déu trai), duoc mua tai chg’ An Khanh, quan Ninh
Kiéu, thanh phd Can Tho. Qua méng ciu nguyén

ven, khong sau bénh hodc hu hong, duoc rira sach
voi nudc may nham loai bd lugng tap chat va mot
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phan vi sinh vat bam bén ngoai nguyén liéu. Tiép
dén, nguyén liéu dugc got vo, bo cui, tach hat, cit
miéng v&i d6 day 1 cm, theo dang ré quat (4 cm x 2
cm) v6i myc dich tao hinh dong déu va phi hop cho
qué trinh ché bién tiép theo.

— Hod chdt

Céc hoa chat dugc sir dung trong phan tich gdbm
H,0,, HCIl, NaOH, phenolphthalein, guaiacol,
Na,SO,, chi acetate, oxalic acid (Trung Qudc).
Thubc thir 2,6-dichlorophenol indophenol (DIP)
(D) va dinitro-salicylic acid (DNS) (An D). Phu
gia bao gém duong, mudi, bdt ot duoc san xudt tai
Viét Nam.

2.2. Phuwong phap nghién ciru

Can cir vao két qua nghién ctu truge do cua
Minh (2018) va Nhi va ctv. (2020) vé san pham
mang cau say lat va sdy déo, thi nghiém dugc bb tri
ngau nhién voi mot nhan 6 13 thoi gian chan nguyén
liéu (1, 2, 3 phut) vdi tdc nhan truyén nhiét 1a hoi
nude (100°C). Sau khi x&c dinh dugc thoi gian chin
thich hgp, nguyén liéu dugc ngadm trong dung dich
dudng (40, 50, 60%) & cac moc thoi gian khao sat
nhu 2, 4, 6 gio. Ty 1¢ nguyén li¢u : dich ngam b
dinh la 1 : 0,5 (w/v). Nguyén li¢u sau khi chan va
ngam tach nudc, dugc phéi tron gia vi (mudi 1% va
bot 6t 0,1%, ti 1& cb dinh) trong 15 phut trude khi
sdy ¢ 50, 60, 70°C dén khi dat d6 4m san phim
<20%.

2.3. Phuwong phap phan tich

D6 4m duogc xac dinh bang phuong phap AOAC
934.06. Pinh tinh hoat tinh twong dbi clia enzyme
peroxidase dya theo nguyén tic phan tmg giita
guaiacol va H,O, dé tao thanh tetraguaiacol c6 mau
nau tim (Chon & Thuy, 2006). Pinh lugng vitamin
C trén tinh khir cua né doi véi thube thir 2,6-
dichlorophenol indophenol (DIP) theo phwong phap
Muri (S6 & Thuén, 1991). Pinh luong dudng tong
bang phuong phap acid dinitrosalicylic (DNSA)
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(TCVN 4594:1988). Tong chit kho hoa tan (TSS)
dugc do bang Brix ké cam tay (Atago, Nhat Ban).
Do hoat dong cua nudce (ay) do truc tiép %RH cia
san pham trong moi trudng vi khi quyén bang thiét
bi chuyén dung (AQUALAB-TDL, M¥). Mau sic
dugc xac dinh bang may do mau Colorimeter (FRU,
Trung Qudc) v6i hé mau Lab. Do giam am, d6 giam
vitamin C va do ting duong sau qué trinh thim thau
dugc tinh toan ty 1¢ so voi nguyén lidu ban dau trude
khi ngam.

S lidu dugc thu thap va xir Iy bang phin mém
Microsoft Excel 365 va Statgraphics Centurion
XIX. Két qua duoc trinh bay 1a gia tri trung binh +
d6 1éch chuén va sy khac biét ¥ nghia thong ké giira
cac nghiém thirc duya vao phuong phap phan tich
ANOVA theo kiém dinh LSD & mirc y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia qua trinh chin f]én hoat
tinh ciia enzyme peroxidase, tong chat
kho hoa tan (TSS) va vitamin C trong
mang cau xiém

3.1.1. Hoat tinh enzyme peroxidase

Enzyme peroxidase la nhom enzyme oxy hod st
dung hydrogen peroxide (H,0) nhu mét chét chi thi
cho qua trinh oxy hod monophenols, diphenols,
polyphenols, aminophenols, va cac chat khac
(Chandrasekaran, 2015). Bang 1 va Hinh 1 cho thay
mirc d6 v6 hoat enzyme peroxidase ¢ cac méc thoi
gian chan nguyén li€u cé sy khac biét o rét. Cu thé,
hoat tinh enzyme hoa nau van con khi chan trong 1
phut, trong khi d6 enzyme peroxidase trong nguyén
liéu bi v6 hoat hoan toan sau khi chén 2 phut tr¢ di.
Nghién ciru khac ciing da chi ra rang hoat dong cua
enzyme peroxidase trong khom bi wc ché dang ké
khi dugce chan ¢ 90°C trong 2 phut (Brito et al.,
2007). Twong ty, Minh (2018) ciing bao céo rang
khi chan mang cau & 90°C trong 2 phut di ngan chin
hi€u qua sy hoa nau trén nguyén li¢u.

Bang 1. Mitc d9 v hoat enzyme peroxydase & cic mire thoi gian chan

ce o X . Mirc do vo hoat enzyme Pic diém mau sic ciia miéng mang ciu sau
Thoi gian chan (phut) : . N A x ot . % .
peroxidase chan va thir véi thuoc thir
0 - Madu niu dam trén toan bé bé mat
1 - Mau nau dam trén mot phan bé mat
2 + Mau nau khong xuat hién trén bé mat
3 + Mau nau khong xuat hién trén bé mat

-: enzyme peroxidase chua bi vo hoat

+: enzyme peroxidase bi vé hoat hoan toan
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Hinh 1. Hoat tinh enzyme peroxidase trén mau
khi thir voi H20:2 va guaiacol 1%

3.1.2. Téng chat khé hoa tan (TSS)

Chét kho hoa tan trong mang cau giam cd ¥
nghia (p<0,05) khi chin trong 2 phut (Hinh 2). Piéu
nay co thé 1a két qua ctia ton that chit kho cao hon
khi kéo dai qua trinh chan hon 2 phit (Adetoro et
al., 2021).

20
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Hinh 2. Sy thay ddi chét khé hoa tan tong sb
cia mang cau sau chan
Két qud duoc trinh bay la gia tri trung bi}’l/:l +do léch
chuan; Cac chir céi a, b, ¢,...khdc nhau biéu thi sw khac
biét co y nghia thong ké giita cac nghiém thurc thoi gian,
voi do tin cdy 95%
3.1.3. Vitamin C

Twong tu nhu chat kho hoa tan téng s6, ham
luong vitamin C trong nguyén liéu giam dan khi kéo
dai thoi gian chan (Hinh 3). Thoi gian chan cang dai
thi lugng vitamin C hao hut cang cao, giam c6 y
nghia (p<0,05) ¢ cac mdc thoi glan chan khéc nhau.
Ming cau sau khi chan 3 phut giam gan 80 mg%
vitamin C so v&i nguyén liéu. Nhiéu nghién ctru cho
thdy vitamin C nhay cam véi nhiét, c6 thé dé dang
bi pha hay khi ché bién nhiét, do d6 thoi gian chan
cang l4u thi ham luong viamin C t6n that cang nhiéu
(Davey et al., 2000).
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Mac du, ham lugng Vitamin C giam trong qua
trinh chan nhung enzyme hoa nau bi v hoat ciing
nhu ham luong chat kho it ton that khi chan trong
thoi gian 2 phut, nén dugc dé nghi cho cac budc xir
Iy tiép theo.

2007 g
g
2 150 b
~ C
O
£ 100 A d
g
= 50 4
S

0 : : :

0 1 2 3

Thoi gian chan (phut)

Hinh 3. Thay d6i ham hrgng vitamin C (mg%,
cian ban kho) theo thoi gian chan

Két qua dwoc trinh bay la gid tri trung binh + dé 1éch
chuan; Cac chir cc?i a, b, c,...khac nhau biéu thi su khdac
biét co y nghia thong ké giita cac nghiém thirc thoi gian,
voi do tin cdy 95%

3.2. Anh huéng ciia ndng do dwong va thoi
gian ngdm tham thau dén d§¢ am, ham
lwgng dwong, va vitamin C ctia mang
cau xiém

3.2.1. Dé am

Khi ngdm thyc pham trong dung dich tham thau,
nudce di chuyén tir noi 6 nong do chat tan thap dén
noi c6 ndng do cao hon qua mang ban tham, dan dén
trang thai cin bing gilta bén trong va ngoai mang
(Tiwari, 2005). D6 am cta nguyén liéu mang cau
giam y nghia theo thoi gian ngam (p<0,05). Cu thé,
d6 am nguyén liéu 1 85,68% sau khi ngdm trong
dung dich duong 40% ¢ 2 gid giam xudng
73,44£1,09% va 4 gio giam xudng 70,37+0,32
(p<0,05). Bén canh do, khi thay d6i nong do dung
dich ngam cung anh hudng dén sy giam am cua
mang cau (p<0,05). Ham luong nudc tach ra trong
qua trinh thim thau cang nhiéu khi ting cao ndng do
dung dich thdm thAu, cling dugc tim thay khi tach
nuéc hat lyu trong ndng do dich dudng
60%>50%>40% (Mundada et al., 2011).
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Bang 2. Thay ddi ham lwong 4m nguyén liéu theo thoi gian va nong d dung dich ngam

Nong dd dwong ngam (%)

Thoi gian ngam (gio)

40 50 60
2 73,44+1,09%A" 69,43+0,12%8 70,18+0,3128
4 70,37+0,32°4 69,14+0,63*A 68,78+0,67*4
6 69,21+0,07% 66,11+0,38PAB 63,83+1,67°8

*Két qua trung binh + dé 1éch chudn ciia 2 lan Iap lai; Cdc chit cdi a, b, c, ...

khadc nhau trong cung mot cot biéu thi sw

khdc biét c6 y nghia thong ké giita cdc nghiém thirc thoi gian 6 ciing néng dg, voi dé tin cdy 95%.

Cdc chit cdi A, B, C,...khdc nhau trong cimg mgt dong biéu thi si khdc biét cé ¥ nghia thong ké gitta cdc nghiém thirc

néng dg & cing moc thoi gian, véi dp tin cdy 95%.

Nong do duong
0.30 1 40 =50 m60 bA
bAB
aA  aA aB
£ 0201 BoaA T
g 31 I
RS
&
o 0.10 1
o)
0.00 T
2 4 6

Thoi gian ngam (gio)
Két qua dwoc trinh bay la gid tri trung binh £ dé 1éch
chuan; Cac chir cc?i a, b, c,...khdac nhau biéu thi sw khac
biét ¢6 y nghia thong ké gitia cac nghiém thirc thoi gian
o cung nong do, voi do tin cay 95%
Céc chir cdi A, B, C,...khdc nhau biéu th.z"su' khac biét co
¥y nghia thong ké gitra cdac nghiém thirc nong do o cung
moc thoi gian, voi do tin cdy 95%

Hinh 4. Mirc d§ giam Am trong nguyén liéu theo
thoi gian va nong d¢ dung dich ngam

Hinh 4 thé hién murc d¢ giam 4m cta mang cau
¢ cac mure do khao sat. Két qua cho thay, khi ngam
& nong do dung dich 40% mirc d6 giam am khong
c6 khac biét theo thoi gian ngadm (p>0,05). Khi
ngadm mau & néng d6 dung dich 60% c6 su khac biét
13 rét vé do giam 4m sau 6 gio (p<0,05). Co su twrong
ddng két qua giita nghién ctru nay va nghién ctru cua
Falade et al. (2007), cho thiy dwa héu ngim trong
dung dich duong 60% bi mit nude cao hon so véi
khi ngdm & 40% duong. DO giam am khi ngdm &
ndng do dung dich 40%, 6 gid s& bang v6i ngdm &
nf“)ng d6 dung dich 50%, 2 gi¢ hoac & néng do dung
dich 60%, 4 gio. Vay khi tach nudc so b trai cy s&
phu thude vao ndng d6 dung dich ngam va thoi gian
ngam; néng do cao thi thoi gian ngam ngan va
ngugc lai. Mac du, kéo dai thoi gian ngdm thi toc do
tach nudc ting nhung toc do s& giam khi cang kéo
dai thoi gian ngam, qua trinh truyen vét chét va tach
nude t6t nhat trong vong 2 gid diu cua qua trinh
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ngam (Chavan & Amarowicz, 2012) va gidm cham
sau 3 gio ngam (Prithani & Dash, 2020; Gonzalez-
Pérez et al., 2021).

3.2.2. Ham heong dwong tong

Két qua khao sat ham lugng duong téng trong
nguyén li¢u c6 xu huéng tang theo nong do dung
dich va thoi gian ngam thim thau (Bang 3). Luong
duong trong nguyén liéu ting déng ké theo thoi gian
khao sat gitra 2 gio va 6 gid ¢ cac dung dich dudng
ngam khac nhau (p<0,05) nhung khong co su ting y
nghia ctia miu ngam giita 4 gio va 6 gid (p>0,05).
Tuong tu, lugng duong trong nguyén liéu ting dang
ké theo nong d6 dung dich ngam giira 40% va 60%
O cac thoi gian ngdm khac nhau (p<0,05) nhung
khong co su ting ¥ nghia ciia mau ngam giita 50%
va 60% (p>0,05).

Ming ciu ngdm & 60%, 6 gid c6 ham lugng
duong tong cao nhat 13 29,46 + 1,14% trong khi mau
ngam ¢ 2 gio 12 25,26 +0,87% (p<0 05). O nong do
dung dich ngdm 50%, lugng dudng tong trong mau
dat cao nhit sau 6 gid ngam 26,68 + 0,22%, va
khong c6 sy khac biét vé ham luong duong khi so
sanh v&i 60% & cac mdc thoi gian khao sat (p>0,05).
Két qua trong nghién ctru nay tuong tu véi nghién
ctru cua Andrade et al. (2007) trén mot loai trai cay
c6 ngudn gbe tir Brazil _goi 1a Jenipapo (Genipa
americana L.) d chi ra rang toc do truyen khéi cua
nude va chat tan ciing nhu hé sb khuéch tan cua
dudng sucrose phu thudc vao nong do dudng trong
dung dich thim thau. Nudc mat di va luong duong
tang 1én 1a do sy khac biét 16n giita ndng d¢ chat tan
giita nguyén liéu va dung dich ngam, lam ting toc
d6 khuéch tan va trao d6i nude. Tuy nhién, khi thoi
gian ngam kéo dai dung dich ngdm loang, it khac
biét ndng do chit tan giira nguyén liéu va dung dich
ngam dan dén mirc do tach nuée va ting dudng
trong nguyén li¢u giam (Welti-Chanes et al., 2003;
Phisut, 2012).
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Bang 3. Sy thay d6i ham lwgng dwong trong nguyén lidu sau thoi gian ngdm thim thiu

Noéng d9 dwong ngam (%)

Thoi gian ngam (gio)

40 50 60
2 19,55 + 0,820° 22,32 + 0,44°AB 24,17 + 0,87°A
4 24,15+ 0,35% 24,77 4 0,82%AB 27,61 + 0,827
6 2526+ 0,87 26,68 + 0,221AB 29.46 = 1,15%

*Két qua trung binh + d¢ léch chuén ciia 2 lan lap lai;

Cdc chit cdi a, b, c,...khdc nhau trong cing mét cgt biéu thi sw khdc biét cé ¥ nghia thong ké giita cac nghiém thitc thoi

gian & ciing néng dj, véi dg tin cdy 95%

Cdc chit cdi A, B, C, ...khdc nhau trong cing mét dong biéu thi si khdc biét ¢é ¥ nghia thong ké giita cdc nghiém thirc

nong dé ¢ ciing méc thoi gian, voi dé tin cdy 95%
3.2.3. Vitamin C

Béng 4 thé hién sy thay d6i ham lugng vitamin
C trong nguyén liéu theo ndng d6 dung dich va thoi
gian ngam. Ham luong vitamin C trong nguyén li¢u
trung binh 1a 142 mg% (can ban kho). Khi nguyén
liéu dugc ngam trong dung dich 40% duong, 2 gio
thi ham lugng vitamin C la 82,54+4,31 mg%, cao xép
xi 2 lan khi ngdm mau trong thoi gian 4 gid
(47,9£5,91 mg%) va 6 gio (49,92+2,21 mg%)
(p<0,05). Mt khac, khi nong d6 dung dich ngam
cang tang thi luong vitamin C giam di cang nhiéu.

Diéu nay co thé duoc giai thich 1a do 4p suat thim
thiu tang lam tang lugng nudc mat di trong nguyén
liéu va lam vitamin C khuéch tan ra ngoai moi
truong ciing voi nude cang nhiéu (Zhao et al., 2014).

Tir két qua thi nghiém c6 thé két luan rang,
nguyén liéu khi dwoc ngam & nong do 50% duong,
trong 2 gio' s€ phu hop trong qua trinh tién xur ly
mang cau trong thue té vi han ché hao hyt vitamin C
va van dat yéu cAu tach nudce va tao vi ngot cho san
pham trude khi sy.

Bang 4. Su thay d6i ham lugng vitamin C trong nguyén liéu theo ndng d va thoi gian ngdm

Noéng d9 dwong ngam (%)

Thoi gian ngam (gio)

40 50 40
2 82,5+4,31°A 45,87+5,24%B 46,1+4,15%
4 47,945,910 34,01+1,01A 33,66+1,43%A
6 49,9242 215 32,3746,08%B 30,02+3,69°5

*Két qua trung binh + d"é léch chudn ciia 2 lan lap lai; Cdc chir cdi a, b ¢, ...khdc nhau trong cung mot cot biéu thi su
khac biét co y nghia thong ké giita cac nghiém thirc thoi gian ¢ cung nong dg, voi do tin cdy 95%

Cdc chit cdi A, B, C,...khdc nhau trong cing mgt dong biéu thi su khdc biét cé y nghia thong ké gitta cdc nghiém thirc

nong dé ¢ ciing moc thoi gian, voi dé tin cdy 95%

3.3. Anh hwéng cia nhiét do sy dén ham
lwrgng mau sac, vitamin C, va aw cia sin
pham mang cau xiém say déo

3.3.1. Mau sdic

Anh huong ciia nhiét do sdy dén mau sic ctia san
pham thé hién & Bang 5 va Hinh 5. Nhiét d6 sdy ¢o
anh huong y nghia dén mau sac ctia san phim miang
cau sdy. Khi tang nhiét d6 siy cang cao thi d6 sang
(gi4 tri L*) cang thap, mau vang cang sam (gia tri

b*). Bang 5 cho thiy gi4 tri L* va b* clia méng cau
sdy déo khi siy & 70°C c6 su khac biét ¥ nghia véi
50 °C va 60°C (p<0,05). Khi danh gid cam quan,
mirc d6 ua thich (thang diém 9,0) san pham siy &
50, 60 va 70°C c6 diém twong tmg 6,57+0,57,
6,80+1,16 va 5,00+1,66 (so liéu khong trinh bay).
San pham sau sdy ¢ nhiét d6 60°C c6 mau sic dep
két hop voi mau do cua 6t duoc wa thich nhét.

Bang 5. Su thay d6i mau sic sin pham theo nhiét d9 siy

Nhiét ¢ siy (°C) L* a* b*
50 74,27+4,04" 3,06+0,40° 12,45+1,28°
60 69,03+2,72° 3,37+0,41° 13,29+1,432
70 62,59+7,65° 3,57+0,72° 15,01+1,33%

*Két qua trung binh + d"é léch chudn ctia 2 lan lap lai; Cdc chir cdi a, b ¢,...khdc nhau trong cung mot cot biéu thi su
khac biét co y nghia thong ké giita cac nghiém thirc thoi gian ¢ cung nong dg, voi do tin cdy 95%
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Hinh 5. Ming ciu siy déo & cac mirc nhiét dd khac nhau

3.3.2. Ham luwong vitamin C

Twong ty mau séc, vitamin C ctia san pham ciing
giam y nghia khi tang nhiét do siy (p<0,05). Hinh 6
cho thdy san pham sdy & nhiét d6 70°C c6 ham luong
vitamin C duy tri thdp nhat va khac biét c6 y nghia
so voi cac nhiét do con lai (p<0,05). Trong khi do,
khong c6 sy khac biét y nghia thdng ké vé ham
lugng vitamin C trong san pham duoc sdy & 50 va
60°C. Khi nhiét d¢ sdy ting Ién thi ham luong
vitamin cang giam do vitamin C d& bi phan hiy va
kich thich lam ting tc do cia enzyme oxy hoa
(Vega-Galvez et al., 2008; Ramallo & Mascheroni,
2012). Két qua nghién ctru cia Zia and Alibas
(2021) di chi ra rang qué trinh sdy néng qua viét
quét xanh d 1am giam 62 — 67% ham lugng vitamin
C trong nguyén li¢u. Daghan et al. (2018) ciing
kh?mg dinh rang vitamin C nhay cam véi sy ¢ mat
clia oxy va nhiét do sdy cao khi siy 6t bang khong
khi néng.

25 7
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50 60 70

Nhiét d6 sdy (°C)

Hinh 6. Sy thay d6i ham luwgng vitamin C theo
thoi gian say

Két qua dige trinh bay la gid tri trung binh + d¢ léch
chudn; Cédc chi cdi a, b, ¢, ...khdc nhau biéu thi sw khac
biét ¢o y nghia théng ké giita cdc nghiém thirc nhiét dg
sdy, véi dg tin cdy 95%
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3.3.3. bBo hoag dong cua nuoc (ay) va do am ciia
san pham

Qué trinh sy s& lam thay d6i d6 4m va do hoat
dong cua nudce (ay) cua nguyén liéu. B hoat dong
clia nudc trong san pham mang cau xiém say déo
dao dong tr 0,67-0,72. (Hinh 7a). Téc do mat am o
cac nhi¢t do say khac nhau theo thoi glan say (Hinh
7b). DO 4m glam dan déu theo thoi gian say, tuy
nhién, tdc 6 giam 4m dién ra nhanh trong giai doan
dau cta qua trinh sdy do ham luong 4m ty do trong
nguyén li¢u con cao (Ertekin & Firat, 2017). Thoi
gian can thiét dé gidm am cua mang cau nguyén liéu
dén d6 am yéu cau cia san pham (20%) & nhiét do
50°C 1a 480 phut; 60°C 1a 330 phut va 70°C 1a 300
phiit. Thoi gian siy dugc rat ngan khi tang dan nhiét
d6 séy do qua trinh truyén nhiét va truyén khoi s&
dién ra nhanh hon. Két qua nghién ctru nay co ciing
xu huéng véi cac nghién ciru sy déo trai cay nhu
thanh long (Hanh va ctv., 2018) va dua lu6i (Pam
va ctv., 2022).

Nhin chung, khi so sanh cac chi tiéu phan tich
thi mau say ¢ 60°C to ra phu hop trong viéc sdy
ming cau mudi 6t v6i thoi gian sdy 330 phat, do
hoat dong nudc phu hop cho bao quan (0,67),
vitamin C duy tri twong d6i cao (20,86 mg%) va dac
biét mau sac ’gifr dl;qc ’dé :aroi sang, mau dé dac
trung cia muoi 6t, rat hap dan.

0.76 -
0.74 1
0.72 1
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? 0.68 1 b °
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50 60
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Hinh 7. Sy thay dbi aw (a) va do Am (b) san
pham theo nhiét do say

Két qua dwoc trinh bay 1a gia tri trung binh £ dg 1éch

chuan; Cac chitrcai a, b, c, ...

khdc nhau biéu thi su khic
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