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TOM TAT

Thanh long ruot dé 1a mot trong nhitng loai néng san duoc st dung kha phé bién, dac biét 1a tao
mau tr nhién cho thuc phdm. Nghién cttu duoc thyc hién nham khao sat anh huéng cta phuong
phap sdy hong ngoai dén chat luong ctia jelly thanh long rudt dé. Chat luong ctia jelly thanh long
rudt dé thay déi boi nhiét do say (50, 55, 60°C) va thoi gian bdo quan (0, 7, 14, 21, 28 ngay) véi
cac chi tiéu dugc theo doi bao gom: Hoat do nudc (Aw), ham luong betacyanin, ham luong
vitamin C, t6ng ham lugng phenolic (TPC) va mau sic cta jelly. Két qua cho thdy, khi jelly thanh
long rudt dé duoc say biic xa hong ngoai & nhiét do 55°C va bao quan 21 ngay thi chat luong duwoc
duy tri 6n dinh v6i hoat @6 nuéc Aw = 0,57, ham luong betacyanin 281,97 mg/kg, ham luong
vitamin C 587,79 mg/kg, TPC 1.223,63 mg GAE/kg va gia tri mau sic véi L* 19,80, a* 49,09 va
AE 15,68 so v6i mau jelly thanh long ruot dé sau khi sdy. Két qua cho thdy, sdy hong ngoai c6
tiém nang tmg dung cho san phim jelly sdy nham duy tri chat luong cia san phidm trong qua

trinh ton tri.

Tt khoa: Chong oxi hoa, jelly, say birc xa hong ngoai, thanh long rudt do.

1. BAT VAN DE

Thanh long ruét d6 (Hylocereus polyrhizus)
hay con duoc goi la thanh long do, thanh long N@
Hoang, mot loai cay trong cha yéu dung dé lay
qua. Cay thanh long ruét dé 1a loai cay trong nhiét
d6i va can nhiét d6i c6 ngudn goc tir Mexico va cac
nuéc Nam Trung My [1]. Cay thanh long rudt do
duoc trong phé bién & cac quoc gia thudc khu vue
Pong Nam A nhu: Trung Qudc, Malaysia, Thai
Lan, Indonesia, Viét Nam... Tai Viét Nam, thanh
long ruot dé duoc trong nhiéu tai cac tinh mién
Nam va Nam Trung bo, trong d6 nam 2024 tinh
Binh Thuan c6 5.300 ha, tinh Tién Giang c6 6.227
ha, duogc xem la dia phuong c6 dién tich va san
lwong 16m nhat ca nudce [2]. Thanh long ruot dé rat
giau vitamin C, vitamin nhém B va khoang chat
(sit, canxi, phospho...). Bén canh d6, thanh long
rudt do con giau cac hop chat cé hoat tinh sinh
hoc nhu: Polyphenol, flavonoid, betacyanin... ¢o

kha nang chéng oxy hoa, ha lipid mau, khang
khuén... [3].

Tuy nhién, nhitng niam gan day, thanh long
rudt dé phai doi mat véi nhimng thach thirc nhu gia
giam va rdi ro xuat khiu cao do bién dong gia toan
cau va diéu kién dia chinh tri, dich bénh. Ngoai ra,
st canh tranh trén thi truong rat gay git, anh
huong dén loi nhuan mac du ning suit cao hon so
voi cac giong thanh long ruét trang [4]. Chinh vi
vay, nghién ctru san phdm méi tir thanh long rudt
dd ciing 1a huéng di nhim gidi quyét mot phan
luong noéng san cho nguoi nong dan Viét Nam.

S4y 1a phuong phap bdo quan thuc pham lau
doi dua trén nguyeén tic loai bo nuéc, gidm do 4m
dé ngan ngtra su phat trién cta vi sinh vat, dong
thoi tao ra san pham nhe, nho gon, thuan tién cho
bado quan va van chuyén [5]. Tuy nhién, cac ky
thuat sdy truyén thong thuong gay bién déi vé mau
séc, cau truc, kich thuéc, lam mat huong vi, chat

60 NONG NGHIEP VA MOI TRUSNG - KY 2 - THANG 7/2025



KHOA HOC & CONG NGHE

dinh dudng va cac hoat chat sinh hoc nhay cam voi
nhiét [6]. Sdy hong ngoai (IR) véi kha ning truyén
nhiét truc tiép tir tia hdng ngoai vao vat liéu, giap
rut ngan thoi gian sdy, tiét kiém nang luong, dong
thoi gitt duoc mau sic, huong vi va ham luong
dinh duong cta san phdm sau sdy. Sdy hong ngoai
khong chi mang lai hiéu qua cao trong ché bién
ma con han ché 6 nhiém moéi truong, pht hop voi
xu huéng san xuit sach va bén ving, tiét kiém
nang luong va giam t6n that chat luong san phdm,
dac biet doi voi trai cay va rau qua [7]. Phuong
phap nay da duoc 4p dung thanh cong trong siy
dao [8], carot [9], tao tau [10].

Trong nghién ctru nay, thanh long ruot dé
duoc ché bién thanh jelly nho vao kha nang tao
ciu trac cua agar, dong thoi két hop sidy hong
ngoai nham kéo dai thoi gian bdo quan va tao san
phdm moéi c6 cdu truc gion déo va cé6 mui thom
ctia san pham sdy. Nghién cttu tip trung vao danh
gia anh huéng ctia nhiét do sdy bang bic xa hong
ngoai dén ham luong su thay déi chat luong jelly
thanh long ruét dé theo thoi gian bao quan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Thanh long ruét dé va khom duoc lira chon va
thu mua tai cho Long Chau, thanh phé Vinh Long,
tinh Vinh Long. Qua thanh long ruét do6 duoc lua
chon c6 khai luong trai tir 400 - 500 g, vo qua chin
d6 déu, qua khong bi sau, khong tray xudc, khong
dap nat, tai qua c6 mau xanh, mui thom ty nhién
cta thanh long ruét d6. Qua khém Cau Duc duoc
mua tai clta hang tién loi, mat khom no déu, vé
khom chuyén vang chin 2/3 trai, khong bi tray
xuoc, khong dap nat. Tat ca nguyén lieu dé trong
thung x0p c6 duc 16 va van chuyén vé phong thi
nghiém khong qua 20 phait.

Bot agar (Cong ty TNHH Hai Long, tai 50
g), duong trang Bién Hoa (tui 1 kg) duoc mua
tai ctta hang tién loi tai thanh phd Vinh Long,
tinh Vinh Long.

2.2. Quy trinh ché bién

Thanh long ruét d6 duwoc rixa sach, tach vé va
tién hanh ép lay dich qua (loc bd hat), thu duoc
dich qua thanh long ru¢t d6. Khém duoc bé vo,
¢ép lay dich qua (loc bo ba), thu duoc dich khom.

Tién hanh phoi tron dich thanh long ruot dé va
dich khom voi ti 1 7: 3 (v/v). Hén hop dich qua
duoc b6 sung thém duong trang (dat 19°Brix).
Bot agar duoc b6 sung vao hon hop dich qua 1%
(w/v). Hon hop duogc khudy tron va gia nhiét dén
80 + 2°C trong thoi gian 5 phut. Sau gia nhiét, hon
hop duoc rét khuon inox cé duong kinh 5 cm véi
do day jelly 0,5 cm (c6 dinh cho tat ca cac nghiém
thiec). Sau 30 phut tao déng, cac khuon jelly
thanh long ruot @6 duoc sdy & nhiét do khao sat
(50, 55, 60°C) bang thiét bi sdy hong ngoai (nhiét
do duoc kiém soat thong qua b diéu khién nhiét
d0 (Autonics TC4S) v6i d6 chinh xac + 0,5°C, van
toc gi6 trung binh bén trong thiét bi 1a 5,4 m/s,
khoang cach tir dén héng ngoai dén bé mat san
phidm 1a 20 cm, khéi luong mau 1a 250 g, cong
suat 900 W) dén khoi luong khong déi (thoi gian
say dé mau dat dén khdéi lwong khong ddi xap xi
lan luot 1a 5 gio, 4 gio va 3 gio, twong ting véi cac
muc nhiét do 50, 55, 60°C). Sau sdy, mau duoc
lam nguoi ty nhién va bao quan trong tdi zip bac
(trang bac 2 mat) & nhiét do phong. Mau duoc
phan tich céac chi tiéu theo doi sau moéi 7 ngay bao
quan.

2.3. Phuong phap phan tich
2.3.1. Xdc dinh sur thay doi mau sic

Mau cua jelly thanh long rugt ¢6 duoc xac
dinh bing cach st dung mdy do mau cim tay
MiniScan (EZ 4500L — My) dé phan tich su thay
d6i vé mau sic cta san pham thong qua cac thong
s6 L*, a* va b*. Tién hanh do dac & cac vi tri khac
nhau cho cung mot mau trén méi lan do [11]. Sy
thay déi mau sic (AE) duoc xac dinh theo cong
thic sau:

AE = J(Ly— ')’ + (ap— a’)? + (b — b*)?

Trong do: Ly, a; va by 1a cac gia tri mau cta
mau jelly trudc khi sdy; L*, a* va b* 1a dai dién cho
céac gia tri mau ctia mau jelly sau sy theo thoi gian
bao quan.

2.3.2. Hoat do cua nuoc

Jelly thanh long ruét dé dugc can chinh xac 5
g (can phan tich 4 s6 1é, PA214 Ohaus). Hoat d¢
ctia nuoc (Aw) dugc xac dinh bing may Rotronic
(HC2-AW) & nhiét do phong (25°C) trong 30 phut
[12].
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2.3.3. Xdc dinh ham luong betacyanin

Ham luong betacyanin ctia jelly sdy duoc xac
dinh duwa trén phuong phap ctia Wong va Siow
(2015) [13]. Mau jelly thanh long rudgt dé duoc
déng bang bing dung dich nito 10ng, sau dé duoc
nghién thanh bot trudc khi duoc phan tich. Bot
jelly thanh long ruot dé duoc can véi khaéi luong
0,2 g, pha loang trong dung dich dém pH 6,5 (30
mL dung dich axit citric 0,1 M va 70 mL dung dich
natri phosphate 0,2 M). D6 hap thu cta dich chiét
betacyanin duwoc do bang may quang phd
BioSpectrometer Basic (Eppendorf - Diic) & budc
séng 538 nm. Ham luong betacyanin (mg/kg)
duoc tinh theo cong thic sau:

DFx AxMW x 1000

Ham lwgng betacyanin = .
EX

Trong d6: A 1a do hap thu & budc soéng 538
nm; DF 1a hé so pha loang; = kha ning hap thu
phan tx (6,5 x 10* L/mol 1 cm trong H,0); MW 1a
khéi luong phan tit cia betanin (550 g/mol); 1 1a
d0 day cta cuvet.

234 Xic dinh tong him Ilwong phenolic
(TPC)

Mau jelly thanh long rudt @6 duoc dong bang
biang dung dich nito 1éng, sau d6 duoc nghién
thanh bot trudc khi duoc phan tich. St dung 0,2 g
bot jelly thanh long ruét do6 thém vao 1,5 mL
methanol lanh, vortex trong 1 phut va ly tam lanh &
10.000 vong/phut trong 5 phat & nhiét do 4°C thu
duoc dich trich dung cho phan tich t6ng ham luong
phenolic. Tong ham luong phenolic duoc dinh
Iwong dua theo nghién ctu ctia Singleton va Rossi
(2023) [14]. H6n hop phan tng gom: 100 pL dich
trich jelly thanh long ruot do, 250 nL thuoc thit folin
- ciocalteu, 750 puL sodium carbonate 7,5% va 2 mL
nuodc cat (d6i véi mau blank dung methanol thay
cho dich trich). Hén hop duoc vortex va t trong bé
6n dinh nhiéet & 40°C trong 30 phut. Do hap thu cta
hén hop phan tmg duoc do & budc séng 750 nm va
két qua duogc tinh toan dua vao dudng chuin cta
axit gallic trong clung diéu kién.

2.3.5. Xac dinh ham Iuong vitamin C

Mau jelly thanh long ruét dé dugc dong bang
bang dung dich nito 16ng, sau d6 duoc nghién
thanh bot trudc khi duoc phan tich. St dung 0,2 g

bot jelly thanh long ru¢t d6 bé sung vao 1,4 mL
dung dich axit metaphosphoric 5% lanh, vortex
hon hop trong 1 phut va ly tam lanh & 10.000
vong/phut trong 5 phat & nhiét do 4°C, thu duoc
dich trich dung cho phan tich chi tiéu vitamin C.
Ham luong vitamin C cua jelly thanh long ruot do
dugc phan tich theo Iyada va cs (2014) [15] véi
mot s6 diéu chinh. Hén hop ctia phan tmg bao
gom: 0,4 mL dich trich, 0,6 mL di-indophenol
0,02%, 0,8 mL thiourea 2% va 0,6 mL dinitrophenol
hydrazine 2%, hon hop dugce vortex ky va u trong
bé 6n dinh nhiét do & 50°C trong 1 gio. Tiép dén,
hut 1 mL cta axit sulfuric 85% thém vao hon hop
trén va tiép tuc 01 & nhiét do 25°C trong 30 phut. Do
hap thu ctia hén hop phan tmg dugc do & buodc
song 540 nm va két qua duogc tinh toan dua vao
duong chudn cta vitamin C trong cung diéu kién.

2.3.6. Diéu chinh °Brix

Hon hop dich qua sau phdi tron st dung chiét
quang ké dé xac dinh °Brix ban dau [16]. Sau d9,
°Brix cta dung dich dugc diéu chinh dé dat
19°Brix theo coéng thitc sau:

A a+x
100 100 + x

Trong d6: A 1a °Brix can dat; a 1a °Brix ban dau
cta dung dich; x 1a khoi lwong duong can bé sung
(g/100 mL dung dich).

237 X Iy so'lieu

Tat ca cac thi nghiém duoc lap lai 3 1an va két
qua duoc trinh bay dudéi dang gia tri trung binh +
do lech chudn (= SD). So sanh su khac biét giita
cac nghiém thic duoc thyc hién thong qua phan
tich phuong sai ANOVA (p < 0,05) bing phan mém
thong ke Statgraphics Centurion XV. Cac gia tri
trung binh ctia nghiém thic duoc so sanh bang
phuong phap LSD & mtuc y nghia 5%. St dung phan
mém GraphPad Prism (GraphPad Software, LLC,
My) d@é ve do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia nhiét d¢ sdy hong ngoai
dén hoat do nuéc ciia jelly thanh long rudt d6

Hoat do nuéc (Aw) lien quan chat ché dén
murc do lién két gitta cac thanh phan thuc phdm va
ham luong nudc trong thuc phidm. Hoat do nuéc
anh hudng dén chat luong cta thuc phdm, dac biét
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1a hoat d6 nuédc dudi 0,6 sé han ché duoc su phat
trién ctia ndm men va vi khuin [17]. Két qua
phan tich hoat d6 nudc do anh huong ctia nhiét
d0 sdy hong ngoai dén hoat do nudc cua jelly
thanh long rudt dé theo thoi gian bao quan duoc
thé hién ¢ hinh 1.

0,65
0,60

0,55

Hoat 9 nuge Aw

0,50

Th1 gian bao quan (gs)
Hinh 1. Anh huéng ciia nhiét d sdy hong ngoai
dén hoat do nudc cia jelly thanh long rugt do

Ghi chu: Cdc chir cdi khic nhau trong do thi
thé hién sur khdc biét co y nghia thong ké p < 0,05.
Gig tri biéu thi 12 trung binh va do léch chun cia
3 I4n I3p Iai vor kiém dinh LSD.

Nhiét do sdy hong ngoai anh huéng dén hoat
d6 ctia nuédc trong jelly thanh long rudt dé theo
thoi gian bao quan, sy anh hudéng nay c6 su khac
biet c6 y nghia thong ké (p < 0,05). Két qua phan
tich cho thay, hoat @0 nudc c6 xu huong giam theo
nhiét do siy (50 - 60°C) va tang theo thoi gian bao
quan (0 - 28 ngay). Cu thé, hoat d6 nudc dat cao
nhat (Aw = 0,62) khi sdy & nhiét do 50 - 55°C & 28
ngay bao quan. O diéu kién nay, jelly thanh long
rudt dé bi hu hong do hoat d6 nudc cao. Khi say &
60°C, hoat d6 nudc thap nhat trong cac muc nhiét
@0 theo khao sat, nhung ciing cé cung xu huong
tang lén & 28 ngay bao quan. Khi tang nhiét do
say, ham luong nudc tu do trong thuc phdm cé xu
huéng thoat ra ngoai. Nhiét d6 cang cao lam ting
toc @6 nudc tr do thoat ra ngoai [18]. Khi siy &
nhiét do cang cao, nudc trén bé mat jelly bay hoi
cang nhanh, khién cdu tric gel co rut va hinh
thanh 16p bé mat ctmg, tao rao can cho qua trinh
thoat 4m tiép theo. Do @6, phan nudc con lai cé xu
huong bi gitt lai dudi dang nuoc lién két trong
mang ludi gel, dan dén hoat do nuoc (Aw) gidm,
mic du téng ham luong 4m twong dwong véi mau
sdy & nhiét do thap hon. Bén canh d6, thuc phdm
sau sdy néu khong c6 bao bi bdo quan phu hop
(tranh trao déi khong khi) thi c6 kha ning qua

trinh tai hat 4m tir moi treong sé nhanh va tang lén
theo thoi gian bdo quan, hoic c6 thé do bién dai
thanh phan hoa hoc ctia san phdm, diéu nay c6 thé
lam gidm chat luong cta san pham [19]. Két qua
hoat @6 nuoc ciing duoc ghi nhan trong tu khi sy vé
thanh long ruét dé & nhiét do 50 - 70°C [20].

3.2. Anh huéng ciia nhiét do sdy hong ngoai
dén ham luong betacyanin caa jelly thanh long
rudt do

Betacyanin 1a sac t6 dac trung cta thanh long
rudt do, chiu trach nhiém cho mau do tim ruc r&
ctia thanh long. Betacyanin 1a mot hop chat hoa
tan trong nudc c6 ngudn goc tir betalain, c6 hoat
tinh sinh hoc cao [21]. Ham luong betacyanin c6
xu huong giam khi gia ting nhiét do sdy va kéo
dai thoi gian bao quan (Hinh 2). Theo d6, ham
luong betacyanin dat cao nhat (300,61 mg/kg)
tueong tng voi mau sau siy hong ngoai & 50°C.
Ham luong betacyanin thdp nhat dwoc ghi nhan
60°C (226,82 mg/kg) va 50°C (232,04 mg/kg),
khac biét y nghia thong ké (p < 0,05) so voi cac
diéu kién con lai. Pang chu y, ham luong
betacyanin trong jelly thanh long rudt dé cé xu
huéng gidm nhanh & giai doan dau cta qua trinh
bao quan (0 - 7 ngay). Tuy nhién, txr 7 - 21 ngay
bao quan, ham luong betacyanin c6 xu huéng
cham lai. Téc do phan huy betacyanin trong
thanh long ruét dé tuan theo phuwong trinh phan
ung dong hoc bac 1. Diéu nay ciing c6 nghia, toc
d6 phan hay betacyanin ty 1é thuin véi ham luong
hién tai. O giai doan dau, ham luong betacyanin
con cao thi toc @6 phan hday nhanh hon va cang
vé sau khi ham luong giam thi toc d6 phan huy
ciing cham dan lai [22]. Theo Rodriguez va cs
(2015) [23], trong qua trinh bado quan bot vo
thanh long bang vi bao cho thdy, giai doan dau
ham lwong betalain giam manh, nhung sau do
giam cham lai tir 7 - 21 ngay. Nguyén nhéan 1a do
giai doan dau c6 su suy gidam nhanh do 16p ngoai
bi t6n thuong hodac khong hoan toan bao kin,
nhung vé sau, sic t0 bén trong duoc bao vé tot
hon, lam t6c d6 mat mau cham lai. Bén canh do,
trong giai doan cudi ctia qua trinh bdo quan (ngay
21 - 28), cac san phdm trung gian sinh ra tir qua
trinh phan huy betacyanin nhu aldehyde, quinone
va betalamic axit c6 thé déng vai tro nhu chat xtc
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tac, thuc ddy toc do phan huy ting manh, mac du
ham luong betacyanin con lai & muc thap [23].
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0 7 14 21 28
Thoi gian bio quén (ngay)
50 + 55 < 60

Hinh 2. Anh hudng ciia nhiét d¢ sdy
hong ngoai dén ham lugng betacyanin
ciia jelly thanh long ruét do

Ghi chu: Cdc chir cdi khdc nhau trong do thi
thé hién sur khac biét co y nghia thong ké p < 0,05.
Gi# tri biéu thi 13 trung binh va do léch chudn cua
ba Ian Ip lai voi kiém dinh LSD.

3.3. Anh huéng ciia nhiét d6 sdy hong ngoai
dén ham lwong vitamin C cta jelly thanh long rugt
do

Nhiét do say hong ngoai anh huong dén ham
lwong vitamin C trong jelly thanh long ru¢t dé. Su
khéc biét nay c6 y nghia thong ké (p < 0,05) & cac
nhiét do say khao sat 50 - 60°C (Hinh 3). Két qua
phan tich cho thdy, ham luong vitamin C khi sdy &
nhiét do 50°C cao nhat va thap nhat 1a jelly thanh
long rudt dé6 duoc sdy & 60°C. Tuy nhién, ham
lwong vitamin C ciing ¢6 xu huong giam theo thoi
gian bdo quan. Giai doan dau cta qua trinh bao
quan, ham luong vitamin C c6 xu huéng giam
manh (0 - 14 ngay). Tuy nhién, d6i voi nhiét do say
50 - 55°C, ham luong vitamin C c6 xu huéng giam
cham lai & giai doan gitra (14 - 21 ngay) va sau do
tiép tuc giam. Qua trinh siy & nhiét do cao gay tén
that vitamin C dang ké do tac dung ctia nhiét. Pac
biet, khi sdy & 60°C, ham luong vitamin C sau siy
giam manh va cu trac té bao bi pha vo. Su pha vor
nay khong chi lam mat di vai tro bao vé cla
vitamin C nhu mot chit chong oxy hoa ma con tao
diéu kién cho oxy dé dang xam nhap, dan dén qua
trinh phan hay vitamin C dién ra lién tuc trong
suot thoi gian bao quan [24]. Bén canh do, giai

doan diu cta qua trinh bao quan, ham luong
vitamin C con cao, tiép xic manh véi oxy, toc do
suy giam tang manh theo déng hoc bac 1. Giai
doan vé sau, ham luong vitamin C gidm dan va oxy
trong bao bi bdo quan ciing khong nhiéu nén giam
toc @0 phan hty vitamin C [25]. Nghién ctu ctia
Song va cs (2024) [26] da so sanh anh hudng cia
sdy hong ngoai va sdy doi luu khi sdy qua tdo, két
qua cho thay, sy hong ngoai voi thoi gian ngan, ti
lé ton that vitamin C van xay ra nhung ham luong
giam sé thap hon so véi sdy doéi luu.

1.2007

_ 1.0004
800

6001

Ham lwong vitamin C (mg/kg)

4007

[
=3
=

0 7 14 21 28
Thoi gian bao quan (ngay)
* 50 + 55 o 60

Hinh 3. Anh huong ctia nhiét do sdy héng ngoai dén
ham leong vitamin C ctia jelly thanh long ruét do
Ghi chu: Cdc chir cdi khdc nhau trong do thi
thé hién sur khac biét co y nghia thong ké p < 0,05.

3.4. Anh huéng ciia nhiét do sdy hong ngoai
dén TPC cia jelly thanh long ruét 6

Nhiét do say hong ngoai anh huéng den TPC
trong qua trinh sdy va bao quan jelly thanh long
ruot @6 (Hinh 4). Qua trinh siy dén khoi luong
khong déi cua jelly thanh long rudt d@é cho thdy, &
nhiét do 50°C cho téng ham luong cac hop chat
phenolic thdp nhat va cao nhat la khi jelly thanh
long ru¢t dé duogc sdy & 55°C. Pong thoi, thoi gian
béo quan cang kéo dai thi TPC c6 xu huong giam
khac biét y nghia thong ké (p < 0,05) giita ngay 0
va 28. Tuy nhién, & khoang thoi gian bao quan tir
14 - 21 ngay, TPC khong c6 su khac biét y nghia
thong ké & muc nhiét do 55 - 60°C, nhung gidm khi
sdy hong ngoai & 50°C. Nguyén nhan cta su thay
d6i TPC trong jelly thanh long ruot dé co thé duoc
giai thich, 1a do qua trinh sdy dén khoi luong
khong déi thi téng thoi gian cuda jelly khi sdy 50°C
(khoang 5 gi0) sé dai hon so v6i 2 nhiét do con lai,
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lam tang kha ning pha hay cta nhiét do doi voi
TPC [27]. Nguoc lai, khi sdy & nhiét do phu hop
thi nhiét do lam pha vé thanh té bao thuc vat, giap
giai phong cac hop chat phenolic. Mat khac, nhiét
do6 qua cao sé lam giam ham lwong cac hop chat
phenolic [27]. Két qua nghién ciu anh hudng cla
nhiét do sy jelly thanh long ru¢t dé bang phuong
phap sdy hong ngoai ciing phtt hop véi két qua
nghién ctru ctia Wanderley va cs (2023) [28] vé
ham luwong phenolic trong vo va hat luu.

1.5004
1.4009
1.3004

1.2004

TPC (mg GAE/kg)

1.1009

1.000

0 7 14 21 28

Thoi gian bao quan (ngay)
* 50 + 55 © 60

Hinh 4. Anh huong ciia nhiét d6 siy hong ngoai
dén TPC ciia jelly thanh long rudt d6

Ghi chi: Cdc chir cdi khdc nhau trong do thi thé
hién s khdc biét co ¥ nghia thong ké p < 0,05. Gid
tri biéu thi 12 trung binh va dop léch chuan cua ba
14n Iap lai voi kiém dinh LSD.

3.5. Anh huéng ciia nhiét do sdy hong ngoai
dén sy thay déi mau sic caa jelly thanh long
rudt dé

Mau sdc 1a mot tin hiéu cdm gidc quan trong,
dinh hinh ky vong cta thuc phdm va do udng.
Nhirng thay déi vé mau sic cé thé anh huéng dang
ké dén trai nghiém ctia nguoi tieu dung [29]. Nhiét
do sdy hong ngoai c6 anh hudng dén su thay déi
mau sic (do sang, mau dé va do lech mau) cta
jelly thanh long rudt d@é duoc thé hién qua hinh 5.
Do sang L* cua jelly thanh long ruot do duoc thé
hién & hinh 5.A cho thdy, nhiét do sdy c6 anh
hudéng rat 16n dén do sang ctia mau phan tich. So
sanh cac mau san phdm sau khi sdy véi 3 mic
nhiét do sdy cho thay, gia tri L* khi say jelly & 50°C
sé sang hon va cang nang nhiét do sdy thi do sang
L* ¢6 xu huéng cang giam. Tuy nhién, khi so sanh
& cung mot nhiet do say thi theo thoi gian bao
quan, jelly duoc sidy & 50°C c6 xu hudng gidm

nhanh hon so véi hai nhiét do sdy con lai va sdy &
60°C mau jelly duong nhu do sang khong co su
chenh léch 16n. Nguyen nhan 1a do qua trinh sy &
nhiét do cao, cac hop chat chéng oxy héa co trong
san pham dé dang bi oxy hda, phan huay béi nhiét,
déng thoi mau sdm hon do tao thanh san phdm
ctia phan tng caramel [30, 31].

Mau dé tim cta thanh long rudt dé duoc thé
hién qua gi4 tri a*. Gia tri a* cang lon cho thay
mau dé cang dam. Két qua & hinh 5.B cho thay,
nhiét do sdy va thoi gian bao quan déu anh huéng
c6 y nghia thong ké dén mau d6 cda jelly. Nhin
chung, gia tri a* c6 xu huéng ting lén, hay noi
cach khac mau jelly thanh long rudt dé c6 xu
huéng sim mau theo thoi gian bao quan. Khi cac
sdc to tw nhién nhu anthocyanin, betacyanin... két
hop véi cac tac nhan tao gel co kha ning tai cau
tric nhu pectin, agar, hoic gelatin thi mau sic cta
san phdm thuong duoc gitr bén va sim mau hon,
dan dén gia tri a* co xu hudéng tang lén. Cac chat
tao gel c6 kha nang hinh thanh mang ludi polymer
3 chiéu, gitp gitt va phan bé déu cac phan tit sac to
trong nén gel, han ché phan hty do nhiét hay 4nh
sang. Dong thoi, cdu tric gel 6n dinh con gidm
hién tuong tan xa 4nh sang khong déu, lam ting
hiéu tmg phan xa mau d6 ro nét hon trén bé mat
san phim [32].

Nhiét do sdy hong ngoai va thoi gian bdo quan
c6 anh huong dén gia tri sai léch mau (AE) cta
jelly thanh long ruot dé. Gia tri AE c6 xu huong
ting ro rét theo thoi gian bao quan khi so véi mau
san phdm sau khi sdy. Cu thé, voi ca 3 muc nhiét
do say, AE déu tang dan tir O - 28 ngay bao quan,
cho thdy s thay ddi dang ké vé mau sic trong qua
trinh Ieu trie. Dac biét, nhiét do siy cang cao, mirc
do6 sai lech mau cang lon, thé hién qua AE cao hon
& cung thoi diém bao quan. Két qua nay c6 thé giai
thich, 1a do st phan hiy cta cac sac t6 nhay cam
voi diéu kién moi truong bao quan nhu betacyanin
va su gia tang ctia cac phan tng oxy hoda, hoac
phéan tmg khong enzyme, tir d6 lam thay d6i mau
sic thanh long ruot do. Két qua nghién ctru cia
Lombardelli va cs (2021) [33] da chimg minh rang,
betalain trong san phdm thuc phdm dé bi thoai hoa
do nhiét, lam giam do6 bén mau va gia ting bién
d6i mau sac theo thoi gian.
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Hinh 5. Anh hudng ctia nhiét d¢ sdy hong ngoai dén sy thay d6i mau sic ciia jelly thanh long ruét dé
A: Gia tri do sang L*, B: Gia tri a*, C: D06 léch mau
Ghi chii: Céc chir cdi khdc nhau trong do thi thé hién swr khic biét ¢ y nghia thong ké p < 0,05. Gid
tri biéu thi I3 trung binh va do léch chudn cua ba lan Iap lai voi kiém dinh LSD.

4. KET LUAN

Két qua nghién ctru nhiét do sdy hong ngoai
ttr 50 - 60°C anh huéong dén chat luong cua jelly
thanh long rudt dé theo thoi gian bao quan. Jelly
thanh long ru¢t dé dugc sdy hong ngoai & diéu
kién 55°C va bao quan trong 21 ngay trong tui zip
bac & nhiét do phong cho chat luong 6n dinh ti
mau sac dén ham luong cac chat cé hoat tinh sinh
hoc. Bao bi bao quan va nhiét dé6 bado quan ciing
la nhimg yéu t6 anh huéng dén chat luong cta
jelly thanh long rugt ¢6. Chinh vi vay, nghién ctu
can dugc mo rong diéu kién bdo quan dé chon
duoc cac diéu kién t6i vu cho qua trinh bdo quan
jelly thanh long rudt do.
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EFFECT OF INFRARED DRYING TEMPERATURE AND STORAGE TIME ON THE QUALITY
ATTRIBUTES OF JELLY MADE FROM RED-FLESHED DRAGON FRUIT (Hylocereus polyrhizus)
Nguyen Trung Truc!, Nguyen Le Yen Nhi!
! Faculty of Biochemistry and Food technology,
Vinh Long University of Technology Education
Abstract

Red dragon fruit (Hylocereus polyrhizus) is a popular tropical fruit known for its distinctive
shape, vibrant color and high nutritional value, including vitamins A, C and B-group vitamins, as
well as pigments and antioxidants such as phenolics, flavonoids and betalains. However,
convection-dried dragon fruit products have disadvantages, such as poor flavor control, color loss
and a lack of characteristic aroma. This study was conducted to investigate the effects of infrared
drying temperatures (50, 55, 60°C) on the quality changes of red-fleshed dragon fruit — pineapple
jelly based on restructuring technology using agar as the gelling agent. The aim was to enhance
aroma, reduce color changes and maintain flavor during storage (0, 7, 14, 21, 28 days). The
results showed that when the jelly was dried at 55°C and stored for 21 days, its quality remained
stable, with a water activity (aw) of 0.57, betacyanin content of 281.97 mg/kg, vitamin C content
of 587.79 mg/kg and total phenolic content (TPC) of 1223.63 mg GAE/kg. The color values were
L (19.80), a (49.09) and AE (15.68), indicating significant color differences between day 0 and day
21. These findings suggest that infrared drying holds potential for jelly production, helping to

maintain product quality during storage.

Keywords: Antioxidant, infrared radiation drying, jelly, red dragon fruit.
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