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ANH HUONG CUA NHIET PO VA THOI GIAN SAY
LEN CHAT LUONG VO THANH LONG SAY DEO

Nguyén Kim Phung'*, Ha Thi C&m Hing?

INFLUENCE OF DRYING TEMPERATURE AND TIME
ON QUALITY OF DRIED DRAGON FRUIT PEEL

Nguyen Kim Phung'*, Ha Thi Cam Hang?

Tém tit — Nghién citu dugc tién hanh nhim
xdc dinh dnh hudng cua nhiét do va thoi gian
sdy lén chdt luong ciia vo thanh long sdy déo.
Thi nghiém dugc bé tri hoan toan ngdu nhién
gom hai nhdn té (nhiét do sdy ¢ 45°C, 50°C,
55°C, 60°C va thoi gian sdy tuong iing & 2 gio,
3 gio, 4 gio, 5 gio), bon miic do va ba ldn ldp
lai. Cdc chi tiéu duoc ddnh gid bao gom: do dm,
ham luong polyphenol téng, anthocyanin, hoat
tinh chéng oxy héa va gid tri cdm quan cua sdn
phdm. Két qud cho thdy, khi sdy vo thanh long ¢
nhiét dé 50°C trong thoi gian 3 gio, ham lugng
polyphenol tong sé dat 2.578 mgGAE/100 g chdt
kho, hoat tinh chéng oxy hoa la 29,76%, ham
Iugng anthocyanin la 0,46%, sdn phdm dugc va
thich véi diém ddnh gid cdm quan cao vé mau sdc
(5,80), miii (5,87), vi (6,17) va cdu triic (6,22).

Tir khoa: nhiét dé sdy, thoi gian sdy, vé
thanh long.

Abstract — The study aimed to investigate the
effects of drying temperature and time on quality
of dried dragon fruit peel. The experiment was
arranged with 02 factors (the drying temperatures
of 45°C, 50°C, 55°C, 60°C and drying time of 2
hours, 3 hours, 4 hours, 5 hours), 04 levels and

12Khoa Néng nghiép - Thuy sin, Truong Pai hoc
Tra Vinh

Ngay nhan bai: 29/7/2021; Ngay nhan két qua binh duyét:
08/10/2021; Ngay chép nhan ding: 08/12/2021

*Tac gia lién hé: nphung@tvu.edu.vn

128chool of Agriculture and Aquaculture, Tra Vinh
University

Received date: 29 July 2021; Revised date: 08"
October 2021; Accepted date: 08" December 2021

*Corresponding author: nphung @tvu.edu.vn

90

03 repetitions. The evaluated criteria include:
moisture, total polyphenol content, anthocyanin,
antioxidant activity, and sensory evaluation of
the product. The results showed that at 50°C
for 3 hours, polyphenols total content was 2578
mgGAE/100g dry matter, antioxidant activity was
29.76%, anthocyanin content 0.46%, high Sen-
sory evaluation scores for colour (5.80), flavour
(5.87), taste (6.17) and texture (6.22).

Keywords: dragon fruit peel, drying temper-
ature, drying time.

. PAT VAN BE

Viét Nam la mot trong nhiing nudc cé dién
tich, san lugng thanh long 16n nhit chau A va
ciing 12 nudc xuét khau thanh long hang dau thé
gi6i [1]. Trong nhitng nim gan diy, cdc sidn phAm
dugc ché bién tir thanh long da dugc chu trong va
phét trién nhu thanh long sy, nudc ép thanh long,
rugu vang thanh long. Viéc phét tri€n cdc san
phim tir thanh long da tao ra mdt lugng 16n phu
phdm 1a vo thanh long bi thai b sau qué trinh
ché bién. V4 thanh long chiém khoing 25+30%
tong khdi lugng trai, vo thanh long chia nhiéu
pectin, betacyanin, chit xo [2], kha niing chbng
oxy héa cao [3], 12 ngudn cung cip mau tu nhién
[4, 5]. Nhiéu nghién ctiu cho thiy, vé thanh long
c6 nhiéu tiém ning ting dung trong ché bién céc
san phiam thuc pham va trich li cac hop chit c6
Igi cho suc khoée con ngudi. Do dd, nghién ciiu
nay sé danh gia anh hudng ctia nhiét do va thoi
gian sy dén ham lugng polyphenol, ham lugng
anthocyanin, hoat chit chdng oxy héa ciing nhu
chit lugng cam quan (mau sic, mui, vi va ciu
triic) clia san phidm vo thanh long siy déo.
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II. TONG QUAN NGHIEN CUU

Thanh long rit giau vitamin A, C, E va céc
loai khodng chit khac nhu calcium va phosphorus
[2]. Ngoai ra, vo thanh long cling chita mot lugng
16n céac sac tb betacyanin va cac hoat tinh chong
oxy héa cao, c6 tic dung tot d6i v6i stic khoe
con ngudi. Phan v4 thanh long chiém khoang
25+30% tong khdi lugng trdi. Vo thanh long
chifa betacyanin, né c6 tic dung chéng lai cic
r6i loan lién quan dén stress nhu tim mach, ung
thu, 130 héa. .. Pong thdi, né c6 kha ning chong
oxy héa [6]. Vo thanh long c6 nhiéu gia tri dinh
dudng, nhung viéc nghién ctiu tin dung ngudn
nguyén liéu ndy dé€ ché bién thanh sin phim c6
gia tri kinh t& cao van chua dugc quan tim khai
thac, cho dén nay chua c6 mot cong bd khoa hoc
nao nghién ctu vé& cic qué trinh ché bién sin
phiam tif vé thanh long. Hién nay, nhiéu nghién
ctiu cho thiy kha ning khing oxy héa trong cic
cay thao dugc phu thudc rat 16n vao diéu kién say.
Chéng han, khi ting nhiét do siy thi su ton thét
ham lugng polyphenol tong s6 gidm nhung nhiét
dd siy qud thap, thoi gian siy kéo dai dan dén su
oxy héa cac hop chit polyphenol bdi khong khi,
do d6 tén thét polyphenol ting [7]. Theo nghién
cliu cua Abhay et al. [8], khi nhiét d§ ting cao
hon 80°C va thdi gian siy kéo dai hon 24 gid thi
ham lugng phenolic tdng sb clia hat ca cao giam
manh. Jin Dai et al. [9] cho ring tdng polyphenol
clia bi d6 giam dan khi ting thoi gian va nhiét
do séy.

Trong nghién cu nay, nhom tic gia sé tién
hanh khdo sat anh hudng cta nhiét do va thoi
gian siy dén chit lugng cta vo thanh long sy
déo, tir d6 xdc dinh nhiét do va thoi gian sy
thich hop nhiam giit lai cdc thanh phan c6 hoat
tinh sinh hoc cao nhét trong vé thanh long.

[II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
A. Nguyén vdt liéu nghién ciiu

Thanh long dudc chon dé€ 1iy vo la loai thanh
long rudt dé mua tai xa Pai Phic, huyén Cang
Long, tinh Tra Vinh. Thanh long c6 vé mau do
tuoi, do chin dong déu, khong bi dip nat, hu
héng, khong bi siu bénh, nAm méc. Trong nghién
ctfu nay, ching toi chii yéu stf dung vo thanh long,
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con phan thit qua thanh long dugc thuc hién &
cac nghién ciiu khac song song.

B. Phuong phdp bé tri

B6 tri thi nghiém: Thi nghiém dudc bb tri gdm
hai nhan t6, nhiét do (45°C, 50°C, 55°C va 60°C)
va thoi gian siy (2 gio, 3 gio, 4 gid va 5 giv).

Cach thuc hién: V6 thanh long dudc rda sach,
cit bd 16p vd mong bén ngoai (46 day 16p vo
bén ngoai cit bd 1a khoang 3 mm) va tién hanh
cat thanh tiing miéng khodng 3 c¢m, riia v6i nude
mubi pha lodng (ndng do 5%), ria lai nhiéu 1an
bing nudc sach va dé rdo. Sau d6, chan vé thanh
long trong dung dich CaCl, 2% trong 20 giay,
d€ rdo va can khdi Iugng, ngdm véi 50% dudng,
0,3% axit citric véi thdi gian thim thiu 1a 2 gio,
tién hanh siy & céc nhiét do 45°C, 50°C, 55°C
va 60°C véi thoi gian sy tuong dng 2 giv, 3 gio,
4 gi va 5 gio. Khéi lugng mau 1a 100 g.

C. Phuong phdp xdc dinh chi tiéu

Céc chi tiéu theo doi 1a do 4m theo thoi gian,
ham lugng polyphenol t&ng s6, kha ning khing
oxy hda, ham lugng anthocyanin va gia tri cam
quan cla san phdm v6 thanh long siy. Céc chi
tiéu dudc phan tich tai Phong Thi nghi€ém hoda
hoc thuc phdm cta Truong Pai hoc Tra Vinh.

Xic dinh phd hip phu Anthocyanin: Antho-
cyanin c6 budc séng hip thu trong ving kha kién
tit 450 nm — 700 nm [10]. L4y 1 ml dich chiét pha
loang v6i dung dich dém pH = 1,0 (Kali Clorua)
v6i ti 1& 1:1 trong 6ng nghiém, do d6 hip thu
trong vung kha kién tir 450 nm — 700 nm trén
mdy quang phd UV — Vis.

Xac dinh thoi gian trich li [11]: Can miu vo
thanh long cho vao ndm dng nghiém khd (mdi
ong nghiém chita 1 ¢ miu) di chudn bi sin va
tién hanh trich li trong cdc mbc thdi gian khéc
nhau: 30 phut, 60 phut, 90 phut, 120 phut va 150
phit & nhiét do phong. Sau khi chiét tich trong
dung moi xong, tién hanh loc thu dich chiét. Dich
chiét thu dudc pha loing véi dung dich dém pH
= 1.0 [kali clorua] ti 1&¢ 1:1 va pha loang véi dung
dich dém pH = 4,5 [natri acetat] ti 1€ 1:1. Sau do,
tién hanh do mat do quang.

Do 4m dugc xdc dinh bang phuong phap sy
dén khéi luong khong d6i theo TCVN 4415:1987
[12].
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Xd4c dinh ham lugng polyphenol tdng sb theo
phuong phap cia Folin-Ciocalteu [13].

Phén tich ham lugng anthocyanin bang phuong
phép pH vi sai [14].

Xac dinh kha nang khang oxy hda thdong qua
kha ning khi sat va kha ning dap tat gbc tu do
DPPH theo phuong phép céi tién ctia Nguyen and
Eun [15].

Danh gia chit luong cdm quan theo thang diém
Hedonic tir 1-7 theo thi hiéu ngudi tiéu dung [16].
V6i s6 luong ngudi thi 1a 90 ngudi, mdi thanh
vién sau khi ném thi sé danh gia mic do va thich
ctia minh theo thang diém tit 1-7 trén ca bdn chi
tiéu cam quan vé mau sic, mui, vi va cdu tric.

D. Phuong phdp xit Ii sé liéu

S6 liéu duge xt li théng ké trén phan mém
JMP 9.0.2 (SAS Institute Inc., 2011; USA) va
Microsoft Excel 2010 (Microsoft corp., 2010;
USA). Céic s6 liéu biéu dién gid tri trung binh
ctia ba lan lip lai + do léch chudn v6i mic y
nghia p < 5%.

IV. KET QUA VA THAO LUAN
A. Anh hudng cia nhiét do va thoi gian sdy dén
do dm cua sdan phdm vé thanh long sdy déo

DUGNG CONG SAY
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Hinh 1: Pudng cong siy ctia san phim
vd thanh long siy déo

Két qua khao sat cho thiy, c6 su tuong quan
nghich gifta nhiét do va thoi gian siy san phim.
Khi nhiét o siy cang ting thi thdi gian sy cang
ngén. Tai nhiét do 45°C, do dbc clia dudng cong
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sdy 12 nhdé nhit va nhiét d6 60°C thi do dbc cla
dudng cong sdy 1a 16n nhat. Nhiét do siy cang
cao thi phin trim 4m cang giam nhanh. O nhiét
do siy 45°C, qua trinh thoat hoi 4m dién ra tuong
ddi chaim va d6 4m sau khi sdy tuong dbi cao.
Vi vdy, san pham khong phi hop dé bao quéan. O
nhiét do 55°C va 60°C, c6 phan trim 4m tucng
ddi thip, sdn phdm s& bi khd do luong nudc ban
dau bdc hoi khoi vat liéu sdy tuong dbi nhanh,
sau d6 gidm dan va c6 xu huéng 6n dinh. Trong
qué trinh sdy, nhiét d6 qua thip hoic qui cao
ciing anh huéng khong tot dén chéit luong san
pham. Khi nhiét d6 sy cao thi qua trinh khuéch
tdn 4m ra bén ngoai & thoi gian dau nhanh nhung
thoi gian vé sau sé tao thanh 16p mang ciing cho
bé mit ngin can khong cho nudc & 16p bén trong
di chuyén ra bén ngoai, xy ra hién tuong kho bé
mit cla san pham [17].

B. Anh hudng ciia nhiét do va thoi gian sdy dén
ham luong polyphenol ciia vé thanh long sdy déo

Su thay d6i ham lugng cac hop chit polyphenol
trong qué trinh siy duodc thé hién trong Hinh 2.

Két qua nghién ciiu cho thiy, nhiét do siy
va thoi gian sdy c6 su tic dong dén ham luong
polyphenol t&ng s trong san phim v thanh long
siy déo. Trong cling mot nhiét do sy, khi ting
thoi gian siy ti 2 gio dén 3 gio, ham lugng
polyphenol ting tir 869 mgGAE/100 g chat kho
dén 1.871 mgGAE/100 g chét kho. Khi ting thoi
gian 1én tlf 4 gid dén 5 gio, ham luong polyphenol
gidm dan 1.148 mgGAE/100 g chit khd dén 917
mgGAE/100 g chét kho. Khi xit 1i nhiét, cic hop
chét phenol sé bi pha v& 1am ting céc axit phenol
tu do, giam cdc ester, glycoside va cac phan doan
ester din dén su gia ting cdc hinh thiic phenol
tu do [18].

Tuong tu nhu thdi gian sy, khi ting nhiét do
siy, ham lugng polyphenol sé ting dén khi dat gid
tri cao nhét, sau dé6 ham lugng polyphenol sé c6
xu hudng giam. Ham lugng polyphenol dat gia tri
cao nhit & nhiét d6 50°C 1a 1.777 mgGAE/100
g chét kho. Khi nang nhiét do siy 1én 55°C va
60°C, cac hdgp chit polyphenol c6 xu huéng giam
do bi bién d6i bdi nhiét dd cao, bi oxy héa va
thit thodt nhiéu hon véi gia tri gidm tuong tGing
lan ludt 1a 1.137 mgGAE/100 g chit kho, 1.064
mgGAE/100 g chat kho.



Nguyén Thi Kim Phung, Ha Thi Cim Hing

NONG NGHIEP — THUY SAN

2500

ZE00+

1500

Prarcdic: gng G B A0 ol M

=004

5 ™ m - [= & o™ (] - =] & [3] (] - =] & el [ - [
g £ £ H
£ = 5 =
4 =l =2 &0
T gikan ] within MRHSTA0 (0 G
Thoigian (h) @ Tvécsay M2 HE3 N4 WS

Hinh 2: Ham lugng polyphenol theo nhiét do va thdi gian siy ctia vo thanh long

C. Anh huédng ciia nhiét dé va thoi gian sdy dén
ham lwong anthocyanin ciia sdn phdm vé thanh
long sdy déo

PhS hip phu anthocyanin ctia vé thanh long
dudc thé hién & Hinh 3.

Théi gian trich h

VAN

a 50 100
Théi gian (phit)

0.08

0.04

0.0z

D6 hip thu mau

150

Hinh 3: Biéu do thé hién phd hip thu
anthocyanin cda vé thanh long

Két qua cho thiy, dich chiét ctia v4 thanh long
c6 dd hép thu cao nhit tai buéc séng 550 nm.
Do hip thu mau dat gia tri cao nhét 12 khi trich
li ¢ thoi gian 90 phut. Khi tang thoi gian trich
li tr 30 phit 1én 90 phit thi d6 hip thu mau
ting dan nén ham lugng anthocyanin ting. Tuy
nhién, khi tang thdi gian trich li tr 90 phut 1én
150 phiit thi do hap thu mau gidm din dén ham
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Hinh 4: Anh hudng cta thdi gian dén qué trinh
chiét tach anthocyanin

lugng anthocyanin s€ giam.

Ham lugng anthocyanin chiu sy anh huéng rét
16n tf nhiét do va thoi gian sdy. Mau vé thanh
long trudc khi sy c6 ham lugng anthocyanin 1a
0,72%. Ham lugng anthocyanin ti 1€ nghich véi
thoi gian sdy. Khi thoi gian siy cang dai thi ham
lugng anthocyanin gidm cang nhiéu. Trong ciing
mot nhiét do siy, hAm luong anthocyanin dat gia
tri cao nhét khi siy trong khoang thoi gian 3 gio,
khi kéo dai thdi gian siy 1én 4 gid va 5 gio thi
ham lugng anthocyanin gidm lan lugt 1a 0,09%
va 0,06%.
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Hinh 5: Ham lugng anthocyanin theo nhiét do
va thoi gian siy

Ciing gidéng nhu cdc hoat chit sinh hoc khac,
cac anthocyanin rat dé bi phan hiy béi nhiét do
cao va rat nhay cam véi cic tac dong ctia anh
sang ciing nhu oxy trong khong khi. Ham lugng
anthocyanin dat gia tri 0,20% tai nhiét do 45°C va
50°C. Sau d6, ham lugng anthocyanin c6 khuynh
huéng gidm dan, dat gid tri 0,19% khi sdy & nhiét
dd 55°C va 0,18% khi siy & nhiét do 60°C.

D. Anh hudng ciia nhiét dé va thoi gian sdy dén
hoat chdt chong oxy héa cua sdn phdm vo thanh
long sdy déo

Tt i Wi sl 80 330

Thoigian (y  EMTvecsdy 2 EE: BE4 WS

Hinh 6: Ham lugng anthocyanin theo nhiét do
va thoi gian siy
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Hoat tinh khang gbc tu do DPPH trong dich
chiét ctia cdc miu vé thanh long siy & nhiét do
va thdi gian khic nhau 13 khic nhau. Déi véi
mau truéc khi siy c6 hoat tinh chéng oxy héa
v6i phan trim tc ché 1a 7,65%.

Trong cuing mdt nhiét dd siy, hoat tinh khang
oxy héa DPPH tai thdi gian sy 3 gid c6 hoat
tinh cao nhat véi phan trim tc ché 1a 29,65% va
cdc mau c6 hoat tinh thip nhét 1a & thoi gian siy
4 gid va 5 gio v6i phan trim dc ché 1an ludt 1a
44,52% va 65,09%.

Trong cting mot thdi gian sy, hoat tinh khang
gbc tu do DPPH trong dich chiét cic miu siy
& nhiét d6 50°C c6 hoat tinh cao nhét véi phan
trim Gc ché 1a 29,76% va ciac mau c6 hoat tinh
thip nhét 1a khi siy & nhiét do 55°C va 60°C véi
phan trim dc ché lan lugt 1a 42,13% va 42,60%.
Két qua nghién ciiu cho thiy, nhiét do siy thich
hgp 1a 50°C.

E. Anh hudng ciia nhiét do va thoi gian sdy dén
chdt luong cdm quan (mau sdc, mili, Vi va cdu
tric) ciia sdn phdm vé thanh long sdy déo

Diém cam quan san phdm vé thanh long sy
déo theo nhiét do va thdi gian siy dugc thé hién
trong Bang 1.

San phim siy dudi tic dung cta nhiét do
thudng bién ddi hinh dang va tinh chit co hoc.
Nguyén nhan chd yéu la do su mat 4m trong qua
trinh siy din dén vo ciu triic té bao, cic té bao
co riit, bién dang va lam céu triic clia san phiam
cing hon [19].

Khi nhiét do sy thip tai 40°C, san pham c6
mau sic khong dep, céu tric khod khong déu. Tai
nhiét do 60°C, san phdm nhanh khd hon nhu'ng
kho khong déu, bé mit hoi cing va mau sic
khong dep, sim mau. Khi sy & nhiét do 50°C
va 55°C, san phdm c6 mau sic dep va ciu tric
kho déu. Tai nhiét do 50°C, trong thdi gian 3 gid,
san pham dudc ua thich nhét, véi cic di€ém cam
quan trung binh vé mau sic, mui, vi va cu triic
lan lugt 1a 5,80, 5,87, 6,17 va 6,22. San phim
vo thanh long siy déo c6 mau dd sang dep, mui
thom va vi chua ngot hai hoa, ddng thoi san pham
¢6 do déo phu hgp.
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Bang 1: Piém ddnh gid cdm quan san phim vé thanh long siy déo

Dibu kién sdy Piém cim quan trung binh
Nhiét 36 (°C) | Théi gian (giv) Mau sic Miti Vi Céu tric

45 2 2,07£0,08F¢ 2,2240,15F 2,250,188 1,8240,121
3 2 4040 22EF 2.43+0,16EF 2.40+0,226H 2,63+0 33FCH
4 2,630,245 2,47+0,108F 2,5320,06FCH 2,600,234
3 2,58+0,268 2.4240,10FF 2,62+0,08F¢ 2,88+0,25FC

50 2 3.72+0,19¢ 3,52+0,150 3,870,250 4,050, 10CE
3 5,80+0,004 5,870,154 6,170,144 6,2240,184
4 4 770,248 4 3320,15¢ 4,8240_26° 4,53+0,08"
3 3,17+0,08P 2. 7140 32 3,07+0,28E 2,9840,19F

55 2 2,80+0_30CE 3.52+0, 33EF 2 82+0 23FF 2,770 42FCH
3 5.17+0,038 5,000,058 3,300,208 5,000,098
4 3.87+0,29¢ 3.68+0 400 4 070200 4 2540,22°0
3 3.82+0.36C 2,430, 165F 3,780,080 3,870,068

60 2 2 400 22EF 2,430, 165F 24010 2268 2,630 33FCH
3 2,630,248 2,47+0,10FF 2,530, 06FCH 2,600,234
4 2 430 15EF 2.47+0 21FF 245401368 2,500,175
5 1.87+0,06¢ 1.77£0.12¢ 1.92+0,06" 1,72+0 06

V. KETLUAN

Ham lugng polyphenol tdng s6, hiéu qua khéang
oxy héa DPPH, ham lugng anthocyanin, chit
lugng cdm quan déu chiu su tic dong clia nhiét
do siy va thoi gian siy; cdm quan cao nhit va
gitf dugc cac hoat chét sinh hoc tai nhiét do 50°C
trong thoi gian 3 gid; d6 4m tuong ddi 19,85%
phu hop véi tiéu chuin san phdm mut déo.
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