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TOM TAT

Nghién ciru dwoc thuc hién nham déanh gid dnh huwong cua enzyme
pectinase va diéu kién c6 ddc chan khéng dén ham lwong betacyanin, hoat
tinh chéng oxy héa trong dich qua thanh long rugt do (Hylocereus
polyrhizus). Mau dwrpe xik Iy véi cdc nong dp pectinase 0,05 —0,10% trong
15— 60 phiit 6 30 — 40°C, sau dé cé dic & dp sudt chdan khéng 560 — 680
mmHg dén mirc chat khé 18 — 24°Brix. Két qud cho thdy, diéu kién xir Iy
v6i 0,075% enzyme trong 45 — 60 phiit, cho hidu sudt thu hoi khodang 80%,
ham hrong betacyanin 339-345 mg/L va hoat tinh chong oxy héa cao nhit
(ICs0 =7,59%). Theo thoi gian cé dac, ham lugng betacyanin c6 xu huéng
ting 1én do hién twong tdp trung chdt mau, ‘trong khi thay déi dp suat chan
khong khong dnh hudng dang ké. Viéc két hop xir Iy enzyme & nong do
thich hop véi ¢6 ddic chdn khéng cho phép ning cao hidu sudt thu hoi, bio
toan sdc t6 tw nhién va hoat tinh sinh hoc, gép phan ndng cao gid tri san
phdm tir thanh long rugt do.

Tir khéa: Betacyanin, cé ddc chdn khéng, hoat tinh chong oxy héa,
pectinase, thanh long rugt do

ABSTRACT

This study aimed to evaluate the effects of pectinase enzyme treatment and
vacuum concentration conditions on the betacyanin content and
antioxidant activity of red dragon fruit (Hylocereus polyrhizus) juice. The
samples were treated with pectinase at concentrations of 0.05 — 0.10% for
15 — 60 minutes at 30 — 40°C, followed by concentration under vacuum
pressures of 560 — 680 mmHg to achieve total soluble solids of 18 —
24°Brix. The results showed that treatment with 0.075% pectinase for 45
— 60 minutes yielded approximately 80% juice recovery, betacyanin
contents of 339 — 345 mg/L, and the highest antioxidant activity (ICso =
7.59%). During vacuum concentration, the betacyanin content increased
due to pigment concentration, while variations in vacuum pressure had no
significant effect. The combination of enzyme treatment at an appropriate
concentration and vacuum concentration effectively enhanced juice yield,
preserved natural pigments and bioactivity, and contributed to improving
the value of red dragon fruit products.

Keywords: Antioxidant activity, betacyanin, pectinase, red dragon
fruit, vacuum concentration
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1. GIOI THIEU

Thanh long (Hylocereus spp.) 1a loai trai cay
nhiét d¢i ¢6 gié tri kinh té va dinh dudng cao, dugc
trong pho bién tai cic quoc gia Pong Nam A nhu
Viét Nam, Thai Lan, Malaysia, Philippines,
Indonesia, cling nhu & mién Nam Trung Quoc va
Dai Loan (Sonawane, 2017; Ha et al., 2023). O Viét
Nam, hai gidng thanh long chii yéu 1a thanh long
rudt trang (Hylocereus undatus) va thanh long rudt
do (Hylocereus polyrhizus). Dién tich tréng thanh
long tang nhanh tr 5.512 ha vao nam 2000 1én
55.419 ha vao nam 2018, v6i san luong dat hon 1,07
triéu tin va gia tri xuat khau khoang 1,1 ty USD
(Trinh et al., 2018; Phan, 2020). Tuy nhién, sau khi
dat mtrc dién tich cao nhat khoang 65.000 ha vao
nim 2020, dién tich trong di giam xudng con
khoang 55.000 ha vao nam 2023, chu yéu do bién
dong thi trudng va cac bién phap kiém soat nhap
khau tir phia Trung Qudc (AGROINFO, 2024).

Thanh long rudt d6 khong chi c6 mau sic bit mat
(Liaotrakoon et al., 2013a) ma con chira nhiéu hop
chit ¢co loi cho stc khoe, dic biét 1a betacyanin,
nhém sic t6 tu nhién tan trong nudc (Phan et al.,
2017), c6 kha nang chéng oxy hoa manh, loai tru
gbc tu do va trc ché su phat trién cua té bao ung thu
(Stintzing et al., 2002; Zou et al., 2005; Wu et al.,
2006; Phebe et al., 2009). Tuy nhién, betacyanin rét
d& bi phan huy trong qué trinh bao quan va ché bién
do chiu anh huong cua nhiét dJ, oxy, anh sang,
pH,... (Woo et al., 2011). Diéu nay lam suy giam
mau sic, gia tri cAm quan ciing nhu hoat tinh sinh
hoc dic trung ciia san pham tir thanh long (Liu et al.,
2008).

Trong cong nghé ché bién dich qua, viéc tmg
dung enzyme pectinase gitp ting hi¢u suat thu hoi
dich, ddng thoi cai thién tinh chat cam quan (Sharma
et al., 2017). Bén canh d6, cong ngh¢ cd déac chan
khong dugc xem la phu hop v6i cac san pham giau
betacyanin vi diéu kién ap suét thip giap ha thip
nhiét do soi, han ché su tlep xuc cua dich qua voi
oXy va rit ngén thoi gian tiép xtic nhiét. Nho do, su
phan huy nhiét va oxy hoa betacyanin dugc han ché
dang ké, gop phan bao toan gia tri dinh dudng va
sinh hoc ctia san phdm (Rosemary et al., 2025). Tuy
nhién, sy anh huong cua hai yéu t6 nay dén sy 6n
dinh cta betacyanin trong dich qua thanh long rut
d6 van chwa dwoc nghién ciru day du.

Vi vdy, nghién cuu nay dugc thuc hién nhim
danh gia anh huong ciia enzyme pectinase va ché do
¢ dic chan khong dén ham lugng betacyanin va
hoat tinh chdng oxy hoa trong dich qua thanh long
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rudt do (Hylocereus polyrhizus). Két qua nghién ciru
gitip cung cap co sé khoa hoc cho viée tmg dung két
hop enzyme va cong ngh¢ ¢6 dac phu hop trong ché
bién, dleu nay gop phan nang cao chat lwong va gia
tri kinh té ctia san pham thanh long rudt do.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit li¢u

Nguyén liéu duoc st dung trong nghién ctu 1a
qua thanh long rudt do (Hylocereus polyrhizus)
duoc tréng tai tinh Tra Vinh, Viét Nam. Thanh long
rudt do dugc thu hoach & thoi diém 28 - 30 ngay sau
khi hoa n&, khéi lwong 300 - 400 g, qua c6 dd chin
ddng déu, vo do sam, khong bi ntt hodc dap nat
duge chon 1am mau thi nghiém. Sau khi thu hoach,
qua dugc bao quan & nhiét do 10 — 12°C va do am
85 — 90%, thoi gian khong qua 7 ngay, nham duy tri
d twoi va chat lugng ban dau cho dén khi tién hanh
thi nghiém.

Enzyme pectinase dugc su dung trong nghién
ctru 1a ché phiam Pectinex Ultra SP-L (Dittingen,
Thyy Si). Thanh phan: polygalacturonase,
pectinesterase va pectin transeliminase, hoat tinh dat
26.000 (PG/mL).

Céc hoa chit dugc sir dung trong nghién ctru bao
gém: axit citric (Trung Qudc), natri phosphate
(Trung  Qudc),  1,1-diphenyl-2-picrylhydrazyl
(DPPH) (Nhat Béan) va dimethyl sulfoxide (DMSO)
(Ba Lan). Cac héa chat nay duoc cung cap boi Cong
ty C6 phan Hoa chat Mién Nam, Thanh ph Can
Tho.

2.2. Phuong phap nghién ciru

2.2.1. Khdo sat anh huong cua enzyme

pectinase dén sw thay doi betacyanin
trong qua trinh thu nhdn dich qua thanh
long ruot do

Nguyén liéu thanh long rudt do thu mua tir nha
vuon véi do chin phi hop dugce boc bo vo qua. Phan
thit qua duoc cha nhuyén cho vao keo thuy tinh
(dugc go6i kin bang gidy bac), sau do enzyme
pectinase duoc b sung va khudy déu. Thi nghiém
duogc bd tri hoan toan ngdu nhién voi hai nhén to:
thoi gian xur ly gdm 15, 30, 45 va 60 phut; va nong
d6 pectinase theo ty 18 thé tich dich nghién (v/v)
gdm 0,05%, 0,075% va 0,10%. Nhiét do xir ly
enzyme pectinase 35+0,5°C, pH 5+6 va cac thong sb
thi nghiém dugc lya chon dya trén két qua nghién
ctru d3 duoc cong bd cua Nur ‘Aliaa et al. (2010),
Nguyen et al. (2013), KC et al. (2020) va cac thi
nghiém tham do trén trai thanh long rudt do ciing da
duoc thuc hién. Sau thoi gian x1r Iy enzyme, mau
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dugc ép va loc ldy dich quéa va tién hanh phan tich
cac chi tiéu theo doi.
2.2.2. Khdo sat sw thay doi betacyanin dich
thanh long rudt do trong qua trinh co ddac
chan khong

Qua trinh ¢ dic duoc thyc hién bang thiét bi ¢o
ddc chan khong kiéu budng tinh (Viét Nam), dung
tich 10 L, gia nhiét bang nudc néng, cé dong hd do
nhiét d6 (d6 chinh xac +1°C). Ap suét chan khong
dugc diéu chinh bang bom chan khong, déng hd do
ap sudt (d6 chinh xac £5 mmHg). Mdi mé cb dic sir
dung 5 L dich thanh long rugt do, véi ty 1€ nap déy
budng c6 dic 1a 50% dung tich.

Dich thanh long rudt do duoc b tri ¢6 ddc hoan
toan ngau nhién véi ba lan 1p lai & cac ap sudt chan
khong 560, 620 va 680 mmHg, twong Gng vdi cac
nhiét d soi xap xi 65 — 68°C, 57 — 60°C va 46 —
49°C (phu thudc vao TSS dich qua tai thoi diém co
dac). Cac muc ap suét duoc chon dua trén kha nang
van hanh thyc té cta thiét bi va gia tri khuyén nghi
trong cac nghién ciru trude ddy nhiam giam thidu tén
tht séc t6 betacyanin va hop chit d& bay hoi (Bozkir
& Tekgiil, 2022). Nong d6 dich qua sau ¢ dic dat
18, 21 va 24°Brix, phu hop 1am nguyén liéu cho qua
trinh ché bién cac san pham tir thanh long ruét do,
nhu nudce giai khat, rugu vang,...

Qua trinh ¢6 dédc duogc duy tri cho dén khi m?l}l
dat nong do TSS yéu cau (18 -2 4°Brix). Sau khi ket
thiic, mau dugc lam ngudi nhanh dén nhiét 4o
phong, va phan tich cac chi tiéu theo doi.

2.3. Phuong phap phan tich

2.3.1. Xdc dinh hiéu sudt thu héi

Hiéu suét thu hdi duge xac dinh theo cong thirc
(Nguyen et al., 2023):

m
Hiéu suit thu hoi (%) = — 100
my

Trong d6: m la khéi lwong dich qua thu duoc (g)
va m, la khoi lugng nguyén liéu ban dau (g).
2.3.2. Phwong phdp xdc dinh ham lwong chdt
kho hoa tan tong so (TSS)

Ham lugng chat kho hoa tan tong sb duge xac
dinh bang phuong phép do chi s6 khic xa, sir dung
khiic xa ké cAm tay (ATC-1E, Atago, Nhat Ban) véi
dai do 0 — 32%, d6 phan giai 0,2% va do chinh xac
+0,2%. Quy trinh phén tich dugc thuc hién theo tiéu
chuin qudc gia TCVN 10375: 2014 (ISO
1743:1982).
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2.3.3. Xdc dinh ham luwong betacyanin

Ham lugng betacyanin tong sb trong thanh long
rudt do dugc xac dinh theo phuong phap cia Wong
and Siow (2015). Trai thanh long sau thoi gian bd
tri thi nghiém duoc tach ldy thit qua, xay nhuyén va
loc l4y dich qua. Mau dich qua thanh long dugc pha
loang trong dung dich dém 0,1 M axit citric (30 mL)
va 0,2 M natri phosphate (70 mL) (pH 6,5). Tét ca
mau thi nghiém dugc do do hép thu bang may do
quang pho ¢ budc song 537 nm. Ham luong
betacyanin tong sé dugc tinh theo cong thirc:

; (mg

Trong d6: Be 1a ham luong betacyanin tong sb
(mg/L), Abs 1a gia tri hap thy tai budc song 537 nm,
DF 1a hé s6 pha loang, MW la khéi luong phan tir
cua betacyanin (550 g/mol) va € 1a hép thy phan
tur ciia betacyanin trong nude (60.000 L/mol.cm)

2.3.4. Xac dinh hoat tinh chong oxy héa
(DPPH-ICsy)

Abs*DF+*MW %1000
£

Bc = /L)

Hoat tinh chdng oxy héa ctia dich qua thanh long
rudt dé dugc xac dinh theo phuong phap cua Audina
(2019) ¢6 bd sung bude higu chinh nén mau. Moi
ndng do6 dich chiét dugc chuan bi ba loai dung dich:

— Miu dbi chimg (Acontor) bao gdbm: 3,9 mL
dung dich DPPH 0,6 mM trong ethanol 80% va 0,1
mL ethanol 80%.

— Mau thir (Atestraw) bao gdm: 3,9 mL dung
dich DPPH 0,6 mM va 0,1 mL dich chiét.

—  Mau nén mau (Asample-blank) bao gbém: 3,9 mL
ethanol 80% va 0,1 mL dich chiét dé hiéu chinh d6
hap thu do mau tu nhién cua dich chiét.

Hoén hop duoc u ¢ nhiét 6 phong trong 60 phut,
khong anh sang va do do hap thu quang phd & bude
song 515 nm.

Do hép thu cua mau thir dwoc hiéu chinh theo

Céng thirc: A test-corrected = A test-raw — A sample-blank

Ty 1€ phén tram trc ché géc tu do DPPH duoc
tinh theo cong thirc:

Acontrol - Atest,corrected

% Inhibition = 100

Acontrol

Dua vao ty 1¢ % hoat tinh trc ché gbc tu do
DPPH, gia tri ICso dugc tinh tir dudng hdi quy tuyen
tinh biéu dlen mdi quan h¢ gitra % hoat tinh bat gbe
tu do va nong d6 mau thu.

Trong nghién ctru nay, hoat tinh bét gbc tw do
DPPH ctia mau rugu vang dugc danh gia thong qua
gia tri ICso, dugc dinh nghia 13 ty 1¢ pha lodng cta
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méu can thiét dé e ché 50% gdc DPPH ban dau. Do
mau thir 1a san pham thyc pham dang 16ng phirc hop
va duoc st dung truc tiép ma khong qua budc chiét
xuit hay chuyén d6i sang dang chat kho. Do d6, gia
tri ICso dwgc biéu thi theo phan tram thé tich (% V/v)
tuong tng véi thé tich mau ruou vang trong tong thé
tich dung dich phan ung.

Céch biéu thi nay phan anh hiéu qua chéng oxy
hoa tong thé ciia mau trong trang thai nguyén ban,
dong thot cho phép so sanh tryc tiép kha ning bat
gbc DPPH giita cac mau rugu vang trong cung diéu
kién thi nghiém. Gia tri ICso (% v/v) cang thap cho
thay luong mau can thiét dé dat 50% kha nang bt
gdc cang nho, dong nghia vai hoat tinh chong oxy
hoéa cang cao.

2.3.5. Phwong phap do mau

Céc thong $6 mau sic (L*, a*, b*) dugc do béng
may do mau Minolta (Model CM-2500D). Gia tri
L* twong tng v&i d6 sang va dao dong tur 0 cho mau
den dén 100 cho mau trang hoan hao, gi4 tri a* do
mirc do khi 1a sé dwong, mau xam khi 13 sé khong
va mau xanh khi 12 s6 4m va gi4 tri b* biéu thi mau
vang khi 14 s6 duong, mau xam khi 1a sb khong va
mau lam khi 1a s6 4m (Liaotrakoon et al., 2013b).

2.3.6. Phwong phdp thu thdp va xit Iy s6 liéu

Phan mém Microsoft Excel (phién ban 2021)
duogc st dung dé tinh toan va vé cac do thi. Két qua
thu dugc trong cac thi nghiém duoc biéu thi bang
gi4 tri trung binh. Phdn mém théng ké Statgraphic
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Centurion (phién ban 19.01.0002) duoc sir dung dé
phan tich phuong sai (Analysis of variance -
ANOVA) nhim thdy dugc mirc d6 anh huéng cia
tirng nhan t6 cling nhu trong tic cia cic nhan td dén
chi tiéu thu nhan va kiém dinh mirc d6 khac biét y
nghia cua cac nghiém thirc thong qua LSD (Least
significant difference: khac biét c6 ¥ nghia nho nhét)
& do tin cdy 95% (gi tri P (Probability - xac suat)
nho hon 0,05).

3. KET QUA VA THAO LUAN

3.1. Anh huong cia enzyme pectinase dén sy
thay doi betacyanin trong qua trinh thu
nhan dich qua thanh long ruét dé

3.1.1. Hiéu sudt thu héi

Két qua & Bang 1 cho thiy hiéu sudt thu hdi dich
qua thanh long rudt do tang theo thoi gian xu ly, tr
15 dén 60 phat, véi gia tri trung binh 1an luot
67,58% dén 80,59% (P < 0,05). Piéu nay chimg t6
thoi gian 1a yéu t6 anh huong 16 rét dén kha ning
giai phong dich qua. Trong khi d6, cac mirc nong do
pectinase 0,05 — 0,1% chi tao ra khéc biét nho vé
hiéu suét, v6i gia tri trung binh dao dong tir 75,03%
dén 77,27%. Pang chu y, két qua phan tich thong ké
cho thiy khong co sy twong tic gitra ndng do
enzyme va thoi gian xur 1y, nghia 1a tac dong cua
enzyme khong phu thudc vao thoi gian, va
nguoc lai.

Bang 1. Hi¢u suit thu hdi (%) dich qua thanh long rudt dé sau khi xir Iy enzyme pectinase

Nong dd Thoi gian (T) Fetest
enzyme (N) 15 phut 30 phut 4S5 phut 60 phut Trung binh
0,05% 66,77+0,15% 75,7340,15° 79,03+1,07°%  78,57+1,17%¢ 75,03 T: *
0,075% 68,100,612 78,73+2,11¢  80,13+1,19%F  82,10+0,53f 77,27° N: *
0,1% 67,87+0,64* 77,57+2,28% 81,6340,59°  81,10+1,80°F 77,04 T x N: ns
Trung binh 67,58 77,34° 80,27¢ 80,59¢

Ghi chu: Cac ky tu khdc nhau di kém theo trung binh nghiém thirc trong cung mot cét hodc dong thé hién su khdc biét &

miurc y nghia (p < 0,05), ns: p > 0,05 va *: p < 0,05.

Xu hudng nay phtt hop véi co ché thily phan
pectin, trong d6 enzyme pectinase cit dut cac lién
két glycoside trong thanh t& bao va 16p trung gian
giita cac té bao, giup giai phong dich bao va giam
d6 nhét (Kashyap et al., 2001). Trong giai doan dau
(15 — 45 phit), hiéu suat ting nhanh (P < 0,05),
nhung khi thoi gian xir 1y kéo dai (tir 45 dén 60 phut)
thi khong c6 su thay d6i dang ké. Khi nong do
enzyme tang tir 0,05% 1én 0,1%, hiéu suit khong
tang dang ké, diéu nay cho thay phan mg da dat muc
bdo hoa enzyme, tuong ty co ché dd duoc mo ta
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trong nghién
Cox, 2017).

ctu enzyme hoc (Nelson &

Két qua nay tuong dong véi nhiéu nghién ciru
trén céc loai trai cdy khac. Trong nghién ctiu xir ly
x0ai bang enzyme pectinase, Reddy et al. (2020) ghi
nhan hiéu suét thu hoi dich qua dat trén 90% sau 60
phut khi két hop siéu am véi enzyme, tuy nhién
trong dleu kién chi sir dung enzyme, toc do gia ting
hiéu sudt sau 45 phut ciing giam rd rét. Diéu nay cho
thay thoi gian xu ly c6 vai tro then chdt nhung tac
dong cua nong do enzyme bi gisi han khi phan tng
tién gan trang thai bdo hoa. Trén qua khém, Tochi
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et al. (2009) cho thiy viéc bd sung pectinase & mirc bao hiéu suat thu hdi cao (khoang 80%) vira tiét
nong do6 thap (0,03%) di cai thién hi¢u suat thu hoi kiém chi phi.

dich qua, song khi keo dai thoi gian phan Gmg, mirc 3.1.2. Ham lwong betacyanin

tang thém khong dang ke, khang dinh sy ton tai cua ) , .

diém bio hoa trong qua trinh thity phan pectin. Tuy Két qua ¢ Bang 2 khang dinh rang ham luong
nhién, khi néng dd enzyme dat muc cao, hidu qua betacyanin thu nhan tir dich qua thanh long rudt do
cai thién khong con 16 rét, cho thiy anh hudong cua chiu anh huong c6 y nghia thong ké boi ca hai nhan
enzyme chi phat huy trong mot pham vi nhat dinh tO nong do pectinase va thoi gian xu ly, giong thoi
trude khi tién téi trang thai bio hoa. ton tai tac dong twong téc gilta hai yéu t6 nay. Cu

X . ) L . . . thé, talrnong d6 0,075%, ham lugng betacyanin dat
Nhu vay, keét qua nghién ctru nay khong chi  ca0 nhit ¢ thoi gian 45 — 60 phut (339,07 — 345,03
khang dinh vai tro quan trong cua thoi gian xur Iy ma mg/L), trong khi & ndng do 0,1%, khoang thoi gian

con chi ra rAing viéc gia.tér}Ag néng d(? enzyme trén xir Iy tir 30 dén 60 phut khong lam ting déng Ké.
03075% kh(?ng mang lai En@u qua dang ke. Trong Diéu nay cho thy hi€u qua gidi phong sac t6 khong
quy tm}_h san xuat tl}uc 1€, muc enzyme pectinase phai 1a két qua tuyén tinh ctia timg nhén t6 riéng le,
vua pha'u (_09075%) co t%le duoc lya chon dé két hop ma phuy thudc vao su két hop téi uu gitra ndng do
véi thoi gian xt Iy khoang 45 — 60 phut dé vira dam enzyme pectinase va thoi gian xir Iy tdc dong.
Béang 2. Ham lwgng betacyanin (mg/L) dich qua thanh long ruét d6 sau khi xir Iy enzyme pectinase
Nong dd Thoi gian (T) Fotest
enzyme (N) 15 phut 30 phut 45 phut 60 phut Trung binh

0,05% 321,70+4,102 334,67+5,53¢ 344,57+6,81°¢ 329,1746,75%%¢ 332,53° T: *
0,075% 328,07+1,45%¢  339,07+4,84% 339,07+2,284¢ 345,03+4,22¢ 337,81° N: *
0,1% 327,93%1,81%¢  326,40+3,30®®  332,0743,70*¢  328,07+6,212%¢ 328,628 T xN: *
Trung binh 325,902 333,38 338,57° 334,09b
Ghi chu: Cac ky tw khdc nhau di kém theo trung binh nghiém thirc trong cung mot cét hodc dong thé hién su khac biét o
mutc y nghia (p < 0,05), ns: p > 0,05 va *: p < 0,05.

Vé co ché, pectinase lam phan giai pectin va cac xtr 1y, dong thoi ton tai sy tuong tac co ¥ nghia thong
polysaccharide thanh té bao, giam d6 nh6t va pha v ké gitra hai nhan t0 nay.

cAu tric nhdy ciia mé qua, tir d6 ting kha ning giai R \ £ e s
phong sa‘lcy td bet(zlcyamn vaog dich gcﬁlet ICrSO daq dong tir 7’59 dén 8,26% (v/v), v6i gid
(Gengatharan et al., 2021). Tuy nhién, khi nong do trirthép nhat qat ¢ nong d6 0,075% (7,59%), cho
o oy e ; thay day la diéu kién xu 1y tao ra dich qua c6 kha

enzyme hoéc thoi gian xir lyrvugt ngudng toi uu, cd niine chéng oxv hoa manh nhét va khic bidt ¢6 <
thé xuat hién sy thoai hoa sic to do oxy hoa xdy ra £ CAONS OFy 04 o) o VO ac et coy
{rong méi trrong gidu enzyme, tuong tw nhu hién nghia so voi nong d6 0,05% va 0,1% (voi gia tri IQso

> v v : A A 3 0 \ 0 A
tugng dugc ghi nhan trong chict tach betalain tur ct g}‘u nhg{n d’uoc }an hlf'{t a ,7’9,7 %o va 8,26 /()?' Blelf
dén, khi kéo dai thoi gian hodc tang cuomg do xirly 14y phan dnh rang, vi¢e xr Iy enzyme pectinase &
dan dén sy phan hity mau (Eyshi et al., 2024) nong do qua thap hodc qué cao deu khong mang lai
j ? ' hiéu qua t6i uu cho viéc bao toan va giai phong hop
Két qua cac nghién cru trude day ciing ghi nhan chat chong oxy hoa.

rang viéc gia tang qua mitc ndng d9 pectinase hodc Khi xét theo thoi gian xit 1§, ICso giam dan tir 15

kéo dai thoi gian xir 1§ ¢6 the dan den suy giam do oot (g 419%) xuéng thap nht & 45 phut (7,55%),
on dinh mau, lam giam hiéu suat thu hoi betacyanin sau d6 tang nhe tro lai & 60 phit (7,85%). Didu nay
(Gengatharan et al., 2012; Gengatl}aran’ et ?1";202}; cho thiy ring Kha néﬁg chéng oxy I’léa ctia dich qua
C;alva—Estrgqa et 7al.,’ 29,22)' Nhu vay, cf’ thff ket ‘1ual‘1 dat cuc dai khi thoi gian thiy phan béng enzyme phu
rang dicu kién xir 1y 0i wu trong nghién cir niy la hop. Hién twong nay cé thé giai thich do thoi gian
O,‘075% peﬂctinaqse trgng kl}oéngg45 — 60‘ph1'1t, diél} Xir Iy ﬂgén ('1 5 — 30 phut) chua gidi phong hét
ndy vira dam ,b,ao hl?,u suat ch}et ¢ao, vua han che betacyanin va cac hop chat sinh hoc, day nhitng hop
nguy co suy gidm chat l}rqng sac to. chat chinh dong gop vao kha ning khir gbe tu do.

3.1.3. Hoat tinh chong oxy héa DDPH (I1Cs) Nguoc lai, khi thoi gian xtr 1y dugc kéo dai dén 60
phut thi ¢6 thé xay ra hién tugng phan hiy hodc oxy
hoa thir cap cac hop chét nay lam suy giam hoat tinh
chbng oxy hoa (Herbach et al., 2006).

Két qua & Bang 3 cho thdy gia tri ICs ciia dich
qua thanh long rudt do chiu anh hudng dang ké boi
ca hai yeu t0 nong d¢ enzyme pectinase va thoi gian
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Bang 3. Gia tri ICso (% v/v) dich qua thanh long rudt dé sau khi xir Iy enzyme pectinase

Nong d9 enzyme Thoi gian (T) Fotest
N 15 phut 30 phut 45 phut 60 phut Trung binh
0,05% 8,6940,28¢ 7,92+0,370¢d 7,06£0,62° 8,22+0,27% 7,97° T: *
0,075% 8,29+0,114 7,5740,607¢ 7,4740,50% 7,03+0,31° 7,59 N: *
0,1% 8,28+0,124¢ 8,33+0,11¢% 8,1240,14¢cd 8,29+0,24¢% 826° T xN:*
Trung binh 8,41¢ 7,94° 7,552 7,85%®

Ghi chu: Cac ky tu khdc nhau di kém theo trung binh nghiém thirc trong cung mot cét hodc dong thé hién su khdc biét &
miurc y nghia (p < 0,05), ns: p > 0,05 va *: p < 0,05.

Dang chu ¥, tai ndng d6 trung binh (0, 075%), 3.2. Su thay ddi betacyanin dich thanh long
ICso glam dan theo thoi gian tir 8,29 (15 phut) xudng rufgt doé trong qua trinh co6 dac
mirc thap nhat 7,03 (60 phit), thé hién hiéu tmg tich chan khong
cuc cua viéc kéo dai xur 1y trong khoang diéu kién 3.2.1. Hiéu sudt thu hoi
nay. Nguoc lai, & nong do enzyme cao (0,1%), ICsg i i
hau nhu 6n dinh (dao dong trong khoang 8,12 — K&t qua dugc trinh bay ¢ Bang 4 cho thay hi¢u
8,33%), diéu nay chimg to viéc ting thém thdi gian sudt thu hoi giam dan khi nong dg sau cd dic tang
xur 1y khong mang lai loi ich rd rét. Nhing két qua tir 18 dén 24°Brix. O tat ca cac mirc ap suat chan
nay cho thay, c6 sy tvong tic ¥ nghia giita ndong do khong khao sat, hi¢u suat cao nhat dat dugc tai
pectinase va thoi gian. Sy tuong tac nay c6 thé dugc 18°Brix (79,42%), giam con 69,71% ¢ 21°Brix va
1y giai dua trén co ché dong hoc enzyme va co chat. thap nhat ¢ 24°Brix (59,89%). Hién tuong nay cd
Khi lugng enzyme ting cao, hé phan tmg c6 thé tién thé duoc ly giai boi ban chat cua qua trinh ¢6 dac,
gan trang thai bdo hoa co chit, khién cho viéc kéo luong nudce bi loai bo cang 1(');n thi khoi lqug san
dai thoi gian xir 1y khong mang lai loi ich bo sung ~ Phdm cudi cung cang giam, dan dén hiu suat thap
ma tham chi c¢6 thé gy thodi hoa cac hop chit sinh ~ hon khi c6 déc dén nong do cao hon. Bén canh do,
hoc hoat tinh, din dén ICs ting tré lai (Le & Le, su gia tang d6 nhot 6 nong do chat kho cao lam han
2012). Ngoai ra, viéc xir Iy kéo dai con c6 kha ning che qua trinh truyen nhiét va truyen khoi, dong thoi
thic ddy qua trinh oxy hoéa hodc phan giai lam tdng nguy co bam can trén thanh thiét bi
betacyanin va cac chat chéng oxy hoa, lam giam (Muram et al., 2014). Ngoai ra, hién twong chét kho
hiéu qua sinh hoc cua dich qua. Didu nay phu hop bi kéo theo hoi nudce khi ¢6 dac 6 ndng do cao co thé
v6i nhan dinh cua Yuliarti et al. (2015) khi nghién hao hut san pham, giam hi¢u suét thu hdi. Xu huéng
trén dich qua kiwi, tic gia cho ring nf)ng do enzyme twong tu cting dugc ghi nhan trong nghién ctru cua
qud cao c6 thé gy thity phan phan tir, dan dén gidm Ruby-Figueroa et al. (2023) khi khao sat qua trinh
chit lwong san pham. Trong tmg dung enzyme ché c6 dac hon hop nudc ép trai cdy bang tham thau
bién nudc ép, viée ting ndng do va kéo dai thoi gian mang da nhan thay rang hiéu suat bay hoi va thong
Xt 1y chi c6 loi dén mot giGi han nhat dinh, sau do luong khoi giam 16 rét 6 néng do cao do hién tuong
hiéu qua giam do sy phéan hiy polyphenol va bién fouling va can tré truyén khoi. Hameed et al. (2023)
dbi chat nén (Ajila et al., 2011). cling bdo cao rang trong qua trinh ¢6 ddc nudc nho

o ) o bang k¥ thuat vi song két hop chan khong, toc do
‘Tom lai, viéc bo sung enzyme pectinase c6 anh bay hoi va hiéu suat thu hoi giam khi TSS sau c6 dic
huong dang ke deén hiéu suat thu hoi dich qua, ham tang, dong thoi lam suy giam cac chi tiéu chat lugng
luong betacyanin va kha nang chong oxy hoa cua cam quan.
nudc qua thanh long rudt do. Hi€u suat thu hoi tang , ; ) )
16 rét khi gia ting thoi gian xir 1y, dat gié tri cao nhat Anh huong cta ap suat chan khong dén hi¢u suat
trong khoang 45 — 60 phut, véi ndng do enzyme tdi thu hoi khong c6 su khac biét rd rét ve mat thong ké

uu khoang 0,075%. Véi diéu kign xir Iy d6, ham ~ gilta cde mie tir 560 dén 680 mmHg, gid tri trung
lugng betacyanin va kha ning chong oxy hoéa ciing binh dao dong tir 68,39 dén 70,69%, két qua nay cho

duoc cai thién rd rét nho tac dong thuy phan cua thay sy thay doi ap suat khong tao ra tac dong dang
pectinase. Két qua nay nay cho thay vai trd ing dung k& dén hiu suat c6 ddc. Kt qua nay c6 the duge
clia enzyme pectinase trong viéc nang cao gia tri cac glai ﬂn?h bai viée tat ca cac mau de’q duge d%c‘eu
san phim tir thanh long rudt do. chinh vé cung mét nong do chat kho cudi cung. Dicu

nay cho thay yéu t6 chi phdi chinh 1a TSS sau co dic
(°Brix), 4p suat van hanh khong tao ra khac biét
dang ke.
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Bing 4. Hiéu suét thu hdi (%) dich qua thanh long rudt dé & cic mirc ap suit chian khong va TSS sau

c6 dac khac nhau

Ap suit TSS sau c¢o dic (M) F-test
chin khong (P) 18°Brix 21°Brix 24°Brix Trung binh
560 mmHg 78,61£4,09¢ 67,85+3,08" 58,70+3,42° 68,397 M: *
620 mmHg 79,3244,25¢ 70,42+4,02° 60,07+2,40° 69,942 P: ns
680 mmHg 80,33+4,51°¢ 70,85+3,31° 60,90+1,39* 70,69? M x P: ns
Trung binh 79,42¢ 69,71° 59,89*

Ghi chu: Cac ky tu khdc nhau di kém theo trung binh nghiém thirc trong cung mot cét hodc dong thé hién su khdc biét &

mutc y nghia (p < 0,05), ns: p > 0,05 va *: p < 0,05.
3.2.2. Ham luong betacyanin

Két qua nghién ctu cho thdy ham luong
betacyanin tang dan theo muc d6 co dic cua dich
qua, su tap trung chit mau cung cac hop chat sinh
hoc trong pha I6ng khi ham lugng chét kho ting.

Két qua & Bang 5 cho thiy khi ndng d6 chat kho
sau c¢O ddc cao hon, ham lugng betacyanin tang rd
rét & tit ca cac mirc ap suat chan khong. Gié trj trung
binh dao dong tir 248,69 mg/L & 18°Brix dén 293,95
mg/L & 24°Brix (p < 0,05). Diéu nay phan anh tac
dong truc tiép cua qua trinh cd dic, khi ham luong
chat ran hoa tan ting, ham lugng betacyanin ciing
tang theo. Hién tuong nay c6 thé dugc giai thich la
do qua trinh loai bé nude trong giai doan ¢6 dac lam
tang ty 16 twong dbi ciia cac hop chét hoa tan, dong
thoi giam hoat dong cua enzyme oxy hoa va mirc do
tlep xuc voi oxy, giup han ché sy phan huy cia sic
t6. K&t qua nay twong ddng voi nghién cua Siow and
Wong (2017) khi khao sat nudc ép va san phdm cd

dic cua thanh long rudt do, tac gia nhan thiy rang
mau c6 dic co6 ham luong betacyanin cao hon dang
ké va duy tri 6n dinh mau tét hon trong qué trinh bao
quan. Bazaria and Kumar (2016) ciing ghi nhan xu
huéng twong ty khi c6 dic nude ép cu dén bing
phuong phap chan khong, tic gia ghi nhidn ham
lwong betalain ting theo mirc ¢6 dic dén mot gisi
han nhat dinh trudc khi bit dau suy giam do anh
hudng nhiét. Ngoai ra, Bredun et al. (2023) bao céo
rang phuong phép c6 dic lanh gitp ting ndng do cac
hop chét sinh hoc nhu polyphenol va betalain, dong
thoi nang cao hoat tinh chong oxy hoa ciia san pham
so v6i dich ban dau. Nhu vay, két qua ciia nghién
ctru nay phu hop véi xu huéng chung duge ghi nhan
trong cac cong trinh trude, khing dinh ring viéc gia
tang nong d6 chit kho trong giai doan cb dic co thé
g6p phéan lam ting ham lugng va kha ning bao toan
cua betacyanin va cac hoat chét sinh hoc khac.

Bing 5. Ham lwgng betacyanin (mg/L) dich qua thanh long rudt dé & cac mirc ap suit chan khong va

TSS sau c6 dic khac nhau

Ap suit TSS sau c¢o dic (M) Fotest
chian khong (P) 18°Brix 21°Brix 24°Brix Trung binh
560 mmHg 248,69+3,65° 272,6540,53° 276,74+0,19% 266,03* M: *
620 mmHg 268,65+5,05° 271,6742,75° 281,33+1,06 273,88° P: *
680 mmHg 272,13+1,42° 289,1540,50% 293,95+12,87¢ 285,07¢ M xP:*
Trung binh 263,16* 277,82° 284,01°¢

Ghi chu: Cdc ky tw khdc nhau di kém theo trung binh nghiém thirc trong cung mot cét hodc dong thé hién su khac biét o

mutc y nghia (p < 0,05), ns: p > 0,05 va *: p < 0,05.

Bén canh ndng d¢ chat kho, ap sudt chan khong
ciing anh huong dén sy On dinh ciia betacyanin. O
cling mirc TSS sau ¢6 dic, cic mau co dic & ap suat
chan khong cao (680 mmHg) ghi nhan ham luong
betacyanin cao hon so mau c6 dac ¢ ap sut chan
khong thap (560 mmHg). Cu thé, tai TSS sau ¢6 dic
la 24°Brix, ham lugng betacyanin dat 293,95 mg/L
0 680 mmHg khac bi¢t co y nghia so véi 276,74
mg/L (mau bd tri véi TSS sau ¢ dic 1a 24°Brix, 560
mmHg). Co ché nay c6 thé duoc 1y giai la do ap sut
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thap (4p suat chan khong cao) lam giam diém sbi clia
dung dich, tir d6 giam murc d9 phan huy do nhiét cua
betacyanin. Két qua nay twong dong véi nghién ciru
cua Shofinita et al. (2023) khi danh gia anh hudng
cuia cac ki thuat sdy va co ddc ap suat thap ciing ghi
nhan réng diéu kién nhiét do thap va chan khong cao
gitp giam sy phan huy betalain, dan dén ham lugng
sdc t6 va hoat chit sinh hoc cao hon so véi cac quy
trinh st dung nhiét d6 cao. Tuong ty, qua trinh c6
dac nude ép thanh long rudt do duoc thyc hién &
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35°C giup bao toan ham lugng betacyanin tét hon
so voi co ddc ¢ nhiét d§ cao hon (Nguyen et al.,
2021). Ngoai ra, Juvvi et al. (2016) khi nghién ctu
san xuat chip cui dén (Beta vulgaris) & cic muc ap
suét tuyét dbi khac nhau ciing ghi nhan ham lugng
betalain cao hon rd rét & ap suat thip (1,3 kPa) so
v6i diéu kién 4p sudt cao hon (9,7 kPa), diéu nay
khang dinh vai trd clia 4p suét thap trong viéc bao
vé cAu trac va do bén mau cua sic td tu nhién.
3.2.3. Hoat tinh chéng oxy héa DPPH (ICsp)

Két qua & Bang 6 cho thiy gia tri ICs ciia dich
thanh long rudt dé sau c6 dac dao dong tir 9,87 dén
10,08%. Khi TSS sau c6 dac tang tur 18 1én 24°Brix,
gia tri ICso trung binh gidm c6 y nghia théng k& (p<
0,05), tir 10,03 xubng 9,91%. Piéu nay phan anh
hoat tinh chéng oxy hoéa duogc cai thién khi néng do
chat kho cao hon, chu yéu nho sy gia ting ham
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luong cta cac hop chat chong oxy hoa, dic biét 1a
betacyanin. Két qua d6i chiéu voi sb ligu vé
betacyanin & Bang 5 cho thy hoat tinh bat goc tu
do cua dich qua thanh long rudt d6 c6 méi tuong
quan chat ch& v6i ham lugng betacyanin, diéu nay
goi ¥ rang céc sic td nay 1a yéu t6 chinh .dong gop
vao kha nang chéng oxy hoa tong thé. Két qua nay
phu hgp véi nghién clru trude d6 cua Cai et al.
(2005) va Taira et al. (2015), trong d6 betacyanin,
dac biét 1a betanin va betanidin da dugc chirng minh
rang hoat tinh bit gbc peroxyl va nitric oxide manh
mé, qua d6 dong vai tro chu yéu trong kha ning
chéng oxy héa cua céc sin pham giau betalain.
Tuong ty, Kusznierewicz et al. (2021) da so sanh
hoat tinh chdng oxy héa ctia san phim chira betalain
tir ¢ dén ciing x4c dinh rang nhom betacyanin ¢
dong gop cao nhit vao tong hoat tinh chdng oxy hoa,
s0 v6i cac hop chat phenolic hodc flavonoid khac.

Béng 6. Gia tri ICso (% v/v) dich qua thanh long rudt dé ¢ cac mirc ap suit chan khong va TSS sau co

dac khac nhau

Ap suit TSS sau c6 dic (M) F-test
chian khong (P) 18°Brix 21°Brix 24°Brix Trung binh
560 mmHg 10,08+0,12¢ 9,97+0,12¢4 9,94+0,01%¢ 9,99° M: *
620 mmHg 10,01+0,05¢ 10,00+0,05¢ 9,9140,02% 9,97° P: *
680 mmHg 9,99+0,03¢ 9,87+0,01° 9,88+0,04% 9,92? M x P: *
Trung binh 10,03¢ 9,95° 9,91*

Ghi chu: Cac ky tw khdc nhau di kém theo trung binh nghiém thirc trong cung mot cét hodc dong thé hién su khac biét o

mutc y nghia (p < 0,05), ns: p > 0,05 va *: p < 0,05.

Bén canh do, ap sut chan khong cling cho thay
anh huong 13 rét dén hoat tinh chong oxy héa. O
cung muc TSS sau c6 dac, caic mau c6 dac & 680
mmHg thudng co gia tri ICs thap hon so véi 560
mmHg. Pang chu y, gia tri ICso ctia dich thanh long
rudt do sau ¢ dic chan khong niam trong khoang
9,87 dén 10,08%, cao hon rd rét so véi mau dich qua
tuoi (6,43 £ 0,26%). Piéu nay cho thdy qué trinh c6
dic da lam suy giam hoat tinh chéng oxy hoa cua
san pham. Mit khac, s6 li¢u & Bang 5 chi ra rang
ham lugng betacyanin ¢6 xu hudng tang sau khi c6
dic chan khong. Két qua nay goi y rang ngoai
betacyanin, cac hop chat c6 kha ning chéng oxy hoa
khéc nhu vitamin C, acid phenolic va flavonoid c6
thé da bi phan hury hodc bién tinh trong qué trinh co
dic, dan dén sy suy giam tong thé kha ning bat gbc
tu do cta dich qué thanh long. Nhan dinh nay phu
hop véi két qua nghién ctru cua Galaverna et al.
(2008), trong do6 hoat tinh chdng oxy hoa cta nudc
cam giam trong giai doan c6 dac do sy phan huy
vitamin C va anthocyanin. Tuong ty, Nindo et al.
(2007) ciing ghi nhan ham luong vitamin C trong
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nude viét quat gigm 32 dén 48% khi nhit do san
pham dat 55,5 dén 59,0°C trong qua trinh boc hoi.
3.2.4. Mau sdc

Két qua duoc trinh bay ¢ Bang 7 cho thiy gié tri
mau sic cua dich qua thanh long rudt do thay déi &
rét khi TSS sau c6 dic tang, thé hién qua sy giam
dan gia tri L* va a*, cung véi su bién dong cua b*.
Cu thé, khi TSS tang tir 18 1én 24°Brix, gia trj L*
giam manh tir 40,93 xudng 25,08, phan anh su giam
do sang ctia mau dich qua. Hién tuong nay co thé
duoc giai thich do sy tich tu séc t6 tu nhién va hién
tuong phan xa anh sang bi han ché trong moi truong
¢6 d6 nhot cao, lam giam d6 sang biéu kién ciia mau
(McNeil & French, 2001). Két qua nay twong dong
v6i nghién ctru cua Assawarachan and Noomhorm
(2010) khi khao sat bién d6i mau sic ctia nudc khom
co dic, tac gia da ghi nhan rang gia tri L* giam theo
thoi gian c6 dac ¢ ca hai phuong phap bay hoi thong
thuong va bay hoi chan khéng, cho thay san pham
tro nén t6i mau hon khi ham lugng chét kho ting.
Tuong tu, Hwang et al. (2022) nghién ctu vé qua
trinh ¢6 ddc chan khong nudc cam ciing nhan thay
su suy giam dang ké cuia gia tri L*, phan anh mirc
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d6 giam sang va bién d6i mau tw nhién do tac dong
ctia nhiét va nong d6. Ngoai ra, khi theo ddi su thay
d6i mau trong nudc mia tinh loc trong qua trinh c6
dic chan khong, Han et al. (2025) xac dinh rang L*
giam dan theo thoi gian xir 1y, chu yéu do sy hinh
thanh melanoidin tir phan tng Maillard.

Két qua thi nghiém ciing cho thay gia tri a* c¢6
xu huéng giam dan khi nong d6 co dic ting, phan
anh sy suy giam cuong d6 do6 do mot phan
betacyanin bi bién d6i dudi tac dong nhiét trong qua
trinh ¢ dic. Hién tugng nay khong mau thuin véi
viéc ham lugng betacyanin tang theo mirc d¢ c6 dac,
vi gia tri betacyanin (mg/L) chi phan anh nong d¢
hoa hoc ciia séc t sau khi nude bi loai bo, trong khi
gi4 tri a phu thudc vao biéu hién mau quang hoc cia
toan hé c¢6 dac (MoBhammer et al., 2005). Khi TSS
tang, d6 nhdt cao lam tang tan xa anh sang va lam
t6i mau (Herbach et al., 2007), ddng thoi mot phan
betacyanin c6 thé chuyén héa sang cac dang do —
tim hodc hoi nau nhu neobetanin, khién cuong do do
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giam dil ndng do séc tb tong sb ting (Herbach et al.,
2004). Thém vao do, viéc c¢6 dic ¢ ap suit chan
khong cao (680 mmHg) cho thdy mau duy tri gié tri
a* (63,92) cao va khac biét c¢6 v nghia so vdi hai
mirc 4p suit chin khong thip hon (Bang 8). Diéu
nay cho thiy ap sudt chan khong cao gop phén bao
v¢ betacyanin tdt hon nho lam gidm nhiét d¢ sbi cua
dung dich, tir 6 han ché tac dong bat loi cua nhiét
1én sic t6. Két qua nay tuong dong véi ghi nhén cua
Elik et al. (2016) khi nghién ciru qua trinh c6 dac
nuée ép viét quat bang nhiéu phuong phap khac
nhau, trong do gia tri a* giam dang ké O tat ca cac
phuong phép, dac biét 14 trong diéu kién chan khong
kéo dai. Tuong tw, két qua nghién ciru ciia Zhang et
al. (2024) vé nudc ép hic mai bién (sea buckthorn)
ciing cho thdy a* giam trong sudt qué trinh ¢6 ddc
chan khong. Ngoai ra, viéc nghién clru nudc €p cu
dén ¢6 dac chan khong Bazaria and Kumar (2016)
cling nhan thiy gia tri a* giam, nguyén nhan duoc
giai thich 1a do sy thoai hoa nhiét va oxy héa sic td.

Bang 7. Thong s6 mau sic (L*, a*, b*) clia dich qua thanh long rudt dé c¢6 dic bing phwong phap chin

khéng theo TSS sau co dac

TSS sau ¢6 diic (Brix) L* a* b*
DC 50,840,59 70,8+1,61 -21,940,55
18 40,93£0,54¢ 62,80+3,45° -22,05+0,83°
21 33,80+0,22} 60,14+2,01% -23,65+0,42°
24 25,08+0,722 57,52+2,22% -23,83+1,08?

Ghi chii: Cdc ky tw khéc nhau di kém theo trung binh nghiém thirc trong ciing mét et thé hién siw khdc biét & mike y nghia

(p < 0,05).

V& chi sb b* (thé hién muc d6 mau tir vang dén
xanh duong), gia tri dao dong tir —23,83 dén 22,05,
¢6 xu huéng giam nhe vé phia 4m khi d6 TSS sau
b ddc tang, tirc 1a mau chuyén sang tong do - tim
dam hon (Bang 7). Tuy nhién, gia tri b* ghi nhan sy
tang nhe tir -23,83 dén -22,56 khi ting ap suat chan
khong (Bang 8). Hién tuong nay ¢ thé duoc giai
thich boi sy tap trung cac sic t do nhu betacyanin
va su phan hily mot phan ciia cac sic t& mau vang
(nhu betaxanthin, carotenoid,...) duédi tac dong cua
nhiét d6 va thoi gian gia nhiét. Khi ham lugng chét
kho tang cao, sy ¢6 dac manh lam giam kha nang
khuéch tan nhiét va ting téc qué trinh oxy hoa, din
dén dich c6 dic sdm mau va chi sé b* giam dang ké.
Két qua nay phu hop véi bao cao cua Elik et al.
(2016) khi nghién ctru qua trinh c6 dac nudc ép viét
quét bang ba phuong phap khéac nhau, trong d6 gia
tri b* giam rd rét khi TSS tang. Tuong tu, Hameed
et al. (2023) ciing ghi nhan xu hudng giam b* trong
qua trinh ¢6 dic nudc nho, dong thdi nhan manh
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rang muirc d6 chan khong la yeu t6 quan trong anh
huong dén sy bién ddi mau sac. Pang chi ¥, Liu et
al. (2021) nhan thay b* c6 thé tang nhe khi ting do
chan khéng, do diéu kién nay gitip han ché qué trinh
oxy héa va phan hily nhiét cuia sic to vang, gop phan
duy tri d6 tuoi sang cua san pham Nhimg két qua
trén cho thay xu hudng bién d6i b* phu thude chat
ch& vao ndng do TSS va didu kién 4p suit trong qua
trinh c6 dac.

Toém lai, qua trinh ¢6 dac chan khong anh huong
dang ké dén cac chi tiéu hoa — 1y, betacyanin cua
dich qua thanh long rudt d6. Hiéu suét thu hdi giam
dan khi ndng d6 chat kho ting, chu yéu do su thoat
hoi nudc va ton thit co hoc. Nguoc lai, ham lugng
betacyanin ting c6 y nghia thong ké khi ting TSS
sau c0 dic hodc khi ap suat chan khong cao hon (680
mmHg), phan anh sy tap trung cac hop chit hoa tan
va kha ning bao toan sic td tot hon nho giam nhiét
d6 soi. Hoat tinh chdng oxy hoa (ICs0) c6 mbi twong
quan nghich v6i ham lugng betacyanin, cho thdy vai
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trd chinh cua sic t6 nay trong viéc bat gbe tu do
DPPH. Vé dic tinh mau séc, viéc ¢6 ddc chan khong
lam giam rd rét gia tri L* va a*, khién mau tré nén
t6i va giam cuong do do do sy thoai héa nhiét cua
betacyanin va sy hinh thanh cac san phim phan tmg
Maillard. Du vay, diéu kién chén khong cao (680
mmHg) gitp duy tri sic do t6t hon va han ché bién
d6i mau khong mong mudn.

4. KET LUAN

Két qua nghién ctru cho thiy enzyme pectinase
va diéu kién cb dic chan khong c6 anh huong 1o rét
dén ham luong betacyanin, hiéu suat thu hoi va hoat
tinh chong oxy hoéa cia dich qua thanh long rudt do
(Hylocereus polyrhizus). Trong giai doan xu ly
enzyme, ndng d6 pectinase 0,075% két hop vai thoi
gian 45 — 60 phtt dugc xac dinh 1a phu hop, diéu
ndy giup nang cao hiéu sudt thu hdi dich qua
(khoang 80%), ddng thoi dat ham lugng betacyanin
cao nhét (339 — 345 mg/L) va kha ning chdng oxy
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