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TOM TAT

Betacyanin Ia nhém chat mau tw nhién quan trong ding dé thay thé chdt mau tong hop
do ddc tinh bén, khéng doc hai va co nhiéu hoat tinh sinh hoc cé loi cho siic khde.
Trong nghién cuu nay, betacyanin tir vo qua thanh long rudt tring (Hylocereus
undatus) diroc chiét bang ethanol va xit Iy siéu am. Anh hudng ciia cde théng s6 dén
hiéu sudt chiét va bén mdu ciia betacyanin da diroc khdo sdt. Két qua cho thdy viéc bo
sung cdc acid hitu co vao ethanol lam ting déang ké hiéu qua chiét va bén mau ciia
betacyanin, trong dé ascorbic acid hiéu qud hon citric acid. Diéu kién chiét tot nhat
dat dugc 1o 40% (vv) ethanol, 0,005 mol/L ascorbic acid, pH 2, 1/20 g/mL ty Ié rén
I6ng, 40°C, va 20 phut. Hiéu sudt chiét betacyanin la 0,472 mg/g va sw phdn hity mdu
sau 24 gio' la nhé hon 5%. Cao chiét chira betacyanin c6 hoat tinh khdng oxi héa va
gdy dic 18 bao ung thu biéu bi KB. Nl vdy, vé qud thanh long Id nguon nguyén lidu
tiém ning dé san xudt betacyanin, mang dén gid tri kinh té va méi truong.

Tir khod: Ascorbic acid, betacyanins, chat mau tw nhién, chiét dung méi voi hé tro
siéu dm, vo qud thanh long

ABSTRACT

Betacyanin is an essential natural colorant to replace synthetic ones due to its durable,
non-toxic properties and health-beneficial biological activities. In this study,
betacyanin was extracted from dragon fruit peel (Hylocereus undatus) using ethanol
and an ultrasonic treatment. The influence of parameters such as ethanol
concentration, organic acid type and concentration, pH, temperature, time, and solid-
liquid ratio on the extraction efficiency of betacyanin and their color stability in the
extract were investigated. The results showed that the best condition for betacyanin
extraction was 40% (v/v) ethanol, 0.005 mol/L ascorbic acid, pH 2, 1/20 g/mL solid-
liquid ratio, at 40°C, and 20 minutes of ultrasonic time. Under the best extraction
condition, the efficiency of betacyanin extraction was 0.472 mg/g and their color
decomposition was less than 5% afier 24 hours. The betacyanin extract showed
antioxidant activity and toxicity to KB epidermoid cancer cells. Thus, with assisted
ultrasound waves, betacyanin has been successfully extracted with high and stable
extracting efficiency from dragon fruit peels. The dragon fruit peel can be a potential
raw material for producing betacyanin, bringing high economic and environmental
value.

Keywords: Ascorbic acid, betacyanin, dragon fruit peel, natural colorants,
ultrasound-assisted extraction
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1. GIOI THIEU

Trong nhimg nam gan ddy, xu huéng st dung
cac hop chit mau tu nhién va c6 hoat tinh sinh hoc
¢6 loi 1am phu gia thuc phdm thay thé cho cac phu
gia tong hop ngay cang ting, nhiam ting gi tri dinh
dudng, tinh cam quan, va an toan khi s dung san
phim (Kanatt, 2020; Zin et al., 2020). Tuy nhién, so
v6i chat mau tong hop, chat mau tu nhién c6 mot 5O
nhuoc diém nhu gia thanh cao va tinh 6n dinh mau
kém do d& bi anh hudng cua cac yéu td bén ngoai
nhu nhiét d9, pH, oxy, anh sang, va kim loai nhu Fe
va Cu trong qua trinh ché bién hodc bao quan
(Ramadan & Morsel, 2003). Hién nay, c6 nhiéu loai
chit mau tu nhién khac nhau va viéc phén loai co
thé dua vao nguén géc nhu thuc vat, dong vat va vi
sinh vat (Singh et al., 2023). Trong cac nhém mau
thyc vat, cac betalain (con goi la anthocyanin
nitrogen) vdi déc tinh sdc tb do vang dang thu hut
nhiéu mdi quan tam. Céc betalain la chat chuyén hoa
nitrogen thir cdp, c6 ciu trac khung co ban la
betalamic  acid  (4-(2-oxoethylidene)-1,2,3,4-
tetrahydropyrid-ine-2,6-di-carboxylic acid) va dugc
chia 1am hai nhém gdm betaxanthin (mau vang) va
betacyanin (mau tim d6) dwa vao cac nhom thé trén
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nguyén tu nitrogen (Hinh 1) (Slimen et al., 2017).
So véi cac hop chét anthocyanin (mot chit mau dang
dugc st dung phd bién hién nay), betalain c6 nhiéu
dic tinh vuot troi nhu tinh 6n dinh mau ¢ diy pH
rong (khoang pH 3 + 7), nhiét d6 bén cao va dé tan
trong nudc (Singh et al., 2023). Ngoai ra, nhiéu hoat
tinh sinh hoc cua betalain ciing duoc tim thiy nhu
khang khuan, khang oxi héa, chdng té bao ung thu
va ha lipid mau (Gengatharan et al., 2016; Otalora
etal., 2019; Hu et al., 2020). Do d6, betalain c6 tiém
ning tng dung rat 16n trong nhiéu linh vuc khac
nhau nhu céng nghé thuc pham, thuc pham chic
ning, duoc pham va vét liéu théng minh (Sivakumar
et al., 2009; Qin et al., 2020).

Betalain dugc tim théy nhiéu trong hat, qua, hoa,
14, than va ré cia cac loai ho Amaranthaceae,
Cactaceae va Chenopodiaceae nhu 1€ gai, thanh
long va xoconostle (Hu et al., 2020). Trong do,
thanh long rudt do (Hylocereus polyrhizus) va 1€ gai
(Opuntia spp.) dugc bao céo 1a ngudn cung cép
betalain tuyét voi, voi ham lugng lan luot 18,67 mg
betacyanins/100 g va 20,160 mg betalain/100 g
(Ramli et al., 2014; Jimenez-Alvarado et al., 2015).
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Hooc
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Trong 36, R 14 gbc clha cac aminoacid va R:, Ra 14 hydrogen hodc cac dwdmg.

Hinh 1. CAu tric ciia betalamic acid, betacyanin, va betaxanthin

Cac dung mdi phan cyc nhu nudc, methanol,
ethanol, acetone va ethyl acetate thuong duoc st
dung dé chiét xuét betalain tir cac vat liéu; trong do,
mot s6 phuong phap chiét phd bién hién nay nhu
ngam dam, str dung enzyme, soxhlet, hd tro siéu 4m
hay vi song hodc chiét bang chat 1ong siéu téi han
nhu carbon dioxide (CO;) (Moure et al., 2000;
Naczk & Shahidi, 2004; Calva-Estrada et al., 2022).
So v6i cac phuong phap khac, phuong phap chiét
v6i hd tro siéu 4m cho thdy c6 nhiéu thuan loi nhu
hi€u qua chiét cao, thoi gian chiét ngén, nhiét do
thép, han ché phan huy cac hop chét kém bén, it ton
dung moéi va thiét bi van hanh don gian (Sivakumar
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et al., 2009; Kumar et al., 2021). Véi uu diém trén,
phuong phap chiét dung méi véi su hd tro cua siéu
am dugc xem la phuong phép chiét thich hop cho
viéc ly trich betalain.

Tai Viét Nam, ciy thanh long duoc trong phd
bién & céc tinh Nam Trung B va Nam B¢ voi ba
loai chinh 1a thanh long ruét tring vo d6 (Hylocereus
undatus), thanh long rudt dé (Hylocereus polyhizus)
va thanh long rudt trang vo vang (Selenicereus
megalanthus). Binh Thuan 14 tinh c6 dién tich trong
thanh long 16n nhét ca nuéc (khoang 33.730 ha véi
san luong trén 650.000 tAn/ndm va chu yéu 1a thanh



Tap chi Khoa hoc Pai hoc Can Tho Tép 60, Sé chuyén de: Khoa hoc tw nhién (Hoa-Sinh) (2024): 287-298

long rudt tring). Khoing 80-85% qua thanh long bao ung thu da KB ciia cao chiét chira betacyanins

dugc trong xuat khau sang cic nuéc Chau A, Ha cling dugc xac dinh.
Lan, va Canada (Linh va ctv., 2019). Nhin chung, 2. PHUONG PHAP NGHIEN cUU
thit quéd thanh long duoc st dung ¢ dang qud tuoi 2.1. Nguyén liéu va héa chét

hodc qua ché bién thanh cdc san pham do uong, Chudn bi nguyén ligu: Qua thanh long rudt

trong do vo dwgc xem 1a phé pham trong qua trinh trang (Hylocereus undatus) dugc thu mua tai chg

ché bién. Mot sb nghién cuu cho théy rﬁng vo thanh Cai Rang, Can Tho. Qua duoc chon c¢é khi luong
long ciing chira mot lugng betalain déng ké (chu yéu trung binh khoang 500 g, chin hoan toan, vo khong
14 betacyanins) (Linh va ctv., 2019; Tran & Do, bi sau hay dap nit. Vo dugc tach ra tr qua dugc loai

bo ph?m xanh, rira sach, cit nho (kich thudc 1 cm x

2019). Nhu viy, c6 thé nhan thay ngudn nguyén liéu 1 om) va s éy & nhiét o 50°C dén khéi lugng khéng

thanh long trong nudc ludn c6 san va doi dél,o, Yé ddi (khoang 48 gi®). V6 sau sdy duge nghién thanh
viéc tan dung vo qua thanh long tir qua trinh ché bién bot min véi kich thude nho hon 250 pm va dugce
¢6 thé nang cao hon nira gia tri thuong mai cua loai chtra trong lo thuy tinh bao phu bang giay bac dé

tranh 4nh sang (Hinh 2). Lo chita miu dugc bao
quan trong ngan mat ta lanh va sir dung cho cac thi
nghiém chiét xuat tiép theo.

qué nay. Tuy nhién, c6 rt it nghién ctru vé chiét xuat
betacyanins tir vo qua thanh long rudt tring vo do st

dung phwong phéap chiét dung méi véi sy hd trg siéu , ,
Hoa chat: Cac hoa chat st dung trong nghién

am. : . .S
cliru nay dugc cung cap tir Xilong Scientific Co.,
Nghién ctru chiét xuit va danh gia sy bén mau  Ltd., Trung Quoc. Cac dung dich chiét ethanol
clia betacyanin trong dich chiét tir vo qua thanh long (C2HeO, 99,7%) ¢ nong d6 khac nhau duge dicu che
rudt tring bang phuong phap chiét hdn hop dung bang cach pha loang vé&i nude cat. Citric acid
moi ethanol nurde véi surhd tro song siéu am da dugce (CeHsO7, 299,5%) va ascorbic acid (CeHgOs,
tién hanh. Trong do, anh huéng cua cac nhan t6 dén 299,0%) dugc thém truc ti€p vao dung dich ethanol
hiéu suat chiét betacyanins nhu ndng do ethanol, dén nong d mong mudn. Cic dung dich

loai acid hitu co, ndng d6 acid, pH, nhiét do, thoi hydrochloric ~acid (HCI, ~37%) va sodium
gian siéu am, va ty 1¢ ran long da dugc nghién ciu. hydroxide (NaOH, 296,0%) loang (0,1 mol/L) duoc
Ngoai ra, hoat tinh khang oxi hoa va doc tinh trén té dung dé dicu chinh pH cua cac dung dich.

e

Hinh 2. MAu vé thanh long truéc sy (a), sau siy (b) va dwoc nghién min (c)
2.2. Quy trinh thi nghiém d6 acid (0,001+0,100 mol/L), nhiét d (33+60°C),

R R o o . thoi gian (10-60 phut), ty 1& rin long (R/L)
Cén 1,0 g bot nguyén liéu cho vao binh tam giac (1/10+1/40 g/mL) dugc khéo sat; trong d6, phuong

190 mLA ch1jra sﬁp ethar}ol ché tich, r}{”)ng: do ethanol, phap thay ddi 1an luot timg yéu té véi sy ¢d dinh cac
nong do acid, va pH xac dinh. Sau d6, hon hop duoc yéu to con lai dugc ap dung. Moi thi nghiém dugc
dat vao be siéu am (Guangdong GT Ultrasonic Co., 1ap lai 3 14n dé x4c dinh sai sd.

Ltd, China) va tién hanh siéu am & tan s6 40 kHz véi
cong sut 150 W trong khoang thoi gian va nhiét do
x4c dinh. Phan dich loc dugc tién hanh phan tich Dinh luong betacyanins: Betacyanins trong dich
UV-Vis dé x4c dinh ham luong betacyanin chiét chiét ethanol dugc dinh lugng bang phwong phap do
xuit. Dé tim diéu kién tot nhat cho chiét xut quang phd phan tir (UV-Vis, Biochrom Ltd., UK) tai
betacyanin tur bot nguyén liéu, anh hudng cia cac budc séng 532 nm. Ham lugng betacyanins (m,
yéu t6 nhu néng dd ethanol (20+90% (v/v)), loai mg/g) chiét xuét duoc tir bot vat liéu duge tinh theo
acid (citric acid va ascorbic acid), pH (2+10), nong cong thire (1) (Das et al., 2019).

2.3. Phuong phap phén tich
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A XV x MW x DF x1000
eX LxW

)

Trong d6: A 14 d6 hip thu quang tai 532 nm. MW
1a khdi lugng phan tir betacyanin (550 g/mol). V va
DF lan luot 1 thé tich dung méi (mL) va hé sb pha
lodng. €= 65000 L/mol. L 1a chiéu day cuvette thach
anh (1 cm) va W 1a khdi lvgng mau bot nguyén liéu
(1.0 g).

Ngoai ra, @& danh gia do bén cua betacyanin
trong dich chiét ethanol, ham lugng betacyanin
trong cac dung dich chiét ciing dwoc phan tich sau
24 gio tai nhiét do phong.

m (mg/g) =

2.4. Phuong phap thir hoat tinh sinh hoc

Dung dich ethanol chira betacyanins & diéu kién
chiét xuit tot nhit dugc c¢6 quay chan khong
(Biolase Biodusty, Co., Ltd, Trung Quoc) dé loai bo
dung méi. Cao chiét tho thu dugc duoc tién hanh do
hoat tinh khang oxi hoéa biang phwong phap DPPH
va doc tinh t¢ bao KB (Human epidermic
carcinoma), ung thu biéu mo.

2.4.1. Phuong phap DPPH

Hoat tinh khang oxi hoa ctia cao chiét thd duogc
xac dinh dya trén kha nang tc ché chat 1,1-
diphenyl-2-picrylhydrazyl (DPPH), chit tao ra goc
ty do thong qua viéc lam giam mau cia DPPH va
dugc xac dinh bang phuong phép do hép thu quang
& budc song 517 nm (Marxen et al., 2007). Dau tién,
dung dich DPPH | mM trong methanol (MeOH) va
chat thir (cao chiét) dwoc pha trong nudc khir ion.
Trén dia 96 giéng, mot day chat thir & cac ndng do
khac nhau duoc két hop véi dung dich DPPH trong
30 phiit & 37°C. Do hap thu quang cia DPPH sau
phan tmg duoc doc trén may quang phd Biotek &
budc song 517 nm. Phan trim bay gbc tw do DPPH
ctia mau thir (SC%) duogc tinh theo cong thire (2).

SC% = (Améu lre"mg - Amﬁu thfr) X IOO/Amﬁu tréng (2)

ECso duogc tinh theo gia tri SC tuong quan véi
cac ndng d6 khac nhau cua chét thi, thi nghiém
dugc lap lai 3 1an. Curcumin dwoc st dung lam chat
dbi chimg duong va dung dich DPPH 1 mM trong
methanol dugc ding 1am miu trang.

2.4.2. Phwong phdp thir dc tinh té bao

Dong té bao ung thu & ngudi KB dugc cung cap
boi ATCC (the American Type Culture Collection).
Dong té bao ung thu nghién ctru dwoc nudi cy trong
cac moi truong nudi cdy phit hop ¢6 bd sung thém
10% huyét thanh phoi bo (FBS) va cac thanh phan
can thiét khac & diéu kién tiéu chuin (5% COy;
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37°C; do am 98%; vo trung tuyét déi) (Scudiero,
1988; Fresney; 1993).

Thir doc té bao: 200 uL dung dich té bao KB &
ndng do 3x10*té bao/mL dugc cho vao dia 96 giéng
trong méi truong DMEM (Dulbecco's Modified
Eagle Medium) chtra cdc mau thir dugc pha lodng
dén ndng d6 256 ug/ml va cic ndng do pha lodng
thip hon. Cac giéng duoc u & 37°C, 5% CO, trong
3 ngay. Trong d6, ddi chung dwong gébm 200 uL
dung dich té bao 3x10* t& bao/mL va ddi chimg 4m
gdbm 200 uL méi truong nudi céy Ellipticine
(Sigma-Aldrich) dugc dung lam chat ddi chiéu. Sau
3 ngay nudi cdy; té bao dwoc 0 voi 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT, Sigma-Aldrich) 0,2 mg/mL & 37°C
trong 4 gio; loai bo mdi truong, thém 100 uL
dimethylsulfoxide (DMSO, Sigma-Aldrich), lic déu
vado hap thu quang ¢ bude song 540 nm. Phan trim
trc ché sy phat trién ctia té bao (Growth inhibition)
duogc tinh theo cong thire (3).

Apmiu thi—Apsi chirmg duong

IC(%) =

X100 (3)

Apsi chirmg am —Apgi chirmg dwong

Gia tri ICso duge tinh dua trén két qua s6 lidu
phan tram kim ham sy phat trién cua te bao.

Pd fhi va dfr liég thu thap trong nghién ctru dugc
xtr ly bang phan mém Origin version 2019b.
3. KET QUA VA THAO LUAN
3.1. Anl} hwong ciia cac yéu t6 dén hiéu suit
chiét betacyanin tir bot nguyén li¢u
3.1.1. Nong ds ethanol

Dua vao dac tinh phén cuc trong cAu truc cua cac
betalain ma cac dung mdéi phan cuc nhu nudc,
methanol, ethanol, va hdn hop cia cac dung moi da
duogc st dung dé chiét xuét betalain (Silva et al.,
2020). Cac nghién ciru chi ra rang cac dung moi
dung méi nudc cho thay kha ning chiét hiéu qua
betacyanin tir rau dén do, ré cu cai do, qua 1&, qua
thanh long rudt do (Prakash-Maran et al., 2013;
Ramli et al., 2014; Das et al., 2019 ). Di véi cac
nguyén li¢u chta ham lugng carbohydrate hoa tan
cao nhu vo thanh long (khoang 19-33%), viéc st
dung nuée 1am dung moi chiét c6 thé gay kho khin
cho qué trinh tinh ché betalain do d6 nhét cao ciia
dung dich sau khi chiét (Fathordoobady et al., 2016,
Tripathi et al., 2023). Mat khac, so v&i methanol va
ethyl acetate thi dung méi ethanol c6 nhiéu wu diém
trong viéc chiét betalain nhu doc tinh thap, it bay
hoi, ré tién, va ngdn can su hoa tan cac carbohydrate
tor nguyén liéu (Sanchez-Gonzalez et al., 2013; Das
etal., 2019). Tuy nhién, betacyanin trong ethanol thi
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kém bén hon so véi trong nude. Do d6, dé han ché
su hoa tan cta cac carbohydrate va bén hoa chat
chiét betacyanin, hon hop ethanol/nuéc da duoc st

(a)

%Nbéng do Ethanol

Do hép thu quang (A)

0.0 T T T T T T —
450 475 500 525 550 575 600 625 650

Buéc séng, nm
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dung dé chiét xuat betacyanin tir bot nguyén liéu
trong nghién curu nay.

0.60
0.55 - (b)

0.50

0.45 4
0.40
0.35 4
0.30
0.25
0.20
0.15 4

Ham lwong Betacyanin, mg/g

0.10
0.05

0.00

s e e e R e
20 30 40 50 60 70 80 90
Néng do ethanol, % (v/v)

Hinh 3. Anh hwéng ciia ndng dd ethanol 1én dd hép thu quang A (a) va hiéu qui chiét betacyanin (b)
([ethanol] = 20+90 % (v/v), RIL=1/20 (g/mL), t = 30 phut, T = 33°C, pH = 6.8)

Dé xem xét anh huong cia ham lugng ethanol
dén hiéu suit chiét xuét betacyanin tur bt vt ligu,
nong do ethanol ting tir 20% dén 90% (v/v). Hon
hop phan tng chiét duoc siéu am trong 30 phit, ty
16 ran long 1a 1/20 g/L tai nhiét d6 33°C. Két qua
Hinh 3(a) dd x4c nhan rang thanh phan betalain
chinh trong vo thanh long 1a betacyanin, didu nay
duoc thé hién qua do hép thu cuc dai A cua dung
dich chiét & 532 nm (Tran & Do, 2019). Ngoai ra,
su suy giam do hip thu A cua dich chiét ciing cho
thy sy suy giam hiéu qua chiét betacyanin khi ting
nong do ethanol. Cu thé, Hinh 3(b) cho thiy ring
ham lugng betacyanin giam tir 0,279 xudng 0,033
mg/g khi ting ndng do ethanol tir 20 dén 90% (v/v).
Két qua nay 1a twong ddng véi cac két qua nghién
ctru trude day vé hidu qua chiét betalain boi nude tot

20 30 40

Ko

ol

(a)

50 60 70 80 90% 20 30 40 50 60 70 80 9S0%

hon ethanol (Gonzalez et al., 2013; Das et al., 2019).
Mit khéc, anh hudng cua ethanol dén su bén cua
betacyanin trong cac dich chiét ciing dwoc quan sat
trong 24 gio tai nhiét do phong. O Hinh 4, phan trim
phan hity betacyanin trong dich chiét ting dang ké
tir 29,7% dén 57,8% khi ting ndng d6 ethanol. Két
qua nay dugc cho 1a su than hach cua phéan ti
ethanol tan cong vao lién két aldimine (N=CH) lam
giam d6 bén cua betacyanin (Das et al., 2019). Mic
du cac dung dich ¢ 20 va 40 % (v/v) ethanol cho
thdy hiéu qua chiét va sy bén betacyanin cao hon so
v6i cac ndong do khac nhung do nhét cao cua cac
dung dich nay ciling dugc quan sat. Do do, 40% (v/v)
ethanol dugc xem 1a ndng do t6t nhat cho su chiét
betacyanin tir bot vt li€u.

70

60 | 572 57.8
527 "
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3.1.2. Logi acid va pH

Mot sb nghién ctru cho théy ring su hién dién
clia cac acid hitu co c6 thé 1am ting higu qua chiét
céc betalain do sy bén cua ching, va hoa tan cua
carbohydrate phu thuc nhiéu vao gia tri pH cua
dung dich chiét ciing nhu sy tuong tac gitta acid hitu
co v6i chit chiét (Linh va ctv., 2019; Castro-
Enriquez et al., 2020; ). Do dd, citric acid (pK. =
3,15;4,78; va 6,40 tai 25°C) va ascorbic acid (pK, =
4,17 tai 25°C) da dugc st dung dé xem xét anh
huéng cua pH dén hidu suét chiét va sy bén mau cua
betacyanin (Sinko et al, 2006). Nong do ethanol va
cac acid duge ¢ dinh 1an luot tai 40% (v/v) va 0,01

R0

H
R0 “~COOH
N®
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) R40O
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= R,0 “‘Hcooe * ‘
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mol/L. Gia tri pH ctia dung dich chiét dugc thay doi
tir 2 dén 10. Qua trinh chiét s& duogc tién hanh siéu
am trong 30 phut tai 33°C véi ty 1& rin long 1/20
g/mL. Két qua & Hinh 5 cho thay anh huéng ciia pH
v6i su hién dién cua citric acid dén hi¢u suét chiét
va d6 bén betacyanin so v6i ethanol ¢ cting diéu kién
(0,236 mg/g). Cu thé, hiéu qua chiét betacyanin ting
nhe tir 0,323 mg/g dén 0,364 mg/g trong khoang pH
tir 2 dén 8 va sau d6 giam con 0,290 mg/g tai pH 10.
Tuy nhién, sy phan huy betacyanin trong dich chiét
tir 23,6 dén 43,4% ciing dugc quan sat & nong do pH
cao. DPiéu nay duoc cho 1a do sy thiy phén
betacyanin trong dung dich kiém (phuong trinh (4))
(Silva et al. 2022).
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Hinh 5. Anh hwéng cia pH dén hiéu qua chiét (a) va phén trim phén hiy betacyanin ((b)&(c)) c6 sw
hién dién citric acid

({Ethanol] = 40% (v/v), [Citric acid] = 0,01 mol/L, pH = 2+10, R/L = 20 g/mL, T = 33°C, t = 30 phut)
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Trong khi d6, sy hién dién cua ascorbic acid
trong dich chiét da lam tang dang ké hiéu qua chiét
va do bén cua betacyanin va cao hon so véi citric
acid (Hinh 6). Cu thé, hiéu qua chiét betacyanin dat
gié tri cao nhét tai pH 2v6i 0,416 mg/g va giam nhe
con 0,387 mg/g khi tiép tuc tang pH. Piém ndi bét
1a phan trim phan huy mau betacyanin chi nim
trong khoang 4,2 dén 11,1%. Két qua nay c6 thé 1a
do su tuong tac cua ascorbic acid vdi betacyanin

0.60
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thong qua lién két hydrogen va ngin can sy phan
huy betacyanin theo phuong trinh (4). Ngoai ra, hoat
tinh khang oxi hoa cuia ascorbic acid ciing gop phan
dang ké 1am ting do bén mau cua betacyanin trong
dich chiét (Azeredo, 2009; Khan & Giridhar, 2014).
Nhu vay, pH 2 dugc chon la diéu kién tot nhit cho
su chiét betacyanin v6i sy hién dién cua ascorbic
acid.
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Hinh 6. Anh hwéng cia pH dén hiéu qua chiét (a) va tinh bén ciia betacyanin ((b)&(c)) cé s hién dién
cua ascorbic acid

([Ethanol] = 40% (v/v), [Ascorbic acid] = 0,01 mol/L, pH = 2+10, R/L = 20 g/mL, T = 33°C, t = 30 phut)

3.1.3. Néng dé cua ascorbic acid

Dé khao sat anh huong cua ndéng do ascorbic
acid dén higu qua chiét betacyanin tir bot vat liéu,
nong dd cua ascorbic acid duoc thay ddi tir 0,001
dén 0,1 mol/L vdi su ¢b dinh pH cta dung dich tai
2, ty 1é ran long 1/20 g/mL, nhiét d6 33°C va thoi
gian siéu am 30 phat. O Hinh 7(a), hiéu qua chiét
betacyanin ting manh tir 0,375 mg/g dén 0,446 mg/g
khi ting ndng do ascorbic acid tir 0,001 dén 0,005

mol/L va sau d6 giam nhe dén 0,402 mg/g khi tiép
tuc tang nong do acid. Nhu vy, viéc tang nong do
acid qua cao c6 thé ngin can su truyén khdi cua
betacyanin vao dung dich chiét va lam giam sy
chiét. Két qua kiém tra sy bén mau betacyanin sau
24 gio cho thay rang viéc ting ndng do ascorbic acid
trong dung dich chiét s& lam giam sy phén huy cua
betacyanin tir 14,3% xuong con 3,4% (Hinh 7(b)).
Dua vao két qua dat duoc, ndng d6 ascorbic acid tot
nhét duoc chon 12 0,005 mol/L.
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Hinh 7. Anh hwéng ndng dd ciia Ascorbic acid dén hiéu qua chiét (a) va phan trim phén hiy
betacyanin (b)

([Ethanol] = 40% (v/v), [Ascorbic acid] = 0,001+0,050 mol/L, pH = 2, R/L = 20 g/mL, T = 33°C, t = 30 phut)

3.1.4 Nhiét 6 chiét
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Hinh 8. Anh hwéng ciia nhiét do dén hiéu qua
chiét va tinh bén cia betacyanin ([Ethanol] =
40% (v/v), [Ascorbic acid] = 0,005 mol/L, pH =2,
R/L =20 g/mL, T =33+60°C, t = 30 phut)

Nhin chung, khi tang nhiét d6 c6 thé lam tang
hiéu qua chiét cac hop chét tir vat lidu do ting toc do
truyén khdi va giam d6 nhét cia dung moi chiét (Al-
Dhabi, 2017). Tuy nhién, & nhiét do cao, cac hgp
chit hitu co nhu betacyanin c¢6 thé bi phan hity dan
dén sy mit mau, va giam hoat tinh cua chung
(phuong trinh (4)). Ngoai ra, viéc tang nhiét d qua
cao ciling lam giam hiu Gng tao bot cta song siéu
4m dan dén giam hiéu suét chiét cac hop chat. Do
d0, nhiét @ danh si€u am s€ duoc thuc hién ¢ nhiét
do tir 33 dén 60°C. Cac thong sb chiét nhu ndng do
ethanol, n(“)ng d6 ascorbic acid, gia tri pH, ty 1¢ ran
long, va thoi gian siéu am s& duoc ¢b dinh lan luot
tai 40% (v/v), 0,005 mol/L, 2, 1/20 g/mL, va 30
phut. Két qua & Hinh 8 cho thiy rang 40°C 14 nhiét
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do tbt nhét cho sy chiét betacyanin dudi diéu kién
siéu am voi hi¢u qua chiét 1a 0,461 mg/g.

3.1.5 Thoi gian chiét
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Hinh 9. Anh huéng ciia thoi gian do dén hiéu
qua chiét ([Ethnaol] = 40% (v/v), [Ascorbic acid]
= 0,005 mol/L, pH =2, R/L =20 g/mL, T = 40°C, t
= 10~ 40 phut)

Dé tim thoi gian siéu 4m tot nhét cho hiéu suét
chiét betacyanin, thoi gian siéu 4m s& dwoc tién hanh
tir 20 dén 60 phit tai 40°C tai 40% (v/v) ethanol,
0,005 mol/L ascorbic acid, pH 2, 1/20 g/mL ty 1¢ rin
long. O Hinh 9, 20 phut 14 thoi gian sidu 4m tot nhat
v6i hiu qua chiét dat 0,472 mg/g va viée kéo dai
thoi gian 1am giam hiéu qua chiét con 0,425 mg/g
sau 60 phut. Két qua nay dugc cho 1a ting hiéu tng
xam thyc cia dung moi dugc gy ra bdi song si€u
am do tang sy hydrat héa, phan manh va hinh thanh
16 nho trén mo thuc vat khi kéo dai thoi gian siéu am
(Silva et al., 2020), tir d6 1am tang sy phan tan chat
tan vao dung dich chiét. Tuy nhién, viéc tiép xuc
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nhiét va ning luong trong thoi gian dai co thé dan
dén sy phan hiy betacyanin.

3.1.6 Anh huong ciia ty 16 rin — long

Luong dung moi chiét anh huong dén tée do
truyén khéi cua hop chat vao dung dich chiét. O ti 18
dung moi thap, do nhét ctia dung dich cao, didu nay
gdy kho khin hon cho hiéu tmg xam thuc do ap suat
siéu am trong chu trinh phai vuot qua lyc két dinh
manh hon trong dung dich c¢6 d§ nhét cao. Sy chénh
léch ndng do cao hon cua chit tan lam ting do
khuéch tan va d6 hoa tan cta chit tan trong dung
moi 1am tang thém qua trinh chiét. G mic dung moi
cao, cudng do siéu 4m tac dong 1én nén san phim
phu cao hon gay ra hiéu tng phdn manh, x6i mon va
hinh thanh 15 chan 16ng nhiéu hon, do d6 lam ting
ning suat. Su gia tang dién tich tiép xuc giira vat liéu
va dung mdi ciing c6 thé 1am ting hiéu suét chiét
(Maran & Priya, 2014). Tuy nhién, vi¢c st dung
lwong 16n dung moéi ciing ddng thoi lam ting chi phi
cho qué trinh thu hoi. Do d6, anh hudng cuia ty 18 vat
liéu va dung dich chiét dugc khao sat tir 1/10 dén
1/40 g/mL. Céc thong s6 chiét duoc ¢ dinh tai 40
% (v/v) ethanol, 0,005 mol/L ascorbic acid, pH 2,
40°C va 20 phit. Két qua Hinh 10 cho thiy rang
lwong dung méi ting lam ting dang ké hidu qua
chiét betacyanin tir 0,140 dén 0,472 mg/g khi ty 1&
tang tir 1/10 dén 1/20 g/mL , tiép tuc ting luong
dung moéi thi hiéu qua chiét dao dong khong ting
dang ké (khoang 0,021 mg/g). Do d6, ty 1é rén long
1/20 g/mL dugc chon 1a diéu kién t6t nhét cho su
chiét betacyanin.

Tir cac két qua dat duogc, didu kién tot nhat chiét
betacyanins tr bt vo thanh long boi dung dich
ethanol véi sy ho trg cia song siéu am 1a 40% (v/v)
ethanol, 0,005 mol/L ascorbic acid, pH 2, ty 18 rén
long 1/20 g/mL, nhiét d6 40°C va thoi gian si€éu am
14 20 phit. Trong diéu kién tot nhat, ham luong chiét
xuit betacyanins dat duoc 1 0,472 mg/g. Nhu vy,
phuong phép siéu am cho thdy c6 sy rat ngin thoi
gian chiét dang ké, giam tiéu thu ning lugng, va su
phan huy hop chit mau betacyanins sau khi chiét
bang cach sir dung ascorbic acid & ndng do thich
hop. Do do, dung dich ethanol chira betacyanins sau
khi chiét & didu kién tét nhat dwoc c¢6 quay chén
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khong dé thu dwoc cao chiét va danh gia hoat tinh
sinh hoc.
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Hinh 10. Anh hwéng ciia ty 1¢ rin/léng dén hiéu
qua chiét betacyanins (pH = 2, [Ascorbic acid] =
0,005 mol/L, [Ethanol] = 40% (v/v), R/L =
1/10+1/40 g/mL, T = 40°C, t = 20 phut)

3.2 Hoat tinh sinh hoc cia dich chiét
betacyanins

Vi hoat tinh sinh hoc cua betacyanins phu thudc
vao ngudn nguyén liéu va phuwong phép chiét xuét
nén trong nghién cru nay, hoat tinh khang oxi hoa
ctia cao chiét chira betacyanin dudi didu kién chiét
siéu am tdt nhat da duoc xac dinh. Ngoai ra, hoat
tinh gay doc té bao ung thu biéu mé KB ciing dugc
kiém tra, day 1a hoat tinh sinh hoc it dugc cong bd
trude day. Két qua do hoat tinh khang oxi hoa va doc
tinh t& bao KB cua cao chiét tir vo qua thanh long &
cac ndng do khac nhau dugc trinh bay ¢ Bang 1 va
Bang 2. Mic du, khi ting ndng d6 cua dich chiét thi
hoat tinh khang oxi héa cua dich chiét (ECso > 250
ug/mL) ting nhung thip hon so véi chit ddi ching
1a curcumin (ECso = 7,64 £ 0,50 ug/ml). Két qua nay
la twong tu véi tai liéu duge bao cao trudc day vé
hoat tinh khang oxi hoa yéu cia dich chiét tir qua
thanh long v&i sy hd tro coa siéu am
(Thirugnanasambandham & Sivakumar, 2017).
Tuong tu, hoat tinh gay doc té bao KB cua dich chiét
ciing cho thdy hoat tinh yéu vé6i ICso > 256 ug/mL
s0 v6i chit tham chiéu Ellipticine v&i ICs = 0,43 +
0,02 ug/mL. Nhu vay, véi hoat tinh khang oxi hoa
va doc tinh té bao cua dich chiét vo qua thanh long,
cac nghién ctru sau hon 1a can thiét dé danh gia toan
dién hoat tinh sinh hoc cuia tir vo qua nay va hudng
tdi cac ung dung thuc té.
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Bang 1. Két qua danh gia hoat tinh khang oxy

hoa
Miu Nong do thi %Bat gilr Gia tri ECso
(ng/mL) goc tw do (ng/mL)
Dich chiét 222 28
tlr vo thanh >256
lon, e 0
g 4 0
. 32 95
Curgumln 8 52
(Chét tham 5 19 164£05
Chleu) 0’5 7

Biang 2. Két qua danh gia hoat tinh gay doc té bao

ung thw biéu bi KB
x Nong @9  Phan trim e ché
Mau £
(ng/mL) dong té bao KB (%)
256 23
Dich chiét tir v6 64 13
thanh long 16 10
4 2
1Cso >256
Ellipticine IC
(Chat tham w /mLS‘)) 0,43 +0,02
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4. KET LUAN

Nghién ctru chiét xuit betacyanin tir vo thanh
long rudt tring (Hylocereus undatus) bang dung
dich ethanol két hop véi danh siéu am da thuc hién.
Anh huéng cua cic théng sb chiét nhu ndng do
ethanol, loai acid hiru co, ndng d6 acid, pH, thoi
gian, nhiét do, ty 18 rin 1ong dén hiéu qua chiét xuét
va sy bén mau betacyanin trong dung dich sau khi
chiét ciing da dugc khao sat. Viéc thém céc acid hiru
co vao dung dich chiét da lam ting dang ké sy bén
mau cia betacyanin so véi chi dung dung dich
ethanol; trong do, ascorbic acid cho thiy hiéu qua
bén mau t6t hon citric acid. Piéu kién chiét xut tdt
nhit dugc xac dinh 1a 40% (v/v) ethanol, 0,005
mol/L ascorbic acid, pH 2, 1/20 g/mL ty 1é rén long,
40°C v6i 20 phat thoi gian siéu am. Ham lugng
chiét betacyanin duéi diéu kién t6t nhat 13 0,472 mg
betacyanin/g bot vo nguyén liéu. Cao chiét chira
betacyanin thu dugc ciing cho thdy co hoat tinh
khang oxi hoa theo phuong phap DPPH va dgc tinh
trén te bao biéu mdé KB. Két qua nghién ciru xac
nhan rang kha ning thu hdi betacyanin tir vo thanh
long béng ethanol v&i su hd tro siéu am 1a dat duge
véi hiéu suit cao. Betacyanin thu duoc céd thé sir
dung nhu mét phu gia mau trong nhiéu linh virc khac
nhau nhu thyc pham, dugc pham va vat liéu. Hon
nira, vi€c tan dung nguon nguyén liéu phé pham nhu
vo thanh long ¢ thé mang lai loi ich kinh té ciing
nhu moi truong.
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