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TOI UU HOA QUA TRINH TACH CHIET BETACYANIN TU VO QUA
THANH LONG (Hylocereus undatus) BANG PHUONG PHAP VI SONG
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Tom tit. Betacyanin duoc ting dung lam chét mau thuc pham hodc my pham thay thé chit tao mau hoa
hoc. Nghién ctru nay st dung phuwong phap t6i wu hda bé mat dap tng d€ danh gia anh huéng dong
thoi cta ti 1é dung moi:nguyén liéu, thoi gian ap dung vi song va pH 1én qua trinh trich ly betacyanin tt
v6 qua thanh long. Ham lwong acid ascorbic bao quan, phenol tong s6 va kha nang khit DPPH cua dich
chiét betacyanin thu nhan ¢ diéu kién t6i vu da duoc danh gia. Tai diéu kién t6i vu: ti 1€ dung moi:
nguyén liéu = 53 (v/w); thoi gian chiét = 91 (gidy) va pH = 5,3, ham luong betacyanin thu dwoc la 72,13
(mg/100 g). Dich chiét duoc b6 sung acid ascorbic 6 nong d6 0,5% (w/v) c6 thoi gian bao quan dai nhat.
Kha nédng khtr gdc tu do DPPH ctia dich chiét ¢6 gia tri ICso la 48,02% (v/v); ham luwong phenol tong s6
la 41,41 mg GAE/ 100 mL.
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Abstract. Betacyanin has been widely used as natural coloring agents and dyes in food and textile
industries to replace conventional toxic chemical pigments. In this study, the extraction of betacyanin
from red dragon fruit peels was optimized using response surface methodology. Betacyanin was
determined as the response to three independent variables, namely the ratio of extraction solvent to
peels, microwave-assisted treatment time, and pH. The effect of acid ascorbic concentration during the
storage of betacyanin extract, the total phenolic content, and DPPH radical scavenging activity were also
investigated. The optimum extraction parameters are as follows: the ratio of extraction solvent to peels
is 53% (v/w); extraction time is 91 s; pH is 5.3, with the betacyanin content being 72.13 mg/100 g peels.
The betacyanin extract supplemented with 0.5% (w/v) ascorbic acid has the longest storage duration.
Total phenolic concentration and DPPH radical scavenging activity (IC50) are 41.41 mg GAE/100 mL
and 48.02 % (v/v), respectively.
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1 M¢ dau

Trong nhitng nam gan day, san luong thanh
long & Viét Nam dang tang 1én dang ké. Cac giéng
thanh long hién dang dwgc canh tdc gom thanh
long rudt trang, rudt do va rudt vang. Thanh Long
rudt tring thuong dwoc trong phd bién & cac tinh
nam Trung Bo va Nam B, nhung thwong hiéu noi
tiéng nhat la ¢ Binh Thuén - dia phuong c6 dién
tich thanh long 16n nhat ca nudc. Theo thong ké
dén nam 2015, dién tich thanh long ctia Binh Thuén
la 26.026 ha, tap trung ¢ cac huyén Ham Thuan
Nam, Ham Thuén Béc, Bic Binh... vdi san lwong
hang ndm khoang 500.000 tdn. Phan 16n thanh long
Binh Thuén tap trung cho xudt khau (80-85%);
trong d6, xudt khau chinh ngach khoang 2-3%, con
lai 1a xuat tiéu ngach qua Trung Qudc. Chau A 1a
thi truong cht yéu voi khéi luong xudt khiu 6.050
tén, dat kim ngach 4,14 triéu USD; Chau Au 249
tan, kim ngach 554.100 USD; thi truong cha yéu la
Ha Lan (248 tan); thi truong Tay Ban Nha va Dtic
khong dang ké. Thi treong Chau My chu yéu la
Canada vdi 134 tan, dat kim ngach 235.200 USD.
Thi treong noi dia chi tiéu thu 15-20% san lueong.
Nhu vay, cé thé nhan thiy tiém nang nguyén liéu

thanh long trong nudc ludn doi dao.

Bén canh thit qua thanh long giau dinh
dudng va duoc quan tdm st dung lam d6 udng lén
men, v qua cling dugc quan tdm nghién cttu va
tng dung do chita betacyanin. Betacyanin la dang
mau ty nhién, cé thé thay thé anthocyanin thuwong
mai tte cti cai do; dong thoi, betacyanin cling c6 gia
tri duoc liéu [1] va cé tiém néng tao ra phu gia mau
cho thwc pham va nganh héa my phim [2].
Betacyanin thuwong duoc thu nhén tie cac loai ct,
qua c6 mau dé nhu ca dén, thanh long do, cu cai
do6... Viéc tan dung vo thanh long d€ chiét

betacyanin tng dung lam thudc nhudém trong
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nhiéu linh vyc gép phéan st dung duoc nguon
nguyeén liéu ré tién, dong thoi giai quyét duoc phu

phém ttr qua trinh ché bién thanh long.

2 Vatliéu va phuong phap

21 Daitugng

Nghién cttu thiec hién trén nhitng qua thanh
long rudt trang (Hylocereus undatus), thu mua tai xa
Phu Ngai Tri, huyén Chau Thanh, tinh Long An.
Qua duoc chon khong co sau bénh, cing do chin
sinh ly. Mau vo qua dwoc xac dinh bing phuong
phap so mau vat ran. Vo qua cé gia tri d6 mau (h°)
ttr 4°11 dén 7°28, d6 bao hoa mau (C) tir 28,02 dén
30,41; d6 sang (L) tir 31,73 dén 33,98 duoc chon dé
lay vo.

22 Vatliéu

Hoa chdt dung trong qua trinh chiét xuat va
thu nhan bot betacyanin: nuwdc cat 2 lan, acid
ascorbic, acid citric, sodium bicarbonate (Trung
Quado), 1,1-diphenyl-2-picrylhydrazyl (DPPH c6
nguon goc tir Sigma-Aldrich).

Qua trinh x& ly vi séong dwoc thuc hién véi
thiét bi Electrolux EMM2021GW. May ly tam
Hermle Z216M duoc st dung d€ ly tam loai bo b3,
thu dich chiét chita betacyanin va thiét bi c6 quay
chan khong EYELA N1110 dwoc st dung d€ ¢ déc
dung dich chta betacyanin. May do quang pho
Optima SP3000 Nano duogc st dung d€ do do mau
xac dinh ham lwgng betacyanin, phenol tong so.
pH duoc do trén thiét bi pH InoLab pH 7110.

2.3 Phwong phap

T6i wu hda cac diéu kién tach chiét betacyanin
bang phuong phap quy hoach thic nghiém
Qua trinh x& ly va khao sat ting yéu t& anh

hwong tdi trich ly dich betacyanin tit vo qua thanh
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long duoc cong bd trong nghién ctru trude [3]. Tiép
theo, qua trinh t6i wu hdéa duoc thuc hién béng
phuong phép bé mit dap ing nham danh gia anh
huong dong thoi cta cac yéu td tac ddng 1én qua
trinh trich ly betacyanin ttr vo qua thanh long. Cac
yéu td duogc lua chon khao sat la ti 16 dung moi:
nguyén liéu (X1), thoi gian xtt ly vi song (X2) va pH
(X5) tai 3 muc (Bang 1) duwa trén két qua thuc
nghiém yéu t& don, xac dinh gid tri bién cta cac
yéu td chiét [3]. Ma tran thyc nghiém d€ tdi uu
duoc thiét ké theo mo6 hinh Box-Behnken [4]. Mo
hinh bao gom 15 thi nghiém, trong d6 c6 3 thi
nghiém ldp lai ¢ tam (Bang 2). Thi nghiém lap lai 3
[an d6i véi moi nghiém thire. Ham muc tiéu (Y) la
ham lwgng betacyanin sau khi tach chiét (mg/100
g). Phuong trinh hoi quy duoc thé hién nhu sau:
Y =bo +b1 X1+ b2X2 + bsXs + b12X1 X2 + b13X1 X5 + b23 X2 X3
+ buXi2+ bnX22+ bsX3? + €. Trong d6 X1, X2, X3 lan
luot la cac yéu td ti 1é dung moi va nguyén liéu,

thoi gian xtt ly vi séng, pH cua dung moi chiét; by,

b2, b3 1a cdc hé sO bac 1; bu, b, bss 1a cdc hé s6 bac 2;
bz, b2s, bis la cac hé s twong tac cua ting cap yéu
t8 X1X2, X1X3, X2X3; bo1a hé s6 tu do; £ 1a sai s6 ngau
nhién ctia m6 hinh ho6i quy. Xt ly két qua thuc
nghiém bang phan mém Modde 5.0 d& xac dinh
phuong trinh hoi quy, d6 tin cdy ctia m6 hinh hoi
quy, dong thoi tim ra diéu kién t6i wu d€ qua trinh

trich ly betacyanin dat gid tri cao nhat.

Khao sat sy anh hudng cuia acid ascorbic dén sy
on dinh ctia chit mau betacyanin theo thoi gian

Dich chiét betacyanin sau qud trinh ly tam
duoc mang di ¢d quay chan khong dén khi d6 Brix
bfing 2. Chudn bi 5 1o thuy tinh nau; hat 20 mL dich
mau betacyanin sau ¢ quay lan luot cho vao 5 lo.
Lan luwot bd sung acid ascorbic & cac nong doé 0;
0,25; 0,5; 0,75; 1% (w/v) va khudy déu dén khi tan
hoan toan. Theo déi ham luong betacyanin theo
thoi gian 0, 1, 2, 3, 4 tuan.

Bang 1. Gid tri ma hoa va cac mirc cia ma tran t6i vu

Gia tri khao sat

Yéu t6 khao sat Ky hiéu
-1 0 1
Ti 1é dung moi:nguyeén liéu (v/w) 40 50 60
Thoi gian xtt 1y vi séng (giay) 80 90 100
pH dung méi chiét 45 5,0 5,5
Bang 2. Mot s6 chi tiéu ctia vé twoi va bot vo thanh long
Chi tiéu Vo thanh long twoi Bot vé thanh long
h° 4°11-7°28 18°33-19°33
Mau séc C 28,02-30,41 17,78-19,92
L 31,73-33,98 47,42-51,25
b6 dm (%) 91,83-92,78 4,31-4,64
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Kha ning khtt géc tw do DPPH

Dua theo phuwong phap cia Sharma va cong
su [5], dong thoi diéu chinh mot s diém trén quy
trinh (khong lam thay doi ban chat phwong phép):
Hut 5 mL dich chiét betacyanin tai cac nong d6 100,
80, 60, 40, 20, 0% (v/v) vao cac ong nghiém. B sung
5 mL dung dich DPPH néng d6 80 pg/mL vao mdi
dng nghiém trén. U 30 phat trong diéu kién khéng
c6 anh sang. Tién hanh do mat dd quang (OD) tai
budc song 517 nm. Mot thi nghiém song song dwoc
thuc hién véi d6i ching la methanol. Ti 1é phan
tram hoat tinh khang oxy hoéa dwoc xac dinh theo

cong thirc sau:

Ti 1é khtr gbc tu do
DPPH (%) = 2222 x 100
C

trong d6 ODm 1a gia tri mat dd quang ctia mau dich
chiét; ODc 1a gia tri mat d6 quang ctia mau doi

ching.

Tt ti 1€ % hoat tinh khtr g6c tuw do DPPH, xay
dung phuong trinh twong quan tuyén tinh, tir d6
xac dinh gid tri ICs (la néng d6 ma tai d6 bét 50%
goc tu do DPPH) dé€ lam co so so sanh kha nang
khéng oxy héa gifta cdc mau. Mau nao c6 gia tri
ICso cang thap thi hoat tinh khang oxy hda cang

cao.

Ham lugng phenol tong

Phan tich tai trung tdam Cong nghé Viét Btc
Truong DH Cong nghiép thuc pham thanh phd Ho
Chi Minh dwa theo tiéu chuan TCVN 9745-1:2013.
Phenol tir phan mau thir ctia bot betacyanin duoc
chiét bang metanol 70% ¢ 70 °C. Ham luong phenol
trong dich chiét duoc xac dinh béng do mau vdi
thudc thtr Folin-Ciocalteu. Thudc thir nay chira
chat oxi hoa la axit phospho-vonframic. Trong qua
trinh khtt, cdc nhém hydroxy phenol dé bi oxi héa.
Chét oxi hda nay sinh ra mau xanh c¢6 d6 hap thu
ciee dai 0 budc séng 765 nm. Mat d6 quang duoc
do trén may do quang pho UV-Vis SP 3000 Nano.

14

Xac dinh ham lwong betacyanin

Ham luong betacyanin duoc xac dinh bing
phuong phap quang phd. D hdp thu cua dich
chiét betacyanin duoc do ¢ 538 nm va xac dinh
ham lugng betacyanin bang dinh luat Lambert-
Beer. Ham lugng betacyanin (BC) tinh theo mg/100
g chét kho [6].

Phuwong phap so mau vt ran

Mau séc ctia bot betacyanin duoc do bang
mdy so mau vat ran CR-400/CR-410 Konica
Minolta. Xac dinh cac gia tri L, h° va C.

h° = [arctan™*(b/a)] ; C =Va? + b?

trong d6 h° (heu) la goc d6 d€ xac dinh tong mau
(0° hoac 360° 1a tdng mau do; 90° 1a tong mau vang;
180° la tong mau xanh 1a; 270° la tong mau xanh
lam); C (Chroma) la d6 bao hoa ctia mau (dam hoac
nhat); L (Lightness) la d6 sang hay t6i ctia mau; a la
tri s6 cua tong mau do; b la tri s6 cua tong mau
vang.
24  Xtelysé liéu

Tat ca cac thi nghiém dwoc 13p lai 3 Tan, cac
s6 liéu duoc ghi nhan va xt ly bang phan mém
Microsoft Excel 2016. Banh gia sw khac biét c6 y
nghia gitta cac mau thi nghiém dugc thuc hién
bang phuong phap théng ké ANOVA va kiém
dinh LSD véi d0 tin cdy 95% bang phan mém théng
ké Statgraphic XVI, vé d6 thi béng phan mém
Origin 8.5.1.

3 K&t qua va thao luan

Thanh long twoi dugc rita sach. Phan thit
qua duoc tach riéng va sit dung cho nghién cttu
khac; phan vo da loai tai xanh, cit nhé 3 x 3 cm ¢6
dd am trén 91,83%; sau d6 duwoc sdy kho ¢ 70 °C
trong 16 gio, d6 &m dat dudi 5%. Vo kho duoc xay
bang méy xay bot kho va ray qua kich thuéc 16 0,4
mm. Bot thu dwoc cé gia tri d6 mau (h° tir 18°33
dén 19°33, C tir 17,78 dén 19,92; L tir 47,42 dén
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51,25) dwoc bao quan trong tti nhém 6 4 °C trong
thoi gian 1-3 ngay truede khi st dung.
3.1 T6i wu hda cac yéu t8 anh hwong téi qua
trinh tach chiét betacyanin
biéu kién tach chiét va két qua tach chiét
betacyanin tit vo thanh long trang duoc trinh bay
trong Bang 2.

D¢ xdy duyng mo ta toan hoc dudi dang
phuong trinh ho6i quy, can phai tién hanh xac dinh
cac hé s6 cua phuong trinh. Bang 4 trinh bay két
qua phan tich phuong sai ANOVA anh hwong cua
cdc nhan td chiét dén ham muc tiéu. Dua trén két
qua ttr xtt 1y s6 liéu, cac hé s6 b khong cd y nghia (p
> 0,05) duoc loai bo va phuwong trinh hoi quy (véi
Xi, Xz, Xsla bién ma) thuc nghiém dat dwoc nhu

sau:

Y=70,57+2,793 x X1+ 1,606 x X2+ 3,596 x X3—5,998
x X12 - 4,615 x X352+ 3,523 x X1x X3

Két qua kiém tra tinh twong thich cua
phuong trinh hoi quy voi thue nghiém (Bang 4) cho
thay: hé sd xac dinh ctia ham muc tiéu la R2= 0,969,
ching to mo hinh t6i wu la dang tin cay [4]. Gia tri
p ctia mo hinh 1a 0,003 (<0,05), cho thady md hinh hoi

quy rat c6 y nghia thong ké véi do tin cay 95 % [4].
Ngoai ra, trong phan danh gia Lack of fit, gia tri p
la 0,138 (>0,05), cho thay mo hinh hoan toan phu
hop véi cac két qua quan sat [14]. Cac hé s6 cua
phuong trinh hdi quy cho thdy cac nhan td khao sat
c6 anh huwong manh dén qud trinh tach chiét
betacyanin. Trong d6 Xi, Xs ¢6 nhiéu anh hudng
phtic tap khi 2 nhén t6 nay c6 twong tac véi nhau
va vira anh hudng tich cuce (+) va tiéu cuc (-) dén
ham muc tiéu. X2 it anh hwong hon 2 nhéan té con
lai khi khong c6 tuong tdc va hé s6 b2 kha thap
(+1,60625). Diéu nay ching to thoi gian xw ly vi
song cang dai thi hiéu qua thu nhan betacyanin
tang. Tuy nhién, nhw da phan tich vé vai tro caa X
va Xs trong phuwong trinh hoi quy, khi ty 1& dung
moi:nguyén liéu va pH tang thi hiéu qua thu nhan
betacyanin tang, nhung khi 2 nhan td nay dat dén
mot gidi han nhat dinh thi hiéu qua thu nhan
betacyanin sé cé xu hudng giam. Phan tich nay rat
phu hop véi ban chat cta qua trinh trong thuec té.
Hinh 1 va Hinh 2 ciing thé hién rd diéu nay va dé
dang nhan thdy c6 su xudt hién mién tdi wu trong
cac do thi trén. Hiéu qua thu nhan betacyanin t6t
nhat duoc xac dinh thong qua chirc ndng t6i wu hda
trong phan mém MODDE 5.0. (Hinh 3).

Bang 3. Thiét ké thuc nghiém theo mo hinh Box-Behnken va két qua t6i uvu

Bién mi hoa

Bién thuc

Thi tw thi Ham lugng betacyanin Y
nghitm  x, v x, X)X (X) (mg/1008)
1 -1 -1 0 40 80 5,0 55,51
2 1 -1 0 60 80 5,0 65,02
3 -1 1 0 40 100 5,0 64,22
4 1 1 0 60 100 5,0 65,66
5 -1 0 -1 40 90 4,5 58,08
6 1 0 -1 60 90 4,5 56,73
7 -1 0 1 40 90 5,5 56,14
8 1 0 1 60 90 5,5 68,88
9 0 -1 -1 50 80 4,5 58,02
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Thit t thi Bién ma hda Bién thyc Ham lwgng betacyanin Y
nghi¢m XX X X X (%) (mg/100 )
10 0 1 -1 50 100 4,5 60,67
11 0 -1 1 50 80 5,5 68,20
12 0 1 1 50 100 5,5 69,05
13 0 0 0 50 90 5,0 71,42
14 0 0 0 50 90 5,0 69,78
15 0 0 0 50 90 5,0 70,51

Bang 4. Phan tich anova ctia mo hinh hoi quy

F p
Phaén tich hbi quy 17,6164 0,003
Phan tich “Lack of Fit” 6,42738 0,138

Investigation: toi uu tach chiet (MLR)
4D Response Surface of Ham luong betacyanin
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Thoi gian = 80 Thoi gian = 90 Thoi gian = 100

Hinh 1. D6 thi minh hoa sy phu thudc cia ham muc tiéu Y vao yéu t6 khao sat

Investigation: toi uu tach chiet (MLR)
4D Contour of Ham luong betacyanin

&5 T T T T T T 4.5 T T T T T T T T - T T T T T T T
40 42 44 46 43 50 52 54 56 58 6D 43 42 44 46 48 50 57 54 56 58 80 44 46 48 50 57 54 5B
Ti le dung moi:nguyen lieu Ti le dung moi:nguyen lisu Ti le dung moi:nguyen lisu
Thoi gian = 80 Thoi gian = 90 Thoi gian = 100

Hinh 2. Db thi minh hoa duong déong mtic
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Iteration: |5004 Iteration slider:

-4544
.4544
-4544
-4544

1 2 3
1 57.5193 95.665 5.4621
2 53.6618| 91.7135| 5.2611
3 59.528 £0.0004
EENEER] o 333
5 57.5341 98.8164| 5
6 57.5341 SEB.8164| 5
I 57.5341 98.8164| 5
8 57.5341 9S8.8164| 5

4 s | 6 |
Ham luong betacyanin iter log(D)
70.2911 5000 | -0.3266
T72.1319 4100 -10
68.9196 5000 | 0.4108

69.3223 5004 | 0.2511
69.3223 S004| 0.2511
69.3223 5004 | 0.2511
69.3223 5004 | 0.2511

Hinh 3. Tim diéu kién t6i wu héa cho qua trinh tach chiét betacyanin trong MODDE 5.0

Két qua t6i wu cho thay, khi t6 hop ca 3 yéu
t0 thi nghiém, ham luong betacyanin thu dugc cao
nhat 1a 72,13 (mg/100 g) vdi diéu kién trich ly ti 1&
dung moéi:nguyén liéu 1a 53 (w/v), thoi gian chiét 1a
91 giay, pH1a 5,3.

3.2  Danh gia mot s tinh chit caa dich
betacyanin

Anh huéng ctia cic nong do acid ascorbic khac

nhau dén d6 bén mau cta dich chiét betacyanin

Két qua cho thay ti 1é b6 sung acid ascorbic
0,5% (w/v) sé bao quan dich chiét betacyanin tot
nhat. Viéc sit dung cac chit chdng oxi hda nhuw acid
ascorbic hoac acid iso-ascorbic voi ang dotr 0,1%
dén 1,0% gitp 6n dinh betacyanin trong qua thanh
long [7]. Khi c6 céc tac nhan oxi hoa, acid ascorbic
thay thé betacyanin phan tng trude, do d6 lam
nguyén ven hodc han ché phan tng oxi hda cta
hop chdt mau [8]. Phan ting thiy phan betacynin
o tinh thuan nghich. Khi thém acid ascorbic, iso-
ascorbic, meta-phosphoric hoac acid gluconic vao
dung dich betanin bi thuy phén thi betacyanin
dwoc tai tao tro lai va dung dich s€ c6 mau sdc nhuw
ban dau [9]. Do d¢, trong 7 ngay dau tién ham
luong betacyanin cé thé tang lén nhu két qua thi
nghiém, sau d6 thi giam xudng theo thoi gian do
trong qua trinh bao quan, chdt mau betacyanin sé
dan bi phan hiy. Tuy nhién, néng d¢ acid ascorbic
qua cao sé lam cho ham lugng betacyanin giam
xudng (1,0%), diéu nay co thé duoc giai thich la do
acid ascorbic la mot chat lwdng tinh vira mang tinh
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Hinh 4. Anh huéng cua néng do acid ascorbic dén ham
luong betacyanin theo thoi gian

khtt, vira mang tinh oxi hoa, nhung tinh khit manh
hon. Khi tac nhan oxi héa phan tng hét thi acid
ascorbic sé trd thanh mot chat khir betacyanin lam

giam ham lwgng betacyanin.

Mot s6 nghién ctru trude day clng co xu
hudéng b6 sung acid ascorbic dén mot nong do
thich hop; ham luong betacynin sé tang va qua
mttc d6 sé giam [8, 10].

Ham luwgng phenol tong s6 (TPC) va danh gia
kha niang kht goc tw do DPPH

Trong cac cay ho xuong rong, cac sac t§ quan
trong nhdt 1a betacyanin va betaxanthin. Betalain,

bao goém betacyanin mau dé tim va mau vang
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betaxanthin, 1a cdc sic t& hoa tan trong nwdc tao
nén mau sac trong hoa va trai cay. Cac betacyanin
duoc biét dén trong Hylocereus polyrhizus la
betanin. Ngoai ra, cdc hop chat polyphenol, thiol,
carotenoid, tocopherol va glucosinolate, thuong
thdy trong trai cay, rau va ngii coc, cd tac dung bao
vé chdng lai stress oxy hoa trong co thé va duy tri
s can bang gitta cac chat oxy héa va chét chdng
oxy hoa d€ cai thién stec khoe con nguoi. Co rat
nhiéu nhitng nd lwc nghién ctu vé hoéa hoc cua
betalain ¢ H. polyrhizus. Tuy nhién, c6 rat it thong
tin vé cac hop chat phenol c6 hoat dong chong oxy
héa. Muc tiéu cuia nghién cttu nay la xac dinh tong
ham luong phenol, kha ndng chdng oxy hda va xac
dinh xem vo6 qua thanh long ttr nguén phu pham
cac chat thai ttr san xudt nudc trai cay c6 thé duoc
st dung d€ thay thé cho cac nguon chat chdng oxy
hoéa khac nhau trong viéc cai thién sttc khoe con

nguoi [11].

bé x4c dinh kha nang khtr goc tw do
DPPH, dich chiét betacyanin dugc pha loang tai
cac néng do6 10, 20, 40, 60, 80, 100% (v/v) vao cac
ong nghiém. Két qua ghi nhan dwgc vé ti 1é hoat
tinh khtr gdc tw do DPPH cua dich chiét dwgc trinh
bay ¢ Bang 5.

Nhu vay, theo su ting dan nong do tir 20
dén 100% (v/v), ti 1€ hoat tinh khtr géc tw do DPPH
cua dich chiét ting dan. Diéu d6 ching to, kha
nang khang oxy hoa cua cao chiét tang ti 1é thuan
theo chiéu tang nong do. Vi nong do6 100% (v/v),
ti 1é kha nang khtr goc tw do ¢ dich chiét betacyanin
la 88,34%. Phuong trinh h6i quy don gian thé hién
moi teong quan gitra ti 1¢ hoat tinh khtr g6c tu do
DPPH va cac nong d6 dich chiét betacyanin la: y =
0,88 x x + 7,74 (R? = 0,97) (Hinh 5).

V6i phuong trinh trén, gid tri ICs (nong do
tc ché) ctia hoat tinh khir g6c tuw do DPPH cuia dich
chiét da duoc xac dinh khi néng d¢ dich chiét 1a
48,02% (v/v). Nghién cttu cia Wu va cs. [11] trén
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doi teong la thanh long do (Red pitaya, Hylocereus
polyrhizus) cho biét nong dd cua betacyanin la 13,8
+ 0,85 mg/100 g. Hoat tinh chdng oxy héa, do bang
phuwong phap DPPH, c6 gia tri ECso (n6ng d6 hiéu
qua) la 118 + 4,12 umol vitamin C/g chiét xuat tir
vo kho [11]. Két qua cta nghién cttu ¢6 nong do
chét trc ché€ cua dich chiét cao. Diéu nay co thé giai
thich do sy khac nhau trong qua trinh trich ly dich
chiét tir betacyanin béi nudc, con nghién ctu ctua

Wu va cs. 1a tach chiét trong aceton lanh 80%.

Béng 5. Ti 1¢ hoat tinh khtt gbc tu do DPPH cua dich

chiét betacyanin

Noéng do dich chiét Ti 1é kh goc tw do DPPH
(% viv) (%)

10 15,37 + 1,072

20 28,58 + 1,06

40 48,78 + 0,62¢

60 66,32 + 0,254

80 78,41 £ 0,43¢

100 88,34 +0,30f

Ghi chu: Cacky tua, b, ¢, d, e chi su sai khac c6 y nghia
vé mit thong ké (p < 0,05).

y=0.88x+7.74
R*=0.97

é % hoat tinh khir g&c ty do

Tilé
o
[ ]
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Hinh 5. M6i quan hé gitta ndng d6 dich chiét va kha
nang khi gbc tu do DPPH
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Theo két qua phan tich, ham luwong phenol
tong s6 ctia mau dich vo thanh long sau c6 quay
theo phuong phap TCVN 9745-1, 2013, 1a 41,41 mg
GAE/100 mL. Diéu nay chiing to betacyanin trong
dich chiét vo thanh long chita hop chét polyphenol,
c6 kha nang chong oxi hdéa. Két qua nay tuong
déng véi nghién ctu cuia Wo va cs.: tdng ham
lwong phenol cta vo la 39,7 + 5,39 mg GAE/100 g
trong luong vo tuoi. Vo qua chira polyphenol va la
ngudn chat chdng oxy hoa tot. C6 thé ting dung dé
kim ham sy phat trién ctia cac t& bao khdi u ac tinh
[11]. Tuy nhién, theo nghién cttu ctia Naczka va cs.
thi sy khac nhau vé ham luwong phenol ¢ dich chiét
phu thudc hoan toan vao dung mdi chiét xudt; cac
hop chét phenol hoa tan trong dung méi hitu co tét
hon so véi nude cdt [12]. Trong nghién ctru trude
d6, nudce cat va ethanol da dugc khao sat lam dung
moi chiét betacyanin. Két qua cho thady ham luong
betacyanin thu dwoc khong c6 su khéc biét nhiéu.
St dung nudc cat co thé gay khé khan trong viéc
phan tach cac thanh phan protein tan trong nudc,
nhung day la phuong phdp don gian, chi phi thdp
va dong thoi cting mang lai hiéu qua nhu cac dung
moi hitu co va muc dich ctia nghién ctru la thu
nhén betacyanin hudng téi iing dung thay thé bot
mau trong thuc phadm. Vi vay, nudc cat dugce skt
dung dé€ trich ly betacyanin tit b6t vo thanh long.
Do d6 ctng han ché su hoa tan ctia phenol tir vo
qua dan dén lam ham lwong phenol tdng s& khong
cao. Diéu d6 ching d6 rang diéu kién t8i wu tach
chiét betacyanin khong phai la diéu kién t6i wu dé
tach chiét phenol [13]. Do d9¢, tuy vao muc dich thu

nhan ¢4 thé chon cac loai dung moi khac nhau.

4  Kétluan

V6i cac két qua thuc nghiém thu duoc,
nghién cttu xac dinh dwgc sw tuwong tac cua cac yéu
t0 ti 1é dung moéi:nguyén liéu, thoi gian chiét, pH 6
diéu kién t6i wu lan lwot la 53% (v/w), 91 gidy va
5,3 cho dich chiét c6 ham lwgng betacyanin la 72,13
mg/100 g. Dich chiét betacyanin duoc bao quan tét

nhat khi ¢6 acid ascorbic 0,5% (w/v), c6 hoat tinh

DOI: 10.26459 /hueuni-jns.v129i1A.5400

khtt g6c tu do DPPH va chita hop chdt dang
phenol. Nghién cttu la tién dé cho qua trinh thu
nhén betacyanin dang bot huéng téi c6 thé bao
quan lau va tng dung trong bot mau thye phadm va

son dudng mdi co mau.

Thong tin tai tro

Nghién cttu nay do treong Pai hoc Cong
nghiép Thuc phdm Thanh phd H6 Chi Minh bao
tro va cap kinh phi theo Hop d6ng s6 93/HD-DCT.
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Chan thanh cam on Khoa Coéng nghé Sinh
hoc, ban nhém sinh vién 05 DHSH Tran Ha Nghi,
Huynh Thi Duyén, Duong Thi Diém My, Lé Hoang
Yén Vy da giup do chiung t6i hoan thanh nghién
cru nay.
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