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Tom tat

Thanh long da va dang dan tré thanh mét trong nhiing loai trai cdy théng dung ctia nguoi Viét Nam. Ngoai
céng dung la mét loai tréi cdy, qua thanh long ruét dé con la nguén chat mau betacyanin tng dung trong
céng nghiép thuc phdm, duoc liéu va déc biét la siv dung trong pin mét troi st dung chét mau nhay sang.
Trong nghién nay, batacyanin da duoc chiét tir rudt qué thanh long ruét dé nhe sw hé tror cia siéu am. Két
qua chiét duoc phén tich bang phuong phép phé hép thu UV-Vis. Két qua cho thay, céc théng sbé ki thuat tbi
wu cho qué trinh chiét suét la: Ti 16 dung méi H20:C2HsOH = 1:1; nhiét d6 T = 40°C; khéi lwgng méu m =
12,5g; thoi gian chiét t = 40 phat. Ham lwong betacyanin thu duoc ~ 334 mg/l.

Tl khoa: Chat mau tw nhién, betalain, betacyanin, thanh long ruét dé
Abstract

Dragon fruit has gradually become one of the most popular fruits of the Vietnamese. Dragon fruit is not only
a nutritiou fruit, it is also a source of betacyanin pigments used in foods, pharmaceuticals and Dye-sensitized
solar cell (DSSC). In this study, batacyanin was extracted from the pulp of the red dragon fruit with the aid of
ultrasound. Extraction results were analyzed using UV-Vis absorption spectrometry method. Results showed
that the optimal technical conditions for for the extraction are: solvent is, a mixture of distilled water and
absolute alcohol with ratio H20: C2HsOH = 1: 1; temperature T = 40°C; sample mass m = 12.5 g; extracting

time t = 40 mins. Concentration of betacyanin was about 334 mg/I.

Keywords: Nature colouring, betalain, betacyanin, red dragon fruit.

1. Giéi thiéu

Céc chit mau hitu co tu nhién than thién véi
mdi truong, co thé sir dung ma khong can tinh ché, ki
thuat didu ché don gian, chi phi thap, d& st dung, va
doc tinh thép duoc xem nhu mot trong nhitng vat li¢u
thay thé hip dan trong nhimng tmg dung nhu chit mau
trong thuc phim, my phdm va pin mit trdi st dung
chat mau nhay sang [1-6].

Mot sb chat mau 1a ddi twong nghién ciru chu
yéu d6 1a chat mau nhay sang tu nhién sir dung trong
DSSCs ch.’fmg han nhu chét diép lyc, carotenoid,
anthocyanin, flavonoid, cyanine, tannin, betatains....
Mau ty nhién 1a cac sic t6 phan tir va chat mau thu
duge chu yéu tir dong thuc vat hodc khoang chit, co
hoic khong c¢6 phuong phap chiét tach. Uu dlem l6n
nhat cua chat mau nhay sang tu nhién 1a sin co, d&
chiét xuét, giam chi phi, ngin ngira chat dién phén tai
t6 hop va giam tich ty chit mau, than thién moi
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truong, phd hip thu rong do d6 tao diéu kién dé
nghién ctru trong twong lai. Bén canh cac wu diém,
chit mau tu nhién con c6 mot sé nhuoc diém nhu kho
chon lua, chua thuc su bén v6i anh séng va hiéu sudt
thap [2,7,9].

Betacyanin 12 mdt trong nhiing chat mau phd
blen thuoc nhom betalain. Betacyanin xuét hién & mot
s6 loai nim bac cao, va xuat hién phd bién trong cac
canh hoa, qua, 14, than va ré ctia mot s6 loai thuc vat
nhu ¢ cai duong, cdy rau dén tim va qua thanh long.
Betacyanin 14 nhom sic t6 betalain c6 mau tir do dén
d6 tim. Betacyanin hap thy anh sang trong ving nhin
thdy trong khoang budc séng 476 + 600 nm [6,8,9].
Da sb cac betacyanin khac dugc tao thanh do phan
ung glucosyl héa mot trong hai nhom chirc — OH tyr
do cua vong cyclo-DOPA cua betanidin, trong do
thuong gap nhét 1 su glucosyl héa & vi tri 5. Dan
xuét betacyanin quan trong va thuong gip nhat trong
tu nhién 1a betacyanin (thc betanidin-5-O-[1-
glycosidase, co cong thirc phan tir C24H26N2013 va
khdi lugng mol M = 551,48) Betacyanin cé tac dung
tao mau thuong dugc thém vao thuc phém hay duogc
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pham dé 1am chi thi mau cho biét do twoi hay do méi
clia cac san pham nay. Khi mau ciia Betacyanin bi
chuyén thanh mau nau hay mit mau c6 nghia la cac
san pham trén dugc bao quan khong ding cach va
chat lugng di bi bién ddi. Betacyanin co tac dung
duoc hoc nhu 1a mdt chét chéng oxy hda nho kha
ning bat giir cac goc tu do co thé lam dot bién té bao
va gy ra nhimng rdi loan trong su trao ddi chat.

Thanh long rudt dé cé tén khoa hoc 1a Hylocereus
polyrhizus thude chi Hylocereus, 1a mot loai cay dugc
trdng chu yéu dé 1ay qua. Cay thanh long thudc ho
xuong r6ng ¢6 kha nang chiu han gidi, nén dugc
trdng & nhitng ving néng. Qua cia nd ¢ 3 dang, tat
ca déu c6 vo gibng nhu da va c6 mot chat 14, d6 la:
rudt trang véi vo hong hay do, rudt do véi vo hong
hay d6 va cudi cung la rudt tring voi vo vang [10].
Thanh long c6 1a ngudn chira chit mau betacyaning
v6i ham luong 16n.

Théng thudng cac chit mau ty nhién duoc san
xuét théng qua qué trinh chiét. Tay thudc vao cach
tién hanh c6 rat nhiéu phuong phap chiét khac nhau
nhu chiét gian doan, chiét ban lién tuc va chiét lién
tuc. Ngoai ra, hién nay con cd thém cac phuong phap
hd trg dé qua trinh chiét co hidu sudt cling nhu chat
lugng ot hon nhu: chiét nho siéu am, chiét siéu t6i
han hodc chiét dung méi tang toc hay chiét dudi ap
sudt cao. Trong cac phwong phap chiét nay, phuong
phap chiét c6 hd trg siéu 4m ciing thudong dugc sir
dung trong nghién ctru bdi vi siéu am cod kha nang
pha v& mang t& bao cua nguyén liéu, do d6 gitp cho
s x4m nhép cua dung mdi vao bén trong té bao d&
dang hon. Ngoai ra, siéu am con c6 tac dung khudy
tron manh dung méi, do d6 gia ting sy tiép xuc cia
dung mai v6i chat can chiét va cai thién dang ké hiéu
suét chiét.

Vi vay trong nghién ctru nay, ching to6i nghién
clru qui trinh cong nghé dé tach chiét chit nhuom
mau betacyaning tir qua thanh long rugt dé su dung
phuong phép chiét c6 hd tro siéu am. Pong thoi su
anh huong cta cac diéu kién chiét nhu dung moéi,
nhiét d6 chiét, thoi gian chiét va khdi lwong chiét téi
ham lugng betacyanin thu dwoc ciling sé¢ dugc thao
luan.

2. Thue nghiém

Qua thanh long rudt do6 tuoi mua & siéu thi 6 Ha
Noi. Sau khi loai bo vé rudt qua thanh long da dwoc

cét thanh cic miéng nho nhu trong hinh 1. 10g mau
dugc cho vao cbc thily tinh. Rot tir tir 40ml dung méi
voi cac ti 16 nude cit va con tuyét ddi khac nhau vao
cde. Qua trinh chiét chat mau dugc su hd tro cua siéu
am trén thiét bi Elma S30H & cac nhiét do va trong
céc thoi gian chiét khac nhau.

Két thic rung siéu am, tién hanh loc dung dich
qua gidy loc, thu dugc dung dich chinh 1a dung dich
¢6 chira chat Betacyanin (Hinh 2). Dé khao sat ham
luong chét Betacyanin thu duoc, cic mau dugc dem
di do phd hip thu. D6 hép thu cia dung dich duge do
trén thiét bi do do hdp thu UV-Vis VARIAN 100
trong khoang budc song A = 400 + 600 nm. Ham
luong betacyanin trong dung dich c6 thé tinh theo
cong thue [8]:

c Ax M x1000x F

Betacyamin (mg/l) = T ( 1)

trong do,

A: La 6 hap thu

F: La d6 pha loang

M: La phan tir lwong betacyanin (M = 550 g/mol)

e: hé sb hap thy cua betacyanin trong H>0 (¢ =
60000 L/mol.cm) (Lay gan dung)

d: La chiéu day cuvet (d = 1 cm)

Hinh 2. Anh chup mét s6 mau thu duogc sau khi chiét.
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Hinh 3. D6 hip thy cia cac mau chiét véi cac ti 1&
dung mo6i ¢ nhiét d6 40° C, khoi lugng mau 10 g.
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3. Két qua va thao ludn

Trén hinh 3 13 phd hip thu cia cic mau chiét
chira m=10 g thanh long ru6t do, & nhiét do 7 = 40°C
trong cac dung moi 1a hdn hop cia nude cit va con
tuyét dot voi cac ty 1¢ khac nhau. Ung véi cac ti 18
clia nude cat va con tuyét dt, cac mau duge dit tén
tuong tmg 1a cac mau M1 ~ M11 (bang 1).

Tir hinh pho hap thy, ta thay rang voi tat ca cac
mau nghién ctru, trong khoang budc séng A = 400 +
600 nm déu xuit hién mot dinh hép thu manh &
khoang budc song A ~ 539 nm. Pinh hap thu nay quy
cho 1a dinh hip thy ctia chat betacyanin [6,8,9]. Ngoai
ra con c¢6 thé nhan thiy, v6i cac dung méi va ti 16
dung méi khac nhau thi cudng d6 cac dinh hap thu
cling thay d6i. Cudng do dinh hép thy thip nhat tng
v6i mau khi dung méi 1a con tuyét doi (mau M11) véi
A = 1,52. Cudng do dinh hip thy cao nhit A = 3.65
g v6i mau M6 khi dung méi 1a hdn hop nudc cat va
cdn tuyét dbi vé6i ti 16 vé thé tich 1a 50:50. Piéu nay
¢6 nghia 13, v6i dung méi 1a hdn hop nudc cét va con
tuyét ddi véi ti 18 vé thé tich 1a 50:50 thi betacyanin
chiét dugc voi ham lwong 16n nhit. Mau véi dung
modi 1a con tuyét ddi, ham lugng betacyanin chiét
duogc 1a thip nhét véi gia tri khoang 140 mg/l. Véi
dung mdi 1a nudc thi ham lugng betacyanin c6 trong
dung dich vao khoang 300 mg/l va ¢ ti I¢ 1: 1 ham
luong betacyanin chiét dugc cao nhit va co gia tri
334 mg/l.

Bang 1. Ham lugong betacyanin thu dugc véi céc
dung moéi khac nhau:

J 1A Ham lugng Betacyanin

Tén Tile thu dugc tinh theo cong
x H,0:C,HsOH T
mau | o thé tich) thire (1)
(mg/l)

Ml 100 H,O 299,75
M2 90:10 319,00
M3 80:20 320,83
M4 70:30 322,67
M5 60:40 331,83
M6 50:50 334,58
M7 40:60 331,83
M8 30:70 308,00
M9 20:80 287,83
M10 10:90 266,75
MI11 | 100% C,HsOH 139,33

Hinh 4 13 két qua do d6 hip thu cua cic miu
khao sat ¢ cac nhiét d§ T = 27+50°C (tuwong ung voi
cac mau M12+M15).

Ciing d& nhéan thdy ring, trong khoang budc
song A = 400 + 600 nm, cac mau thu dugc déu xuét
hién mot dinh hap thu manh & khoang budc séng A ~
539 nm. Chiing ta con c6 thé nhan thay, voi cac nhiét
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d6 chiét khac nhau 7 = 27+50°C thi cudng do céc
dinh hap thy ciing thay dbi. Cuong d6 dinh hép thu
thip nhit tmg voi mau MI12 khi nhiét do chiét 1a
T =27°C tuong mg v&i do hap thy A = 3,06. Cudng
do dinh hép thu cao nhét ung voi mau M6 khi nhiét
do chiét 1a T = 40°C tuwong Ung voi do hip thuy
A = 3,65. Piéu nay c6 nghia 13, v6i nhiét do chiét
T = 40°C thi betacyanin chiét dwoc véi ham lugng
16n nhét vao khoang 340 mg/l. C6 thé giai thich nhu
sau khi ta tang dan nhiét d¢ thi lvong betacyanin chiét
duoc nhiéu hon hay noi cach khac la chiét duge triét
dé hon. Thé nhung, néu ting nhiét do chiét lén
T=45°C va T'=50°C thi ham luong betacyanin chiét
duoc lai giam di (twong timg véi v6i do hap thu lan
luot 1a A = 3,63 va 4 = 3,51). Sy giam d6 hap thu khi
tang nhiét do chiét co thé giai thich 1a khi nhiét do
chiét tang T > 40°C thi betacyanin bi phan hiy mot

phan.
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Hinh 5. D6 hap thu cia cac miu theo thoi gian chiét

nhiét d6 40°C, khdi lwong mau 10 g.
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Do hép thy ciia miu voi thoi gian chiét khac
nhau bicu dién trong hinh 5. T hinh 5 c6 thé thay
rang, dinh hap thu manh & khoang budc séng A ~ 539
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nm cia betacyanin ciing xuét hién. Vi cac thoi gian
chiét khac nhau thi cuong do cac dinh hép thu clng
khac nhau. Cuong do hap thu thdp nhét ing véi miu
M16 khi thoi gian chiét 1a ¢ = 20 phit twong Gng véi
do hép thu 4 = 3,05. Cuong d6 hép thu cao nhét véi
méau M20 khi thoi gian chiét 1a £ = 60 phut tuong tmg
v6i d6 hip thu 4 = 3,41. Ngoai ra, chung ta ciing dé
nhan thiy, khi ting thoi gian chiét tir 7 = 40 phut dén
t = 60 phut thi d6 hap thu 4 c6 ting nhung khong
dang ké c6 nghia rang khi thoi gian chiét ting thi ham
lwong betacyanin chiét duoc ciing ting 1én, khi thoi
gian chiét tang dén khoang ¢ = 40 phat tuong tmg voéi
do hép thu 4 = 3,38 thi ham luong betacyanin chiét
dugc gan nhu bio hoa.

C6 thé giai thich nhu sau khi ta ting dan thoi
gian chiét thi lugng betacyanin chiét dugc nhiéu hon.
Nhung khi thoi gian chiét 1a 40 phut khi tang thém thi
d6 hap thy co ting nhung tang it nhu vy thoi gian
chiét da dat dén bio hoa va ham lugng betacyanin thu
duoc vao khoang 310 mg/l.
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Hinh 6. D% hép thu cia cac miu theo khéi Irong mau
chiét tai nhiét d6 40°C, thoi gian chiét 14 phut.

Hinh 6 trinh bay phd hdp thu UV-Vis ciia miu
chiét khi thay d6i khéi luong thanh long d6. Ta c6 thé
thdy rang, cuong do hap thu thip nhat ing véi miu
M21 khi khéi lwong 1a m = 5 g thi (4 = 1,61). Cudng
d6 hip thu cao nhat voi mau M20 khi khéi luong 1a
m = 15 g thi (4 = 3.54). Ta thiy rang néu ting dan
khdi lwong tir m = 5 g 1én dén m = 15 g thi d¢ hap thy
cling ting dan, diéu nay kha d& hiéu khi khdi luong
thanh long nhiéu hon thi luong betacyanin chiét duoc
ctng 16n hon. Nhung khi khéi luong 1a m = 12,5 g thi
d6 hip thu c6 ting nhung ting it nhu vy voi khéi
lwong m = 12,5 g thanh long do da dat dén trang thai
bdo hoa.
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4. Két luan

Qua trinh chiét chit mau batacyanin nho tro
gilp cua siéu am da duge nghién ctru. Gia tri t6i wu
cho qua trinh chiét tir dung dich gom rudt qua thanh
long d6 va dung mo6i la hén hop nude cit va con tuyét
ddi la: Ti 1é dung méi H,0:C,HsOH 1:1; nhiét do
T=40°C; Khéi lugng m=12,5g; Thoi gian t=40 phiit.
Ham luong betacyanin thu dugc khoang 334 mg/l.
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