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TOM TAT

Nghién ctru nay duoc thyc hién dé so sanh hiéu qua trich ly chat mau betacyanin trong
v6 qua thanh long bang vi song va siéu 4m bang phwong phap thuc nghiém. O ca hai phuong
phap nay, thoi gian (0 - 110 giay dbi voi vi song; 0 - 25 phat dbi voi siéu 4m) va cong suat
(200 W; 400 W; 600 W d6i vai vi song; 150 W, 187,5 W, 225 W dbi v6i siéu am) dugc khao
sat. Vi trich ly bang vi song, hiéu qua trich ly betacyanin cao nhét (0,456 + 0,004 mg/ 100g)
dugc xdc dinh ¢ thoi gian 30 gidy va mirc nang luong 600 W. Déi voi trich ly bang siéu 4m,
diéu kién trich ly betacyanin tot nhat (0,409 + 0,003 mg/100g) 1a 10 phit véi mirc ning
luong 25% (187,5 W). Két qua ctia nghién ciru cho thiy trich ly bang vi séng di lam giam
dén 95% thoi gian trich ly so véi trich ly bang siéu am.

Tir khéa: Betacyanin, trich ly bang siéu am, trich ly bang vi séng, vo thanh long.

1. GIOI THIEU

Thanh long 1a loai trai thudc ho Cactacae, bd Caryophyllales. Nhiéu nghién ciru chi ra
rang trai thanh long chin chtra nhiéu chét ran hoa tan, cac acid hiru co, protein va cic chét
khoang khac nhu: K, Mg, Ca...[1-3]. Ngoai cac thanh phan ké trén, v6 thanh long con chira
nhiéu betacyanin, 1a mot chat mau ty nhién va viéc thu nhan betacyanin tir vo qua thanh long
ngay cang dugc quan tam nghién ctru [4, 5]. Betacyanin dong vai tro tao mau dé-tim cho cac
loai hoa qua. Ching c6 tac dung thay thé cac chit mau nhan tao, tao mau sic da dang cho
céc loai thyc pham ciing nhu dong vai tro 13 mot chit chéng oxy hoa. Ngoai ra, theo mot sb
nghién ctru truée ddy, betacyanin co nhiéu trong ci dén, thanh long rudt do va ca vo qua
thanh long [2, 3].

Chat mau dong vai trd quan trong ddi véi mirc d chip nhan cta khach hang. Trén thi
tredong hién nay, viéc st dung céac chit mau nhan tao ngay cang gidm manh do ban chét doc hai
ctia nd. Vi vdy, ngay nay, ngudi tidu ding ngay cang quan tim hon dén cac san phdm c6 ngudn
gdc thién nhién. Pay la cac san pham da dugc khoa hoc chimg minh 1 an toan hon dbi véi strc
khoe ngudi tiéu ding. Véi cac 1y do néu trén, xu hudng thay thé cac chit mau nhén tao thanh
cac chat mau ty nhién da duoc cic nha san xuat huéng dén mic du gia thanh ctia ching c6 dat
hon [2]. Pé thu nhan chit mau ty nhién tir thuc vat, phuong phap trich ly biang dung méi duogc
sir dung. Ngoai ra, dé nang cao hiéu qua qua trinh trich ly, nguoi ta con sir dung mot s6
phuong phap khac dé nang cao hiéu quéa qua trinh nhu vi song, séng siéu am,. ..

Phuong phap trich ly bang vi séng giup nang cao hiéu qua trich ly so v&i phuwong phap
trich ly théng thudng vi vi séng tac dong dén phén tir bén trong mdi truong trich ly, lam

chung quay cuc va dich trich s€ tr tir nong 1én, dong thot ap sut bén trong cua phan tir chat
ran cling sé ting 1én. Phuong phap nay di duge mot sb tac gia st dung dé trich ly hop chét
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phenolic & mot sb loai cdy trdng [6, 7]. Gallo et al (2010) di chiét xuit hop chét phenolic

ter 4 loai c6 tén Cinnamomum zeylanicum, Coriandrumsativum, Cuminumcyminum va
Crocus sativus. Ho da chimg minh dwgc ring phuong phap nay lam giam thoi gian trich ly
dang ké [8]. Theo mét nghién ciru khac ctia Tsubaki et al (2010) ciing chi ra diéu twong tur
v6i nguyén li¢u 1a ba tra xanh, ba tra oolong va ba tra den [4, 9].

Phuong phaép trich ly bang siéu 4m ding ning lugng ciia song siéu 4m hd tro pha vo té
bao dé tang hiéu qua trich ly. Nang hmng siéu 4m lam ting dao dong ¢ bé mat, dicu nay co
thé 1am anh hudng dén 16p ranh gidi khuéch tan va tao ra su co ddn & bé mat vat lidu va tur
d6 anh huong dén qua trinh truyén khéi. Nhiéu tac gia da cho rang, phuong phap siéu am 1a
mdt trong nhitng phwong phap day trién vong ctia qué trinh trich ly [10]. Trén thuc té, di c6
nhiéu nha nghién ctru 4p dung phuong phap nay cho viée trich ly cac hop chét phenolic trén
cac vat liéu khac nhau: hat nho, 14 olive [4, 11, 12].

Cho téi nay chura ¢6 nghién ctru nao duoc thyc hién dé so sanh hiéu qua hd trg trich ly
betacyanin tir vo qua thanh long bang hai phuong phap trén. Vi vay, nghién ctru nay dugc
tién hanh nham khao sat anh hudng cia cac thong sé ddu vao va so sanh hiéu qua thu hoi
betacyanin cta hai phuong phap trich ly c6 vi song va trich ly c6 siéu am.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

2.1.1. Nguyén liéu

Nguyén liéu dung dé trich ly betacyanin 1a vo thanh long rudt tring (Hylocereus
undatus) c¢6 xut xt tinh Long An, trai chin hoan toan, vo khong bi sau hay dip nat va co
khdi lwong trung binh 500 g/qua. Thanh long mua vé dugc rira dudi voi nude dé lam sach va
tach vo qua. Vo qua thanh long dugc cat nho bang dao, xay khé dong déu bang may xay
Philips (600 W). Mau duoc bao quan lanh & -18 °C, khi sir dung mau dugc rd dong qua dém
0 nhiét d6 phong.

2.1.2. Thiét bi

) "I:hié't bi vi song dugc st dung trong nghién cuu la 10 vi song Sharp, Nhéat Ban, cong
suat toi da 800 W.

Thiét bi si€u &m dugc s dung trong nghién clru 1a may si€u am Sonics, tan s6 20 kHz,
cong suat cuc dai 300 W.

2.2. Phwong phap

Mau sau khi rd dong duoc chira trong becher 100 mL va bd sung nudc cat theo ty 1¢
nguyén liéu:nude cit 1a 1:19 (w/w) [13]. Tiép theo, mau duoc dem trich ly bing 2 phuong
phép: vi song va siéu am.

2.2.1. Trich ly betacyanin bang phirong phdp vi séng

Qua trinh trich ly duoc khao sat & 7 méc thoi gian (0 gidy, 10 gidy, 30 gidy, 50 gidy, 70
gidy, 90 giay, 110 gidy) va ba muc cong suét 1a thap (200 W), trung binh (400 W) va cao
(600 W) (Bang 1). Mau sau vi song dugc lam ngudi den nhiét do phong bang nuéc da, dinh
mirc dén 50 mL va dem loc qua gidy loc Whatman sé 4. Hiéu qua cua qud trinh trich ly s€
dugc xac dinh thong qua ham luong betacyanin c6 trong dich loc. Ngoai ra, nhiét d6 cudi
clia mau ciling dugc ghi nhan & mdi mAiu trich ly bang nhiét ké thuy tinh 0 — 100 °C.
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Bang 1. Ham lugng betacyanin (mg/100 g) & cac diéu kién xtr 1y vi song khac nhau

, Thoi gian vi séng (gidy)
Cong suat (W) £ 88y
0 10 30 50 70 90 110
200 0,294 0,314 0,361 0,388 | 0,445 | 0,318 | 0,271
(0,007) | (0,003) | (0,007) | (0,002) | (0,007) | (0,006) | (0,019)
400 0,294 0,348 0,387 | 0,456 | 0,287 | 0,255 0
(0,007) | (0,001) | (0,004) | (0,010) | (0,007) | (0,007)
0,286 0,373 0,456 | 0,356
600 0.001) | (0.001) | 0.003) | (0.005) | ° 0 0
Ham lwong betacyanin (mg/100 g) diege trinh by dwdi dang trung binh (49 léch chudn).

2.2.2. Trich ly betacyanin bang phirong phdp c6 siéu am

Mau sau phbi tron nude cat (ty 16 1:19 g/mL [13]) duoc cho ngay vao may siéu 4m, trich
ly & 6 mdc thoi gian (0 phut, 5 phat, 10 phat, 15 phat, 20 phut, 25 phut) véi ba muic cong
sudt thap (150 W), trung binh (187,5 W) va cao (225 W) (Bang 2). Mu sau khi trich ly s&
dugc lam ngudi bang nudc da dén nhiét do phong, dinh muc dén 50 ml va loc qua gidy loc
Whatman s6 4. Hi€u qua cua qua trinh trich ly s& duoc xac dinh théng qua ham luong
betacyanin c6 trong dich loc. Ngoai ra, nhiét do cudi ciia mau ciing duoc ghi nhan & méi mau
trich ly bang nhiét ké thuy tinh 0 - 100 °C.

Bdng 2. Ham luong betacyanin (mg/100 g) & cac diéu kién xtr 1y siéu 4m khac nhau

. Thoi gian siéu am (phut)
Cong suat (W)
0 5 10 15 20 25
150 0,289 0,305 0,328 0,350 0,378 0,302
(0,004) (0,003) (0,003) (0,002) (0,003) (0,012)
1875 0,289 0,327 0,409 0,304 0,293 0,280
’ (0,001) (0,002) (0,004) (0,006) (0,003) (0,002)
225 0,287 0,388 0,275 0,262 0,249 0,237
(0,003) (0,003) (0,005) (0,003) (0,001) (0,002)
Ham lwong betacyanin (mg/100 g) dwoc trinh bay dwdi dang trung binh (d6 léch chudn).

2.2.3. Phuwong phap phan tich ham luong betacyanin trong dich trich ly sau loc

) Dich loc trong binh tam gidc s&¢ duge dem cén 2 g cho vao binh dinh mic 10 mL. Do
hép thu duogc xé4c dinh & bude song 538 nm bang médy quang pho PhotoLab 6100-VIS (320 -
1100 nm) d& xac dinh ham lugng betacyanin, tir 6 xac dinh hi€u qua qua trinh trich ly.

Ham lugng betacyanin (mg/100 g) s€ dugc tinh thong qua [2]:

Betacyanin (mg/100g) = %
Trong do:

A: Do hap thu
V: Thé tich binh dinh mic (10 mL)
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F: Hé s6 pha lodng

M: Phan tir lugng ctia betacyanin (550 g/mol)
€ =60000 L/mol.cm

L: Chiéu day cuvet (1 cm)

W: Khdi luong (g)

2.2.4. Phuong phdp xit Iy thong ké

Sb liéu dugc xir 1y bang phan mém JMP 10.0. Phuong phép phén tich phuong sai 2 chiéu
(ANOVA, a = 0,05) dugc thuc hién dé xac dinh c6 su khac biét hay khong giira cac diéu kién
trich ly bang vi song va siéu am dén ham luong betacyanin. Dé tim ra sy khac biét co nghia
gitra murc nang lugng va thoi gian trich ly, ANOVA 2 bién duoc st dung voi p < 0,05.

3. KET QUA VA BAN LUAN
3.1. Anh hwéng ciia vi séng I1én hi¢u qua trich ly betacyanin tir vé qua thanh long

Két qua thuc nghiém cho thay ca thoi gian va cong suit vi song déu anh huong y nghia
1én hiéu qua trich ly betacyanin (p < 0,05). Theo d6, diéu kién trich ly c6 vi song giai thich
dugc 99,88% su thay doi cia ham lugng betacyanin trong dich trich ly (R*= 0,9988). Hinh 1
cho thiy & ca 3 murc cong suit; hiéu qua trich ly (ham luong betacyanin) ting dan va dat cuc
dai trong mét khoang thoi gian nhat dinh; khi thoi gian tdng qua mot muc t4i han thi hiéu
qua lai giam. Cu thé, thoi diém hiéu qua trich ly dat cao nhét & cong suat 600 W, 400 W va
200 W lan luot bang 30 s; 50 s va 70 s. Nhu vy, cong suét vi song cang cao thi toc do trich
ly cang nhanh.

=¢=Thiap (200W)

Ham lwong betacyanin
(mg/100g)
o
w

0.15 1

i ={J=Trung binh (400W)

0.05 - ==Cao (600W)

0 T T T —2 -

0 10 30 50 70 90 110
Thoi gian (gidy)

Hinh 1. Ham luong betacyanin bién ddi theo thoi gian & cac mirc cong suit vi song

Ngoai ra, nhiét do cu01 ctia mau ciing anh huong boi dleu kién vi song (p < 0,05). Téc
d6 tang nhiét d6 cia mau phu thudc vao cong suit; cong suit cang cao thi tdc do ting cang
nhanh (Hinh 2). Tuy nhién, khong c6 su khac biét ¢ nhiét do t6i da O cac mirc cong suat;
khong c6 mau nao co6 nhiét d6 trung binh tang qua 90 °C sau vi song.

C6 mbi quan hé gitra nhiét do cudi cia mau va ham lugng betacyanin. Theo do, nhiét
do ting dan (trong khoang 0 — 50 s) thi ham lugng betacyanin tang; nhung khi nhiét do ting
dén cyc dai (90 °C) thi cling 1a thoi diém hiéu qua trich ly giam (trung binh sau 50 s). Két
qud nay phu hgp vdi cong b cua Lim S. etal (2011) [14]; theo do, tac gia cho réng
betacyanin 1a chat mau rit nhay cam véi nhiét d6 cao va 90 °C 13 nhiét do betacyanin bi phan
hiy manh nhét.
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Hinh 2. Sy thay d6i nhiét d6 do dugc theo thoi gian & cac mirc cong suat vi song

Nhu vay khi trich ly bang vi song, ham luong betacyanin cao nhét bang 0,456 mg/100 g
o cong suat 600 W trong 30 gidy.

3.2. Anh huéng ciia siéu Am 1én hiéu qua trich ly betacyanin tir vé qua thanh long

Két qua thyc nghiém cho thiy ca thoi gian va cong suat déu anh huong co nghia dén
hiéu qua trich ly (p < 0,05). Hai yéu td nay giai thich dugc 99,46% su thay ddi ctia ham
luong betacyanin trong dich trich ly (R* = 0,9946). Cong suit siéu 4m cang cao thi tbc do
trich ly cang nhanh. Cu thé, thoi gian dé ham luong betacyanin dat dén diém cao nhét ¢
150 W; 187,5 W va 225 W giam dan va lan lugt bang 20 phut; 10 phat va 5 phut.

045 -

s 0.4 A
g
E’A 0.35
32 03
%
ééax
FEME =o=Thép (150W)
E 015 =O=Trung binh (187.5W)

: —t=Cao (225W)

0.1 T T T

0 5 10 15 20 25
Thoi gian (phit)

Hinh 3. Ham lugng betacyanin (mg/100 g) bién doi theo thoi gian & cac mirc cong suat
siéu am

Nhiét d6 cudi cia miu ciing chiu anh hudéng cua cong sudt va thoi gian siéu 4m
(p < 0,05). Theo d6, nhiét d6 cudi ciia miu cang cao khi cong suat cang cao va thoi gian
cang dai (Hinh 3). Nhiét d6 cao nhét bang 60 °C & mau trich ly tai 225 W trong 25 phiit va
nhi¢t do thap nhit bang 35 °C ¢ miu tai 150 W trong 5 phut. Tuong tw voi trich ly ¢6 vi
song; ¢6 mdi lién quan gitra nhi¢t do cudi ciia mau va hiéu qua trich ly & trich ly c6 siéu am.
Theo d6, & ca 3 mirc cong suat hiu qua trich ly déu giam sau khi nhiét @6 mau ting qua mirc
trung binh 45 °C (sau 5 phat & 225 W, sau 10 phat & 187,5 W va sau 20 phit & 150 W). Két
qua ndy phu hop vé6i cong bd trudc diy cua Lé Thi Hong Anh va ctv [15], cac tac gia d&
khéng dinh betacyanin bt dau bi phan huy khi nhiét d¢ tang trén 40 °C; dé bao vé chat mau
betacyanin, trich ly bang siéu am chi nén thuc hién & 30 — 40 °C. Két hop vé6i yéu té nhiét
dd, phan ung oxi hda do luong oxi dugc tron vao khi siéu am ciling 1a nguy€n nhan lam giam
ham lugng betacyanin khi kéo dai thoi gian trich ly [16].
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Hinh 4. Sy thay dbi nhiét d6 do duoc theo thoi gian & cac mirc cong suét siéu 4m

Nhu vay khi trich ly bang siéu 4m, ham lugng betacyanin dat cao nhit bang
0,409 mg/100 g & cong suat 187,5 W trong 10 phnt.

3.3. Swr khac biét vé hiéu qua thu nhin betacyanin ciia trich ly bang vi séng va trich ly
bang siéu Am

Ham luong betacyanin ¢ diéu kién trich ly tot nhat cta hai _phuong phap dugc so sanh.
Két qua phan tich thong ké cho thdy c6 su khac biét nghia vé hiéu qua trich ly giita hai
phuong phap (p < 0,05).

0.5

0.4

0.3

0.2

0.1

Ham lweng Betacyanin +-3 14n sai sé (mgh 00g)

Wisang Siéuam

Phuwong phap

Hinh 5. Ham luong betacyanin (mg/100 g) thu dugc trong diéu kién tét nhét cua trich ly
bang vi séng va trich ly bang siéu am

Cu thé, phuong phap vi song cho hiéu qua trich ly cao hon so vdi si€u am (Hinh 5).
Ngoai ra, v6i thoi gian trich ly t6t nhat bang 30 gidy thi trich ly ¢ vi song gitip lam giam dén
95% thoi gian trich ly so v&i si€u am (can dén 10 phut d€ dat hiéu qua trich ly cao nhat).

4. KET LUAN

Ca vi séng va siéu am déu anh huéng y nghia 1én hidu qua trich ly chat mau
betacyanin. Trich ly bang vi song dat hiéu qua thu nhan betacyanin cao nhit bang
0,456 + 0,004 mg/100 g ¢ thoi gian 30 gidy va cong suit 600 W. Trong khi do, trich ly bang
siéu @m cho hiéu qua thu nhén betacyanin cao nhat bang 0 ;409 + 0,003 mg/100 g tai thoi
gian 10 phut va c6ng suat 187,5 W. Hai phuong phap nay co trién vong trong Ung dung trich
ly betacyanin va chat mau tu nhién néi chung dé img dung lam phuy gia san thuc pham.
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ABSTRACT

COMPARISON OF MICROWAVE AND ULTRASOUND-ASSISTED EXTRACTION
FOR LEACHING BETACYANIN FROM DRAGON FRUIT PEELS

Mac Xuan Hoa, Nguyen Lam Nhu, Nguyen Thi Hong Hanh*
Ho Chi Minh City University of Food Industry
*Email: hanhnguyen300995@gmail.com

Extraction of betacyanin from dragon fruit peels by microwave and ultrasound was
studied by experimental method. In both microwave and ultrasound-assisted extractions,
effects of extraction time (10-110 sec for microwave; 5-25 min for ultrasound) and different
powers (200 W, 400 W, 600 W for microwave; 150 W, 187.5 W, 225 W for ultrasound) were
investigated. In microwave-assisted extraction, the highest betacyanin (0.456 mg/100 g) was
obtained in 30 sec and 600 W powers. For ultrasound-assisted extraction, the condition
which acquired the highest betacyanin (0.409 mg/100 g) was 10 min and 187.5 W powers.
Microwave reduced extraction time by 95% and betacyanin obtained in this method was
higher (0.456 mg/100 g) compaired with (0.409 mg/100 g).

Key words: Microwave, ultrasound, betacyanin, dragon fruit peels.
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