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ABSTRACT

The aim of the study was to assess the effects of raw material treatment
methods on the concentration and stability of the anthocyanin extracts from
purple cabbage. The ethanol solution (50%, v/v) added 1% HCI was used as
solvent for extraction. Some treatment ways such as: drying, freezing,
drying and fireezing were applied to raw materials. In order to obtain the
extract with the highest concentration of anthocyanins and the most stable
one under variable conditions, purple cabbages were dried before
extraction. The optimum drying temperature and moisture content of the
material for drying process are 40°C and 15% respectively. Stability of
anthocyanin extracts was significantly affected by heating at 95°C for 15
minutes (5.22-7.08% degradation) and exposure to light (2.50 — 4.56%
degradation after 24 hours) in comparison with dark condition.

TOM TAT

Muc dich cua nghién ciru la danh gia hiéu qua cua phwong phap xur Iy
nguyén liéu dén ham heong va sw on dinh cia chiét xudt anthocyanin thu
duoc tir bap cai tim. Dung dich ethanol (50%, v/v) thém 1% HCI duoc sw
dung lam dung méi trich ly. Mot s6 bién phdp xir Iy nhie: sdy, dong lanh, sdy
két hop voi dong lanh da dwoc dp dung doi véi nguyén liéu. Pé thu duoc
chiét xudt c6 ham lwong anthocyanins cao nhdt va on dinh nhat voi cac diéu
kién khac nhau bap cai tim dwgc sy truoc khi trich ly. Nhiét do say va do
am ciia nguyén liéu t6i wu cho qud trinh sdy lan luot la 40°C va 15%. Tinh
on dinh cua anthocyanin bi dnh huong dang ké bang sw gia nhiét ¢ 95°C
trong 15 phut (phdan huy 5,22-7,08%) va tiép xiic voi anh sang (phan hiiy
2,50 — 4,56% sau 24 gio) khi so sanh véi diéu kién giit trong t6i sau 24 gio.

1 DPAT VAN PE

cyanidin-3-sophoroside-5-glucoside, va sau cung la
cac dang dugc acyl hoa khac nhau (Dirby et al.,

Bép cai tim (Brassica oleracea var capitata
ruba) bat nguon tir TAy bic Chau Au. Dén khoang
giita thé ky XVI bép cai tim da tré thanh loai rau
quan trong & Chau Au. Tir Chau Au, bép cai tim
dugc trong lang truyén rong rdi ¢ nhiéu noi trén thé
gidi. Tai Viét Nam, bép cai tim duoc tréng nhiéu &
Pa Lat. Bép cai tim la mot nguon giau
anthocyanin. Anthocyanin cta bip cai tim duoc
xac dinh bao gdm cyanidin-3,5-diglucoside va

2001; Jackman va Smith, 1992; Hrazdina et al.,
1977).

Anthocyanins, thugc nhom flavonoid, la séc to
trong khong bao thuc vat tan trong nudc chiu trach
nhiém vé& mau mau do sang, tim hodc mau xanh
cua hoa, vo, hat, qua va 1a (Gross, 1987). Chung
xuét hién hiu nhu trong cac loai thuc vat véi ham
luong va thanh phan khac nhau tiy thudc vao hai
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yéu t6 14 ndi tai va moi truong (Mohr ef al., 1995).
Ngudn cung cap anthocyanin chinh trong qua in
duoc 1a nho, anh dao, man, mam x6i, dau tay, tao,
dao, viét quét... Nhém rau c6 chira sic td
anthocyanin 14 ca tim, bip cai tim, tia t6... Cudng
d6 va do bén mau anthocyanin phu thudc vao nhiéu
yéu t6 nhu thanh phan cau triic, ndng d¢ chit mau,
pH, nhié¢t d9, anh sang, sy hién dién cuia cac chét
mau khéc, ion kim loai, enzyme, oxy, vitamin C,
duong va SO,,... (Mazza va Minitiati, 1993;
Francis, 1989).

Bén canh céac tinh nang mau sdc cua ho,
anthocyanins c¢6 gan ddy da thu hit sy quan tim
nhiéu hon do chung con 1a hop chit ¢6 nhiéu hoat
tinh sinh hoc qui cho stre khoe nhu kha nang chéng
oxy hoa, chong di ung, chong cac tia phong xa,
chong viém, chong vi khuan, chdng dong huyét tao
cac bénh mach vanh va c6 tac dung bao v€ tim
mach va thudc gidn mach vanh (Puupponen-Pimii
et al., 2001; Manach et al., 2005).

Anthocyanins khong c6 doc tinh va khong co
bat ky gidi han tdi da cho cic ing dung trong thuc
phim. Ching dugc ung dung rong rdi trong cac
hoat dong san xuét cong nghiép (Brasil, 2001).

Chat mau anthocyanin c6 thé dugc nghién ciru
dua vao anh huéng c6 lgi cia ching ddi véi strc
khoe con ngudi (Motohashi et al., 2008) va cac
ung dung cua chiing nhu sy lya chon tiém nang dé
thay thé mau sic ty nhién trong thuc pham (Shipp
etal.,2010).

Anthocyanins 1a cac phan tor cyc véi cac nhom
hydroxyl, carboxyl, methoxyl va glycolyl lién két
voi vong thom. Chung ¢ thé hoa tan trong nudc
t6t hon trong cac dung moi khong phéan cyuc va déc
diém nay sé& giup d& dang cho qua trinh trich ly va
phan tach (Harbone va Grayer, 1988). Axit
hydrochloric pha lo2ng trong methanol thuong
dugc st dung dé trich ly anthocyanin. Do methanol
co dac tinh doc hai, cac nha khoa hoc thyuc phém
thay thé bang hdn hop ethanol trong nudc va sir
dung nhu mot dung mdi trong cong nghiép thuc
pham, ching dugc danh gia tét nhu methanol
(Lapornik et al., 2005).

Nhiéu nghién ctru vé sir dung cic dung moi
trich ly anthocyanin dugc nghién ctru (Harbone and
Grayer, 1988; Francis, 1989; Bridle and
Timberlake, 1997; Montes et al., 2005). HAu hét
cac nghién ciru thyc hién xac dinh anthocyanin
trong mot s6 nguyén liéu c6 ngudn gbc thuc vat
(Eichhorn va Winterhalter, 2005; Macz-Pop et al.,
2006. Baleiras Couto va Eiras-Dias, 2006). Nhom
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chét thuoc ho polyphenol co thé duoc trich tur
nguyén liéu thuc vat dang séy kho, lanh dong hodc
dang twoi (Jin Dai va Russell, 2010). Phan nghién
ctru duge thyc hién nham khao sat anh hudng
clia qué trinh xir Iy bép cai tim dén kha nang trich
ly va do bén mau anthocyanin tir nguyén lidu nay.
Bén canh d6, anh hudng cua viéc xur ly nhiét va
anh sang dén d6 bén mau anthocyanin ciing dugc
khao sat.

2 VAT LIEU VA PHUONG PHAP
2.1 Chuén bi nguyén liéu

Biép cai tim (Brassica oleracea) tuoi dugc mua
tir siéu thi Metro Hung Loi, Can Tho. Bép cai tim
tuoi dugc tach tung be, rira sagh df: rdo va nghién
dat kich thu¢e <5 mm. Can moi mau 20 g cho vao
tung tai dé xur ly.

2.2 Phwong phap thi nghiém

2.2.1 B6 tri thi nghiém

Thi nghiém khao sat anh hudng cia viéc xu ly
nguyén lidu bip cai tim bang kha nang trich ly va
do bén mau anthocyanin duoc bé tri theo mot nhan
t6. Céac phuong phép xir ly nguyén li¢u khao sat
bao gdm: sdy nguyén liéu 40°C dén do am 20%,
lanh dong & nhiét do -15°C trong 24 gio (Huynh
Thi Kim Cuc et al., 2005) va siy nguyén liéu 40°C
dén 20% am d6 va lanh dong tiép & -15°C trong
24 gio.

Thi nghiém khéo sat anh huéng qua trinh sdy
dén kha nang trich ly anthocyamn dugce bb tri theo
phuong phap giai thira voi hai nhan té 13 nhiét do
sdy (15, 40, 50°C) va d6 am nguyén liéu sau siy
(15, 20, 25%).

Dung dung moi ethanol (50%, v/v) c6 thém 1%
HCI trich ly, dich trich duoc xac dinh ham luong
anthocyanin. Cho dich trich vao cac dng nghiém co
nap day, giit & cac diéu kién nhu dit trong phong
bat dén trong 24 gio, dat trong tai chin sang trong
24 gio va dun ¢ 95°C trong 15 phut. Xac dinh lai
ham luong anthocyanin va tinh tén that trong cac
diéu kién giit mau.

2.2.2  Phuwong phap trich ly va xac dinh ham
lwong anthocyanin:

Mdi ti 20 g nguyén liéu sau khi xur Iy duoc sir
dung dé trich ly. Ngdm miu trong dung méi gdm
ethanol — nudc (ty 1€ 1:1) c6 chua 1% HCI1 (Huynh
Thi Kim Cc et al., 2005). Ty 1€ nguyén li€u: dung
moi st dung 1:10. Qua trinh trich dugc thuc hién &
40°C trong 40 phut, sau khi loc thu dugc dich trich.
Xéc dinh anthocyanin trong dich trich theo phuong
phap pH vi sai (Giusti va Wrolstad, 2000), dua trén
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nguyén tic chat mau anthocyanin thay ddi theo pH.
Tai pH = 1 cac anthocyanin ton tai & dang oxonium
hoac flavium c6 do hép thu cyc dai, tai pH = 4,5 thi
chung lai ¢ dang carbinol khong mau. Phuong
phap pH vi sai cho phép xac dinh ham luong
anthocyanin tong sd chinh xac va nhanh chong,
tham chi khi c6 sy hién dién cta cac hop chét can
thiép khac (Gabriela et al., 2010).

Mau dugc pha loang trong hai dung dich dém:
dém kali clorua 0,025 M (pH 1.0) va dém natri
axetat 0,4 M (pH 4.5). Tit ca cac phép do d6 hip
thu bang may do quang phd dugc thuc hién & budc
song 520 nm va 700 nm (Gabriela et al., 2010).

Xac dinh lugng anthocyanin theo cong thure:

AMKYV

a= '8

el
Trong d6: A = (Asaommphi=1 — A700mm-pH=1) -
(A520nm~pH: 4,5 — A700nm~pH: 4,5)
As20nm, A700nm: PO hép thy tai budc song 520 va
700 nm, 6 pH =1 vapH=4.5
a: Luong anthocyanin (g); M: Khdi lugng phan

tir clia anthocyanin, duge biéu dién qua cyanidin 3-
glucozide (449.2 g/mol); I: Chiéu day cuvet (1cm);
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K: P9 pha loang; V: Thé tich dich chiét (1); &: H¢
s0 hap thu phan tir, (25.740 mol' cm™ tai A = 520
nm) (Gabriela et al., 2010).

Phén trim anthocyanin = a x 100% / [m X (100
—w) x 107]

Trong do, a: Luong anthocyanin (g); m: Khéi

luong nguyén liéu ban dau (g); w: P9 4m nguyén
liéu (%) (Huynh Thi Kim Cuc et al., 2005).

2.2.3 Phwong phdp xit y 56 liéu

S lidu duge xir 1y theo phurong phap phén tich
phuong sai bang chuong trinh STATGRAPHICS
Centurion XVLL D) thi dugc xdy dung bing
chuong trinh  Microsoft Excel 2007 va
STATGRAPHICS Centurion XVLI.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia bi¢n phap xit Iy bip cii
tim dén kha ning trich ly va do bén mau
anthocyanin

Ham lugng anthocyanin thu dugc tir cac mau
nguyén liéu tuoi, sy, lanh d6ng va két hop sdy voi
lanh d6ng, phan trim ton that anthocyanin cua cac
mau trén khi gia nhiét, gitr & diéu kién sang va tdi
duoc biéu dién trén dd thi Hinh 1 va 2.
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Hinh 1: Ham lwgng anthocyanin tir cac mau nguyén li¢u xir ly khac nhau va ton that anthocyanin ciia
cac mau sau qua trinh gia nhiét, giir & di€u kién sang va toi

Thé hién qua gid tri trung binh va LSD
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Do thi Hinh 1 cho thay dich trich tir nguyén liéu
sau sdy va sau lanh dong déu cho ham luong
anthocyanin ting khéac biét cd y nghia so v&i ham
lugng anthocyanin trich tir nguyén li€u tuoi. Tuy
nhién, anthocyanin trich tir nguyén liéu sdy co gia
tri vuot trdi so vai dich trich tir nguyén liéu lanh
d6ng. Dong thoi sy két hop qua trinh sdy va lanh
dong trén nguyén liéu khong lam gia ting ham
luong anthocyanin trong dich trich. Muc d6 pha vo
té bao va kich thudc nguyén liéu 1a mot trong
nhitng yéu t6 duoc danh gia 1a c6 anh huong dén
kha néng trich ly (Cacace va Mazza, 2003). Qua
trinh say va qua trinh déng lanh déu gay ra sy pha
v cu tric té bao tao dleu kién cho dung méi va
nguyén liéu tiép xtc t6t hon, do d6 lam ting kha
nang trich ly. Martina ef al. (2008) da dua ra két
ludn qué trinh lanh dong ca rét lam ting dang ké
kha nang trich ly carotene. Qua trinh sdy lam giam
d6 4m nguyén liéu do d6 lam ting dién tich tiép
xuc cta nguyén li€u cling nhu lam ting ty 1€ dung
moi st dung vai nguyén li¢u do do6 cho hi¢u qua
trich ly vuot trdi so véi qua trinh lanh dong nguyén

S6 chuyén dé: Nong nghiép (2014)(1): 1-7

liu. Weiguang va Wetzstein (2011) da dua ra két
qua sdy bang ti sdy ¢ 40°C va phoi ning nguyén
liéu thao moc déu lam ting ham lugng polyphenol
trong dich trich ly so véi dich trich tir thao mdc
tuoi. Nhiéu nghién ciru trich ly chit co hoat tinh
sinh hoc tir thuc vét da chon phuong an siy nguyén
liéu trude khi trich ly vi nhiéu 1y do nhu lam giam
d6 am nguyén liéu (Miiller and Heindl, 2006),
thuén lgi cho qua trinh trich ly (Marur and Sodex,
1995), va bao quan nguyén li¢u cling nhu gidm
khéi lwong cho hé théng trich ly (Afoakwah et al.,
2012), déng thoi cho hiéu suét trich cac chit co
hoat tinh sinh hoc cao nhét (Bridi et al., 2006).

Khong chi cho ham Iugng anthocyanin trong dich
trich cao, nguyén liéu sau say con cho ty 18 ton that
anthocyanin thap c6 y nghia khi so sanh véi dich
trich tr nguyén li€u tuoi va nguyén licu lanh dong
(Hinh 1). Tir két qua trén bién phap siy nguyén
liéu tru6c khi trich ly anthocyanin co nhidu wu
diém nén tiép tuc khao sat cac yéu t6 lién quan dén
qué trinh siy nguyén lidu.
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Hinh 2: Ton thit anthocyanin khi gia nhiét, giir & diéu Kién sang va ti ciia dich trich tir cic miu
nguyén liéu twoi va qua say, lanh dong, say ket hop véi lanh dong

Thé hién qua gid tri trung binh va LSD
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Két qua tir Hinh 2 cho thy gia nhiét va bi chiéu
sang gy ton that anthocyanin khac biét y nghia so
v6i gitt ¢ diéu kién t6i. Nhiét d6 va anh sang 1a cac
nhan t6 anh huéng dén sy phan huy chit mau
anthocyanin (Mazza va Minitiati, 1993; Francis,
1989). Nhiét do cao gdy phén huy anthocyanin
dugc ly gidi do sy thuy phén cua cau truc glycoside
¢6 tac dong bao vé ddi v6i anthocyanin khong on
dinh. Nhiét d6 cang cao sy phan hiy anthocyanin
cang nhiéu (Laleh ef al., 2006). Chiéu sang 14 nhan
td thic ddy su phan huy chit mau anthocyanin
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(Palamidis va Markakis, 1975). Tuy nhién, sy phan
huy anthocyanin do chiéu sang thap hon ¢6 ¥ nghia
so v&i su phan huy do tac dong nhiét d6 (Hinh 2).

3.2 Anh hwéong cia nhiét d tach Am va d
Am nguyén liéu dén kha ning trich ly
anthocyanin tir bip cai tim

Két qua anh huong ciia nhiét d¢ tich am va do
4m nguyén liéu dén kha nang trich ly va ton that
chit mau anthocyanin qua cic qua trinh xtr 1y nhu
gia nhiét, gitr & diéu kién sang va t6i duoc thé hién
trén dd thi Hinh 3.
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Hinh 3: Anh hwéng ciia nhiét do tach Am nguyén liéu, dd Am nguyén li¢u dén ham lwgng anthocyanin
va ton that anthocyanin sau dun nong, giir ¢ dieu kién sang va toi

Thé hién qua gid tri trung binh va LSD, p = 0,05

Nhiét do t6i thich cho qua trinh sy nguyén liéu
can phai dugc khao sat vi qué trinh phéan hity cua
cac chét xdy ra ¢ nhiét d cao (Miiller va Heindl,
2006). Két qua tir Hinh 3 cho thiy nhiét do sdy
nguyén liéu 40°C cho ham lugng anthocyanin
trong dich trich cao khac biét so vdi tach am &
nhiét d6 15 va 50°C. Su pha v& thanh va mang té
bao do qua trinh sdy co thé dong vai tro quan trong
trong su gia tang ham lugng polyphenol trong dich
trich (Weiguang va Wetzstein, 2011). Két qua
nghién ctru cia Anwar e al. (2013) dé xé4c dinh siy

bong cai bang ti sdy voi nhiét do 40°C cho ham
luong polyphenol va hoat tinh chong oxy hoéa trong
dich trich cao nhat so voi siy bang khong khi &
25°C va phoi ning. Két qua tir nghién ctru nay
trang khop véi mot s két qua nghién ciru trude
day da dua ra két luan nhiét do sdy nguyén liéu
thuc vat thich hgp trudc khi trich ly céac chét ¢o
hoat tinh sinh hoc la 40°C (Weiguang va
Wetzstein, 2011; Anwar et al., 2013; Miean and
Mohamed, 2001; Bocco et al., 1998). Katsube et
al. (2009) két luan rang siy 14 dau & nhiét do dudi



Tap chi Khoa hoc Truong Pai hoc Can Tho

60°C khong lam giam ham lugng polyphenol trong
dich trich, tuy nhién séy v6i nhiét 3o trén 60°C lam
giam dang ké ham lugng polyphenol trong dich
trich. Nhiét d6 tach 4m nguyén liéu duong nhu
khong khic biét dang ké khi so sanh ton that
anthocyanin trong qua trinh gia nhiét va chiéu sang
(Hinh 3).

Do am nguyén liéu sau siy ciing c6 anh huong
dén kha ning trich ly anthocyanin. D6 4m nguyén
liéu thap (15%) cho ham luong anthocyanin trong
dich trich cao nhit va khac biét c6 y nghia so véi
trich nguyén liéu c6 d6 am 20 va 25% (Hinh 3).
Anthocyanin thuc nhoém polyphenol c6 khuynh
hudng suy thoai trong nude, nén mot lugng nude
du trong nguyén liéu c6 thé 1a yéu t& quan trong
cho phép du doan kha niang on dinh ciia san phdm
sau say (Meterc et al., 2007). Do am nguyén lidu
sau sdy dén 15% khong chi thu dwgc ham lugng
anthocyanin cao trong dich trich ma con it t6n that
anthocyanin trong qua trinh gia nhiét va chiéu sang
khi so véi trich tir nguyén liéu c¢6 do 4m cao hon
(20 va 25%) (Hinh 3). Viéc giam d6 am nguyén
liéu xudng thap hon 15% réat kho khan va phai kéo
dai thoi gian say khong mang lai hiéu qua kinh té.

4 KET LUAN

Bién phap lanh dong nguyén li€u co cai thién
kha nang trich ly anthocyanin so véi trich tir
nguyén liéu tuoi nhung khong hi¢u qua bang bién
phap say nguyén lidu. Viéc két hop qua trinh sdy
va lanh déng khong tac dong déng ké dén kha ning
trich anthocyanin so véi trich tir nguyén liéu chi xu
1y bang bién phap say Say bép cai tim bang tu sdy
v6i nhiét d6 40°C dén do 4m 15% 1a bién phéap xt
1y hiéu qua trong viéc trich ly anthocyanin va cho
ham lwong anthocyanin trong bip cai tim twong
ung 1a 1,12 £ 0,002%.
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