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CHIET TACH CHAT MAU ANTHOCYANINS TU KHOAI LANG TiM
EXTRACTION OF ANTHOCYANINS PIGMENT FROM PURPLE SWEET POTATOES
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Toém tat - Bai bao trinh bay két qua khao sat mot sb diéu kién chiét
tach chat mau anthocyanins tir khoai lang tim nham thu nhan chét
mau tw nhién (ng dung trong céng nghé thuc pham. Két qua 1a
khoai lang tim dwoc lam chin trwdc khi chiét tach chat mau cho
ham lwong anthocyanlns cao hon 42,8% so v&i khoai lang tim
sbng. Dung HCI @& acid héa mai trwdng chiét tach cho ham lwong
anthocyanins cao hon so véi acid citric 2,67% va acid acetic
3,64%. Ty & ethanol/nwéc = 75/25 v&i 1% HCI la dung méi chiét
tach cho ham Iwo’ng anthocyanins cao nhét, déng thdi han ché
duoc sy hoa tan cla tinh bt trong dich chiét anthocyanins. Diéu
kién thich hop dé chiét tach anthocyanins tir khoai lang tim & ap
suat thwong 1a: nhiét do 800C, thdi gian 180 gidy va ty 1& nguyén
liéu/dung mdi = 1/16.

T khéa - Anthocyanins; chiét tach; chat mau; khoai lang tim; pH
Vi sai.

1. Pit van dé

Anthocyanins 14 chit mau ¢ kha nang thay d6i mau sic
tuy thudc vao pH méi truong. Anthocyanins khong chi tao
ra cho c4c san phdm c6 mau tir 46 dén tim, ma nd con c6
kha ndng tao mau xanh tuy thudc vao pH moi truong cua
cac san pham [1]. Vi vay, anthocyains dugc xem 14 chat
mau Iy twdng d6i v6i nganh cong nghé thyc pham.

Anthocyanins la cac phan tir phan cyce, do d6 chiing hoa
tan trong dung méi phan cyc, tuy nhién diéu kién chiét tach
khac nhau 13 yéu t6 quan trong anh huong dén kha ning
hoa tan cta anthocyanins trong dung moi [3]. Cac nghién
ctru vé chiét tach anthocyanins dé chi ra rang ancol duoc
acid hoa 1a dung moi phu hop dé chiét tich anthocyanins
[3], dong thoi, cac diéu kién chiét tach nhu: ty 1& nguyén
li¢u/dung moi, néng d6 dung moi, nhiét d§ va thoi gian anh
hudng 16n dén su 6n dinh mau va ham luong anthocyanins
chiét tach duoc [9].

Khoai lang tim (KLT) chira ham luong 16n chat mau
anthocyanins (khoang 51,5-174,7mg/100g nguyén liéu tuoi)
[6]. Ngoai viéc tao mau sic dep, hap dan va an toan cho thuc
pham, chat mau anthocyanins tir KLT con c6 hoat tinh khéng
oxy hda cao [8]. KLT cé dic diém sau khi thu hoach ham
luong cac thanh phin hoa hoc, ddc biét 1a ham luong
anthocyanins giam nhanh chong [5]. Do do, viéc nghién ctru
chiét tach anthocyanins tir KLT, tao ra ché pham mau tu
nhién c6 mau séc dep hap dan, an toan vé6i hoat tinh khang
oxy héa cao nham tmg dung trong cong nghé thuc phim 1a
van d& can dat ra trong xu hudng hién nay, dic biét dbi véi
ngudn nguyén li¢u KLT duoc trong nhiéu, ré tién ¢ nudc ta.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén liéu
Nguyén liéu: KLT sir dung trong nghién ciru dwoc trong

Abstract - This paper presents the results from a study of the
conditions for extracting anthocyanin from purple sweet potatoes
in order to gather the natural colourants used in the food industry.
The sweet potato roots which were previously cooked before being
subjected to extraction yielded anthocyanin contents of ~42.8 w%,
which was higher than that from the uncooked roots. HCI used as
an acidifying agent resulted in anthocyanin contents of ~2.67 w%
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Key words - Anthocyanins; extraction; pigment; purple sweet
potatoes; pH diffrential.

tai Binh Téan, Vinh Long.

Héa chdt: NaHPO,.12H,0, KCI, CoHsOH, CH;OH,
HCI, acid citric, acid acetic dat tiéu chuan phan tich.

2.2. Phuwong phdp nghién ciru
2.2.1. Phirong phdp chiét tach anthocyanins tir KLT

Dé chiét tach anthocyanins tir KLT tién hanh b dinh
cac yeu to khac va lan luot thay doi timg yéu t6 dé tim dicu
kién t6i uu cho qua trinh chiét tach. Cac yéu to dugc chon
dé thay d6i khi chiét tach anthocyanins tir KLT Ia:

- Mau KLT séng va mau KLT duogc hip chin;

- H¢ dung moéi ethanol/nudc va methanol/nudc;

- Dung acid acetic, citric va HCI v6i cac ham luong
khac nhau dé acid hoa mai truong chiét tach;

- Thay d0i ty 1& cac thanh phan trong hé dung méi chiét
tach;

- Nhiét d¢ chiét tach tir 50-80°C;

- Thoi gian chiét tach tir 60-300 gidy;

- Ty 18 nguyén liéu/dung moi chiét tach tir 1/2 dén
1/20.

2.2.2. Phuong phap xdc dinh ham luwong anthocyanins

St dung phuong phap pH vi sai (the pH diffrential
method) [2]. Dy 1a mét phuong phap cho phép xac dinh
ham luong anthocyanins trong hon hop chira anthocyanins
khong tinh khiét mét cach don gian, nhanh chéng, chinh
X&c.

Nguyén ta"lg cua phuong phap mau la dwa trén su doi
mau va thay d6i d hap thu cua anthocyanins theo su thay
doi cua pH. Tai pH = 1,0 cac anthocyanins ¢ dang mudi
oxinium (con goi la cation flavylium) ¢6 mau va c6 d6 hap
thu cuc dai. O pH = 4.5, ar}thocyanins c6 dang carbinol
khong mau nén do hap thu gan nhu bang khong.
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2.2.3. Phirong phdp phan tich sé liéu

Cac thi nghiém dugc thuc hién \(c'ri 3 lan lap. Cac Kkét
qua nghién ctru 1a trung binh cua 3 1an 1ap lai. So sanh su
khac biét dang ké dugc thyc hién ¢ P <0,05 bang phan mém
Minitab 16.

3. Két qua va ban luian
3.1. Anh hwéng phwong phap xir Iy KLT truéc khi chiét
tach anthocyanins

Dé nghién ctru lya chon phuong phép xir Iy nguyén li¢u
KLT trude khi chiét tach anthocyanins, didu kién chiét tach
duoc chon la hé dung méi methanol: nude: acid acetic voi
ty 1& 70: 23: 7, ty 1¢ nguyén li€u/dung moi: 1/14, nhiét do:
70°C, thoi gian: 120 gidy [3]. Tién hanh chiét tach
anthocyanins to KLT v6i 3 mau dugc chuan bi nhu sau:

MI: KLT sbng dugc xay nhé trude khi chiét tach;

M2: KLT sdng dugc ngam dung méi vira xay nho vira
chiét tach;

M3:KLT tim duoc hép chin, danh min, sau d6 tién hanh
chiét tach.

Két qua ham luong anthocyanins ciia 3 mau KLT M1,
M2 va M3 duogc trinh bay ¢ Hinh 1.
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Hinh 1. Anh hieong ciia phirong phdp chiét dén ham lirong
anthocyanins cia KLT

Hinh 1 cho thdy miu M3 ¢ ham lugng anthocyanins
nhiéu nhat, tiép dén 1 mau M2 va mau M1 cho ham lugng
anthocyanins it nhat. Didu nay c6 thé dugc giai thich nhu
sau:

- Mau M1, KLT sdng nén trong té bao c¢6 chira enzyme
oxy hoa cac hop chét polyphenol, khi nghién cac hop chat
polyphenol di tiép xuc véi oxy khong khi nén da bi oxy
héa dudi tac dung cia enzyme polyphenoloxydase (trong
d6 c6 anthocyanins), vi vday lam cho ham luong
anthocyanins giam déng ké.

- V6i mau M2, do qua trinh nghién wét trong dung méi
methanol/nudc & nhiét d6 70°C nén han ché sy tiép xuc véi
oxy khong khi, dong thoi & nhiét d6 70°C da vo hoat dugce
mot phan enzyme oxy hoa cac hop chat polyphenol nén
ham luong anthocyanins thu dugc cao hon mau M1.

- V6i mau M3, do qué trinh hip chin di vo hoat hoa
hoan toan hé enzyme oxy hoa cac hop chét polyphenol nén
ham luong anthocyanins thu dugc cao nhat (gap 1,43 lan
s0 v6i mau M1 va 1,08 lan so voi mau M2).

Tir két qua nghién ciru, phwong phap xtr 1y nguyén liéu
la KLT da duogc lam chin dé vo hoat cic enzyme oxy hoa

hop chét polyphenol trudc khi chiét tich anthocyanins.
3.2. Anh hwéng ciia logi dung méi dén qué trinh chiét
tach anthocyanins tic KLT

Anthocyanins c6 cac goc hidrocacbon ki nuéc, chi tan
tbt trong cac dung méi hitu co, tuy nhién né lai c6 c4c nhém
chue polyphenol phén cuc tan tt trong dung mdi phan cuc.
Do d6, ancol/nuac la hé dung mdi théng dung dung trong
chiét tach anthocyanins.

Theo céc két qua di cong bd, methanol va ethanol 12 hai
loai ancol thuong dung dé chiét tach anthocyanins [2, 3, 9].
Dé chon loai ancol nao chiét tach anthocyanins tir KLT cho
ham lugng cao nhét, tién hanh chiét tach ¢ diéu kién nhu
muc 3.1 nhung trén 2 loai dung méi methanol va ethanol,
két qua thé hién Hinh 2.
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Hinh 2. Anh hudng ciia loai dung méi dén qud trinh chiét tach
anthocyanins fir KLT

Hinh 2 cho thay rang khi chiét bang dung méi methanol
cho ham luong anthocyanins cao hon dung mdi ethanol
1,7%. Piéu nay c6 thé duoc giai thich do methanol c6 phan
tir lwgng nhod hon nén ¢6 kha ning xdm nhép sau vao céu
trac té bao KLT dé 16i kéo phan tir anthocyanins t6t hon,
do d6 ham lugng anthocyanins thu dugc cao hon.

Tuy ham luong anthocyanins thu dugc khi chiét tach
bang dung mbi methanol cao hon ethanol nhung methanol
1a dung moi doc, con ethanol 12 dung méi dugc sir dung
phé bién trong cong nghé thyc pham, dong thoi ré tién va
khi chiét tach bang ethanol cho ham lugng anthocyanins
cling tuong dbi cao (dat duoc 98,32% so v6i methanol). Vi
vay, dung moéi ethanol duoc chon dé chiét tach
anthocyanins tir KLT.

3.3. Anh hwong logi acid va ham lwong acid dén qud
trinh chiét tich anthocyanins tir KLT

Dé acid hoa méi trudong chiét tach anthocyanins c6 thé
su dung nhiéu loai acid khac nhau nhu: acid HCI, acid
acetic, acid citric [1, 7, 9]. Tuy nhién, can nghién ctru loai
acid nao khi chiét tich cho ham lugng anthocyanins cao
hon. Céc loai acid nay c6 d6 manh yéu khac nhau, do d6
khong thé chon chung mot ndng do acid dé khao sat anh
huong cua loai acid dén qua trinh chiét tach anthocyanins.
Vi vdy, can nghién ctru anh hudng cia timg loai acid dén
qué trinh chiét tach anthocyanins.

Tién hanh chiét tich trong nhu diéu kién muc 3.1 trong
dung mdi ethanol: nudc va acid hoa moéi truong véi cac
acid va ham lugng nhu sau:

- Vi acid HCI: 0,25%; 0,5%; 0,75%; 1% va 1,25% (%
theo thé tich, V/V) [1];

- V6i acid acetic: 2%; 4%; 6%:; 8% va 10% (% theo thé
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tich, VIV) [9];
- V('Jivacid citric: 0,5%; 1%; 1,5%; 2% va 2,5% (% khéi
lugng/thé tich, w/V) [7].
Két qua ham luong anthocyanins chiét tich dugc trinh
bay 6 Bang 1.
Bing 1. /fng't huong cua logi acid va ham luwong acid
den ham luong mau anthocyanins

3.4. Anh hwong ciia ty 1¢ hé dung méi dén qud trinh chiét
tach anthocyanins tir KLT

Dé nghién ctru anh hudng cua ty 16 dung méi dén qua
trinh chiét tach anthocyanins tir KLT, tién hanh chiét tich
trong hé dung moéi ethanol/nudc chira 1% HCI véi cac didu
kién chiét taich nhu muc 3.1 nhung thay dbi ty 18
ethanol/nudce 1a: 100/0, 75/25, 50/50, 25/75 va 0/100. Két
qua ham lugng anthocyanins dugc thé hién Hinh 3.

Két qua Bang 1 cho thay:

- V¢i acid acetic khi ting ham lugng tir 2-8% (V/V)
ham lugong anthocyanins thu dugc tang 1én va dat
195,85mg/100g chét kho; néu tiép tuc ting ham luong acid
acetic thi ham lugng anthocyanins tang lén khong dang ké
(su khac nhau khong ¢ nghia). Didu nay co thé dugc giai
thich khi tang ham lugng acid acetic kha nang phéan ly tao
ion H* tang lam tang do phén cyuc ciia dung mai chiét tach
nén ham lugng anthocyanins ting 1&n; néu tiép tuc 57ang
ham lugng acid acetic 1én trén 8% thi kha nang phan ly cua
acid acetic khdong tang 1én nta nén ham lugng
anthocyanins 57ang 1én khong dang ké.

- Véi acid citric khi tang ham luong tir 0,5-1,5% (w/V)
ham lugng anthocyanins thu dugc ting lén va dat
197,21mg/100g chat kho; néu tiép tuc ting ham luong acid
citric trén 1,5% thi ham luong anthocyanins khong 57ang
1én nira, diéu nay c6 thé dugc giai thich twong tu nhu véi
acid acetic.

- V6i acid HCI khi tang ham lugng tir 0,25-1% (V/V)
ham lugng anthocyanins ting I&n va dat 202,72mg/100g
chit kho; néu tiép tuc ting ham lwong HCI thi ham lwong
anthocyanins khong ting 1én nira, didu nay c6 thé dugc giai
thich twong tu nhu acid acetic va acid citric.

Ham lugng anthocyanins thu dugc khi chiét tach bang
dung mo6i dugc acid hod vai HCI cao hon S0 voi acid acetic
3,64% va acid citric 2,67%. Diéu nay dugc giai thich do
khi chiét trong méi truong c6 HCI thi anthocyanins da két
hop véi ion CI” tao mudi clorua bén, nén anthocyanins
khong bi thoai hoa trong qua trinh chiét tach [1]. Vi két
qua nghién ctru nay acid HCI ndng d¢ 1% duoc chon dé
acid hoa dung moi chiét tich anthocyanins tir KLT.

Logi acid Néng dp |Ham lwong anthocyanins ' ™
Acid acetic 2 183,219+ 1,18 . " 20362 = 20289 R
(ndng do V/V) 4 188,77 + 0,93 ia e
! . ! gé m 188.78°
6 193,83 + 0,58 iz 180574
8 195,852 + 0,64 £ ‘i ——
10 196,02 + 0,82 £s
Acid citric 0,5 188,41 + 0,96 zF
(ndng do w/V) 1 193,18 + 1,53 £
15 197,212+ 0,84 Ty 1€ ethanol/nuéc
2 197,582 + 0,95 \_ J
2,5 197,87% £ 0,68 Hinh 3. Anh hieong cua 1y I¢ dung moi ethanol/miée
Acid HCI 0,25 187,90¢ + 0,86 dén ham hrong anthocyanins
(néng do V/V) 05 194,73°+ 1,07 Két qua do thi Hinh 3 cho thdy v&i dung méi 100%
0,75 198,48 + 0,82 ethanol va 100% nudc cho ham luong anthocyanins thu
1 202,722+ 0,79 dugc thap hon nhiéu so v6i dung méi hon hop ethanol va
- nudce. Véi ty 1€ ethanol/nude = 75/25 va ethanol/nude =
1,25 203,167+ 1,24 50/50 cho ham lugng anthocyanins cao nhat va khong khac

nhau nhidu (sy khic nhau khong cé nghia). Véi ty 1&
ethanol/nudc = 25/75 ciing cho ham lugng anthocyanins
twong ddi cao (dat 97,6% so vai ty 1é ethanol/nude = 75/25).

Tuy ty 1€ ethanol/mudc = 50/50 cho ham lugng
anthocyanins gan bang véi ty 18 ethanol/nude = 75/25 nhung
v6i ty 18 nay kha ning két tiia cua tinh bot kém, gy kho khin
cho viée loc tach ba ra khoéi dich chiét va dich chiét thu duge
duc do tinh bdt bi hoa tan. Vi ethanol/nudc = 75/25 da han
ché duoc sy hoa tan cua tinh bt nén thuan loi cho qua trinh
loc tach dich chiét chit mau ra khoi ba va dich chiét thu dugc
trong sudt. Do do, ty 1¢ ethanol/nude = 75/25 véi 1% HCI
duoc chon dé chiét tach anthocyanins tir KLT.

3.5. Anh huéng ciia nhi¢t dp dén qud trinh chiét tich
anthocyanins tir KLT

Chiét tach anthocyanins tir KLT thuong khé hon so véi
cac nguyén liéu chira anthocyanins khac do KLT chira
nhiéu tinh bot nén khi chiét & nhiét do cao s& xay ra hién
tuong tinh bt bi hd hoa nén kho tach dich chiét ra khoi ba.
Do d6, khi chiét tach anthocyanins tir KLT & nhiét d6 cao
chi nén chiét tach trong thoi gian ngan, dong thoi st dung
dung méi c6 ndng d6 ethanol cao dé han ché sy hoa tan cua
tinh bot.

Theo két qua nghién ctru cua Bridgers va cong su [3],
nhiét d6 chiét tach cang cao ham lugng anthocyanins thu
duogc tir KLT cang nhiéu. Do do, khoang nhiét d§ duoc
chon dé nghién ctru anh huéng ciia nhiét d6 dén qua trinh
chiét tach anthocyanins tir KLT 14 50 dén 80°C, thoi gian
chiét 120 gidy, ty 1& ethanol/nuéc = 75/25 véi 1% HCIL.
Tién hanh chiét tach va xac dinh ham luong anthocyanins,
két qua dugc thé hién Hinh 4.
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Hinh 4 Anh hwong ciua nhiét do chiét tach
den ham lwong mau anthocyanins

Hinh 4 cho thiy rang khi ting nhiét do chiét tach tir 50
dén 80°C ham lugng anthocyanins thu dugc cang tang. Tuy
nhién, khi chiét & ap suit thuong voi thiét bi ho va ty 16
ethanol/nudc = 75/25 véi 1% HCI nhiét d6 dung moi tdi da
chi ¢6 thé nang 1én 80°C, néu trén 80°C dung mdi sbi va
bay hoi manh nén kho thyc hién qua trinh chiét tach.

Theo két qua nghién ctru chiét tach anthocyanins tir
KLT cta Truong va cong su [9], nhiét do t8i wu khi chiét
tach anthocyanins tir KLT trong thiét bi kin, 4p suét
1500psi 1a 80-120°C. Tuy nhién, véi diéu kién thiét bi tai
phong thi nghiém khong thé tao dugc ap suit cao, nén nhiét
d6 chiét tach anthocyanins tir KLT dugc chon 1a 80°C.
3.6. Khdo sdt dnh hwéng ciia thoi gian dén qud trinh
chiét tach anthocyanins tic KLT

Dé nghién ciru anh hudng cia thoi gian chiét dén ham
lwong anthocyanins thu dugc tir KLT. Tién hanh chiét chét
mau & 80°C, ty 18 ethanol/nudc = 75/25 véi 1% HCI, thoi
gian chiét 60 dén 300 gidy. Tién hanh xac dinh ham luong
anthocyanins va két qua duoc thé hién Hinh 5.
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Hinh 5. Anh huwong ciia thoi gian chiét tach
den ham lwong mau anthocyanins

D4 thi Hinh 5 cho thiy ring trong khoang thoi gian 60-
180 gidy, thoi gian chiét tach cang lau thi ham luong
anthocyanins thu dugc cang cao va dat cuc dai sau 180
gidy. Néu tiép tuc tang thoi gian chiét thi ham luong
anthocyanins thu dugc ting 1én khong dang ké (sy khac
nhau khong cé nghia). Piéu nay cho thdy sau 180 gidy &
80°C hau hét cac anthocyanins tir KLT di duogc chiét tach
gan hét nén khi tiép tuc tang thoi gian chiét tach thi ham
lugng anthocyanins tang 1én khong dang ké. Vi vay, thoi
gian chiét tich anthocyanins tir KLT ¢ 80°C dugc chon 1a
180 giay.

3.7. Khdo sdt anh hwong ciia ty 1¢ nguyén liéu/dung moi
dén qud trinh chiét tach anthocyanins tir KLT

Khi chiét tach anthocyanins ty 1& dung méi so véi
nguyén liéu cang nhiéu thi ham luong anthocyanins thu
duogc cang 16n. Tuy nhién, lugng dung méi cang nhidu s&
t6n dung moi va kéo dai thoi gian c6 dic dé tach dung moi
¢6 thé 1am cho chat mau bi thoai héa [1]. Chinh vi vay can
phai xac dinh ty 1& nguyén liéu/dung moi dé hidu qua chiét
tach cao nhat, dong thoi luong dung méi sir dung khong
qua nhiéu. Tién hanh chiét chit mau ¢ 80°C, ty 1¢
ethanol/nuéc = 75/25 véi 1% HCI, thoi gian chiét 180 gidy,
ty 16 nguyén liéu/dung méi 1a: 1/2, 1/4,... 1/20, két qua ham
lwong anthocyanins dwoc thé hién Hinh 6.
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Hinh 6. A'n’h huong cua ty Ié nguyén liéu/dung moi
dén ham luong mau anthocyanins

Hinh 6 cho thiy khi tang ty 1¢ nguyén lidu/dung moi tir
1/2 1én 1/12 ham luong anthocyanins ting manh, néu tiép
tuc tang ty 1€ nguyén liéu/dung moéi tr 1/12 1én 1/16 thi
ham lugng anthocyanins ting nhe. Voi ty 1€ nguyén
liéuw/dung méi 1a 1/12 cho ham lugng anthocyanins dat
94,4% so véi ty 1¢ nguyén liéu/dung méi 1a 1/16.

Néu tiép tuc tang luong dung méi 1én so véi nguyén
liéu trén 1/16 thi ham luong anthocyanins tang 1én khong
dang ké (sy khac nhau khong co nghia). Do dé, ty 1&
nguyén liu/ dung modi dugec chon dé chiét tach
anthocyanins tir KLT 13 1/16.

4. Két luan

Két qua nghién ciru da tim dugc diéu kién thich hop dé
chiét tach chat mau anthocyanins tir KLT 1a: nguyén liéu
KLT cin lam chin dé v6 hoat enzyme trudc khi chiét tach
chat mau; khi acid hoa méi truong chiét tach bang acid HCI
cho ham lugng anthocyanins cao hon so véi acid citric va
acid acetic. Diéu kién thich hop dé chiét tach anthocyanins
tir KLT 1a ty 1& dung méi ethanol/nuée 1a 75/25 bé sung 1%
HCI, nhiét d6 80°C, thoi gian chiét 1a 180 gidy, ty 1é nguyén
liéu/dung méi 1/16; khi d6 ham hrong anthocyanins thu
duoc 1a 207,2mg/100g chét kho nguyén liéu KLT.
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