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NGHIEN CUU TRICH LY ANTHOCYANIN TRONG CAM
GADO CAM TRONG TAI CAI LAY (TIEN GIANG)
BANG PHUONG PHAP HO TRO SONG SIEU AM
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Anthocyanin duoc trich ly bang phuong phap c6 héd tro ctia sieu am (UAE) tir ngudn nguyén liéu cam gao té
cam Cai Lay. Day 12 mot ky thuat hiéu qua dé trich xuat cac hop chat cé hoat tinh sinh hoc nhay cam voi
nhiét. Két qua thuc nghiém ctia qua trinh trich ly cho thdy pH thich hop st dung 12 2,0; néng do dung moi
ethanol tot nhat 1a 45%, nhiét do siéu am 35°C, thoi gian siéu am 60 phut. Dich chiét thu nhan & cac diéu
kién trich ly trén c6 ham luong anthocyanin dat cao nhat 1a 44 mg/100 g.

Tt khéa: Anthocyanin, cam gao cam, ethanol, pH, song siéu am.

1. BAT VAN BE

Anthocyanin thuéc nhom flavonoid, c6 mau do,
tim hoac xanh. Anthocyanin duoc chiét xuat tir thuc
vat c6 nhiéu loi ich sttc khoe cho con nguoi, bao gom
chong viem, chong ung thu, chong oxy hoa, ngan
ngtra bénh tiéu duong, phong ngtra bénh tim mach
va thoai hoa than kinh [1].

Anthocyanin hoa tan trong nudc. Ching khong
hoa tan duoc trong dung moi hitu co khong phan cuec,
khong 6n dinh trong moi truong kiém hodc trung
tinh. O pH thdp, anthocyanidin nhu cyanidin hoa tan
cao trong nudc do sy hinh thanh cation flavylium.
Trong diéu kién acid, ion flavylium duy tri su 6n dinh
va ting cuong mau d6 ctia anthocyanin [2].

Anthocyanin duwoc tach chiét tir thuc vat voi
nhiéu phuong phap khac nhung phé bién nhat la
phuong phap st dung két hop gitta dung moi voi
nhiét. Tuy nhién, tot nhat 1a st dung cac quy trinh
than thién véi moi truong nhu giam luong dung moi
stt dung, nhiét do thap va it ton thoi gian. Trong thuc
té, cac ky thuat moi nhu chiét xuét c6 ho tro vi song
(MAE) va chiét xuat c6 ho tro situ am (UAE) da
duoc phat trién d@é chiét xuét cac hop chat co hoat
tinh sinh hoc tir cac nguén thuc vat. Phuong phap
tach chiét anthocyanin véi sy ho tro ctia song siéu
am la phuong phap duoc ap dung trong chiét xuat
cac hop chat cé hoat tinh sinh hoc tir nguyén lieu c6
nguodn goc thuc vat [3]. Pay 1a mot ky thuat kha thi
dé trich xuat cac hop chat co hoat tinh sinh hoc nhay
cam voi nhiét [4]. Theo Carcel va cs (2012) [5] siéu
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am c6 mot so tinh chat lam tang hiéu qua cia dung
moi chiét nhu: Khuéch tan cao, ting su di chuyén
ctia cac chat, pha vo té bao thuc vat va tang kha nang
hoa tan ctia dung moéi. Su ting hiéu qua chiét cac hop
chat duoi su ho tro ctia séng siéu am co6 thé duoc giai
thich nhu sau: Véi co ché tac dong da chiéu, séong
siéu am tao ra hiéu tmg vat ly, thay d6i cau truc,
trang thai cta nguyén liéu, ting cuong su ti€p xuc
gitta nguyén liéu va dung moi chiét lam ting su
khuéch tan cta cac hop chat can chiét vao dung moi
[6]. Gao cam Cai Lay 1a loai gao mau c6 ham luong
cac chat dinh duong nhu chat khoang (sat, kém, phot
pho), vitamin B1 va chat xo hoa tan cao hon so voéi
cac loai gao trang. Dac biét trong 1op vé lua ctia gao
cdm c6 ham luong anthocyanin cao: 46,86 mg/100 g
[7]. Gao mau c6 ham lwong anthocyanin va hoat tinh
chong oxy hoa cao. Anthocyanin trong gao bao gom
cyanidin  3-O-glucoside, peonidin 3-O-glucoside,
malvidin 3-O-glucoside, pelargonidin 3-O-glucoside
va delphinidin 3-O-glucoside, trong d6 cyanidin-3- O-
glucoside chiém 95% [8]. Ham lwong anthocyanin
trong cac giong giam dan theo thi tu tir gao mau den
(con duoc goi 1a mau tim), mau nau va do [9].

Anthocyanin duogc coi 1a hop chat c6 hoat tinh
sinh hoc va nén c6 lién quan dén cac tac dung co loi
cho stc khée. Bén canh viéc st dung anthocyanin
nhu mot chat tao mau tu nhién, sac t6 mau nay con
¢6 tiém nang nhu duoc phdm [10]. Tir cac két qua
nghién ctu trén, ing dung soéng siéu am trong viéc
chiét tach anthocyanin duwoc thuc hién nham tao ra
mot ngudn nguyen liéu giau gia tri dinh duong va
duoc liéu trong tuong lai.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Lua té cdm (Oryza sativa indica var.) duoc trong
tai huyén Cai Lay, tinh Tién Giang trong vu dong
xuan nam 2020. Sau qua trinh thu hoach, lua duoc
ton trir & nhiét do phong trong thoi gian 15 ngay, tién
hanh tach cam tai Cong ty Luong thuc Tién Giang.
Céam sau do duoc xtt ly bang cach say & 40°C dén khi
do 4m thap hon 13%. Sau do, cAm duoc nghién min,
sang qua ray c6 kich thuéc < 105 pym. Ham lwong
anthocyanin trong cam 1a 96 mg/100 g. Phuong phap
chiét tach anthocyanin trong dung moi ethanol (%)
duoc thuc hién bang cach diéu chinh pH bang HCl
dén cac gia tri pH 1,5; 2,0; 2,5; 3,0; ti 1é nguyén liéu:
dung méi 1: 10 (w/v) [11]. Qua trinh trich duoc thuc
hién trong bé nudc siéu am thé tich 9,5 L Branson
(My), cong suat sieu am 500 W, cong suat gia nhiét
500 W, tan so6 siéu am 40 kHz, by diéu khién vi xt ly
v6i man hinh hién thi LED & cac mtc nhiét do thay
déi ttr 30°C dén 45°C (b6 tri cach nhau 5°C) trong cac
thoi gian khac nhau (ttr 30 phat dén 120 phut — cach
nhau 30 phut). Nong do dung moi (ethanol) thiét ké
cho qua trinh trich 1a 40% dén 55% (cach nhau 5%) ti
con tuyet doi pha voi nuoc duoc cat 2 1an va pH dung
dich tir 1,5 dén 3,0 (cach nhau 0,5) bang dung dich
HCI 37%. Qua trinh ly tam duoc thuc hién nhiam thu
dich trich va bao quan & nhiét do 0°C dén 3°C cho
hoat dong phan tich ham lwong anthocyanin.

2.2. Phuong phép nghién citu

- Xac dinh do 4m bang phuong phéap siy & nhiét
do 105°C dén khoi luong khong ddi.

- Ham luong anthocyanin duoc phan tich bang
phuong phéap pH vi sai theo nguyén tic: Chat mau
anthocyanin thay dé6i theo pH. Tai pH 1 cac
anthocyanin ton tai & dang oxonium hodc flavium c6
do hap thu cuc dai, con & pH 4,5 thi chung lai & dang
carbinol khong mau [12].

- Phan tich thong ké theo chuong trinh
Statgraphics XVI. Sy khac nhau gitta cac trung binh
nghiém thic duoc so sanh thong qua LSD (Least
Significant Difference) & mtc y nghia < 5%.

2.3. Thoi gian va dia diém nghién ctru

Nghién ctru duogc thuc hién tir thang 5/2019 dén
thang 6 nam 2020 tai Phong thi nghiém B6 mon
Cong ngheé thuc pham, Truong Pai hoc Tién Giang
va Trung tam Ung dung Tién bo Khoa hoc va Cong
nghé tinh Séc Trang.

8. KET QUA VA THAO LUAN

3.1. Anh huéng ctia pH dich chiét dén ham
lirong anthocyanin

Cau trac, dd bén mau, mau sic ctia anthocyanin
thay ddi theo sy thay déi cia pH. pH thap co thé tc
ché qua trinh oxy hoéa cac hop chat polyphenol do
mot mat 1am 6n dinh cac hop chat anthocyanin, mat
khac kim ham hoat dong cia enzyme polyphenol
oxidase [13]. Theo téng hop ctia Khoo va cs (2017)
[14], pH tir 2 dén 4 it &nh huong dén sy phan hiy cia
anthocyanin. Anh huéng ctia pH dich chiét dén ham
luong anthocyanin duoc thé hién & bang 1.
Béng 1. Anh huéng ctia pH dich chiét dén ham luong

anthocyanin thu dugc
STT | Gia tri pH |Ham lwong anthocyanin
(mg/100 g)
1 1,5 37,8+0,7¢
2 2,0 41,0+0,3?
3 2,5 38,9+0,8"
4 3,0 38,3+0,4"
F (tinh) o
CV %) 1,37

Ghi chu: Cic s trong mot cot cé cung chir theo
sau thi khac biét khong cé y nghia thong ké ¢ mutc 1%

Bang 1 cho thdy, pH dich chiét c6 anh hudng
dén ham luong anthocyanin chiét tach. Khi ting gia
tri pH dich chiét tir 1,5 dén 2, ham luong anthocyanin
duoc tach chiét ting tir 37,8 mg/100 g len 41,0
mg/100 g. Tuy nhién, khi tang gia tri pH lén 2,5 va 3,
ham lwong anthocyanin c¢6 xu hwong giam. Ham
lwong anthocyanin tai cac gia tri pH 2,5 va 3 lan luot
1a 38,9 mg/100 g va 38,3 mg/100 g. Trong cung diéu
kién thoi gian, nhiét do va nong do ethanol, néu thay
d6i gia tri pH thi ham luong anthocyanin chiét xuat
tlr cAm gao ciing thay déi theo. pH cang ting thi ham
luong anthocyanin thu duogc cang giam. Viéc ting pH
lam pha hty manh d6i v6i anthocyanin trong cac
mau. Két qua tuong te nhu nghién cttu cta Kirca va
cs (2007) [15] khi nghién ctru trén ca rot den da xac
dinh anthocyanin 6n dinh & pH 2,0.

Tuy nhién, & pH 1,5 thi ham luong anthocyanin
chiét tach co6 gia tri thap (37,8 mg/100 g). Nguyén
nhan 1a do cation flavylium ctia anthocyanin én dinh
trong diéu kién pH thdp nhung néu qua thip sé gay
ra st thiy phan mot phan cac goéc acyl trong
anthocyanin. Cac hop chat phenolic phan cuc cang
manh cang khong bén trong moéi truong acid manh
[16]. Vi vay, & pH 1,5 ham luong anthocyanin cé xu
huéng giam.
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Ham luong anthocyanin duoc trich ly trong cam
gao cam dat cao nhat & pH 2 1a 41,0 mg/100 g. Két
qua ndy gan phu hop voi nghién cttu ctia Ninh Le
Thu Thao va cs (2015) [17], gia tri pH 2,2 1a tot nhat
dé thu duoc ham luong anthocyanin cao tir nguon
nguyén liéu gao tim Viét Nam.

3.2. Anh huéng ctia néng do ethanol dén ham
luong anthocyanin

Dung méi 1a mot trong nhitng yéu t6 quan trong
anh huong dén hiéu qua chiét cac hop chat c6 hoat
tinh sinh hoc tir nguon nguyén liéu tw nhién. Hiéu
suat chiét phu thudc vao do phan cuc ctia dung moi
va ban chét ctia chat can thu nhan trong nguyen liéu
[18].

Anthocyanin c6 vong thom, chita nhém -OH, -
C=0, hoic -OCH va glucosyl tao thanh mét phan tr
phan cuc nén thuong duoc chiét xuat bang dung moi
hitu co phan cuc hodc hon hop dung méi hiru co -
nudc [19]. Cac dung moi hitu co thuong duoc sir
dung 1a methanol, acetone, ethanol hoac
acetonitril. Nhimg dung méi nay lam bién tinh mang
té€ bao, hoa tan va 6n dinh anthocyanin [20]. Trong
do, ethanol duoc danh gia cao vi it doc hon cac hop
chét phan cuc khac [21]. Anh hudéng ctia néng do
ethanol dén ham luong anthocyanin tach chiét duoc
thé hién & bang 2.

Béing 2. Anh hudng cta nong @6 ethanol trong dich
chiét dén ham luong anthocyanin thu dugc

TT Néng @6 | Ham luong anthocyanin
ethanol (%) (mg/100 g)
1 35 38,4+0,34
2 40 39,3+0,5°
3 45 43,0+0,3*
4 50 40,5+0,1°
F (tinh) * ok
CV (%) 7,7

Ghi chu: Céc so trong mot cot co cung chir theo
sau thi khac biét khong co y nghia thong ké ¢ muic 1%.

Khi tang néng do ethanol tir 35% dén 45% thi
ham luong anthocyanin ting manh tir 38,4 mg/100 g
lén 43,0 mg/100 g. Tuy nhién, néu ti€p tuc ting nong
do ethanol dich chiét léen 50% thi ham luong
anthocyanin giam con 40,5 mg/100 g. Dua trén
nhimg két qua thuc nghiém, c6 thé thay rang do hoa
tan ctia anthocyanin ting trong pha long la do su
thay d6i vé do phan cuc. Khi st dung nuoc 1a dung
moi chiét, mot luong 16n protein, polysaccharide va
cac chat vo co khac c6 thé ciing sé duoc trich ra khoi

nguyén liéu va lam can tré qua trinh hoa tan cac hop
chat polyphenol [22]. Do vay, & nong do ethanol thap
(ty 1é nuoc trong dich chiét cao) thi ham luong
anthocyanin sé thap.

Tuy nhién, su gia ting nong do ethanol vuot qua
45%, ham lwong anthocyanin trong dich chiét co xu
huong giam. Diéu nay c6 thé duoc giai thich do su
thay ddi tinh phan cuc ctia dung dich trich ly da anh
huong dén do6 khuéch tan ctia anthocyanin va lam
giam ham luong anthocyanin tach chiét [23]. Két qua
nay kha twong déng voi nghién ctru vé qua trinh
chiét xuat cac hop chat phenolic, chit chong oxy hda
va anthocyanin tr mat ct cai duong duoc thyc hién
boi Chen va cs (2015) [24]. St dung nong do ethanol
45% trong dung dich chiét la thich hop cho qua trinh
trich ly anthocyanin.

3.3. Anh huéng ctia nhiét do siéu am dén ham
lreong anthocyanin

Khi nhiét do ting sé lam ting toc do hoa tan,
khuéch tan ctia cac hop chat; gidam do nhét dung
moi, ting kha ning truyén nhiét va xam nhap cua
dung moéi vao trong té bao [25]. Nhiét do cao c6 thé
pha vo cac té bao, tao diéu kién thuan loi cho cac
chat tir t€ bao khuéch tan vao trong dung moi, ting
kha nang trich ly. Tuy nhién, & nhiét d6 cao cac
nhom OH' trong phan tir anthocyanin kém 6n dinh va
dé bi thoai hoa, lam cho ham luong anthocyanin
giam. Két qua anh hudng nhiét do siéu am dén ham
luong anthocyanin tach chiét tir cam gao cam duoc
thé hién ¢ bang 3.

Bang 3. Anh hudng ctia nhiét d6 siéu am dén ham

lwong anthocyanin
STT | Nhiét d6 | Ham luong anthocyanin
§9) (mg/100 g)
1 30 35,8+0,5¢
2 35 43.2+0,4°
3 40 37,8+0,4°
4 45 35,940,8¢
F (tinh) ok
CV (%) 1,42

Ghi chu: Cdc so trong mot cot co cung chir theo
sau thi khac biét khong co y nghia thong ké ¢ muic 1%,

Bang 3 cho thdy, ham luong anthocyanin ting
khi nhiét do tang ttr 30°C dén 35°C. Khi nhiét do ting
lam tang dang ké tong ham luong phenolic va kha
niang chong oxy hoa ctia cac chat chiét xuat. Theo
két qua nghién ctru cta Gonzalez-Centeno va cs
(2015) [26], su ho tro cia séng siéu am trong qua
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trinh chiét xuat sé dat hiéu qua khi st dung nhiét do
thap va thoi gian xt Iy ngan.

O 30°C, ham lwong anthocyanin thu dwoc 1a 35,8
mg/100 g thap hon so véi 35°C. Su gia tang nhiét do
lam tang ham luong anthocyanin trong chiét xuét do
sit khuéch tan caa cac hop chat polyphenol vao dung
moi trong qua trinh gia nhiét. Trong qua trinh chiét
tach, 1am nong mau gitp lam mém mo thuc vat va
lam suy yéu cac lien két gitta polysaccharide va
phenol, dan dén khuéch tan nhiéu polyphenol vao
dung moi [27].

O 35°C, ham luong anthocyanin thu dwoc la cao
nhat (43,2 mg/100 g) va khac biét cé y nghia so voi
cac nhiét do con lai & mic y nghia 1%. Két qua nay
tuong tr két qua nghién ctru cia Celli va cs (2015)
[28] khi ham luong anthocyanin thu duoc cao nhat &
35°C @oi voi chiét xuat anthocyanin tir qua haskap
(Lonicera caeruleal.).

O nhiet d cao hon 35°C, ham luong
anthocyanin thu dwoc c6 xu hudéng giam. O 45°C,
ham luong anthocyanin 1a 35,9 mg/100 g. Ham luong
anthocyanin giam & nhiét do cao do qua trinh oxy
héa cta anthocyanin. Theo Das va cs (2017) [29], khi
nhiet do vuot qua 37,5°C lam gidm ham luong
anthocyanin trong dich chiét ctia gao tim.

Ham luong anthocyanin thu duwoc 1a cao nhat khi
chiét tach & nhiét do 35°C. Két qua nay tuong tu voi
nghién ctia Pedro va cs (2016) [30] vé qua trinh chiét
xuat anthocyanin va polyphenol tit gao den (Oryza
satival.) voi nhiét do t6i wu 1a 34,7°C cho hiéu qua
chiét tach 1a cao nhat.

3.4. Anh huéng ciia thoi gian siéu am dén ham
lrong anthocyanin

Thoi gian 1a mot trong nhimg thong s6 quan
trong anh hudng dén qua trinh trich ly anthocyanin
tir nguyen liéu thuc vat. Trong nghién cttu nay, két
qua anh huong cta thoi gian chiét (30 phut, 60 phut,
90 phut va 120 phut) dén ham luong anthocyanin
duoc trinh bay & bang 4.

Két qua & bang 4 cho thdy, ham Iluong
anthocyanin thu duoc trong dich chiét cam gao cam
tang 1én trong khoang thoi gian tir 30 phat lén 60
phut. Ham lugng anthocyanin & cac mic thoi gian 30
phut va 60 phut 1an luot 1a 41,7 mg/100 g va 44,0
mg/100 g. Diéu nay c6 thé duoc giai thich boi dinh
luat thir hai cua Fick vé su khuéch tan: Khi thoi gian
chiét tang thi ham luong cac chat trong nguyén lieu
khuéch tan tir t€ bao ra ngoai cang nhiéu [31].

Béng 4. Anh hudng ciia thoi gian siéu 4m dén ham
lwong anthocyanin

STT | Thoi gian (phut) Ham luong
anthocyanin
(mg/100 g)
1 30 41,7+0,6
2 60 44,0+0,22
3 90 39,1+0,3¢
4 120 36,0+0,3¢
F (tinh) *x
CV (%) 0,99

Ghi chi: Cdc sé trong mot cot cé cung chir theo
sau thi khac biét khong co y nghia thong ké ¢ muic 1%

Khi tang thoi gian siéu am lén 90 phat va 120
phut thi ham luong anthocyanin ¢6 xu hudéng giam
do hiéu qua chiét cac chat c6 hoat tinh sinh hoc
khong tang sau khoang thoi gian nhat dinh. Khoang
thoi gian nay phu thuoc vao cac diéu kién chiét khac
nhu dung moi, nhiét do chiét, ty 1é dung moi/nguyén
lieu ciing nhu ban chat ctia nguyén liéu va hop chat
can tach chiét [32]. Khi kéo dai thoi gian chiét, ham
luong anthocyanin bén trong va ngoai nguyén liéu
gan dat trang thai can bing nén dich chiét thu duoc
c6 ham luong anthocyanin ting cham dan vé sau.
Ngoai ra, cac hop chat nay cé thé bi oxy hoa bdi cac
yéu t6 bat loi tir moi truong chiét (nhiet do, anh sang,
0xy), nén thoi gian tach chiét cang dai thi ham luong
anthocyanin cang giam [20].

Str dung thoi gian siéu Aam 60 phut thi ham luong
anthocyanin thu duoc 1a cao nhat (44,0 mg/100 g) va
c6 su khac biét thong ké 1% voi cac mirc thoi gian
khac. Két qua nay tuong ty nghién ctru ctia Fan va cs
(2008) [33]. Nhom nghién cttu da tién hanh chiét
tach anthocyanin tir khoai lang tim bang phuong
phap dap tng bé mat, st dung ethanol va acid voi
thoi gian chiét tach tir 60 phut dén 120 phut.

Nhu vay, két qua cac thi nghiém khéo sat da xac
dinh duoc ham luong anthocyanin thu dwoc cao nhat
& pH 2,0, ndong do ethanol 45%, nhiét do siéu am 35°C
trong thoi gian siéu am 60 phuat. Dich anthocyanin
clia mau t6i uu nay sau khi chiét tach duoc kiém tra
pH dé xac dinh do an toan ctia san phdm. Két qua
cho thdy, sau qua trinh chiét tach duéi su ho tro cta
song siéu am, san phadm c6 pH 4,7 gan biang véi mau
d6i ching (cam : nudc cat ty 1é 1: 10) co6 pH 4,9. Biéu
nay chung t6 san phdm sau khi chiét tach khong con
ton du luong acid nén sé an toan trong st dung doi
véi con nguoi.
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4. KET LUAN

biéu kién pht hop dé trich ly anthocyanin tir
cam gao cim bang phuong phéap siéu am nhu sau:
pH thich hop st dung 1a 2,0 v6i dung moéi ethanol &
nong do 45%, nhiét do sieu am 35°C, thoi gian siéu
am 60 phut. Trong diéu kién nay dich chiét thu duwoc
c6 ham luong anthocyanin dat 44 mg/100 g. San
pham thu duoc sau qua trinh trich ly c6 pH 4,7.
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EXTRACT ANTHOCYANINS IN CAM RICE BRAN IN CAI LAY (TIEN GIANG) BY USING ULTRASOUND

Le Thi Kim Loan, Nguyen Thi Kim Hang,
Tran Thi Thuy Nga, Nguyen Minh Thuy

Summary
Anthocyanin is extracted by Ultrasonic-assisted extraction (UAE) from Cai Lay rice bran. This is an
effective technique for extracting heat-sensitive bioactive compounds. Experimental results of the
extraction process showed that pH was appropriate 2, the best ethanol concentration was 45%, combined
with the temperature and time ultrasonic were 35°C, 60 minutes. The extraction conditions obtained to have

the highest anthocyanin content of 44 mg/100 g.

Keywords: Anthocyanin, ethanol, pH, rice bran, ultrasonic-assisted extraction.
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