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TOMTAT 

V6 hanh tim (Allium ascalonium L) la nguon phu pham co hoat ti'nh chdng oxy hoa cao. Trong nghi&n ciiu 
nay, chat mau anthocyanin trong vo hanh tim duoc chiet tach bang dung moi hihi ca la etanol voi sir h6 trg 
cua song si^u am. Cac dieu kien de chiet anthocyanin duoc nghien cmi theo 4 yeu td sau: nhi^t d6, pH, ty le 
dung moi/nguy^n li6u va thoi gian, sii dung phuong phap dap ung b^ mat. Ham luong anthocyanin thu 
dirox: la 39,913 + 0,217 mg/100 g nguydn lieu trong cac dieu kien tdi uu: nhiet dd 55°C, pH 3,44, thoi gian 44 
phiit, ty 1§ dung moi/nguyen li^u la 19,42 ml/g. Dich chiet tu vo hanh tim co kha nang chdng oxy hoa 6 
miic trung binh (IC50 = 49,824 ^ig/mL) so vol m^u ddi chung vitamin C (\C^= 16,567 ng/mL) a cac ndng dO 
thu nghi&m. Nhimg k^t qua trSn da cho thay dich chidt tir vo hanh tim co the diroc coi la mdt ngudn hoat 
chat sinh hpc tiem nang d^ phat trien cac loai thuc pham chiic nang hoJic dugc pham. 
Titiihda: Allium ascalonium L, vd hanh tun, tdi uu hoa, tn'ch ly, anthocyanin, khang oxy hoa, IC^ 

1 . BAT VAN BE 

Hi6n nay, vi^c sii dung chat mau tu nhi6n trong 
cong nghe che bien thuc pham dang dupc tta chuong 
do CO nhi^u uu diem vuot trgi hon so voi chat mau 
tong hop. Day khong nhung la cac hop chat tao mau 
ben vung, an toan ma con la nguon b6 sung cdc hoat 
chat sinh hoc tir nhien co loi cho siic khoe. 
Anthocyanin la mot nhom chat mau pho bien ton tai 
trong hau het cac thuc vat bac cao va diroc tim thay 
trong nhieu loai rau cu qua co mau tir do den tim. 
Ben canh cac tinh n^ng mau sdc, anthocyanins gan 
day da thu hiit su quan tam nhi^u hon do chiing con 
la hgp chat c6 nhieu hoat tinh sinh hpc qui cho sue 
khoe nhu kha nang ch6ng oxy hoa, chong di ling, 
chong cac tia phong xa, chong vi^m, chong vi khuan, 
chong d6ng huyet tao cac b6nh mach vanh va co tac 
dung bao ve tim mach va thuoc gian mach vanh 
(Pupponen-Pimia etal.. 2001; Manach etal., 2005). 
Mpt nghien ciiu tai My [6] ghi nhan muc tieu thu 
hang ngay (daily intake) cua anthocyanin la 180-215 
mg/ngay. Do do, viec tim kiem ngudn nguyen lieu 
da dang cung cap ham lupng cao anthocyanin da 
dupc tap trung nghien cuu. 

Hanh tim da dupc su dung rdng rai 6- nhi^u noi 
tren th^ gioi nhu mpt loai rau gia vi, mat vi thudc y 
hpc cd truyen voi cac Ipi ich ve siic khoe bao gom 

' Vien CN Hda sinh Moi tnidng. Truong Dai hpc Vinh 
' Vipn Nghien ciiu Rau qua 

chat chdng oxy hoa, khang tieu cau, chong huy^t 
khdi, tri hen va cac hieu ling khang sinh [8]. Trong 
hanh tim co chira ham lupng chat man tu nhifin 
anthocyanin tuong doi cao va t$p trung nhi^u a lop 
vo [61. Man hanh tim la do anthocyanin bao gom 
chu yeu la glucoside cyanidin hoac peonidin dupc 
acyl hoa vm axit malonic hoac khong axit [7]. 
Anthocyanin trong hanh tim cd tiem nang cao v^ 
chat mau gia vi tu nhien, an toan va loi ich cho siic 
khoe. 

O nuoc ta, hanh tim dang duoc trong rat nhieu ff 
mpt so tinh thanh, dac bi$t 6 tinh Soc Trang vdi san 
luong hang nam len toi hang tram nghin titn/nam, 
nen lop vo - phan phe lieu trong cac qua trinh sa 
che, che bien hanh tim - chi^m mpt lirong kha Ion. 
Chinh vi vay, vi6c su dung vo hanh tim nhu mOt 
ngudn nguyen lieu de thu nhan hpp chat anthocyanin 
tu nhi6n duoc xem la giai phap hiiu hieu viia thu 
dupc nguon hoat chat sinh hpc quy tu nhien, vira gop 
phan giai quyet vln de chat thai trong qua trinh thu 
hoach, so che va che bien hanh tim. 

Trong nghidn cthi nay, anh huong cua cdc di^u 
kien (nhiet dp, pH, ^ le dung moi/nguy^n li^u va 
thai gian) d^ chi^t anthocyanm tir vo hanh tim dupc 
tien hanh khao saL Phuong phap dap img be mSt voi 
thi^t ke hdn hpp tiling tam (RSM - CCD) dupc ap 
dung de xac dinh anh huong aia an yeu t6 va su 
tuong tac lan nhau giiia chiing trong ti^n irinh voi 
muc tieu la chpn lua cac thong sd toi uu dio qua 
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trinh hich ly anthocyanin vo hanh tim vdi ham luong 
cao nhat. 

2. B 6 | TUONG VA PHUDNG PHAP NGHHI CUU 

2.1. D6i tugng nghifin oiu 
Vo cu hanh tim dupc thu nhan tir qua trinh so-

ch^, che bi^n cac san pham tir cu hanh tim cua tinh 
Soc Trang. Sau khi thu nhan, vo hanh tim dupc nia 
sach, sau do de rao nuoc, nghien nho va dupc trii 
trong ttii PE kin, tranh sang va khdng khi tham nhap, 
bao quan a 0 - 3''C. 

2.2. Phuong phAp nghi6n ohi 
2.2.1. Phuong phip bo tri thi nghidm 
Can lupng xac dinh vo hanh tim da nghien va 

ti^n hanh chi^t tach chat mau v6i 50 ml dung moi 
etanol 50% da axit hoa bang axit HCl 1%, trong be rira 
si&u am cong suat 750W. Sau qua trinh khao sat 
khoang dieu kien chiet don y^u to, da xac dinh duoc 
khoang bien thien cua cac yen to anh huong, tir do 
ti^n hanh thi^t k^ di^u ki6n tach chiet da y^u td bao 
gdm nhiet dp, pH, thai gian va ty le dung mdi/ 
nguyen lieu theo quy hoach thuc nghiem (trinh bay 
trong bang 1). Sau khi chiet, dung dich chat man 
dupc lpc qua giay lpc de do ham luong anthocyanin 
BSng 1. Bang ma h6a v^ khoang bi^n thifin cua c^c 

y^u t^ nghifen ciiu 

Bien nghien 
ciiu 

Nhiet do 

pH 

Thdi gian 

Ty 16 dung 
mdi/nguy^n 

Il?U 

Donvi 

°C 

phut 

ml/mg 

Ma 
hda 

X, 

x̂  
Xj 

X, 

Gia tri 

-1 

35 

2,75 

30 

15 

0 

50 

3,5 

45 

20 

1 

65 

4,25 

60 

25 

-a 

20 

2 

15 

10 

+01 

80 

5 

75 

30 

2.2.2. Fhurmgphip phan tich 
a. Phuong phip xie dinh him luong anthocyanin 

Hinh 1. Ph^ h^p thv ciia dich chi^t anthocyanin tir vo 
hdnh tim t ^ pH 1,0 vk pH 4,5 

Tong luong anthocyanin co trong dich chiet 
duac xac dinh bang phuong phap pH vi sai, su dung 

hai dung dich dem co pH =1 (KCl + HCl) va pH = 4,5 
(KHCBH404+HC1) [4 ] . 

Ham lupng anthocyanin cd trong dich chiet vo 
hanh tim dupc tinh theo cong thiic sau: 

A x M x F x V 

9^1 
- (mglt) 

% Anthocyanin = rXlOO 
mxaOO->v)xlO" ' 

Trong do; a: ham lupng anthocyanin, (mg/1); 

"•^ tA),nuj{pH=l" A7oonn].pH-l) " (^Vmax.pH= 4,5'A70On]n.pH= 

4.5); 

M; khdi lupng phan tii cua Cyanidin 3-glucoside; 
M-449,2 (g/mol); 

F: He sd pha loang; V: Th6 tich dich chi^t, (lit); g 
= 26900: he sd hap thu phan tu, mol-l.cm-1; 

1: la chieu day cuvet (1 cm); m: Khdi lupng 
nguyen lieu ban dau (s)',vr. Do am nguyen Ueu (%). 

b. Phuong phap xac dinh tinh khing oxy hoi 
cua dich chld't vd hinh ti'm 

Ve nguydn tac, cac chiit khang oxy hda se tnmg 
hoa gdc DPPH (2,2-Diphenyl-l-picrylhydrazyl) bang 
each cho hydrogen, lam giam dp hap thu tai budfc 
song cue dai va mau cua dung dich phan ling nhat 
dan, chuyen tir mau tim sang mau vang nhat. Gia tri 
mat d6 quang OD cang thap chiing to kha nang bat 
gdc tu do DPPH cang cao. 

Kha nang bat gdc tu do DPPH duoc xac dinh 
theo phuang phap DPPH (Blois, 1958). Hdn hop 
phan ling co the tich 1500 pL gdm 750 pL DPPH 
(250 pM) va 750 pL cao chiet pha trong ethanol vdi 
cac ndng do khac nhau. Hdn hpp dupc li trong tdi a 
37''C trong 30 phiit, sau do do dp hap thu cua DPPH 
bang may do quang pho a buoc sdng 517 nm. Thi 
nghiem lap lai tuong tu voi kiem chiing duong la 
vitamin C vdi day ndng dp vitamin C trong phan ling 
lan Itrot la 1; 2; 5; 10 va 20 pg/mL. Kha nang khang 
oxy hda duoc tinh dua vao gia tri IC50 (kha nang 
trung hoa 50% gdc tu do) dua tren phuang trinh 
tuyen tinh cua vitamm C va dich chiet [11 

2.2.3. Phuong phip toin hoc 
Cac thi nghiem dupc thiet ke theo md hinh 

Central Composite Design (CCD) vdi bdn bien sd 
dpc lap (nhiet dp, pH. thdi gian va ty le dung 
moi/nguyen Ueu) va ham muc tieu la ham lupng 
chat mau anthocyanin. M61 bien sd tien hanh tai 5 
miic (-a, -1, 0, +1, +a) duoc binh bay trong bang 1. 
Cac thi nghiem duoc lap lai 2 lan. Tinh toan dp tin 
cay cua sd lieu, phan tich ANOVA tim phuang trinh 
hdi quy bang phan mem Design Expert 10. 
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Phuong t r inh hoi quy cd dang: 

Y - P o + PiX, + P2X2 + P3X3+p,X,+Pi,XiX,+ 

PaaX^X^ + P33X3X3 + P44X4X4+ Pj^XiXa + 

P:3XiX3+Pi,XiX4+ P33X2X3+P24X2X4+ P34X3X4 
3. KET QUA VA THAO LUAN 

3.1. X^c dinh phirong trinh h6i quy 
Sau khi tien hanh cac thi nghiem khao sat so bd 

anh huong cua cac yeu td ti le dung moi/nguyen 
lieu, pH, thoi gian va nhiet dp sieu am d^n kha nang 
tach chiet ham lupng anthocyanin tir vd hanh tim, da 
dua ra bai toan tdi uu hoa de tdi im cac yeu td anh 
hudng, nham thu duoc ham lupng anthocyanin Idn 
nhat. Cac miic tien hanh thuc nghiem cho ca 4 yeu td 
dupc trinh bay trong bang 1. Ap dung mo hinh 
Central Composite Design (CCD) d^ thi^t k^ cac thi 
nghiem, 29 thi nghiem da dupc thuc hien, mdi thi 
nghidm duac lap lai 2 lan, ket qua cua ham lupng 
anthocyanm duoc trinh bay trong bang 2. 
Bang 2. Bang ma trSn ma hoa theo m6 hinh CCD va 

k^t qua tfiuc nghidm cua h ^ muc ti6u 

TT 

1 

2 

3 

4 

5 

NhiM 
do (»C) 

(A) 

35 

65 

35 

65 

35 

pH 
(B) 

2,75 

2,75 

4,25 

4,25 

2,75 

Thai 
gian 

(phiit) 
(C) 
30 

30 

30 

30 

60 

Tyle 
DM/N 
L(D) 

15 

15 

15 

15 

15 

Ham luong 
anthocyanin 

(mg/ 
100 g) 
25,913 

29,006 

25,81 

29,73 

25,19 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

65 

35 

65 

35 

65 

35 

65 

35 

65 

35 

65 

20 

80 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

2,75 

4,25 

4,25 

2,75 

2,75 

4,25 

4.25 

2,75 

2,76 

4,25 

4,25 

3,5 

3,5 

2 

5 

3,5 

3,5 

3,5 

3,5 

3,5 

3,5 

3,5 

3,5 

3,5 

60 

60 

60 

30 

30 

30 

30 

60 
60 

60 

60 

45 

45 

45 

45 

15 

75 

45 

45 

45 

45 

45 

45 

45 

15 

15 

15 

25 

25 

25 

25 

25 
25 

25 

25 

20 

20 

20 

20 

20 

20 

10 

30 

20 

20 

20 

20 

20 

JO l'3 

"... .24 

32,69 

25,22 

33,96 

24,88 

34,35 

27,88 

36,82 

29,93 

37,88 

20,37 

34,47 

29,22 

31,85 

31,28 

36,13 

24,63 

32,14 

39,33 

39,91 

39,83 

40,02 

39,95 

Phan tich su phii hpp cua md hinh va sir c6 

nghia cua mo hinh dupc danh gia qua phan tich 

ANOVA (Bang 3) va cac chi sd tuong quan. 
Bang 3. K t̂ qua phiin tich hdi quy theo mo hinh da thiic b$c hai cho ham lugng anthocyanin 

Yeu te 
Mo hinh 

A- Nhiet do 
B-pH 
C-Thoi gian 

D-TyleDM/NL 
AB 
AC 

AD 

BC 

BD 

CD 

A" 

B= 

a 
D^ 

Phan dir 

SS 
866,79 

268,16 
8,32 
32,93 

69,06 
0,15 
0,16 

20,65 

3,54 

0,41 

5,99 

255,65 

144,54 

63.77 
217,87 

3,39 

DF 
14 

14 

MS 
61,91 

268,16 
8,32 

32,93 
69,06 
0,15 
0,16 
20,65 

3,54 

0,41 

5,99 

255,65 

144,54 

63,77 
217,87 

0,24 

F 
255,58 
1106,95 

34,35 
135,92 
285,07 
0,63 
0,64 

85,24 

14,63 

1,68 

24,72 

1055,34 
596,66 

263.24 
899.35 

P 

< 0,0001 
< 0,0001 
< 0,0001 

< 0,0001 
< 0,0001 
0,4422 
0.4365 

< 0,0001 

0,0019 

0,2160 

0,0(M)2 
< 0,00(11 

<0,0(Kii ' 

<0,0{)()i 
< O.OOOl 
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LoF 

PE 

Tdng tiiong quan 

3,09 

0,30 

870,18 

10 

4 

28 

0,31 

0,076 

4,06 0,0947 

Rlictoh=0,979;RVe„d«,-0,992; CV=1,56% 

SS: tong binh phuang; DF: bac tu do; MS: Trung binh binh 
phuong; F: ty sd Fisher; P: Miic dd khong tin c^y; 
LoF: Su kh6ng tuang thich; PE: Sai sd ng^u nhien. 

Su CO y nghia cua cac he so hoi quy dupc ki^m 
dinh bdi chuan F, vdi cac gia tn p<0,05 cho biet cac 
he sd hoi quy cd y nghia. Nhu vay, bang 3 cho thay 
gia tri "Model-F- value" la 255,58 va mo hinh hoan 
t o ^ cd y nghia thdng ke vdd do tin cay 99% 
(p<0,0001). Vdd tat ca c^c y^u td nhi&t dp, ndng dd 
dung moi, ti Id dung mdi/nguyfen li6u, thdd gian chidt 
vk su tuong tac timg cap ydu td cd gia tri p<0,05 cho 
bidt tiing yeu td nay co nghia va gia tri A, B, C, D, 
AD, BC, CD, A^ B^ C^ D^ deu c6 y nghia ti-ong md 
hinh. Gia tii he sd R^^c dmh va R\,^^ ,hmh ^oi vdi ham 
luong anthocyanin lan lupt la 97,9% va 99,2%, cho biet 
su bien thien cua ham lupng anthocyanin chidt dupc 
la do tac ddng chu ydu ciia cac bidn dpc lap nhu nhifet 
dd chiet, thai gian sieu am va nong dd etanol va chi 
cd 0,21% la do cac yeu td ben ngoai khdng xac dinh 
bod md hinh gay ra (sai sd nglu nhien). Ben canh do, 
he sd bien thi^n CV (1,56%) thap chiing to cac tiii 
nghiem dupc thuc hien chinh xac vdi dp lap lai cao. 

Them v^o do chuan F cho su khong tuong thich 
(LoF) cua md hinh la 4,06 (p=0,0947) chimg to md 
hinh hoan toan hrong thich voi thuc nghiem. Di^u 
nay cung duoc the hifen trong hinh 2. 

Predicted vs. Actual 

Hinh 2. SII tuong thich ciia m6 hinh v6i thiiC nghidm 

Tir cac gia tri phan tich co nghia a bang 3, loai 
cac he sd khong cd nghia va thay vao phuang trinh 
hoi qui tdng quat, gia tri ham mong dpi dupc bi^u 
di^n theo phuang trinh thuc nghidm cu the sau: 

Y- -102,056 + l,265Xi + 28.275X2 + 0,396X3 + 
3,851X4 + 0,015 X, X4 + 0,042X2 X3 + 0,008 X3 X4 -
0,014X,2- 4,196X2^-0,007X3^- 0,116X/(1) 

Trong do: Y la ham luong antiiocyanm mong 
dpi. Xi, X2, X3, X4 la cac tham sd cua ham hdi quy 
thuc nghiem da dupc chuyen sang bi^n sd thuc; lan 
luat la nhiet dp, pH, thdi gian, ti Id dung moi/nguyen 

heu. 

3.2. Anh hirdng cua di^u ki^n chi^t tkch 
Anh hudng tuong tac cua cac y^u td d^n ham 

luong anthocyanin co th^ duoc giai thich bang 
phuong trinh hdi quy (1). Dp Ion cua he so hoi quy 
the hien miic dp anh huong cua yeu td do len ham 
muc tieu. Dau cua chiing ndi l^n tinh chat cua anh 
hudng, dau (+) la tac ddng duong va dau (-) la tac 
dpng am. Nhiet dp chiet co anh huong lan nhat ddi 
vdd ham lupng anthocyanin chiet dupc (anh hudng 
tich cue b^c mdt va tidu cue bac hai). Di&u nay cd 
the dupc giai tiiich la do khi tSng nhiet do, su 
khuech tan, hoa tan cua chat mau anthocyanin tang 
va dp nhot dung mdi giam dan den su tang tdc dp 
chuyen khdi, lam tang tdc dp trich ly chat mau. Anh 
huong cua thdd gian danh sieu am va ty le dung 
moi/nguyen lieu ddi vdi ham lupng anthocyanin 
cung tuong tiJ. Thdd gian sieu am cang dai, cac bi&n 
doi cua nguyen heu do song sieu am gay ra cang sau 
sac. Nhtrng khi da dat nguong tdi han tiii thdi gian 
dai qua miic cung lam ham lupng antocyanin giam 
sau. Cd the giai thich do thoi gian sieu am qua dai 
lam gia tang ma sat sinh ra nhiet, dong thdi vdi su 
pha va cac thanh te bao diln ra tiiet de, phan hiiy 
anthocyanin [2]. 

Khi luong dung moi cang Idn thi hieu qua trich 
ly cang tSng do chiing ludn tao duoc mdt su chenh 
lech ndng dp can thiet ben trong va ben ngoai moi 
tnrong, tiic la ludn cd dpng lire cho qua trinh, toan 
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bd khdi nguyen lieu duoc tiep xiic hoan toan vai 
dung moi va dudi tac dpng cua sdng sieu am thi gan 
nhu toan bp anthocyanin trong nguydn lieu se duoc 
chuyen vao trong dung mdi. Tuy nhien, neu ty le nay 
qua Ion se lam cho nong dp chat can chiet trong 
dung dich chiet rut duoc thap, gay khd khan va hieu 
qua kinh te kem. 

Dp pH CO anh hudng manh me den ham lupng 
anthocyanin. Trong moi truong axit, vifec chidt xuat 

la tiiuan Ipi dupc giai thich boi su hien dien cao hon 
cua anthocyanm a dang cation fla\yliii"i on dinh 
hond-pHtiiaplS]. 

De quan s^t su anh huong hiong tac cua cac y^u 
to chiet den ham lupng anthocyanin mpt each tuimg 
minh, do tiii b^ mat dap ling bieu dien su tiiong tac 
ciia timg cap y^u td khi co dinh yeu to con lai dupc 
thuc hien (Hinh 3). 

A Tenperature (°C) 

Hinh 3a. Anh huong ciia nhi§t 
dOvapH 

Hinh 3b. Anh huong ciia pH vk 
thoi gian sigu kca 

Hinh 3c. Anh huong ciia nhiet do 
vk th6i gian si6u km 

Hinh 3d. Anh hudng ciia nhi^t 
dp v^ tyle DM/ML 

D Sodem.rawiiBlonal'alio (r*9l 

Hinh 3e. Anh huong cua pH vii 
tyl^DM/NL 

Hmh 31 Anh huong cua thdi gian 
vAtyl^DM/NL 

Hinh 3. Do thi b^ mat d̂ p ling bî u di&i su tuong tk: cua tiing cap y^u t̂  dfe Mm lugng anthocyanin chi^ 

3.3. Toi uu hda qua trinh chi^t t^ch 

Tir phuang trinh hoi quy cho ham lupng 
anthocyanin, tien hanh tdi im hda dieu kien chiet 
chat mau anthocyanin theo phuong phap be mat dap 
ling bang phan mdm DXIO. Ket qua mo hinh du 
doan ham luong anthocyanin thu dupc la 40,117 
mg/100 g nguyen heu tai dieu kien chiet tdi uu co h6 
tra song sieu am nhu sau: nhiet dd 55°C, pH 3,44, 
thai gian 44 phiit, ty le dung mdi/ nguyen lieu la 
19,42 ml/g. De kiem chiing su chinh xac cua md 
hinh, cac thuc nghiem kiem chiing duoc tidn hanh 

tai dieu kien chiet tdi uu. Ham lupng anthocyanin 
tiiu dupc tir ket qua tiiuc nghiem la 39,913 + 0,217 
mg/100 g nguyen lieu. Su tuong quan giua hai gid tri 
tinh toan va thuc nghiem da khang dinh tinh chinh 
xac cua md hinh va su tdn t^ ciia diem tdi uu trong 
dieu kien nghien cuu. 

3.4. K t̂ qua khao sdt tinh khing oxy hda dia 
dich chi^t hi vd hanh tim 

Hoat tinh chdng oxy hda cua didi chiet tir vd 
hanh tim duoc danh gia bang phuong phap bay gdc 
tu do DPPH vdd chat chuan la vitamin C, the hien 
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qua gia tri ndng dd cua mSu ma tai ndng dp do cd th i 
ire chd hoac tiimg hoa 50% gdc tir do DPPH. IC50 cd 
gia tii cang thap thi kha nang ch6ng oxy hda cua 
mSu dd cang manh va ngupc lai. K^t qua thu hoat 
tinh khang oxy hda cua cao tir vd hanh tim bang 
phuong phap DPPH duoc ghi nhan d hinh 4. 

Hieu siiatkhango\i hoa 

Nflng addionohiAt{Mg/rnL 

-•-"oliatgocDPFHaiaM^IC -•-"obStaoctiPPHaiadiciicinfl 

Hmh 4. Bilu dd th i h i ^ hoat tinh chdng oxy hda 
cua djch chilttli vd h^nh tim so vdi vitamin C 
Kha nSng chong oxy hoa cung nhu hieu qua 

trung hda gdc tu do cua vitamin C va dich chidt tir 
vd hanh tim dupc so sanh dua vao gia tri IC50. Gia 
tri IC50 cua dich chidt tir vd hanh tim va vitamin C 
tinh dua vao phuong trinh tuydn tinh ciia timg loai 
the hien d bang 4. 

Being 4. Gid tri IC50 cua vitamin C vk dich chilt tir vd 
hanh tim 

Man 
Dich chiet vo 

hanh tim 

Vitamin C 

Phuong trinh tuyen 
tinh 

Y-0,9948x4-0,4353 

Y.2,8427x +2,9351 

(lig/mL) 

49,824 

16,567 

Kdt qua cho thay, kha naag chdng oxy hda cua 
chat chuan vitamm C manh hon gap 3 lan so vdi dich 
chidt cua tir vd hanh tim tuoi. 

4. KFT LUAN 

Trong dieu kien chiet xuat vdi str hd tro ciia 
sdng sieu am, dieu kien chi^t anthocyanin tir vo hanh 
tim da dupc tdi tm hda d cac dieu kien: nhiet dp 55°C, 
pH 3,44, thai gian 44 phiit, ty le dung moi/nguyen 
lieu la 19,42 vdi dung mdi la etanol 50% da axit hda 

bang axit HCl 1%. Ham lupng anthocyanin thu dupc 
tir ket qua tiiuc nghiem la 39,913 + 0.217 mg/lOO g 
nguyen heu. Khao sat hoat tinh khang oxy hda cua 
dich chiet vd hanh tim dua vao phuong phap DPPH 
da xac dinh dupc dich chi^t vd hanh tim (IC50 = 
49,824 ug/mL) cd kha nang khang oxy hda d miic 
trung binh so vdd vitamin C (ICjo^ 16,567 pg/mL). 
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OPTIMIZATION OFTHE EXTRACTION OF ANTHOCYANINS FROM SHALLOTSKIN (Allium 
ascalonium L) USING RESPONSE SURFACE METHODOLOGY 

Tran Phuong Chi, LellieTam, Hoang Thi Le Hang, Tran Dinh Thang 
Summary 

Shallot skin (Allium ascalonium L.) is a waste with high antioxidant capacity. In this work, the conditions for 
extraction of total anthocyanins from shallot skm were studied according to the following variables: 
temperature, pH, solvent: raw material raUo and time, usmg Ihe response surface methodology. The 
optimized anthocyanin levels were 39.913 + 0.217 mg/100 g fresh weight, under the following conditions: 
temperature of 55"C; pH of 3.44; ultrasonication time of 44 minutes; solvent:raw material ratio of 19.42 
ml/mg. This study also evaluated the ability to capture free radicals DPPH of shallot skm extract (10^ = 
49.824 yg/mL) with the comparation with vitamin C (IC^= 16.567 ng/mL) in experimental concentrations. 
These data offer that the extract from shallot skin may be considered as a potential source of biological 
agents for developing functional foods or drug. 
Ifeywords: .Allium ascalonium L. Shallot skin, optimization, extraction, anthocyanin, antioxidant, IC^ 
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