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T6MTAT 
Ham lugng anthocyanin trong dich ddu tam dugc khao sat trong suot tbdi gian xd Iy nhiet vd a cac ch^ do 
xir ly nhiet khac nhau nhdm danh gid tac dong cua nhiet do den su thoai hoa anthocyanin. Qua trinb bien 
ddi cua ham luong anthocyanin bdi nbiet dp fheo thdi gian d ch^ dp xii Iy nhiet dich dau tlm khong bd sung 
dudng la phan iing b^c nhat, tuan theo phuong trinh Arrhenius. Kha nang chdng oxy hoa cua anthocyanin 
trong dSu tam bi bien ddi dirdl tac dung cua nhiet do trong qua trinh xti ly ntdtt Viec bd sung dudng 
glucose, trehalose, saccharose vdi bdm lugng 10% vao dich ep dau tdm co tac dung bao ve anthocyanin 
trong dich dan tdm, trong do trehalose co kha nang bao ve anthocyanin tdt hon. Kba nang khang oxy hoa 
cua dich dau tdm giam khi tang nhiet dp xii ly nhieL O nhiet do duoi 70°C, kha nang khang oxy hda cua 
dich dau tdm giam theo thdi gian tuy nhien dudi cbe dp xu ly nhi^t d nhiet dp cao (80°C, 90°C) co sii pbuc 
hoi kha nang khang oxy hoa. 

Tiz'kh6ai Anthocyanin, dau tim. DPPH, FRAP, khang oxy hoa, trehalose. 
1. BAT VIIN BE 
Trdi ddu tdm Id mdt nguon nguyen heu giau hop 

chat phenoUc va cd kha ndng chdng oxy hda cao. 
Trong do, anthocyanin la hgp chat phenoUc cd ham 
luong cao nhat trong trdi ddu tam. Dau tam cd the 
dupe dung chl biln thanh cdc loai san pham da dang 
nhu nude ep ddu tam, nude ep ddu tam cd dac, ruou 
ddu tdm, mirt jam...Trong qud trinh che bien, nhd 
san xuat thudng dp dtmg cdc qua trinh xu Iy nhiit 
nhu thanh trimg hay tiet trimg de tieu diet vi smh 
vdt, tdng thdi gian bdo qudn cho sdn pham. Trong khi 
dd, anthocyanin la mot sdc td cd the bi biln ddi dudi 
tdc dung cua nhiet dp. Nghidn cuu da cdng bd chiing 
mmh nhiet do cd anh hudng rdt ldn din do ben cua 
anthocyanin, ham lugng anthocyanin trong nguyin 
lieu giam tiiy theo miic dp xu Iy nhiet. Viec can ddi 
muc dp tiet trung vd ham luong chdt dmh dudng, 
chat khdng oxy hda dugc nghidn cuu nhdm dam bao 
an todn vd sinh thuc pham ddng thdi giii lai cdc chat 
dinh dudng vd cdc chat cd boat hnh sinh hgc la can 
thiet [1]. Trong nghien ciru nay, su thay ddi hdm 
Iugng anthocyanm trong dich ddu tdm va hoat tinh 
khang oxy hda ciia dau tdm dudi dnh hudng cua cac 
chl dd xir Iy nhiet dugc khao sat Ddng thai su anh 
hudng cua vide bd sung cdc loai dudng din quy luat 
biln ddi cua hdm luang anthocyanin dirge khao sdt. 

' Trudng Dai hpc Bach khoa - Dai hpc Qu6c gia TP H6 Chf 
Minh 

2.NGUYB\ILJEUVAP 
Ddu tdm (Moras alba L) dugc thu hoach tir vudn 

a Lam Ddng vd van chuyen vd phdng thi nghidm. 
Dau tdm tucri dtrge xu Iy ldm sach dugc phdn phdi 
vdo cdc bao bi nhira chiu nhiet lanh va dugc cap ddng 
d -20*'C. Nguyen lieu dugc ra ddng trong khdng khi 
tu nhidn vd dugc ep tach bd, thu dich ddu tdm trudc 
khi tin nghiem. Cdc hda chat phdn tich dugc sir dung 
trong nghien cihi dat tieu chuan phan tich. Dudng 
trehalose dugc cung cap bdi Cdng ty Nagase, Nhat 
Ban. 

Qua trinh xir Iy nhiet cho dich ddu tam: dich ddu 
tdm sau khi Ip dirge phdi trdn theo cdc loai dudng 
trehalose, glucose, sucrose vdi ndng dp 0%, 10%, sau 
dd duoc phdn phdi vao cdc dng nghiem vdi dudng 
kinh trong 18 mm, chilu day dng nghidm 1 mm, 
nhiit do tai tdm dung dich dugc xdc dinh vd theo ddi 
bdng dan do nhiet do Ioai T. Dilu kien truyen nhiet 
dugc xem Id dn dinh. 

Hoat tinh khdng oxy hda cua dich ddu tam duoc 
phdn tich bdng hai phuong phap DPPH vd FRAP [2], [3]. 

Anthocyanin dinh Itrong vd duoc chuyen ddi 
thanh duong lugng cyamdin-3-gIucoside xdc dinh 
theo phuang phdp pH vi sai. 

Qud trinh bien ddi hdm lugng cua anthocyanin 
thdng thudng diroc bieu diln bdi phuong trinh phan 
img bac 1 [4]: 

C-CoXexp(±kiXt) (2) 

Trong dd: C la hdm lupng anthocyaiun (VTM C) 
tai thdi diem khao sat; CQ: hdm lugng anthocyanin 
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(VFM C) tai tiidl diem t = 0; k,: hdng sd tdc do phan 
ung bdc 1. 

Nhiet do anh hudng din tdc do suy thoai cua 
anthocyanin dugc thi hien bdng phuang h-inh dgng 
hgc Arrhenius: 

I n k - l n A o - E y R T (3) 
Trong dd: k: hdng sd tdc do phdn ung (mm^) tun 

dugc d phuang trinh 1; Â ,: hdng so; R: hdng sd khi ly 
tudng (8,314 J/moI.K); T: nhiet dp phan ung (K); E :̂ 
nang luang phan tmg. (kj/mol). 

Vitamin C (ascorbic acid) trong dich ddu tdm 
dupe phdn tich sir dung phan iing vdi 
molybdophosphoric acid tao phiic chdt 
phosphomolybdenum. Kit qua dua ra dudi dang 
mg/L. 

Phuong pbap xu ly sd lieu: Mb\ tiii ngbiem dugc 
lap lai 3 lan vd kit qua Id gid tri trung bmh cua 3 Ian 
lap lai. Viec ddnh gid sir khdc biet giua cdc mdu thi 
nghiem dugc thtrc hien bdng phuang phap tiidng ke 
ANOVA (Analysis Of Variance) (a = 0,05) bdi phan 
mem Statgraphic Centiition 18 - X64. Cdc phep tinh 
toan dupe tien hdnh tren phan mem Microsoft Excel 
phien ban 2013. 

3. K£T QUA VA BAN LUAN 

3.1. Thdnh phdn hda hgc va ddc tinh hda ly cua 
dich ddu tlim nguydn hdu 

Bang 1. Ddc tinh hda ly ciia dich dp trdi ddu tam 
Tbong sd 

Nong do chat kbo 

pH 

Ham lupng dudng 
tdng 

Ham lupng dudng 

kbu 

Ham luong acid 

ascorbic 

Ham luong 
anthocyanin tong 

Kha nang khang oxy 
boa tbeo FRAP 

Kha nang khang oxy 

hoa theo DPPH 

Donvi 

% 
g/L 

g/L 

mg/L 

mg/L 

Hmol TEAC/g 

Hmo! TEAC/g 

Giatn 
8,533 + 0.19 

3,67+0,03 

68,78+ 1,31 

63,108 + 1,61 

369+1,20 

569,24 + 7,43 

36,76 ± 2,37 

48,81 +4,72 

Ddc tnmg hda ly cua dich ddu tam nguyen heu 
dugc khao sat tnrdc khi tiln hdnh cdc thi nghiem xit 
Iy nhiet. Ket qua duge trinh bay d bang 1 cho thay, 
ndng do chat kho cua dich dau tdm khoang 8,5% thap 
hon vdl cdc nghien cihi trudc tren qua ddu tdm tuoi. 
Ndng do chdt khd cua ddu tdm trdng (M albd^ duoc 
bdo cdo vao khoang 29,5% [5] va 18,8% [6]. Gia hi pH 
cua cac loai qua mong nhd nhu mam xdi, ddu tay va 

Viet quat dugc bdo cao vao khoang 2,65 - -J '• ^'^ 
pH cua dich ddu tdm nghien ciiu do dugc \ ' khoang 
3,67 ndm trong khoang gid tri trdn vd tuoii'. dong 
kit qua ciia Imran Khan va cdng su tren ddu tam 
trdng Id 3,35 [6]. Hdm Iugng dudng tdng va hdm 
luong dudng khir cua dich dau tdm ndm ti-ong 
khoang gid hi dudng tong cua cdc loai qua mong la 
3,88 - 14,15% vd khoang gia fri dudng khir la 3,88 -
10,47%, tiiap ban so vdi ddu tdm den co li " ' '̂ ^^^S 
dudng tdng 127,18 g/kgvd dudng khu la i^' --•^g/kg 
[7]. 

Hdm Iirgng acid ascorbic cila mdu nam trong 
khoang gia hi vitamm C cua qua mgng va cao hon so 
vdi kit qua nghien ciiu cua Escrisli va Orhan (2007) 
ti-dn ddu tam frang Id 224 mg/L [5]. Hdm lupng 
antiiocyanin tdng thu dupe la 569,24 mg/L cao hon 
so vdi hdm lugng anthocyanin tdng cua ddu tdm dd 
(M. mbra) la 193,85 mg/kg [7]. Gia tri hdm Itrgng 
acid ascorbic va bam lupng anthocyanm tdng cho 
thay ddu tdm la mgt ngudn gidu cdc chat chdng oxy 
hda tu nhien. Su khdc nhau ve cdc gid tn khao sdt so 
vdi cdc nghidn ciiu trudc cd the do cac yeu td nhu 
gidng, lodi, tinh trang mdi trudng va dieu kidn chdm 
sdc frong qua trinh cdy phdt triln. 

3.2. Kha nang khang oxy hda ctia dich ddu dim 
Khd ndng chdng oxy hda ciia mdu duoc xdc dinh 

tiieo hai phuang phdp FRAP - dinh Iugng boat tinh 
chdng oxy hda dua fren kha ndng cho dien tir cua 
chat chdng oxy hda vd phuong phdp DPPH - dinh 
Iugng hoat tinh chdng oxy hda dua frdn kha ndng 
quet goc tir do. Kha ndng chdng oxy hda cua dich 
dau tdm theo phuong phap FRAP la 36,76 nmol 
TEAC/g, gdn nhu tuong ddng vdi nghien cuu fren 
dau tdm tim Id 33.9 ^mol TEAC/g [7]. Kha ndng 
chdng oxy hda xdc dinh theo phuong phap DPPH la 
khoang 48,81 nmoITEAC/g, cao bon so vdi phuong 
phap FRAP. Cdc nghien ciiu ve khd nang chdng oxy 
hda ddi vdi ddu tam dd vd dau tdm den bdng hai 
phuong phdp DPPH vd FRAP cung thu duoc ket qua 
cua phuong phdp DPPH cao ban [5]. Cac hgp chat 
phenobc ddng vai frd chinb frong viec tao nen hoat 
tinh chdng oxy hda tdt cho dich dau tdm. Chung cd 
khuynh hudng chuyin elecfron hoac iit̂ uyen tu 
hydrogen cho gde tu do. Cac hgp chat plKiiolic bao 
gdm flavonoid, cbdng ban nhu anthocyanm (iuc la 
cyanidin glucosides vd pelargonidin gluco'̂ KJes), 
flavonols (quereetin, kaempferol, ni, - • .-,)̂  
flavanols (catechms vd epicatechin) [8]. '1,, .|, '̂ 
ddi vdi ddu tdm antiiocyanm ddng vai fro , , p,' 
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frong cac hgp chat phenolic. Ngoai ra, acid ascorbic 
cung cd thi Id mdt chat chdng oxy hda manh khi tdn 
tai vol mdt Iugng ddng kl frpng qua tiroi. Acid 
ascorbic la vitamm hda tan frong nude vdi cac tinh 
khir tdt, dupe biet den bdi hoat tinh chdng oiqr hda 
cao nhd str trung hda cac goc tu do va cac dang oxy 
hoat ddng khdc [8]. 

3.3. Anh huong ctia qud trinh gia nhidt d^n hdm 
lupng anthocyanin tdng trong dich 6p ddu tam khdng 
bd sung dudng 

Mdu dich ep ddu tam sau khi xii ly nhiet dugc 
dem di xdc dinh hdm lugng anthocyanin tdng theo 
phuong phdp pH vi sai. Nhin chung, viec gia nhiet 
dich ep ddu tdm khdng bd sung dudng Idm ham 
lugng anthocyanin tdng giara dan khi tdng nhiet do 
vd thdi gian gia nhiet Nhiet dp tang cdng cao, ham 
Iugng anthocyanin tdng giam cang manh. Hinh 1 cho 
tiidy d nhiet dp 50"C, eCC vd 70°C sau khi gia nhiet 
frong vdng 80 phut thi hdm lupng antiiocyanin tdng 
giam lan lugt so vdi mdu ban dau Id 11,68%, 13,97% vd 
18,35%. Khi tang nhidt do lln SO-C vd 90°C, dp gidm 
tang manh hon d 80"C giam 28,11%, vd d 90''C giam 
47,07%. O 90°C, dudng bieu diln hdm lupng 
anthocyanm cd dp ddc cao hon cac nhiet do khdc the 
hien su suy thoai nhiet cua anthocyanin tang manh. 

Kara S. va Ercelebi E (2013) [11], hdm lupng 
anthocyanin tong cua ntrdc dau tam cd ddc cung 
giam dan khi tang nhiit dp vd thdi gian xij If nhiet. 

Hinh 1. Su thay doi hdm lugng antiiocyanin cua didi ddu 
tim khdng b6 sung dudng trong qud trinh xu ly nhiit 

Su suy giam ham luong anthocyanin tdng chii 
yeu Id do qua trinh oxy hda, su phdn tdeh cac ben kit 
cdng hda tii hoac do cdc phan iing oxy hda tang 
thlm frong qua trinh xu ly nhidt. Su suy thodi nhidt 
cua anthocyanm cd thi ddn den nhieu kit qua khac 
nhau tiiy thudc vao bdn chat vd dd khdc nghiet cua 
che do xu ly nhiet. Su suy giam anthocyanin cung cd 
lien quan din can tnic va su hiln didn cua cdc hop 
chat htiu ca. Tdc dp suy giam cda anthocyanm tdng 
trong qua frinh che biln va bdo quan khi nhiet do 
tang [9]. Kit qua thi nghiem cd sir tiiong ddng vdi 
cac nghien ciiu tnrdc ddy. Theo mdt nghidn ciiu cua 

Thai gian (phut) 

•50 "60 A70 X80 "90 

Hinh 2. Sg: thay ddi hdm higmg anthocyanin ctia dich 
ddu t£im khdng bo sung dudng khi xi> 1̂  nhidt theo 

Arrhrenius 
Vide nghien ciiu su bien ddi cua hdm lugng 

anthocyanin tdng fren nude ddu tay ciing cho thdy cd 
su biln ddi tuong hi. Trong khi dd, viec sii dung tia 
gamma dl chieu xa tiet trung frong khoang heu tti 0 
den 10 kGy, tdc do 1,43 kGy/gid sii dtmg thidt bi 
chilu xa Gamma ceU-220 Idm cho hdm Iupng 
anthocyanin frong dich qua luu giam di dang kl. 
Hdm lupng anthocyanin frong dich qua gidm khi 
tang Heu chilu xa, cu thi, lieu chieu xa 0,5 vd 10 kGy 
lam gidm Ian lugt Id 20% vd 90%. Ddng thdi lieu chieu 
xa 2 kGy dii vd hoat vi smh vdt nhtmg lam mat di 
43,5% lugng anthocyanin [11], 

Hinh 2 cho thay su suy giam anthocyanin frong 
qua trinh xir ly nhiet cua dich ddu tdm khdng bd 
sung dudng tudn theo phan iing bdc nhat, cdc 
phuong trinh tim duge deu cd he sd tuong quan R^> 
0,95. Cdc nghidn ciiu vl su suy giam hdm lugng 
anthocyanin tdng trong qua trinh xu ly nhiet ddi vdi 
nude dau tdy [11], nude cherry co dac [12], nude qua 
mam xoi (Wang va Xu, 2007); nude ddu tdm cd dac 
43''Brix [10] deu dua ra quy ludt biln ddi ham Iugng 
anthocyanin Id tudn theo phuong trinh bdc nhat vdi 
he sd bac phan iing nhu frong bang 2. 

Bang 2. Cdc gid tri k, ti/2 vd E^ cua dich ddu tdm 
khdng bd sung dudng 

Nhiet do 
PC) 
50 
60 
70 
80 
90 

k (phiit') 

0,0014 
0,0019 
0.0027 
0,0047 
0,0095 

t„! (gio) 

8,252 
6,080 
4,279 
2,458 
1,216 

E. 
(kJ/mol) 

45,846 

Vdi k; bAng sd tdc dp phan iing; tj/^ thdi gian 
bam lugng anthocyanin giam di mgt nua; E^: Nang 
lugng phan iing 
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Bang 2 cho tiiay gia tri tĵ a ddi vdi su suy gidm 
antiiocyanm a 50-C, 60''C, 70°C, 80*^ Ian lugt la 
khoang 8,2; 6,1; 4,3; 2,5 gid vd d 90"C chi cdn khoang 
1,2 gid. Nhu vay, cd till thay khi nhiet do lang gia hi 
ti/2 giam dan cho thdy tdc do phan iing phdn hiiy 
diln ra cang nhanh phii hgp vdi viec gid til hang sd 
tdc do phan iing k tang. Theo mdt sd nghien ciiu 
tiTide, nang Itrgng boat hda phan ung ctia nude ddu 
t4m cd ddc d 60"C, 70"C vd 80°C la E3= 46,32 kJ/mol 
(Kara va Ercelebi, 2013) tuang tu vdi kit qua ngbien 
Cliu thu duoe vd ddi vdi nude ep qua mam xdi 8,9° 
Brix la E,= 58, 95 kJ/mol [13]. Gid fri ndng lupng 
phan ling khdc nhau cd the do su khdc nhau vl ndng 
dp chat hda tan [12] va su thay ddi thdnh phan frong 
mdu frong qua trinh xu ly [14]. 

3.4. Su thay d6i kha ndng khdng oxy hda ctia 
dich ddu t ^ khdng bd sung dtrdng frong qud trinh 
xtrlynhi^t 

Cdc chat chdng oxy hod cd cdc tinh chat hda ly 
khdc nhau, vi chiing cd the hoat ddng theo cdc ca 
che khdc nhau frong cdc phirong phdp phdn tich vd 
dilu kien khdc nhau, viec kit bpp cac phuong pha 

phan tich se cho mdt kit qua md ta kb: ; .:ing^^^^ 
oxy bda tdt hon. Trong nghidn ciiu n,'. kh^ " ^ ^ 
khang oxy hda ciia dich ddu tdm dudi ic don^ |;"^ 
cac cbe dd xu ly nhiet khdc nhau dugc khao sat bang 
bai pbuong phdp FRAP va DPPH. Kit qua duoc tiie 
hien d hmh 3 cho tiiay, d cdc nhidt dd 50̂ C, SÔ C va 
70''C su tiiay ddi ham lupng antiiocyanm cd su tirang 
quan dtrong va tuong quan manh vdi ca hai phtrong 
phap xdc dinh boat tinh chdng oxy hda DPPH vd 
FRAP ( r > 0,98; p < 0,05). a SOX va 90°C, he sd 
tirang quan giam ddi vdi cd hai phuang phdp (r = 0,6 
- 0,8; p < 0,05). Bang 3 cho tiiay he sd J Quan 
cua phuong phdp FRAP vd hdm luong anthocyanin 
tdng cao bom so vdi phuong phap DPPH o cdc nhiet 
dp. 

Kit qua phan tich bdng hai phuong phdp DPPH 
vd FRAP ciing cd su tuong quan manh (r > 0,94; p < 
0,05). Kit qua nay phii hgp vdi nghidn ciiu trudc day 
[15] xac dinh kba ndng chdng oxy hod cua ntrdc frdi 
cdy bdng hai phuong pbap DPPH vd FRAP (r = 
0,922). 

^ uo 1 

100 1 

90 

SO 1 

-0 

0 

100 

90 
se 

so 

70 

50»C 
- • - F R A P 

- ^ ^ D P P H 

20 40 60 8 0 
Thai Rinn (plu'it) 

S0°(:' 

i * « 

0 20 40 60 
Thai gian (phut) 

S5 

no 

100 1 

1 " 
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- ^ F R A P 
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Then gian (phOt) 

^ 70"C 
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1 ^^DPPH 

1 I . - - ^ FRAP 90 t 

* • i 

70 L._ „ 

0 20 . 40 , ,,60 
Thai gian (phut) 

100 90°C 
—.-FRAP 

go - ^ DPPH 

^ ' I ^ 
J i ___ , : 1 ! 

70 

0 20 40 60 80 
Tho'i gian (phut) 

80 

a-b: cac gia bicdky ttr khac nhau tai cung mdt thai diem thi khac nhau cdy nghia thdng ke(P<o,OS) 
Hinh 3. Su bi^n ddi cOa hoat tinh chong oxy h6a cua dich dau tfai ep qua qua trinh xii ly nhit, neo hai 

phuong ph4p DPPH ra FRAP 
Hoat tinh chdng oxy hda duoc xac dinh bang 

phtrong phap FÎ AP co xu hudng giam nhanh hon so 
vdl phuong phap DPPH. O cac nhiet do 50°C va 60°C, 
str khac biet gitra hat phuong phap la khdng dang ke 
b khoang thdi gian ttr 0 Ain 40 phtit. O 70»C, ttr 0 den 

20 phiit, hai phuong phap cho gia tit xap xi nhau. a 
nhtet do cao hon va thdi gian xu ly nhiet din \,o„^ (],j 
kha nang chdng oxy hda ciia m^u theo pi. ,,, 
FRAP giam nhieu hon. Su khac nhau LTH,.-, , -
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phuong phap Id do do nhay khdc nhau cua cdc 
phuang phdp phdn tich ddi vdi thdnh phan cua mdu. 

a SÔ C vd gO^C, hoat tinh chdng oxy hda ciia 
dich dau tdm khdng bien ddi theo quy luat d cdc 
nhiet do bO^C, GÔC va 70"C. Hoat tinh chdng oxy hda 
giam dan ti-ong thdi gian xii ly nhidt a 40 phut. Sau 
50 phut xu ly nhiet hoat tinh chdng oxy hda lai cd xu 
hudng tang trd Iai. Sau 80 phut xii ly nhiet, kha ndng 
bit goc tu do cdn lai so vdi ban dau ldn luot d BÔ C vd 
gCC Id khoang 83,983% va 81,182%; cao hon so vdi 
gid tri d 40 phut. Viec giam boat tinh chdng oxy hda 
cua dich dp ddu tam sau qua trinh xu ly nhiet cd the 
duge giai tiiich bdi su giam cdc hpp chat cd kha ndng 
chdng oxy hda ban dau nhu cdc hpp chat phenolic 
ma anthocyanin chiem phan ldn, acid ascorbic [1]. 
Vile tdng hoac duy tri hoat ddng chdng oxy hda sau 
40 phut xu ly nhidt cd the Id do cd su hinh thdnh cac 
hgp chat mdi cd kha ndng ehdng oxy hda, mac du 
ham lugng cdc chat chdng oxy hda tu nhidn ban dau 
giam dang k l do xu ly nhiet. Qua qua trinh xu Iy 
nhiet keo ddi, su giam hoat tinh chdng oxy hda cd 
thi dupe phue hdi thdm chi Id tdng do su hinh thanh 
cac hop chat MRPs cd hoat tinh chdng oxy hda 
manh. Tuy nhien, chi khi qua trinh xu Iy nhidt d 
nhiet dd cao duge dp dung, sir pbuc hdi khd ndng 
chdng oxy hda mdi xay ra trong mdt khoang thdi 
gian. Hoat ddng chdng oxy hda cua MRPs chu yeu id 
do cdc hop chat cao phdn tir cd mdu ndu, duge hinh 
thdnh trong giai doan tien trien cua phan iing. Su 
hinh thanh cdc hgp chdt MRPs phu thudc vdo cudng 
dp vd thdi gian xu ly nhiet [16], [17]. 

Bdng 3. He sd tuang quan giua hdm lugng 
anthiocyanin tdng vd hai phuong phap, he sd tirong 

quan giua hai phircmg phdp DPPH va FRAP 

lugng anthocyanm tdng theo phuang phap pH vi sai. 
Kit qua dtrge thi hiln trong hinh 4. 

Nhiet do 
(»C) 
50 
60 
70 
80 
90 

TANxAA 
(DPPH) 

0,988 
0,980 
0,980 
0,624 
0,663 

TANxAA 
(FRAP) 
0,990 
0,986 
0,995 
0,753 
0,778 

DPPHx 
FRAP 
0,992 
0,978 
0,994 
0,943 
0,965 

7;4A'̂ Â  J4A(;-//am/uOT?^anthocyanin tdngxhoat 
ti'nh cbdng oxy boa 

3.5. Anh htrdng ciia v i ^ bd sung dudng din hdm 
lugng anthocyanm ciia dich ddu tdm trong qua trinh 
gianhi^t 

Mdu dich ep ddu tdm bd sung cdc Ioai dudng sau 
khi thanh trung d cac chl do sd dirpc xac dinh ham 

M. nBiiilitlmmi^ 

^Ti 

Nliietdo'" 

Hinh 4. Su thay ddi ham lupng anthocyanm. ctia 
dich ddu tdm bd sung dudng trong xii I^ nhi^t 
Sau khi thanh trimg cac dich dau tdm bd simg 

dtrdng ham lugng anthocyanin tdng ciing cd su suy 
giam (< 100%). Tuy nhidn, su suy giam d cac dich dau 
tdm cd hd sung dudng Id thap hon so vdi mdu khdng 
bd sung dtrdng. Ca ba loai dtrdng glucose, trehalose 
vd saccharose deu cd kha ndng ban che su suy giam 
ham Iugng anthocyanin. Bao vd vdng flavylium khdi 
su tan cdng cua ntrdc Id giai phdp can thiet de duy tri 
cudng dp man. Dudng cd kha nang giam hoat dd 
ntrdc vd cdc phan tti dudng cd the Hen kit hieu qua 
vdl nude, bdng each dd dudng cd the bao vd 
anthocyanin khdi su tan cdng cua cdc phdn tu nude 
vd tang SIT dn dinh cua anthocyanin [18]. Hinh 4 cho 
thay hieu qua bao ve anthocyanin giua cdc loai dtrdng 
khac nhau Id khac nhau. Cdc mdu bd sung dudng 
glucose vd trehalose d cac nhidt dd ddu ed hdm 
lupng anthocyanin cao ban so vdi mdu bd sung 
dudng saccharose. Ddi vdi dudng saccharose, d &fC 
mau bd sung dudng cd ham Iupng anthocyanin cdn 
Iai Id 96,44% cao hon so vdi mdu khdng bd sung 
dudng (95,33%), tiiy nhien d 70"C va 80"C thi khong 
cd su khac biet dang ke giiia mdu khdng bo sung 
dudng vd mdu bd sung dtrdng. Ddi vdi mdu bo sung 
dudng glucose va trehalose thi d 60''C, mdu bd sung 
dudng trehalose cd hdm lugng anthocyanin cao hon 
so vdi mdu bd sung glucose, cdn d TÔ C vd SCC thi 
cho kit qud ngupe lai. Ket qua thu dugc cd sir tuong 
ddng vdi nghien ciiu cua Kopjar vd Pilizota [18] khi 
bd sung 10% dudng vao nude ep qua mdm xdi den. 
Kit qud nghien ciiu trdn nude ep mdm xdi den cho 
thay ca ba loai dudng glucose, trehalose vd 
saccharose diu cd kha ndng bao ve anthocyanin khoi 
tdc dung cua nhiet dd. Ca ba Ioai dudng d SÔ C diu 
giup tang su dn dinh cua anthocyanin. Tuy nhien, d 
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70'̂ C vd d 90"C chi cd trehalose vd glucose cd tac 
dung bao ve antiiocyanm [18]. Cac phan tii dudng cd 
kha ndng bdn ki t bao ve tren be mat cau tnic phan tir 
do chung cd kha nang hinh thdnh lien kit hydro cdn 
ggi la "gia thuyet thay till nude". Trong bai loai 
disaccharide dugc su dung thi trehalose cd kha nang 
bao ve anthocyanm tdt hon. Trehalose cd nang luong 
tu do thap de kicb hoat Hen kit glycosydic nen cau 
tnic trehalose rat dn dinh kbi thiiy phdn so vdi 
saccharose [19]. Khdng nbu cac disaccbarides khac, 
trehalose khdng cd lien kit hydro ndi phdn tu true 
tilp, ca bdn ben kit ndi deu dugc ben kit thdng qua 
hai phdn tii nude, tao thdnh mpt phan cau tnic 
dihydrate. Su sap xep do tao cbo phdn bi cd mdt su 
linh dpng ddc biet xung quanh cac ben ket 
disaccharide cho phep chung cd the lien kit chat che 
hon vdi cac be mat khdng deu cua cac dai pban tii so 
vdi cdc disaccharide khdc [20]. Trehalose cd tac 
dung vugt trdi trong vide pha huy mang ludi cdc pban 
tii nude vd Idm cham sir tan cdng cua nd [21]. Ngoai 
ra, 5-hydroxy methyl hiriural (HMF) Id mot san 
pham thodi hda cua phan ung MaiUard vd caramel. 
HMF tdn tai d miic dd cao cd the anh hudng den su 
dn dmh cua anthocyanm, dieu do cung cd till giai 
thich cho viec bd sung trehalose va glucose Idm tang 
tinh dn dinh cua antiiocyanm. Nghien ciiu cua 
Sadilova Stmtzmg vd cs. (2019) [22] cho thay mdu bd 
sung glucose cd ham luong HMF thap nhat. 

4 . KETLUAN 

Dich qua ddu tam cd hdm lugng anthocyanm, 
hdm luong vitamin C va kha ndng khang oxy hda 
cao. Cac che do xii ly nhiet khac nbau anh hudng 
khdng ddng bd din kha nang khang oxy hda cua 
dich dau tam. Qud trinh tiianh trung nhiet Iam giam 
ham lugng anthocyanin trong dich ddu tam theo 
phuang trinh bac mdt Arbrenius, tu dd cbo pbep du 
doan bam Iugng anthocyanin trong qua trinb xu Iy 
nhiet nham muc dich thanh trung. Cdc Ioai dudng 
trehalose, glucose va saccharose cd kha nang bao ve 
anthocyanin d miic do khdc nhau. Kit qua nghien 
Cliu cd the Id bude khdi dau cho cac ngbien ciiu ve 
anb hudng cua ndng do cac Ioai dudng din hdm 
lugng anthocyanin trong dich ddu tdm nham tao co 
sd khoa hoc cbo cac qud trinh tiet trting va thanh 
tning trong thuc t l sdn xuat cung nhu cac cdng bd 
chat Iugng. Anh hudng ciia ndng do cac Ioai dudng 
va ndng do chat kho ctia dich qua dugc kien ngbi 
trong cdc nghien ciiu kl tiep. Ngoai ra, viec nghien 
Cliu kha nang bao ve anthocyanin cua cac Ioai dudng 

cimg dugc de nghi tnen khai cho cac plticrtiS P 
bet tning khac nhu chieu xa... 
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EFFECTS OFTHE PRESENCE OF SOME SUGARS ON THE DEGRADATION OF 
ANTHOCYANIN AND ANTIOXIDATION CAPACITY IN MULBERRY JUICE IN HEAT 

TREATMENT 
Chau Tran Diem Aî , Phan Ngoc Hoa\ 

Nguyen Thi Quynh Le\ Nguyen Ngoc Uyen^ 
^Hochiininb University of Technology (HCMUT) 

Summary 
Total anthoxyanin content in mulberry fluid was investigated during tbe heat treatment penod and m 
different beat treatment regunes to assess the impact of temperature on anthocyanin degradation. Amount 
of anthocyanm in the mulberry juice without adding sugar descresed over time under heat treatment. These 
reducbon showed a first order reaction as in Arrhenius's law. The antioxidant capacity of mulberry juice 
changed during tbe heat treatment. Tbe addition of sugar either glucose, or trehalose or saccharose at 10% 
into mulberry juice showed protective effect on anthocyanin in mulberry juice, in which, trehalose bad a 
better protection. The antioxidant capacity of mulberry juice decreased when temperature increased. At 
temperatures below 70°C, the antioxidant capacity of mulberry juice decreased over time, but the high heat 
treatment (SOX, 90°C) showed a restoration of antioxidant capacity. 
Keywords: Anlhoeyamn. mulbeny, DPPH, FRAP, antioxidant capacity, trehalose. 
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