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ABSTRACT

Thermal processing was applied to research juice made from dau Ha
Chau (Burmese grape) (Baccaurea ramiflora Lour.). The quality
parameters and analytical methods include total polyphenols content
(Folin-Ciocalteu reagent), total flavonoids content (AICl; complexation),
vitamin C and gallic acid content (high-pressure liquid chromatog.raphy-
HPLC) and antioxidant activity (DPPH free-radical scavenging activity)
were observed in the thermal treatment processes. The results showed that
the conditions of blanching, preheating and pasteurization were selected
at 90°C-90 seconds, 85°C-2 minutes, 90°C-1.5 minutes, respectively. The
quality parameters of the juice after thermal processing were 244.57
mgGAE/L (polyphenols), 193.47 mgQE/L (flavonoids), 115.97 mg/L
(vitamin C), 17.62 mg/L (acid gallic) and 383.95 mg/mL (ECsp),
respectively. The results could be applied to the industrial beverage
processing process made from dau Ha Chau for diversifying products
from this fruit.

TOM TAT

Quda trinh xu Iy nhiét duwgc dp dung trong nghién ciru dich ép lam tir trai
ddau Ha Chau. Cdc chi tiéu chat lwong va phuong phap kiém trong cdc
cong doan xir Iy nhiét la polyphenol tong s6 (thuoc thir Folin- -Ciocalteu),
flavonoid tong sé (tao phirc AICly), vitamin C va acid gallic (sac ky long
cao dp HPLC) va kha ndng chong oxy héa (DPPH) thé hién qua hoat tinh
khang oxy héa (gid tri ECso mg/mL). Két qua nghién civu di chon dwoc
diéu kién chan, dun so bo va ché do thanh trung dwoc chon lan lwot la
90°C-90 gidy, 85°C-2 phiit, 90°C-1,5 phiit itng véi chdt heong ciia dich ép
ddu theo thir tw cdc chi tiéu quan sat la 244,57 mgGAE/L, 193,47 mgQE/L,
115,97 mg/L, 17,62 mg/L va 383,95 mg/mL (ECso). Két qua nghién ciru
6 thé ap dung cho quy trinh ché bién mede gidi khat lam tir trdi dau gop
phan da dang hoa san pham tir déu.
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1. GIOI THIEU

Dau Ha Chau (DHC) (Baccaurea ramiflora
Lour.) 14 tén goi cua mot gidng dau dic san thuc
huyén Phong Dién, thanh phd Can Tho, c6 huong
thom va vi chua ngot hai hoa va da dugc dang ky
bao ho thuong hiéu. Cdy DHC dugc hinh thanh do
qua trinh tuyén chon cua néng dan tir nhitng giéng
dau khac tai dia phwong (Hau & Quoc 2009). Hi¢n
nay, trai dau chin theo mua va da s dugc ding dé
an qua chin con tuoi.

Vé mit dinh dudng, trai Baccaurea ramiflora
Lour. chira nhiéu nuéc, carbohydrate, chit xo,
magie, kali, phospho, sit, dac biét 1a ham lwong
vitamin C ddi dao c6 vai tro nhu mot chat chdng oxy
hoa dang hoa tan ciing rat can thiét cho stic khoe cua
con nguoi. Cac hop chét chéng oxy hoa cé vai tro
quan trong trong viéc duy tri suc khoe t6i wu cta co
thé, giup ngin ngira sy ldo hoa, chéng ung thu va
phong ngura bénh tim mach (Padayatty et al., 2003).
Thit trdi dau c6 ham luong phenolic tong s6 va
flavonoids tong sb cao nhat, vo dau xép thir hai va
hat dau 1a it nhat (Uddin et al., 2018). Pay la cac
chat c6 hoat tinh sinh hoc va kha niang chong oxy
hoa hiéu qua. Nghién ciru cua to chic Food and
Agriculture Organization (FAO) (2001) tai Thai Lan
chi rang qua Baccaurea ramiflora Lour. dugc ché
bién lam nuéc qua nhu nuéc Mafai, mot loai nudc
qua kha phd bién & Thai Lan, hodc lam ruou
(Subhadrabandhu, 2001). Tai Viét Nam, theo Ho
(2003), cay dau ciing thudc loai Baccaurea
ramiflora Lour.

Theo quy trinh ché bién nudc qua, cac bude co
ban lan lugt dwoc tién hanh 1a chan, dun nong va
thanh tring (Renard & Maingonnat, 2012). Chan la
mot phuong phap xu ly nhi¢t trong nudc nong hodc
hoi nuéc nham muc dich khir hoat tinh cac enzym
oxy hoa (hién dién ty nhién trong trai cdy) gdy ra cac
phan tng hoa hoc, bién ddi mau sdc va mui vi khac
nhau trong cac budc xu ly tlep theo va luu trir. Buoc
nhiét nay gitp tiéu diét vi sinh vat (vi khuan, nam
men va ndm méc), 1am sach trai cdy, 1am sang mau
va loai bo khong khi trong cac ving gian bao cua
thit qua (Adams, 1991). Hau hét, cac loai trai cy c6
d6 pH tuong ddi thap (pH < 4.5) nén sy an toan vi
sinh vat ciia cac san pham trai cay chi yéu cAU XUt Iy
nhiét nhe (thanh tring). Vi vay, cac yéu té han ché
trong xtr 1y nhiét cia trai cdy c6 lién quan nhiéu hon
dén cac dic tinh hoa 1y. Theo phuong phap truyén
thong, nudc trai ciy duoc lam néng 1én & nhiét do
khoang 60 dén 75°C trong thoi gian 30 phit. Sau do,
nudc trai cdy duge rot nong, dong nap lai va thanh
tring & nhiét do khoang 84 dén 88°C trong thoi gian
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15 dén 45 phut, tiy thude vao kich thudc cia bao bi.
Thanh tring la mét phuong phap xu 1y nhiét nhe
nham muc dich v6 hiéu héa hau hét cac enzym va
trc ché té bao cua vi sinh vat sinh dudng, dong thoi
khtr triing cling loai bo cac bao tir va viéc xir Iy nhiét
phu thudc vao do nhiém vi sinh vat. Truong hop san
pham c6 pH thip, quy trinh thanh tring can dat nhiét
d6 85°C ¢ diém lanh nhat cho phép thoi han sir dung
lau dai ¢ nhiét do phong (Renard & Maingonnat,
2012).

Két qua cuia nghién ctru 1a sw chon loc cac diéu
kién xir ly nhiét thich hop dé tao duoc san pham dich
ép nudc DHC con luu gilt duoc gia tri dinh dudng
trong qua trinh ché bién san pham nuéc giai khat tir
trai dau vi muc tiéu da dang hoa va nang cao gia tri
su dung cho trai DHC.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bj miu

DHC sau khi dugc thu mua tai nha vuon huyén
Phong Pién, thanh phd Can Tho dugc mang vé
phong thi nghiém truong Pai hoc Can Tho. Tién
hanh loai bé nhitng qua séu va hu rdi tach cudng,
rira sach, tach bo vo lay phan mui dau sir dung cho
viéc khao sat.

2.2. Phan tich thanh phan ciia nguyén liéu

. Mui dau sau tach v6 dugce phén tich céc chi tiéu
vé polyphenol, flavonoids tong so, vitamin C, acid
gallic va kha nang chong oxy hoa.

2.3. Anh huéng ciia qua trinh chén dén
chat lwong ciia mui dau

Mui dau dugc dung vao cac tai nilon chiu nhiét,
cho vao nudc nong & cac nhiét do 70, 80, 90 va
100°C v6i cac khoang thoi gian 30, 60, 90 va 120
gidy. Sau d6, cac mui ddu duoc vat ldy dich qua dé
xéc dinh cac chi tiéu can phén tich vé chat lugng nhur
polyphenol tong sb, flavonoids tong sd, vitamin C,
acid gallic va kha nang chng oxy hoa.

2.4. Anh hwéng ciia qua trinh dun néng

dich ép da phdi ché dén chit lwgng cia
san pham

Dich ép miii dau sau chan dwoc phdi ché voi
nuéce (v/v) theo ti 1§ 2:3, chinh °Brix 14 13, bd sung
acid citric 0,35% va pH cuia dich ép sau phdi ché 1a
3,9. Dich ép sau phdi ché dugc dun so b & cac mirc
nhiét do 1a 80°C, 85°C va 90°C trong thi gian lan
lwot 14 2, 4 va 6 phut & dudi b6t chat khi ra khoi san
pham trude khi qua qua trinh chiét rot vao chai chd
qua qua trinh thanh tring. Sau khi dun néng, mau
san phiam duoc phan tich cac chi tiéu dé danh gia
chat lugng cua san pham sau xur 1.
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2.5, Anh hwéng ciia ché d thanh trimg dén
chat lwgng cia san pham

San pham dich ép dau da phdi ché sau dun nong
dugc rot néng vao chai thuy tinh, ghép nap mot cach
nhanh choéng. Tiép tuc, thanh tring san pham trong
thoi gian 10 phut ¢ nhi¢t d¢ 80°C va trong 1,5 phut
¢ nhiét d 90°C. Sau thanh trung, cac mau san pham
dugc phén tich cac chi ti€u dé danh gia chat luong
cua san pham sau xu ly.

2.6. Phuong phap phén tich cac chi tiéu

2.6.1. Polyphenol téng sé (TPC)

Phuong phéap dinh lwong polyphenol téng sb
dugc thuc hién theo phuong phap cua Singleton et
al. (1999) c6 hiéu chinh. H3n hop phan ng gom 250
pL méu trong 250 pL nude va 250 pL thude thir
Folin-Ciocalteu, lic déu. Sau do, hdn hop duoc thém
vao 250 uL Na,COj3 10% rdi 1t 30 phut ¢ 40°C trong
bé diéu nhiét trudc khi do d6 hap thu quang phd cua
hén hop phan ang & budc séng 765 nM. Gallic acid
duoc sir dung 1am chét chuan dé xac dinh ham luong
polyphenol tong sb trong cac miu thong qua phuong
trinh duong chuan gallic acid.

2.6.2. Flavonoid tong sé (TFC)

Phuong phap dinh luong flavonoid téng sé duoc
xéc dinh bang phuong phap so mau AICI; cia Bag
et al. (2015) c6 hiéu chinh. Hon hop phan ang gom
1 mL san pham pha trong 1 mL nuéc rdi lic déu.
Sau d6, hon hop phan tmg duge thém vao 200 uL
NaNO; 5%, dé yén 5 phut tiép tuc thém 200 pL
AICl3 10%, lic déu. Hon hop phan tng sau khi 1 6
phiit duge thém 2 mL NaOH 1M va nudc dé dugc 5
mL trude khi do do hap thu quang phd ¢ bude song
510 nM. Quercetin dugc sir dung lam chit chuan dé
xac dinh ham luong flavonoid toan phan trong cac
mau théng qua phuong trinh duong chuan quercetin.

2.6.3. Vitamin C

Phuong phap phan tich acid ascorbic (vitamin C)
bang HPLC dugc tham khao theo tai liéu cua Lam
(2015) két hop ra soat va diéu chinh cac thong s6 vé
loai dung méi 1am pha dong, thoi gian luu, ché do
chay, toc do dong ciing nhu ty 1¢ pha dong dé thu
dugc két qua sac ky do rd va on dinh. Pha dong 1a
dung moi methanol va dung moi triflora acetic acid
(TFA) 0.05% trong nuéc. Ty I€ pha dong thich hop
duoc chon sau khi thtr phuong phéap 1a 50:50 (v/v),
ché d6 chay ding dong trong thoi gian 5 phut v6i
nhiét d6 cot 40°C. Toc do dong cua pha dong 14 0,5
mL/phut, d6 hap thu 1a 254 nM véi chat chuan dugc
sir dung la acid ascorbic.
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2.6.4. Acid gallic

Phuong phap phén tich acid gallic dugc tién
hanh dya trén co s& phuong phap cia Arceusz va
Wesolowski (2013) két hop ra soat va diéu chinh cac
thong s vé loai dung mo6i lam pha dong, thoi gian
lwu, ché do chay, tc do dong cling nhu ty 1¢ pha
dong dé thu duoc két qua sac ky dd rd va 6n dinh.
Hé thong HPLC dugc thiét lap pha dong 1a methanol
va 0,05% TFA trong nuéc vét ty I¢ 70:30 (v/v), ché
d6 chay l1a déng dong trong thoi gian 5 phut véi nhiét
d6 cot 40°C va do hap thu 1a 280 nM. Téc do dong
cua pha dong la 1,0 mL/phut.

2.6.5. Khd néng chong oxy héa (EC50)

Kha ning chéng oxy héa cuia cac mau dugc xac
dinh theo phuwong phap trung hoa gbc ty do 1,1-
diphenyl-2-picrylhydrazyl (DPPH) cua Sharma va
Bhat (2009) ¢6 hiéu chinh. H6n hop phan ung gom
40 uL DPPH (1000 pg/mL) va 960 pL san pham
dugc u trong tdi ¢ 30°C trong thoi gian 30 phut trude
khi dugc do d6 hip thu quang phé cia DPPH ¢ bude
song 517 nM. Kha ning quét gbc tu do DPPH duoc
xac dinh theo cong thic: %AA = [(Ao — As)/
Ao] x 100%; trong d6 As la d6 hap thu quang cua
mau san pham, Ao l1a d hap thu quang cia mau
trang va %AA 1a phan trim trc ché goc tu do DPPH.
Kha niang chéng oxy héa duoc biéu dién qua hoat
tinh khang oxy hoa, gia tri ECsy (Effective
concentration of 50%) 1a nong do chat chong oxy
hoa thip nhét can thiét dé khir di 50% ndng do gbc
tw do DPPH ban dau. Trolox duoc st dung lam chét
dbi chirng dwong.

2.7. Xirly két qua

Phuong phap phan tich trong nghién ctru dugc
str dung tir phdn mém Minitab 16. Céc thi nghiém
duoc lap lai ba 1an. Su khac biét gitra cac nhom két
gua duoc phan tich phuong sai va thir nghiém Tukey
hai nhan t6. Cac két qua duoc trinh bay dudi dang
s6 trung binh + d6 léch chuan. Gia tri P nho hon 0,05
dugc coi 13 ¢6 ¥ nghia thong ké.

3. KET QUA VA THAO LUAN

3.1. M@t sb chi tidu vé chit lugng ddi vei
dich ép nwéc DHC

Két qua phan tich mot s6 thanh phén trong dich
ép nude DHC ban dau (Bang 1) cho thiy day 1a mot
loai qua c6 chira thanh phan chdng oxy héa cing
mot lugng vitamin C (acid ascorbic) doi dao la
826,26 mg/L va acid gallic 1a 78,17 mg/L, dac biét
1a kha ning chéng oxy hoa thé hién qua hoat tinh
chéng oxy (gia tri ECs la ndng do chat chong OXy
hoa thip nhat can thiét dé khir di 50% ndng do gdc
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tu do DPPH ban dau) Gia tri ECso cang nho ching
t6 kha ning lién két cua chat chéng oxy héa véi gbc
tu do cang 16n hay mau c6 hoat tinh chéng oxy hoa
cang cao (Mensor et al., 2001). Theo Castrejon et al.
(2008), sy khac nhau vé ham lugng ciia cac hop chat
phenolic (acid phenolic va flavonoid) trong mot loai
cdy an qua cha yéu 1a do su khac biét giita cac giéng
qua hoic boi diéu Kién ting truong. Ngoai ra, su
khac biét ciing c6 thé tim thiy mot phan 1a do su
khac biét trong giai doan tang truéng cua cac loal
qua (Oztiirk et al., 2015). Hoat tinh khdng oxy héa
(gia tri ECsp) cua dich ép DHC (614,36 mg/mL) cao
hon 20 ngan lan so véi dich trich methanol tir thit
qua c6 cung tén khoa hoc Baccaurea ramiflora
Lour. véi DHC (27,61 mg/L) (Uddin et al., 2018).
3.2. Anh huéng ciia qua trinh chan dén
chét lwgng ciia dich ép mui dau

Két qua quéa trinh xir 1y nhiét anh huong mot
cach rd rang dén polyphenol va flavonoid tdng s6 c6
trong dich ép DHC dugc trinh bay ¢ Bang 1. Day 1a
céc thanh phan nhay cam véi nhiét d6. Hau hét, cac
qua trinh xir Iy bang nhiét déu dan dén sy suy giam
cac hop chat phenolic trir mot s6 truong hop cu thé
nhu ddi voi nude téo, khi tang nhiét do xa ly tir 40°C
lén 70°C thi ham luong flavonoid ting 1én 50%
(Gerard & Roberts, 2004); hay két qua lam ting
flavonoids cua ca chua khi qua qua trinh xtr 1y nhiét
(Dewanto et al., 2002). Két qua ciia viéc xir Iy mau
¢ nhiét do 90°C trong thoi gian 90 gidy gitp nong
d6 polyphenol van dugc duy tri & mtc cao nhat 1a
151,92 mgGAE/L va khong cé su khac biét théng
ké so voi ndng d6 cua chit nay trong dich ép nude
dau trude khi chan muai dau. Mic du nong do dich
muai ddu & diéu kién nay dat gia tri cao nhit so voi
cac mirc d6 chan khac nhung van chua thé hién duoc
su khéc biét vé mat thong ké, ngoai trir & nhiét do
70°C vé6i cac muc thoi gian chan khac nhau, sy khac
biét nay dugc thé hién mot cach 16 rang. DI voi
flavonoids, sau khi dat nong d6 cao nhét 1a 186,92
MgQE/L tai nhiét do 90°C trong thoi gian 90 gidy so
v6i ndng d6 ciia mau trude khi chan, ndng do nay c6
xu huéng giam khi tiép tuc ting nhiét do 1én 100°C
va kéo dai thoi gian chan 1én 120 gidy. Nhin chung,
thoi gian chan qué ngan hoic qua dai ciing lam thay
ddi nhiéu dén ndng d6 polyphenol va flavonoid
trong mau. Khi chan & nhiét do 70 + 80°C véi thoi
gian gitr nhiét ngan s& khong du dé trc ché kha ning
hoat dong cua enzyme polyphenoloxidase (PPO), do
d6 polyphenol c6 kha ning tao phuc hop véi dong
trong trung tam hoat dong cua PPO, lam cho ham
luong polyphenol bi giam xudng (Kim etal., 2006).
Tuy nhién, thoi gian tiép xtic nhiét cang lau co thé
trc ché hoat dong caa enzyme PPO nhung bén canh
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d6 sy pha huy hop chit polyphenol béi tac nhan
nhiét d6 ciing khong kém PPO. Tit ca nhiing diéu
néu trén 14 nguyén nhan anh huong dén ham luong
polyphenol va flavonoid khi nhiét do hoac thoi gian
chan khong phii hop. Nhu vy, mau chan & nhiét do
90°C va thoi gian giir nhiét 90 gidy cho két qua toi
wu vé nong do cac hop chat polyphenol va
flavonoid.

Vitamin C 13 mot chét dinh dudng khang oxy
hoa rat quan trong co trong rau va qua. Nhiét do va
thoi gian chan ciing anh huong dén ham lwong
vitamin C trong san pham dugc thé hién trong Bang
1. Theo cac két qua nghién ciu cho thiy, acid
ascorbic 1a mot loai vitamin dé bi bién ddi khi duoc
xir Iy nhiét (Gupta et al., 2008), chat nay khong
nhitng dé hoa tan trong nuéc ma con bi oxy hoa
nhanh, nhit 1 & nhiét d6 cao hoic maéi trudong kiém
(Jeney-Nagymate and Fodor, 2008). Khi chan &
nhitng diéu kién tét nhat thi chi giit lai khoang 70
dén 90% vitamin C so véi nguyén lidu ban dau.
Theo bao céo ctiia Boushell & Potter (1980) trén chip
khoai tay, ham lugng vitamin C c6 thé giam dén
68% khi ngam - chan ¢ nhiét d6 80°C trong 30 phut.
Nhiét ¢o chan ¢ 80°C trong 1 phut ddi véi cac loai
rau dang 14 s& giam duoc ton that vitamin C nhiéu
nhat (Gupta et al., 2008). Két qua nghién ciu cho
thay khi co xur ly nhiét tir qua trinh chan, ham lugng
vitamin C trong mau giam di rat nhidu so véi truée
khi chan. Cu thé, ham luong nay giam tir 69,21%
khi mau dwoc chan & nhiét do thap nhat (70°C) véi
thoi gian ngin nhit (30 gidy) dén 75,48% & nhiét do
cao nhat (100°C) trong khoang thoi gian chan dai
nhét (120 gidy). Mic du, giita cac muc nhiét do va
thoi gian chua c6 su khéc biét théng ké mot cach rd
rang vé ham lugng vitamin C, nhung xu huéng giam
giam nong d6 vitamin C khi ting thoi gian va nhiét
d6 chan 1a kha 6.

Acid gallic - mét trong nhitng chét thudc nhom
acid phenolic ¢6 hoat tinh chdng oxy héa manh, 1a
chat tiép theo dugc chon dé danh gia sy thay doi cua
ndng do trong dich ép dau qua qué trinh chan. Két
qua phan tich mau dugc thé hién qua Bang 1 cho
thiy nhiét d6 chan tai nhiét d6 90°C trong thoi gian
90 giay cho ham lwong acid gallic dat gi tri cao nhat
(38,78 mg/L) so véi cac mirc do chan khac nhung
da giam di 50,39% so véi ndng d6 ban dau cua mau
trugc khi chan. Nhiét do ciing 1a mét trong nhiing
nhan t6 quan trong anh huéng dén hoat tinh chdng
oxy héa. O cac muc nhiét do khac nhau c6 thé lam
thay ddi co ché hoat dong ciia mot s6 chat chéng oxy
hoa hoac dnh hudng 1én ching mot cach khac nhau
(Maslarova, 2001). Két qua tir Bang 1, hoat tinh
chéng oxy hoa cua dich ép mui dau sau chan cao
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nhét &ng véi gia tri ECso nho nhat (357,96 mg/mL)
& nhiét 6 90°C trong thai gian chan 90 gidy, va cao
gap 1,72 1an so véi mau trude khi chan. Do ¢ diéu
kién xur 1y nay, ham luong mot s6 chat c6 hoat tinh
khang oxy hoéa manh cia dich mai dau nhu
flavonoid tang 1én, polyphenol dugc duy tri da gop
phan 1am tang hoat tinh chdng oxy héa ctia mau sau
chan. Tuy nhién, khi nhiét d6 chan ting cao dén
nhiét d6 100°C trong thoi gian dai (120 gidy) da lam
thay ddi cdu triic phan tir ciia cac chit chong oxy hoa
kém bén nhiét. Theo Zhang et al. (2004), nhiét c6
thé 1am cho céac chit chéng oxy héa bay hoi, vi thé
cac hop chét bi mét hoat tinh sinh hoc lam cho hoat
tinh khang oxy hoa bi giam so véi cac mirc d6 chan
& nhiét d6 thap hon va thoi gian ngén hon.

Toém lai, thoi gian va nhiét do chan co tac dong
I3n nhau dén cac hop chét sinh - hoa hoc ciing nhuw
hoat tinh sinh hoc cua cac hop chit trong dich ép
DHC. Tur cac két qua thu duoc, nhiét do va thoi gian
chan thich hop dwoc can nhéc chon 14 nhiét d6 90°C
trong thoi gian 90 gidy dé van duy tri dugc chat
lwong cho dich ép dau sau qua trinh chan.

3.3. Anh huéng ciia qua trinh dun néng
dich ép da phdi ché dén chat lhrong caa
san pham

Duéi tac dung cua nhiét do va thoi gian dun so
b6, két qua tir Hinh 1 cho thay chét luong cua dich
ép dau DHC da phdi ché thay ddi rd vé cac hop chat
polyphenol tong sb, flavonoid tong so, vitamin C,
acid gallic ciing nhu kha nang chong oxy hoa. Cac
hop chat dang duoc cac nha nghién ciru quan tim vi
c6 cac chuc nang sinh 1y hoc quy nhu kha nang
chéng oxy hoa, chéng dot bién, chéng sy hinh thanh
khéi u (Othman et al., 2007).

Su thay d6i ham lugng polyphenol va flavonoid
tong so dugc trinh bay qua Hinh 1A va 1B. Nhin
chung, ca hai ham lugng nay déu ting khi nhiét do
va thoi gian dun ting, tuy nhién sau khi ndng do
polyphenol ting 8,4% khi nhiét d¢ ting 1én 85°C
(258,56 mgGAE/L) lai giam nhe xudng 4% (tinh tir
85°C) khi nhiét do tiép tuc tang 1én 90°C. Nong do
flavonoids ting 1én cao nhit 1a 191,4 mgQE/L &
nhigt dd 90°C va co su khac biét vé mat thong ké
giita cac nhiét d6 va thoi gian dun. San pham dich
ép DHC ciing la mot truong hop khi tang nhiét do
dén mot mirc nao d6 1am tiang flavonoids. Didu nay
c6 thé 1y giai 1a do muc do nhay cam cua flavonoids
trong dung dich nudc khac nhau tily thude vao cau
trac ctia hop chat. Tuy nhién, ¢ nhiét do cao trén
100°C va thoi gian tiép xac nhiét lau lam pha hiy
dan cdu trac nay (Irina & Mohamed, 2012).

Xét vé sy thay doi cia mot chi tiéu, acid ascorbic
thuong dugc dung dé chi chét lugng cua thyc pham.
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Pay la mot trong cac vitamin quan trong vi n6 co gia
tri dinh dudng cao. Trong dich qua ché bién, véi su
c6 mat cua cac yéu td nhu duong va cac chit c6 kha
ning chdng oxy hoa nhu cac nhém polyphenol ma
dic biét 1a thanh phan flavonoids dugc xem 1a cac
chat c6 kha nang chong oxy héa va 1a mang chdng
tia cuc tim trong cac loai thyc vat bac cao (McClure,
1986) gitp ngan can sy phan huy cua acid ascorbic.
Theo nghién ctru cua El-Samahy et al. (2007) vé anh
huéng cua thoi gian qua trinh xtr 1y nhiét dén tinh
chit hoa hoc cua nectar qua ciy xwong rong 1é dong
hop, da cho thiy rang cong doan dun so bd trong qua
trinh san xuat nectar da lam giam di 39,78% ham
luong acid ascorbic. Pi véi dich ép DHC, ham
luong acid ascorbic (Hinh 1C) giam khi nhiét d¢ dun
tang va thoi gian dun kéo dai vi day la mét loai
vitamin d& bi bién d6i nhét trong céac loai vitamin
khi xtr 1y nhiét (Anandjiwala et al., 2008). Ham
luong acid ascorbic con lai trong nude dau cao nhat
(168,84 mg/L) ung voi nhiét do dun thap nhat
(80°C) va 184,73 mg/L & thoi gian dun ngin nhat
(hai phut).

Mic du két qua phan tich ham luong acid gallic
(Hinh 1D) theo thoi gian dun so bd dugc chon thi
chua thay anh huong ¢ y nghia thong ké dén ham
luong acid gallic (28,69 - 29,31 mg/L) trong dich ép
DHC dau phdi ché, theo nhiét d6 lai co su khac biét
¢6 ¥y nghia thong ké & muc ¥ nghia 5% véi ham
luong acid gallic dat cao nhat ¢ nhiét do 85°C (30,11
mg/L). Didu nay c6 thé dugc giai thich do dich ép
dau phdi ché c6 moéi truong acid dong thoi véi qua
trinh xtr Iy nhiét trong mét thoi gian ngén, mot mat
phan hity acid gallic, mit khac lai gop phan tao ra
thém thanh phan nay do sy pha v& cac lién két mach
dai cua tannin, flavonoids, hoac cac acid caffeic thanh
céc tiéu phan 13 acid gallic (Hagerman et al., 1998).

Kha ning chéng oxy hoa cua dich ép dau thay
d6i kha 16 theo nhiét do va thoi gian dun thé hién
qua két qua Hinh 1E. Nhiét d6 dun so bd cang cao
va thoi gian dun cang dai thi kha ning chéng oxy
hoéa cua nude dau cang bi giam di (tirc 1a gia tri ECso
cang cao). Tuy nhién, do nhiét d§ va thoi gian dun
da 1am thay d6i ham lugng cac chat c6 hoat tinh oxy
hoa manh caa dich ép dau, cu thé 1a lam ting ndng
d6 polyphenol va flavonoid tong sé (Hinh 1A va 1B)
gop phan gay ra hién twong twong tac cua nhiét do
va thoi gian gia nhiét dén gia trj ECso hay kha ning
chéng oxy hoa cua dich ép. Gia tri ECso thap nhat
hay hoat tinh chdng oxy héa cao nhat dugc ghi nhan
trong thoi gian dun 2 phit (421,19 mg/L) dong thoi
thé hién sy khac biét co ¥ nghia thng ké giita hai
muc thoi gian va nhiét do dun.
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Hinh 1. Sy thay d6i ham lwong polyphenol téng sé - TPC (MgGAE/L) (A) , flavonoid téng sé - TFC
(mgQE/L) (B), vitamin C (mg/L) (C), acid gallic (mg/L) (D) va hoat tinh khang oxy héa (gia tri ECso
mg/mL) (E) cia dich ép DHC sau qua trinh dun so b ¢ cac mirc nhiét do (80, 85 va 90°C) va thai gian
(2, 4 va 6 phut)

Ghi chii: Cdc gid tri trung binh c6 ciing chit cdi a, b, ¢ di kém & cdc cét trong ciing mét hinh thi khéng khdc biét vé mat

thong ké & mitc y nghia 5% theo phép thir Tukey.

Nhin chung, dé vira giam thiéu sy mét mat cac
chat dinh dudng vira ¢am bao hiéu qua cho qua trinh
tao san pham dich ép tir DHC thi nhiét d6 dun so b
dugc can nhic chon 1a 85°C trong thoi gian 2 phut.
V6i didu Kién nay, sau qua trinh xir Iy, ham luong
TPC, acid gallic va kha ning chdng oxy héa 1a dat
gié tri cao nhat.
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3.4. Anh huéng ciia ché @ thanh trung dén
chat lwgng cia san pham

Thanh trang 1a mot qua trinh can thiét nham dam
bao an toan cho san phim dich ép qua, nhung nhugc
diém caa phuong phép xir 1y nhiét nay 14 ¢é tac dung
khéng mong mudn dén acid ascorbic, lycopene, cac
carotenoid; sy giam ham luong cac polyphenolic va
kha niang chong oxy hoa. Tuy nhién, nhiéu nghién
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ctru chi ra rang mot sb chit chong oxy hoa co thé 2002). Anh huong cua ché d6 thanh tring 1én cac
van 6n dinh tiy thudc vao tinh chit, dic diém va thanh phan héa hoc cua dich ép dau sau phdi ché
thanh phan caa mdi loai thuc pham (Dewanto et al., dugc trinh bay qua Bang 2.

Béng 2. Thanh phan hop chit trong san pham dich ép nwéc DHC sau qua trinh thanh trang

2 gen <t Cheé dé thanh trung

Chi tiéu theo doi 80°C-10 phut 90°C-1,5 phut
Polyphenol tong s6 (mg GAE/L) 223,33 + 4,47 244,57 + 4,892
Flavonoid téng s6 (mg QE/L) 184,83 +3,37" 193,47 + 3,112
Vitamin C (mg/L) 98,29 +3,01° 115,97 + 8,182
Acid gallic (mg/L) 14,03 = 1,16° 17,62 £ 0,812
Hoat tinh khang oxy hoa (gia tri ECso - mg/mL) 464,31+ 0,752 383,95+ 0,62°

Ghi chii: 86 liéu trong bang la gid iri trung binh ciia 3 lan lap lai. Cdc gid tri trung binh c6 ciing chit cdi a, b di kém trong
cung mot hang thi khong khdc biét vé mdt thong ké ¢ mirc y nghia 5% theo phép thir Tukey.

trung, diéu kién nhiét ¢ 90°C trong thoi gian 1,5
phut (Hinh 2) dugc chon ap dung vi chét luong cua
dich ép DHC con lai cao hon so véi diéu kién nhiét
d6 80°C trong thoi gian 10 phut.

4. KET LUAN

Tom lai, trong qué trinh xir 1y bang nhiét, véi
nhiét do va thoi gian dun hop 1y thi mot sé chi tiéu
vé chét luong cia san pham duoc duy tri & mirc cao
nhat. Qua cac két qua thu dugc, diéu kién chan, dun
s0 bd va ché d6 thanh tring duoc chon lan luot 1a
Tur Bang 2 ta thdy ham luong cac thanh phanva  90°C-90 gidy, 85°C-2 phut, 90°C-1,5 phat. San

Hinh 2. San phAm nuwéc DHC thanh pham sau
cac qua trinh xir ly nhiét

kha ning chéng oxy héa cta dich ép khi san pham ~ pham thanh pham sau cac qud trinh xi Iy nhigt duoc
duoc xir Iy nhiét & nhiét do 90°C trong thai gian 1,5 trinh bay qua Hinh 2. Ngoai ra, nghién ctu can phit
phut déu cho két qua cao vuot troi cé y nghia thong trién theo hudng dam bao chat luong vé mit vi sinh

keé so voi khi xit 1y & nhigt do 80°C trong thoi gian ~ Va cam quan cho céc san pham tir dich ép DHC de
10 phit. Biéu nay cho thiy, ngoai nhiét do, thoi gian gop phan da dang héa san pham cho loai trai cay

thanh tring ciing rat quan trong. Thoi gian thanh nay.

tring cang dai gop phan lam giam di mot sé hop chét LOI CAM TA

c6 hoat tinh sinh hoc. Mac du, hai mac nhiét do ] ) .

thanh tring chénh léch nhau dén 10°C nhung véi Ket qua cua nghién citu thude dé tai “Hoan thién

nhiét @ 90°C chi thanh tring trong 1,5 phut, trong quy trinh sdn Xxuat va phat tri€n san pham tr dau Ha
khi d6, & nhiét d thap hon 13 80°C thanh tring trong Chau” do S¢ Khoa hoc va Cong ngh¢ Thanh pho
thoi gian dai hon (10 phat). Thoi gian thanh tring Cén Tho quan ly va Truong Dai hoc Ky thuét - Cong
dai hon da 1am cho ham luong cac hop chit bi that ngh¢ Can Tho lam don vi chu tri. Ngoai ra, nhom
thoat 1an luot 1a 8,7% (TPC), 4,5% (TFC), 15,25% tac gia xin chan thanh cam on sy dong gop cua hoc
(vitamin C), 20,37% (acid gallic) va ting 20,93% vién cao hoc va sinh vién truong Dai hoc Can Tho
gia tri ECso tuvong rng véi hoat tinh khang oxy hoa va truong Dai hoc Ky thuat - Cong ngh¢ Can Tho.
giam di cung ty 18 ndy. Vi trong 2 ché d6 thanh
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Bing 1. Ham lwgng polyphenol téng s6, flavonoid tong sé, vitamin C, acid gallic va hoat tinh khang oxy
héa (gia tri ECso ciia dich ép DHC sau qua trinh chan mui diu & cac mic nhiét d6 (70, 80, 90
va 100°C) trong thoi gian (30, 60, 90 va 120 gidy)

Nhiét d@ Thoi gian Polyphenol téng Flavonoid téng s6 Vitamin C Acid gallic ECso

(°C) (gidy) s (mg GAE/L) (mg QE/L) (mg/L) (mg/L) (mg/mL)

Dich ép nu6e dau trude 57 ¢q 4 ¢ 540 76,69 + 4,971 826,26 + 39,68 78,17 £ 6,60° 614,36+ 19,812
khi chan mui dau

30 131,64 +2,16% 161,70 £ 1,70° 254,43 +3,16" 33,45+ 0,37 410,1 1+ 13,67°1

20 60 130,84 £ 0,88% 166,78 + 0,965 246,46 +2,69° 33,68 + 0,830 44577 + 14,86%f

90 145,77 £ 1,08° 172,77 £2,92%" 23892 +0,73° 34,47 +0,86* 457,66 + 15,26%

120 127,70 £2.21¢ 163,70 £ 1,399 232.83+1,18° 3423+0,67° 481,43+ 16,05

30 126,59 + 3,794 165,59 + 0,79% 253,84 +£4,24°> 3425+ 0,85 493,32 + 16,441

80 60 144,86 £2,35° 173,19 + 1,69%" 246,29 + 1,52° 31,04 + 0,68°® 368,50 + 12,28

90 151,42 £1,94% 184,09 +0,58% 242,62 + 1,04 30,59 + 0,58"% 412,39 + 13,75

120 141,17 + 1,06 174,50 + 0,85°® 239,52 +0,27° 29,00 + 0,63°° 404,16 + 13,47%"

30 145,00+ 1,76° 179,00 + 0,78%¢ 250,31 + 0,56 33,55+ 0,79° 416,05 + 13,87

%0 60 144,86 + 4,05 178,86 2,662 244,49 +0,38° 35,10+ 0,31 427,94 + 14,26

90 151,92 + 2,06® 186,92 + 2,06 241,50+ 1,36 38,78 +0,64° 357,96 + 0,55"

120 148,20 +£2,08% 181,53+ 1,132 23239+ 1,15 32,48 +0,31" 546,81 + 18,23¢

30 150,28 + 2,11 175,95+ 1,54% 247,12+ 1,05° 30,11 +0,31°°% 558 70 + 18,62°

100 60 144,92 £2,19° 178,59 +0,79°¢ 22746+ 1,24° 28,85+ 0,26°® 576,53 + 19,22

90 149,84 +2,37%® 181,84+ 0,76® 215,56+ 1,44° 24,71+ 0,49% 582,47 + 19,42

120 146,74 £ 225> 178,74 + 1,96 202,63 +1,33° 22.88+0,79° 665,68 + 22,192

Ghi chii: 86 liéu trong bdng la gid tri trung binh ciia 3 lan 1ap lai. Cdc gid tri trung binh c6 cing chit cdia, b, ¢, d, e, f, g

di kém trong ciing mét cét thi khéng khdc biét vé mat thong ké & mike Y nghia 5% theo phép thir Tukey.
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