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Tom tat
Nghién ctru duoc thuc hién nham danh gia anh huong cua diéu kién tham thau khir nuéc
dén ham luong polyphenol tong (TPC), hoat tinh chdng oxy héa (DPPH) va mic do
yéu thich ciia ngudi tiéu ding dbi véi san pham say déo ché bién tir trai Va. Phuong
phap bd tri thi nghiém thay d6i mot nhan t6 dugc sir dung dé khao sat anh huong cua
nong do syrup duong, nhiét do va thoi gian tham thiu khir nude dén chat luong san
pham. Két qua nghién cau cho thdy diéu kién xir ly gidp san pham duy tri dugc cac
thanh phan c6 hoat tinh sinh hoc va dugc ngudi tiéu ding yéu thich nhét 1a ngam tréi
V4 trong syrup ¢ ndng d6 55 % & 55 °C trong thoi gian 150 phat. Khi d6, san pham
thu duoc c6 diém danh gia cam quan 4,37 + 0,08 trén thang 5 diém va c6 TPC, DPPH
lan luot 12 (706,24 + 11,53) mg GAE /g ck va (422,78 + 14,32) mg TE /g ck. Nghién
clru ndy tao tién dé cho viéc ché bién san pham tir trai V4, mot nguyén ligu c6 gia tri
nhung chua duoc khai thac sir dung hiéu qua.
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1 Gigi thiéu phan c6 loi d6i véi stic khoe nhu cac hop chat phenolic,

Cay Va (Ficus auriculata L.) thugc ho Moracea la loai
thuc vat phd bién & Nam va Trung My, chau Phi, Dong
Nam A [1]. Cay Va c6 kha nang sinh truong tot & nhiéu
khu vuc va c6 thé cho trai quanh nam. Trai Va (TV) da

dugc chitng minh vé mat khoa hoc 1a chira nhiéu thanh
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vitamin va khoang cht [2, 3]. Nho ¢6 nhiéu thanh phan
¢6 hoat tinh sinh hoc, TV da duoc nghién ciru va cong
bé 1a ¢6 hiéu qua trong diéu tri cac loai bénh nhu rdi
loan tiéu hoa, dau bao tir, gitip mau lanh vét thuong, hd

trg diéu tri tiéu duong, ung thu, giam md mau,... [4].
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O Viét Nam, TV chi yéu duge ngudi dan dia phuong
st dung nhu mét loai rau qua trong bita an hang ngay.
Hién tai, s6 cong b vé gié tri va kha ning sir dung cua
TV chi tap trung & tac dung giai nhiét, tiéu viém, ho tro
diéu tri tao bon, kiét ly, tng dung lam nguén thu nhan
enzyme ficin hay tng dung ché bién mat khé, tra, ruou
[5, 6]. Cac dong san pham tir TV trén thj truong hién
van chua tiép can t6t véi nguoi tiéu ding va chua khai
thac hét tiém nang ctia nguyén lidu nay. Véi mong
mubn phat trién san pham mai tir TV, sau qué trinh
sang loc y tuong, khao sat thi truong va danh gia so bo
tinh chat caa nguyén liéu, nghién cau ché bién TV
thanh san pham sdy mém déo va c6 vi ngot nhe la
huéng nghién ciru duge dé xut.

Khi ché bién rau qua thanh san pham sy déo, qué trinh
tham thau khir nuéc (TTKN) (thdm thiu nguoc —
reverse osmosis) la giai doan quan trong khéng chi anh
hudng dén gié tri cam quan ma con anh huéng dén ham
luong céc thanh phan dinh dudng cua san pham [7].
Sau khi thuc hign TTKN, vat ligu s& mét nuéc va mot
phan chit tan dong thoi nhan vé chat tan tir dung dich
uu truong duoc sir dung [8]. Biéu nay 1am cho vat liéu
thay d6i vé cau tric va mai vi, su thay doi nay tao ra
san pham ché bién phu hop vai thi hiéu cua nguoi tidu
dang. Tuy nhién, song song véi su cai thién vé chat
lugng cam quan, sy that thoat dinh dudng caa san pham
cling xay ra trong qua trinh TTKN [8]. Vi vay, dé ché
bién duoc san pham siy déo vira c6 gia tri cam quan tét
vira duy tri dugc ti da cac thanh phan c6 loi cho stic
khoe thi xac dinh diéu kien TTKN phi hop 14 diéu can
thiét phai thuc hién. Nhin chung, khi thuc hién TTKN,
céc yéu tb chinh anh hudong dén chat luong san pham
bao gdom dic diém cua vat liéu, loai dung dich wu
truong sir dung, ndng d6 cia dung dich vu truong, nhiét
d6 va thoi gian TTKN [7, 8]. Cac dung dich wu truong
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thuong dugc sir dung khi xar Iy TTKN rau qua bao gom
saccharose, glucose va fructose [9]. Diéu kién TTKN
c6 thé thay doi trong mét giGi han rong tuy thude dac
diém nguyén liéu va mong muén dbi véi san pham.
Théng thuong qua trinh nay s& dugc thyuc hién vai néng
d6 dung dich vu truong khong qua 70 %, nhiét do xu
1y dudi 70 °C trong thoi gian khong qua 24 gio [9, 10].
Trong nghién ctru nay, vat liéu duoc st dung la TV va
dung dich vu truong l1a dich duong saccharose. Qué
trinh TTKN dugc thuc hién véi sy thay do6i vé nong do
dung dich dwong, nhiét d6 va thoi gian. Phan tich cam
quan thi hiéu va hoat tinh sinh hoc duoc thuc hién doi
VGi tat ca san pham thu duoc ¢ nhimg diéu kién xir ly
khéc nhau nhim danh gid anh huéng cia qua trinh
TTKN ddi véi chat lugng san pham dé tir d6 xac dinh
duge duoc didu kien TTKN phi hop nhat khi san xuat
TV siy déo.

2 Vat liéu va phuong phap

2.1 Vat liéu

Nghién ciru str dung TV ¢6 vo ngoai mau xanh, khéng bi
hu hong, c6 dudng kinh (6-7) cm, dugc mua tai Cho dau
méi Nong san Thi Bic, Thanh phd H5 Chi Minh. Buong
saccharose tinh luyén dugc mua tai siéu thi ban 1é.

TV sau khi thu mua dwoc rira sach, dé réo, cat lat day 3
mm sau d6 ngdm vao dung dich acid citric 1 % trong
30 pht. Sau quéa trinh ngam acid cac lat Va duoc chan
bang hoi nuéc trong thoi gian 2 phit, 1am ngudi va bao

quan trong tui plastic & —18 °C cho dén khi sir dung.

(b)
Hinh 1 (a) Trai V4, (b) Lét va sau khi cat

2.2 Hba chat
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Thubc thir Folin-ciolcalteu, thuéc thir DPPH ¢ ngudn
gdc tir Sigma-Aldrich, acid citric, dung mdi methanol va
céc hoa chat phan tich khac c6 ngudn géc tir Trung Qudc,
tit ca hoa chat déu dat d tinh khiét toi thiéu 99,5 %.

2.3 Phuong phap nghién ciu

Khao sat anh huong cia qua trinh TTKN dén chat
lugng san pham Va siy déo duoc thuc hién qua ba thi
nghiém bang phuong phap bé tri thay doi mot nhan to
v6i ham muc tiéu 1a san pham duogc yéu thich nhat vé
mit cam quan dong thoi duy tri dugc hoat tinh sinh hoc.
2.3.1 Khao sat anh huong cua nong do syrup

Céc lat Va duoc ra dong & diéu kién tu nhién, sau do
dugc ngdm vao dung dich syrup dudng & cac nong do
thay d6i lan luot (50, 55, 60 va 65) %. Nhiét d6 syrup
dugc ¢b dinh & 55 °C, thoi gian ngadm cb dinh 150 phdt,
ty 1€ TV: syrup la 1:2. Sau qud trinh TTKN, céc lat Va
dugc Vot ra, dé rao va dua di siy dbi luu ¢ 60 °C cho
dén khi dat d6 4m khoang (18-20) %. San pham TV sy
déo dugc danh gia cam quan, phan tich TPC va hoat
tinh chdng oxy héa DPPH.

2.3.2 Khao sat anh huong caa nhiét 6 TTKN

O thi nghiém nay, cé4c lat Va duoc ngam trong dung
dich syrup véi nong do phi hop nhat duogc chon ¢ thi
nghiém trudc, thay doi nhiét do syrup tir 45 °C dén
60 °C, cac diéu kién con lai ¢ dinh twong tu & thi
nghiém trudc. Sau khi TTKN, TV ciing duoc sdy dén
dd 4m yéu cau va phan tich cam quan, TPC, DPPH.
2.3.3 Khao sat anh huong cua thoi gian TTKN

Sau khi chon duoc nong do syrup va nhiét do pha hop
cho qua trinh TTKN, ¢6 dinh cac thdng s nay, thay doi
thoi gian TTKN tir 120 phut dén 210 phat dé danh gia
chi tiéu cam quan, TPC, va DPPH cua san pham sau
khi say.

2.4 Phuong phap phan tich

2.4.1 Xac dinh do am

Do am cua san pham duoc xac dinh bang phuong phap
sdy mau ¢ 105 °C cho dén khi khéi lugng khong doi
theo AOAC.

2.4.2 Phén tich cam quan

San pham duoc phan tich cam quan thi hiéu bang
phuong phap cho diém sir dung thang diém 5 (twong
g tir 1 — rat ghét dén 5 — rat thich) tir hoi dong nguoi
danh gia gdm 60 thanh vién c6 do tudi tir 18 dén 50.
2.4.3 Phan tich TPC va hoat tinh chéng oxy hda DPPH
2.4.3.1 Trich ly mau

San pham dugc xay nhuyén, trich ly trong mét gio bang
dung dich methanol néng d6 25 % ¢ nhiét do moi
truong, loc mau qua gidy loc va thu dich trich dé phan
tich.

2.4.3.2 Phan tich TPC

Str dung phuong phap so mau Folin-Ciocalteu vai acid
galic 1a chat chuan. Két qua phan tich dugc trinh bay
bang don vi mg dwong lugng acid gallic tinh trén chat
kho mau (mg GAE/g ck) [11].

2.4.3.3 Phan tich hoat tinh chdng oxy héa DPPH

Str dung phuong phap so mau, chat chuin dwoc ding
la Trolox. Két qua phan tich dugc trinh bay bing don
vi mg duong luong Trolox tinh trén chat khd mau (mg
TE/g ck) [11].

2.5 Phuong phap xu ly s6 liéu

Trong nghién ctu, tat ca thi nghiém déu duoc thyc hién
lap lai tdi thiéu ba 1an. T4t ca két qua thu dugc déu duoc
sang loc, xir ly thong ké bang phan mém thdng ké

Statgraphic Centurion XV.
3 Két qua va thao luan

3.1 Anh huéng caa ndng do syrup
Cac lat Va sau khi xtr ly TTKN trong syrup duong &
nhiéu ndng do khac nhau duoc siy dén do 4m (18-20) %

va tién hanh phan tich c4c chi tiéu da dé ra. Két qua danh
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gia cam quan, gia tri TPC va hoat tinh chéng oxy hoa

DPPH cua san pham duoc thé hién qua Hinh 2.
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Hinh 2 Anh huéng ctia nong d6 syrup trong qua trinh
TTKN dén gié tri cam quan, ham luong TPC va DPPH
cua san pham (a, b, ¢, d thé hién si khac biét c6 y nghia
khi xi 1y thong ké véi a = 5 %)

Két qua nghién ctu cho thay khi ting nong do syrup thi
gia tri TPC va DPPH c6 xu hudng giam dan. Trong qué
trinh xt Iy TTKN, do mang té bao thyc vat c6 dic diém
c4u tao twong tu nhu mot loai mang ban tham nén céc
phan tir saccharose trong dung dich syrup s& di chuyén
qua mang di vao té bao do chéch léch &p suit TTKN,
nudc trong té bao ciing di chuyén qua mang ra ngoai
ddng thoi mang theo céc chat hoa tan trong nudc. Syrup
duong c6 ndng do cang cao, chénh léch &p suit trong
va ngoai mang cang l6n, qué trinh di chuyén cua céc
thanh phan dién ra cang nhanh [7, 8]. Pay duoc xem la
nguyén nhan chinh dan dén két qua ham luong TPC cua
san pham giam khi tang ndng d6 syrup. TPC giam dan
dén hoat tinh chdng oxy héa giam. Hon nita, trong TV
ngoai polyphenol con ¢6 cac thanh phan c6 hoat tinh
sinh hoc khac nhu flavonoid, vitamin C, ..., [3, 12]
cling c6 thé bi mat méat do sy khuéch tan nhu trén, dan
dén két qua chung la gié tri hoat tinh chéng oxy hoa
giam khi ting néng do dich duong. Nhiéu nghién ciu

theo ddi sy thay d6i cuia cac thanh phan trong san pham
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khi xir Iy TTKN déu cho thay két qua tuong tu [7, 8,
13]. Nhu vay, véi muc tiéu duy tri hoat tinh sinh hoc
cho san pham thi qua trinh TTKN khong nén thyc hién
& ndng do dudng qua cao.

Két qua danh gia cam quan san pham duoc trinh bay
trong Hinh 2 cho thdy nguoi danh gia yéu thich san
pham duoc xir Iy & nong do syrup 55 % va 60 % (diém
danh gia lan luot 12 4,46 + 0,12 va 4,52 + 0,07; két qua
khéc biét khong co y nghia vé théng ké). O nong do
syrup thap hon hodc cao hon diém danh gia déu giam.
Qua trinh TTKN vai syrup dua cac phan tir saccharose
vao té bao TV, lién két véi cac thanh phan bén trong té
bao va giir nudc trong san pham, tir d6 giap cac lat Va
mém déo, cd vi ngot dong thoi dudng saccharose ciing
tham gia vao cac phan ng tao mau sic dep cho san
pham sau khi sdy [7, 14]. O ndng d6 syrup thip, luong
saccharose di chuyén vao té bao nguyén liéu chua du
dé dam bao d6 mém déo, vi ngot va mau sic nhu mong
mudn cua nguoi danh gia. O ndéng d6 syrup qua cao
luong dudng trong san pham qua nhiéu gay ra hién
tuong wdt bé mat va vi qua ngot dan dén giam mirc do
yéu thich ciia nguoi danh gia. Nhiéu nghién ctiru vé ham
luong duong va dic diém cam quan cua san pham sau
qué trinh TTKN ciing di cong bd két qua tuong tu [9,
15]. Nhu vay, vé phuong dién cam quan, ndng do syrup
55 % hoic 60 % la phu hop nhat dé thuc hién TTKN
khi ché bién TV siy déo.

Tong hop ca két qua phan tich cam quan va hoat tinh
sinh hoc caa san pham, véi muyc tiéu ché bién san pham
vira dugc ngudi tiéu dung yéu thich vira duy tri tét gia
tri sinh hoc thi ndng do syrup pht hop nhét dugc chon
la 55 %. Nong d6 nay duoc ¢b dinh khi thyc hién cac
khao sét tiép theo.

3.2 Anh huong caa nhiét d6 TTKN
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Hinh 3 Anh huéng caa nhiét dd TTKN dén gia tri cam quan,

ham lugng TPC va DPPH cua san pham (a, b, ¢, d thé hi¢n

su khac biét c6 y nghia khi xit 1y thong ké véi o = 5 %)
Sau khi lya chon va cé dinh ndng d6 syrup phu hop,
danh gia anh huong cua nhiét dd TTKN dén chat luong
san pham duoc thuc hién véi su thay doi nhiét do tir 45
°C dén 60 °C. Két qua khao sat dwoc thé hién trong
Hinh 3.
Két qua & Hinh 3 cho thay ¢ nhiét @6 TTKN 45 °C gia
tri TPC va DPPH cua san pham dat cao nhét twrong tng
(728,45 + 7,32) mg GAE /g ck va (456,64 + 9,67) mg
TE /g ck, khi nhiét d0 TTKN tang thi ca TPC va DPPH
déu giam dan. Qué trinh TTKN c6 ban chat 12 qué trinh
truyén khdi xay ra do chénh léch ndng ¢6 TTKN dan
dén sy di chuyén cua chat tan va nuéc xay ra qua vat
ngin 1a mang té bao vat liéu. Nhiét do xu ly cang cao
thi su di chuyén cua cac ciu tir dién ra cang nhanh, that
thoét cac chat tir t& bao ra ngoai moi trudng ciing ting
1én, day la két qua da duoc cong bd trong nhiéu nghién
ctu [7, 8, 10]. Ngoai ra, TV chta nhiéu hop chat
phenolic va mét sé loai vitamin, cac thanh phan nay
déu d& bij tac dong bai nhiét nén khi xir ly & nhiét do
cang cao thi su ton that cac thanh phan nay cang lon
[14].
Két qua phan tich cam quan san pham cho thay khi nhiét
d6 TTKN tang tir 45 °C 1én 55 °C thi diém danh gia miic

d6 yéu thich tang tir 2,19 + 0,16 I&n 4,58 + 0,09. Nhiét o
TTKN ting, qué trinh khuéch tan cua cAc chét dién ra
manh, tac dong cua nhiét téi cau tric vat lidu ting, két qua
14 san pham thu duoc c6 d6 mém déo va mui vi phi hop
hon v6i mong muén sir dung ciia nguoi danh gia. Su gia
tang nhiét do trong qua trinh TTKN 1am anh huong dén
céc tinh chat cam quan cua san pham ciing 1a két qua da
duogc cong b trong nhiéu nghién cau khoa hoc [7, 14].
Tuy nhién, gia trj cam quan caa san pham chi duoc cai
thién khi nhiét & TTKN nam trong mét gioi han nhat
dinh. Trong nghién ciu nay, khi nhiét do tang 1én dén
60 °C thi diém danh gia giam manh xudng con
3,15 + 0,11. Nhiét do cao 1am mém ciu tric mo bao va
luong duong khuéch tan vao nguyén liéu qué nhiéu dan
dén san pham mém va qué ngot [7, 14].

Nhu vdy, mac du nhiét 6 TTKN cao khong c6 loi dé
duy tri hoat tinh sinh hoc cia san pham nhung néu
khéng ché & mirc d6 phi hop lai 1a diéu kién can thiét
dé hinh thanh dic diém cho san phiam sdy déo nhim
dap ung thi hiéu ngudi tiéu dung. Dé ché bién san pham
vira phu hop thi hiéu vira gitr dwoc hoat tinh sinh hoc
thi nhiét d0 TTKN phu hop dugc lya chon 1a 55 °C.
3.3 Anh huong cua thoi gian TTKN

Thai gian xa ly pht hop khong chi 12 yéu t6 anh huong
dén chét luong san pham ma con anh huong dén ning
suat, hiéu qua ché bién. Nghién ciru thyc hién thay doi
thoi gian TTKN tir 120 phat dén 210 phut, két qua phan
tich hoat tinh sinh hoc va danh gia cam quan san pham
& cac murc thoi gian xir 1y khac nhau duoc thé hién trong
Hinh 4.
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Hinh 4 Anh huong cua thoi gian TTKN dén gi tri cam quan,
ham lugng TPC va DPPH cua san pham (a, b, ¢, d thé hién si
khéc biét c6 ¥ nghia khi xir 1y thong ké véi a = 5 %)

Két qua phan tich TPC cho thay khi thoi gian TTKN
kéo dai tir 120 phut dén 180 phut thi ham lwong
polyphenol tong trong san pham thay doi khong c6 y
nghia, tiép tuc kéo dai thoi gian TTKN dén 210 pht thi
TPC bét dau giam. Hoat tinh chdng oxy héa DPPH cua
san pham duy tri tot & thoi gian xtr ly 120 phat d¢én 150
pht, tir 180 phut xi ly tré di DPPH bat dau giam c6 y
nghia. Nhu vay, thoi gian thuc hién TTKN qué dai sé
lam giam dan gia tri hoat tinh sinh hoc cua san pham.
Diéu nay xay ra do thoi gian xi ly cang dai thi cac thanh
phan trong vat liéu khuéch tan ra ngoai cang nhiéu [10].
Hon ntta, qua trinh TTKN dang duoc thuc hién & nhiét
d6 twong ddi cao, cac thanh phan cé hoat tinh sinh hoc
chiu tac dong baéi nhiét d6 cao trong thoi gian cang dai
cang d& bi bién d6i, két qua dan dén giam TPC va
DPPH cua san pham theo thoi gian xi Iy.

V& phuong dién cam quan, san phim duoc danh gia cao
khi xr Iy TTKN trong khoang thoi gian tir 150 phdt dén
180 phat. Nhiéu nghién ciru déu cho rang kéo dai thoi
gian TTKN thi lvgng dudng trong san pham va do mém
déo cua san phim ting [9, 15] su yéu thich cua ngudi
str dung véi san pham tir d6 ciing ting. Tuy nhién, thuc
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hién TTKN véi thoi gian qué dai 1am cho san pham c6
cau tr(ic mém va vi qué ngot, khdng phu hop véi ngudi
st dung. Tir két qua phan tich cam quan va hoat tinh
sinh hoc, thoi gian TTKN phi hop duoc dé xuat 1a 150
phat. Vi thoi gian TTKN nay san pham thu duoc ¢6
TPC, DPPH lan luot I3 (706,24 + 11,53) mg GAE /g ck
va (422,78 + 14,32) mg TE /g ck va dugc danh gia cam
quan mirc d6 yéu thich véi (4,37 + 0,08) diém.

Hinh 5 San pham Va sy déo
Mot sb chi tiéu chat luong khac cua san pham duoc
phan tich va trinh bay trong Bang 1.

Bang 1 Mot s6 chi tiéu chat lugng caa TV sdy déo

Chi tiéu Gia tri

Ham luong duong (%) 26,27 £ 0,77
Do cung (N) | 3,35+0,12

Céu trac | Po déo (N) 2,37 +0,16
D6 dai (mJ) 99,84 + 3,38
L* 32,73+2,32
a* 9+0,68

Mau sic | b* 15,82 + 0,39
c* 18,2 + 0,48
h 60,39 + 1,93

4 Két luan

Khi ché bién TV sdy déo thi diéu kién TTKN vira anh
huéng dén gia tri cam quan vira anh huong dén hoat
tinh sinh hoc cua san phiam. Nhin chung, qua trinh
TTKN thuc hién ¢ nhiét do cang cao, ndng do syrup
cao trong thoi gian cang dai thi cang c¢6 xu hudng lam
giam ham luong polyphenol téng va hoat tinh chdng
oxy héa caa san pham. Tuy nhién, véi s¢ thich sir dung

san pham cua ngudi tiéu dung thi cac diéu kién vé nong
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d6, nhiét do va thoi gian TTKN qué thap hay qua cao  gian 150 phit. Bé xay dung hoan thién quy trinh ché
déu khong co lgi. Nghién ctru di xac dinh duoc diéu  bién TV sdy déo, ngoai xac dinh diéu kién TTKN thi
kién TTKN phu hop dé ché bién TV thanh san pham  nghién ctiu vé anh huéng ciia qua trinh sy dén chat
say déo vira c6 hoat tinh sinh hoc t6t vira dugc danh gia ~ luong san pham 1a huéng nghién ciu ké tiép duoc dé
cam quan cao la xu ly TV trong dung dich syrup  xuat thuc hién.

saccharose nong do 55 % & nhiét d6 55 °C trong thoi
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Effects of osmosis dehydration conditions on sensory value and biological activities of

Ficus Auriculata (L.) dried fruits

Nguyen Thi Thuy Dung”, Pham Huyen Trang
Institute of Applied Technology and Sustainable Development - Nguyen Tat Thanh University
*dungntt@ntt.edu.vn

Abstract This study investigated the impact of osmotic dehydration conditions on the total polyphenol content
(TPC), antioxidant activity, and sensory evaluation of dried fig products. The experimental design used a one-
factor-at-a-time approach to test the effects of different factors such as sugar syrup concentration, temperature, and
time on the product quality. The study found that the optimal osmotic dehydration conditions for maintaining high
biological activity and favorable sensory qualities were soaking the figs in a 55 % concentrated sugar syrup at 55
°C for 150 minutes. Under these conditions, the resulting dried figs achieved: sensory evaluation score 4.37 + 0.08
(on a 5-point scale), TPC of (706.24 + 11.53) mg GAE/g dry basis, antioxidant activity of (422.78 = 14.32) mg
TE/g dry basis. This study provides a foundation for the development of products made from fig, hence a valuable

raw material.

Keywords Ficus auriculata, antioxidant activity, TPC, osmotic dehydration, fig
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