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Tém tit

Véi yéu cau vé thue pham ciia nguedi tiéu ding ngay cang cao, ciing nhw xudt phdt tir viéc nguon nguyén
liéu trdi tram trong nhiéu ¢ huyén Tri Tén, An Giang va hoa atiso dé moc réng khdp & An Giang, hai nguyén
liéu nay rat giau gid tri dinh dwéng nhing lai mau hw hong. Nghién cieu ché bién mirt dong tir trdi tram
bé sung dich hoa atiso dé nham tao ra san pham méi, gidu chat chong oxi héa, dé sir dung, dé bao quan.
Nghién ciru khdo sat anh huong cia ty 1é phéi ché ciia dich trich hoa atiso dé dén mau sdc va chat hrong
ciia san pham va dnh hwéng cia ty 1é dwong va gid tri pH dén chdt lwong ciia san pham. Két qua cho thdy,
1y 1é phoi ché tram: dich trich hoa atiso do la 7:3, ty 1é dwong 50% va pH 3,5 thi san pham c6 gid tri dinh
dwong va cam quan cao.
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Abstract

On the increasing demand, the Syzygium cumini is grown in Tri Ton district and the roselle (Hibiscus
Sabdariffa) grows widely in An Giang province. These two materials are very rich in nutritional value but
perishable. Processing jam from Syzygium cumini with roselle extract is to create new products, rich in
antioxidants, easy to use and easy to store. The study investigated the influence of the mixing ratio of red
artichoke extract on the color and quality of the product and the influence of the sugar ratio and pH value
on the quality of the product. The results showed that the product has high nutritional and sensory with the
ratio of Syzygium cumini: roselle extract was 7:3, sugar ratio of 50 % and pH 3.5.

Keywords: Biological compounds, jam, roselle (Hibiscus Sabdariffa), syzygium cumini.
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1. Pit van dé

Trong thoi dai cong nghiép hoa, cai thién chat
lugng cude séng 14 nhu cau duoc dit 1én hang dau.
Viéc an udng khong chi dé no ma con dé tét cho sirc
khoe. Xuat phat tur thuc té nay thi nhiéu loai thuc
pham t6t cho strc khoe duoc ché bién ngay cang da
dang hon. Trai cdy an tuoi c6 mau sic, huong vi,
gi4 tri dinh dudng dic biét 1a chat xo va chit chdng
oxy hoa. Nhung trai cdy tuoi mau hu mét gia tri qua
ting ngay, dé bi dap, khé van chuyén va c6 mua vu.
Cay tram duogc tréng hodc moc tu nhién & huyén Tri
Ton, tinh An Giang va thuong khong stir dung phan
thudc trong qua trinh sinh truong. Trai trim rat giau
cac hop chét c¢6 chira anthocyanins, glucoside, axit
ellagic, isoquercetin, kaemferol va myrecetin... Qua
c6 vi chat, ngot, tinh mat, lam se rudt, khir mui hoéi
miéng, s6i bung, lam se, loi tiéu va tri dai thao duong
(Helmstadter, 2008). Boi vay, viéc phat trién san
pham mirt dong ché bién tir trai cdy tuoi s& c6 mau
sic tyr nhién, giau chit chéng oxy hoa, bao quan lau,
d& van chuyén va thich hop cho nhiéu Itra tudi. Tuy
nhién, cling nhu da s6 cac loai trai cay khac, trai tram
duoc thu hoach déng loat theo mua, c6 vé mong, rat
d& hu hong va nhanh héo mat nude nén loi ich kinh té
dem lai cho ngudi dan khong cao khi tiéu thu trai tuoi.
Hoa atiso do giau vitamin C, polyphenol va flavonoid,
chu yéu 1a anthocyanin. Hoa ¢ cong dung gitp diéu
tri rdi loan than kinh, huyét ap cao, an than... do d6
hoa hira hen 13 chdt mau tu nhién c6 tinh an toan cao
(Shruthi & Ramachandra, 2020). Hoa atiso do tuy c6
mau dep, tu nhién nhung vi rit chua, gin nhu khong
6 duong nén khong thé an lién ma phai qua ché bién.
Xuét phat tir nhitng thuc té trén, nghién ctru ché bién
mut trAm bo sung dich trich hoa atiso do dugc thuc
hién nhdm tan dung nguén nghién li¢u ty nhién dé
tao ra san pham giau chat chdng oxy hoa, chit xo va
c0 gia tri cdm quan cao.

2. Thue nghiém

2.1. Nguyén li¢u

Trai tram dugc thu mua & huyén Tri Ton, tinh
An Giang.

Hoa atiso dé dugc thu mua ¢ huyén Tri Toén,
tinh An Giang.

Puong saccharose Bién Hoa.
Bo6t pectin 100% pectin - GENU (Cong ty
TNHH Gia Hung Phat).

2.2. Tién xir Iy miu

2.2.1. S0 dé quy trinh ché bién mirt dong bo sung
dich trich hoa atiso do

Tram — Luya chon, rira — Chan — Lam nhuyén
— Phéi ché (dich hoa atiso do,...) — C6 dic —
Rot keo — Dé ngudi — Thanh pham.

Trai tram va hoa atiso do duogc thu mua tir cac
vuon 6 Huyén Tri Ton, tinh An Giang. Tram lya chon
trai mau tim den, chin vira, khong sau bénh, khong
dap nat. Hoa atiso do lua chon nhiing bong mau dé
tuoi, khong sau bénh, khong dap nat. Trai tram duogc
rira sach nham loai bo tap chit va vi sinh vat trén
bé mit. Sau d6 dem chan va cha lay dich qua. Hoa
atiso d6 tién hanh dem di rira sach, bo phan nhuy,
chi liy canh hoa va sau d6 dem xir Iy trich ly trong
nudc nong ¢ nhiét do 90°C trong 10 phat, thu dugc
phan dich trich ly hoa atiso dé. Dich tram sau khi
cha tach hat dem phéi troén va1i dich trich hoa atiso
do, dudng, pectin, acid citric. Hon hop duoc dem di
gia nhiét dé pectin hoa tan két hop dudng va pH thap
tao gel tot. Trong qua trinh gia nhiét dung nhiét ké dé
khéng ché nhiét 6 gitp gilt mau sic cho san pham
tranh bi caramen hoa gdy sdm mau lam mat gié tri
cam quan. Gia nhiét vira dat yéu cau ta bo sung natri
benzoat va khudy déu. Hon hop sau khi phdi tron s&
dugc co dic va rét vao keo thuy tinh, dong nip va
phan tich céc chi tiéu.

2.2.2. Khdo sdt anh hwéng cia ty 1é phoi ché
cuia dich tram/dich trich hoa atiso dé dén mau sdc
va chat lwong ciia san pham

Tién hanh: Trai trAm chin ¢6 mau tim dam duoc
rira sach, chan ¢ 85°C trong 1 phat sau d6 tach bo
hot va cha nhuyén thit qua. Hoa atiso dé duoc ria
sach va chi ldy phan canh hoa. Canh hoa dugc cit
nho va chan véi ty 16 hoa: nudc 1a 1:10 chin trong
10 phut (90°C). Sau d6 phdi ché tram/dich hoa atiso
do voicac ty 1€ 4:6, 5:5, 6:4, 7:3, 8:2; 9:1. Hon hop
s€ phéi ché ty 1€ ¢ dinh duong 45%, pectin 1,5 %
so voi hon hop trdm va dich hoa atiso, acid citric
dat pH=3,5. Tiép theo, tron déu hdn hop va co dac
& nhiét do 90°C trong 15 phut, rot keo, dé nguoi va
phan tich cac chi tiéu.

2.2.3. Khao sdt ty 1é dirong va pH dén chat lwong
clia san pham

Tién hanh: Trai trim chin ¢6 mau tim dam duoc
rira sach, chan & 85°C trong 1 phut sau d6 tach bo hot
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va cha nhuyén thit qua. Hoa atiso do dugc rira sach
va chi 14y phan canh hoa. Canh hoa duogc cit nho va
chan véi ty 1& hoa: nudc 1a 1:10 chan trong 10 phut.
Sau d6 phdi ché tram/dich hoa atiso do vai ty 1¢ t6i
vu & thi nghiém trén. Hon hop s& phdi ché thém ty
1€ duong 40%, 45%, 50%, 55% va pH 3,5, 4,0, 4,5,
pectin 1,5% so v&i hon hop tram va dich hoa. Tiép
theo, tron déu hdn hop va cd dac o' nhiét d6 90°C trong
15 pht, rét keo, dé ngudi va phén tich cac chi tiéu.

2.2.4. Banh gia cam quan

Danh gia cam quan mut tram va dich hoa atiso
d06 theo phuong phap QDA (quantitative Descriptive
Analysis). Cac thanh vién d4anh gia duoc yéu cau cho
diém tir 1-5 theo chi tiéu mo td vé mau sic, mui, vi
va mic d6 ua thich v6i thang diém tir 1-9.

Panh gia cam quan san pham (trang thai, mau
sdc, mui vi) bang phuong phap mé ta cho diém theo
TCVN 5090-90 va mtrc d6 ua thich san pham theo
thang diém Hedonic boi 15 thanh vién (Ha Duyén
Tu, 2010).

2.2.5. Phurong phdp phan tich s6 liéu

Tat ca thi nghiém dugc thuc hién 3 lan dé léy
sO liéu dé phan tich thong ké. Str dung chuong trinh
thong ké Stagraphics Centurion XV dé tinh ANOVA,
kiém dinh bé'lng Fisher t test cho viéc tinh sy khac biét
c6 y nghia (LSD), tinh hé s6 tuong quan Pearson &
muc alpha = 0,05.

2.3. Phuwong phap phéan tich

Nghién cuu tai khu thi nghiém B¢ mon Cong
nghé thyc pham (phong 317) - Truong Dai hoc
An Giang.

2.3.1. Phwong phap xac dinh ham luwong acid
tong s6 (%) (Pham & Bui, 1991)

Tién hanh: Can 5 g ty 1¢ vao binh dinh mirc thém
nudc cat vao vira da 100 mL, dé lang. Saukhi da ling
xong lay 20 mL nudc trong cho vao binh tam giéc,
cho tiép vao vai giot phenolphtalein 1% vao binh tam
gic chira dung dich chuén. Nho truc tiép dung dich
NaOH 0,1 N chuan d¢ tir microburet xuéng binh tam
gi4c va lic nhe cho dén khi dung dich c6 mau hong
nhat bén viing, doc thé tich NaOH d3 sir dung.

Cong thtrc:

Acid tong (%) = (K*n*100*100)/(P*20).

Trong do:

K: hé sb loai acid (acid citric K = 0,0064);
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n: S6 mL NaOH 0,1 N st dung dé chuan d6 (mL);
P: khéi luong ty 1¢ (g).
2.3.2. Xac dinh ham luong anthocyanin

Ham lugng anthocyanin dugc xac dinh theo
phuong phap vi sai. D6 hip thu mau anthocyanin
trong dung dich dém khac nhau (pH 1 va 4,5) duoc
tai cac budc song lan luot twong tng 510 va 700 nm
v6i may hap thu quan phd U- 2800 (Simadzu, Japan).
Ham lugng anthocyanin tong dugc tinh theo cyanidin-
3-glucoside [1]:

3

AxM xDF xTV x10
C= (mg /L) [1]

exLxm

Trong do, A 1a d6 hap thu, M 1a kh6i lugng phan
tir cyanidin-3-glucoside (449,2 Da), DF 1a hé s6 pha
lodng, V 1a thé tich dung dich cubi cung (mL), 103
1a hé s6 chuyén ddi tir g thanh mg, € 1a hé sb hip thu
phan tir cyanindin-3-glucoside (26.900), L 12 bé day
ctia cuvet (1 cm), va m 1a khdi luong méu (g).

2.3.3. Xdc dinh ham luwong vitamin C (Pham &
Bui, 1991)

Ham lugng vitamin C cua mau duogc xac dinh
bang phuong phap chuan do voi iod. Dya vao ham
lugng iod bi khir boi vitamin C c6 trong mau, suy ra
ham lugng vitamin C. Can 5 g mau, nghién nho trong
cbi str voi 5 mL dung dich HCI 5%, nghién k¥, cho
vao binh dinh muc réi ddn nudc cat dén 50 mL. Lic
cho dong nhat. Sau d6 1ay 20 mL dung dich nghién
cho vao binh tam giac, chuan d6 bang dung dich iot
0,01 N ¢6 tinh bdt lam chi thi mau cho dén mau xanh.

Tinh két qua:

T x Vl x 0,00088 <100

X = [2]

V2 x W

Trong do6, X' 1a ham lugng vitamin C (mg/100 g),
¥ 1a s6 mL dung dich iot 0,01 N dung chuén do, VI
1a thé tich mau thi nghiém (50 mL), 7, 1a thé tich mau
duoc lay dé chuan d6 (20 mL), # 1a khoi lugng mau
dem x4c dinh vitamin C va 0,00088 14 sb gram vitamin
C tuong ung voi 1 mL dung dich iod 0,01 N.

2.3.4. Phan tich polyphenol tong theo phuwong
phap folinciocalteau

Tién hanh: Hat 0,2 mL dich chiét di pha lodng
thich hop vao dng nghiém, thém 1,5 mL thubc thu
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Folin-Ciocglteau 10%. Giit ng nghiém & trong tdi
5’ phl’{t. Cpéi cung, cho thém 1,§ mL Na CO, 5% Vﬁ‘l
lac déu bang may vortex. Gitlr ong nghiém trong t6i
2 gio. Sau do, dg dd hap thu cua dung dich ¢ budc
song 750 nm bang }JV—spectrophotometer. Ham
lugr}g polyphenol tong dugc tinh dya vao duong
chuan acid gallic.

y =0,0082+0,0595 va r>= 0,9996

TPC(mgGAE/100g)=((A-0,0595)*DF*V*100)/
(0,0082*W).

Trong do:

A: d6 hap thu;

DF: hé s6 pha lodng ty 1¢;

V: thé tich dich trich thu dugc (1);

W: khéi lwong ty 18 dem trich ly;

100 14 hé s6 chuyén doi tir 1 g sang 100 g.

Can 9& vao cuong do mau dg duoc trén rnéy
quang pho va dya vao dudng chuan acid garlic dé
xac dinh ham lugng polyphenol tong so c6 trong mau.

2.3.5. Phuong phap xac dinh ham luong tannin
theo phirong phap folin-denis

Tién hanh: H}:lt 0,5 mL dich trich va 0,’5 mL
nude cé}t cho vao ong nghiém. Sau d6 cho tiép 0,5
mL thl}éc thﬁ Folin’-Den‘is va 2 mL dung dich Na,CO,
20% lac déu, lam am bang bé nudc sdi trong 1 phut
va lam ngudi ¢ nhiét dd phong. Po dd hap thu cua
phtc mau ¢ budc séng 700 nm. Ham luong tannin
dugc tinh dya vao duong chuan acid tannic

y=0,0098x + 0,0478 va r’*= 0,9996.

TC (mgTAE/100 g) = ((A-0,0478)*DF*V*100)/
(0,0098*W)

Trong do:

A: d6 hép thu;

DF: hé s6 pha lodng ty 1é;

V: thé tich dich trich thu duoc ;

W: khéi lugng ty 1¢ dem trich ly;

100 1a hé s6 chuyén doi tir 1 g sang 100 g.

Ham lugng tannin dugc tinh :cheo dudng chuan
acid taqnic. Xay dung duong chuan cho acid tannic
0 cac nong do tir 10+80 ug/mL.

2.3.6. Xac dinh ham luong am

Ham luo'ng am duoc xac dinh bﬁng séy dén khéi
luong khong doi ¢ 105°C (Pham & Bui, 1991).

3. Két qua va ban luin
3.1. Anh htr(’{'ng cf}a ty 1¢ phoi ché dictl tram
va hoa atiso dé dén chat lwgng ciia sin pham
3.1.1. Thanh phan héa hoc cia nguyén liéu
Bang 1. Thanh phin hoéa hoc ciia thit trai trim

Thanh phén héa hoc

Do 4m 84,46%
Ham lugng acid tong 3,04%
Ham lugng vitamin C 160 mg%
Ham luong anthocyanin 794,76 mg/L
Ham lugng pholyphenol 1,96 mgGAE/g
Ham luong tannin 4,78 mgTAE/g

Bang 2. Thanh phin héa hoc ciia hoa atiso dé

Thanh phén héa hoc
Do am 90,34%
Ham luong acid tong 3,89%
Ham lugng vitamin C 13 mg%
Ham lugng anthocyanin 1401 mg/L

3.1.2. Anh huéng ciia ty 1é phoi ché giita dich
tram va dich trich hoa atiso @6 dén cdc hoat chat sinh
hoc ciia san pham

Ty 18 dich trim: hoa atiso d6 anh hudng dén cac
hoat chét sinh hoc cta san phém. Théng ké su khac
biét va gia tri cac hoat chét sinh hoc thu duogc két qua
s0 liéu nhu Bang 3.

Bang 3. Anh huéng ciia ty 1¢ phoi ché giira dich
tram va dich trich hoa atiso d6 dén cac hoat
chit sinh hoc ciia sin phidm

Ty I¢ phéi

t:fllllfl:gilui’:h Polyphenol | Anthocyanin Tannin

trich h;)a (mgGAE/g) (mg/L) (mgTAE/g)

atiso do6
4:6 1,18 178,09* 1,32¢
5:5 1,20° 190,64 1,86°
6:4 1,25° 202,220 2,37¢
7:3 1,52° 234,66¢ 2,77¢
8:2 1,52° 214,36 3,28¢
9:1 1,67° 223,73 3,81f
P 0,0002 0,0015 0,0000
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Ty 1€
phoi che
giira trAm: | Vitamin C Y S
dich trich | (mg%) Acid tong (%)
hoa atiso
dé
4:6 57,207 0,60?
5:5 65,27° 0,73*
6:4 66,00 0,83%
7:3 67,47 1,054
8:2 68,20 1,05¢
9:1 70,40¢ 0,94
P 0,0010 0,0001

Ghi chi: 86 liéu trung binh cia ba lan lap lgi. Cac
chir 56 a,b,c,d... trong cung mot cot the hién sw khac biét
& mikc ¥ nghia thong ké P< 5%.

Két qua Bang 3 cho thdy, ham luong cac hop
chat sinh hoc ¢6 xu hudng ting khi ting ti 1& dich
tram/hoa atiso d6. Ham lugng tannin, polyphenol va
vitamin C thap nhit ¢ ti 18 4:6. Ham luong tannin
dat 1,32 mgTAE/g; ham luong polyphenol dat 1,18
mgGAE/g; vitamin C dat 57,2 mg%. Khi ti I¢ trAm
: hoa atiso tang ham lugng tannin, polyphenol va
vitamin C dat gia tri cao nhat & ti 1€ 9:1 lan lugt
la ham lugng tannin (3,8 1mgTAE/g); ham lugng
polyphenol 1,67 mg GAE/g; luong vitamin C 70,4
mg% c6 su khac bi¢t & mirc y nghia (P<0,05). Ham
luong polyphenol ¢ ty 1¢ 5:5 va 6:4 thi khong c6 su
khac biét vé& y nghia thong ké va su khac biét v6i cac
ty I¢ con lai. Tuong tu & ty 1€ 7:3 va 8:2 ciing khong
c¢6 su khac biét vé ¥ nghia voi nhau. Ham lugng
anthocyanin dat gia tri cao nhat & ty 1& 7:3 tuy nhién
thi khong c6 sy khac biét y nghia véi cac ty 1€ 8:2
va 9:1. Ham luong anthocyanin dat gia tri thip nhét
oty 16 4:6 va 5:5. O ty 18 5:5 va 6:4 tuy ham luong
¢6 tang nhung lai khong co su khac biét vé y nghia
thng ké. Ham luogng acid tong dat gia tri cao nhét
oty I¢ 7:3 va 8:2 va khong c6 su khac biét ¥ nghia
v6i nhau. Ham luong acid tong thap ¢ ty 1¢ 4:6. Ham
luong acid tong tuy c6 su khac biét y nghia giira cac
ty 1€ tuy nhién su chénh I¢ch nay la khong qué 16n
va khong dang ké.
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3.1.3. Anh huéng ciia ty 1¢ phoi ché giita dich
tram va dich trich hoa atiso do dén gid tri cam quan

cua san pham

Qua két qua danh gia cam quan ¢ Bang 4 cho
thay, ty 1¢ phdi ché hoa atiso d6 c6 anh huong dang ké
dén tinh chit cam quan cua san pham. Déi véi diém
cam quan vé mau sic, ty 1¢ co gia tri cam quan cao
nhat & ty 16 7:3 va 8:2 (4,20 va 4,17 diém) va thap
nhit & ty 18 5:5 (3,2 diém). O cac ty 18 4:6, 5:5, 6:4
va 9:1 tuy c6 tang vé gia tri cam quan nhung khong
c6 sy khac biét y nghia véi nhau nhung khac biét so
v&i hai ty 1€ con lai 6 mtrc y nghia 5%. Vi ¢ cac ty 1¢
6:4, 5:5 va 6:4 t6i mau con & ty 1€ 9:1 thi do ty 1€ dich
trich hoa atiso do hoi it nén chua nhan thdy mau do
tu nhién ctia hoa. O hai ty 1& 7:3 va 8:2 ¢6 diém cam
quan cao vé mau sic vi san pham c6 mau tim do dic
trung ctia nguyén liéu va c6 trang thai mau mirt dong
nhat. Dbi véi diém cam quan vé mui vi, voi ty 16 7:3
c6 diém cam quan v& mui vi cao nhit 4,15 diém, &
ty 1€ 7:3 va 8:2 san phém c6 mui thom, vi chua ngot
hai hoa cta hoa atiso déng thoi gitt dugc vi chua, hoi
chat, thom nhe cua tram. Ty 1€ 4:6, 5;5 va 6:4 thi do
b6 sung nhiéu hoa nén lam cho san pham c6 vi hoi
chua mau sic hoi ngd d6 nén it nhan thdy mau tim
den cua tram.

Dbi véi diém cam quan vé diém cam quan cho
chi ti€u trang thai, vi & cac ty 1€ 4:6, 5:5 va 6:4 do bo
sung nhiéu dich trich hoa atiso ma trong dich trich hoa
thi ham luong nudc cao nén khi bo sung cang nhiéu
thi hon hop trude khi dem di co dic cang lodng va
luong nude con lai trong san pham sau c¢b dic cang
nhiéu, trang thai san pham khong sét hoi long. Ty 18
9:1 do ty 18 trim nhiéu khién cho san pham c6 trang
thai dic sét. Ty 18 7:3 co trang thai ddng nhat, sét vira,
min mang dic trung cho san pham.

Nhin chung, tir két qua thu dugc cta cac hop
chét sinh hoc va danh gia cam quan, ty 1& 7:3 ¢
trang thai sét vira phai, mau sac dep, tu nhién, mui
thom ctia hoa atiso, mui vi hai hoa, gitr dugc mau
sdc dic trung cta nguyén liéu do d6 muc d6 ua thich
cao nhat va duoc chon lam ty 1€ t6i wu dé thuc hién
thi nghiém tiép theo.
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Bang 4. Anh hwdng ciia ty 18 phoi ché giira dich tram va dich trich hoa atiso d6
dén gia tri cAm quan ciia san pham

e tie honatiso g | M My P o thich
4:6 3,300 3,170 3,000 6,337
5:5 3,200 3,170 3,28 6,83
6:4 3,50 3,90% 3,40 6,90
7:3 4,200 4,15¢ 4,10¢ 7,83¢
8:2 4170 4,00 3,830 7,00%
9:1 3,50 3,400 3,17 6,50
P 0,0014 0,0047 0,0248 0,0127

Ghi chii: S6 liéu trung binh ciia ba lan ldp lai. Cdc chit sé a, b, ¢, d... trong ciing mét cot thé hién su khdc biét &

mirc ¥ nghia thong ké P< 5%.

3.2. Anh hwéng ciia ty 18 dwong va pH dén
chit lwong ciia san phim

3.2.1. Anh huéng cia ty 1é dwong va pH dén cdc
hoat chdt sinh hoc ciia san ph(fm, luwong chat khé hoa
tan va ham lwong diong tong ciia san pham

Qua két qua & Bang 5, ty 1¢ duong va pH anh
hudng dén ham luong cac hoat chét sinh hoc & mirc
¥ nghia thong ké (P< 0,05). Khi tang ty 1& duong
thi ham luong cua polyphenol, vitamin C, acid
va tannin déu c6 xu hudng ting, cao nhét & ty 1¢
55% duong lan luot 1a ham lugng cua polyphenol
la 1,58 mgGAE/g; ham lugng vitamin C la 75,29
mg%; ham luong acid 1a 0,82%; ham lugng
tannin 1a 4,69 mgTAE/g. Ham lugng anthocyanin
c6 xu huéng giam khi ting ty 18 duong, cu thé
ham luong anthocyanin thdp nhat ¢ ty 18 duong
55% (235,12 mg/L) va cao nhat & 40% duong
(299,72 mg/L). Theo bao cao cua Daravingas va
Cain (1968), duong (sucrose, fructose, glucose va
xylose) lam tang sy phan huy anthocyanin trong
qua trinh ché bién. Puong phan hiy thanh furfural
va hydroxymethylfurfural, nhitng hop chét nay lam
giam sic t6 anthocyanin trong qué trinh ché bién.
Anh huong nay c6 thé duoc giai thich boi su hién
dién cua duong thém vao da lam giam di d6 hoat

dong cua nuge a . Ngay ca voi sy thay doi it cua ty
1¢ duong va d hoat dong ctiia nude cling gay anh
huong dén sy 6n dinh cua sic t6 nay. Xu hudng
ham luong cac hop chat sinh hoc tang theo ty 18
duong co thé giai thich do khi tang ty 1¢ dudng thi
dd Brix tang lam ting kha ning bao ldy cac hop
chét sinh hoc tranh nhirng bat loi tir moi truong nhu
nhiét do hay su tiép xuc voi oxi khong khi lam giam
qua trinh phan huy cac hop chat (Naczk & Sahidi,
2004). Khi st dung acid citric 1am chat diéu chinh
d6 pH, ham lugng polyphenol c6 khuynh hudong
tang theo ty 1¢ duong bd sung, nguyén nhan c6 thé
duoc giai thich 1a do kha nang chéng oxi hoa cua
acid citric giup giir dugce cac hop chit sinh hoc it
bi bién dbi trong qué trinh phdi ché. Nghién ciru
ctia Nguyén & cs. (2016) ciing chimg minh rang
acid citric c6 kha nang giit dugc cac hop chét sinh
hoc polyphenol va flavonoid khong bi bién ddi
trong qua trinh ngdm thdm thau. Sy hién dién cua
ham lugng dudng cao va pectin voi muc do ester
hoa thap c6 thé bao ton cac hop chat hoat tinh sinh
hoc trong qua trinh xtr 1y nhiét bang cach giam cac
phan mg bét loi trong mirt va bang cach twong tac
v6i cac thanh phan chirc ning thong qua lién két
hydro hoac ky nuéc.
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Bang 5. Anh huéng cia ty 1é dwong dén cac hoat
chat sinh hoc ctia san pham

Ty 1€ Polyphenol | Anthocyanin Tannin
duwong (%) | (mgGAE/g) (mg/L) (mgTAE/g)
40 1,132 299,72¢ 3,91°
45 1,45° 253,05° 4,57
50 1,47° 258,35° 4,01
55 1,58° 235,12° 4,69¢
P 0,0002 0,0000 0,0274
dTuzrfg Aci(‘: /:;’“g Vitamin C (mg%)
(%)
40 0,65* 66,49°
45 0,70° 68,44
50 0,80¢ 70,16°
55 0,82¢ 75,29¢
P 0,0000 0,0000

Ghi chii: S6 liéu trung binh ciia ba lan lgp lai; Cdc
chir 50 a,b,c,d... trong cung mot cot thé hién su khac biét
0 murc y nghia thong ké P< 5%.

Khi ting gi4 tri pH ham luong cac hop chat
sinh hoc nhin chung ¢6 xu huéng giam cu thé ham
luong polyphenol giam tir 1,62 mgGAE/g xudng 1,35
mgGAE/g khi gia tri pH ting tir 3,5 dén 4,5 ¢6 sy khac
biét thong ké giita cac gia tri & mirc (P<0,05). Him
lugng anthocyanin giam 267,98 mg/l xudng 255,2
mg/1 khi ting pH tir 3,5 dén 4,5 va giita cac gia tri co
su khac biét ¥ nghia thong ké & muc (P<0,05). Him
luong anthocyanin trong san pham cao anthocyanin
khi dugc ché bién ¢ pH thap. pH 1 yéu t6 quan trong
anh huong dén sy 6n dinh ctia ham lugng anthocyanin.
Ham luong tannin ¢6 xu hudng tang tir 3,91 mgGAE/g
o0 pH =3.51én 4,42 mgGAE/g 6 pH =4,5. Tuy nhién
ham lugng tannin gitta pH = 4,0 (4,55 mgGAE/g)
chua c6 su khac biét théng ké ¢ muc (P<0,05) so voi
ham luong tannin & pH = 4,5. Ham luong acid tong,
vitamin C ciing ¢6 xu hudng gidm khi tang gia tri pH
tir 3,5 1én 4.5. Cu thé ham lugng acid tong dat cao nhat
& pH 3,5 (0,9%) va thdp nhat ¢ 4,5 (0,6%) va co su
khac biét ¥ nghia thong ké 5%. Ham luong vitamin C
cling giam dan khi ting dan pH, ham luong vitamin
C dat cao nhat & pH 3,5 (74,8 mg%) va thap nhét &
pH 4,5 (67,1 mg%) va khong co6 su khac biét so voi
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pH=4 (68,38 mg%). Su mit mat vitamin C ting 1én
boi su hoat dong cia enzyme ascorbic acid oxidase,
enzyme nay giam hoat dong ¢ pH thap. Diéu nay chimg
t6 lwong 16n acid phenolic da duoc chiét ra boi moi
truong acid va chung c6 tic dung hd tro cho cac chét
khang oxy hoa khac nhu acid ascorbic (Croft, 1998).
Dong thoi polyphenol phan cuc manh cang khong bén
trong mdi truong acid manh. Do do, kha nang khang
oxy hoa tang 1én lam ham lugng acid phenolic va giam
ham Iugng polyphenol khong bén trong acid. Hop chét
polyphenol 1a chat chong oxy hoa manh nén d& oxy hoa
& pH cao. pH thap c6 thé e ché qua trinh oxy hoa cac
hop chat polyphenol va ham luong thu dugc cao hon.
Bang 6. Anh huwéng pH dén cac hoat chit sinh
hoc ciia sin phim

Polyphenol | Anthocyanin Tannin

PH | mgGAE/g) (mg/L) (mgTAE/g)
3,5 1,62° 267,98° 3,91°
4,0 1,25 261,50 4,55°
4,5 1,35 255,20° 4,42

P 0,0002 0,0274 0,0391
pH ACi(do /: ;A) ng Vitamin C (mg%)
3,5 0,90¢ 74,80°
4,0 0,73° 68,38*
4,5 0,60° 67,10°

P 0,0000 0,0000

Ghi chii: 86 liéu trung binh ciia ba lan Idp lai. Cdc
chir 56 a,b,c,d,... trong cung mot cot thé hién sy khdac biét
o murc y nghia thong ké P< 5%.

3.2.2. Anh hwéng ciia ham heong dwong va pH
dén gid tri cam quan ciia san pham

Két qua phan tich diém danh gid cam quan &
Bang 7 cho thiy, mau san phdm khong khac biét y
nghia théng ké khi ty 1& duong thay ddi tir 45% dén
55% nhung mau sic clia cic mau déu duoc danh gia
cao vi 6 mau sic tim hoi do tu nhién, dic trung cho
nguyén li¢u tuoi.

Piém cam quan vé mui vi, ¢ ty 1& 50% ciing
c6 diém cam quan vé mui vi cao nhat (4,00 diém),
san phém ¢6 vi chua ngot hai hoa, c6 mui thom dac
trung ciia nguyén lidu. O ty 1 40% va 45% tuy van
c6 mui thom dic trung nhung san pham cé vi hoi
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nhat, con voi ty 1€ 55% duorng thi san phdm mut dong
hoi ngot. Khi pH 3,5 ¢6 diém cam quan vé mui vi
cao nhat (4,20 diém), san pham ¢6 mui thom vi chua
ngot hai hoa hon.

Diém cam quan vé trang thai, khi ting ty 1¢ dudng
va pH trang thai ctia san pham c6 xu hudng ting va dat
murc cao nhét & ty 1¢ 50% duong (4,2 diém) va pH 3,5
(4,10 diém). Khi tang do brix va pH thi trang thai ciia
san phém ddc va sdm mau, diém cam quan thép chua
tao dugc san phém dac trung. Do do, ¢ ty I¢ duong
50% va pH 3,5 tao dugc trang thai dic trung cho san
pham murt diém cam quan cao va muc d6 wa thich ciing
dat duoc diém cam quan cao so vdi cac ty 1¢ con lai.
Do d6, san phém dat mirc d6 wa thich cao nhét & ty 1€
50% duong va pH 14 3,5 vi c6 mau sic tim hoi do, tur
nhién, mui thom diu hai hoa, vi chua ngot vira va trang
thai ctia mut min, sét, déng nhét.

Bang 7. Anh hwéng clia ham lwong dwong va
pH dén gia tri cim quan ciia sin phim

auimg ey MU MuiE
40 4000 | 3500 | 3,50 | 6,100
45 4100 | 3,600 | 3500 | 645
50 4100 | 4000 | 4200 | 7400
55 3,95 | 385 | 3,600 | 633
3,73 441 4,92 8,82

0,005 | 0,003 | 0,008 | 0,000

pH Mau | Muivi Ttrlf‘;g x‘ﬁ] l‘z‘l’l
3,5 4000 | 4200 | 4100 | 7200
4,0 3,500 | 3,75 | 3,67 | 6500
45 333 | 3300 | 3500 | 6,40°
F 5,73 5,58 6,74 4,52
p 0,000 | 0,010 | 0,005 | 0,006

Ghi chii: 86 lidu trung binh cia bq lan lap lai; Cac
chitso a, b, ¢, d... trong cung mot cot thé hién sw khac biét
o murc y nghia thong ké P< 5%.

4. Két luan

Qua thoi gian nghién ctru c¢6 thé rat ra duoc cac
ket qua dang cha y nhu sau:

- Ty 1& phdi ché tram: dich trich hoa atiso d6
la 7:3 trang thai sét vira phai, mau sac dep, tu nhién,
mui thom cua hoa atiso, mui vi hai hoa.

- Ty 1é dudng bd sung 50% va pH=3,5 cho san
pham c6 mau sdc tim hoi d6, tu nhién, mui thom diu
hai hoa, vi chua ngot vira va trang thai cia mirt min,
sét, déng nhat./.
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