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ABSTRACT

Strawberry fruit has attractive aroma and a lot of highly bioactive
compounds (vitamin C and anthocyanin). However, strawberry fruit is
perishable and very sour. There are many food products added with
artificial strawberry flavor but few with natural fruit juice products (jam
and syrup) for food processing technology. To develop new food product,
this study was conducted to investigate effects of strawberry fruit nectar
(i), gelatin (ii), citric acid and sucrose on physical properties (moisture
and hardness), nutrients (anthocyanin and vitamin C) and sensory values
of strawberry fruit gel candy. The results were found that the sucrose and
citric acid affected on texture of the product. Sucrose affected strongly
moisture content and texture of the product. Contents of anthocyanin and
vitamin C in the strawberry candy were remained highly as the ingredients
added with acid citric. Strawberry fruit gel candy had high nutrient
contents, good texture and flavor if it was added with 30% strawberry
nectar, 10% gelatin, 30% sucrose and 0,5% citric acid.

TOM TAT

Dau tdy la trdi cdy ¢ miii rat thom va chira nhiéu chat c¢é hoat tinh sinh
hoc cao nhu vitamin C va anthocyanin. Tuy nhién, trdi dau tay twoi mau
hut, khé bao quan, va vi kha chua. Hién nay, nhiéu san pham dwoc b6 sung
mili dau tdy tong hop, chi ¢6 mot s6 it san pham tir ddu tdy tw nhién nhu
mirc dong va si ro dau trong cong nghé ché bién thwc pham. Pé da dang
san pham tir nguyén liéu ddu tay dinh dwong, dé tai dwoc thiee hién nham
khao sat ti I¢ dau tdy (i), ti lé gelatin (ii), ti 1¢ acid citric va duong anh
hieong dén tinh chat vat Iy (d¢ am va d¢ dai), gia tri dinh dwong (ham
lwgng anthocyanin va vitamin C) va gia tri cam quan cua keo déo dau tdy.
Két qud nghién ciru cho thay dwong va acid citric tao gel véi pectin tur ddu
g6p phan tao cdu tric déo dai. Puong anh hwéng manh doi véi dé am va
do dai cua keo. Acid citric gop phan han ché dang ké su hao hut
anthocyanin va vitamin C trong qud trinh ché bién. Keo déo dau tdy cé do
déo dai vira phdi, va dinh duéng cao khi keo dwoc bé sung 30% dau tay,
10% gelatin, 50% duwong va 0,5% acid citric trong qud trinh ché bién.

1 DAT VAN BE

Dau tay c6 tén khoa hoc la Fragaria thugc ho
IQp Ro§0ideae, bo
Potentilleae. Dau tdy dugc trong nhiéu ¢ Da Lat.

Rosaceae, thudc phan

Trong phan thit cia qua dau tay c6 chira cac loai
vitamin A, B1, B2 va dac biét 1a lugng vitamin C
kha cao, cao hon ca cam, dua hau. Pay 1a tinh uu
viét ciia qua dau tay gitip ting sirc dé khang, chéng
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nhiém tring, nhiém doc, cam cim va chéng
stress... (Thai Thi Thay Lién va ctv., 2008). Ngoai
ham luong vitamin C cao, dau tdy chira nhiéu
anthocyanin thugc nhém flavonoids cé hoat tinh
sinh hoc cao va tinh chéng oxy héa. Dau tiy duoc
cho 1a mot trong nhiing trai cy chira nhiéu chat
chéng oxy héa nhit (anthocyanin va vitamin C)
(Cordenunsi et al., 2002).

Tuy nhién, anthocyanin va vitamin C rat d& bi
phan huy trong quéa trinh ché bién nhiét. D6 bén
ctia anthocyanin va vitamin C tiy thudc rat nhiéu
vao moi truong thyc pham nhu ham lugng duong,
ham luong acid, pH. Fera et al. (2013) da cho thdy
rang ham lugng anthocyanin con lai trong san
pham nhiéu néu mirt duge ché bién trong diéu kién
¢6 pH thp. Cac nghién ciru khac cho thdy su mat
mat vitamin C giam khi dich trai cdy ché bién trong
diéu kién pH thap (Lee et al., 2004). Nguoc lai,
duong (sucrose, fructose, glucose va xylose) lam
tang sw phan hiy anthocyanin trong qua trinh ché
bién (Daravingas va Cain, 1968).

Chinh vi vay, cic thanh phin dwdng va acid
citric str dung trong qua trinh ché bién keo déo dau
tay co thé anh huong dén tinh bén cua anthocyanin
va vitamin C. Dé chon thong sb thich hop cho quéa
trinh ché bién keo déo dau tay, can khao sat ti 18
dau, gelatin, dudong va acid citric anh huéng dén
ham luong chit dinh dudng (anthocyanin va
vitamin C), tinh chat vat 1y (d6 4m va do dai) va
gia tri cam quan san pham (mau sic, mui, vi va
cau truc).

2 NGUYEN LIEU VA PHUONG PHAP

2.1 Nguyén li¢u

Dau tay dugc chon tir nhitng trai tuoi, cAu tric tot
va khong bi dép nat tai si€u thi Metro Can Thor.
Gelatin dugc trich ly tir da ¢4 c6 nguon goc xuat xu
tr Phap. Puong saccharose RE tir Cong ty dudng
Bién Hoa véi d6 tinh khiét 99,8%.

2.2 BH tri thi nghiém

2.2.1 Qui trinh

Dau tdy © Rira > Tach cudng> Xay - Phdi
tron (+ Gelatin, duong, acid citric, nuéc) = Gia
nhiét (90°C, 10phat) > D6 khuén > On dinh
->Téach keo.

Cac thanh phan (gelatin, duong, acid citric,
nuée) duge khao sat theo bd tri & timg thi nghiém.
Céc thi nghiém dugc 1ap lai 3 lan. Cac mau san
phém dugc phéan tich cac chi tiéu (do am, do dai,
ham lugng vitamin C, anthocyanin, mau L, a, b) va
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danh gia cam quan dé so sanh, danh gia va chon
thong so thich hop.

2.2.2 Anh huong ciia ti 1¢ déu tdy bé sung dén
chat luong san pham

Thi nghiém nay dugc thuc hién véi mdt nhan td
1a ti 1¢ dau b6 sung (15, 20, 25, 30, 35%). Hon hop
gdm dau (nhu b tri thi nghiém), duong (45%),
acid citric (1%), gelatin (10%). Nudc bd sung dé
dam bao hon hop vira di 100%.

2.2.3 Anh huong cua i ¢ gelatin bé sung dén
chdt lwong san pham

Thi nghiém nay dugc thuc hién véi mot nhan td
1a ti 1& gelatin (8, 10, 12, 14%) so v&i hon hgp. Hon
hop gdm c6 dudng (45%), acid citric (1%) va dau
(chon ti 1& thich hop tir thi nghiém trén). Nudc bd
sung dé dam bao hdn hop vira di 100%.

2.2.4 Anh hiong cva ti 1¢ dwong va acid citric
b6 sung dén chdt heong san pham

Thi nghiém nay duoc thuc hién vé6i hai nhan td
1a ti 1¢ dudng bod sung (45, 50, 55%) va acid citric
(0, 0,5, 1,0, 1,5%). Co dinh ti 1¢ dau va gelatin
(chon ti 1€ thich hop tir cac thi nghiém trén). Nudc
bo sung d¢ dam bao hon hop vira da 100%.

2.3 Phuong phap

2.3.1 Ham lwong dm va dwong tong so

Ham lugng 4m (d6 4m) va duong tong sb dwoc
xac dinh theo phuong phap AOAC (2004).

2.3.2 Ham luong pectin

Ham luong pectin dugc xac dinh bang cach
phén tich pectate calci (Pham Van S6 va Bui Thi
Nhu Thuén, 1991).

2.3.3 Xac dinh ham luwgng anthocyanin

Ham lugng anthocyanin dugc xac dinh theo
phuong phap vi sai (Lee et al., 2005). Do hap thu
mau anthocyanin trong dung dich dém khac nhau
(pH 1 va 4,5) duogc tai cac bude séong lan luot
trong tng 510 va 700 nm v&i may hap thu quan U-
2800 (Simadzu, Japan). Ham luong anthocyanin
téng duoc tinh theo cyanidin-3-glucoside:

 AXM xDFxV x10°

(mg /L) [1]

exLxm
Trong d6, 4 la do hip thu, M la khbi luong
phan tir cyanidin-3-glucoside (449,2 Da), DF 1a hé
sO pha lodng, V 1a thé tich dung dich cudi cung
(mL), / 0° 1a hé sé chuyén d6i tir g thanh mg, ¢ la
hé sb hap thu phan tir cyanindin-3-glucoside
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(26.900), L 1a bé day ciia cuvet (1 cm), va m 1a khéi
lugng mau (g).
2.3.4 Xdac dinh ham luong vitamin C

Ham lugng vitamin C ctia mau duge xac dinh
bang phwong phap chuin d6 véi iod. Dua vao ham
lwgng iod bi khir béi vitamin C c6 trong mau, suy
ra ham luong vitamin C.

Can 5 g mau, nghién nho trong cbi st v6i 5 mL
dung dich HCI 5%, nghién k¥, cho vao binh dinh
mirc rdi dan nudc cat dén 50 mL. Lic cho dong
nhit. Sau d6 1iy 20 mL dung dich nghién cho vao
binh tam giac, chuén do béng dung dich iot 0,01 N
¢6 tinh bot 1am chi thi mau cho dén mau xanh.

Tinh két qua:
V' x ¥} x0,00088x100
V2 /4

(2]

Trong d6, X la ham lugng vitamin C
(mg/100g), ¥ 1a sé mL dung dich iot 0,01 N ding
chudn do, 7; 1a thé tich mau thi nghiém (50 mL),
V5 1a thé tich mau dwoc lay dé chuan do (20 mL),
W 1a khéi luong mau dem xéac dinh vitamin C va
0,00088 1a s6 gram vitamin C twong tng véi 1 mL
dung dich iod 0,01 N

2.3.5 Do dai cua keo

Do dai cua keo duoc do bé'lng may do cAu tric
Rheotex. Keo duoc dinh hinh bang khuén (khuon
I}Hdc da) @e giém bao keo ¢6 hinh dang, kich thudc
on dinh va bé mit lang. Keo dugc do tai 3 vi tri.

2.3.6 Do do mau

Gia tri L*, a* va b* duoc do bé“mg colorimeter.
Thong so mau H° cling dugc tinh dé so sanh mau
san pham theo cong thirc sau:

b*
a*

2.3.7 Ddnh gid cam quan san pham

(3]

H '’ = arctg (

banh gid cam quan keo déo dau tdy theo
phuong phap QDA (quantitative Descriptive
Analysis). Cac thanh vién danh gia dugc yéu cau
cho diém tr 1 — 5 theo chi tiéu mo ta vé mau sic,
mui, vi va cAu tric.

2.4 Phan tich s6 liéu

Tat ca thi nghiém dugc thuc hién 3 1an dé lay
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s6 lidu dé phan tich thong ké. Sir dung chuong
trinh thng ké Stagraphic Centurion 15 dé tinh
ANOVA, kiém dinh béng Fisher ¢ test cho viéc tinh
su khac biét co ¥ nghia (LSD), tinh hé sé tuwong
quan Pearson ¢ murc alpha = 0,05. Tac dong cua
cac nhan to (acid va duong) dén sy thay doi tinh
chat vat 1y va gia tri dinh dudng ciia keo déo dau
tay dugc phan tich dua vao trung binh binh phuong
(mean square) va phan trim anh huéng (variance
component).

3 KET QUA VA THAO LUAN

3.1 Thanh phin dinh dudng ciia diu tiy

Dau tay chira ham lugng nudc rat cao, nudc
chu yéu ¢ dang tu do. Pic trung cua dau tay 1a qua
mong, v6 mong. Vi vay, dau tay rat d& bi hu, dap
va ¢6 han st dung ngan.

Biang 1: Thanh phin héa hoc ciia trai diu tay

Thanh phin Giatri Pon vi
Nuéc 91,3+ 1,7 g/100g
Ham lugng pectin 449 +3,5 mg/100g
Ham lugng anthocyanin ~ 455,3 £21,5 mg/L
Vitamin C 51,3+2,7 mg/100g
Ham lugng duong tong 5,6+04 %
pH 32+0.3

Ghi chii: * B¢ léch chudn (STD) ciia gid tri trung binh

Céc nghién ctru khac cho thiy cac giéng dau
tdy c6 ham lugng nudc 91 — 93%, chét kho hoa tan
tong sb 5 — 9%, vitamin C 40 — 85 mg/100g va
anthocyanins 13 — 55 mg/100g (Cordenunsi et al.,
2002) hoac khoang 130 — 550 mg/L anthocyanin.
Két qua thanh phan héa hoc dau tay trong Bang 1
cling nam trong khoang két qua nghién ctru cua
Cordenunsi ef al. (2002). Cac thanh phan hoéa hoc
dao dong la do giong dau tdy khac nhau khi dugc
chon dé nghién ctru.

3.2 Anh huong ti 1¢ dau tiy dén chit lwong
san phim

3.2.1 Anh heong ti 1é déu tdy bé sung dén
ham luong anthocyanin, ham lwong vitamin C va
dé dai san pham

Khi d6 4m cua san pham ting tir 28,90 —
33,32% thi d¢ dai san pham giam dang ké tur 42,06
— 34,80 N/cm? (Bang 2 va Hinh 1). D6 am va do
dai san pham c6 hé sd twong quan Pearson cao va
am (r=10,90, p <0,001).
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Hinh 1: Anh huéng ti 1¢ ddu tay bo sung dén d9 4m (%) va d9 dai ciia san pham

Qua Bang 2 cho thdy khi ting ham lugng dau
tay thi ham lugng nudc, anthocyanin va vitamin C
trong san pham cling ting theo. Khi ting
ham lugng dau tay tir 15% dén 35% lam ting dan

ham lugng anthocyanin tr 36,4 — 101,2 mg/L va
ham luong vitamin C tir 6,29 -14,87 mg/100g trong
san pham.

Bang 2: Anh huong ti 1& diu tiy bo sung dén ham lwgng anthocyanin, vitamin C, d9 Am va d9 dai

san phim

Ti 1€ dau tay Ham lwgng Ham lwgng vitamin C ~Z o D dai
(%) anthocyanin (mg/L) (mg%) Do am (%) (N/cm?)

15 36,4* 6,3% 28,9* 42,12

20 54,30 8,9° 36,3° 23,7°

25 68,4¢ 10,7¢ 35,9%¢ 31,1¢

30 89,94 13,44 35,2¢ 31,6¢

35 101,6° 14,9¢ 33,34 34,84

F 187,8 260,8 110,4 50,2

P 0,0000 0,0000 0,0000 0,0000

Ghi chii: Cdc 56 liéu théng ké c6 y nghia theo cét, nhitng nghiém thirc ¢6 cing chit s6 ky tw theo cét thi khéng khdc biét

€6 ¥ nghia vé mdt thong ké & mire 5%

Theo Mariod ef al. (2013) cho biét gelatin c6
diém ding dién & gitra pH 6 va pH 9. Chinh vi
gelatin ¢ diém dang dién pH 6 va pH 9 nén khi bd
sung 15% thi hon hop c6 pH = 6 va gelatin s& tach
nudc khi gia nhi¢t. Khi thém 15% dau tay, san
phim khoang pH 6 nam trong khoang dang dién,
gelatin mat nudc nhiéu, dua dén san pham giam do
am va c6 cu trac dai.

Bang 1 cho thiy ring dau tay chira ham luong
pectin cao (44,9 mg/kg). Pectin 1a chit tao dong tu
nhién trong trai cdy. Pectin tao dong tét & pH 2,5
dén 4 va tao dong manh nhat 1a tai pH tr 3,1 -34
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(Sharma ez al., 2006). Vi vay khi tang ham luong
dau tay thi d¢ dai trong san pham tang.

3.2.2 Anh huong cia ham heong dau tdy b6
sung dén mau sdc ciia san pham

Qua bang s6 liéu cho thiy, d6 sang giam dan tir
35,33 — 19,00% khi tang ham lugng dau tay tir 15 —
35%. B¢ sang L* giam c6 y nghia khi ti 1¢ dau tang
tir 15 — 30% va khong khac biét nhidu giita mau
30% va 35% dau. Khi tang ti 16 dau bd sung thi gia
trj a* va b* déu giam dan, nhung t6 hop mau Ho
tang (xem cong thirc [3]).
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Bang 3: Cac gia tri vé mau sic ciia keo khi bd sung ti 1¢ diu tay khac nhau

Ti 1¢ dau tay (%) Gia trj L* Gia tri a* Gia tri b* T4 hop mau H(°)
15 35,33 36,33 28,67° 38,28
20 31,000 33,33 16,00 25,64
25 25,00° 30,670 14,330 25,00°
30 19,33¢ 27,67° 12,33¢ 24,024
35 19,00¢ 25,33¢ 11,674 23,98¢
F 72,61 22,70 19,02 65,94
P 0,0000 0,0001 0,0000 0,0000

Ghi chii: Cdc 6 liéu thong ké o y nghia theo cdt, nhitng nghiém thirc ¢é ciing chit s6 ky tr theo ¢ét doc thi khéng khdc

biét ¢6 y nghia vé mdt thong ké ¢ mirc 5%
3.2.3  Anh huong ciia ham lwong ddu tdy bo
sung dén gid tri cam quan cia san pham

Anh huéng ciia ham lugng déau tay bd sung dén gia
tri cam quan cua san phdm dugc thé hién & Hinh 2.

Vi

Vé mau sic, ti 1¢ dau bd sung 30% va 35% cho
keo ¢6 mau do h6ng ddc trung cta dau nén duogc
thich nhat. Ti 1& dau 15% va 20% hoi it nén diém
cam quan vé mau sic rit thdp vi mau nau cua
gelatin dam hon.

—— 15% déu
—— (1% ddu
e 1504 diiny
= = 10% diu

==m==35% diu

Hinh 2: So' dd mang nhén gia tri cim quan ciia sin phiAm khi bd sung dau tay véi ti 1¢ diu tay khac nhau

Xét vé mui va vi, khi bd sung ti 1& dau 30% va
35%, keo c6 mui thom va vi chua ngot cua dau rat
16 nén c6 diém cao nhat. B6 sung 15% déu thi keo
6 gia tri cam quan mui vi thap nhat vi mui dau it
nhung mui gelatin manh hon.

Vé chu triic cia san phim 1a do gelatin va
pectin trong ddu gop phan. Ti 1 bd sung dau 20%
va 25% déau cho keo ¢6 ciu trac déo dai vira phai
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va 6 diém cao phét, ké dén 1a mau chira 30%, 35%
dau. Keo dau bo sung it dau (15%) thi cau triic hon
qua dai do it dau nén gelatin nhicu.

Do do, keo ¢6 gia tri cam quan cao vé céac chi
tiéu mau sic, cau triic, mui va vi khi ti 1¢ dau bd
sung 1a 30% dau va 35% dau. Néu chon ti 1& dau
30% thi san phim ré hon ma vin dam bao gia tri
c4m quan cao vé mau sic, mui vi va cu tric.
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3.3 Anh hwéng cua ti le gelatin du’o‘c ph01
ché den gia tri cim quan, ciu truc, do a am cia
san pham

3.3.1 Anh huwong ciia ti ¢ gelatin bé sung dén
dg am va do dai ciia san pham

Do 4m va d6 dai keo c6 hé sb teong quan
Pearson cao va am (r = 0,98; p < 0,001), nghia la

60
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khi tang ti 1& gelatin bd sung thi keo ¢6 d 4m giam
va d¢ dai tang (Hinh 3 va Bang 4). Boi vi, gelatin
dang bot c6 d6 am thap (10%) nén khi ting ti 1&
gelatin thi keo c6 d6 kho ting va d6 4m giam. Tuy
nhién, d6 4m giam it nhung d6 dai cua keo ting rat
nhiéu. Piéu nay cho théy d06 dai keo phu thudc vao
d6 am (tinh chat vat 1y) va ti 1¢ gelatin dé tao gel
(tinh chat héa 1y).

60
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10 15
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Hinh 3: Anh hwéng ti 1¢ gelatin bo sung dén d9 4m (%) va d9 dai ciia san phim

Bang 4: Anh huéng ti 1¢ gelatin b6 sung dén ham lwong anthocyanin, vitamin C, d 4m va d¢ dai

san pham
Ti 1€ gelatin Ham lwgng Ham lugng ~Z o Ay, 2

(%) anthocyanin (mg/L) __ vitamin C (mg%) Do am (%) Dy dai (N/em’)
8 91,0° 15,40° 37,84 17,62°
10 88,90 14,80 35,64 30,26
12 86,9° 14,00° 33,96¢ 37,62
14 79,3 13,50 32,29¢ 44,83¢
F 5,67 1,13 134,12 14,12
p 0,0220 0,3900 0,0001 0,0010

Ghi chii: Cdc 6 liéu thong ké cé y nghia theo cét, nhitng nghiém thirc ¢é ciing chit s6 ky tir theo cét thi khéng khéc biét

6 ¥ nghia vé mat thong ké & mikc 5%

Két qua thong ké Bang 4 cho thay khi tang ti 18
gelatin thi d6 am va do dai giam dang ké. Ham
lugng anthocyanin va vitamin C trong keo gidm do
b6 sung nhiéu gelatin. Khi bd sung 14% gelatin,
ham luong anthocyanin trong keo giam dang ké
nhung vitamin C giam khong dang ké.
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3.3.2 Anh huong ciia 11 I¢ gelatin dén gid tri
cam quan cua san pham

Ti 1€ gelatin anh huong dén gia tri cam quan
cua san pham dugc thé hién ¢ Hinh 3.
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Hinh 4: So' @ mang nhén vé gia tri cim quan cia keo khi bd sung gelatin véi ti 1é khac nhau

Khi bo sung gelatin vdi ti 1€ khac nhau anh
huéng rat rd dén diém cam quan cau tric cua keo
(Hinh 4). Bo sung 8 - 10% gelatin thi keo c6 cau
tric rit mém va hoi mém nén khong duoc ua thich.
Nguoc lai, b6 sung 14% gelatin thi keo c6 ciu trac
qué dai va hoi dai nén ciing it duoc ua chuong. B6
sung 12% gelatin thi keo déo dai vura phai, dugc ua
thich nhat.

Ti 1¢ gelatin bd sung & cac muc tir 8% thi keo it
c6 mui gelatin nhung ti 1€ 14% thi cho keo c6 mui
gelatin manh (Hinh 4). Vi thi khong c6 khac biét rd
khi b6 sung gelatin 8 — 14%.

Do d6, bd sung 12% gelatin thi keo déo dau tay

¢ chu triic déo dai, mui, vi va mau sic dugc ua
thich nhat.

3.4 Anh huong cia ti 1¢ duong va acid
citric den gia tri cam quan, thanh phan dinh
dwdng, cau trac, d) am cua keo

3.4.1 Anh heong cia ti 1é dwong va acid citric
den do am, do dai, ham lugng anthocyanin va
vitamin C cua keo

Béang 5 cho thy rang ti 1¢ dudong bd sung dnh
huong dang ké (p < 0,001) dén sy thay d6i d6 am
va do déo cua keo. Trong khi, ti 1¢ acid citric bd
sung anh huong dang ké dén su thay dbi do 4m, do
déo, ham lugng anthocyanin va ham lugng vitamin
C cua san pham.

Bang 5: Anh hwéng ciia nhan t6 dwong va acid citric dén sy bién ddi vé ham lwong chit dinh dwéng

va tinh chét vat 1y ciia keo déo

A LK Trung binh binh phwong
Nhin €0 Anthocyanin Vitamin C Do Am Do déo
Puong 14,2 0,1 71,3%%* 2321,5%**
Acid citric 137,3%%* 9,2%%* 8, 1 *** 185,4%**
Residual 6,2 0,2 0,3 33

Ghi chu: * ** *** khdc bigt co y nghia p < 0,05, p< 0,001
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Hinh 5: Anh hwéng cua ti 1€ dwong va acid citric dén do am (A) va do dai (B) cua keo

Hinh 5A cho thdy sy thay ddi vé& d6 4m cua san
pham khi thay dbi ti 1& duong va ti 16 acid citric bd
sung. Ti 16 duong ting, san phim co ham lugng
chat kho ting va d6 am giam.

Biang 6: Phin trim anh huwéng cia nhin to
dwong va acid dén sy thay déi tinh chat
vat Iy va gia tri dinh duwdng cia keo déo

déu tay
Nhin td6  Anthocyanin Vitamin C P(') }29
am__ déo
Puong 0 0 855 756
Acid citric 87,6 92,4 124 25,1
Residual 12,4 7,6 4,1 1,3

Mtrc d6 anh huéng cua viéc thém duong ddi
v6i sy thay ddi do 4m 1a 85,5%, dbi véi su thay ddi
do déo 1a 75,6%. Viéc thém duong khong anh
huong (0%) dén sy thay d6i ham luong
anthocyanin va vitamin C.

Ham luong acid citric bd sung sy anh huong
87,6% dbi voi sy thay ddi anthocyanin va anh
huong 92,4% dbi véi sy thay d6i ham luong
vitamin C. Acid citric thém vao anh hudng 12,4%
d6i véi do Am va 25,1% ddi véi do déo. Khi ti 1¢
acid citric ting lam giam am sin pham nhung
khong dang ké vi theo Mariod ef al. (2013) gelatin
¢6 diém dang dién ¢ gitra pH 6 va 9. Cho nén, viéc
thém acid citric 1am pH thip hon va ngoai khoang
pH ding dién nay nén gelatin khong dong tu va san
pham it mat nudc, it giam am.
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Mic du, d6 4m giam khong dang ké khi tang ti
1¢ duong 45 — 55% va acid citric 0 — 1,5% nhung
d6 dai cua keo ting dang ké. Khi do pH thip,
lugng duong sé€ tao gel véi pectin trong dau dua
dén chu trac déo dai hon (Sharma er al., 2006).
Phillips va Williams (2000) ciing bao cao rang dau
tdy chtra ca 2 loai pectin (low methoxyl va high
methoxyl) va mit dau tiy ¢6 céu triic t6t khi mut
¢6 pH 3,2 — 3,4 va ham luong chit kho 60 — 65%.

Trong keo c¢6 ham lugng anthocyanin giam khi
tang ti 1¢ duong tir 45 1én 55%, nhung ham lugng
anthocyanin trong keo tang khi téng ti 1€ acid citric
(Hinh 6A). Theo bao c4o ctia Daravingas va Cain
(1968), duong (sucrose, fructose, glucose va
xylose) lam ting sy phan hdy anthocyanin trong
qué trinh ché bién. Puong phan hiy thanh furfural
va hydroxymethylfurfural, nhitng hop chét nay lam
giam sdc t6 anthocyanin (Meschter, 1953) trong
qua trinh ché bién.

Hinh 6A cho thdy ham luong acid citric bd
sung lam giam dang ké téc do phan huay
anthocyanin trong qua trinh ché bién. Két qua nay
tuong tu voi két qua nghién ctru ciia Huynh Thi
Kim Cuc (2002) rang ham lugng anthocyanin dau
tdy con lai trong san phdm cao anthocyanin dwoc
che bién ¢ pH thap Fera et al. (2013) da bao céo
rang anthocyanin bén hon trong méi truong c6 pH
thdp. pH 1a yéu t6 quan trong anh huong dén sy on
dinh cta ham lugng anthocyanin.
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Hinh 6: Anh huéng ti 18 dwdng va acid citric bo sung dén ham lwgng anthocyanin (A) va vitamin C
(B) trong keo

Hinh 6B cho thiy ham luong vitamin C trong
san pham khong giam dang ké khi ti 1& duong ting
45 — 55% sau qua trinh ché bién nhiét. Ham lugng
vitamin C trong keo nhiéu hon khi ting ham lwong
acid citric bo sung. Theo Lee et al. (2004) thi su
méat mat vitamin C tang 1én boi sy hoat dong cua
enzyme ascorbic acid oxidase, enzyme nay giam
hoat dong & pH thép. Acid citric khong c6 tac dung
chéng oxy hoa nhung lam giam pH ctia san pham

va han ché hoat dong clia enzyme ascorbic acid
oxidase.

3.4.2 Anh huong cua ti Ié¢ dwong va acid citric
deén gia tri cam quan cua san pham
Anh hudng cua ti 1€ duong va acid citric dén gia tri
cam quan (mau sac, mui va cau truc) cua san pham
duoc thé hién ¢ Bang 7.

Bang 7: Anh huéng ciia ti 1& dwong va acid citric dén gia tri cim quan san phim

Acid citric

Chi tiéu Puong 0 0.5 1.0 15 Trung binh
45 43 43 44 44 44°
50 43 43 44 44 44
Mau 55 4.2 4,2 4.4 4.5 4,3b
Trung binh 4,3b 4,3 4,4* 4,4*
45 3,8 3,9 3,7 3,6 3,7°
50 4,0 42 3,9 4,0 4,0°
Mui 55 3,9 4.0 3,9 3,8 3,8
Trung binh 3,92 4,0? 3,8 3,8
45 3,6 3,7 3,7 3,5 3,6°
50 3.8 3,9 3,8 3,6 3,8
Vi 55 3,7 3,7 3,6 3,5 3,6°
Trung binh 3,6 3,78 3,6° 3,5b
45 3,7 3,8 3,6 3,1 3,6"
Chutrge 3V 3,7 4.0 3.9 3.5 3.8°
55 3,6 3,6 3,6 3,4 3,6"
Trung binh 3,72 3,8° 3,7% 3,3b

Ghi chii: Cdc 6 liéu thong ké ¢é y nghia theo cot hodc hang, nhitng nghiém thirc c6 ciing chir 56 ky tir theo ¢t doc hodc
hang ngang thi khong khac biét c6 y nghia vé mat thong ké o mirc 5%
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V& mau sic, diém cam quan dugc danh gia cao
cho keo dugc bd sung duong 45 — 50% va acid 1,0
— 1,5%. Keo déo dau tay co bd sung ti 1¢ acid citric
cao thi keo c6 mau do, sang dep va dugc wva thich
hon so véi mau keo b sung it hay khong bd sung
thém acid citric. Viguera et al. (1999) ciing cho
thdy rang mit dau c6 pH cao thi diém cam quan
mau sic khong dugc wa thich va ngugc lai. Khi bd
sung ti 16 duong nhiéu, keo co gia tri cam quan
mau sic kém do phan ng Maillard 1am sam mau.

V& mui, khi bd sung ti 18 acid citric 0,5% va
duong 50% thi keo c6 mui duge ua thich khac biét
so voi keo cd cac ti 1€ acid va duong khac. Diéu
nay c6 thé 1a do trong mdéi truong acid, dudng
saccharose bi d& chuyén thanh sucrose dé tham gia
phan mg Maillard tao mui ndu 14n 4t va giam mui
dau dic trung.

V& vi cua keo, viée bd sung ti 1€ dudng va acid
citric c6 anh huong rat 1on. Ti 1& dudng 50% va
acid 0,5% cho keo dau tay co6 vi ua thich cao khac
biét c6 y nghia so v6i keo bd sung ti 1& dudong va
acid citric thap hon hodc cao hon. Vi nhiéu acid
hon 0,5% thi keo hon chua qua nguoc lai keo it
acid hon 0,5% thi it chua. Tuong tu, bd sung
duong hon 50% thi keo qua ngot va it hon 50% thi
keo it ngot.

Vé ciu truc, bd sung ti 16 dudng nhiéu va acid
nhiéu thi keo ¢ ciu tric hoi qua déo dai vi ¢ su
tao gel cua pectin voi duong va acid citric. Ngugc
lai, ti 1€ duong it (45%) va acid it (0,05%) thi keo
¢6 cu triic hoi mém ciing khong c6 diém cam quan
cAu trac cao. Keo duoc wa thich vé cu tric khi bd
sung ti 1€ duong (50%) va acid (1%).

Vi vay, bd sung 0,5% acid citric va 50% duong
thi keo duoc ua thich nhit vé cac gia tri cam quan
(mau do6 dep, mui thom ty nhién cia dau tay, vi
chua ngot hai hoa va ciu trac déo dai vira phai).

4 KET LUAN

Viéc b sung gelatin, dudong va acid citric anh
huéng dén cau tric cia keo. Pudng va acid tao gel
v6i pectin tir dau gop phan tao cau tric déo dai. P
am va do dai cua keo chiu anh hudng cha yéu boi
ti 1&¢ duong thém vao. Ham lugng anthocyanin va
vitamin C con lai trong san phdm phu thudc chu
yéu bai ti 18 acid citric thém vao trong qua trinh
ché bién. Khi keo duoc bd sung 30% dau tay, 10%
gelatin, 50% duong va 0,5% acid citric trong
qué trinh ché bién, thi keo déo dau tay co do déo
dai vira phai, va dinh dudng cao va gia tri cam
quan tot.
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