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. TOMTAT | .
Nghlen clru nay duogc thyc hlen nham khao sat cac yeu to cong ngh¢ anh huong dén chat luwong
san pham mut jam ph01 tron gifra gic (Momordica cochinchinensis Spreng.) va chanh day (Passiflora
edulis Sims.), bao gom: ty 16 phdi tron nguyén lidu, ham lugng duong phén, ty 1¢ pectin va thoi gian ¢6
dac. Két qua cho thdy cong thirc thich hop cho san phim mirt jam dat cht lugng cao 14 ty 18 phdi tron
gac chanh day = 1:3 (w/w), bd sung 60% dudng phén, 1,5% pectin, ¢ dic trong 15 phut & 70°C. Séan
pham dat d6 am 40,85%, d6 Brix 65,90, pH 3,27, ham luong vitamin C 157,97 mg/100g, va c6 mau sic
do cam dac trung voi L* = 35,60; a* = 27,23; b* = 13,36. San pham khong phat hién vi sinh vét gay hai
va dugc danh gia cam quan dat tong diém 16, 30/20, trong d6 huong vi va cau tric duge nguoi tiéu dung
danh gia cao nhat. Két qua nay khiang dinh tiém niang ché bler} mt jam tur gic va chanh day khong chi
ndng cao gid tri sir dung ma con gop phan da dang hoa san pham thue pham.
Tir khéa: Gac, Chanh day, Mut jam, Vitamin C, Pectin
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ABSTRACT
This study was conducted to investigate the technological factors affecting the quality of jam
made from a blend of Gac fruit (Momordica cochinchinensis Spreng.) and passion fruit (Passiflora
edulis Sims.), including mixing ratio, rock sugar content, pectin concentration, and concentration time.
The results indicated that the appropriate formulation for high-quality jam consisted of a gac-to-passion
fruit ratio of 1:3 (w/w), with 60% rock sugar, 1.5% pectin, and concentration for 15 minutes at 70°C.
The final product had a moisture content of 40.85%, total soluble solids of 65.90°Brix, pH of 3.27, and
vitamin C content of 157.97 mg/100g. The jam exhibited a distinctive reddish-orange color with L* =
35.60, a* = 27.23, and b* = 13.36. No harmful microorganisms were detected, and the sensory
evaluation scored a total of 16.30/20, with flavor and texture receiving the highest appreciation from
consumers. These findings confirm the potential of processing jam from gac and passion fruit to not
only enhance product utility but also contribute to the diversification of food products.
Keywords: Gac fruit, Passion fruit, Jam, Vitamin C, Pectin
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1. MO PAU

Gac (Momordica cochinchinensis
Spreng.) 1a mot loai cdy nhiét d6i phd bién
tai Viét Nam. Qua gic nbi bat véi ham
lugng cao carotenoid, dac biét la lycopene
va B-carotene, cac hop chit co hoat tinh
khang oxy hoa manh, gop phan bao vé té
bao khoi ton thuong do gbc tu do, dong thoi
hd tro giam nguy co mic cac bénh man tinh
nhu ung thu va bénh tim mach (Kubola va
Siriamornpun, 2011). Mang hat gic chira
téi 50,1 mg lycopene/100 g va 39,2 mg -
carotene/100 g, vuot xa cac nguén tu nhién
khac nhu ca chua (Bhumsaidon va
Chamchong, 2016). Ngoai ra, gac con giau
vitamin E, acid béo khéng béo hoa va céac
hop chat phenolic, 1am ting gia tri dinh
dudng va tiém ning tng dung trong thuc
pham chirc nang va duge pham (Vuong va
cs.,2003).

Chanh day tim (Passiflora edulis
Sims.) 1a mot loai cdy dn qua c6 ngudn gbc
tr Nam My, duogc tréng rong rai tai Viét
Nam trong nhing nim gan day nho gia tri
kinh té cao va huong vi dac trung. Phan dich
qua chanh day giau acid hitu co (citric va
ascorbic), polyphenol va flavonoid, cac hgp
chat dong vai tro trong viéc khang oxy hoa
va tang cuong mién dich (Pereira va cs.,
2023). Tuy nhién, do ham lugng nudc cao
va kha nang tao ethylene manh sau thu
hoach, chanh day d& bi mit nuée, teo qua va
giam chat luong cam quan khi bao quan
(Schotsmans va cs., 2011). Do d6, ché bién
chanh day thanh cac san pham c6 thoi han
st dung dai hon, nhu mut jam, 1a huéng di
tiém ning nham nang cao gia tri sir dung va
giam ton that sau thu hoach.

Mt jam 14 san pham ban rin dugc
tao thanh béng cach c¢6 dac phr:in thit hoac
dich trai cay voi duong, acid va pectin dudi
tac dong ctia nhiét. Pay la phuong phap bao
quan trai cay phd bién, vira kéo dai thoi gian
st dung vira nang cao gia tri cam quan va

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.vOn2y2025.1265

dinh dudng (Meda va cs., 2005). Viéc két
hop gac va chanh day trong san phdm mirt
khong chi tao su can bang vé huong vi giita
vi ngot, béo nhe cta géc va vi chua thanh
mat ctia chanh ddy ma con mang dén mau
sic hip dan va kha ning khang oxy hoa
manh. Tac dong tich cuc nay cha yéu nho
vao su két hop gitra cac sic té carotenoid tir
gic va ham luwong vitamin C dbi dao tir
chanh day (Lim va cs.,2007).

Hién nay chua c6 nhiéu nghién ctru
tap trung vao viéc luya chon ty I¢ phéi tron
giita gic va chanh day, ciing nhu phan tich
anh huong cua cic yéu tb cong nghé (nhiét
dd, thoi gian, ham lugng pectin va duong)
dén chét lugng cam quan va tinh 6n dinh
clia san pham mut jam. Vi vdy, nghién ctru
nay dugc thyc hién nham danh gia cac yéu
t6 cong nghé anh huong dén san pham mut
jam tur hai nguyén li€u trén, hudng tdi phat
trién san pham c6 gia tri dinh dudng cao,
kha ning bao quan tét va tiém ning thuong
mai hoéa.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. P6i twong nghién ciru

Gac dugc thu hai tai tinh Séc Tring.
Gac dugc thu hoach vao thoi diém khoang
80 - 90 ngay sau khi du trai, vé qua c6 mau
d6 cam dong déu va c6 mui thom nhe dic
trung. Qua duoc dung trong thung xdp va
van chuyén vé phong thi nghiém. Tai phong
thi nghiém, qua dugc rira sach, bo doi, léy
phan mang hat, dong goi trong tai PE va bao
quan & —18°C cho dén khi sir dung. Trudc
khi thi nghiém, mau duoc ra dong & 4°C va
dong nhat bang may xay sinh t6.

Chanh day tim dugc thu hai tai tinh
Lam Déng. Chanh day duoc thu hoach vao
thoi diém 75 - 80 ngdy sau dau trai, khi qua
c6 mau tim sAm béng va vo bét dau c6 diu
hi€u nhan nhe, c6 mui thom dac trung. Qua
dugc dung trong thing xdp va vén chuyén
vé phong thi nghiém. Sau khi rira sach va bd
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doi, ph?m thit qua dugc tach ra, loc hat br:ing
rdy inox, dong gdi vao tii PE va bdo quan &
—18°C cho dén khi sir dung. Trudc khi thi
nghiém, mau duoc rd dong ¢ 4°C va dong
nhit bing may xay sinh t6.

Pudng phén: xuét x{r Viét Nam, dang
bot, do tinh khiét 99%. High Methoxyl
Pectin (HMP): xuat xi Puc, dang bot, do
tinh khiét 98%. Agar: xuat xtr Han Qudc,
dang bot, d6 tinh khiét 99%.

2.2. Phwong phap nghién ciu
2.2.1. Pdnh gid chat lwong nguyén liéu dau
vao

Géc va chanh day duoc dugc danh
gid so bd vé chit lugng thong qua cac chi
tiéu nhu ham lugng vitamin C, d9 Brix, do
am va pH.

2.2.2. Anh hudng cia ty 1é phoi trén géc:
chanh ddy dén chdt lwong san pham mirt
jam

Thi nghiém duoc tién hanh véi 5
nghiém thirc twong tng véi 5 ty 18 phdi tron
giita gdc: chanh day theo khéi luong gom:
1:2; 1:2,5; 1:3; 1:3,5 va 1:4. Mdi nghiém
thirc duoc lap lai 3 lan. Sau khi phéi tron,
hdn hop duogce bd sung 50% dudng phén, 1%
pectin va 0,5% agar. Qua trinh c6 dac chan
khong dugc thuc hién & nhiét d6 70°C trong
15 phiit. San pham sau c6 dic duoc rot nong
vao lo thuy tinh, day kin va thanh trung &
80°C trong 10 phut, sau d6 lam ngudi vé
nhiét d6 phong (Basu va cs, 2007). Cac mau
mut dugc tién hanh phan tich cac chi tiéu
chit lugng gdm ham lugng vitamin C, do
Brix, d6 4m, pH, mau sdc va cam quan.
2.2.3. Anh hudng ciia ty 1é duwong bé sung
dén chat lwong san pham mirt jam

Tir két qua thich hop ty 1& phdi tron
gic: chanh ddy, cic muc duong phén (30,
40, 50, 60, 70%) duoc khao sat nham danh
gid anh huong dén chat luong mut jam.
Cong thic ché bién duoc gitr ¢b dinh voi
1% pectin va 0,5% agar dé on dinh cau tric

4994

gel. Qua trinh ¢6 dac, thanh trung, cac chi
tiéu theo doi nhu thi nghiém trén.
2.2.4. Anh hwéng cua ty 1é pectin bé sung
dén chat lwong san pham mikt jam

Tir két qua phdi tron va ty 18 duong
phén thich hop, thi nghiém tiép theo khao
sat anh huong ciia pectin voi cac muc bod
sung: 0,5; 1; 1,5; 2; 2,5%. Ham lugng agar
git ¢ dinh & mirc 0,5%. Qua trinh ¢ dic,
thanh trung, cac chi tiéu theo doi nhu thi
nghiém trén.
2.2.5. Anh hudng ciia thoi gian cé dic dén
chat lwong san pham mirt jam

Dua trén cac thong sé thich hop da
xac dinh tir cac thi nghiém trudc (ty 1¢ phdi
tron gic: chanh day, ty 16 duong phén va ty
1& pectin), hdn hop nguyén liéu duoc bd
sung thém 0,5% agar Vva tién hanh c6 dic ¢
nhiét d6 ¢6 dinh 70°C trong cac khoang thoi
gian khac nhau: 5, 10, 15, 20 va 25 phat.
Qua trinh ¢6 dic, thanh trung, cac chi ti€u
theo doi nhu thi nghiém trén.
2.2.6. Pdnh gid chdt heong ciia san pham
dau ra

San phim mut sau khi dugc ché bién
v6i cac thong s thich hop tir cac thi nghiém
trén s& duoc di phan tich cac chi ti€u: ham
luwgng vitamin C, d§ Brix, do am, pH, mau
sdc va cam quan, tong vi sinh vat hiéu khi,
tong s6 ndm men va nam mdc, Coliform
tong sb, Escherichia coli, Clostridium
perfringens.

2.2.7. Phuwong phap phan tich cdc chi tiéu

Ham lugng vitamin C dugc xac dinh
theo TCVN 5272:1990. B¢ Brix dugc do
bang khiic xa ké cam tay Atago (Nhat Ban).
Do 4m dugc xac dinh theo theo TCVN
10788:2015. pH dugc xac dinh bang may
do pH Hanna, Y. Mau sic duoc do bé’mg
may do mau Chroma Meter CR-400, Nhat
Ban. Cam quan dugc danh gid theo hai
phuong phap: phép thir thi hiéu sir dung
thang diém 9 va phép thir cho diém theo
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TCVN 3215-1979. Téng vi sinh vat hiéu khi
duge xac dinh TCVN 4884:2005. Tong s6
ndm men va nAm mdc duge xac dinh TCVN
8275-2:2010. Coliform tong sé dugc xéac
dinh TCVN 6848:2007. Escherichia coli
duoc xac dinh TCVN 7924-2:2008.
Clostridium perfringens dugc xac dinh
TCVN 4882:2007

Sb lidu dugc xtr 1y thong ké bang
phan mém Statgraphics Centurion XV, ap
dung kiém dinh ANOVA véi mic y nghia
o= 0,05 dé danh gia sy khac biét c6 y nghia
thdng ké gifra cac nghiém thuc
3. KET QUA VA THAO LUAN

3.1. Chit hrgng nguyén li¢u diu vao

Bing 1. Céc chi tiéu hoa 1y ciia mang hat gic va nudc ép chanh day

Chi ti€u Mang hat gac Nudc ép chanh day
Nude (%) 78,07 83,94
Do Brix 14,67 16,60
pH 5,72 2,92
Vitamin C (mg/100g) 2,23 52,80

Viéc danh gia thanh phan héa hoc
nguyén liéu 1 bude then chét trong thiét 1ap
quy trinh ché bién mit jam phu hop. Bang
1 cho thiy nué6c ép chanh diy c6 d6 4m cao
hon mang hat gic, trong khi d6 Brix ciia ca
hai déu duéi 17°Brix, thip hon nhiéu so véi
yéu cau san pham mut (>60°Brix), cho thiy
can bd sung dudng va kiém soat qua trinh
6 dac dé dam bao ham luong chat kho hoa
tan va d6 On dinh cia san pham. V& pH,
chanh day co6 tinh acid manh (pH 2,92),
thuan 1gi cho phan tng tao gel ctia pectin,
trong khi mang gic co pH gan trung tinh
(5,72), ¢6 thé anh huong dén hiéu qua gel
hoa néu phdi tron khong hop 1y. Diéu chinh
pH hdn hop vé khoang 3,0 — 3,5 14 can thiét
dé dam bao ciu tric gel 6n dinh va kéo dai
thoi gia bao quan san phdm (Saha va
3.2. Anh huwéng cia ty 18 phéi tron gic:
chanh diy dén chét lwgng sin phim mit
jam

Bhattacharya, 2010). Nudc ép chanh day c6
ham lugng vitamin C vuot trgi (52,8
mg/100g) so voi mang hat gic (2,23
mg/100g), gbp phan ting gia tri khang oxy
hoéa cho san pham. Tuy nhién, vitamin C d&
bi phan hiy boi nhiét, do do viéc lya chon
muc nhiét do va thoi gian gia nhiét phu hop
trong qua trinh ché bién rat quan trong nham
han ché thét thoat dudng chit (Wang va cs.,
2017). Mic di hiéu suat thu hdi mang gic
va nudc chanh dy lan luot chi chiém 21,3%
va 36,6% khdi luong qua tuoi, day lai 1a
phan tap trung nhiéu hop chét sinh hoc quan
trong nhu B-carotene, lycopene, polyphenol
va vitamin C, dong vai tro chinh trong cai
thi€n cam quan va gia tri chirc nang ciia mut
jam (Chuyen va cs., 2015).

Bing 2. Anh hudng ctia ty 18 phdi tron gic: chanh day dén cac chi tiéu Iy hoa cia mit jam

Ty 1¢ gdc:chanh day D6 am (%) Do Brix pH Vitamin C (mg/100g)
1:2 4125+0,18 59,55+026° 3,38 +0,02° 103,12 + 0,512
1:2,5 4224+0,15>° 60,47+0,12>  3,32+0,01¢ 119,23 +0,38°
1:3 43,04+0,50c 60,93 +0,42°  3,27+0,0l 143,79 £ 0,28¢
1:3,5 43,66 +0,30c  61,87+023¢ 3,22 +0,20 159,44 + 0,46¢
1:4 4431+027¢ 62,65+035 3,18 +0,01° 172,30 + 0,54°

Trung binh trong ciing mot cét ¢é chir cdi khdc nhau thé hién sw khdc biét c6 y nghia thong ké ¢ mirc
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p <0,05
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Bang 2 cho thay ty 1€ chanh day tang
tir 1:2 dén 1:4 dan dén gia ting do am (tir
41,25% 1én 44,31%) va do Brix (tur 59,55
lén 62,65°Brix). Diéu nay 1a do nudc ép
chanh day c6 ham luong nudc va chit rin
hoa tan cao hon mang hat géc, gop phan lam
tang tong chat kho sau co dic (Kubola va
Siriamornpun, 2011). Do Brix dat yéu cu
k¥ thuat di v6i san phim murt (>60°Brix)
gitip cai thién cau tric va kha nang bao quan
(USDA, 1980). V& pH, xu huéng giam dan
tir 3,38 xudng 3,18 khi ting chanh day phan

anh tinh acid dac trung ctia nguyén liéu nay.
Mirc pH thap khong chi hd tro qua trinh tao
gel clia pectin ma con han ché sy phat trién
cua vi sinh vat, phu hgp véi ngudng an toan
sinh hoc cho thuc phém mut (Jay va cs.,
2005). bac biét, ham lugng vitamin C tang
dang ké tir 103,12 1én 172,30 mg/100g, nho
chanh day giau acid ascorbic ty nhiénTuy
nhién, can kiém soat qua trinh nhiét dé giam
ton that vi chét nay trong ché bién (Wang va
cs., 2017).

Bing 3. Anh huong ty 18 phoi tron gic: chanh diy dén mau sic ciia mit jam

Ty 1é gic: chanh day L* a* b*
1:2 33,12+ 0,152 19,65 + 0,422 10,04 £ 0,512
1:2,5 34,71 £ 0,100 22,17 £ 1,24b 11,25 +£0,59b
1:3 36,48 £0,59° 26,35 £ 0,68¢ 13,37 £0,78¢
1:3,5 38,31 £ 0,464 28,04 £ 0,154 14,53 £ 0,28¢
1:4 39,87 £0,52¢ 29,41 + 0,60¢ 15,60 + 0,36¢

Trung binh trong ciing mét cét co chir cdi khdac nhau thé hién sy khdc biét co y nghia thong ké & mic
p<0,05

Bang 3 cho thdy su thay d6i dang ké
v& mau sdc clia mut jam khi tang ty 1¢ chanh
day trong phdi tron véi gic, voi su khac biét
c6 y nghia théng ké (p<0,05). Gia tri L*
tang dan tir 33,12 dén 39,87 khi ty 1é chanh
day tang tir 1:2 dén 1:4, phan anh san pham
tro nén sang mau hon. Pong thoi, chi sé a*
tang tur 19,65 1én 29,41 va b* tr 10,04 1én
15,60, cho thiy mau sic san pham chuyén
dan sang tong do cam sang hon. Sy thay doi
nay 1a két qua cua viéc bd sung luong 16n

Bing 4. Anh huong ty 18 phdi tron gic:

nu6ce ép chanh day nguyén liéu c6 mau vang
séng, gop phan lam giam tdng mau sam von
dic trung ciia gic. Xu hudng gia ting do
sang va sic do vang khi tang ty 1¢ phdi tron
cac loai trai cdy nhiét doi da dugc chung
minh la c6 hiéu qua trong viéc cai thién dac
tinh mau sic va cam quan cua san pham
(Adeoti va cs., 2021). Diéu nay cho thiy
viéc diéu chinh ty 18 nguyén liéu dau vao co
thé kiém soat hiéu qua mau sic san pham
nhim nang cao gi tri cam quan.

chanh day dén cam quan mut jam

Ty l¢

I A Mau Mui Vi Céu triic Tong thé
gac:chanh day
1:2 6,00 £ 0,752 5,75 £ 0,80° 6,00 + 0,882 6,40 £ 0,85 6,10+ 0,80
1:2,5 6,42 + 0,792 6,17+ 0,722 6,50 + 0,902 6,83+0,72% 6,58+0,79
1:3 6,83 + 0,722 7,42 +0,90° 7,92 £ 0,80° 7,75+£0,75> 8,08 £ 0,79°
1:35 8,17 +0,72° 6,92 + 0,90¢ 7,25+0,75%  6,92+0,90% 7,25+ 0,75
1:4 8,50 + 0,68" 6,60 + 0,85 6,80 £ 0,782 6,50+ 0,700 6,90 £ 0,77

Trung binh trong cing mot cot ¢é chir cdi khdc nhau thé hién sw khdc biét ¢ y nghia thong ké & mirc
p <0,05

Bang 4 cho thay ty 1& ph01 tron géc:
chanh day anh hu’ong 1 rét dén chét lugng
cam quan cua mut jam. Trong do, cong thirc
phéi tron theo ty 1€ 1:3 dat diém sd cao nhat
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& hau hét cac tiéu chi danh gia: mau sdc
(6,83), mui (7,42), vi (7.92), cau trac (7,75)
va téng thé (8,08). Didu nay cho thiy su can
bang hai hoa gitra mau dé cam dic trung cia
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gic va vi chua ngot cua chanh déy, gop phan
tao nén san pham ¢6 huong vi hap dan, cau
traic dong nhat va cam quan dugc ua
chudng. Khi tang ty 1¢ chanh day 1én 1:3,5
hodc 1:4, mau sac tiép tuc cai thién nhung
diém mui va vi c¢6 xu hudng giam nhe, c6
thé do vi chua l4n at hoic huong gac bi
giam. Ngugc lai, ty 1€ 1:2 cho diém so thap
nhit & tat ca cac chi tiéu, cho thay chua du

lwong chanh day dé tao hwong vi va mau séic
dac trung.

Téng thé, ty 1€ phéi tron 1:3 duoc
danh gi4 1a thich hop vé can bang chét luong
cam quan, gia tri dinh dudng va kha nang
béo quan san pham.

3.3. Anh hwong caa ty 1é dwong pheén b6
sung dén chit lwgng san phAm mirt jam

Bing 5. Anh huong ctia ty 1& duong phén bo sung dén céc chi tiéu 1y hoa ciia mit jam

Dudng phén (%) Do am (%) Po Brix pH Vitamin C (mg/100g)
30 54,63 £0,45¢ 54,20 + 0,382 3,25+0,01° 131,05 £ 0,422
40 50,79 £0,77¢ 57,73 +0,46° 3,26 £0,01° 139,88 + 0,49b
50 44777 +026° 61,47 +0,46° 3,27+0,01° 148,68 + 0,32¢
60 41,91+0,57° 66,53 + 0,464 3,27+0,01° 158,83 + 0,384
70 39,80 +£ 0,40 70,45+ 0,42¢ 3,28+ 0,012 161,90 + 0,44¢

Trung binh trong cung mot cot co chir cai khdac nhau thé hién sy khdc biét c6 y nghia thong ké ¢ mirc
p <0,05

Bang 5 cho thay khi ting ham luong
dudng phén tir 30% 1én 70%, do 4m gidam
dang ké tir 54,63% xudng 39,80%, do ap
sudt tham thiu cao, 1am nudce di chuyén tir
pha tu do vao ciu trac gel, tir d6 giam hoat
dd nudc va nang cao tinh on dinh cua san
phim (Mari va cs., 2024). Pong thoi, do
Brix ting tir 54,20 dén 70,45 khi ting ty 1&
duong phén, phan anh sy gia ting ham
luong chét ran hoa tan, cha yéu 1a duong
phén bd sung, yéu td gop phén tao ciu trac
dac sanh va cai thién kha nang bao quan.
Gia tri pH chi dao dong nhe tur 3,25 — 3,28,
nhung van duy tri mdi trudng acid phu hop
cho qua trinh tao gel pectin loai high-

methoxyl va {rc ché vi sinh vét phat trién
(Kim va cs., 2008). Bang cha y, ham lugng
vitamin C tang theo ty 1€ duong, tr 131,05
mg/100g & mic 30% lén dén 161,90
mg/100g & mirc 70%. Su gia ting ndy c6 thé
do vai tro cua duodng trong viéc tao moi
truomg giam oxy hoa, giup 6n dinh vitamin
C trong qua trinh gia nhiét va bao quan
(Wang va cs., 2017). Du vay, mirc dudng
70% c6 thé gay vi ngot gat, do d6 mirc 60%
duoc xem la thich hop khi vira dat d¢ Brix
mong mudn, vira gitt dugc ham luong
vitamin C cao ma van dam bdo cam quan
hai hoa.

Bing 6. Anh huong ty 1& duong phén b sung dén mau sic ciia mirt jam

Puong phén (%) L* a* b*
30 34,10+ 0,128 24,85 £ 0,302 12,41+ 0,102
40 34,73 0,15 25,63+ 0,27 12,73 £0,112
50 35,13 + 0,092 26,15+ 0,210 13,33 + 0,520
60 35,80 + 0,66 2724 +0,77¢ 13,14 + 0,450
70 36,25 = 0,50¢ 27,92 + 0,65¢ 13,48 £ 0,432

Trung binh trong cung mot cot co chir cai khdac nhau thé hién sy khdc biét co y nghia thong ké o murc
p<0,05

Viéc tang ty 1€ duong phén tir 30%
dén 70% anh huong dang ké dén mau sic
ctia mirt jam. Cu thé, chi s L* ting tir 34,10
1én 36,25, cho thiy san phim sang mau hon,
c¢6 thé do duong giup phén tan déu sic to
carotenoid trong hé gel nho kha nang hut
am va tao cdu trac 6n dinh. Déng thoi, chi
sb a* tang tir 24,85 1én 27,92, phan anh sy
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on dinh tot hon cua céac carotenoid nhu
lycopene va B-carotene trong diéu kién co
ham lugng duong cao, vén 1am gidm hoat
d6 nuéc va e ché oxy hoa. Trong khi do,
chi s6 b* ting nhe nhung khong khac biét
dang ké, cho thay thanh phan vang it bi anh
huong boi ty 1& dudng. Nhu viy, tang
dudng phén chu yéu 1am ting d6 sang va sic
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d6, hai yéu t6 then chdt trong cam quan cua
mut jam.

Bing 7. Anh huong ty 1¢ duong phén bo sung dén cam quan mut jam

Puong phén

%) Mau Muii Vi Céu tric Tong thé

30 6,92+0,60° 7,50£052°  7,92+067° 833+0,78" 8,50+ 0,64
40 6,83+£0,71°  7,42+0,79® 7,67 +0,49 %’,27555 8,33 £ 0,68
50 6,75+ 0,65*  7,67+049°  7,83+0,58° 842+0,67" 8,50+ 0,59
60 6,33+0,85®°  6,75+0,97%  7,33+0,78® %’,%525 8,42 £ 0,712
70 6,00£0,78*  642+085°  7,08+066° 8,00+0,70* 8,100,62°

Trung binh trong cung mot cgt co chir cai khac nhau the hién sy khac biét co y nghia thong ké ¢ murc
p <0,05

Bang 7 cho thiy ty 1é duong phén anh
huong dang ké dén chit luong cam nhan
ctia mut jam. Khi tang ty 1¢ duong tr 30%
dén 60%, diém cam quan cua céc thudc tinh
nhu mau, mii, vi va clu tric déu cai thién
ro rét. Pac biét & mirc 60%, san phém dat
mirc d4nh gia cao vé ciu trac gel dong nhét,
vi ngot dé chiu va cam nhan téng thé hai
hoa, phan anh sy phdi hop 6t gitra do dic,
vi chua ngot va mui thom dic trung cua
nguyén liéu. Tuy nhién, khi ting dén 70%,
diém cam quan lai c6 xu hudng giam, dic
biét & cac chi tiéu mau, mui va vi. Diéu nay
c6 thé do su ngot git va 1am mit di vi chua
diu hai hoa vén c6 tir chanh day, khién
nguoi tiéu dung danh gia thap hon vé mit

cam nhan vi (Gupta va cs., 2022). Pong
thoi, ham luong duong qua cao ciing c6 thé
lam giam sy phat huy cta huong ty nhién
trong nguyén liéu do hiéu tng “lan 4t mui”.
Két qua phu hop voi Robinson va cs.
(2009), mic dudng qua cao c6 thé 1am suy
giam do yéu thich tong thé du cai thién duoc
ciu triic va bao quan. Do d6, mirc duong
60% dugc xac dinh 1a thich hop, vira ddm
bao ciu trac va do ngot mong mudn, vira
gilt duoc su chip nhan cam quan cao nhit
tr nguoi ti€u dung.

3.4. Anh huong ciia ty 1¢ pectin bo sung
dén chét hrgng san phim mit jam

Bing 8. Anh huong ty 18 pectin bd sung dén cac chi tiéu Iy hoa ciia mirt jam

Pectin (%) D6 am (%) D¢ Brix pH Vitamin C (mg/100g)
0,5 41,62 +0,34° 63,53+0,46% 3,27+£0,012 157,42 £ 0,45*
1,0 41,07+0,50° 64,93 +0,46" 3,26 £ 0,012 157,36 + 0,692
1,5 40,47 £0,32° 65,73 +0,46° 3,26 £ 0,012 157,18 + 0,562
2,0 39,21+0,31% 67,33 + 0,46¢ 3,25+ 0,012 157,61 + 0,28?
2,5 38,77+ 0,45* 68,14 +0,46° 3,25+ 0,012 157,80 + 0,302

Trung binh trong cung mot cot co chit cdi khdc nhau thé hién sw khdc biét co y nghia thong ké ¢ muc

p < 0,05

Bang 8 cho thay ty 1& pectin bd sung
anh huong dang ké dén chat lugng vat ly
clia mut jam, dic biét 1a do 4m va do Brix.
Khi ting ham lugng pectin tor 0,5% 1én
2,5%, d6 am giam tir 41,62% xudng
38,77%, trong khi d¢ Brix tang tir 63,53 1€n
68,14. Hién tuong nay duogc ly giai bdi kha
ning tao mang gel cua pectin: cic chudi
polymer lién két v6i ion H* va phan tir nuéc,
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gilt chit nude tu do trong ciu tric gel va
thuc day qua trinh c¢6 dic, dong thoi lam
tang ty 1& chat kho hoa tan (Zhao va cs.,
2020). Mat khac, pH san phidm dao dong
trong khoang hep (3,25 — 3,27), cho thiy
pectin khong anh huong déng ké dén do
acid, nhat 1a khi pH dd dugc diéu chinh
trong giai doan dau ché bién (Saha va
Bhattacharya, 2010). Ham lugng vitamin C
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ciing dwoc duy tri on dinh, cho thiy b6 sung
pectin khong lam glam khd nang git
vitamin C néu kiém soat tot nhiét 6 co dic.

Do d6, bé sung pectin 1,5% la lya chon phu

hop, gitip nang cao chit lugng cam quan va
bao quan, dong thoi duy tri ham lwong dinh
dudng cta san pham ma khong gdy bién
dong dang ké dén pH hay mét vitamin C.

Bing 9. Anh huong ty 18 pectin bd sung dén mau sic cia mit jam

Pectin (%) L* a* b*
0,5 35,27 £ 0,302 27,05 £ 0,262 13,54 + 0,252
1,0 35,59 £ 0,212 27,11 £ 0,242 13,63 = 0,302
15 35,86 + 0,342 27,06 £ 0,422 13,61 = 0,392
2,0 35,64 £ 0,542 27,02 £ 0,228 13,58 = 0,292
2,5 35,45+ 0,332 26,94 £ 0,35° 13,50 = 0,26

Trung binh trong ciing mot cét ¢é chir cdi khdc nhau thé hién sw khdc biét cé y nghia thong ké ¢ mirc
p <0,05

Bang 9 cho théy ty 1¢ pectin bo sung
tir 0,5% dén 2,5% khong giy anh huong
dang ké dén mau sac ctia san phadm murt jam.
Céc gia tri L*, a* va b* thay d6i khong dang
ké gilta cac nghiém thirc va khong c6 su
khac biét co ¥ nghia thong ké (p > 0,05), cho
thiy mau sic cua san pham dugc duy tri on
dinh & cac mirc bo sung pectin khac nhau.
Diéu nay cho thiy qua trinh gel hoa do
pectin khong 1am bién ddi déng ké cac sic
t6 mau tu nhién, dic biét 1a carotenoid tir

gic, nhitng hop chat d& bi anh huong boi
diéu kién nhiét 6 va pH trong ché bién. Két
qua nay phu hgp vdi cac nghién ciru trude
day cho rang pectin khong tac dong déng ké
dén thong s6 mau sdc ciia cac san pham murt
gidu sac t6 ty nhién (Kopjar va cs., 2009).
Viéc 6n dinh mau sic & moi ty 1€ pectin bod
sung ciing phan anh su twong thich tbt giira
pectin va hé sic td ciia nguyén lidu, gitip
duy tri tinh ddng nhit va ting tinh hip din
cam quan cho san pham cudi cling.

Bing 10. Anh huong ty 18 pectin bd sung dén cam quan miit jam

Pectin (%) Mau Mui Vi CAu tric Tong thé
0,5 8,33 +£0,612 8,00 + 0,632 7,50 £ 0,742 7,25+0,58° 7,50 £ 0,522
1,0 8,67 £0,49: 8,17+ 0,722 7,83 £ 0,722 7,58 £ 0,67 7,83 £ 0,722
1,5 8,50 £ 0,672 8,33 £ 0,49: 8,17+0,58 8,75+ 0,45° 8,50 + 0,52°
2,0 8,25+ 0,622 8,25 £ 0,452 7,92 + 0,902 8,25+0,62°  8,08+0,51¢°
2,5 8,17+0,58 8,08+0,51° 7,75+064  7,92+061*  7,75+0,60°

Trung binh trong cung mot cot co chir cai khdac nhau thé hién sy khdc biét co y nghia thong ké o murc
p <0,05

Két qua cam quan cho thay viéc ting
ty 1& pectin tir 0,5% dén 2,5% khong lam
thay d6i dang ké cac dic tinh mau, mui va
vi ctia mut jam, véi diém sé trung binh dao
dong trong khoang 8,0 — 8,7. Tuy nhién,
cam nhan vé cu truc lai bi anh huong rd rét,
trong do ty 18 pectin 1,5% dat diém cao nhat
(8,75 % 0,45), cho thiy vai trd quan trong
clia pectin trong hinh thanh céu trac gel
ddng nhét, dic trung cho san phidm mut. Khi
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ty Ié pectin ting 1én 2,0 — 2,5%, C4u tric tro
nén cing hon, 1am giam cam nhan tong thé.
Chi tiéu tong thé ciing dat cao nhit & ty 18
1,5%, day 1a mirc pectin phu hop cho chat
lwong cam quan t6t nhat. Pectin & muc vira
phai c6 thé cai thién dang ké chét luong cam
quan, trong khi ham lugng cao c6 thé gay
cam giac thd hoac cirng qua muc (Kurotobi
va cs., 2021).
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3.5. Anh huéng ciia thoi gian c6 dic dén
chit lrgng sin phdm mit jam

Bing 11. Anh hudong thoi gian ¢6 dic dén cac chi tiéu 1y hoa ciia mirt jam

Thoi gian (phut) Do am (%) Do Brix pH Vitamin C (mg/100g)
5 4512 £0,42° 61,80 £0,35 3,29+ 0,01 135,27 £0,53¢
10 43,08+£0,50° 63,23+0,40° 3,28 +0,01¢ 140,06 + 0,75
15 4042 £0,20c 65,63 +040° 327400l 158,83 + 0,38¢
20 38,86+0,18° 67,700,170 3,27 +0,01° 163,59 + 0,28
25 37,65+0,25° 6892+0,33°  326+00l 157,42 + 0,44

Trung binh trong cung mot cgt co chik cai khac nhau the hién sy khac biét co y nghia thong ké ¢ murc

p <0,05

Khi thoi gian ¢6 dédc dugc kéo dai tir
5 dén 25 phat, dd am giam dan tir 45,12%
xudng 37,65% do su bay hoi nudc trong quéa
trinh gia nhiét, 1am tang mat d¢ pha ran va
giam hoat d6 nuéc, yéu td quan trong trong
6n dinh san phdm. Do Brix ting tir 61,80 1&n
68,92, cho thiy kha ning c6 dic hiéu qua
cia hon hop nguyén liéu. Do Brix cao
khéng chi dinh hinh ciu triic dac sanh cua
san phdm ma con lam giam hoat d6 nudc,
han ché sy phét trién vi sinh vat (Basu va
Shivhare, 2010). Gia tri pH dao déng nhe tur
3,26 dén 3,29, khoang pH nay van dam bao
diéu kién acid can thiét dé hinh thanh va duy
tri mang gel cta pectin loai high-methoxyl

(Kim va cs., 2008). Ham lugng vitamin C
taing dan tr 135,27 mg/100g lén 163,59
mg/100g tai thoi diém 20 phit, sau d6 co xu
huéng giam nhe, cho thdy sy phan hay c6
thé xay ra néu tiép xuc nhiét kéo dai. Tai
thoi diém 15 phdt, san pham dat 158,83
mg/100g vitamin C, d6 4m 40,42% va do
Brix dat 65,63. Pay 1a thoi diém can bang
gitra hi€u qua c6 dac, bao toan vitamin C va
duy tri chét lugng cam quan. Nhu vay, thoi
gian c6 dac 15 phut 1a thich hop cho qua
trinh ché bién mut jam gic chanh day, khi
dap g dong thoi cac yéu cau vé do dic, do
ngot, 6n dinh acid va gi tri dinh dudng.

Bing 12. Anh huong thoi gian ¢6 dic dén mau sic ciia mirt jam

Thoi gian (phut) L* a* b*
5 40,12 + 0,40° 29,51 + 0,254 14,20 + 0,15¢
10 38,99 + 0,534 28,79 +0,37°¢ 13,39 £ 0,02°
15 36,93+ 0,30° 27,64 +0,31° 13,16 + 0,16°
20 35,32 £0,21° 27,12 £0,19° 12,26 +0,12°
25 34,45 + 0,357 26,35 + 0,30° 11,74 + 0,212

Trung binh trong ciing mét cét cé chik cdi khdc nhau thé hién sw khdc biét cé y nghia thong ké ¢ mirc
p < 0,05

Béang 12 cho thay, khi thoi gian c6
dac tang tir 5 1én 25 phut, gié tri L* giam tu
40,12 xudng 34,45, cho thiy san pham tro
nén sdm mau hon. Sy s4m mau nay c6 thé
lién quan dén phan @ng Maillard va
caramen hoa, vn xay ra trong méi truong
giau duong va acid ngay ca & muc nhiét vira
phai, lam giam do sang va chuyén téng mau
ctia san pham sang sac nau do (Ahmed va
cs., 2002, Basu va cs, 2007). Bén canh do,
chi sé a* va b* ciing giam lan luot tir 29,51
xudng 26,35 va tir 14,20 xubng 11,74, cho
thay sy suy giam mau do va vang, dc trung

5000

cuia cac sic té carotenoid nhu lycopene va
B-carotene. C4c sic to nay rat nhay cam Vi
nhiét do va oxy, dé bi phan huy théng qua
co ché oxy hoa, ddng phan hda cis-trans va
dut gdy chudi polyene (Borsarelli va
Mercadante, 2009). Khi thoi gian c6 déac
kéo dai co the lam suy giam ro rét tinh cam
quan mau sic trong c&c san pham mut tir tréi
cay giau carotenoid (Ahmed va cs., 2002).
Do d6, can kiém soat thoi gian c6 dic phu
hop dé duy tri mau sic dic trung va do hap
dan ctia san pham.
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Bing 13. Anh hudng thoi gian c6 dic dén cam quan mit jam

Thoi gian (phut) Mau Mui Vi Cau tric Tong thé
5 7,12 + 0,60° 7,50+£052°  7,92+0,67° 6,33+0,78° 7,15+0,642
10 8,67 £0,71° 8,25+0,79° 7,50+0,49: 7,08+0,75* 7,67 +0,68°
15 8,42 +0,65° 8,17 +0,49° 858+0,58° 842+0,67° 850+0,59°
20 7,83 +0,85° 7,25+0,97° 7,83+0,78" 6,67 +0,62* 7,33+0,71%
25 7,23 £0,722 742+0,67° 7,75+062° 6,50+0,67* 7,08+0,63%

Trung binh trong ciing mot cét ¢é chir cdi khdc nhau thé hién sw khdc biét cé y nghia thong ké ¢ mirc

p < 0,05

Bang 13 cho thdy thoi gian c6 dic
anh huong dang ké dén cac chi tiéu chat
lwong cam quan ctia muat jam. O thoi diém
15 phut, san pham dat diém cao nhat & ca
nam tiéu chi: mau (8,42), mui (8,17), vi
(8,58), cau truc (8,42) va tong thé (8,50),
cho thay day la thoi gian thich hop dé tao ra
san pham duoc ua chudng nhat. Khi thoi
gian kéo dai dén 20 va 25 phit, diém cam
quan gidm ro rét, dac bict ¢ tiéu chi mui va
cAu trac, phan anh tac dong tiéu cuc cua gia
nhiét kéo dai dén hwong vi ty nhién va két
ciu gel. Nguoc lai, ¢ thoi gian ngan 5 — 10

phat, tuy diém mau va mii van cao, nhung
diém céu trac va vi thap hon dang ké, c6 thé
do gel chua tao thanh diy dii va vi con git
do duong chua hoa tan hoan toan. Nhu vy,
15 phit c¢6 dic 1a thoi gian hop 1y dé can
bang giita gitt hwong vi tu nhién, duy tri
mau sic ddc trung va dat cu trac dong nhat
phtt hop cho san phim mut jam gic chanh
day.

3.6. Panh gia chit lwgng cia sian phim
diu ra

Bang 14. Cac chi tiéu chat lugng va vi sinh ctia mit jam thanh pham

C4c chi tiéu Két qua
bo am (%) 40,85
Do Brix (°Brix) 65,90
pH 3,27
Vitamin C (mg/100g) 157,97
L* 35,60
ax 27,23
b* 13,36
Tong s6 vi sinh vat hiéu khi (cfu/g) Khong phat hién
Escherichia coli (cfu/g) Khong phat hién
Coliform tong s6 (cfu/g) Khong phat hién
Clostridium perfringens (cfu/g) Khong phat hién
Téng nAm men va ndm méc (cfu/g) Khoéng phat hién
Céam quan:
Mau 3,83
Mui 4,25
Vi 3,50
Cu tric 4,17
Diém danh gia 16,30

Bang 14 cho thay san pham mut jam
gac chanh day dat cac chi tiéu chat lugng ly
héa va an toan vi sinh vat phu hop véi yéu
ciu ctia mot san pham thue phidm 6n dinh
ngay sau khi ché bién. Cu thé, d6 am
40,85% cho théy nudc tu do thép, giap on
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dinh cu trac gel va han ché nguy co phat
trién vi sinh vat, phu hop véi TCVN
5604:2005. Ham luong chét réin hoa tan
(°Brix) dat 65,90, phan anh luong duong va
cac hop chit hoa tan cao, gop phan ting do
ngot, dd nhot va kha nang bao quan cua san
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pham. Gia trj pH ¢ murc 3,27 cho thiy moi
truong acid nhe, thuén lgi cho qua trinh tao
gel voi pectm loai hlgh methoxyl va cd tac
dung e ché sy phat trién cua cac vi sinh vat
gdy hu hong. Ham lugng vitamin C dat
157,97 mg/100g, thé hién hiéu qua bao toan
vi chit trong qua trinh ché bién, gop phan
nang cao gi tri dinh dudng cho san pham.
Céc chi sb mau sic gé)m L* =35,60; a* =
27,23; b* = 13,36 phan anh sic d6 cam dic
trung, hap dan cam quan, phu hop voi dac
diém mau sic ty nhién cia gac Vé mit vi
sinh, viéc khong phat hién bét ky vi sinh vat
gdy hai nao nhu vi khuan hiéu khi, E. coli,
coliform, Clostridium perfringens hay nim
men, nAm méc, d4p ung quy dinh tai QCVN
8-3:2012/BYT vé gidi han vi sinh vat trong
thyc pham. Bang 14 ghi nhan tong diém
cam quan la 16,30/20, trong d6 mui (4,25)
va ciu trac (4,17) dugc danh gia cao nhit,
phan 4nh huong thom dic trung dé chiu va
két cdu gel phu hop. Du cac diém vé mau
sic (3,83) va vi (3,50) c6 phan thip hon
nhung van nam trong mirc duoc chap nhan
t6t. Tong diém cam quan cho thiy san phim
dat mirc "kha" dén "tSt", phd hop véi xu
hudng tiéu ding hién dai hudng dén thuc
pham c6 mau sic ty nhién, hwong vi hai hoa
va két cdu min. Nhu vay, mut jam gac chanh
day dap ing tét cac yéu cau vé chat luong,
an toan va cam quan, hoan toan cé tiém
ning (ng dung trong thuc pham tiéu ding
rong rai.
4. KET LUAN

Céc yéu td nhu ty 1& phdi tron gic:
chanh day, ham lugng duong phén, ty I¢
pectin va thoi gian ¢ dac c6 anh hudng rd
rét dén chat lugng cam quan, 1y hoa va an
toan vi sinh cua san pham mat jam. Ty 18
phdi tron 1:3 gitta gac va chanh day gitp
can bang mau sac, huong vi va gia tri dinh
dudng. Ham luong dudng phen 60% va ty
1€ pectin 1,5% tao cAu trac gel on dinh, dam
bao do ngot dé chiu va kha ning bao quan.
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Thoi gian ¢6 dac 15 phiat & 70°C gitp bao
toan tdt vitamin C va cai thién céac chi tiéu
cam quan. San pham cudi cing dat cac tiéu
chi chét luong 1y héa phu hop, khong phat
hién vi sinh vat gay hai va dugc ngu:(‘yi tiéu
dung danh gia cao vé huong, ciu tric Va
tong thé cam quan. Do d6, mut jam gic
chanh day c6 tiém nang phat trién thanh san
pham thyre pham, gop phan nang cao gié tri
kinh té cua hai loai nguyén liéu ban dia,
ddng thoi dap tmg nhu ciu tiéu dung hién
dai vé san phérn c6 chét luong cao, an toan
va giau dudng chat.
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