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NGHIEN CUU CAC YEU TO ANH HUGNG LEN CHAT LUGNG
CAM QUAN KEO THACH MIT (Artocarpus heterophyllus)

V6 Minh Hoang!, Lé Thi C4&m Han?

STUDY ON FACTORS AFECTING SENSORY QUALITY OF JACKFRUIT JELLY
CANDY (Artocarpus heterophyllus)

V6 Minh Hoang', Le Thi Cam Han?

Tém tat — Nghién ciu xdc dinh dnh hudng
ciia néng do puree mit, duong, nudc cot chanh va
gelatin lén chdt lugng keo thach mit. Thi nghiém
duoc tién hanh bang cdch phdi tron puree mit :
duong : cét chanh theo cdc ti 1¢é khdc nhau. Sau
do, chiing téi thitce hién thi nghiém cé ddc theo bé
tri hai nhdn t6 la cdc mitc nhiét do va thoi gian
khdc nhau. Chiing toi ddnh gid cdm quan theo
thang diém hedonic 9 diém. Két qud cho thdy, sw
két hop clia puree mit : duong : nudc cot chanh
dtlé 35 : 35 : 5 voi t 1é gelatin 20%, thoi
gian ndu keo 40 phiit tao ra sdan phdm keo thach
mit ¢ mau vang, mui thom cua mit, vi ngot va
chua nhe, c6 sy khdc biét ¥ nghia thong ké (F =
171,36, df = 4, p < 0,05), sdn phdm duoc nguoi
tiéu ding ddnh gid cdm quan yéu thich nhdt.

Tir khoa: keo déo mit, keo gelatin mit, keo
thach mit.

Abstract — This study was conducted to deter-
mine the effect of jackfruit puree concentration,
sugar, lemon juice and gelatin on the quality
of jackfruit jelly candy. The experiment was
conducted by mixing jackfruit puree :@ sugar :
lemon juice in different proportions. Then, the
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concentration experiment was performed accord-
ing to the two-factor arrangement of different
temperature and time levels. Sensory evaluation
according to the 9-point hedonic scale. The re-
sults show that the combination of jackfruit puree
: sugar : lemon juice is 35 : 35 : 5 with a ratio
of 20% gelatin, the candy cooking time is 40
minutes to produce a product of jackfruit jelly
candy with yellow color, the aroma of jackfruit,
sweet and slightly sour taste, and there is a
statistically significant difference (F = 171.36, df
=4, p < 0.05), and the product is perceived as the
most favorite according to the sensory evaluation
of consumers.

Keywords: jackfruit jelly candy, jackfruit
gelatin candy, jackfruit soft candy.

I. PAT VAN PE

Mit (Artocarpus heterophyllus) thudc loai cay
in qua lau nim, ho dau taim (Moraceae). Theo
nghién ctu cia Swami et al. [1], cdc thanh phan
trong 100 g phan in dudc cla qua mit chin gdm:
protein 1,2-1,9 g, lipid 0,1-0,4 g, carcohydrate
16-25,4 g, xo 1,0-1,5 g, dudng téng 20,6 g,
tong khodng 0,87-0,9 g, vitamin A 175-540 IU,
thiamine 0,03-0,09 mg, vitamin C 7,0-10 mg.
Trong qua mit, nhiéu hoat chit sinh hoc tét cho
stic khde con ngudi da dugce bdo cdo nhu tac dung
chéng nam, khang khuan [2], [3], chéng viém [4],
chdéng oxy héa [5], diéu hoa mién dich, chong dai
thdo dudng [6], tic ché sinh téng hop melanin [2],
[7]. X

Mit dugc st dung nhiéu hinh thdc tir dn tudi,
sdy kho, sinh t6, dén 1am keo mit. Keo thach 1a
mot trong nhitng dong san phim dudc ngudi tiéu
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ding quan tdm trong thoi gian gan day. Trudc
day, keo thach 1a hdn hop ctia nu6c va cic chit
phu gia nén thiéu chit dinh dudng va khodng chét
cung cip cho con ngudi. Gan diy, men vi sinh
va vitamin C thudng dugc bé sung vao banh keo
dé cai thién gia tri dinh dudng cta ching. Tuy
nhién, ngudi san xuit it chd y dén viéc san xuit
keo c6 ngudn gbc tu nhién, diéu nay han ché cic
san pham day hia hen ctia nhiéu mit hang nong
nghiép. Ngay nay, xa hdi phat trién kéo theo su
phat trién cta khoa hoc ki thuat. Tu d6, cong
nghé thuc phdm da cho ra doi nhiing san phim
banh keo cao cép tlif cic ngudn ndng nghiép tu
nhién nhu keo thach trai cdy. Trong qua trinh san
xuat keo thach, su c6 mit clia gelatin hoat dong
nhu mot chit tao gel va chat 6n dinh, trong khi
duong 14 nguyén liéu quan trong trong sin xuét
keo, dudng anh hudng rit nhiéu dén ciu tric,
mau, mui, vi vd do nhét ciia san pham [8]. Do
do, su thay d6i ciu tric (dd dan hodi), mui, vi va
mau sic bdi hon hop puree mit, gelatin va dudng
1a nhiing thong s6 quan trong can theo d&i chit
ché d€ san xuit keo thach mit c6 chat lugng cao.

Nghién ctiu nay dudc thuc hién v6i muc dich
khdo sét su dnh hudng ctia ndng do puree mit :
dudng : cbt chanh va ndng do gelatin d6i véi do
dan hdi, vi chua va ngot, mau sic va danh gid
cam quan cua keo thach mit.

II. TONG QUAN NGHIEN CUU

Trong nhitng nim gan day, nhiéu nha nghién
clfu da quan tim dén viéc két hop cac thanh phan
nguyén liéu khac nhau nhu bd sung thém mau
thuc phdm c6 ngudn gbc tu nhién hay bd sung
vitamin tlf cic ngudn trai ciy d€ ting gid tri cam
quan san phim ciing nhu cdi thién tinh chit ctia
keo déo da dudc thuc hién. Lonez et al., [9] da
nghién ctiu san xuit keo déo tir hoa dau biéc
(Clitoria ternatea) cho thdy khi dung 30 g hoa
dau biéc thi san phdm keo déo c6 mau sic va ciu
triic dudc cai thién dang ké va két qua ciing cho
thiy di€ém cam quan thi hiéu ngudi tiéu dung dbi
v6i san pham ciling dudc ua thich mic du do tudi
khac nhau (p > 0,05). Nghién citu cia Pocan et
al., 2019 [10] da chiing minh khi sy keo c6 trong
lugng 2,5 g thi thoi gian sy thich hop 1a 20 gio,
va 24 gid d6i véi keo c6 khdi luong 3 g va 6 g.
Sau khi siy kho, thdi gian bdo 6n tét nhat dbi véi
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keo c6 khdi luong 2,5 g 1a 72 giv, keo 3 gva 6 g
1a 48 gid. Nghién ciu anh hudng clia ham lugng
gelatin (G) (9+15%) va ham lugng isomaltulose
(IS) (20+100%) 1én chit lugng cam quan va tinh
chét vat li ctia keo déo gelatin ctia Matveenko et
al., 2018 [11] ciing dudc thuc hién. Két qua cho
thiy, néu ham lugng isomaltulose khong ddi, ting
ham lugng gelatin thi né sé lam giam do chua,
tang d6 ngot, do dai, do dinh va dd cling cia san
phdm keo (p < 0,05). Tuy nhién, néu ting ham
lugng isomaltulose dén 100% thi keo c6 do dai,
do cing giam ding ké (p < 0,05) va c6 di€ém
cam quan thip hon 40% IS. Vi vay, keo déo c6
ham lugng gelatin 40% va isomaltulose 12% cho
két qua t6t nhAt.

Nghién ctu san phim keo thach tif dich ép
clia vo ca rot, vo cti dén va than rau spinach (rau
bina) ctia Algarni, 2014 [12], két qua nay ciing
cho thiy, sian phim keo thach tlf cii dén cho gid
tri cam quan tot nhét, tiép theo 14 keo thach tir v
ca r6t va keo thach tl than rau bina. Nim 2015,
Tran Thi Duyén [13] da xdc dinh dudc cong thiic
phdi ché keo déo véi ti 1& nude: dich ép com
nhiy tlf qua ca cao 1a 1 : 2, ham lugng gelatin 9
g, dudng saccharose 16 g, mach nha 32 g, axit
citric 0,64 g va axit ascorbic 0,35 g, nhiét do va
thdi gian gia nhiét hon hop 1a 90°C, 20 phuit thi
san phdm keo déo tif ca cao dat chit luong theo
TCVN 5908:1995. Khi nghién ctiu phdi tron céac
thanh phan theo ti 1é 12% mach nha, 0,4% pectin
va 14% gelatin d€ san xuit keo thach mang cau
xiém thi san pham keo c6 cu tric, mau sic, mui,
vi tét nhat (Nhi et al., 2020 [14]). Cic nghién
citu trén cho thiy rang, nhiing wu diém ndi bat
vé mit cAu tric, gid tri dinh dudng tu nhién clia
keo thach khi bS sung thém ngudn vitamin tit
trdi cdy, ci qua khac nhau. Trong khi d6, mit la
ngudn nguyén lidu c¢6 nhiéu hoat chét sinh hoc t6t
cho stc khoe con ngudi [2]-[7]. Tuy nhién, hién
nay cac cong trinh nghién ctitu keo thach mit con
han ché.

III. PHUONG PHAP VA PHUONG TIEN

NGHIEN CUU

A. Nguyén liéu va héa chdt
Mit thai (Artocarpus heterophyllus) trai 5,5 —

6,5kg, sau thu hoach mui mit c6 mau vang, mui
thom, vi ngot. Gelatin phién: hiéu Ewald — Prc,
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thanh ph?m 100% da Ign, d6 bloom 250, mau hoi
nga vang, khong mui, khong vi. Pudng tinh luyén
Bién Hoa: do Pol > 9,8%; do 4m < 0,05%; ham
lugng duong khit < 0,03%, toi kho, khong von
cuc, vi ngot, mau trang sang.

B. Phuong phdp nghién cuiu

Nguyén liéu mit sau khi x@ li tién hanh xay
nhuyén, loc lﬁy dich, sau do, tién hanh khao sat
ti 1& phdi tron puree mit (30, 35 va 40%) va dudng
(30, 35 va 40%) v6i 5% cbt chanh 1én gia tri pH
va brix sdn phdm. Sau khi lya chon dudc ti 1&
puree mit va dudng pht hogp, hén hop tiép theo
dugdc ¢o dic & cac diéu kién khdc nhau vé nhiét
do (80, 90 va 100°C) va thai gian (20, 30, 40
va 50 phiit) d€ xic dinh cic thong s6 phu hop
nhét cho chét luong keo. Gid tri dinh lugng pH,
do brix, do sang L*a*b dudc theo doi theo bd
tri thi nghiém. Két hop danh gid cdm quan san
phidm cho thi nghiém b sung gelatin, mdi sin
pham dugc danh gia cdc thudc tinh cdm quan bao
gdm: vi chua va ngot, cAu tric déo, mui thom,
mau vang va do trong. Mtic do ua thich sdn phdm
dudc danh gid qua thang diém hedonic 9 diém.
D1t li€u nghién ctu dugce thu thap 100 ngudi tiéu
dung la sinh vién Truong Pai hoc Tra Vinh, cé
do tudi tir 18 dén 30.

C. Phdn tich théng ké

Dit liéu dugc xi 1i bang phan mém théng ké
SPSS Statistics 20 (IBM), su sai khac gitta cac
gia tri trung binh dugc danh gia & do tin ciy
95%. Di liéu thudc tinh sdn phdm dugc xi 1i
bing phan mém R phién ban 4.0.0.

IV. KET QUA VA THAO LUAN

A. Anh hudng ciia ti 1é puree mit, duing lén gid
tri pH va do Brix sdan phdm

Két qua phan tich thong ké cho thiy khong c6
sy tuong tac gitta purre mit va dudng 1€n gia tri
pH va do Brix trong mau nghién ctiu (p > 0,05).
Tuy nhién, viéc phan tich tac dong chinh cua tung
yéu t6 cho thiy, c6 su tic dong 1én gia tri pH va
dd Brix (p < 0,05). Hau kiém anova chi ra ring ti
1& purre mit 35% va duong 40% c6 su khac biét
nhiéu hon cic ti 1& con lai 1én gia tri pH va Brix
san phdm (Bang 1). Trong thi nghiém nay, nudc

68

KHOA HOC CONG NGHE - MOI TRUONG

¢t chanh dugc cb dinh 5% cho cidc miu nghién
ctiu, vi néu ndng do axit citric qua nhiu thi do
dan hoi san phdim cang giam do pH san phim
cang xa diém dang dién cta gelatin, lam luc ddy
tinh dién gitta cdc phan tif cang 16n, lién két gitta
cdc phan tif yéu dan, gel lién két 16ng 1éo, kém
bén viing [8], [15]. Ngudc lai, ndng dd axit citric
qué thép thi vi san pham khong tao dudc vi chua
mong mudn.

Bang 1: Anh hudng ciia ti 1& puree mit : dudng
1én gia tri pH va do Brix san phim

Puree mit Pudng (%)
(%) 30 35 40

3 3.58=+0.04 3,653+ 0,06 3,72=+ 0,05
pH 0

3 3.72b=+ 0,03 3.86% £ 0,05 3.83% + 0,03

5

4 3.72b= £ 0,05 3.86M 0035 3828+ 011

0

3 36,33+ 115 40674+£3.79 44 00=+ 3 60
Brix 0

3 38,00b=+£ 100 41.33%+058 48.00%== 1,00

5

4 37.00=+346 39674+0,58 41331208

0

(a, b, ¢, d, e: Cdc chit cdi khdc nhau trong cot,
hang thé hién su khdc nhau co ¥ nghia thong ké
J miic y nghia 5%)

Két qua do mau cho thiy, néu ti 1¢ dudng cang
cao thi mau cang sdm, duong la nguyén liéu quan
trong trong san xuét keo, anh hudng rat nhiéu dén
cAu tric, mau, mui va vi clia san phidm sau nay
[8]. Ngoai ra, dudng con c6 tac dung ngian su
phét trién ctia vi sinh vat, néu ham lugng dudng
qué thép thi san phidm d& bi hodi duong, con néu
ham Iuong qua cao thi sdn pham hit 4m manh
din dén san phdm dé bi khét [8], [16], keo thach
thudng chita ham lugng dudng khoang 35 — 45%.
Trong thi nghiém nay, mau c6 ti 1& dudng 35%
dugc ngudi tiéu dung danh gid cam quan ua thich
hon céc mau con lai, nén ti 1& puree mit : dudng
1a 35 : 35 (%) cho sdn pham c6 gid tri pH= 3,86
va gia tri do Brix = 41,33 lam co sd cho thi
nghiém tiép theo.

B. Anh hudng ciia nhiét do va thoi gian ndu keo
lén chdt luong keo

Két qua phan tich théng ké cho thiy nhiét do
va thdi gian 4nh hudng 1én diém danh gid cam
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quan cuta san phim & miic do tin ciy 95% (p <
0,05). Mau T3C2 c6 diém danh gid cdm quan
cao nhit 12 6,40 va khic biét v6i cac maiu con lai
(Bang 2).

Bang 2: Anh hudng thoi gian
va nhiét do niu keo 1én diém cidm quan sin phim

Thei gian Nhiét 88 (°C)
(phut) C1 (80) C2 (90) C3 (100)
T1(20) 4.62¢¥+0,06 5,112+ 0,74 488+ 0,01
T2(30) 4.88%M=002  604%=070 4854 +0,12
T3 (40) 5184 +0,07 6.40° = 057 483€+0.18
T4(50) 4,98 =087 5.33% + 0,69 4.38%+ 0,46

(a, b, ¢, d, e: Cdc chit cdi khdc nhau trong cit,
hang thé hién sy khdc nhau cé ¥ nghia thong ké
J mikc ¥ nghia 5%)

Trong khi d6, miu T4C3 c6 diém cam quan
thip nhét 4,38, san phim keo c6 mau sim, vi
ding do thoi gian cang dai, nhiét do cao phan
ung caramel cang xay ra manh liét. Vi viy, sdn
phidm sé c6 vi dang, mui khé chiu va sim mau
[17]. Hon nita, viéc ph6i tron gelatin § nhiét do
cao 1am cho céu tric gelatin bi phan gii, din
dén kha niing gift nuSc cla gel gelatin giam. Bén
canh d6, mot sd vitamin bi thit thoat & nhiét do
cao. Ngudc lai, néu nhiét do qud thip sé lam cho
cudng do dong tu giam, do nhét thip, san phim
khong gilt dugc cAu tric nhu yéu cau [18]. Céc
mau con lai ¢6 ciu tric khong 6n dinh. Vi vy,
mau c6 nhiét d6 90°C va thdi gian niu 40 phiit
dudc chon d€ thuc hién quy trinh sin Xut.

C. Anh hudng ciia ti 1¢ gelatin 1én thudc tinh sdn
phdm

Gelatin déng vai tro nhu chit lién két nhiam
tao cho keo c¢6 ciu tric mém, déo, dai, 6n dinh
va dan hdi tét. Bén cach d6, gelatin con cung cip
mot s6 axit amin 1am ting gia tri dinh dudng cho
keo va kéo dai thdi gian bao quan. Trong nghién
clu nay, nim mau san phim dudc danh gia theo
tiing thudc tinh riéng biét, mau dugc ki hiéu M1,
M2, M3, M4 va M5.

Hinh 1(a) cho thdy sy phan bd sin phim dua
trén thi hiéu ngudi tiéu dung. Mit phang nay biéu
dién 80,93% dao dong clia dit liéu va dudc ciu
triic bdi hai thanh phan chinh 1a Dim 1 va Dim
2. Dim 1 di 1ap san phdm M3, M4 véi cdc sén
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phdm khdc, trong khi Dim 2 dbi 1ap san phiam
M1, M2 va M5.

Hinh 1(b) cho thiy su phan b thi hiéu ngudi
tieu dung, trong d6 mo6i mii tén 1a mot vector
dic trung cho thi hiéu ctia mot ngudi tiéu dung.
Hai ngudi tiéu dung c6 thi hiéu cang gidéng nhau
thi hai vector cang gan nhau. Két qua trong Hinh
1(a) va Hinh 1(b) cho thiy nhiing ngudi tiéu ding
tham gia nghién ciiu c6 thi hiéu tuong dong nhau,
ho déu huéng dén san phaim M3 va M4.

Xét vé thudc tinh cam quan, mit phang nay
bi€u dién 80,93% dao dong clia dit liéu. Dim 1
dbi 1ap dic tinh (déo, mau vang) véi mui thom,
do trong, trong khi Dim 2 dbi 1ap (dd ngot véi
vi chua). Mbi dic tinh dudc biéu dién bang mot
vector. Quy tic dién giai vector dic tinh cdm quan
tuong tu nhu quy tac dién gidi vector ngudi tiéu
dung. Trong d6, hai dac tinh cang tuong quan
nhau thi hai vector cang gin nhau. Vector cang
gan véi truc chinh nao thi né cang dic trung cho
truc chinh d6. Theo quy udc biéu dién trén, Hinh
2 cho thiy ring keo c6 do déo va mau vang cé
mbi quan hé chit ché véi nhau va dbi 1ap véi mui
thom va do trong, trong khi d6, do ngot dbi lip
v6i vi chua. Khi néi vé keo déo, ngudi tiéu ding
sé quan tam nhiéu hon dén do déo ctia san phdm
va mau vang dic trung cla mit va do khau vi
clia mbi ngudi nén can dd ngot va vi chua khac
nhau, mui thom va dd trong thi ciing khong dudc
quan tAm & san phim nay.

Mit phéng chita dung su phan bd clia cic san
pham (Hinh 1(a)) va cdc thudc tinh clia sdn phdm
(Hinh 2) cang c6 gia tri khi dugdc giai thich dong
thoi. Theo do, trén Dim 1(M3, M4) dugdc dic
trung bdi dac tinh d6 déo, mau vang; trén Dim
2(M1, M2) dugc dac trung béi dac tinh mui thom
va do trong.

Hinh 3 biéu dién gid tri trung binh va sai s6
mic dd ua thich dbi v6i nim sin phdm nghién
ctu & mic 5%. Kiém dinh ANOVA cho thdy c6
su khac biét gitta cac mau (F = 171,36, df = 4,
p < 0,05). Trong d6, M3 dudc ngudi tiéu dung
ua thich hon cdc san phdm con lai. Nhu vy, dua
vao gia tri do Brix va két qua ddnh gia vé thudc
tinh san phdm, miu M3 (20% gelatin) dugc ngudi
tiéu ding wa thich hon so véi cdc miu con lai.
Maiu M3 tuong tng véi gid tri 60,67°Brix va pH
= 3,86.
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Dim 2 (13.61%)

Dim 1 167.37%)

Dim 2 {1061%)
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D 1 {67,2%)

(b)

Hinh 1: (a) mit phang phan bd sin phdm va (b) mifc do ua thich san phim dua trén thi hiéu cia
ngudi tiéu dung

déngot / o
*

00

-10 05 0o 05 10
Dim 1 (67.32%)

Hinh 2: Mit phang phan bd thudc tinh san
phiam dua trén cAm nhan clia ngudi tiéu ding

V. KETLUAN

Su két hop 35% puree mit, 35% dudng va 5%
nuée cbt chanh tao ra san phim c6 mau vang,
mui thom cla mit va vi ngot vira va chua nhe, ti
1¢ gelatin 20% san phim c6 do déo dat yéu ciu
cao nhat, két hop thdi gian niu keo 40 phiit san
phim dugc ngudi tiéu dung danh gid cdm quan
t6t nhét.

70

Diémth hiéu

W3 Wa WS w2 M1

San phdm méau

Hinh 3: Gid tri trung binh vé muc d va thich
clia ngudi tiéu dung ddi v6i san phdm thé hién

(1]

(2]

(3]

(4]

sai sO 5%
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