KHOA HOC CONG NGHE

ANH HUOGNG CUA B0 CHIN MIT THAI
(Artocarpus heterophylius L.) VA THOI GIAN CHAN
BEN CHAT LUONG SAN PHAM SAY DEO
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Phan Thi Thanh Qué' va Duong Kim Thanh'*

TOM TAT

Nghién ctru duoc thuc hién nham danh gia 4nh hudéng cta do chin nguyeén liéu va thoi gian chan
nguyeén liéu dén chat luong cta san phdm mit sdy déo. Mit Thai tir viing trong thuoc tinh Hau
Giang duoc thu hoach & 90 - 105, 105 - 125 va trén 125 ngay tudi (sau khi dau trai). Sau khi xit Iy
tach mui, mai mit dwoc chan & 100°C trong thoi gian 0 (d6i ching khong chan), 2, 4 va 6 phut
trude khi ngam thdm thau va sdy. San ph4dm mit siy déo duoc xac dinh do 4m, a,,, hiéu suit thu
hoi, d6 cing, ham luwong vitamin C, polyphenol téng s6, flavonoid téng s6 ciing voi hoat tinh
chong oxy héa thong qua kha ning loai goc tw do DPPH (1,1-diphenyl-2-picrylhydrazyl) va chat
luong cadm quan. Két qua nghién cttu cho thay, thu hoach mit Thai & d¢ chin 105 - 125 ngay tudi
tré 1én va duoc chan & 100°C trong 4 phut cho san phdm mit say déo c6 chat luong cao, thé hién
qua chat lugng cdm quan tot, hiéu suat thu hoi cao (36,84%), c6 do 4m, a,, va do ctng thich hop
(twong tmg véi 22,29%, 0,7 va 1251,33 g), dong thoi duy tri tot tong ham lwong polyphenol (0,68
mg GAE/g), flavonoid (0,07 mg QE/g) va kha nang loai goc tr do DPPH (26,86%). San phdm ché
bién tir mit chin hoan toan (trén 125 ngay) c6 chat luong cdm quan va hoat chit chong oxy héa
tuong duong, song hiéu sudt thu héi thap hon. Két qua nghién cttu gép phan nang cao gia tri st
dung cho mit Thai khi phat trién thanh san phdm mit sdy déo c6 chat luong dinh dudng, chic

nang va cam quan tot.

Tt khéa: Chan, do tudi thu hoach, hoat tinh chong oxy hoa, mit Thai, say.

1. DAT VAN BE

Mit (Artocarpus heterophylius) thuoc ho dau
tam (Moraceae), 14 loai trai cay nhiét doi pho bién
c6 ngudn goc tr An Po va Malaysia, hién duoc
tréng rong rai & San Blas, Nayarit, Mexico [1]. Mit
chita cac chiat c6 hoat tinh sinh hoc nhu p-
carotene, favonoid, prenyl flavon, axit dé bay hoi,
cung v6i cac vitamin nhu vitamin A, vitamin C,
thiamin, riboflavin. Ngoai ra, mit giau
carbohydrate, protein, tinh bot, canxi va cac axit
amin nhu arginine, cystine, histidine, leucine,
lysine, methionine, theanine va tryptophan. Mit c6
cong dung chita bénh, dic biét 1a hoat tinh chéng
oxy hda, chong viem, khang khudn, chong ung thu
va khang nam [2].
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Chat luong san phdm la mot trong nhitng yéu
t6 hang dau dam bao muic do tiéu thu cta nong
san va cac san phdm ché bién tit nong san. Viéc
danh gia chat luvong dua vao nhiéu yéu t6 nhu gia
tri cdAm quan va cac thanh phan dinh dudng cé
trong san pham. Tuy mit c6 nhiéu cong dung nhu
trén, nhung hién nay chat lwgng mit khi thu hoach
lai khong déng déu. Mot trong nhimg yéu to anh
huong khong nhé dén chat luong ctia san pham 1a
do chin thu hoach. Hién nay, ngay thu hoach toi
uu van cha yéu dua trén kinh nghiém thuc té [3],
do @6 viéc xac dinh d6 chin thu hoach phu hop véi
ting loai san phdm ciing 1a muc tiéu ctia nhiéu
nghién cttu hién nay.

Ngoai ra, tién xtt ly nguyeén liéu truoc khi ché
bién 1a phuwong phap phé bién trong hau hét cac
qui trinh san xuat dé cai thién chat luong san
phiam. Thuc phdm thuong duoc xt Iy so bo trudc
khi sdy dé tang su khuéch tan 4m, ngan ngtra mat
mau va cac hop chat hoat tinh sinh hoc c6 gia tri
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[4]. Nhiéu phuong phap tién xir ly khac nhau da
duoc st dung tuy thuoc vao loai thuc phdm duoc
say kho, thanh phan thyc phdm va tinh sin c6 cta
né. Cac phuong phap tién xtt ly thuong duoc st
dung nhu ngam trong dung dich [5] hodac chan
trong nudc nong [6]. Chan 1a mot trong nhimg
phuong phép tién xtt ly nhiét véi thoi gian ngan,
thuong duoc ap dung cho cac loai rau, cua trude khi
ché bién voi muc dich ting cuong tinh an toan va
gia tang cac thudc tinh chat luong [7]. Qud trinh
chan nguyeén liéu gitp kich hoat enzyme pectin
methylesterase (PME) va tac dong dén do ester
hoa ctia pectin, gitip cai thién dic tinh cau tric san
pham.

Hién nay, chua cé nhiéu nghién ctru vé cac
san phidm thuc phdm ché bién tir thit qua mit.
Ciing nhu cac loai qua khéac, mit duoc ché bién
thanh cac dang san phdm thuc phdm khac nhau
trén thi truong trong nudc. San phdm duoc san
xuat phé bién gom: Ruou mit, keo, mét mit, mit
dong lanh, mit sdy gion, mit sdy déo. Mit say déo
1a san phdm kha phd bién trén thi treong va duoc
nguoi tieu dung ua chuong. Tuy nhién, nhiéu san
phdm c6 cau tric chua that sy mém déo, co6 thé do
chua khéo sat day da vé yéu cau nguyén lieu, do
chin thich hop va anh hudéng ctia qua trinh chan
trong qui trinh ché bién. Do d6, “ Khao sat anh
huong cta d0 chin mit thai (Arfocarpus
heterophyllus 1.) va thoi gian chan dén chat luong
san phdm mit sy déo” Ia muc tiéu ctia nghién ctru
nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Thi nghiém duwoc thuc hién tai Phong thi
nghiém Bo mon Cong nghé thuc phdm, Vién Cong
nghé Sinh hoc va Thuc phdm, Truong Pai hoc Can
Tho.

Nguén nguyen lieu mit Thai duoc thu mua ¢
dinh tai vudn thuoc tinh Hau Giang va van chuyén
vé Phong thi nghiém B6 mon Cong nghé thuc
pham, Truong Pai hoc Can Tho.

2.2. Chuin bi mau va bé tri thi nghiém

Mit duoc thu hoach & ba d0 chin I, II, III
(twong tmg véi 90 - 105, 105 - 125 va trén 125 ngay
tuéi (chin hoan toan) tinh tir thoi diém dau trai).

Lua chon nhimg qud mit dong déu nguyén ven,
khong bi xo den ciing nhu dap, nat, théi hong. Mit
van chuyén vé dén phong thi nghiém, duoc ria
sach phan vé dé loai bd tap chat (ma mit, bui, dat,
cat,..) bam trén bé mat vé va lam gidm b6t cac vi
sinh vat trén bé mat nguyén lieu. Khoi lwong mau
1 kg thit mui mit (dd loai bé xo, vo, hot) duoc
chudn bi cho méi nghiém thttc. Mau mit sau khi
lwa chon duoc chan trong nudc & 100°C trong thoi
gian 0 (d6i chung khong chan), 2, 4 va 6 phut. Mit
sau khi chan duoc ngam thdm thau trong 24 gio &
nhiét d0 mat (12 - 15°C, st dung duong
saccharose 35%) va say & 60°C dén do 4m < 20%.
San phdm mit sdy déo duoc gitr 6n dinh trong 1
ngay, tién hanh x4c dinh do 4m, a,, hiéu suat thu
hoi, @0 cing, ham luong vitamin C, polyphenol
téng s6 (TPC), flavonoid téng s6 (TFC) cung voi
hoat tinh chong oxy hoa thong qua kha nang loai
goc tu do DPPH (1,1-diphenyl-2-picrylhydrazyl) va
danh gia chat luong cam quan san pham.

2.3. Phuong phép xac dinh cac chi tiéu

- Hiéu suit thu hoi- Hiéu suidt thu héi san
phidm duoc tinh theo cong thic sau: == 4 100 (%).
Min:

Trong do: m, la khoi luong nguyén liéu; m, la
khoi luong san pham.

- Do cing: Do cing thit qua duoc xac dinh
bang may do Rheotex, dau do hinh tru c6 duong
kinh bé mat tiép xuc 1,8 mm, khoang duong dau
do di chuyén tir bé mat mau 1a 4 mm.

- Do d4m: Xac dinh do 4m bang phuong phap
sdy & 105°C dén khoi luong khong déi (TCVN
1867: 2001).

- Hoat dp nuoc A,; Hoat @6 nudc ctia san phdm
duoc do truc tiép bang thiét bi do aw Rotronic
HP23.

- Mau sdc: Mau sic thit qua duoc x4c dinh
bang may do mau cam tay Konica Minolta (model
CR-20, Nhat Ban) thé hién qua hé mau CIE cac gia
tri L*, a*, b*.

Do khac biét mau AE duoc tinh theo cong
thiec: AE = [(AL*)? + (Aa*)? + (Ab*)?]/2 (Voi
AL*, Aa* va Ab* la chénh léch gia tri L*, a* va b*
ctia san phdm va nguyeén liéu tuong Ung).
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- Ham Inong vitamin C: Ham luong vitamin C
ctia mau (mg/100 g) duoc xac dinh bang phuong
phap Iod [8], véi nguyeén tic dua trén tinh khix ctia
L-ascorbic, chudn do mau chua vitamin C bing
dung dich iod 0,1N.

- Xdc dinh TPC: TPC dugc xac dinh bing
phuong phap Folin-Ciocalteu [9]. Phenol phan
ung véi axit phosphomolybdic trong thudc tht
Folin-Ciocalteau, xuat hién phtc chat c6 mau xanh
trong mdi truong kiém. Do do hap thu ciia mau &
765 nm bang may do quang phé UV. Cin ctt vao
cuong d6 mau do duoc trén may quang phd va
dua vao duong chuin axit garlic dé xac dinh TPC
c0 trong mau.

- Xédc dinh TFC: TFC duoc xac dinh thong qua
phuong phap tao mau véi AlCl,; trong méi truong
kiém - trac quang [10]. Do hap thu ctia dung dich
phan tng duwoc do & budc song 415 nm. Dua vao
duong chuin quercetin dé xac dinh TFC c6 trong
mau. Két qua TFC duoc thé hién qua duong luong
quercetin (QE) c6 trong 1 g chat kho mau tht.

- Kha nang loai goc tir do DPPH:Kha nang loai
goc tu do DPPH (%) duoc xac dinh theo phuong
phap ctia Ojwang va cs (2018) [9]. Céac chat chong
oxy hoéa sé loai goc DPPH bang cach cho
hydrogen, lam giam d¢ hap thu tai budc soéng cuc
dai va mau ctia dung dich phan tng sé nhat dan,
chuyén tir tim sang vang nhat.

- Ddnh gii chat lhrong cdm quan sin phidm:
Chat luong cam quan san pham dugc thé hién qua
chi tiéu: Mau sic, cdu triac, mui va vi. Méi chi tieu
duoc danh gia theo phuong phap cho diém, thang
diém thé hién chat luong, cu thé: Rat tot: 5 diém;
tot: 4 diém; Kha (3 diém); kém (2 diém) va rat kém
(1 diém). Hoi dong bao gdm 10 cdm quan vién c6
chuyén mén va duogc dao tao.

2.4 Phuong phap théng keé s liéu

Céc thi nghiém duoc bo tri ngau nhién voi 3
lan 14p lai. So liéu thu thap duoc phan tich phuong
sai (ANOVA) va kiém dinh LSD dé két luan vé su
sai khac gitra trung binh cac nghiém thic, véi muc
y nghia 0,05. Phan mém Stagraphics Centurion
15.1 va Microsoft Excel 2010 duoc stt dung dé xtr
ly s6 lieu va vé do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 ddc tinh héa hoc va hoat tinh
chong oxy hoéa cia mit

Cac yéu t6 vé moi truong sinh trudng, giong,
ky thuat canh tac, do6 thuan thuc, dinh
duong,...anh hudng rat 16n dén thanh phan hda
hoc ctia nguyén liéu. Viec xac dinh thanh phan
hoa hoc va hoat tinh chéng oxy hda ctia nguyén
lieu mit gitp hiéu ro hon vé gia tri dinh duong va
ban chat sinh hoc ctia mit @€ co duoc co s& thuc
hién nhitng phuong phéap xt ly va ché bién thich
hop.

Béang 1. Mét s6 dac tinh héa hoc va hoat tinh chéng oxy héa ctia mit & cac d6 chin khac nhau

Thanh phan Don vi Do chin I Do chin 11 Do chin III
Do 4m % 72,96 +0,96* | 70,89 +0,57° | 68,89 +0,67°
Do Brix % 9,78+2,03° | 18,80+ 1,64° | 23,07+0,55"
Do sang L* 83,93+0,38" | 81,01+0,43° | 78,04 +0,79°
Gid tri mau a* 7,54+£033° | 9,48+034° | 10,63+0,69°

Gia tri mau b* 34,61 +0,60° | 32,81+0,73° | 28,92+0,74°

Vitamin C mg/100 g 2,73+ 036" 3,91 +0,67° 3,88 £ 0,29°
Ham luong polyphenol tong mg GAE/g 1,35 +0,02° 1,69 £ 0,05° 2,06 + 0,227
Ham luong flavonoid téng mg QE/g | 040+0,02° | 055+004 | 059=+0,13"
Kha nang loai goc te do DPPH % 2836 +0,96° | 30,57+0,54° | 30,70 + 1,43°

Ghi chu: *Gid tri trung binh cia 3 Ian Igp lai Céc chir cdi di kém cdc trung binh nghiém thic trong

cung mot dong thé hién swr khic biét y nghia 5%.
Mit tir 90 ngay tudi dén lic chin c6 do 4m

trong khoang 68,89 - 72,96% (Bang 1), twong doi

thdp hon cac nguyén lieu thuc vat khac va giam

theo d¢ chin véi muc khac biét c6 y nghia thong
ké (p<0,05). Khoang gia tri va xu huéng thay déi
do 4m phu hop véi két qua nghién ctu cha
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Ranasinghe va Marapana (2019) [11]. Két qua do
mau mui mit cho thiy, mit cang chin mau sic mui
mit sim hon mit it ngay tudi, thé hién qua gia tri
a* tang theo d0 chin, nguoc lai ¢ sang L* va gia
tri b* ctia mit giam. P¢ Brix ting nhanh va khac
biét co y nghia vé mat théng ke (p<0,05) theo do
chin. Khi mit chin, d6 Brix dat 23,07 £ 0,55%. Su
bién ddi ciing nhu gia tri do Brix theo d¢ chin ctia
mit trong nghién ctu nay trung khop véi nghién
ctru ctia Ranasinghe va Marapana (2019) [11].

Mit ¢6 ham luwong vitamin C dao dong khoang
2,73 - 3,91 mg/100 g. Két qua nay hon cao hon so
voi két qua ctia Amadi va cs (2018) [12] (c6 gia tri
1a 2,1 £ 0,0 mg/100 g). Ham luong vitamin C tang
c6 y nghia trong qua trinh chin ctia mit. Song khi
mit chin hoan toan vitamin khéng ting nia.
Ranasinghe va Marapana (2019) [11].

Mit c6 TPC dao dong khoang tr 1,35-2,06 mg
GAE/g (Bang 1). Két qua nghién ctru cda
Ranasinghe va Marapana (2019) [11] cho thay,
TPC ctia mit chin 3,75+0,33 mg GAE/g[11]. Su
khac nhau trong két qua TPC do ham lwong
phenolic trong thuc vat bi anh hudng béi mot so
yéu t6 bén trong (chi, giong) va bén ngoai (canh
tac, moi truong, xir Iy va bao quan) [13]. Khi mit
chin TPC tiang khéc biét c6 y nghia thong ke. Xu
huong bién d6i TPC phu hop voi két qua nghién
ctu cua Chavez-Santiago va cs (2021) [14]. TFC
ctia mit dao dong khoang 0,40 - 0,59 mg QE/g. Khi
chuyén tir do chin I lén @ chin II, TFC cta mit
tang khac biét c6 y nghia thong ke. Khi mit chin
chuyén sang do chin III, TFC khong thay ddi.
Khoéng gia tri va xu huéng bién thién TFC tuong
tu nhu két qua nghién ciu ctia Chavez-Santiago va
cs (2021) [14]. Mit c6 kha nang loai bé goc tu do
DPPH dao dong trong khoang 28,36 - 30,70%. Do
chin ctia nguyén liéu c6 anh huong dén kha nang
loai bd goc tu do DPPH ctia mit. Khi mit chin
chuyén tir do chin I 1én do chin II, kha ning loai bo
goc tu do DPPH tang va khac biét c6 y nghia
thong ke. Khi tiép tuc chin lén d¢ chin III, kha
nang loai bé goc te do DPPH ctia mit khong khac
biét y nghia.

3.2. Anh huéng ciia d6 chin tréi va thoi gian
chan dén hiéu suit thu hdi, @6 cing, @0 4m va a,,
clia san phdm

Hiéu sudt thu héi, do ctng, d0 4m va a, cla
san phdm déu bi anh hudng boéi do chin va thoi
gian chan (Hinh 1). San phdm duoc chan trudce khi
ngam thiam thiu co khuynh huong cho hiéu suat
thu hoi cao. Trong tit ca cac nghiém thic, hiéu
suat thu hoi dat cao nhat khi nguyén lieu dat do
chin II va thoi gian chan 4 phut (34,31 £ 0,44%) va
thap nhat khi nguyeén lieu dat do chin III khong
két hop xtt Iy chan (30,64 + 0,12%). Theo Fito va cs
(2001) [15], su tach nudc va hap thu chat tan trong
qua trinh ngam thadm thau phu thuoc vao ban chat
nguyeén liéu tuoi, lién quan dén cac yéu to cau truc,
nén tuy thudc vao: Loai, giong, do chin nguyén
lieu va qua trinh tién xt Iy nguyén lieu nhu chan;
lanh dong hodic ra dong.

Theo Ranasinghe va cs (2019) [2], do cing
giam theo do chin ctia mit, cao nhat & giai doan
chua truong thanh va thap nhat & giai doan chin
hoan toan. Két qua thuc nghiém ciing cho thdy, do
ctmg ctia san phdm c6 xu huéng giam theo do chin
nguyen liéu. Do cing san phdm khi nguyén liéu &
do chin I khac biét cé y nghia thong ke so véi do
ctmg san phdm st dung nguyeén liéu & cac do chin
II va III véi khoang thoi gian chan 4 va 6 phut
(p<0,05). Do cing san phdm khi nguyén lieu & do
chin II va III khong khac biét c6 y nghia thong ke
(p>0,05) khi chan trong 2, 4 va 6 phut. Ali va cs
(2011) [16] két luan, do cing ctia san phdm giam
khi chan c6 thé lién quan dén sy suy gidm cu tric
ctia thanh t€ bao do su thily phan cua pectin
khong hoa tan thanh dang hoa tan lam mém trai
cay. Trong qua trinh chin cta trai cay, cac enzyme
ndi tai hoat dong manh dan dén thay phan thanh
té bao pectin va cellulose gay mém vach té bao.

Do 4m cua san phdm c6 xu huéng giam khi do
chin ting va ting khi tang thoi gian chan. Gia tri
do 4m cta mau doi ching khong chan & do chin I
va II co6 su khac biét co y nghia thong ké (p<0,05)
v6i do chin III. Thoi gian chan 2, 4 phat do 4m san
pham c6 su khac biét & ca 3 do chin. Tuy nhién, &
thoi gian chan 6 phut, do chin II va III khac biét co
y nghia théng ke (p<0,05) véi do chin I
Ranasinghe va cs (2019) [2] cho rang, bién déi
trong qua trinh chan con phu thuoc vao do chin va
kich thuéc nguyén liéu.
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Hinh 1. Anh huéng ctia do chin, théi gian chan dén hiéu sudt thu héi (A), @ ctmg (B), @6 4m (C) va
A, (D) cia san phdm mit sdy déo

A, ctia san phdm khong khac biét gitta mau
khong chan & do chin I va II, nhung gidm & do
chin III v6i mac y nghia (p<0,05). Nhin chung, A,
ctia san pham tiang khi kéo dai thoi gian chan va cé
st khac biét c6 y nghia vé mat thong ke & tat ca
cac khoang thoi gian chan. Két qua nghién ctru
cho thdy, A, cta san phdm co6 gia tri cao nhat
(0,74) twong mg v6i nguyén lieu & do chin I, thoi
gian chan 6 phut va thap nhit & miu khong chan
v6i nguyén liéu c6 do chin III (0,65).

3.3. Anh huéng ciia do chin trai va thoi gian
chén dén cac hop chat cé hoat tinh sinh hoc trong
san phdm

Ham luong cac hop chat c6 hoat tinh sinh
hoc va hoat tinh chong oxy héa ctia san ph4m anh
huong boi do chin nguyén liéu va thoi gian chan
(Hinh 2). Vitamin C cta san phdm dao dong trong
khoang 0,44 - 0,99 mg/100 g. Qua trinh chan c6 xu
huong lam giam vitamin C trong san phdm. Chan
trong 2 va 4 phut, ham luong vitamin C cta san
phdm khac biét khong c6 y nghia, kéo dai thoi
gian chan dén 6 phat, vitamin C giam ro réet. Xu
hudéng bién thién vitamin C trong san phdm theo

do6 chin twong tu nhw bién thién trong nguyeén lieéu
(Hinh 2A).

TPC ctia san phdm mit sdy déo bién thién
trong khoang 0,15 — 1,07 mg GAE/g. Qua trinh
chan lam gidm TPC cta san phdm. Mit duoc chan
trong thoi gian 2 dén 6 phat, ham luong TPC trong
san phdm hau nhu khong khac biet (Hinh 2B).

TFC ctia san phdm dao dong khoang tir 1,59 -
5,24 mg QE/g. TFC ctia san phdm giam ro rét khi
nguyeén liéu duoc chan. Chan trong thoi gian 2 va 4
phut, TFC ctia san phdm hau nhu khong khac biét
(ngoai trir truong hop nguyén liéu & do chin III) va
cao hon khac biét so voi san phdm chan nguyén
lieu trong 6 phut. Su bién thién TFC trong san
pham theo do chin gan nhu tuong tu voi bién thién
trong nguyén liéu theo do chin.

Kha ning loai bd goc tu do DPPH ctia san
phdm gidm ro rét khi chan nguyén liéu; thoi gian
chan cang kéo dai 1am giam kha ning loai bd goc
te do DPPH ctia sdn phdm. San phidm st dung
nguyeén liéu c6 @6 chin II va III c6 kha nang loai bo
goc tie do DPPH khac biet khong c6 y nghia thong
ké, nhung cao hon ro rét so v6i san phdm voi
nguyén liéu c6 do chin 1.
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Mit cfing nhu céc loai rau qua khac rat giau
cac thanh phan chéng oxy héa nhu vitamin C, p-
carotene, polyphenol va cac hop chat khac. Cac
thanh phéan nay déng go6p vao hoat tinh chéng oxy
hoa cao. Cac nghién ctu trudc da xac nhan vitamin
C ciing nhu thanh phan chéng oxy hoda trong rau

qua c6 thé bi mat trong qua trinh x ly nhiét nhu
qua trinh chan [17]. Tén that vitamin C trong qua
trinh chan con c6 thé 1a do su pha vor mo thuc vat
trong qua trinh xt ly nhiét, vitamin C va cac chat
dé dang tiép xuc véi cac phan tmg oxy hoa [18].
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Hinh 2. Anh hudng ctia d¢ chin nguyén liéu va théi gian chan dén ham leong vitamin C (A), TPC
(B), TFC (C) va kha ning loai goc tie do DPPH (D) ctia san ph4m mit sdy déo

3.4. Anh huéng ciia d6 chin tréai va thoi gian
chan dén mau séc va chi sd héa nau ciia san phdm

Mau sic 1a mot chi tiéu quan trong dé danh
gia chat luong san pham. Viéc lga chon do chin va
thoi gian chan phu hop 12 mot trong nhitng yéu to
quan trong quyét dinh dén chat luong san pham.
Do khac biét mau AE (ctia san phdm so voi nguyén
lieu) thé hién anh huéng cta qua trinh ché bién
dén su bién ddi mau sic san pham.

Cac gia tri L*, a* va b* giam trong san phdm
chan, ngoai ra thoi gian chan kéo dai cting lam
giam co y nghia théng ke (p<0,05) cac gia tri mau
nay. Gia tri L (thé hién do sang, gia tri ndy cang
lon thi san phdm cang sang) clia san phidm voi
nguyén liéu & d6 chin I, II, III giam tuong tng tir
75,45 con 64,81; 74,35 con 62,37 va 73,41 con 56,30.
Nguyeén lieu do chin III véi thoi gian chan 6 phut
gia tri L* ctia san phdm giam thap nhat so voi cac

56

do chin nguyen liéu va cac khoang thoi gian chan
con lai.

Tuwong tu, gia tri L*, gia tri a* va b* cting giam
theo do chin ctia mit va thoi gian chan. Gia tri a*
thé hien su thay déi mau tir xanh 14 cay sang do.
Gia tri b* thé hién su thay déi mau tir xanh da troi
sang vang, gia tri a*, b* cang duong thi tuong ing
mau d6 va vang cang dam. Gia tri L* cting nhu a*
va b* giam khi nguyeén liéu duoc chan cé thé 1a két
qua cua viéc tang noéng do chat tan (duong) thadm
thau vao mau két qua tir qua trinh chan lam thay
déi cau truc giap chat tan thdm thau dé dang,
chinh két qua nay lam cho san phidm duoc mém
déo. Phisut va cs (2013) [19] da quan sat thay
mau sam hon & dua hiu sdy thdm thau.

Do chin cta mit va ché do chan anh hudng
dén su chuyén hoa va bién d6i cta cac hop chat
mau trong mit do anh huéng truc tiép dén hoat
tinh ctia enzyme hoa nau noi tai.
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Do khac biét mau AE ctia san phdm so véi
nguyén liéu gan nhur khong bi anh hudng khi chan
trong thoi gian ngan (2 phut), nhung bat dau cé xu
huéng ting khi chan trong 4 phut va ting cao rod
rét khi chan nguyén liéu trong 6 phut. Qua trinh
chan giup ttc ché enzyme polyphenol oxidase han
ché st hda nau do enzyme, song ciing giup chat

tan thdm th4u tot vao san phdm lam mau sic san
phiam sam va sic nét hon. Thoi gian chan 2 phut,
hai két qua nay can bing voi nhau dan dén su khac
biet mau khong thay ddi dang ké. Thoi gian chan
ttr 4 phut tré di, hiéu qua ctia qua trinh thdm thau
vao clia chat tan cao hon, dan dén su khac biét
mau cting nhiéu hon.
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Hinh 3. Anh hudng ciia @ chin trai va thoi gian chan dén cac gi4 tri mau sic L* (A), a* (B), b* (C)
va d6 khac biet mau AE (D) ctia san phdm

3.5. Anh huéng clia d chin trai va thoi gian
chén dén gi4 tri cdm quan ctia san phdm

Cam quan la mot chi tiéu quan trong trong thi
nghiém, noi lén mic do dugc chidp nhan cta san
phidm (Bang 2).

Trang thai, ciu tric rat quan trong va anh
hudng truc tiép dén kha niang chip nhan cta nguoi
tiéu dung doi voi san phdm. Cau tric mém, déo 1a
yeéu cau doi véi san phdm mit sdy déo. Diém cam
quan vé cau tric ctia san pham thap nhat & d¢ chin
III v6i mau khong chan (2,38 + 0,52) va cao nhat &
do chin 2 véi thoi gian chan 4 va 6 phut 4,75 +
0,46). Bén canh d6, mau sic 1a mot trong nhitng
chi tiéu quan trong doi v6i san phdm, nhitng thay
d6i khong mong muén vé mau sic c6 thé anh
hudéng 16n dén kha nang tiép nhan cta nguoi tiéu

dung. Vé mau sic, & do chin 1 v6i mau khong
chan, diém cam quan khac biét c6 y nghia thong
ké voi cac do chin va thoi gian chan con lai (1,75 +
0,46). Diém cam quan vé mau sic dat cao nhat &
do chin II va III véi thoi gian chan 4 phuat (4,63 =
0,52). Diéu nay ciing duoc thé hién qua hinh 3 voi
san phdm mit sy déo & 3 do chin va cac thoi gian
chan khac nhau dé tién hanh danh gia cdm quan.
Mit c6 d6 chin cang cao va thoi gian chan ngan thi
diém cadm quan vé mui va vi cang cao. Diém cam
quan ctia san phdm mit sy déo cao nhat & do chin
I1I, khong chan (4,75). O' do chin I (voi thoi gian
chan 1,4 va 6 phat) va do chin III (véi thoi gian
chan 6 phut) diém cdm quan vé mui thap nhat
(2,63) va khong khac biét c6 y nghia thong ke.
Tuong tu, & do chin I diém cam quan vé vi thap
nhat véi mau c6 thoi gian chan 6 phut (2,00), khac

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2023 S7



KHOA HOC CONG NGHE

biét c6 y nghia thong keé voi san phdm mit sdy déo

Bang 2. Anh hudng ciia @ chin

& d0o chin III & thoi gian chan 2 va 4 phat (4,75).

, thoi gian chan dén diém cam quan ciia sdn phdm mit siy déo

Do chin | Thoi gian chan (phut) Cau truc Mau sic Mui Vi
Khong chan 2,88%+0,35 1,75+ 0,46 3,25°+046 | 2,13'+0,35
2 3,00+ 0,53 2,63%+0,52 2,63'+0.52 | 3,25°+0,46
: 4 3,25+ 0,46 3,63%1+ 0,52 2,75%+4.46 3,63%+0,52
6 425+ 0,46 2,75%+ 0,71 2,63*+0,52 | 2,00°+0,00
Khong chan 2,75"+ 0,46 225%+046 | 4389+0,52 | 3,25°+0,46
2 3,639+ 0,52 425%+ 046 | 4,389+0,52 | 4,38°+0,52
I 4 4,75"+ 0,46 4,638+0,52 | 4,389+0,52 | 4,75°+0,46
6 4,75+ 0,46 3,88+ 0,64 | 3,00°+0,00 | 3,63°+0,52
Khong chan 2,38+ 0,52 32594046 | 4,75°+046 | 4,38+0,52
2 3,00% + 0,00 4131083 | 4,00°£0,00 | 4,75°+0,46
o 4 4,25°+ 0,46 4,638+0,52 | 4,38%9+0.52 | 4,75°+046
6 3,63+ 0,52 3,50+ 0,53 | 2,63°+0,52 | 4,38°+0,52
Ghi chu: Cdc chir cdi di kém cdc trung binh nghiém thiic trong cung mot cot thé hién su khdc biét ¢
mute y nghia 5%.

nghia. Do d6, mit c6 d6 chin tir 105 ngay sau dau
trai c6 thé duoc ché bién san phdm mit sdy déo
cho chat luong tot.

Nhin chung, nguyén liéu véi do chin II va III
duoc chan trong 4 phut cho chat luong cam quan
tot, cac hop chét cé hoat tinh chong oxy hoa va
hoat tinh chéng oxy hoéa ciing khong khac biét y

Do chin 1
bo chin 2
Do chin 3
Khong chan Chan 2 phut Chan 4 phut Chan 6 phut
Hinh 4. San ph4m mit sy déo theo do chin va thoi gian chan
4. KET LUAN huong tang theo d¢ chin ctia mit va giam theo thoi

gian chan. Tuy nhién, & d¢ chin II tr& lén (tr 100
ngay tudi) va thoi gian chan 4 phut cho san phdm
mit sdy déo c6 diém cam quan cao vé mau sic, mui

Két qua nghién ctru cho thdy, mau sic, thanh
phan hoéa hoc va ham luong cac hop chat co hoat
tinh sinh hoc ctia san phdm mit sidy déo cé xu
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vi va cu trac dong thoi duy tri t6t ham luong cac
hop chat sinh hoc va kha nang chéng oxy hoa.

LOI CAM ON

Nghién ciru duoc thuc hién théng qua sw tadi
tro kinh phi tir dé tai nghién ciu khoa hoc cap
tinh, “Nghién ctu quy trinh cong nghé san xudt da
dang hoa céc sin pham tir nguén nguyén liéu mit
trén dia ban tinh Hju Giang”, ma so- DP2022-14
thudc So Khoa hoc va Cong nghé tinh Hiu Giang.

TAI LIEU THAM KHAO

1. Ragazzo-Sanchez, J. A., Gutiérrez-Escatel,
A., Luna-Solano, G., Goémezleyva, J. F. &
Calderon-Santoyo, M. (2011). Molecular
identification of the fungus causing postharvest rot
in jackfruit. Revista mexicana de micologia, 34: 9-
15.

2. Ranasinghe, R., Maduwanthi, S. &
Marapana, R. (2019). Nutritional and health
benefits of jackfruit (Arfocarpus heterophyllus
Lam.): A review. International journal of food
science, 2019: 1-12.

3. Brezmes, J., Llobet, E., Vilanova, X., Orts, J.,
Saiz, G. & Correig, X. (2001). Correlation between
electronic nose signals and fruit quality indicators
on shelf-life measurements with pinklady apples.
Sensors and Actuators B: Chemical, 80(1): 41-50.

4. Adiletta, G., Russo, P., Senadeera, W. & Di
Matteo, M. (2016). Drying characteristics and
quality of grape under physical pretreatment.
Journal of Food Engineering, 172: 9-18.

5. Adiletta, G., Warshamana Dewayalage, C.,
Senadeera, W., Russo, P., Crescitelli, A. & Di
Matteo, M. (2018). Dehydration and rehydration
characteristics of pretreated pumpkin slices.
Italian Journal of Food Science, 30(4): 684-706.

6. Doymagz, 1. (2010). Effect of citric acid and
blanching pre-treatments on drying and
rehydration of Amasya red apples. Food and
bioproducts processing, 83(2-3): 124-132.

7. Jaiswal, A. K., Gupta, S. & Abu-Ghannam, N.
(2012). Kinetic evaluation of colour, texture,
polyphenols and antioxidant capacity of Irish York
cabbage after blanching treatment. Food
Chemistry, 131(1): 63-72.

8. Satpathy, L., Pradhan, N., Dash, D., Baral,
P. P. & Parida, S. P. (2021). Quantitative
determination of vitamin C concentration of
common edible food sources by redox titration
using iodine solution. Letters in Applied
NanoBioScience, 10(3): 2361-2369.

9. Ojwang, R. A., Muge, E. K., Mbatia, B.,
Mwanza, B. & Ogoyi, D. O. (2018). Compositional,
elemental, phytochemical and antioxidant
characterization  of  Jackfruit  (Arfocarpus
heterophyllus) Pulps and Seeds from Selected
Regions in Kenya and Uganda. European Journal
of Medicinal Plants, 23(3): 1-12.

10. Shirazi, O. U., Khattak, M., Shukri, N. A.
M. & Nasyriq, M. N. (2014). Determination of total
phenolic, flavonoid content and free radical
scavenging activities of common herbs and spices.
Journal of Pharmacognosy and Phytochemistry,
3(3): 104-108.

11. Ranasinghe, R. & Marapana, R. (2019).
Effect of maturity stage on physicochemical
properties of jackfruit (Artocarpus heterophyllus
Lam.) flesh. World Journal of Dairy & Food
Sciences, 14(1): 17-25.

12. Amadi, J. A., Ihemeje, A. & Afam-Anene, O.
(2018). Nutrient and phytochemical composition
of jackfruit (Artocarpus heterophylilus) pulp, seeds
and leaves. Infernational Journal of Innovative
Food, Nutrition and Sustainable Agriculture, 6(3):
27-32.

13. Tomas-Barberan, F. A. & Espin, J. C.
(2001). Phenolic compounds and related enzymes
as determinants of quality in fruits and vegetables.
Journal of the Science of Food and Agriculture,
81(9): 853-876.

14. Chavez-Santiago, J. O., Rodriguez
Castillejos, G. C., Montenegro, G., Bridi, R.,
Valdés-Gomez, H., Alvarado-Reyna, S., Castillo-
Ruiz, O. & Santiago-Adame, R. (2022). Phenolic
content, antioxidant and antifungal activity of
jackfruit extracts (Artocarpus heterophyllus Lam.).
Food Science and Technology, 42: 1-7.

15. Fito, P., Chiralt, A., Barat, J. M. & Spiess,
W. E.,, 2001. Osmotic dehydration and vacuum
impregnation: applications in food industries.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2023 59



KHOA HOC CONG NGHE

Technomic publishing Company, CRC Press. 247
pages.

16. Ali, A., Muhammad, M. T. M., Sijam, K. &
Siddiqui, Y. (2011). Effect of chitosan coatings on
the physicochemical characteristics of Eksotika II
papaya (Carica papaya L1.) fruit during cold
storage. Food Chemistry, 124(2): 620-626.

17. Chenani Saleh, N. & Haghighi, M. (2021).
The Effect of Blanching, Freezing and Storage
Time on Quality Properties of Frozen Cabbage.
Journal of Plant Process and Function, 10(43): 35-
42.

18. Bobasa, E. M., Srivarathan, S., Phan, A. D.
T., Netzel, M. E., Cozzolino, D. & Sultanbawa, Y.
(2023). Influence of blanching on the bioactive
compounds of Terminalia ferdinandiana Exell fruit
during storage. Journal of Food Measurement and
Characterization, 17(1): 244-252.

19. Phisut, N., Rattanawedee, M. & Aekkasak,
K. (2013). Effect of osmotic dehydration process
on the physical, chemical and sensory properties
of osmo-dried cantaloupe. Infernational Food
Research Journal, 20(1): 190-196.

EFFECT OF THE MATURITY OF THAI JACKFRUIT (Artocarpus heterophyllus1.) AND
BLANCHING TIME ON THE QUALITY OF OSMOTIC DRIED PRODUCT

Duong Thi Phuong Lien!, Le Duy Nghia?,
Phan Thi Thanh Que', Duong Kim Thanh'*

! [nstitute of Food and Biotechnology, Can Tho University

Summary

The study was conducted to evaluate the effect of fruit maturity stages and blanching time at
boiling temperature on the quality of osmotic dried jackfruits. The Hau Giang’s Thai jackfruits
were harvested at 90-105, 105-125 and over 125 days (after fruit set). Jackfruit pulps were
blanched at temperature of 100°C for 0 (control sample, without blanching), 2, 4 and 6 min before
osmotic soaking and drying. Osmotic dried jackfruits were determined for the moisture content,
aw, the yield, hardness, the contents of vitamin C, total polyphenol content, total flavonoid
content as well as antioxidant activities expressed by 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical scavenging and the product sensory quality. Results of the study showed that Thai
jackfruits has been harvested in the range of 105-125 days after fruit set and blanched at 100°C for
4 minutes gives the high quality for the products, which is reflected in the best sensory quality
and the high yield (36.84%), with appropriate moisture content, aw and hardness (22.29%, 0.7 and
1251.33 g, respectively); in addition, the product remained the high total polyphenol content (0.68
mg GAE/g), flavonoids (0.07 mg QE/g) and antioxidant activities (26.86%). Product processed
from fully ripe jackfruit (over 125 days) showed the similar sensory quality and antioxidants, but
the yield was lower. The research results contributed to improve the value of Thai jackfruit when
developing into osmotic dried jackfruits with good nutritional, functional and organoleptic

qualities.

Keywords: Antioxidant activity, blanching, drying, maturity stage, Thai jackfruit.
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