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TOM TAT

Nghién ciru duoc thuc hién nham khdo sdt anh huong cua qud trinh
tien xir Iy nhiét va sir dung ascorbic acid dén mau sdc va hoat tinh
enzyme polyphenol oxidase trong xo cuia qua mit Thai glong Changai
6 Can Tho. Trong d6, anh huong ciia tién xuly nhiét dén hoat tinh ciia
enzyme polyphenol oxidase dwoc danh gia theo phan tich dong hoc.
Két qua nghién cieu cho thdy, dong hoc v6 hoat enzyme polyphenol
oxidase tudn theo phwong trinh bic nhat véi hang sé phan hiiy trong
khodng 0,1204 d@én 2,9405 phit”. Véi nhiét d chan 90 °C va 100,
thoi gian ban huy twongung la 0,87 va 0,24 phut voi muec nang luong
hoat héa la 117,00kJ/mol. Onhiét dé 90 °C trong thoi gian 2,88 phiit
va ¢ nhiétdo 100 °C trong 0,78 phut thi hoat tinh enzymepolyphenol
oxidase trong xo mit da bi vo hoatd‘én 90% va mau sac ciia xo mit la
phithop. Bén canh do, viéc tiénxir Iy xo mit bang acid ascorbicé nong
dé 0,3% ciing c6 thé vé hoat motphan enzyme polyphenol oxidase
(xdp xi 45%) va cho két qua tich cuc vé mau sdc.

Tickhoa: Ascorbic acid, donghocvo hoat, nhiétdo, thoigian, xo cia
qua mit

ABSTRACT

This study was conducted to examine the influence of heat
pretreatment and ascorbic acid application on the color and
polyphenol oxidase enzyme activity of Changai jackfruit (Artocarpus
heterophyllus L.) rags cultivated in Can Tho, with a focus on their
effects. In particular, the effect of heat pre-treatment on polyphenol
oxidase activity was evaluated using kinetic analysis. The results
indicatedthat the inactivation kinetics of polyphenol oxidase enzymes
followed a first-order equation with a rate constant ranging from
0.1204 to 2.9405 min™. With blanching temperatures of 90 C and
100 <C, the half-lives are 0.87 and 0.24 minutes, respectively, with an
activation energy of 117.00 kJ/mol. Blanching the jackfruit rags at
90 °C for 2.88 minutes or 100 °C for 0.78 minutes effectively achieved
the desired color and inactivated polyphenol oxidase enzyme activity
up to 90%. Additionally, pretreatment of jackfruit rags with 0.3%
ascorbic acid partially inactivated the polyphenol oxidase enzyme
(approximately 45%) and improved color.

Keywords: Acid ascorbic, inactivation kinetics, jackfruit rags,
temperature, time
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1. GIOI THIEU

Cay mit (Artocarpus heterophyllus L.) 1a mot
loaicé tiém nangsir dung ngdy cangrong rai do mit
1a ngudn cung cip doi dao vé dinh dudng va ning
lugng. Cay mitdem laihi¢u qua kinh té cao taimot
s0 viing nong nghiép, da ching minh c6 gia tri khi
dugc phd bién va phattrién rong rii & cac noi khac
nhau trén thé giéi (Pham & Nguyen, 2019). Tuy
nhién, véi san luong ddi dao va thoi gian ton trix
ngin, viéc ché bién cac san pham tircdc thanh phin
clia qua mitxuithién ngdy cangnhiéu nham han ché
tinh tranghu hong trong qua trinh bao quan mittuoi
(Tong & Nguyen, 2019; Shraddha et al, 2021,
Nansereko et al., 2022). Bén canh phan thit qua mit
thi xo mit 12 mdt trong nhiing thanh phan phu giau
chitxova dangduoc quan tim de phattrién cdc san
pham gi4 tri gia tingkhacnhu gidm vang, nudc qua
1én men, syrup glicose hay bo sung vao san pham
thit nhu mot phu gia cai thién cau trac, st dung dé
trich ly enzyme hay 1a thanh phan khdng khuan
(Brahma & Ray, 2022).

Tuy nhién, mot trong nhimg bién dbi can quan
tAm doi véi xo mitla su sim mau, nguyén nhan chi
yéula dohoatddngcua enzyme polyphenoloxidase
(PPO) (Geetha et al., 2014). Hién tugng hoa nau I
hién tugng quan trongnhit xay ra & thyc pham trong
qua trinh ché bién va bao quan, két qua hoa nau do
enzyme la mét di chirc ning, dinh dudng va cam
quan nhu lam mém, sAm mau va thay doi mui vi
(Silva & Sulaiman,2019). Mot trong nhitng phuong
phap phd bién dé ic ché hoat dongcua enzyme PPO
la xtr Iy nhi¢t do cao hay strdungcéc phu gia c6 hoat
tinh chéng oxy hoa nhu acid ascorbic, acid citric,
mubi sulfite (Jiang et al, 2016). Nghién ciru cua
Geetha Rani et al. (2014) ciing cho thiy, enzyme
PPO trong xo mit cé phé nhiét d6 hoat dongtwr 10
dén 70°C, 6n dinh & 20-40°C. Pay chinh 1a co s&
cho nghién ctru anh hudng cua qua trinh tién xir Iy
nhiét, st dung ascorbic acid dén mau sic va hoat
tinh enzyme polyphenol oxidase trong xo cua qua
mit Thai giong Changai & Can Tho.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Qua mit Thai gidng Changai (Artocarpus
heterophyllus L.) dugc mua tryc tiép tai cac vuon
trong mit thudc quan O Mén, thanh phd Can Tho.
Mit dugc thu hai ¢ d6 tudi thu hoach, tuong Gmg voi
d6 tudi khoang 105 ngay tinh tir thoi diém dau trai.
Quéa mit dugc mua taivuon co khdi luong tir 7 dén
10 kg tuy theo timg dot. Khi thu mua, qua mit khong
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bixo den, séu})énh, ton thuong co hocva vatly,sau
d6 dugc chuyén vé phongthi nghiém trong thoi gian
tor 30 phut dén 1 gio.

2.2. Phwong phap nghién ciru

2.2.1. Chudn bi mau

Qué mitsau khimangveé phongthinghiém dugc
xtr Iy so bo bang cachrira qua béng nude dé loai bo
tap chat bam trén. bémit vo qua, ddngthoi gop phén
lam giam mat sé vi sinh vat va sau d6 dé rao tu
nhién. Qua mit dugc xé doi bang dao theo chiéu doc,
tach bo phan 16i qué, sau d6 tach riéng mai mit va
thu phan xo dé tién hanh thi nghiém (Duong et al.,
2023). Cac phan khac cia mit duge st dungcho viée
nghién ctru va phat trién cac san phdm khac.

Phuong phéap xtt Iy mau:

+ Mau xo cta qua mit Changai & Can Tho (xo
mit Changaid Can Tho, ky hi¢u 1a: XMC) dugc st
dung cho nghién ctru.

+ Chuan bi mau d6i chimg: Mdu XMC sau khi
tachra tir qua mit duge do mau va tién hanh trich ly
dich enzyme polyphenol oxidase. Quang phd dugc
do déxac dinh hoat tinh enzyme polyphenoloxidase
trong mau XMC.

+ Chuén bi mau XMC cho qua trinh chan: Mau
XMC duge dem di chin ¢nhiét d6 va thoi gian khao
sat, sau khi chan xong phai lam nguéi nhanh véi
nudc da.

+ Chuanbi mau XMC cho qua trinh xir Iy bang
dung dich acid ascorbic: Mau XMC dugc ngim
trong dung dich acid ascorbic & cdc nong d¢ duoc
khao sat cua thi nghiém.

2.2.2. Phuong phap phdn tich

- Mau ség: strdungmay do mau King Well JZ-
600 (Trung Quoc) véi hé mau Lab sitdungdén D65.
Me:lu cua nguyén liéu duoc xac dinh dya vao hé
thongmau L*, a*, b* (Balamaze etal.,2019):

+ Do mauL*: biéu thi cho d6 sang, co gia tri tur
0 dén 100 thé hién su thay d6imau tuden dén trang.

+ D6 mau a*; cO gia tri tur -a dén +a biéu thi mau
tir xanh 14 cay dén mau do.

+D0 maub*: ¢6 gid tri tir -b dén +b biéu thi mau
tir xanh da trdi dén mau vang.

Trich ly PPO duogc tién hanh dya trén phuong
phép cia Chikezie (2006). Mau dugc xur Iy trong
dungdich sodium sulfite (10 g/L) véi ty 1é mau: dich
ngdmla 1:2 (w/v) gur lanh trong thoi glan 20 pht,
rira lai bangnude cat. Mau duge nghién va bd sung



Tap chi Khoa hoc Dai hoc Can Tho

dungdich dém phosphate pH="7 cling vdi ty I¢ mau:
dungdich dém Ia 1: 2 (w/v), ddng nhatmau sau dé
gitt lanh mau trong thoi gian 3 phit. Mau dugc loc
bang thiét bi loc chan khong. Dich loc dugc ly tim
véi tde dd 1.500 rpm trong thoi gian 10 phit ¢ nhiét
d9 4°C, thu dich loc chtta enzyme PPO tho.

Hoat tinh ctia enzyme PPO (U/g) dugc xac
dinh theo nghién cttu ctia Atrooz et al. (2020) va c6
su didu chinh. Tru6c tién, chudn bi dung dich
catechol ¢c6 nong do 0,05 M. Tiép theo, mdi éng
nghiém dugc cho vao lan luot 2 mL dung dich
catechol,0,9 mL dungdich ¢ém (pH=7)va 0,1 mL
dich trich enzyme PPO. Hon hop nay duge do quang
phd hap thu & budc song 410 nm sau 120 gidy. Mot
don vi enzyme (U) 1a luong enzyme can thiét cho
phan tmg oxy héa quinine dé cuong d6 hap thu
benzoquinone tinglén 0,001 don vitrong 1 gidy ung
v6i khdi lugng mau thu.

+ Hoattinh enzyme PPO dugc tinh dya trén mot
don vi enzyme dya trén khoi luong chitkho cua
mau thtr (U/g) chat kho nguyén liéu:

(Adbs, — Adbs,)xV, x100
(0,001x ¥, x A, )xmx(100—X)

@

PPO [E CKNLJ =
g

Trong d6: PPO 1a hoat tinh cua enzyme
polyphenoloxidase; AAbs; a 6 hip phu OD ¢ thoi
gian 2 phiit, AAbso la d¢ hap phu OD & thoi gian 0
phut, Vi (mL) 1a thé tich enzyme dem phan g (0,1
mL), V2 (mL) 1a thé tich dich thu dwoc img véi khi
luong m (g) mau purée mit, At (phat) 1a thoi gian
phan tng (2 phat), m (g) 14 khéi lwong mau trong
khao satva X (%) 1a d6 am caa mau trongkhao sat;
CKNL: chit khé nguyén lidu.

+ Hoat tinh tuong d6i cua enzyme PPO 1a ty s
(%) giita hoat tinh enzyme PPO ctia mau khao sat
(ky hiéu E) v6i hoat tinh enzyme PPO ctia mau tuoi
(Eo) (Liu etal, 2001)dugc trinh bay theo congthuc:

E x 100

Hoat tinh twong déi PPO (%) = E
0
2.2.3. Bé tri thi nghiém
a. Khao sat anh huong cua nhiét do va thoi
gian cfzdn dén mau sdc va kha nang thich
hop dé vo hoat enzyme polyphenol oxidase
cua xo mit

Thi nghiém dugc thuc hién véi muc dich xac
dinh ché d6 xwr Iy nhiét va thoi gian chan thich hop
dé v6 hoatenzyme hoa nau PPO. Nguyén liéu duoc
chuén bi va dugc chdn & cdc mirc nhiét do 1a 70°C,
80°C, 90°C trong thoi gian 1An luot 1a 30, 60, 90,
120,150,180,210,240,270,300,330va 360 giay,
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0 nhiét d6 100°C trong thoi gian 15, 30,45, 60, 75,
90, 105 va 120 gidy. XMC saukhi dugc lam ngudi
tién hanh xac dinh ghi nhén gia tri mau sic (d¢ sang
L*, domaua* ,dd maub*)va trich ly enzyme PPO
ctia m6i mau XMC thuc nghiém va xac dinh hoat
tinh enzyme PPO. Phan tich dong hoc vo hoat
enzyme PPO cua XMC.

b. Khao st nong dé acid ascorbic dén kha
nang vo hoat enzyme polyphenol oxidase
ciia xo mit

Mbi miu 50 g XMC duge ngdim vao dung dich
acid ascorbic vdi cac néng do1a 0,1%, 0,3%, 0,5%
va 0,7%, sau do vét ra dé rao. Gid tri mau sic duge
ghi nhan (d¢ sang L*, d0 mau a*, d0 mau b*).
Enzyme PPO cua mdimau XMC thyc nghiém duoc
trich ly va xéac dinh hoat tinh enzyme PPO.

2.2.4. Phuong phap xir 1y s6 liéu

Thi nghiém dugc bd tri v6i 3 1an lap lai. Cackét
qua dugc thé hién dudi dangtrungbinh ciia 3 lan lap
lai £ d§ léch chuan va v€ do thi tr chuong trinh
Microsoft Excel 2016. Két qua dugc thong ké, phan
tich phuong sai, kiém dinh LSD ¢ mirc y nghia 5%
bang chuong trinh Statgraphics Centurion 16.1.

2.2.5. Phantichdong hoc su suy giamhoat tinh

enzyme

Cacnghién ctru phan tich dirliéu vé dong hoc vo
hoat nhiét ciia cic enzyme cho thiy qué trinh nay
thuong dugc mo ta bangmo hinh dong hoc bac mot
(Lee et al., 2009; Liu et al., 2021). Khi d6, md hinh
donghoc vo6 hoat enzyme duoc biéu dién nhu sau:

In (5—0) 3)

Véi A 14 hoat tinh enzyme ¢ thoi diém t, Ao la
hoattinh enzyme ¢ thoi diém ban dau, t 1a thoi gian
xtr Iy nhiét (phut), k 1a hangsd tbc do vo hoat (phut')
duoc x4c dinh tir dd thi theo phuong trinh (3).

—k.t

Su phu thudc vao nhiét do héng s6 téc d6 vo hoat
(k1) dugc biéu dién bang dinh luat Arrhenius:

Ink Eq k, (4
n__RT+°()

_ Trong d6: ko la hang s Arrhenius (phut™), k 1a
hangso toc dd vo hoat & nhiét d6 T (phut!), Ea 1a
ning luong hoat hda (kJ/mol), R 1a hangso khi ly
tuong (R = 8,314 J/Kmol), T 1a nhiét d9, tinh theo
nhiét do tuyét doi (K).

Thoi gian ban huy ti/2 dugc tinh theo cong thuc:
In2 0,693

t = — =
1/2 k k
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Ning lugng hoat héa E, thuong st dung dé chi
su phuthudccua hé'lng s6 tbc do phantng vao nhiét
d9. Nang luong hoat hda con céd thé x4c dinh theo
phuong phap d6 thi giita logarithm tu nhién cta
hingso tdc dd vo hoatIn(k) va nghich daonhiét do
tuyét ddi (1/T), khi d6 hé s6 goc duoc st dung dé
tinh nang luong hoat hoéa (Slope = -EJ/R).

Gia tri D hay thoi gian giam nhiét thap phan (D)
la thoi gian can thiét taimot nhiét d6 xac dinh dé vo
hoat 90% hoat tinh enzyme PPO ban dau (Nhan et
al,,2017;Balamazeetal.,2019; Atroozet al., 2020)
duoc dua ra bdi phuong trinh:

D In 10 6
=— (©®

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia nhigt d9 va thoi gian
chan dén mau sac va kha nang vo hoat
enzyme polyphenol oxidase ctia xo' mit

3.1.1. A"r,zh huwong cua nhiét dj va thoi gian chan
den su thay doi mau sac cua XMC

Muc dich chinh ciia qué trinh chan la tiéu diét
cicmam bénh khong mong mudn ciing nhu e ché
hoat tinh cdc enzyme héa nau, dién hinh nhu PPO
¢6 anh huéng chit lugng san phdm trong qué trinh
bao quan, din dén viéc tao mau, muihodc vi khong
mongmudn (Gongalvesetal,, 2010). Ngoaira, chin
gilip ngan chdn cac qua trmh sinh hoa cta nguyén
lieu @& cai thién dwoc mau sic (Silva & Sulaiman,
2019; Gongalvesetal., 2010). Rau qua c6 thé bisim
mau do nguyén liéu cé cac hop chat phenol (tanin)
tiép xtc va phan tng véi enzyme PPO ndi bao
(Nhan etal.,2017).

Mau sic cia XMC sau khi chin & nhiét d6 70,
80,90 va 100°C & cac mdc thoi gian duge téng hop
6 Bang 1.

Két qua cho thiy, cic tham sb mau sic clia xo
mit chiu tac dong bdi qua trinh xur Iy nhi¢t so véi
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mau tuoi (mau khong chan). Tang nhiét do va kéo
dai thoi gian xur Iy nhiét ddn dén cac tham sé mau
sdc thay doicung quy luat, theo d6 do sang L* giam
va d6 mau b* tingkhi so sanh véi mau tuoi. Riéng
su bién d6ido mau a* khongtheo quy luat bién thién
nhi¢t d, cd6 xu hudng ting & muc nhi¢t 4o xu ly
nhiét thap (70°C) va giam & cac muc nhiét do xir Iy
cao hon (280°C). B¢ mau L* gidm nhanh ngay 30
gidy xtr Iy nhiét dau tién d6i véi khoangnhiét d6 70,
80 va 90°C va déu khac biét co y nghia thong ké so
véi mau dbi chimg (80,41 + 0,97). Muc giam &
100°C 1a 16n nhit,do sang L* sau 15 gidy giam con
58,36 + 2,07 va sau 30 giay 1a 59,27 + 1,62; trong
khi do sangL* sau 30 gidy ddi véi mirc gia nhiét 70,
80 va 90°C lan luot 1a 78,94+ 1,57,74,23+ 1,38 va
75,31+0,86. Trén thuc té khi xét vé mat cam quan,
viéc kéo dai thoigian xu Iy ¢ muc nhiét >80°C céc
mau XMC trd nén sim mau hon, c6 thély giai viée
thay dbimau séc nay dya trén tac dong cia nhiét do
chan két hop thoi gian xtr Iy kéo dai lam pha huy séc
t§ carotenoid (Bao & Chang, 1994). Pong thoi, su
sAm mau ctia XMC duoc thé hién thongqua sy khéc
mau AE két qua dodacvatinhtoancho théy, d6 léch
mau tang khiting nhiét d, tuy nhién khong co6 sy
khacbiét & diéu kién nhiét do xir 1y 80 va 90°C. Sy
thay d6ivé mau sic nguyén lidu trong qua trinh chan
¢6 thé duge xac dinh do su phanhuy sictd, qua trinh
oxy hoa acid ascorbic, héa ndu do enzyme hoac hoa
ndukhongdo enzyme (Linget al., 2015). Tuy nhién,
viée danh gia doclap mot trong nhimg tham sé mau
sic khong cung cap day du vé dic tinh ciing nhu sy
tuong quan mau sac ctia nguyén liéu. Trong nghién
cuu trude day,Deylaml etal. (2016) da béo cédo vé
viéc danh gia két hop sy thay ddimau sic thong qua
gia tri sw khac mau AE va céc thudc tinh cd lién quan
khéc nhau dé c6 ddy du co so hon trong viée xac
dinh ché d6 xir Iy phit hop cho nguyén liéu. Chinh
vi vay, viéc danh gia tdc ddng cia nhiét d6 va thoi
gian xir Iy dén hoat dongcia enzyme PPO can duoc
quan tam.

Bang 1. Anh huéng ciia nhiét d§ va thoi gian chian dén sy thay ddi mau sic ciia xo mit

Nhiét do Thoi gian Ao A s Ay Do léch mau
VR n Do sang L* D6 mau a* Do mau b* M
°C) (gidy) s (AE)

Maghl;l;"ng 0 8041+097%  540+0,61¢hi 37,58 +0,712 0,00 + 0,002
30 7894 1,57 6,14 +£0438m 4581 0,600 8,540,200

60 74,74 +1,16% 7,66 0,14 50,60 +1,37¢ 14,39 + 1,62¢

90 76,83 £0,83" 7,67 0,29 58,56 £2,49¢ 2144 +£226¢

70 120 69.88 +1,40P9" 630 +0,80kmo 5698 +1,53dc 22 14+ 1,58¢f

150 7437+0,150  6,95=0,10mpa 57,111,129 20,50 = 1,044

180 68,67+139%° 691 +093mpar  5617+1,334 22,10+ 1,06¢%

210 67,03 £1,46™ 7,60 +0,7495 63,06+0,40¢ 2890 +0,66hi
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Nh(:,%)dg Tl(lg.:ﬁil)an bo sang L* P mau a* Pé mau b* Do lf;ll;)mau
240 62,64 +0,64f 7,67 £0,28" 73,61 5,030 40,33 £4,21n0p

270 62,54 £ 0,091 7,88 +£0,06% 80,18 £0,72¢ 46,26 £0,68"

300 64,07 £0,38hi 7,73 £0,10m 65,50 +1,39h 32,44 £1,015k

330 62,70 £1,73f 7,60 +£0,73ars 65,86 £5,23h 33,66 £3,714

360 65,45 £2,22iK 626+ (,45kmno 63,40 £2,248 29,98 1,05

30 74,23 +£1,38¢ 3,23 +0,672 59,22 £0,75% 22,66 0,781

60 70,89 + 0,151 4,26 +0,73¢def 66,68 +£0,48M 30,64 +0,451

90 70,49 + 1,559 3,67 £0,182b¢ 77,82 0,498 41,50 +£0,7974

120 69,46+ 0,74°P4 4,05 +0,49b<d 69,42 + 1,29k 33,70 £ 1,394

150 74,46 +£0,86! 2,910,142 60,23 £1,25F 23,57+0,978

80 180 71,15+£0,73" 4,67 £0,96d¢fe 65,04 £0,72¢ 29,01 £0,65M
210 76,02 +0,60u¥ 3,51 +£0,472b¢ 70,63 + 1,54KIm 3340 + 1 48K

240 68,28 £ 1,427 591 +0,56Mik! 72,35+ 1,99mr0 36,87 £1,66™

270 69,38+ 0,18°P9 4,26 £ 0,06%df 74,72 +£0,88P4 38,76 £0,83"

300 66,69 +0,38!m 8,04 +£0,385 83,45 +4,88wWW 4796 +4,785

330 67,23 +£1,10m™ 3,97 £0,29bd 85,68 £0,86% 49,91 +0,93¢

360 64,63 £ 0,39 6,27+ 0,77kImno 77,50 +0,82r 42,94 +0,634

30 75,31 +£0,86™ 6,19 £ 0,221kl 55,95 +1,934 19,111,724

60 71,70 +£2,54s 5,26 + 0,62hiik 63,24 +£3,068 27,18 £3,33"

90 70,70 £0,509 5,33 £ 0,04¢hii 7128 +0,26!™ 3507 +0,22!m

120 70,84 £1,507 4,08 +0,87dcfe 68,97 +1,22ik 32,87 £ 1,00k

150 68,10 £ 1,77 5,63 +£0,54klmo 7671 +£2.749 41,10 +2,14p9

90 180 64,50 £ 2,54hij 7,71 £0,51pars 83,57 +£3,79"W 48,77 £3,86™
210 57,72 40,28« 6,60 + 0,25klmno 82,24 £1,72% 50,11 £1,42w

240 66,00+ 1,25KIm 636 +0,]11klmno 85,18 £2,52%x 4974 +2.72

270 65,25+ 1,431k 6,65 +0,07'mnop 83,10 £ 0,674 48,01 £0,27s

300 64,70 1,741k 6,64 +0,44kmo 83 96 +2 95uvWx 4899 £ 3,16W

330 63,26 £ 0,668 5,44 £ 0,44hijk 75,54 +0,88Par 41,66 +0,76P1

360 61,77 £3,39F 443 +0,51f 73,93 £2,27°P 40,89 £3,46°P

15 58,36 +2,07d 5,17 +£2,74defe 71,86 +2,98mn 40,95 +1,61°P

30 59,27 £1,62¢ 6,81 £ 1,410p9" 78,04 £1,928 45,73 £1,61*

45 57,32 +1,48b¢d 421 +(,320de 77,35+1,86" 46,03 +1,61"

100 60 56,35+£0,99%  848+1,28m0pa 8507 +506"W%  53,35+4,04
75 55,85+£0,412 6,66 + 1,46iKIm 83,18+ 1,77"wW 51,82 +1,42VV

90 50,60 +4,19d¢ 2,86 +2,47¢fe 85,82 £1,68% 53,11 £2,5%

105 56,66 + 1,06%¢ 7,36 +2,36¢h 77,74 £1,118 46,71 +1,44r

120 56,110,912 3,37 £1,01¢de 68,28 £1,011 39,19 £0,55"

Gid tri dwoc biéu thi b(ing trung binh £ d¢ léch chudn cia phép do 3 lan. Trong cung mdt ¢t va cung logi mau, cdc gia
tri co chir cdi theo sau giong nhau thi khdc biét khong co y nghia thong ké ¢ p<0,05.

3.1.2. Pong hoc vo

hoat

nhiét

enzyme

nhi¢t Ién xo mit & 4 muc nhiét do tr 70+-100°C thi

polyphenol oxidase cua xo mit

Phuong trinh ddnghoc bac mot duge sir dungdé
biéu thi su thay déihoattinh cta enzyme PPO theo
cac muc thoi gian xu Iy nhiét. Sy anh hudéng cua
nhiét d6 va thoi gian dén kha niang vé hoat enzyme
PPO cia XMC dugc biéu dién ¢ Hinh 1. Trong diéu
kién khao sat, sy suy gidm hoat tinh enzyme PPO
cua XMC tuan theo phuongtrinh donghocbac mot,
muc d6 suy gidm hoattinh enzyme tingnhanh theo
su gia tingnhiét 6. Qua dd thibiéu dién dong hoc
nhiét d6 va thoi gian chan dén kha ning vo hoat
enzyme PPO cua XMC (Hinh 1). Viéc tdc dong
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hoat tinh enzyme PPO déu c6 su suy giam, trong d6
o nhiét d6 90+100°C, hoat tinh enzyme PPO c6 su
giam manh. Khong tim thiy nghién ctru vé& dong
hoc vo hoatenzyme PPO trén xo mit, tuy nhi€n céc
nghién clu vé donghoc v6 hoat nhiét ciia enzyme
PPO trén cacnguyén liéu khac nhukhém (Leeetal,
2009)hay ré sin day (Kudzu root, Pueraria lobata)
(Liu et al,, 2021) déu cho két qua tuong dong. Di
v6ikhoém, PPO bi vo hoat sau qua trinh chan g nhiét
d6 85°C, 6 phut hay 95°C trong thoi gian 3 phut,
dong thoi nghién ctru cua Lee el al. (2009) ciing
khangdinh sy vo hoat enzyme PPO trongkhom tudn
theo dong hoc bac mat. Két qua nghién ctru v6 hoat
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PPO trong m?lq 1@ sin day cing cho thay, hoat tinh
PPO con lai thap hon khi chan mau ¢ nhiét d6 cao
hon va thoi gian daihon (Liu et al., 2021).

0 % y=-0,1204x
R2=09534
-1
X l"-,
-2 x._:.
— X%
a, -
=
-4 .".x
5 Ly =-2,9405x y =-0,8007x
xR 0,9883 R2= 10,9862
-6

70°C W80°C A90°C X100°C Thaoi gian (phﬁt)
Hinh 1. P6 thi déng hoc nhiét dp va thoi gian
chan dén kha ning vo hoat enzyme PPO ciia

XMC

y=-14073x + 38,611
R?=10,9494

0,00265 0,0027 000275 0,028 0,00285 0,0029 0,00295
UT (VK)

Hinh 2. Sy phu thudc nhiét d§ cua hang sb toc
d0 k den kha nang vo hoat enzyme PPO ciia
XMC
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Két qua tir Hinh 2 di gop phan khing dinh viéc
vo hoatenzyme PPOtrong XMC ¢ cac mirc nhiét do
duogc khao sat tuan tha theo phuong trinh dong hoc
bac mot. Qua d6 c6 thé thiy ring hing sb téc do vo
hoat enzyme PPO trong XMC phu thudc rit16n vao
nhiét 46 xu ly, su phu thudc nay tudn theo phuong
trinh Arrhenius v&i hé sé tuong quan R2=0,9494.

Két qua cac thong sb dong hoc (bao gdbm hing
s6 toc do k, nanglugng hoathoa E,, gid tri D va thoi
gian ban huy ti2) cia sy thay ddi hoat tinh cta
enzyme PPO trong XMC theo cac muc thoi gian xu
1y nhiét khac nhau dugc thé hién & Bang 2. Két qua
tir Bang 2 cho thy thoi gian ban hity (ti/2) giam tir
5,76 phut dén 0,24 phut khi nhiét d6 xu Iy ting tir
70 dén 100°C. Pdng thoi, véinhiét d6 chan tir 70°C
dén 100°C thi thoi gian chét nhiét thap phan D ciing
¢6 xu hudng giam tir 19,13 phut dén 0,78 phit, voi
nhiét d6 1a 90°C va 100°C thi thoi gian can thiét dé
giam dén 90% hoat tinh enzyme PPO ban dau cia
XMC 1an luot 14 2,88 phut va 0,78 phut. Khi nhi¢t
d6 xr Iy nhi¢t cangtingthi hingsd téc do phan ing
cangting (tr 0,1204 phat! dén 2,9405 phat!). Hoat
tinh enzyme PPO ciia XMC bit dau giam khi tang
nhiét d6 va thoi gian chin, sy suy giam nay c6 thé
duoc giai thich do sy bién tinh nhiét pha hiy cac
hoat ddng phan tir cia enzyme (Rayan & Morsy,
2020). S¢ dinhiét c6 kha ningbét hoat enzyme PPO
1a vi ban chit enzyme PPO 1a mot protein nén khi
gia nhiét lam bién tinh protein din dén enzyme bi
mat hoat tinh (Lee et al., 2009).

Biang 2. Cac thong sé dong hoc dwogc tinh toan dya trén phwong trinh ddng hoc bic mt ciia sy thay ddi
hoat tinh enzyme polyphenol oxidase clia xo' mit

Nhiét @ (°C) k (phat ) Thmf,la(gl:;‘; hiy In(k) G('l‘;‘ht;t’)]) log (D)
70 0.1204 5.76 2.1169 19.13 12817
80 0.1845 376 11,6901 12,48 1.0963
90 0.8007 0.87 02223 2,88 04588
100 2.9405 0.24 10786 0.78 20,1061

Nang lugng hoat héa E.= 117,00 kJ/mol

Két qua & cac nghién ctru vé dong hoc bién doi
enzyme PPO trong mot s loai nguyén liéu cho thiy,
céc thong s6 dong hoc nay thay doi phu thudc rat
nhiéu vao loainguyén liéu. Nghién ctru trén bap cai
tim cho thiy hingsd tbc do vo hoat k ting dan tir
0,238 phut! dén 1,751 phut! khi mau duoc chan &
nhiét d6 80 dén 95°C (Li et al., 2018). Theo két qua
tong hop cua Lee et al. (2009), khi v6 hoat enzyme
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PPO ciia nuéc khom, theo su gia taingnhiét 6, hang
sO tdc o vo hoat k ting dan va gia tri D gitp udc
doan thoigian can thiéttai motnhiét do xac dinh dé
v6 hoat 90% hoat tinh enzyme PPO ban dau giam
dan. O khoangnhiét do khao satla 75 dén 95°C, gia
tri D ciia PPO trong nuéc khom giam din tir 10,42
con 2,62 phut.
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Xét vé nanglugng hoathoa Ea, cdccong b6 cho
théy dayla thong b c6 dao dong rat 16n, phu thude
vaotung loairauqua,dd tudi hay d¢ chin thu hoach
va bg phan thu nhan nguyén liéu (Lee et al., 2009;
Li et al, 2018). Két qua tinh toan ning lwong hoat
hoéa E, ctia enzyme PPO trong XMC cho thiy, PPO
tr xo mit thudc nhom bén nhiét véimire nang luong
hoat hdéa & mirc cao (117,00 kJ/mol). Gia tri nang
lugng hoat hda cao hon cho théy d6 nhay cao hon
cia enzyme dbi véi sy thay déi nhiét (Rayan &
Morsy, 2020). Khong tim thdy nghién ctru trén xo
mit, tuy nhién két qua truéc d6 cua Taoetal. (2013)
da xac dinh Ea cua PPO tir mui mit chinla 1033
kJ/mol. Trong khi do, gia tri Ea cia PPO tur thit qua
Iyu 1a 112,97 kJ/mol (Rayan & Morsy, 2020) thp
hon mirc nang lugng E, d6i véi truong hop PPO tir
xo mitkhao sat. Tuy nhién, két qua thap hon so véi
két qua thu dugc cua Vamos-Vigydzé & Haard
(1981) d6i véi chudi (357 kJ/mol) va Yemenicioglu
etal. (1997) dbi vi motsd gidng tao khacnhau (tr
227,22 dén 324 kJ/mol).
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Cackét qua khaosatcho thiy, didu kién chan ¢
nhiét d 90°C trong thoi gian 2,88 phut va ¢ nhiét
d6 100°C trong 0,78 phiit giip v6 hoat dén 90% hoat
tinh enzyme PPO dé ngin can su bién d6i mau cia
X0 mit.

3.2. Nghién ciru anh hwong ciia ndng dd acid

ascorbic dén khi ning vo hoat enzyme
polyphenol oxidase ciia miu xo mit

3.2.1. Anh huéng ciia nong d¢ acid ascorbic
den su thay doi mau sac cua XMC

Mau sic la chi tiéu quan trong anh huéng chit
luong san pham, va sy bién ddimau sic do phan timg
héa ndu xdy ra [a mot trong nhitng bién dbi quan
trong. Viéc tién xr Iy bangcach ngdm acid ascorbic
v6indng do thich hop ciing s& cai thién mau sic ciia
nguyén liéu. Két qua vé sy thay d6i mau sic theo
néng d6 acid ascorbic dugc thé hién & Bang3.

Bang 3. Anh hwéng ciia ndng dd acid ascorbic dén sw thay d6i mau sic cia XMC

Nong dd (%) Do sang L*

D6 mau a*

P mau b* D) 1éch mau (AE)

0,0 85,79 £0,32b 5,60 +£0,22°¢ 28,89 + 1,852 0,00 £ 0,002
0,1 86,27 +£0,34¢ 4,54+0,27° 29,60 + 1,80 1,88 +1,24b
0,3 86,86 0,314 4,05 +0,59 29,63 £0,95 2,20 £0,70b
0,5 86,41 +£0,49¢ 4,14 +0,282 31,92 +2,50b 3,75+1,98¢
0,7 80,87 £ 0,692 6,19 £0,664 36,99 +£0,65¢ 9,550,314

Gid tri dwoc biéu thi bdng giad tri trung binh £ d¢ léch chuén cia phép do lap lai 3 lan.

Cdc gid tri co chiF cdi theo sau giong nhau trong cing mot ¢t thi khéc biét khong c6 ¥ nghia thong ké & p<0,05.

Theo két qua & Bang3 c6 thé nhan thdy mau sic
cia XMC khongngam acid ascorbic va mau duoc
ngam acid ascorbic c6 sy khacbiét c6 ¥ nghia thong
ké. Khi ngdm acid ascorbic, gia tri d6 sangL* va do
mau b* cia XMC c6 sy gia tingkhi ting ndng do
acid ascorbic. Cu thé, khi tingnongdd acid ascorbic
tr 0,1% dén 0,5% co su gia taingdd sangL* tur 86,27
+ 0,34 dén 86,41 = 0,49. Tuy nhién, khi ting ndng
d6 qué cao,gid tri d0 sang L* khong co sy gia tdng
ma cé xu hudng giam (L* co gia tri 80,87+ 0,69 khi
néng d6 acid ascorbic 1a 0,7%) bédi vi acid ascorbic
¢6 thé bi phan huy theo thoi gian do tac dong cia
cac yéu t bén ngoainhu oxy khong khi, 4nh sang,
pH va nhiét do moi truong (Marshall et al., 2000).
Mau cua XMC dat dugc gia tri cao & néng d6 acid
ascorbic 1a 0,1% (L* 1a 86,27 + 0,34 va b* 1a 29,60
+1,80), ndong 6 0,3% (L* 12 86,86 + 0,31 vab* 1
29,63 +0,95) va nong d9 0,5% (L* 1a 86,41 + 0,49
va b*1a 31,92 £2,50).
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3.2.2. Anh hwéng nong d¢ acid ascorbic dén
hoat tinh twong doi cua enzyme
polyphenol oxidase cua xo mit

Hoat tinh twong d6i cua enzyme PPO trong mau
XMC khi ngdm acid ascorbic dugc thé hién & Hinh
3. Khi ngdm xo vao dungdich acid ascorbic 0,1%,
0,3%, 0,5% va 0,7% thi hoat tinh twong ddi ciia
enzyme polyphenol oxidase gidm con 67,49%,
54,77%., 53,37% va 53,43% so véi miu tuoi ban
dau. Trong d6, hoat tinh tuong ddi ciia enzyme khi
ngadm trong nong do acid ascorbic 0,3%, 0,5% va
0,7% 1a khong c6 su khacbiét vé y nghia thong ké.
Haynédicachkhac,32,51%hoatddng enzyme PPO
dugc e ché ngay khi mdu XMC duoc ngdm trong
acid ascorbic & nf‘)ng d6 0,1%. Khi mau XMC duoc
tién xir Iy bang cich ngdm trong ndéng do acid
ascorbic 0,3%, 0,5% va 0,7% thi hi¢u qua uc ché
hoat dong ciia enzyme PPO dat xap xi 45%, bang
phan nira khi so sanh véi hiéu qua vo hoat enzyme
PPO bang qué trinh chan.
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Cac chét acid hoa kiém soat qua trinh hoa niu
bangcach giam do pH vi do pH téiuu cho hoat dong
cua polyphenoloxidase nim trong khoangtir 5 dén
7 va cac chitacid hoa lam giam gia tri pH xudng
dudi 3,0 ma tai d6 PPO tré nén khong hoat dong
(Zemelet al., 1990). Nghién ctu cta Liet al. (2018)
da chira rﬁng hoatddng PPO bi uc ché boi cac chét
tic ché véi muc d6 tac dungkhac nhau. L-cysteine
va acid ascorbic 1a chitdinh dudng ty nhién co tac
dung chéng hoa nau tdt hon va c6 dé an toan cao
nén c6 thé dung lam chit Gc ché dé kiém soat qua
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trinh chuyén hoa niu trong khoai tdy tuoi. Trong
nghién ctru nay, sy gia tingndngdd cua chitc ché
qua trinh oxy hoa s& lam giam chi s6 hoa niu trong
khoaitay (Li et al., 2018). Acid ascorbic trc ché qua
trinh héa ndubangcach khir o-quinone do PPO tao
ra thanh diphenol ban dau thong qua mot qua trinh
goi 1a “phan ung khtr hoat tinh” (Altunkaya &
Gokmen, 2008). Do d6, acid ascorbic duoc bd sung
lam gidm do pH va khong cé lgi cho su hoat dong
cua enzyme PPO (Landiet al, 2013).

100+0,00¢
100 |
_e\; g0 L 67,4943 36
3 ; a 53.43+8 48
2 60 | WG s33m0m
E - I
E 40 |
=
<
T 90 L
0
0.00 0,10 0,30 0.50 0.70

Nong d6 acid ascorbic (%)

Hinh 3. Anh huéng ciia ndng do acid ascorbic dén hoat tinh twong dbi ciia
enzyme PPO trong XMC

Ghi chii: Gid tri dwoc biéu th_i’bcing trung binh + dg léch chudn ciia phép do 3 lan. Céc chit cdi giong nhau thé hién si
khac bi¢t khong co y nghia thong ké giira cac nghiém thirc (p>0,05).

4. KET LUAN

Qué trinh tién x{r Iy xo ctia qua mit Changai &
Céan Tho bangphuong phap chan véinhiét do dugc
xacdinh la 90°C trong thoi gian 2,88 phutva 100°C
trong thoi gian 0,78 phut thi hoat tinh enzyme
polyphenol oxidase bi v6 hoat dén 90%. Bén canh
d6, khi xo mit Changai duoc xir 1y bing acid
ascorbic & ndng d6 0,3% thi enzyme polyphenol
oxidase bi vd hoatmdt phﬁn(xép Xi45%,thé hién &
hoat tinh twong déi cua enzyme polyphenoloxidase
giam con 54,77% so v&i mau twoi ban dau). Qua do,

TAI LIEU THAM KHAO (REFERENCES)

Altunkaya, A., & Gokmen, V. (2008). Effect of
various inhibitors on enzymatic browning,
antioxidant activity and total phenol content of
fresh lettuce (Lactuca sativa). Food Chemistry,

151

c6 thé nhan dinh rﬁng viéc chdnxomitdem laihiéu
qua cao hon gip hailan so vdi viée sit dung acid
ascorbic 0,3% trong viéc vO hoat enzyme
polyphenol oxidase.

LOI CAM TA

Két qua nay la mot phan cta dé tai khoa hoc
cong nghé cap B9, ma s6 B2024-TCT-09 (B6 Giao
ducva bPao tao).Nhom tac gia tran trong cam on sy

hd trg ciia B Gido duc va Pao tao va Truong Dai
hoc Can Tho

107, 1173-1179.

https://doi.org/10.1016/j.foodchem.2007.09.046
Atrooz, O. M., AlKhamaisa, N. K., & AIRawashdeh,

I. M. (2020). Determination of the activity and


https://doi.org/10.1016/j.foodchem.2007.09.046

Tap chi Khoa hoc Dai hoc Can Tho

kinetic parameters of polyphenol oxidase
enzyme in crude extracts of some Jordanian
plants. Journal of Applied Biology and
Biotechnology, 8(4), 69-74.

Balamaze, J., Muyonga, J. H., & Byaruhanga, Y. B.
(2019). Physico-chemical Characteristics of
Selected Jackfruit (Artocarpus heterophyllus
Lam.) Varieties. Journal of Food Research, 8(4),
11-22.
https://doi.org/10.5539/jfr.v8ndp11

Bao, B., & Chang, K. C. (1994). Carrot juice color,
carotenoids, and nonstarchy polysaccharides as
affected by processing conditions. Journal of
Food Science, 59(6), 1155-1158.
https://doi.org/10.1111/j.1365-
2621.1994.tb14665.x

Brahma, R., & Ray, S. (2022). A Comprehensive
Review on the Recent Advances in the
Valorization of Jackfruit Waste for the
Development of Value-Added Products. Journal
of Food Technology Research, 9(2), 120-134.

Chikezie, P. C. (2006). Extraction and Activity of
polyphenol oxidase from Kolanuts (Cola nitida
and Cola acuminata) and Cocoa (Theobroma
cacao). Journal of Agriculture and Food
Sciences, 4(2), 115-124.

Pham, H.C. & Nguyen, T.T.H. (2019). History of
Research and Development of Jackfi-uit
(Artocarpus heterophyllus Lam.). Agricultural
Publishing House, Hanoi (in Vietnamese).

Deylami, M. Z., Rahman, R. A., Tan, C. P., Bakar,
J., & Olusegun, L. (2016). Effect of blanching on
enzyme activity, color changes, anthocyanin
stability and extractability of mangosteen
pericarp: A kinetic study. Journal of Food
Engineering, 178, 12-19.
https://doi.org/10.1016/j.jfoodeng.2016.01.001

Geetha, R. Y., Arulvel, R., Selvarajan, E. (2014).
Studies on kinetic parameters and biochemical
characteristics of polyphenol oxidase purified
from jackfruit (Artocarpus heterophyllus) waste.
International Journal of Pharmacy and
Pharmaceutical Sciences, 6(9), 473-478.

Gongalves, E. M., Pinheiro J., Abreu, M., Brandao,
T.R. S., & Silva, C. L. M. (2010). Carrot
(Daucus carota L.) peroxidase inactivation,
phenolic content and physical changes kinetics
due to blanching. Journal of Food Engineering,
97(4), 574-581.
https://doi.org/10.1016/j.jfoodeng.2009.12.005

Jiang, Y., Duan, X., Qu, H., & Zheng, S. (2016).
Browning: Enzymatic Browning. In: Benjamin
Caballero, Paul M. Finglas, Fidel Toldra
(Editors), Encyclopedia of Food and Health,
Academic Press, 508-514.
https://doi.org/10.1016/B978-0-12-384947-
2.00090-8

Tap 61, S6 2B (2025): 144-153

Jutamongkon, R., & Charoenrein, S. (2010). Effect
of Temperature on the Stability of Fruit
Bromelain from Smooth Cayenne Pineapple.
Kasetsart Journal. Natural Sciences, 44,943-948.

Landi, M., Degl'Innocenti, E., Guglielminetti, L., &
Guidi, L. (2013). Role of ascorbic acid in the
inhibition of polyphenol oxidase and the
prevention of browning in different browning-
sensitive Lactuca sativa var. capitata (L.) and
Eruca sativa (Mill.) stored as fresh-cut produce.
Journal of the Science of Food and Agriculture,
93(8), 1814-1819.
https://doi.org/10.1002/jsfa.5969.

Lee, T. H.,, Chua, L. S., Tan, E. T. T., Yeong, C.,
Lim, C. C., Ooi, S. Y., Addul Aziz, R., Aziz, A.,
& Sarmidi, M. R. (2009). Kinetics of Thermal
Inactivation of Peroxidases and Polyphenol
Oxidase in Pineapple (4dnanas comosus). Food
Science and Biotechnology, 18(3), 661-666.
https://doi.org/10.1007/s10068-017-0297-6

Li, L., Wu, M., Zhao, M., Guo, M. L., & Liu, H.
(2018). Enzymatic properties on browning of
fresh-cut potato. JOP Conference Series:
Materials Science and Engineering, 397.
https://doi.org/10.1088/1757-
899X/397/1/012116

Duong, T.P.L., Nguyen, T.T.T. & Vo, T.D. (2023).
Effects of maturity stages and cultivation areas
on physical and sensory characteristics of Thai
jackfruit in Hau Giang province. Journal of
Agriculture and Rural Development, 6(1), 259-
270 (in Vietnamese).

Ling, B., Tang, J., Kong, F., Mitcham, E. J., &
Wang, S. (2015). Kinetics of food quality
changes during thermal processing: a review.
Food and bioprocess technology, 8, 343-358.
https://doi.org/10.1007/s11947-014-1398-3

Liu, J., Zhang, J., Liao, T., Zhou, L., Zou, L., Liu,
Y., Zhang, L., & Liu, W. (2021). Thermal
Inactivation Kinetics of Kudzu (Pueraria lobata)
Polyphenol Oxidase and the Influence of Food
Constituents. Foods, 10(6), 1320.
https://doi.org/10.3390/foods10061320.

Marshall, M. R., Kim, J. M., & Wei, C. (2000).
Enzymatic browning in fruits, vegetables and sea
foods. Food and Agriculture Organization, 41,
259-312.

Nansereko, S., Muyonga, J., & Byaruhanga, Y. B.
(2022). Influence of drying methods on jackfruit
drying behavior and dried products physical
characteristics. International Journal of Food
Science, 2022, 432478.
https://doi.org/10.1155/2022/8432478.

Tong, T. A. N., & Thanh, N. V. (2019).
Investigating the effects of alcohol concentration
and added sugar content on the fermentation
process of wine vinegar from jackfruit fibers.


https://doi.org/10.1111/j.1365-2621.1994.tb14665.x
https://doi.org/10.1111/j.1365-2621.1994.tb14665.x
https://doi.org/10.1016/j.jfoodeng.2016.01.001
https://doi.org/10.1016/j.jfoodeng.2009.12.005
https://doi.org/10.1016/B978-0-12-384947-2.00090-8
https://doi.org/10.1016/B978-0-12-384947-2.00090-8
https://doi.org/10.1007/s10068-017-0297-6
https://doi.org/10.1088/1757-899X/397/1/012116
https://doi.org/10.1088/1757-899X/397/1/012116
https://doi.org/10.1007/s11947-014-1398-3

Tap chi Khoa hoc Dai hoc Can Tho

Journal of Agriculture and Rural Development,
14, 99-106 (in Vietmamese).

Ranveer, R. C., Pawar, V. N, Sakhale, B. K., &
Sahoo A. K. (2010). Effect of storage conditions
on the residual PPO enzyme activity of raisins.
International Journal of Agricultural Science,
61, 61-64.

Rayan, A., & Morsy, N. (2020). Thermal
inactivation kinetics of peroxidase and
polyphenol oxidase from pomegranate arils
(Punica granatum L. cv. Wonderful). Journal of
Food Biochemistry, 44(10), e13428.
https://doi.org/10.1111/jfbc.13428.

Shraddha, A. J., Munishamanna, K. B., &
Shyamalamma, S. (2021). Microbial
Fermentation of Blended Jackfruit Juice for
Quality Improvement of Jackfruit Wine. Mysore
Journal of Agricultural Sciences, 55(3), 83-90.

Silva, F. V. M., & Sulaiman, A. (2019).
Polyphenoloxidase in Fruit and Vegetables:
Inactivation by Thermal and Non-thermal
Processes. In: Laurence Melton, Fereidoon
Shahidi, Peter Varelis (Ediotr), Encyclopedia of
Food Chemistry. Academic Press, 287-301.
https://doi.org/10.1016/B978-0-08-100596-
5.21636-3

153

Tap 61, S6 2B (2025): 144-153

Tao, Y. M., Yao, L. Y., Qin, Q. Y., & Shen, W.
(2013). Purification and characterization of
polyphenol oxidase from jackfruit (Artocarpus
heterophyllus) bulbs. Journal of Agricultural and
Food Chemistry, 61(51), 12662—12669.
https://doi.org/10.1021/jf403828¢

Nhan, M. T., Bui, H. T., & Le, M. H. (2017).
Textbook of Principles of Food Preservation and
Processing. Can Tho University Publishing
House (in Vietnhamese).

Véamos-Vigyazo, L., & Haard, N.F. (1981).
Polyphenol oxidases and peroxidases in fruits
and vegetables. Critical Reviews in Food Science
and Nutrition, 15, 49-127.
https://doi.org/10.1080/10408398109527312

Yemenicioglu, A., Ozkan, M., & Cemeroglu, B.
(1997). Heat inactivation kinetics of apple
polyphenoloxidase and of its latent form. Journal
of Food Science, 62, 508-510.
https://doi.org/10.1111/.1365-
2621.1997.tb04417.x

Zemel, G. P., Sims, C. A., Marshall, M. R., &
Balaban, M. (1990). Low pH inactivation of
polyphenoloxidase in apple juice. Journal of
Food Science, 55(2), 562-563.
https://doi.org/10.1111/j.1365-
2621.1990.tb06813.x


https://doi.org/10.1016/B978-0-08-100596-5.21636-3
https://doi.org/10.1016/B978-0-08-100596-5.21636-3
https://doi.org/10.1080/10408398109527312
https://doi.org/10.1111/j.1365-2621.1997.tb04417.x
https://doi.org/10.1111/j.1365-2621.1997.tb04417.x
https://doi.org/10.1111/j.1365-2621.1990.tb06813.x
https://doi.org/10.1111/j.1365-2621.1990.tb06813.x

	1. GIỚI THIỆU
	2. VẬT LIỆU VÀ PHƯƠNG PHÁP NGHIÊN CỨU
	2.1. Nguyên liệu
	2.2. Phương pháp nghiên cứu
	2.2.1. Chuẩn bị mẫu
	2.2.2. Phương pháp phân tích
	2.2.3. Bố trí thí nghiệm
	a. Khảo sát ảnh hưởng của nhiệt độ và thời gian chần đến màu sắc và khả năng thích hợp để vô hoạt enzyme polyphenol oxidase của xơ mít
	b. Khảo sát nồng độ acid ascorbic đến khả năng vô hoạt enzyme polyphenol oxidase của xơ mít

	2.2.4. Phương pháp xử lý số liệu
	2.2.5. Phân tích động học sự suy giảm hoạt tính enzyme


	3. KẾT QUẢ VÀ THẢO LUẬN
	3.1. Ảnh hưởng của nhiệt độ và thời gian chần đến màu sắc và khả năng vô hoạt enzyme polyphenol oxidase của xơ mít
	3.1.1. Ảnh hưởng của nhiệt độ và thời gian chần đến sự thay đổi màu sắc của XMC
	3.1.2. Động học vô hoạt nhiệt enzyme polyphenol oxidase của xơ mít

	3.2. Nghiên cứu ảnh hưởng của nồng độ acid ascorbic đến khả năng vô hoạt enzyme polyphenol oxidase của mẫu xơ mít
	3.2.1. Ảnh hưởng của nồng độ acid ascorbic đến sự thay đổi màu sắc của XMC
	3.2.2. Ảnh hưởng nồng độ acid ascorbic đến hoạt tính tương đối của enzyme polyphenol oxidase của xơ mít


	4. KẾT LUẬN

