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TOM TAT

Mit (Arfocarpus heterophyllus Lam.) 14 loai trai cay phé bién duoc trdng & nhiéu nudc chau A.
Hat mit tuy rat giau tinh bot, protein va chat khoang nhung thuong duoc xem nhu phé pham bi
loai b6 trong qua trinh san xuat san pham tir thit qua mit. Nghién ctru kha nang trich tinh bot tir
hat mit duoc thuc hién véi noi dung khao sat anh hudéng cia ty 1é enzyme protease (0 - 3 U/ml)
va thoi gian xtt ly enzyme (2 - 4 gio) dén hiéu suat thu hoi tinh bot va chat luong tinh bot hat mit.
Két qua cho thdy, hat mit duoc xt Iy enzyme protease voi ti 1é 2 U/mL, trong thoi gian ngam trich
3 gio cho hiéu suat thu hoi tinh bot cao (57,02 + 1,41%), bot thanh phdm c6 ham luong tinh bot
88,49 + 0,23%, ham luong protein duy tri & muc thap (2,38 + 0,09%), chi s6 hap thu nudc (WAI) va
kha nang truong nd (SP) ctia bot twong tng voi 2,12 + 0,02 g/g va 3,35 + 0,11%, dong thoi co do
trang cao (gia tri L* = 96,67 + 0,12), khoi luong riéng biéu kién, khoi luong riéng thuc, do tao bot
(FC) va kha nang 6n dinh bot (FS) cta tinh bot hat mit 1an lwot 1a 0,50 + 0,01 g/cm?, 0,60 + 0,01
g/cm?, 27,46 + 0,66% va 6,38 + 0,23%. Nghién cttu mo ra trién vong trich va tinh sach tinh bot ti
ngudén phé phdm hat mit dé tmg dung trong nhiéu linh vuc nhu: Thuc phdm, duoc phdm, my
phiam mang lai gi tri cao hon cho nguén nguyén liéu nay.

Tir khéa: Hat mit, enzyme protease, protein, tinh bot.

1. DAT VAN BE

Mit thuoc ho Moraceae, 1a loai trai cay néi
tiéng duoc trong rong rai & cac nudc nhiét doi. Mit
c6 huong vi thom ngon, qua mit giau vitamin,

Trong nhitng nim gan day, viéc stt dung cac
nguon tinh bot thay thé trong cac tmg dung cong
nghiép ngay cang tang va la van dé dang duoc quan
tam. Tinh bot mit c6 dac tinh chic nang mong

khoang chat, protein, carbohydrate va nhiéu hop
chat c6 hoat tinh sinh hoc nhu: Carotenoid,
flavonoid va tanin. Nam 2022, ca nudc trong gan
60.000 ha mit, san luong gan 550.000 tan [1], riéng
déng bang song Clru Long san luong mit dat
419.900 tan [2]. Hat mit chiém tir 10 - 15% khoi
luong trai mit [3]. Nhiéu nghién ctru da chung
minh, hat mit cha gia tri dinh duong cao. Thanh
phan dinh dudng cta hat mit rat da dang. Theo
Noor va cs (2014) [4], hat mit ch&a lignan,
isoflavone, saponin, c6 thé chong ung thu, giup ha
huyét ap, chong oxy hoa, chong viém loét... va la
nguédn cung cap doi dao protein, tinh bot [3].

muon va khac biét voi mot so loai tinh bot tir nguon
nguyén liéu khiac nhu ham luong amylose cao,
nhiét @0 ho héa cao... Ngoai ra, tinh bot hat mit c6
ham luong tinh bot khang cao hon cac loai tinh bot
khac [5]. Nhiéu nghién ctru da tmg dung tinh bot
hat mit cho nhiéu loai thuc phadm va thay thé huong
thom ctia ca cao. Trén thé gioi da c6 mot s6 nghién
ctru b6 sung tinh bot hat mit vao cac san phdm banh
khac nhau nhu: Banh quy, banh chocolate, cac loai
banh an kiéng. Cac san pham cé két hop bot hat mit
¢6 stc hap dan vé mat dinh duong va cam quan tot
hon, dan dén kha nang chap nhan ctia nguoi tiéu
dung duoc cai thién.
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Enzyme la chat xuc tac sinh hoc dong vai tro
rat quan trong trong cong nghé ché bién thuc
phdm. Dué6i tac dung ctia enzyme, co chat cé
nhimg thay déi khong chi vé cau tric héa hoc ma
con thay ddi tinh chat hoa hoc [6]. Enzyme
protease duoc tng dung rong rai trong nhiéu linh
vie nhu: Cong nghé sira, cong nghé ché bién thit,
cong nghé da, huong phdm, my phdm, y hoc...
Protease 1a enzyme c6 tinh dac hiéu réong, c6 kha
nang thiy phan hon 90% céc lién két peptide thanh
cac amino axit [7]. Qua trinh thdy phan anh huong
dén qua trinh ché bién thuc phdm, qua trinh thay
phan tinh bot bao gom su khuéch tan cta enzyme
lén bé mat hat, sau d6 1a sw hap phu va cac xuc tac
tiép theo [8]. Qua trinh thay phan tinh bot bang
enzyme cho san phdm c6 ham luong protein thap,
chi s6 hap thu va hoa tan trong nudc cao hon cac
phuong phap xt ly khac [4]. V6i muc dich trich va
tinh sach tinh bot tir hat mit c6 ham lueong tinh bot
cao va giam thiéu ham luong protein, nghién cttu
anh hudng cua ty lé enzyme protease va thoi gian
Xt ly enzyme dén hiéu sudt thu hoi va chat luong
tinh bot hat mit da duoc thuc hién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

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

Ngudén nguyén lieu hat mit st dung trong
nghién cttu tir qua mit Thai thu mua c6 dinh tai
vuon thuoc tinh Hau Giang, duoc van chuyén vé
phong thi nghiém dé thuc hién nghién ctu. Sau
khi lay phan thit qua st dung cho néi dung nghién
ctru khac (cung dé tai nghién citu da dang hoa san
phdm tir mit cia tinh Hau Giang) hat mit duoc thu
nhan, tach boé 16p bao bén ngoai, rira sach st dung
ngay hoac gitt trong t mat (15 - 20°C) khong qua
24 gio.

Angel complex enzyme MF101 (hén hop gom
enzyme protease trung tinh E1101 (i), enzyme
papain E1101 (ii) va maltodextrin) do Coéng ty
TNHH Angel Yeast Trung Quoc san xuat, Cong ty
TNHH ICFOOD Viét Nam dong gdi, phan phdi va
chiu trach nhiém vé san phdm).

2.2. B0 tri thi nghiém

Sau khi loai bo 16p vo qua bén ngoai va vo lua,
hat mit duoc cat thanh lat va nghién véi ty lé
nguyeén liéu: nudc = 1: 4. Hat mit sau khi nghién
duoc phéi tron voi nuoc theo ty 1é 1: 15 (tinh theo
nguyeén liéu hat mit ban dau). Thi nghiém duoc bo
tri ngau nhién voi 2 nhan t6 ty 1é enzyme protease
thay doi tir 0 - 3 U/mL (mdi nghiém thic cach
nhau 1 U/mL) va thoi gian ngam trich ti 2 - 4 gio
(moi nghiém thic cach nhau 1 gid). Nhiet do
ngam trich va pH dich ngam xit ly enzyme duoc
diéu chinh trong khoang hoat tinh enzyme t6i vu
(50°C va pH = 6,5). Tinh bot sau khi trich duogc siy
& 60°C dén do am duoi 10%, nghién min, sang qua
ray kich thuwdc 0,25 mm, dong goi trong tui phic
hop trang nhom va duoc gitt 6n dinh trong 1 ngay.
Tién hanh phan tich cac chi tieu: Ham luong
protein, ham luong tinh bot, chi s6 hap thu nuoc,
kha niang truong nd, mau sic (gia tri L*, a*. b*),
chi s6 héa nau BI (Browning Index), hiéu suat thu
hoi tinh bot, khoi luong riéng biéu kién, khoi
luong riéng thuc, do tao bot va kha nang 6n dinh
bot ctia tinh boét hat mit. Bot tinh bot sau khi trich
khoi lwong mau phan tich 13 5 g/nghiém thic, thi
nghiém duoc lap lai ba lan.

2.3. Phuong phép phan tich

- Ham luong tinh bot: Phuwong phap Lane-
Eynon c6 stra ddi [4].

- Ham luong protein: Phuong phéap chung cat
dam Kjeldahl [9].

- Chi s6 hap thu nuoc (WAI): Phuong phap
cta Noor va cs (2014) [4]: WAI = %

Trong d6: W, 1a khoi luong mau kho (g), W,
1a khoi luong chat ran lang bén dudi (g).

- Kha nang truong n& (SP): Phuong phap cia
Noor va cs (2014) [4]: SP (g/g) = 1=

Trong do: W, 1a khéi luong mau kho ban dau
(g), W, 1a khoi luong két tia (g).

- Kha nang tao bot (FC) va do bén bot (FS)
dugc do theo phuwong phap ctua Jan va cs (2019)
[9]. FC (%) = Wi-%), 100; PS (%) = W%l 100

V e

Trong do6: V, 1a thé tich (mL) trudc khi tao bot; V1
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l1a thé tich (mL) sau khi tao bot; V2 1a thé tich
(mL) sau khi d€ yén trong mot gio.

- Khoi luong rieng biéu kién, khoi luong riéng
thuc (g/cm?®): Phuong phap ctia Jan va cs (2019)
[9]. Khai luong rieng biéu kién (g/cm®)= 11, khoi
luong rieng thuc (g/cm®)= :1_1

Trong d6: m 1a khéi luong mau (g), V, la thé
tich dau (mL), V;: 1a thé tich sau khi nén (mL).

- Hiéu suat thu hoi tinh bot (%) tinh theo cong
thitc: = khai lvong tinh bottrong san pham % 100

khoi lvong tinh bot wong ngpuyen lieu
- Mau sac thit qua duoc xac 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*.
- Chi s6 hoa nau BI xac dinh theo cong thirc

100 (x—0.31) ) *
Ee— — - [10]. L,
0.172 S.64L%+a"—3.012 b

a’, b’ trong cong thirc la gia tri mau do duoc tir két
qua xac dinh mau sic cta san phdm bang may do
mau Colorimeter nhuw da trinh bay & trén.

a " +1.75L

Bl

, Vol x =

2.4. Phuong phap xtx Iy s6 liéu

St dung phuong phap phan tich phuong sai
(ANOVA) va phép kiém dinh LSD dé xac dinh su
khac biét c6 y nghia thong ke gitta cac gia tri trung
binh cta cac nghiém thic bang chuong trinh
STATGRAPHICS Centurion XV.I. Phan mém
Microsoft Excel duoc stt dung dé tinh toan s6 liéu
va vé do6 thi. Tat ca cac so lieu thu thap dua trén
két qua 3 lan lap lai, két qua duoc trinh bay duoi
dang gia tri trung binh + d¢ lech chuan (n=3).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia ty lé enzyme va thoi gian
xtr Iy enzyme protease dén hiéu suét thu héi tinh
bot

Ty 1é enzyme va thoi gian xt ly enzyme anh
hudng co6 y nghia thong ké dén hiéu suat thu hoi
tinh bot hat mit (Hinh 1).

Hiéu suat thu hoi tinh bot hat mit dao dong tir
49,45 - 57,23%. Thoi gian ngam trich tinh bot 2 gio,
khi ty 1é enzyme protease sit dung tang thi hiéu
suat thu hoi ting khac biét co y nghia giita cac
nghiém thitc. Thoi gian trich 3 gio véi ti 1é enzyme

tang tir 1 léen 2 U/mL thi hiéu suat thu héi tang
khac biét c6 y nghia va khi ty 1é enzyme tang lén 3
U/mL thi hiéu suat thu hoéi khac biet khong y
nghia. Thoi gian trich 1a 4 gio va ty 1¢ enzyme s
dung tang tir 1 l1én 2 U/mL thi hiéu suat thu hoi
tang khac biét c6 y nghia va khi ting lén 3 U/mL
thi hiéu suat thu hoi gidm khac biét c6 y nghia.
biéu nay c6 thé do cac hat tinh bot duoc gan chat
voi nhau boi vach protein, muén giai phong tinh
bot thuan loi phai pha vé khuon protein nay. Bén
canh do, tap chat protein ciing lam cham qua trinh
lang tach cac hat nho cta tinh bot, dan dén that
thoat trong qua trinh phan tach va tinh ché [11].
Khi stt dung enzyme protease c6 thé giap giai
quyét cac van dé nay va ho tro qua trinh giai
phong tinh bot hiéu qua.
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Hinh 1. Anh hudng ciia ty 1é enzyme va thoi gian
xir ly enzyme @én hiéu sudt thu héi tinh bot

Ghi chu: Két qua duoc thé hién qua gid tri
trung binh va d¢ léch chuan cua 3 lan Iap lai. Cic
chir cdi giong nhau kém ¢ cdc cot trong cung mot
hinh thi khong khac biét vé mat thong ké ¢ muc y
nghia 5%.

Ty 1é enzyme protease 1 U/mL, hiéu suat thu
hoi so véi mau doi ching va gitta cac nghiém thic
khac biét khong c6 y nghia. Ty 1é enzyme 2 U/mL,
thoi gian xit ly tang tir 2 gior 1én 3 gio, hiéu suat thu
hoi ting khac biét c6 y nghia, tuy nhién khi ting
thoi gian xtt ly 1én 4 gi¢ thi khac biét khong co y
nghia. Véi ty 1é enzyme 3 U/mL, thoi gian xit ly
kéo dai dén 4 gio, hiéu suat thu hoi gitra cac
nghiém thitc giam khac biét cé y nghia tir 56,26
xuong 53,83%. Khi thoi gian ti€p xuc gitta enzyme
va co chat dai, qua trinh thay phan dién ra cang
manh, dong thoi thoi gian ngam trich kéo dai gitp
qua trinh trich nguyén liéu duoc triét dé hon nén
san pham tinh bot thu duoc cang nhiéu. Nhung
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thoi gian ngam trich qua dai c6 thé dan dén su
phan hay cac chat va hiéu suat thu hoi giam dan.
Theo Nguyén Trong Cén va cs (1998) [12], trong
diéu kién nong do co chat thich hop, van toc phan
ung tuyén tinh voi néng do enzyme. Tuy nhién,
khi néng do6 enzyme tang dén gioi han thi toc do
phan tng khong ting lén nita. Giai doan dau khi
nong do co chat thtra, van toc phan ung ty lé
thuan vé6i nong do enzyme. Cang vé sau, san
phdm tao thanh tang lén, vita dong vai tro chat tc
ché khong canh tranh, vira lam cho luong co chat
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trong moi truong giam, nén khi tiép tuc ting
nong do enzyme thi van toc phan tmg ting khong
dang ké.

3.2. Anh hudng ciia ty lé enzyme va thoi gian
xtt ly enzyme protease dén ham leong tinh bét va
ham luong protein ctia tinh bdt hat mit

Hinh 2 cho thay, anh hudng cta ty lé enzyme
protease va thoi gian xtt ly c6 y nghia thong ke dén
dén ham luwong tinh bot va ham luong protein cia
tinh bot hat mit.
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Hinh 2. Anh hudng ciia ty 1é enzyme protease va thoi gian xit Iy d&n (A) ham lueong tinh bot (%) va
(B) ham lrong protein (%) trong tinh bgt hat mit
Ghi chu: Két qua duoc thé hién qua gid tri trung binh va do léch chuan cua 3 Ian Iip lai. Céc chir cdi
giong nhau kém ¢ cdc cot trong cung mot hinh thi khong khéc biét vé mat thong ké ¢ mutc y nghia 5%.

Ham luong tinh bot dao dong tir 84,91 - 89,56%
(Hinh 2A). Nhin chung, ham luong tinh bot ting
theo thoi gian ngam trich. Tuy nhién, voi ty lé
enzyme 2 va 3 U/mL, khi kéo dai thoi gian xtt ly tir
31én 4 gio va 2 1én 3 gio tuong tng, thi ham luwong
tinh bot gitta cac nghiém thic khac biét khong co
y nghia thong ké. Véi cung thoi gian ngam, ty lé
enzyme protease st dung tang thi ham luwong tinh
bot cao. So voi mau doi ching khong st dung
enzyme, voi ty 1é enzyme 1 U/mL & cac khoang
thoi gian ngam trich, ham luong tinh bot thu duoc
khong khac biét c6 y nghia thong ké, ham luong
tinh bot khac biét co y nghia thong ké khi tang
nong do enzyme tir 2 lén 3 U/mL. Diéu nay do
enzyme protease co thé ho tro cai thién ham luong
tinh bot trong thanh phdm. Cac hat tinh bot
thuong lién két chat ché voi mang protein. Theo
Ozturk va cs (2021) [13], mang lu6i protein la
nguyén nhan cha yéu gay ra van dé gitr lai tinh bot
trong té bao. Khi stt dung enzyme protease sé gitip
pha vo mang ludi protein nay, tao diéu kién thuan

loi cho qua trinh giai phong tinh bot, do d6 ham
luong tinh bot trong san phdm thu héi duoc cao
hon. Két qua nay tuong tu voi két qua nghién ctu
cta Kringel va cs (2020) [14], theo d6 xtt ly bang
enzyme sé tao diéu kién thuan loi cho qua trinh
loai bd protein va thu hai tinh bot hiéu qua. Mot s
enzyme nhu protease, amylase va cellulase c6 thé
duoc stt dung dé nang cao chat luong va do tinh
khiét caa tinh bot thu duoc.

Theo két qua thu nhan dugc, ham luong
protein cua tinh bot hat mit dao dong tir 2,34 -
5,49% (Hinh 2B). Thoi gian xtt ly 2 - 3 gio, ty 1é
enzyme protease st dung tang thi ham luong
protein trong thanh phdm tinh bot hat mit c6 xu
huong giam va khac biét c6 y nghia gitta cac
nghiém thitc. Tuy nhién, ting thoi gian x ly 1én 3
- 4 gio, voi ty 1é enzyme 2 va 3 U/mL, ham luong
protein khac biét khong c6 y nghia thong ke gitta
cac nghiém thitc. Nguyén nhan la do enzyme
protease giup phan cat cac phan tir protein thanh
cac peptide phan tir thap hodc amino axit, lam suy
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yéu lien két gitta protein va tinh bot. Do d6, qua
trinh phéan tach protein ra khoi hat tinh bot xay ra
manh dan dén gidam ham luong cac thanh phan phi
tinh bot nhu protein trong thanh phdm tinh bot thu
duoc. Khi tang ty 1é enzyme st dung thi s6 phan ti
enzyme trén mot don vi dién tich tang, ching sé
phan cit dwoc nhiéu co chat hon. Mat khac, khi
thtra co chat, van toc phan tmg ting khi néng do
enzyme ting, nhung khi néng do enzyme bao hoa
voi nong do co chat thi van toc phan tng khong
thay d6i hoac khong tang thém khi ting nong do
enzyme [15].

Khi stt dung cung ty 1é enzyme protease, thoi
gian xtt Iy enzyme dai dan dén ham luong protein
trong thanh phdm tinh bot hat mit gidm khac biét
c6 y nghia thong ké gitta cac nghiém thic. Diéu
nay co thé giai thich, 12 do hoat dong phan tng
thily phan xuc tac enzyme trong diéu kién enzyme
van con hoat dong khi con ti€p xdc voi co chat.
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Thoi gian xtt Iy enzyme cang dai, su thity phan cac
co chat dién ra cang nhiéu, ham luwong protein
trong thanh phdm cang giam. Nhung trong moi
truong trich c6 mat ctia enzyme, néu thoi gian
trich qua dai thi hoat tinh cta enzyme c6 thé bi
anh huong boi chinh cac thanh phan cac chat c6
trong dich chiét. Theo Nguyén Ptc Luong va cs
(2004) [6], enzyme tao &i luc vdi cac san pham tao
thanh ctia phan tmg va co chat, cac san phdm sinh
ra dong vai tro nhu mot chat kim ham khong canh
tranh va kim ham hoat dong ctia enzyme. Mit
khac, khi lwong co chat gidam xuéng mtc thap thi
phan tng thily phan ctia enzyme sé giam toc do,
diéu nay ciing lam giam kha nang cta hoat dong
cla enzyme.

3.3. Anh huéng ciia ty 1 enzyme va thoi gian
xtt Iy enzyme protease dén mau sic (L*, a*, b*) va
chi s6 hoa nau BI cta tinh b6t hat mit
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Hinh 3. Anh huéng ciia ty 1é enzyme protease va thoi gian xit ly enzyme dén mau sic (A) L*, (B) a*, (C)
b* va (D) chi s6 héa nau BI ctia tinh bt hat mit
Ghi chu: Két qua duoc thé hién qua gid tri trung binh va do léch chuan cua 3 Ian Iip lai. Céc chir cdi
giong nhau kém ¢ cdc cot trong cung mot hinh thi khong khéc biét vé mat thong ké ¢ mutc y nghia 5%.

Cac thong s6 mau sic cda tinh bot gom: L*,
a*, b* va chi s6 hoa nau BI cda tinh bot hat mit
duoc trinh bay & hinh 3. Gia tri d6 sang (L*) dao

dong tit 0 - 100 va la thong s6 dac trung cho do
sang va toi ctia mau. Gia tri L* ctaa tinh bot hat mit
dao dong tir 95,93 - 97,73. Mau khong st dung
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enzyme voi thoi gian trich 2 gid c6 gia tri L* thap
nhat (95,93) va khac biét c6 y nghia thong ke voi
mau cé stt dung enzyme & nong do 3 U/mL véi
thoi gian trich 4 gio (c6 gia tri cao nhat 97,73).
Thoi gian trich tir 1 - 2 gio & ca 3 ndong do enzyme
va thoi gian trich 3 gio voi néng do enxyme 1
U/mL anh huéng khong c6 y nghia thong ke dén
gia tri L* caa tinh bot hat mit. Khi tang thoi gian
xtr ly enzyme 3 va 4 gio, gia tri L tang c6 y nghia
thong ké gitta cac nghiém thitc. Enzyme protease
giap hod tro su phan tach protein ra khoi bé mat
tinh bot tao diéu kién cho qua trinh trich tinh bot
thuan loi, thanh pham tinh bot tao thanh tinh sach
hon. Theo Villarreal va cs (2013) [16], san phdm
tinh bot thu duoc c6 do tinh khiét cao thi d¢ trang
sang cta san pham cang cao.

Gia tri a* thé hién su thay d6i mau tir xanh 1a
cay sang d6. Gia tri b* thé hién su thay déi mau tir
xanh da troi sang vang. Gia tri a*, b* cang cao
tuong tng mau do va vang cang dam. Gia tri a* va
b* dao dong tuong ung trong khoang tir 1,03 - 1,87
va 6,47 - 8,27. Gia tri a* va b* déu c6 xu huéng
giam khi tang thoi gian trich va nong do enzyme.
Tuy nhién, véi thoi gian ngam 2 gid, nong do
enzyme 0; 1; 2 U/mL, gia tri b* khac biét khong co
y nghia thong keé. Gia tri a* va b* giam (Hinh 3B

va C), cung véi gia tri L* tang theo thoi gian trich
nén mau sic do duoc cia san phdm cang trang
sang.

Chi s6 hoa nau BI dugc xac dinh nho cong
thic dua trén hé mau L*, a* va b* nén anh huong
bdi két qua mau sic do dugc cia san phdm (Hinh
3D). Chi s6 hoa nau BI cua tinh bot hat mit cao
nhat & mau doi chung voéi thoi gian trich 2 gio
(9,99) va thap nhat twong tng véi mau st dung
nong do enzyme 3 U/mL va thoi gian trich 4 gio
(7,45). Chi s6 hda nau ctia san phdm ciing anh
hudng co gia tri thong ke boi ty 1é enzyme va thoi
gian trich.

3.4. Anh hudng ciia tj 1é enzyme va thoi gian
xtt Iy enzyme protease dén chi s6 hdp thu nuéc
(WAID), kha ning truong né (SP), khéi luong
rieng biéu kién, khéi lugng riéng thuc, do tao bot
(FC) va kha ning 6n dinh bot (FS) cta tinh bot
hat mit

Ty 1&é enzyme va thoi gian x ly enzyme
protease anh hudng cé y nghia thong ke dén chi
s6 hap thu nudc (WAI), kha ning truong nd (SP),
khoi lwong riéng biéu kién, khoi luong riéng thuc,
do tao bot (FC) va kha nang 6n dinh bot (FS) ctia
tinh bot hat mit (Bang 1).

Bang 1. Anh hudng ciia ty 1é enzyme va théi gian xit ly enzyme protease dén chi sé hdp thu nuéc, kha
ning truong nd, khéi lwong riéng biéu kién, khdi lieong riéng thuc, do tao bot va kha niing 6n dinh bot

ctia tinh bot hat mit
Thoigian | Ty le Khoilwong |
xtly | enzyme WAI SP 1:iéng | Ir?;zlglfﬁ Cg FC (%) FS (%)
enzyme protease (g/9) (%) biéu kién (g/cm?)
(gio) | (U/mD) (g/cm®)
0 | 211+0,09 | 2,95+0,05 | 0,45+ 0,01° | 0,56+ 0,01° | 60,44 + 045" | 9,03 + 0,23
) 1 | 2174004 | 2,98+0,00° | 0,45+ 0,01¢ | 0,56+ 0,01° | 50,76 + 0,15" | 8,92 + 0,14*
2 | 2,14+0,03 | 3,30+0,09" | 0,48 +0,01° | 0,56+ 0,01° | 35,78 + 0,85 | 7,57 + 0,69¢™
3 | 2,15+0,05 | 3,55+0,10° | 0,49+ 0,01 | 0,59 + 0,01® | 27,59+ 0,69° | 6,72 + 0,151¢
0 | 216+0,04* | 3,0240,05 | 0,46 +0,02¢ | 0,57 +0,01° | 35,53 + 0,28 | 7,97 + 049"
; 1 |216+0,03 | 3,01+£0,07 | 0,48+0,01" | 0,58+ 0,01" | 27,81+ 05 | 6,74 + 0,49
2 | 212+0,02 | 335+0,11" | 0,50 £0,01° | 0,60 = 0,01* | 27,46 + 0,66% | 6,38 + 0,23%
3 | 2,12+0,02 | 352+0,06 |0,49+ 0,01 | 0,59 + 0,01® | 2518+ 0,46' | 526 +0,12%
4 0 | 214+0,03 | 3,05+0,08 | 0,46 +0,01° | 0,57+ 0,01° | 35,84+ 0,23° | 6,91 + 0,39
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1 2,13+0,02* | 3,08+0,08° [0,49+ 0,01*| 0,59 + 0,01*" | 26,72 + 0,52° | 5,87 + 0,61
2 2,11 £0,05* | 3,38 +0,02" | 0,50 +0,01* | 0,60+ 0,01° | 25,14+ 0,28" | 4,82 +0,38¢
3 2,11+ 0,04* | 3,60+0,08" | 0,50 +0,01* | 0,60 + 0,01* | 25,46+ 0,55' | 4,66 + 0,23¢

Ghi chu: So'liéu trong bang I4 gid tri trung binh cua 3 lan Iap lai va do léch chuan. Cic gid tri trung
binh co cung chir cdi di kém a - g trong cung mot hang va cot thi khong khdc biét co y nghia thong ké ¢

murc 5%.

Chi s6 hap thu nuéc (WAI) cua tinh bot hat
mit dao dong tir 2,11 - 2,17 g/g (Bang 1) va co su
khac biét khong c6 y nghia thong keé gitta cac
nghiém thirc. WAI phu thudc vao mot s6 yéu to
nhu: Nguon goc tinh bot, ham leong amylose va
amylopectin, cau trac ctia hat tinh bot, quy trinh
phan lap, qua trinh gia nhiét [17]. Su thay d6i WAI
c6 thé 1a do su khac biet vé muc do gan két cac
nhom hydroxyl dé tao thanh lien két hydro va
cong hoa tri gitta cac chudi tinh bot. Su gia tang
chi s6 hap thu nuodc thuong di kem voi su thay doi
cau trac tinh thé cta tinh bot [18]. Két qua cho
thay, st dung enzyme protease trong qua trinh
trich c6 thé anh huong khong nhiéu dén cau triuc
tinh thé tinh bot thu duoc. Diéu nay twong tu voi
két qua nghién ctru ctia Puchongkavarin va cs
(2005) [11], v6i phuong phap sit dung enzyme,
tinh bot thay déi cau tric voi mire do thap.

Kha nang truong nd cta tinh bot hat mit
khong c6 su thay d6i vé mat thong ké & mau doi
ching va mau b6 sung 1 U/mL enzyme véi ca 3
mtrc thoi gian trich. Mau b sung enzyme 2 va 3
U/mL c6 SP khac biét co y nghia thong ke voi tat
ca cac muc thoi gian xt ly. Kha nang truong nd
ctia tinh bot hat mit c6 thé bi anh huéng bdi cac
yéu t6 khac nhau nhu: Giong, nhiet do, kich thudc
hat tinh bot, qua trinh va phuong phap chiét xuat
[19]. Theo Debet va Gidley (2006) [20], protein,
lipid va amylose déu c6 lién quan dén viéc han ché
do truong né cua tinh bot.

Ty 1é enzyme protease va thoi gian xt ly
enzyme trong qua trinh ngam anh huong co6 y
nghia dén khoi luwong riéng biéu kién va khoi
lwong riéng thuc cua tinh bot hat mit (Bang 2).

Khoi luong rieng biéu kién cta tinh bot hat
mit dao dong tir 0,45 - 0,50 g/cm?®. Ty 1¢ enzyme
tang tir 1 - 2 U/mL trong cung thoi gian ngam (2, 3
va 4 gio), khoi luong rieng biéu kién cua tinh bot
c6 xu hudéng tang khac biét c6 y nghia thong ke

gitta cac nghiém thic. Khi ting ty 1&é enzyme lén 3
U/mL, khéi luong riéng biéu kién ctia tinh bot hau
nhu khac biét khong cé y nghia theo thoi gian.

Véi thoi gian ngam trich 2 gio, st dung ty 1é
enzyme 1 -2 U/mL, cho khoi luong riéng thuc cua
tinh bot hat mit khac biet khong c6 y nghia thong
ké voi mau doi chung; khi ting ty 1é enzyme lén 3
U/mL, khoi luong riéng thuc ctia tinh bot hat mit
khéc biét c6 y nghia thong ke. Vi thoi gian ngam
trich 3 gio, khoi luong riéng thuc ctia tinh bot hat
mit khac biét c6 y nghia thong ké khi ty 1é enzyme
tang tir 1 - 2 U/mL. Khai luong riéng thuc cta tinh
bot hat mit khac biét khong c6 y nghia thong ké
khi tang ty lé enzyme lén 3 U/mL va tang thoi gian
ngam trich lén 4 gio cho tat ca cac muc ty le
enzyme khao sat.

Su dao dong cta khoi luong riéng biéu kién va
khoi leong rieng thuc cta tinh bot cé thé do hinh
dang hat, st phan bo kich thudc, d6 am cta hat
tinh bot [21]. Enzyme protease c6 thé giup giam
kich thudc cua tinh bot nho hoat dong thiy phan
ctia enzyme lén lién két gitra protein va tinh bot.
Ngoai ra, su tang hay giam ctia ham lueong tinh bot
c6 thé dan dén su thay doi khoi luwong riéng ctia
tinh bot [22].

Kha nang tao bot tot va do 6n dinh bot la
nhitng dic tinh mong muén doéi véi cac loai bot
dung dé san xuat nhiéu loai san phdm nuéng nhu
banh quy, banh nuéng x0p... Viéc st dung enzyme
protease lam thay ddi cau truc protein, dong thoi
loai bo protein dé€ tinh sach tinh bot, do dé co thé
lam giam kha nang tao bot [23]. Viéc kiém tra kha
nang tao bot va 6n dinh bot ngoai viec minh chimg
tac dong cta protease, con thé hién pham vi st
dung tinh bot hat mit vao cac dang san pham thuc
pham nao. Do tao bot cua tinh bot hat mit c6 gia tri
cao nhat & mau khong xtt ly enzyme véi thoi gian
ngam trich 2 gi¢o (60,44%) va thap nhat & mau sit
dung ty 1é enzyme 2 U/mL véi thoi gian ngam
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trich 4 gio (25,14%). Thoi gian ngam trich tang tir 3
- 4 gio, khi tang ty 1é enzyme lén 1 - 2 U/mL, FC
giam khac biét c6 y nghia thong ke. Ty 1é enzyme
3 U/mL, thoi gian trich tiang tir 3 - 4 gio, FC tang
khong c6 y nghia. Ban chat ctia su tao bot do
protein tao thanh mang mong lién két bao quanh
khong khi. Ham luong protein cta tinh bot co xu
huéng giam dan do enzyme protease xuc tac thiy
phan cac lien két peptide trong phan tir protein.
Protein 1a yéu t6 quan trong quyét dinh su hinh
thanh va 6n dinh két cau bot cta tinh bot nén viéc
giam ham luong protein cting kéo theo do tao bot
cua tinh bot c6 xu huéng giam theo.

Vé6i cung 1 ty 1é enzyme (tir 1 - 3 U/mL), khi
tang thoi gian ngam trich tir 2 - 4 gio, kha nang 6n
dinh bot cta tinh bot hat mit ¢c6 xu huéng giam y
nghia thong keé gitra cac nghiém thitc. Tuy nhién, &
nong do enzyme 3 U/mL, thoi gian ngam trich
tang ti 3 - 4 gio, FS caa tinh bot hat mit giam
khong c6 y nghia thong ké. Diéu nay c6 thé 1a do
kha nang 6n dinh bot ctia tinh bot ciing phu thuoc
vao ham luwong protein trong tinh bot. Thity phan
bang enzyme da duoc ching minh 1a mot cong cu
hiéu qua dé cai thién chitc nang cta protein, bén
canh d6 cac dac tinh chitc nang khac co thé bi anh
hudng nhw gidm kha nang 6n dinh bot ctia protein.
Do ham luong protein gidm kéo theo sy thi€u ai
luc gitta bot khi va moi truong dan dén hién tuong
cang bé mat nén bot hinh thanh khong én dinh
duoc lau [24].

4. KET LUAN

Enzyme protease c6 tac dong hiéu qua doi voi
qua trinh trich va tinh sach tinh bot tir hat mit. Véi
cac thong so ky thuat tng dung enzyme protease
thich hop duoc xac dinh tir két qua nghién ctru 1a
st dung enzyme protease vé6i ti 1& 2 U/ml trong
thoi gian ngam trich 3 gio dat hiéu qua tot hon cac
diéu kién con lai. Két qua nghién cttu mo ra trién
vong tmg dung enzyme protease dé trich va tinh
sach tinh bot tir ngudn phé phidm hat mit dé tmg
dung trong nhiéu linh vuc nhu: Thuc pham, duoc
phdam, my ph4m mang lai gia tri cao hon.
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EFFECT OF PRETREATMENT METHODS ON THE QUALITY OF VACUUM FRIED JACKFRUIT
(Artocarpus heterophyllis Lam.) BULBS

Duong Thi Phuong Lien!, Ho Thi Kha Tu?,

Vo Thi Dieu', Duong Kim Thanh'

! Institute of Food and Biotechnology, Can Tho University

? Student of Food Technology, Can Tho University
Summary

The jackfruit (Arfocarpus heterophyllus Lam.) is well-known in many Asian countries. Jackfruit
seeds contain considerable nutritional benefits such as starch, protein and minerals, but they are
underutilized and often discarded during fruit processing. This study determined the effects of
protease enzyme ratio (0 - 3 U/mL) and enzyme treatment time (2 - 4 hours) on starch recovery
and the quality of extracted jackfruit starch. The results showed that protease enzyme treatment
at a ratio of 2 U/mL for 3 hours was the most effective method, with high starch recovery (57.02 +
1.41%). The product has a high starch content (88.49 + 0.23%) and low protein content (2.38 +
0.09%). The extracted starch has high whiteness (L* value = 96.67 = 0.12). The water absorption
index (WAI), swelling power (SP), bulk density, tapped density, foaming capacity (FC) and foam
stability (FS) of jackfruit starch were 2.12 + 0.02 g/g, 3.35 + 0.11%, 0.50 + 0.01 (g/cm?), 0.60 + 0.01
g/cm?, 27.46 + 0.66% and 6.38 + 0.23%, respectively. The research opened the prospect of
extracting and purifying starch from jackfruit seed waste for application in many fields, such as
food, pharmaceuticals and cosmetics, bringing higher value to this raw material source.

Keywords: Jackfruit seeds, protease enzymes, protein, starch.
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