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TOM TAT

Nghién cieu dwoc thuc hién nham tgn dung xo mit dé ché bién san phzfm
¢6 gid tri nhie nude uéng lén men. Myc dich ciia nghién ciru la xdc dinh
diéu kién thity phdn trong quy trinh ché bién mede uong lén men tie xo
mit dya trén viéc phan tich ham leong ethanol, chat khé hoa tan,
polyphenol, flavonoid, hoat tinh chong oxy héa DPPH va mau sdc san
pham. T hzet ké Box-Behnken duwoc bé tri dé xdac dinh cdc thong. 6 10i
wu, bao gom ty 1é nwde va xo mit (1,5; 2,0 va 2,5 lan, v/w), nong do
enzyme pectinase (0, 0,1 va 0,2% w/v) va thoi gian thuy phdn (10, 65;
120 phit). Két qua cho thay diéu kién t6i wu cho qud trinh thiyy phén xo
mit véi ty Ié meGe - xo mit la 1,9; nong do enzyme pectinase 0,1% va thoi
gian thiyy phén 65 phiit, d¢ con trong san pham dat khodng 4,9% (v/v),
ham heong cdc hop chat cé hoat tinh sinh hoc nhw polyphenol, ﬂavonozd
va DPPH lan luot la 0,511 mgGAE/mL, 0, 022 mgOE/mL va 14,54%.
Két qud nghién ciru cho thdy xo mit la nguén nguyen liéu tiém nang dé
ché bién mieée udng 1én men chiva cac hop chdt cé gid tri sinh hoc.
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Viet Nam ABSTRACT

This study used jackfruit rags to make the value product like fermented
beverages. The objective of this study was to optimise the hydrolysis
conditions to process fermented beverage from the rags of jackfruit in
terms of analyzing total phenolic, total flavonoids, ethanol content,
DPPH scavenging activity and colour of product. Box-Behnken design
was applied in order to determine the optimal hydrolysis parameters,
including the ratio of water to jackfruit rags (1.5; 2.0 and 2.5 times,
v/w), pectinase enzyme concentration (0, 0.1 and 0.2% w/v) and
hydrolysis time (10; 65; 120 minutes). The results showed that the
optimal condition for fermented beverage from jackfruit rags obtained:
a ratio of water to jackfruit rags of 1.9 times, 0.1% concentration of
pectinase enzyme and hydrolysis time of 65 minutes, the ethanol content
in the jackfruit rags was approximately 4.9% (v/v), the content of
biologically active compounds such as polyphenols, flavonoids and
DPPH free radical scavenging capacity were 0.511 mgGAE/mL, 0.022
mgQFE/mL and 14.54%, respectively. These results suggest that the
Jackfruit rags are potential raw materials for the processing of
fermented beverages with a high value of bioactive compounds.

Keywords: Box-Behnken, fermented beverage, jackfruit rags,
optimization
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1. GIOI THIEU

Mit 1a loai cy an qua co gia tri kinh té cao, duoc
trong phd bién trén khip ca nudc, tap trung chu yéu
& céc tinh Dong bang séng Ciru Long. Qua mit co
khdi lugng rat 16n so véi nhitng loai trai cay khac,
trong d6 phan thit qua (an dugc) chi chiém khoang

29%, xo mit chiém 25% téng kh6i luong qua (Dam
& Nguyen, 2012). Viéc st dung mot phan nho qua
mit gy lang phi vé kinh t& va ngudn nguyén liéu.
Miat khac, phin xo trong qua mit ¢6 mui thom va gia
tri dinh dudng khong thua kém so véi thit qua. Theo
Photphisutthiphong and Vatanyoopaisarn (2019),
x0 mit ¢ chira carbohydrate, vitamin, khoang chét,
axit hitu co, cac chit thom va cac hop chat c6 hoat
tinh sinh hoc, trong d6 carbohydrate chiém ty 1¢ cao
(19,77%), day la thanh phan chinh c¢6 thé duoc
enzyme phan giai thanh duong khir va duge dung
lam nguyén li¢u san xuat rugu vang. Do vay, dé giai
quyét van dé vé nguon du cua qua mit, san pham Ién
men tir xo mit lam do uong duogc chu trong nhim tao
sy da dang thuc phdm va d6 udng trén thi truong.
Nudc udng 1én men c6 ndng do con thap, khong qua
chung ct, chtra nhiéu chat dinh dudng va c6 loi cho
sirc khoe. Hién nay, san phdm nay dang 14 mot loai
d6 ubng giai khat duoc wa chudng trén thi truong thé
gii. San phdm duoc yéu thich khong chi vi gid tri
dinh dudng ma vi déy 1a loai dd ubng thich hop véi
moi ltra tudi dic biét 1a phu nit va ngudi gia. Nude
trai cdy 1én men c6 ham lugng con khong cao nhung
dua tao nén sy kich thich ti€u hoa, giap bira an tré
nén ngon miéng hon. Trong qua trinh ché bién cac
loai nuéc udng tir cac loai qua kho thu héi dich qua,
dic biét 1a xo mit 1a ngudn giau pectin (Akter &
Haque, 2019). Do vay, viéc su dung enzyme
pectinase trong qua trinh trich ly gitp dat dugc hi¢u
suét thu hdi dich qua cao hon (Demir et al., 2000;
Will et al., 2000). C6 nhiéu yéu té anh huong dén
qué trinh thuy phan bang enzyme pectinase, trong
d6 ty 1& pha lodng nudc va nguyén lidu, nong do
enzyme pectinase va thoi gian thiy phén c6 anh
hudng 16n dén qua trinh 1én men va chat lugng san
pham. Két qua nghién ctru cia J adhav et al. (2018)
cho thdy ruou mit dat chit luong tét nhat khi pha
lodng ty 1é nudc va nguyén liéu 1a 1/1 va ndng do
enzyme pectinase st dung 12 0,1% cho ra san pham
dat chit lugng t6t nhit. Nghién ctru khac cua Bensi
etal. (2020) cho thdy san phim nuéc ép mit dat ning
suat chiét suit cao dén 82% khi st dung enzyme
pectinase v6i nong do 0,5%, thuy phan trong 2,75
gio ¢ nhiét d6 42,3°C. Nghién ctru nay dugc thuc
hién v6i muc dich tan dung hiéu qua ngudn phu
pham xo mit, ing dung cac cong nghé trich ly dich
quéa bang enzyme dé san xut cac san pham gia tr
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gia ting, gop phan ning cao gia tri st dung xo mit,
dong thoi dua trén co s cac yeu to anh hudng dén
qua trinh trich ly dich xo mit.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Thi nghiém duoc thyc hién tai phong thi nghiém
Vién Cong nghé Sinh hoc va Thyuc phém, Trudong
Dai hoc Can Tho. Nguyén liéu sir dung trong nghién
ctru 13 xo mit tir gibng mit Thai. Xo mit dwoc thu
mua cb dinh tai cac vya mit va cong ty ché bién thyc
pham sir dung nguodn nguyén lidu glong mit Thai
trong tai tinh Hau Giang va van chuyen ve phong thi
nghiém dé thyc hién nghién ctru. Ché pham enzyme
st dung trong nghién cuu thudc nhoém enzyme
pectinase (Pectinex Ultra SP-L, Novozyme,
Pan Mach).

2.2. B tri thi nghi¢m

Dé c6 co sé danh gia chat lwong nguyén liéu sir
dung trong nghién cuu, cac chi tiéu hoa ly co ban
ctia nguyén lidu xo mit dugc phan tich trude khi tién
hanh thi nghiém. Thi nghi¢m dugc b trf trén co s
két qua nghién ciru cua Jadhav et al. (2018), Bensi
etal. (2020) va két qua nghién ciru thim do ting yéu
t6 doc 1ap anh huong dén qua trinh thuy phan xo mit
trong ché bién san phdm nuéc udng 1én men tir xo
mit, thi nghiém t6i wu hoa cho qua trinh thuy phén
bang che pham enzyme pectinase duoc thiét lap véi
ba ycu to gom ty 1€ nude/xo mit (X;: 1,5; 2,0 va 2,5;
v/w), ndng d6 enzyme pectinase (X»: 0; 0,1 va 0,2%,
w/v) va thoi gian thuy phan (Xs: 10, 65 va 120
phut,). Cac tiéu chi chit lwong san pham d¢é Iya chon
cac thong s6 t6i wu hoa 1a mau sic (gia tri L* va b"),
cac hop chét polyphenol (TPC), flavonoid (TFC) va
kha nang loai gdc tw do DPPH. Thiét ké Box-
Behnken dwoc thuc hién bang phin mém
Statgraphics Centurion 15.2.11.0 gdbm 15 nghiém
thirc v6i 3 diém trung tdm va duoc trinh bay cu thé
o Bang 1.

Nguyén li¢u xo mit thu mua dua trén chi tiéu
cam quan (mau hoi vang, khong bi xo den) va ham
luong chat kho hoa tan (15-17%). Xo mit dugc van
chuyen vé dén phong thi nghiém, rura sach, dé réo
nham loai bo tap chét va vi sinh vat bam trén bé mat
nguyén liéu, sau d6 tién hanh phan tich cac chi tiéu
chit luong cua nguyén liéu. Xo mit dugc xay
nhuyén véi nude, thity phan hdn hop véi ché phdm
enzyme pectinase & cac mirc ty 18 nude/xo mit, ndng
d6 enzyme va thoi gian thiy phan thay d6i nhu bd
tri thi nghiém. Sau qua trinh thay phan, hon hop
duoc loc dé thu léy dich qua va diéu chinh ham
luong chat kho hoa tan trong dich qua bang cach bd
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sung duong saccharose dén do Brix 22%. Thanh
trung dich qua bang NaHSOj; véi nong do 130 ppm
& nhiét d6 moi trudng trong thoi gian 2 gio dé tiéu
diét vi sinh vat khong co ich cho qua trinh 1én men;
bd sung 0,01% (w/w) ndm men Saccharomyces
cerevisiae (Safinstant, Mexico) da dugc hoat hoa
véi mat s6 1 Log CFU/mL. Qua trinh 1én men duoc
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tién hanh & nhiét do phong trong thoi gian 40-48 gioy
dén khi dich 1én men dat do con 5-6% (v/v) va tién
hanh phén tich ham luong ethanol, do mau séc (L*,
b"), ham lugng cac hgp chat sinh hoc (polyphenol,
flavonoid tong s6), kha ning loai bo gbc ty do
(DPPH). Khi lwgng nguyén liéu xo mit sir dung 1a
1 kg/nghiém thirc, thi nghiém lap lai 3 lan.

Bang 1. Thiét ké Box—Behnken cho cac bién nhan t6 thiiy phan xo mit

Bién ddc 1ap Ty 1€ nuwée/xo mit Nong dd enzyme Thai gian thiiy phan
(nhan to) (v/iw) (X1) (%, wiv); (X2) (phut); (X3)
Mitic cao 2,5 (+1) 0,2 (+1) 120 (+1)
Trung binh 2,0 (0) 0,1 (0) 65 (0)
Miic thap 1,5 (-1) 0(-1) 10 (-1)
Thir ty mau X X X3

1 0 0 0

2 0 +1 +1

3 0 -1 +1

4 +1 0 +1

5 0 0 0

6 0 +1 -1

7 0 -1 -1

8 +1 +1 0

9 +1 0 -1

10 -1 +1 0

11 -1 0 +1

12 +1 -1 0

13 0 0 0

14 -1 -1 0

15 -1 0 -1

2.3. Phwong phap phéan tich

Ham luong polyphenol tong s6 dugc xac dinh
bang phuong phap Folin-Ciocalteu theo Singleton et
al. (1999). Ham lugng téng flavonoid dugc xac dinh
bang phwong phap so mau phirc vé6i clorua nhém
theo Zhu et al. (2010). Kha ning loai bo gbc tu do
DPPH dugc x4c dinh bang phuong phép so mau tir
phan Gng véi dung dich DPPH trong methanol theo
Mensor et al. (2001). Mau sic (L*, b*) dugc x4c dinh
bang cach st dung thiét bi do mau Colorimeter
(Konica Minolta CR-20, Nhat). D6 con (% thé tich
ethanol ¢ 20°C) dugc xac dinh theo phuong phap
AOAC 982.10-1985. P9 4m xé4c dinh bing phwong
phap sdy & nhiét do 105°C dén khdi lwong khong doi
(TCVN 1867:2001). Ham lugng dudng téng dinh
luong bing phuong phép Lane-Eynon (Lane &
Eynon, 1924).
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2.4. Phwong phap xir Iy s6 li¢u

S6 ligu tir thiét ké t0i wu hoa ciia céc bién tiéu
chi dugc phan tich hoi quy da bién va xac dinh cac
thong s6 t61 uu cua qua trinh thuy phan bang phan
mém Statgraphics Centurion 15.2.11.0.

Ham toan hoc Y;, thé hién bién tiéu chi (gi4 tri
mau L* va b", polyphenol, flavonoid, DPPH), twong
quan véi ba bién doc 1ap (théng sé cua qua trinh);
cu thé:

Xi: Ty 1¢ nudce/xo mit (v/iw);

X,: Nong d6 enzyme pectinase (%, w/v); va
X3: Thoi gian thiy phan (phut).

Phuong trinh hoi quy da bién c6 dang:

Yi=Bo+ BiXi + BaXo + B3Xs + BriXi? + BaaX2?
+ B33 X532 + P12XuXo + P13XiXs + PXoXs
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3. KET QUA VA THAO LUAN
3.1. Thanh phén héa hoc nguyén liéu xo' mit

Thanh phéan hoa hoc nguyén liéu xo mit la yéu td
quan trong anh hudng rat 16n dén chét luong san
phim nuéc ubng 1én men trong qua trinh ché bién.
Thanh phan hoa hoc 13 cac hop chat hitu co va vo co
cAu tao nén té bao cua trai. Thanh phan hoa hoc thay
dbi tiry theo gidng, diéu kién canh tac, thoi diém thu
hoach. Vi vay, viéc xac dinh cac thanh ph?m co ban
ban dau cia xo mit 14 rat can thiét, gitip cho viéc lya
chon phuong phap ché bién thich hop (Nguyen et

, 2006). Két qua phan tich dugc tong hop &
Bang 2.

Bang 2. Thanh phin héa hoc nguyén li¢u xo mit

Chi tiéu phan tich Ham lugng”
Do am (%) 71,63+2,26
Chit kho hoa tan (%) 17,96+1,67
Pudng téng s6 (%) 13,73+1,05
Axit tong s6 (%) 0,13+0,04
Vitamin C (mg/100 g) 1,50+0,12
Polyphenol tong s6 (mgGAE/g 1,18+0,09
chat kho)

Flavonoid tong s6 (mgQE/g 0,32+0,05
chat kho)

Kha ning loai gbc tw do, DPPH  28,10+2,41
(%)

*Két qud trung binh ciia 3,lcfn lap lai. Sai s6 thé hién
trong bang la dé léch chuan (STD) cua gia tri trung binh

Két qua Bang 2 cho thiy ngudn nguyén liéu xo
mit Thai st dung trong nghién ctru chira ham lugng
duong tong 1a 13,73%, cao hon ham lugng duong
tong c6 trong xo mit nghé (6,82%) va xo mit dira
(2,30%) (Nguyen, 2010). Chat kho hoa tan trong xo
mit Thai ciing chiém ty 18 cao (17,96%). Trong do,
duong 1a thanh phan chinh trong tong ham lugng céc
chat kho hoa tan, ngoai ra con cac thanh phém khac
nhu axit, chat thom, vitamin, enzyme, chit khoang
va mudi ctia cac axit hiru co, thich hop dé tan dung
ché bién nuéc udng lén men. Ket qua phan tich ham
lu’orng vitamin C va axit tong sO trong xo mit Thai
thdp hon két qua khao sat nguyén liéu xo mit cua
Tong et al. (2018) véi gia tri 1an luot 1a 3,5 mg/100
g va 0,29%. Theo Tran (2011), tit ca cac loai qua
néu co6 chira duong, protein, mudi khoang va khéng
chira cac chat doc hai ddi véi ndm men déu co thé
sir dung dé ché bién nudc 18n men va ruou. Tuy
nhién, trong qua trinh ché bién co giai doan pha
lodng dich qua, vi vy can phdi ché thich hop dé tao
diéu kién thuan loi cho qua trinh 1én men xay ra hi¢u
qua. Bén canh d6, sy hién di¢n cua cac hop chét co
hoat tinh sinh hoc trong xo mit nhu polyphenol,
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flavonoid, hoat tinh chdng oxy héa DPPH c6 tac

dong tich cyc dén gia tri dinh dudng cia san phém

Nhu vay, tir két qua phan tich Bang 2 cho thay X0

mit tir giong mit Thai thich hop dé tan dung ché bién
nude uong 1én men.

3.2. Anh huéng ciia tj 18 nwée/xo mit, ndng

dd enzyme va thoi gian thily phan dén d

Brix, ham hrong ethanol trong sian phim

Ham lugng chét kho hoa tan (°Brix) con lai sau
qué trinh 1én men va ethanol trong san pham 14 chi
tiéu quan trong dung dé danh gia kha néng 1én men
clia ndm men, chit luong cling nhu nhiéu diéu kién
bao quan ddi voi san pham nudc 1én men (Luong,
2006). Két qua anh huong cua cac nhan to ty 18
nude/xo mit, ndng do enzyme va thoi gian thuy phan
dén °Brix va ham lugng ethanol cua dich xo mit [én
men duoc thé hién & Bang 3. Két qua cho thay
nghiém thirc 14 (ty 1& nude/xo mit 1,5 1an, khong bo
sung enzyme, thoi gian thuy phan 65 phut) cho ham
luong ethanol cao nhét va °Brix con lai thip nhat
trong 15 nghiém thirc, 1an Iuot 1a 6,2% (v/v) va
14,17%. Nguoc lai, nghiém thtc 4 (ty 1€ nudc/xo
mit 2,5, nong d6 enzyme 0,1%, thoi gian thily phan
120 phut) cho ham luong ethanol trung binh thap
nhit va °Brix con lai cao nhét, 1an luot 14 4,3% (v/v)
va 17,33%. Céac nghiém thure c6 ty 1€ pha loang khac
nhau cho °Brix va ham lugng ethanol khac nhau.
Nhitng nghiém thirc c6 ty 1€ pha lodng cang cao ham
lwong ethanol cang thap. Nguyén nhan c6 thé 1a do
thanh phﬁn dinh dudng nhu dam, khoang, vitamin,
cac chat kich thich sinh truong cho té bao nAm men
trong dich 1én men giam dan khi ty 1¢ pha loang cang
cao nén nam men hoat dong yeu Nam men can ¢
ngudn dinh dudng dé phat trién, trong d6 dudng va
khoang dong vai tro quan trong trong su trao doi
chat dé duy tri sy sinh truong va phat trién cua
nam men.

Bén canh d6, Bang 3 cho thdy ndng do enzyme
¢6 anh huéng dén ham luong ethanol. Viéc bd sung
ché pham enzyme pectinase dé lam chét xiic tac cho
qua trinh thuy phan pectin va nhom methyl cia
pectin, tao su phan cat pectin din dén giam kha ning
giit nudc, tao diéu kién nudc va cac chat khoéng
trong té bao thoat ra, lam cho dd nhét cia hdn hop
nude trai cay giam (Kashyap et al., 2001). Khi ndng
do enzyme cang cao thi qué trinh thily phan dién ra
cang triét dé. Tuy nhién, theo Jiang et al. (2020) thi
enzyme pectinase cO thé anh huong dén cau tric cia
té bao nam men tir d6 anh hudng dén hoat dong
chuyén héa ctia nAm men trong qué trinh 1én men.

Ngoai ra, péu khong bé, sung enzyme pectinase
thi ty 1€ thu hoéi dich qua thap, 1am cho san pham bi
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ducvadé lang can (Nguyen et al., 2002). Do do, viéc
xac dinh ndng d6 enzyme bd sung phii hop 1a can
thiét dé trich ly hiéu qua dich qua ma khong anh
huong dén qué trinh 1én men hay lang phi enzyme.
Bén canh d6, thoi gian thity phan quéa ngan hay quéa
dai s& 1am cho ham lugng ethanol sinh ra thap (cac
nghiém thirc c6 thoi gian thiy phan 10 va 120 phut).
Thoi gian thiy phan c6 vai tro lam ting kha nang
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tiép xuc giita nguyén liéu va enzyme pectinase dé
cac chat khoang dé dang di chuyén ra bén ngoai. Tuy
nhién, lugng co chit dugc ¢ dinh va giam dan theo
thoi gian thily phan; do d6, néu kéo dai thoi gian
thity phan ciing khong tao ra san pham nhiéu hon ma
¢ thé mat nhiéu thoi gian, dich qua bi chua do su
phat trién ciia cac loai vi sinh vat khac, anh huong
dén giai doan 1&€n men (Jacob, 2009).

Biang 3. Anh hwéng cia ty 1¢ nuwéc/xo mit, nong d9 enzyme va thoi gian thiy phan dén °Brix,

ham lwgng ethanol

Nghiém Ty I¢ nwéc/xo mit  Nong dp enzyme  Thoi gian thiy Do Brix Ethanol
thire (v/iw) (%, WiV) phén (phiit) (%) (%, VIV)
1 2,0 0,1 65 16,67° 4,90t
2 2,0 0,2 120 16,83° 4,57
3 2,0 0,0 120 15,67 5,658¢
4 2,5 0,1 120 17,33% 4,30¢
5 2,0 0,1 65 16,83° 4,934t
6 2,0 0,2 10 17,00% 4,36%
7 2,0 0,0 10 16,50% 4,70¢f
8 2,5 0,2 65 17,00% 4,65
9 2,5 0,1 10 17,832 4,40
10 1,5 0,2 65 15,504 5,803
11 1,5 0,1 120 15,504 6,10
12 2,5 0,0 65 16,67° 5,10¢¢
13 2,0 0,1 65 16,83° 4,834t
14 1,5 0,0 65 14,17¢ 6,20°
15 1,5 0,1 10 15,67 5,370

Ghi chii: Gid tri trung binh trong cing mot ¢ét ¢é cdc chit cdi a, b, ¢ khdc nhau biéu thi s khdc biét c6 y nghia thong ké

o murc y nghia 5%

3.3. Tbi wu hoa qua trinh thay phan cho san
pham nuwéc uong lén men tir xo' mit

3.3.1. Thiét lgp mé hinh hoi qui

Mo hinh hdi qui ciia cac tiéu chi chat luong san
pham nhu mau sic (L*, b*), TPC, TFC va kha ning
loai gbc tw do DPPH theo 3 nhén t6 ty 18 nudc/xo
mit (X1), n6ng d6 enzyme pectinase (X) va thoi
gian thuy phén (X3) dugc thé hién & Bang 4 va Hinh
1. Gia tri - lack of fit (thé hién sai biét do khong phu
hop v6i phuong trinh hdi quy) ciia cac mé hinh hdi
qui déu > 0,05 di cho thdy mo hinh phu hop véi sb
liéu thyc nghiém (Zabeti et al., 2009). Theo Joglekar
and May (1987), mé hinh twong quan 6t can c6 hé
sO xac dinh R? > 0,8. Cac gia tri R? cta cac mo hinh
deu 16n hon 0,95 (Bang 4) cho thdy khong c6 nghi
véan gi vé cac m6 hinh hdi qui mod phong cac bién
theo nhan t khao sat.
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Ty 1¢ nudc/xo mit va thoi gian 1én men c6 anh
huéng 16n dén mau sic (L*, b") cua dich 1én men.
Trong do, gia tri mau b* chiu tdc dong chinh bdi ty
1€ nudce/xo mit (ca bac 1 va bac 2 ciia phuong trinh
voi muc y nghia 0,05; 0,01 va 0,001), trong khi béac
mot va hai ciia bién nong do enzyme b sung khong
anh huong dang ké dén mau sic b* san pham. Vi
gia tri mau L*, ca hai nhan t6 ty 1& nuéc/xo mit va
thoi gian thuy phan (ca bac 1 va bac 2 cta phuong
trinh va tuong tac giita 2 nhén t6) 1a yéu t6 quan
trong tac dong co y nghia nhat dén mau sic L* cta
san pham (Béang 4). Khi ty 1¢ pha lodng cang ting
thi lwong nudc st dung cang nhiéu, 1am lodng cac
thanh phén dang hién dién trong dich qua nén mau
nudc uong lén men bi nhat. Ngoai ra, vitamin C co6
trong san pham 13 chat c6 kha ning lam giam cac
dan xuét o-quinone hinh thanh tir qua trinh oxy hoa
enzyme cua cac hop chat phenolic, ¢6 thé ngin chin
qué trinh sdm mau, lam cho san phim ¢6 mau sang
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hon (Barril et al., 2009). Tuy nhién, khi thoi gian
thity phan dai (120 phut) thi mau sdc san phdm tré
nén nhat va sém mau hon (Hinh 1). Theo Ferreiara
and Rodriguez-Amaya (2008), carotenoid dé bi pha
hiy boi cac tdc nhan nhu cac phan g pectolytic,
Bang 4. Hé s6 phwong trinh hdi quy da bién
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anh sang, nhiét d6 qua trinh oxy hoéa. Khi thoi gian
thiy phan cang dai, sy phan huy cac hop chat
carotenoids trong qua trinh xir 1y enzyme dién ra
cang manh nén mau cang sam va nhat.

Hé s Mausic (L)  Mau sic (b") TPC TFC DPPH

Bo 9,975 4,4575 0,136496 -0,0883542 6,24708
Bi NS 2,645 0,307092* 0,106192° NS

B2 NS NS NS -0,0380417* 9,88333"
Bs 0,0622708" NS NS NS 0,0199097"*
Bii -10,2995™ -0,965" -0,0737167" -0,0290667" -1,73167*
B2 NS 3,8 NS NS NS

B 0,0282583" NS NS NS -0,00408333™
B2 -306,137" NS -3,50542™ -0,431667" -44,5417*
Bos NS NS -0,00138333" NS 0,025
Bss -0,000930104™  -0,000110764* -0,00000273032" -0,0000028588"* -0,0000924769"*
R? 0,983 0,991 0,951 0,976 0,980

Lack of fit 0,056 0,928 0,089 0,336 0,088

(NS: Khéng cé y nghia, *, ™ va *** thé hién mirc dg y nghia twong iing véi 0,05, 0,01 va 0,001)

b
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555.62 46.046.8
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mirc y nghia 0,05 va 0,01) va bi anh hudng mot phan

Két qua Bang 4 va Hinh 1 cho thiy ham luong
TPC va TFC bi anh hudng chu yeu boi nhén to ty 1&
nudc/xo mit (ca bac 1, bac 2 cia phuong trinh véi
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boi nong do enzyme va thoi gian thiy phéan (bac 2
cua phuong trinh). Khi tang ty 1€ pha loang nudc/xo
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mit tir 1,5 dén 2,0 (v/w), ndng do enzyme pectinase
tir 0 dén 0,1% véi thoi gian thuy phan 65 phut thi
ham luong TPC va TFC ting. Tuy nhién, khi tiép
tuc gia ting gia tri cac nhan td trén thi ham lugng
TPC va TFC bét dau giam dan (Hinh 1), do luong
nudce sir dung cang nhiéu lam lodng cac thanh phan
dang hién dién trong san pham. Két qua nay phu hop
v6i nghién ciru cia Wang et al. (2009) vé su gia ting
dang ké cac hop chat phenolic khi b6 sung enzyme
pectinase trong ché bién nudc ép tir cac loai qua
mong. Theo Wang et al. (2009), khi co chit tiép xtic
v6i enzyme pectinase, pha v& thanh té bao s& phong
thich phenolic tir cac hop chét phenol & dang lién
két, co su chuyén hoéa hop chét phenolic & dang
khong hoa tan thanh hoa tan, cé sy phan huy cac
lignin dan dén phong thich axit phenolic hodc lam
phat sinh thém phenolic méi, 1am cho TPC trong
dich qua tang. Khi thura co chat ma nong do enzyme
tang thi toc do  phan Gmg tang, khi nong do enzyme
bdo hoa véi ndng d9 co chét thi van toc phan tmg
khong thay doi hodc khong ting thém. Neidhart et
al. (2002) va Sharma et al. (2014) ciing cho réng khi
xtr Iy enzyme lam ting kha ning pha huy té bao, ting
kha ndng hoa tan lam giam d¢ nhét dung dich va giai
phong cac hop chit co hoat tinh sinh hoc. Tuy thoi
gian thiy phan khong anh huong 16n dén ham luong
TPC va TFC trong san pham (Bang 4), nhung khi
thoi gian thay phan du dai gitp co chét tiép xuc voi
enzyme pectinase pha v té bao, phong thich cac
hop chat polyphenol va flavonoid ra méi truong.
Néu thoi gian thay phéan qua dai (120 phut), cac hop
chat da duoc phong thich ra moi truong tiép xtic qua
lau v6i khong khi rat dé bi oxy héa, din dén
polyphenol va flavonoid trong dich qua giam.
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Kha ning loai gbc tu do phu thudc vao nhiéu yéu
t6, trong d6 quan trong nhét 1a ham lwong cc hop
chit co hoat tinh sinh hoc trong san pham (Gardner
et al., 2000). Hoat tinh chéng oxy hoa DPPH trong
dich 1én men bi anh hudng nhiéu nhét bai néng do
enzyme va thoi gian thuy phén (ca bac 1, bac 2 cua
phuong trinh) va ddng thoi c6 su tuong tac gitra ty
1€ nudc/xo mit va thoi gian thiy phan (p<0,01)
(Bang 4). Khi ting ndng do enzyme pectinase tir 0
dén 0,1% vdi thoi gian thay phan tir 10 dén 65 phut
cho kha ning loai goc tu do DPPH cao (Hinh 1). Tuy
nhién, khi nong do enzyme cang cao lam cho cac
hop chét c6 kha ning khang oxy hoa bi phan hity,
lam tang cac phan ung hda hoc, c6 su oxy hoa cac
chit béo trong nguyén liéu hinh thanh cac gdc tu do
moéi. Dong thoi, thoi gian thuy phan qua dai lam cho
céc chit co hoat tinh sinh hoc TPC va TFC dé bi oxy
hoa nhu d& cap & trén. Chat luong va sb luong cac
hop chit nay giam nén s& lam giam kha ning loai
gbc tu do.

3.3.2. Téi wu héa dong thoi nhiéu bién bé mat

dap vung

Bang 5 cho phép lwa chon thong s6 ti wu cua
qué trinh thay phan cho timg tiéu chi hodc két hop
céc tiéu chi voi nhau, cu thé nhu chon thong s6 tbi
wu cho san pham c6 mau vang (b* cao) khi ty 1¢ pha
lodng nudc/xo mit va ndng do enzyme bd sung &
murc thép, 14n luot 1a 1,5 1an va 0,02%, cac hop chat
¢6 hoat tinh sinh hoc TPC, TFC va DPPH duy tri &
mirc cao, cu thé TPC c¢6 khuynh hudng cao khi 3
nhan t6 ty 16 nuéc/xo mit, ndng d6 enzyme pectinase
va thoi gian thuy phan duy tri & mac trung binh.
Trong khi d6, kha ning loai bo gbc tu do cao khi
tang nong do enzyme (0,14%) va thoi gian thiy
phan (83 phut).

Béng S. Gia tri toi wu cta cic nhin to theo cac bién tiéu chi

Bién tiéu chi (gia tri tdi da) Xi X2 X3
Gia trj L* (52,52) 1,98 0,10 63,03
Gia tri b* (6,65) 1,50 0,02 55,67
TPC (0,513 mgGAE/mL) 2,08 0,11 54,01
TFC (0,023 mgQE/mL) 1,87 0,06 64,14
Kha ning loai gbc tw do DPPH (14,61%) 1,94 0,14 83,17
Gia tri L*, b* (52,33 va 6,48) 1,86 0,09 51,54
TPC, TFC, DPPH (0,511 mgGAE/mL, 0,022 mgQE/mL va 14,54%) 1,92 0,11 66,23
Tét ca céc tiéu chi

- Gia tri L(52,45), b (6,44)

- Ham lugng TPC (0,511 mgGAE/mL) 1,91 0,10 64,94

- Ham luong TFC (0,022 mgQE/mL)
- Kha nang loai goc tu do DPPH (14,54%)

Trong trudng hop tdi wu hoa cho tit ca cac tiéu
chi, cac thong so toi uu clia qua trinh thiy phén la
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pha loang xo mit v6i ty 1€ nude/xo mit 1,91 viw (dé
thudn tién co6 thé chon ty 1¢ 1,9), nong do enzyme
pectinase 0,1% v&i thoi gian thuy phan 64,94 phat
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(dé thuan tién c6 thé chon thoi gian thuy phan 65
phut). Vi nhitng thong s t6i vu nay thi san phim
dat mau sic dep (vang sang) v6i gia tri L* 52,45 va
b* 6,44; ham luong cac hop chét ¢6 hoat tinh sinh
hoc nhu TPC, TFC va DPPH dat gi4 tri cao lan luot
12 0,511 mgGAE/mL, 0,022 mgQE/mL va 14,54%.

4. KET LUAN

Diéu kién thuy phan xo mit ¢6 anh huong dén
qua trinh 1én men va chat luong san pham nudc ubng
1én men tir xo mit. Thong s6 t6i wu cho qua trinh
thuy phan xo mit vdi ty 1¢ pha lodng nudc va xo mit
1a 1,9 1an, ndng do enzyme pectinase bd sung 0,1%
va thoi gian thity phan 65 phut thu duoc san phim
¢6 mau vang sang dep, c6 chira ham luong cac hop
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