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ABSTRACT

Bouea macrophyla (Bouea macrophylla Griffith) from Binh Minh, Vinh Long province
was used for the study. The effect of extraction conditions, such as types of enzyme
(pectinase and hemicellulase) with different concentrations ranging from 0.03 to 0.05%
for 30 to 60 mins on juice recovery and the contents of bioactive compounds were studied.
The obtained results showed that the sample was treated by pectinase concentration of
0.04% for 45 mins given the highest juice recovery (85.33%). At these treatment
conditions, the content of total polyphenols, beta-carotene, vitamin C were 39.42
mgGAE/mL, 0.83 ug/mL, and 32.12%, respectively. Response surface methodology with
central composite design was employed to optimize pectinase concentration
(0.035+0.045%) and incubation time (4050 mins). Based on response surface and
desirability graph, the optimum conditions for extraction of Bouea macrophyla pulp were
at the concentration of 0.041% of pectinase enzyme for the incubation time of 43.2 mins
resulted in highest juice yield (86.95%), and the contents of polyphenol, beta-carotene
and vitamin C were 38.94 mgGAE/mL, 0.83 ug/mL, 32.52 mg%, respectively.

TOM TAT

Nghién cvu qua trinh trich ly dich qua dwoc thuc hién trén trai thanh tra (Bouea
macrophylla Griffith) ¢ thi xid Binh Minh, tinh Vinh Long. Anh hudng ciia diéu
kién trich ly, bao gom: loai enzyme (pectinase va hemicellulase), nong dé enzyme
(0,03+0,05%) va thoi gian trich ly (3060 phit) dén hiéu sudt thu héi va ham
heong cdc hop chat sinh hoc cia dich quad thanh tra dwoc nghién ciru. Két qua dat
dirgre cho thay thit qud nghién thanh tra dirge xik Iy voi ndng do enzyme pectinase
0,04% trong 45 phiit cho hiéu sudt thu héi dich qud 1 cao nhdt (85,33%). Véi diéu
kién xit Iy nady, ham lwong cdc hop chat sinh hoc polyphenol téng, beta-carotene,
vitamin C twong teng la 39,42 mgGAE/mL, 0,83 ug/mL, 32,12 mg%. Thiét ké thi
nghiém t6i wu héa bdngphuongphap bé mdt ddp iing véi mé hinh phikc hop trung
tam duwge sir dung dé t6i wu nong dg enzyme pectinase (0,035+0,045%) va thoi
gian 1 (40+50 phiit). Dya vio cdc biéu do va phan tich div liéu, diéu kién t6i wu
cho qua trinh trich ly dich qua thanh tra la 0,041% enzyme pectinase va u trong
thoi gian 43,2 phit cho hiéu sudt thu héi (86,95%) cao nhdt va ham long
polyphenol tong s6, vitamin C, beta-carotene twong vmg la 38,94 mgGAE/mL,
32,52 mg%, 0,83 ug/mL.

Trich dan: Nguyen Thi Huynh Nhu, Nguyen Minh Thuy va Nguyén Thi Diém Suong, 2018. Tbi wu hoa cac
thong s6 qua trinh xir Iy enzyme dé tang san luong dich trich va cac hop chat co hoat tinh sinh hoc
tir trai thanh tra (Bouea macrophylla Griffith) bang phwong phap bé mit dap tmg. Tap chi Khoa
hoc Truong Dai hoc Can Tho. 54(S6 chuyén d&: Nong nghiép): 117-125.
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1 GIOI THIEU

Thanh tra 1a dac san tht hai, sau bu6i Nam
Roi cua thi xa Binh Minh, tinh Vinh Long. Thoi vu
trai chin vao khoang thang giéng dén cudi thang 3
am lich. Piém dic biét cta trai thanh tra Binh Minh
1a tinh chat quy hiém ctia n6. Trai thanh tra co 2 loai
chua va ngot, ngoai mui vi thom ngon, mau sdc va
mAu ma trai dep, trai thanh tra con chira nhiéu chat
dinh dudng quy va can thiét cho co thé. Bén canh
cac thanh phan chu yéu la nuéc, acid hitu co va
duong, trai con chira cac chat chdng oxy héa (Rajan
and Bhat, 2016) nhu: flavonoids, beta-carotene va
vitamin C, nhiéu dang vitamin nhém B (B1, B2 va
B3). Nhiéu enzyme va khoang chat nhu: calcium,
phosphor, sét cing hién dién trong trai (Siripanuwat
etal., 2012). Do s hitu nhiéu chét dinh dudng quan
trong, trai thanh tra c6 nhitng dic diém quy nhu:
ngan ngura ung thu, giam cholesterol, giup ti€u hoa,
diéu chinh duong huyét, giam can, tot cho hoat dong
clia tim, bé mat, lam giam cac pha hoai do qua trinh
oxy hoa gay ra bai cac gbe tu do, lam cham qua trinh
ldo hoéa (Rajan and Bhat, 2016). Véi gia tri chat
luong cao va khan hiém trong nam, cting vdi tinh
trang hu hong nhanh cua trai thanh tra sau thu hoach
& diéu kién nhiét do binh thudong, ngudi tiéu dung
kho tiép can voi loai nguyén liéu co gia tri dinh
dudng nay trong doi sdng hang ngay. Hién nay &
ving trong, trai thanh tra chi dugc sir dung don gian
an tuoi, dim duong va da tao ra loai nudc giai khat,
néu canh chua, tron goi, kho chung véi ca hodc sén
lam mut, chua tim thay nhiéu cong trinh nghién ctru
ché b1en da dang san pham tir trai thanh tra mic du
ngudn nguyén liéu “ngon—sach—la” nay hién dién rat
lau doi 6 nude ta. Vi vay, viée ap dung cac ky thuét
ché bién (cting 1a myc ti€u ton trir) nguon nguyén
lidu nay dé co the sir dung va ché bién san pham
quanh nim 13 vén dé cin quan tdm. Trong ché bién
cac dang nu6e ép dbi voi cac loai qua ¢ phan thit
qua khé tach nudce, nhidu két qua nghién ciru cho
thy viéc bd sung enzyme dat dwoc hiéu suat thu hoi
cao hon (Demir et al., 2000; Will et al., 2000;
Nguyen Minh Thuy va ctv., 2013). Cac enzyme gitp
lam mém cac mo thyuc vat, hd tro giai phong cac
thanh phan trong té bao va cai thién hiéu suét trich
ly (Muhammad, 2009). Qua trinh trich ly dich qua
cling 1a cong doan quan trong anh huong dén chat
luong va nang cao gia tri kinh té cho tién trinh san
xuit (Nguyén Minh Thiy va Nguyén Thi My
Tuyén, 2016).

Muc tiéu cta nghién ctru nay la tng dung hiéu
qua hai loai enzyme & cic mirc nong do va thoi gian
w/trich ly khac nhau dé khao sét tic dong ciia chung
dén hiéu suat trich ly va chat luong dich qua thanh
tra (cac hop chét sinh hoc). Hi¢u suat trich ly va ham
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luong cao nhét cac hop chét sinh hoc quy trong dich
qua thanh tra dugc udc tinh va anh hudng cia cac
bién doc 1ap duoc danh gia bang cach st dung mod
hinh bé mit dap tng, da dugc st dung tdi uu hoa
trong cac Ung dung cong nghiép va cac qua trinh
khac do tinh tién loi va thyc té cua chung (Kurozawa
et al., 2008).

2 PHUONG PHAP NGHIEN CUU
2.1 Chuin bi nguyén liéu

Trai thanh tra (chua va ngot) dugc thu hoach &
ép bong Hung 2, xa Pong Thanh, thi xa Binh Minh,
tinh Vinh Long. Sau khi thu hoach, trai dugc phan
loai theo dd chin va kich ¢&. Chon trai ¢c6 mirc d6
chin nhat (mau vang sam) cho tién trinh nghién ciru.
Sau khi chon, trai dugc rira sach bén ngoai va cho
vao thiét bi cha (Pulper Finisher), tach vé va hat, thu
thit qua nghién thanh tra. Trir thit qua nghién trong
tu dong (-10°C) cho cac nghién ciru thue hién.

Enzyme pectinase thwong mai (Pectinex Ultra
SP-L, Cty Novozymes Singapore) thanh phin:
polygalacturonase PGU: 10589; ty trong: 1,163;
total viable count/G: 100; vi khudn coliform
/G&lt;10;

Enteropathogenic E. Coli: khong phat hién;
Salmonella: khong phat hién. San pham dugc chimg
nhan do tinh khiét ciia san phdm enzyme chat luong
cao boi Uy ban hoi dong cac chuyén gia vé phu gia
thuc pham (goi tat 1a JECFA) do T chirc Y té thé
giéi (WHO) va T6 chirc Nong lwong Lién hiép qubc
(FAO) phdi hop diéu hanh.

Enzyme hemicellulase: hoat tinh 150 Ku, thu
nhan tr Aspergillus niger, USA.

2.2 BO tri thi nghiém

2.2.1 Anh hiedng cia logi va nong do enzyme
(pectinase va hemicellulase), thoi gian xi Iy den
hiéu qua trich ly va chat lwong nuoc ép thanh tra

Thi nghiém dugc bd tri hoan toan ngau nhién véi
3 nhén t6 va 3 mirc do: loai enzyme (pectinase,
hemicellulase), nong d6 enzyme (0,03+0,05) va thoi
gian thuy phan (30+60 phut). Can thit qua thanh tra
nghién va pha loang thit qua nghién véi nude cat
theo ty 1¢ 1:1, bd sung enzyme voéi cac loai va ndng
do khac nhau, riéng miu ddi chimg khong xur 1y
enzyme. U & nhiét d6 35+40°C trong cac mic thoi
gian 30, 45 va 60 phut. Thuc hién v6 hoat enzyme &
nhi¢t d¢ 99+1°C trong 5 phut trude khi ép tach dich
thanh tra. Xac dinh hiéu sudt trich ly (H%), dwoc
tinh bang ty sb gitta m (khdi lwong dich trich thu
dugc, kg) va m, (khdi lwong nguyén liéu ban dau,
kg) va chit luong dich qua (ham luong polyphenol
téng, p-carotene va vitamin C).
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2.2.2  Téiuwu héa cdc yéu té anh hieong (nong
do enzyme, thoi gian trich ly) dén hiéu sudt thu hoi
dich qua va ham lwong 16i da cdc hop chét ¢6 hoat
tinh sinh hoc

Duya trén co so di chon ndng d6 va loai enzyme
thich hop tir két qua nghién ciru, thiét ké t6i wu hoa
cac nong do enzyme lan can béng phuong phap bé
mit dap ing nham xac dinh cac thong s6 toi wu cho
qua trinh trich ly dich trai thanh tra. Thi nghiém
dugc b tri hoan toan ngau nhién véi hai nhén t6 bao
gém ndng do enzyme (X;) va thoi gian xir Iy (Xy)
voi 5 mire d6 (-o; -1; 0; +1; +a) theo mo hinh phire
hop trung tam, trong do ¢6 2 diém tam voi tong sb
nghiém thurc 1a 10 (Bang 1).

Thit qua thanh tra nghién dwoc can chinh xac
khdi luong (1 kg), bd sung enzyme véi cac ndng do
va 0 & cac thoi gian duoc b tri theo 10 nghiém thirc
(Bang 1). Thuc hién vo6 hoat enzyme & nhiét do
99+1°C trong 5 phut trudc khi ép tach dich thanh tra.
Xéc dinh hiéu suét thu hdi (H%) va chat lugng nude
ép (ham lugng polyphenol tong, P-carotene va
vitamin C.

Bang 1: B6 tri thi nghiém theo mé hinh phirc hop

trung tim

STT X1 X>
1 0 0
2 -1 -1
3 1 -1
4 -1 1
5 1 1
6 -a 0
7 +o. 0
8 0 -0
9 0 +a
10 0 0

2.3 Cac phwong phap phan tich

Cac hop chét c6 hoat tinh siqh hoc trong dichﬂqué
thanh tra dugc phan tich bao gom polyphenol tong,
B-carotene va vitamin C.

Ham lwgng polyphenol téng: phan tich dua trén
phuong phap Folin-Ciocalteu (Hossain ef al., 2013).
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Ham lugng B-carotene: xac dinh bang phuong
phéap quang pho (Fikselova et al., 2008)

Dinh lugng vitamin C: theo phuong phap chuén
d6 Iod (Nguyén Van Mui, 2001)
2.4 Xirly va thong ké dir liéu thu thap

Cac dir liéu thu dugc trong qua trinh nghién ctru
dugce tinh todn va v& do thi bang phian mém
Microsoft Excel 2010. Phan tich théng ké & murc ¥
nghia 5% va phuong phap bé mat dap ung sir dung
phin mém Statgraphic Centurion XV.I (Hoa Ky).

Phan tich théng ké (Statgraphic) dugc sir dung
dé chon mé hinh phu hop cho cac dir liéu thu thap.
Mo hinh (1) dwgc dé xuét (gia tri Y) trong trudng
hop nay:

Y = b, + bpXy + bunXn? + bumXaXm (1)

Trong d6, b, 14 hé $6; by, buy va buy 12 céc hé s
béc 1, bac 2 ctia phwong trinh hoi quy; X,, X, la cac
gia tri cua bien doc lap.

Dé chon diéu kién t6i wu, phan tich hdi quy da
bién dugc ap dung dién ta su thay d6i ham lwong cac
chét c6 hoat tinh sinh hoc (polyphenol tong, beta-
carotene, vitamin C) ctiia dich qua thanh tra dugc xac
dinh 12 bién phu thudc vao n6ng d6 enzyme va thoi
gian trich ly dugc ghi nhan (ky hi¢u la X; va X»
tuong tng). Kiém dinh sy twong thich cua dir liéu
theo mo hinh va thuc nghiém dugc thyc hién.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia loai va ndng d enzyme
(pectinase, hemicellulase) va thoi gian trich ly
dén hiéu suét thu hdi va chit lweng dich qua
thanh tra

3.1.1 Anh huong ciia logi va nong do enzyme
(pectinase, hemicellulase) va thoi gian trich ly dén
hiéu sudt thu héi dich qua

Hiéu suét trich ly dich qua thanh tra duoc xir Iy
bang enzyme pectinase va hemicellulase & cac ndng
dd va thoi gian xtr ly khac nhau duogc trinh bay &
Béng 2.
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Bang 2: Anh hudng cia loai va ndng do enzyme (pectinase va hemicellulase) va thoi gian i/trich ly dén
hi€u suat thu hoi dich qua thanh tra (pH = 3,2)

Loai enzyme Nong dd enzyme (%)

Thoi gian trich ly (phat)  Hiéu suit thu hdi (%)

30 78,67*%+0,10%*
0,03 45 79,56%0,77
60 80,44+0,92
30 83,11+0,77
Enzyme Pectinase 0,04 45 85,33+1,00
60 81,33+1,00
30 83,11+0,77
0,05 45 84,00+1,00
60 81,78+0,77
30 77,78+0,77
0,03 45 80,00+1,00
60 79,11+1,54
30 80,00+1,33
Enzyme Hemicellulase 0,04 45 81,78+0,77
60 82,67+0,10
30 81,78+1,54
0,05 45 81,55+0,39
60 81,78+0,77

Ghi chu: * Gia tri trung binh; ** D¢ léch chudn cia gid tri trung binh

Pectin cung véi hemicellulose, cellulose tao nén
thanh té bao vitng chac. Khi nghién dich qua, pectin
s€ phong thich theo lam cho d6 nhat dich trich ting
cao, qua trinh trich ly dich qua tré nén kho khan hon
(Nguyén Minh Thuy va ctv., 2013). Khi b6 sung
enzyme pectinase va hemicellulase vao dich qua
thanh tra, qua trinh trich ly dich qua tré nén dé dang
hon, két qua thu nhan d cho thay khi bd sung timg
loai enzyme pectinase va hemicellulase vao dich
qua thanh tra, enzyme pectinase da cho hiéu suét thu
héi dich qua cao hon so voi hemicellulase (Bang 3).

Bang 3: Anh huéng ciia enzyme pectinase va
hemicellulase den hiéu suat thu hoi dich
qua thanh tra (pH =3,2)

Hiéu suat thu hoi (%)
81,932
80,72°

Ghi chi: cdc chit cai di kém voi cac trung binh nghiém

thirc khac nhau trong cung mot cot biéu thi sw khac biét

co y nghia (do tin cdy 95%)

Loai enzyme
Enzyme pectinase
Enzyme hemicellulase

Khi bd sung ché pham pectinase vao dich qua
thanh tra, hiéu sut trich ly dich qua cao (81,93%)
va khac biét y nghia théng ké so v6i mau bd sung
enzyme hemicellulase (80,72%). Enzyme pectinase
1A hé enzyme thuong mai bao gdm enzyme
hemicellulase, cellulose, protease, ... khi dwoc bd
sung vao khdi thit qua thanh tra nghién, chung sé& lan
luot phéan cét cac thanh phan céu tao nén thanh té
bao, pha v& cdu tric va giai phéng cac thanh
phan bén trong (bao gébm nudc va cac hgp chat
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mau). Chinh vi vay, luong dich qua thanh tra tang
lén dang ké. Bén canh do, viéc bd sung enzyme
hemicellulase, cellulose duwoc phan cit lam cho
thanh t& bao tré nén 1ong 1éo, té bao bi pha v& nén
d& dang thoat nudc, thu hdi dich qua thanh tra nhiéu
hon khi khong b sung enzyme (74,67%).

Bing 4: Anh hwéng cia néng do enzyme

(pectinase va hemicellulase) dén hiéu
suat thu hoi dich qua thanh tra (pH =3,2)

Nong dj enzyme (%) _Hiéu suat thu hoi (%)
0,03 79,26
0,04 82,37
0,05 82,33

Ghi chi: cac chit cdi di kem vdi cac trung binh nghiém
thite khac nhau trong cung mot cot biéu thi sw khac biét
co y nghia (do tin cdy 95%)

Dich nghién dugc bd sung enzyme pectinase,
hemicellulase ¢ cac néng d0 d3 thé hién sy khéc biét
¢6 ¥ nghia vé luong dich thanh tra trich ly duoc thu
hdi (Bang 4). Hiéu suat thu hdi dich qua c6 khuynh
huéng ting (tr 79,26 dén 82,37%) khi bd sung
enzyme tir ndng do 0,03 dén 0,04% vao thit qua
thanh tra nghién. Néu tiép tuc ting nong do enzyme
1én 0,05% cho vao dich nghién thanh tra thi hiéu suat
trich ly dich qua khong thay doi dang ké (82,33%)
va khong tim thdy su khac biét y nghia thong ké so
v6i khi sir dung ndng do enzyme 13 0,04%. Khi thira
co chét, van toc phan mg tang khi nong do enzyme
tang nhung khi ndng d6 enzyme bio hoa v6i ndng
d6 co chat, van tdc phan mg khong thay ddi hodc
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khong ting thém khi ting ndng do enzyme (Nguyén
Nhat Minh Phuong va ctv., 2011).

Bang 5: Anh hudng cia thoi gian w/trich ly dén
hiéu suat thu hoi dich qua thanh tra (pH

=32)
Thoi gian trichly  Hi¢u suit thu hdi (%)
30 80,74°
45 82,042
60 81,18°

Ghi chii: cdc chit cai di kém voi cac trung binh nghiém
thirc khac nhau trong cung mot cot biéu thi sw khac biét
co y nghia (do tin cdy 95%)

Bén canh d6, thoi gian u dich qua nghién ciing
cho hiéu sut thu hoi dich qua thanh tra cao (Bang
5). Khi tang thoi gian U/trich ly dich qua tir 30 1én
45 pht thi hiéu sudt thu hoi dich qua c6 khuynh
hudng ting tir 80,74 dén 82,04%. Nguyén Nhat
Minh Phuong va ctv. (2011) cho rang kéo dai thoi
gian hoat dong thity phan ciia enzyme 1a can thiét dé
tao ra lvong dich qua nhiéu, nhung thoi gian qua dai
ciing khong tao ra lugng san phim nhiéu hon ma c6
thé mét nhiéu thoi gian, twong dong két qua thu nhan
clia nghién ciru nay, 1 & 60 phut thi hiéu suat thu hoi
c6 khuynh huéng giam it (81,18%). Ngugc lai, thoi
gian thuy phan qua ngin (30 phut) 14 khong du cho
phan tng thiy phan nén hiéu sudt thu hdi dich qua
ciing thap (80,74%). Do d6, enzyme pectinase
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0,04% dugc bo sung vao dich qua thanh tra va thoi
gian u (trich ly) 1a 45 phut cho hi¢u suét thu hoi cao
nhat (85,33%).

3.1.2 Anh hwong cua logi, nong dg enzyme va
thoi gian trich ly den chat lwong dich qua thanh tra

Ham luong vitamin C

Két qua nghién ctru cho thidy ham luong acid
ascorbic trong dich qua thanh tra sau khi trich ly cé
su khac biét y nghia giita mau ¢6 bd sung enzyme
pectinase va hemicellulase (Hinh 1). Két qua phan
tich cho thdy ham lugng vitamin C trong dich qua
thanh tra xtr ly enzyme thé hién cao hon so voi mau
khong xir 1y (d6i chig). Nong do enzyme pectinase
su dung 0,04% va thoi gian u/trich ly 45 phit cho
dich trich ¢6 ham lugng vitamin C cao nhat (32,12
mg%). Khi ndng do enzyme pectinase sir dung cao
hon (0,05%), hiéu suat trich ly ting va thé hién su
khac biét ¥ nghia so v4i cac nong do xir Iy enzyme
khac, c6 thé do enzyme ndng do cao dd phan cit
pectin thanh t& bao manh mé& hon, ciu tric té bao tre
nén 16ng 1éo, chét hoa tan khuéch tan ra ngoai nhidu
nén ham luong vitamin C phan tich dugc cao hon
(El-Zoghbi et al., 1992). Thoi gian i mau ciing anh
hudng dén su thay doi ham luong acid ascorbic, thoi
gian G mau dai c6 thé lam giam ham luong nay do
vitamin C d& bi oxy hoa & nhiét ¢ khi quyén thong
thuong.
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Hinh 1: Anh hwéng ciia phwong phap xir Iy enzyme va thoi gian trich ly dén ham lwong vitamin C
trong dich qua thanh tra

Ham lwong polyphenol téng (TPC)

TPC cao ¢ cac mau dich qua thu nhan khi bd
sung enzyme (pectinase va hemicellulase) & cac
muc néng d06 khac nhau va thé hién sy khac biét co
¥ nghia so voi mau ddi ching (khong bd sung
enzyme) (Hinh 2). Xur ly enzyme lam tang kha nang
pha hity té bao, ting kha nang hoa tan, giam d¢ nhot
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dung dich va giai phong cac hop chat co hoat tinh
sinh hoc (Sharma et al., 2014; Neidhart et al., 2002).
Khi b6 sung enzyme pectlnase va hemicellulase vao
dich qua, TPC trong dich qua thanh tra ¢c6 khuynh
huéng tang tir 0,03% 1én 0,04% va giam xudng khi
bd sung & ndéng do 0,05%, TPC trong dich trich
thanh tra cao nhit khi bd sung enzyme pectinase
0,04%. Khi co chét tiép xuc v6i enzyme, pha v&
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thanh té bao s& phong thich phenolic tir cac hop chat
phenol & dang lién két, co su chuyén hoa hop chét
phenolic ¢ dang khong hoa tan thanh hoa tan, c6 sy
phan huy cua lignin dan dén phong thich din xuét
acid phenolic hoac 1am phat sinh thém phenolic méi,
lam cho TPC trong dich qua tang. Khi thira co chét,

&~

w45
<5 40 s
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van toc phan tng tang khi noéng do enzyme tang
nhung khi nong do enzyme bao hoa v6i nong do co
chit thi vén t¢ phan u Umng khong thay do6i hoac khong
tang thém khi ting nong d6 enzyme (Nguyen Nhat
Minh Phuong va ctv., 2011).

.,

7

2

Lt

%

i
©
&~

% 0 0

=)
e
2

Enzyme hemicellulase

Phwong phap xir Iy

Thai gian xtr Iy (phut) =

Khong xu ly 530 045

60

Hinh 2: Anh huéng ciia phwong phap xir Iy enzyme va thoi gian trich ly dén ham lugng polyphenol
tong trong dich qua thanh tra

Khi bd sung nong do enzyme pectinase 0,04%
két hop voi thoi gian @ 30 va 45 phat, TPC trong
dich qua thanh tra c6 xu hudng ting (tir 37,23 1én
39,42 mgGAE/mL), tiép tuc ting thoi gian u 1én 60
phut, TPC trong dich qua c6 khuynh huéng gidm
xubng (38,53 mgGAE/mL). Khuynh huéng ting
giam ham luong polyphenol trong dich trich theo
thoi gian ciing tuong tu khi bd sung enzyme
pectinase 0,05% vao dich nghién thanh tra va TPC
trong dich qua thanh tra cao khi bd sung enzyme
hemicellulase & néng d6 0,04%. Su thAim dung moi
va hoa tan chat kho tang khi thoi gian /trich ly ting
da cai thién higu qua va toc do trich ly, vi viy ham
lugng cac hop chét c6 hoat tinh sinh hoc trong dich
qua cao hon. Tuy nhién, khi tiép tyc ting thoi gian
trich ly, TPC trong dich qua thanh tra c6 khuynh
huéng giam, c6 18 do su suy thodi cia cac hop chét
phenolic trong diéu kién khi quyén khi oxy hién
dién.
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Ham luong p-carotene

Loai, ndéng do enzyme pectinase va
hemicellulase va thoi gian u/trich ly ciling c6 anh
huéng dén ham luong B-carotene cua dich trich
thanh tra (Hinh 3). Ham lugng B-carotene cua dich
qua thanh tra & cac mau bd sung enzyme pectinase
va hemicellulase c6 khuynh huéng giam theo thoi
gian 0 enzyme tir 30 dén 40 phut, do khi Wwtrich ly
trong thoi gian dai, B-carotene dé bi pha hiy béi cac
tac nhan nhu cdc phan ung pectolytic, anh sang,
nhi¢t do qua trinh oxy hoa (Ferreira and Rodriguez-
Amaya, 2008). Tuy nhién, ham lugng B-carotene
trong dich qua thanh tra ¢6 khuynh hudng cao (0,84
va 0,83 pug/mL) khi st dung enzyme pectinase
0,04% két hop v6i thoi gian 1 30 va 45 phat. Ghosh
and Biswas (2016) da bao cdo enzyme pectinase hd
trg t6t qua trinh trich ly carotenoid ciia qua bi ngo,
dan dén 1am ting san luong carotenoid 33,3% (W/w)
trong truong hgp mau duge xir Iy bang pectinase.
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Hinh 3: Anh hwéng ciia phwong phap xir 1y va thoi gian trich ly dén ham lwong p-carotene trong dich
qua thanh tra

3.2 Téi wu héa cac yéu td anh huong (ndng
do enzyme, thoi gian trich ly) dén qua trinh
trich ly dich qua

3.2.1 Hiéu suat trich ly dich qua

Hiéu suét trich ly (HSTL) dich qua ciing chiu
anh huong cia nong dd enzyme pectinase (Xi:

0,035-0,045%) va thoi gian trich ly (Xz: 40-50
phut). Két qua phan tich thong ké (Bang 6) cho thay
anh hudng ctia ting bién doc 1ap riéng 1é (X1, X»),
gi4 tri bac hai (X,2, X»?) va hay tuong tac (X, X,) déu
thé hién c6 y nghia (P<0,05) khi tham gia vao md
hinh.

Bang 6: Kiém tra mirc do y nghia ciia cac hé so hdi quy cho HSTL dich qua

Ngudn Téng binh phwong D§ tu do Ty s6 F Giatri P
Xi 10,794 1 6,06 0,0221
X2 830,850 1 466,62 0,0000
Xi? 144,678 1 81,25 0,0000
XX 30,925 1 17,37 0,0004
X2 214,753 1 120,61 0,0000

M hinh twong quan xay dung tir thi nghiém da
thoa diéu kién véi hé sé xac dinh R? cao
(R?=96,65%) va gia tri R? hiéu chinh dat 95,96%.
Mait khéc, gia tri R? cia m6 hinh con thé hién su
tuong thich cao gifra cac gia tri thyc nghiém va du
do4n. Mb hinh twong quan duoc danh gi4 tot khi hé
s6 xéc dinh twong quan R? 16n hon 0,8 (Guan and
Yao, 2008). M6 hinh hdi quy da chiéu mé ta mbi
quan hé gitra HSTL dich qua va cac bién doc lap
dugc thiét 1ap (phuong trinh 2).

HSTL (%) =-511,17 + 13417,2X, + 15,64X, +
129919X,?- 64,2133X,X, + 0,1583X,*  (R*=0,97)
(@)

Trong d6, X; 1a ndng d9 enzyme pectinase (%),
X 1a thoi gian trich ly (phut).

Mtrc d6 tuong thich gitta HSTL dich qua thuc
nghiém va du doan theo phuong trinh hoi quy 2 da
duogc tim thdy: y = 0,9659x + 2,7095 véi hé sé xac
dinh twrong quan R? =0,966 (Hinh 4). Db thi bé mat
dap tng thé hién tac dong cua nong do enzyme
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pectinase va thoi gian trich ly dén HSTL dich qua
thanh tra (Hinh 5).
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Hinh 4: Twong quan giita HSTL thwc nghiém
va du doan theo mé hinh (2)

Nong d6 enzyme va thoi gian trich ly anh hudng
dong thoi dén HSTL. Viéc kéo dai thoi gian u thuén
loi cho qua trinh thiy phan, tao diéu kién cho
enzyme tiép xtc vdi co chit. Cu thé, khi nong do
enzyme pectinase 0,045% thoi gian 0 45 phut, hi¢u
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suét thu hoi dich qua thanh tra cao (92,22%). Tuy
nhién, néu ndng do enzyme cang cao va thoi gian u
qua dai thi hiéu suét trich ly c6 khuynh huéng giam,
¢6 thé 1a do mdi enzyme chi c6 thé hoat dong tbt
trong mot trang thai nhat dinh.
HSTL (%)
71.0-128
W 728-746
74.6-76.4
76.4-78.2
| 78.2-80.0
. 80.0-81.8
52 [ 81.8-83.6
44 45@\\' B 836854
. \é\c.\"\\ 85.4-87.2
AT 72800
I £9.0-90.8

Hiéu suit trich ly (%)

0.035 q_[}33 g_g4|
Nong d¢ enzyme (%)

004 047 ¥

Hinh 5: M6 hinh bé mit dap wng thé hién twong
quan giira nong dj enzyme pectinase va thoi
gian trich ly dén hi¢u suat thu hoi dich qua

3.2.2 Chdt lwong dich qud thanh tra

T co s& dir liéu thuc nghiém thu nhén, cac
phuong trinh hdi quy thé hién anh huéng cua ndng
dd enzyme pectinase (X;) va thoi gian (Xz) 0/trich
ly dén ham lugng cac hop chit ¢6 hoat tinh sinh hoc
[TPC, beta-carotene (BETA) va vitamin C (VIT C)]
dugc xay dung (phuong trinh 3, 4, 5) voi hé s6 turong
quan khé cao (R2>0,84), vi vay c6 thé sir dung md
hinh dé dy doan ham lugng cac hop chit sinh hoc

Tép 54, S6 chuyén dé: Nong nghiép (2018): 117-125

theo nong d6 va thoi gian Witrich ly. Do tuong thich
cua cac gia tri thuc nghiém va du doan tr mo hh}h
(TPC, BETA va VIT C) da dugc tim thay

(R2>0,84).
TPC (mgGAE/mL) = - 437,14 + 134452X, +
99X, - 122900X,> - 82,79X,X; - 0,08X,?

(R?=0,92) (3)

BETA (pg/mL) = - 3,93 + 29,5X; + 0,18X>-
609,992+ 0,5X, X5 - 0,002X5> (R2=0,88)
4)

VIT C (mg%) = - 189,16 + 5198,44X, + 5,4X; -
46633,8X,%- 30,56X:Xz - 0,05X,2 (R?=0,84)
(%)

M5 hinh bé mit dap Gng thé hién anh hudng cua
ndng do enzyme pectinase va thoi gian trich ly dich
qua dén ham luong polyphenol tong sé dugce xdy
dung (Hinh 6). Cac md hinh bé mit dap umg cua p-
carotene va vitamin C cling dugc xay dung (dir li€u
khong trinh bay ddy du & day). Tir cac mo hinh bé
mit dap mg duoc xdy dung, c6 thé chon Explore
Response Surface (tir chuwong trinh Statgraphic) dé
do tim nhanh cac diém t6i wu tir cac d thi. Két qua
thu nhan hiéu qua trich ly dich qua t6i wu cia
enzyme pectinase khi thyc hién & néng d6 enzyme
0,041% va 43,2 phut trich ly.

Két qua kiém dinh (Bang 7) cho thiy cac dit liéu
thuc nghiém thu nhan duoc trong dwong véi két qua
tinh toan ttr cac mé hinh.

TPC
27.0-28.5

=11]
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€ @ =
z — 30.0-31.5
g~ 390 e ] 31.5-33.0
=g =
5 E 361 33.0-34.5
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o B Bl 36.0-37.5
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5 < B 37.5-39.0
= 45 (S 390405
S 0035 [2_0375 004 00425 0045 40 ‘o_\cé\'b“ & W 40.5-42.0

Néng d¢ enzyme (%) T 4204355

Hinh 6: Mé hinh bé mit d4p ng thé hi¢n twong quan giira ndng do enzyme pectinase va thoi gian
trich ly dich qua thanh tra dén ham lugng polyphenol tong so

Bang 7: HSTL va ham lwong cic hop chit sinh hoc (polyphenol, p-carotene, vitamin C) Iy thuyét va

thue nghiém ¢ diéu kién toi wu

Chi tiéu theo ddi Don vi Gia tri thue nghiém Gia tri ly thuyét
Hiéu suét trich ly % 86,85%+0,075%* 86,95
Ham lugng polyphenol tong mgGAE/mL 38,34+0,65 38,94
Ham lugng B-carotene pg/mL 0,8140,006 0,83
Ham luong vitamin C mg% 31,9540,67 32,52

Ghi chii: * Gid tri trung binh; ** D léch chudn cia gid tri trung binh
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4 KET LUAN

Céac phuong trinh hdi quy thé hién anh hudng
ctia ndng do enzyme pectinase va thoi gian u/trich
ly dén HSTL va ham luong cac hop chat sinh hoc
dugc xay dung (v6i hé sé xac dinh trong quan cao
>0,84). Két qua t6i uu hoa dong thoi nhiu bé mat
déap tng cho thay hiéu suit thu hoi va chét luong
dich qua dat gia tri cao khi bd sung enzyme
pectinase vao dich qua véi ndng do 0,041% va thoi
gian 43,5 phut. Tai diém t6i wu nay, dich qua thanh
tra thu dugc voi hiéu suat dich qua la 86,64% va ham
luong cac hop chat sinh hoc polyphenol tong, B-
carotene va vitamin C 1an lugt 1a 38,89 mgGAE/mL,
32,41 mg%, 0,83 ng/mL.
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