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TOM TAT

Trong nghién cttu nay, phuong phap bé mat dap ing duoc sit dung dé t6i wu hoa cac diéu kien trich ly qua dau
tam. Nghién ctru duoc thiét ké toi vu héa ty 1é enzyme pectinase bd sung 0,03% - 0,05% (w/v) va thoi gian trich
ly 1a 30 phut dén 90 phut & nhiét do 45°C dé thu duoc dich trich c6 hiéu suat thu héi (HSTH) cao va chita nhiéu
nhat cac hoat chat sinh hoc polyphenol (TPC), flavonoid (TFC) va anthocyanin (AC). Céc thong s6 t6i wu duoc
chon gom: 0,041% enzyme pectinase bé sung va 62,9 phut sé thu duoc dich trich voi HSTH 1a 90,1%, cac hop
chat TPC, TFC va AC lan luot 1 354,7 mg/L, 313,6 mg/Lva 143,7 mg/L.

Tt khéa: Enzyme pectinase, hoat chat sinh hoc, t6i uu hoa, trich Iy diu tam.

1. BAT VAN BE

Viét Nam nam trong viung khi hau nhiét doi gio
mua, hé thuc vat phong phu va da dang voi nhiéu
loai thuc vat chita nhitng hop chat cé hoat tinh sinh
hoc cao, dic biét 1a qud dau tam (Morus albal.
Morus acidosa). Day 1a mét loai thuc vat duoc trong
theong mai nhiéu ¢ nudc ta, dac biét 1a Pa Lat.
Trong nhitng nam gan day, dau tam da duoc nhan
giong va trong nhiéu & vung An Giang, Can Tho
nhiam thu hoach trai dé cung cdp cho nguoi dan
dong bang song Ctru Long lam ruwou, an tuoi va lam
nguyen liéu cho nganh ché bién d6 uong.

Nhiéu nghién cttu da chi ra rang, qua dau tim
chtta nhiéu cac hop chat hoat chat sinh hoc nhu
flavonoid, anthocyanin, acid phenolic va
polysaccharit [1]. Pay 1a nhing hop chat chong 6
Xy hoa cao, ngoai ra con phong va hé tro diéu tri
mot s6 bénh nhu tim mach, dai thao duong, huyét
ap, giup giam cholesterol... [2], [3].

Vi c6 nhiéu hoat chat tot cho sttc khoe va duoc
trong rong rai, nén viéc trich ly qua dau tam nhu
thé nao dé thu dich qua cé chat luong tot 1a van dé
can dugc quan tam, dic biét 1a ap dung cong nghé
enzyme trong qua trinh x ly. Vi vay xac dinh ty 1é
enzyme pectinase b6 sung va thoi gian trich ly dé
thu dwoc dich trich ¢c6 HSTH cao va chita nhiéu
TPC, TFC, AC la van dé hét suc can thiét.
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2.1. Chuén bi nguyén liéu cho nghién ciru

Qua dau tam chin duoc thu hai tir veon nong ho
& x4 Binh Thanh, huyén Chau Thanh, tinh An Giang,
sau d6 duoc loai bo tap chat, cac qua kém chat luong
roi duoc dem rtra sach va dé rdo. Sau khi qua dau
tam rao, duoc can roi cho vao tui PE véi khoi luong
moi tui 1a 500 g roi cho vao ti dong bao quan & nhiét
do - 20°C nham phuc vu cho nghién ctu.

2.2. Hoa chat

Enzyme pectinase, acid gallic, folin - Ciocalteau,
natri cacbonat, quercetin, aluminium chloride,
sodium acetate, ethanol, axit clohydric dam dac, kali
clorua dwoc mua tir Cong ty Hoa chat Sigma (My).
Tat ca hoa chat, bao gom dung moi dung dé phan
tich ngoai trir enzyme pectinase.

2.3. B6 tri thi nghiém

Thi nghiém dwoc bo tri bang phuong phap bé
mat dap tmg voi 2 nhan t6 1a enzyme pectinase theo
ti 1& 0,03%, 0,04% va 0,05% (w/v) va thoi gian trich ly
lan luot 1a 30 phut, 60 phuat va 90 phut [4] & nhiét do
45°C. Tong cong cé 14 mau, bao gobm 5 mau lap lai &
tam.

Béng 1. M4 héa bién va c4c mirc d ciia b6 tri thi nghiém

Bicn Ma Mic do
héa | -1 0 +1
Ty 1& (%, w/v) A 10,03] 0,04 | 0,05
Thoi gian (phut) B 30 | 60 90

Tién hanh thi nghiém: qua dau tim trit dong
duoc dem di nghién cung voi nudc theo ty le 1: 1
(w/v). Hon hop nghién duoc 14y ra méi mau 500 mL
va duoc bo sung enzyme pectinase dé trich ly (Bang
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1). Két thuc qua trinh trich ly, dich trich duoc thu
bang loc qua vai loc, dem phan tich cac chi tiéu theo
doi dé chon ra nong do enzyme pectinase va thoi
gian trich ly t6i vu nhat.

2.4. Phuong phap phan tich

Xac dinh hiéu suat thu héi theo cong thic:

H = —%x 100(%)

Vnl
Trong do: H 1a hiéu suat thu hoi (%); v, 1a thé
tich dich sau khi trich ly (dau ra) (mL); v,; 1a thé tich
hén hop trude trich ly (dau vao) (mL).
Xac dinh ham luong polyphenol theo phuong
phap Folin - Ciocalteau [5].

Xac dinh ham luong flavonoid theo phuong phap
Aluminium Choloride Colorimetric [6].

Xac dinh ham lwong anthocyanin theo phuwong
phap pH vi sai [7].

2.5. Phan tich thong ké

Phan tich théng ké dir lieu bang phan mém
Stagraphic Centurion XV.I. M6 hinh phu hop duoc
chon cho bo dit lieu duoc thu thap. Cong thic tong
quat ctia mé hinh la:

Y=a,+a, X, +a,X,+a,,X,> + &y Xo? + Ay X Xen

Trong d6: a, 1a hé s6; a,, a,,, a ,,,, VA a,,, 12 cac
hé s6 bac 1 va bac 2 ctia phuwong trinh hoi quy; X, va
X,, 1a cac gia tri ctia bién doc lap; Y 1a yéu to theo doi
(bién phu thuoc).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia ty 1& enzyme pectinase b3
sung va thoi gian trich ly dén HSTH dich trich qua
dau tim

Thong ke ANOVA vé hiéu suat thu hoi (HSTH)
doi voi su tuong tac ty 1é enzyme pectinase va thoi
gian trich ly (Bang 2) cho thdy, cac gi4 tri P ctia hé
sO tuyén tinh cta ty 1é enzyme pectinase va thoi gian
trich ly déu < 0,05, chiing t6 ca hai nhan t6 nay cé
anh hudéng dén hiéu suat thu héi dich qua dau tam.

Hon nita, mic d6 phu hop cia mé hinh ciing
duoc danh gia thong qua gia tri P cia Lack of fit. Mo
hinh tuong quan phu hop gitta s6 liéu thuc té va ly
thuyét, vi vay mo hinh xay dung vé6i kiém dinh Lack
of fit (su khong pht hop) khong c6 y nghia thong ké
la diéu mong muodn [8]. Gia tri P ctia Lack of fit doi
voi HSTH 1a 0,088 > 0,05, vi vay khong thé hién khac
biét y nghia thong ké, nén kha nang phu hop ctia mo
hinh 1a rat cao.

Bang 2. ANOVA mé hinh bac 2 vé ty 1& enzyme pectinase bd sung va thoi gian trich ly

dén HSTH dich trich qua dau tim
Nguon Téng binh botedo | Trung binh binh | Giatri F GiatriP
phuong phuong

X;: Ty 1é enyzme pectinase 21,66 1 21,66 563,08 <0,0001
X,: Thoi gian trich ly 1,92667 1 1,92667 50,09 0,0009
XX, 9,05443 1 9,05443 235,38 <0,0001
XX, 1,21 1 1,21 31,46 0,0025
X, X, 2,23243 1 2,23243 58,04 0,0006
Lack of fit 0,451718 3 0,150573 3,91 0,088
Pure error 0,192333 5 0,038467
Total (corr.) 43,6325 13
R? 0,985
R? (adjusted for d.f.) 0,976

Theo Guan va Yao (2008) [9], mo hinh twong
quan tot can c6 hé so xac dinh tuong quan R? 16n hon
0,8. M6 hinh tuwong quan xay dung tir thi nghiém cta
HSTH 1a 98,5% > 80% vi vay, mo6 hinh dt do chinh xac
dé str dung theo phuong trinh 1.

44

HSTH (%) = 44,4931 +1.730,12 X, + 0,210575 X, —
1.7876,5 X, - 1.7876,5 X, X, — 0,000986275 X, (1)

(R% = 98,5%)

Phuong trinh tuong tic cia ty lé enzyme
pectinase va thoi gian trich ly dén HSTH cho thay
HSTH sé tiang theo hé s6 bac nhat cta ty 1é enzyme
b6 sung va thoi gian trich ly, tuy nhién chung giam
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theo su tuong tac gitra ty 1é enzyme bo sung va thoi
gian trich ly.
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Hinh 1. D6 thi bé mit d4p tmg va contour thé hién ty
lé enzyme pectinase va thoi gian trich ly anh huong
dén HSTH dich trich qua dau tim

Theo d6 thi bé mat dap tng va contour (Hinh 1)
cho thdy, ty 1é enzyme pectinase va thoi gian trich ly
déng thoi anh huéng dén HSTH dich qua. Viéc kéo
dai thoi gian trich ly thuan loi cho qua trinh trich ly
va tao diéu kién cho enzyme ti€p xudc voi co chat. Cu
thé khi ty 1é enzyme pectinase 0,045% thoi gian trich
ly 64,9 phut, HSTH dich qua dau tam dat cao (90,3%).

Tuy nhién néu ty 1é enzyme cang cao va thoi gian
trich ly cang kéo dai thi HSTH ctia dich qua c6 chiéu
huéng giam, do lwong cau tit ¢ kich thuéc nhé duoc
hinh thanh do tic dong cta enzyme, chung sé lam
can trd qua trinh loc khién cho HSTH bi giam. Vi
vay, ty 1é enzyme pectinase 0,045%, thoi gian trich ly
64,9 phut 1a t6i vu nhat dé thu duoc dich qua co6
HSTH cao 90,3%.

3.2. Anh huéng ciia tj 1é enzyme pectinase bd
sung va thoi gian trich ly dén TPC trong dich trich
qua dau tim

Tir bang thong ké ANOVA vé su tuong tac ty lé
enzyme pectinase va thoi gian trich ly anh huong dén
TPC trong dich trich qua dau tdm (Bang 3) cho thay,
thong ké c6 y nghia vé hé s6 bac nhat, tuong tac va
hé so bac hai gitra ty 1¢ enzyme pectinase va thoi gian
trich ly. Cac gia tri P ctia hé s6 déu nho hon 0,05 thé
hién moé hinh chép nhan duwoc ¢ mirc y nghia 5%. Xét
vé gia tri P ctia Lack of fit ctia mo hinh, diéu nay cang
cho thay su khong tuong thich ctia mé hinh bi bac bo
do gia tri P ctia Lack of fit 1a 0,273 > 0,05.

Bang 3. ANOVA mé hinh bac 2 vé ty 1é enzyme pectinase b3 sung va thoi gian trich ly
dén TPC trong dich trich qua dau tim

Nguén Tﬁﬁﬁggh Do tu do Tmnpghzﬁlgbmh GiatriF | Giatri P
X,: Ty 1é enyzme pectinase 683,093 1 683,093 11,03 0,021
X,: Thoi gian trich ly 547,406 1 547,406 8,84 0,0311
XX 992,004 1 992,004 16,01 0,0103
XX, 1.265,22 1 1265,22 20,42 0,0063
XX, 2.723,97 1 2723,97 43,97 0,0012
Lack of fit 324,958 3 108,319 1,75 0,273
Pure error 309,767 5 61,9533
Total (corr.) 9.284,74 13
R? 0,932
R? (adjusted for d.f. 0,889

Gia tri R? cia mo hinh twong quan xay dung tir
thi nghiém ctia TPC 1a 93,2% > 80% nén thoéa man cac
diéu kién va xay dung duoc phuong trinh héi quy thé
hién sy anh hudng cia ty 1é enzyme pectinase va thoi
gian trich ly d6i voi TPC theo phuong trinh 2.

TPC (mg/L) = -274,314 + 19.593,2 X, + 6,82392X,
— 18.7115X,2 - 59,2833X,X,~ 0,0344516 X,? (2)
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(R? = 93,2%)

TPC tang ty lé thuan theo hé s6 bac nhat cda ty
lé enzyme hoac thoi gian trich ly, nhung doi voi su
tuong tac gitta ty 1&é enzyme b sung va thoi gian
trich ly lai lam cho TPC giam.
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Hinh 2. P6 thi bé mit dap tmg va contour thé hién ty
1é enzyme pectinase va thoi gian trich ly
anh huéng dén TPC

Theo két qud mod hinh bé mait dap ung va
contour (Hinh 2) cho thdy, ty 1é enzyme pectinase va
thoi gian trich ly caa dich trich qua dau tam cé anh
huong dén ham luwong polyphenol. Khi & ty le
enzyme pectinase la 0,042% va thoi gian trich ly la
62,5 phut thi c6 ham luong polyphenol t6i wru nhiéu
nhat 1a 354,9 mg/L 1a do khi & nong d6 ndy enzyme
pha vo duoc lien két gitra pectin va cellulose ctia té
bao va mo dé giai phong cac chat hoa tan dan dén

tang ham lwong thu duoc [10]. Néu thoi gian trich ly
kéo dai cong voi anh huong ctia nhiét do, tiép xuc voi
anh sang va khong khi polyphenol sé bi 6 xy hoa
[11], [12].

Ty 1é enzyme pctinase va thoi gian trich ly dich
qua dau tam 1an luot 12 0,042% va 62,5 phut sé thu
duoc TPC cao nhat 354,9 mg/L.

3.3. Anh huéng ciia tj 1é enzyme pectinase bé
sung va thoi gian trich ly dén TFC trong dich trich
qua dau tim

Bang thong ké ANOVA vé TFC anh huéng béi ty
lé enzyme pectinase va thoi gian trich ly (Bang 4) cé
y nghia cao boi gid tri P twong quan gita ty le
enzyme va thoi gian déu < 0,05.

M6 hinh twong quan tot can cé su phu hop gitra
s6 lieu thuc té va ly thuyét, vi vay mo hinh thu duoc
voi kiém dinh Lack of fit can khong c6 y nghia thong
ke [8]. Tir bang ANOVA (Bang 4) cho thay gia tri P
cua gia tri Lack of fit 1a 0,927 > 0,05 nén kha nang
pht hop ctia mo6 hinh 1a rat cao.

Bang 4. ANOVA mé hinh bac 2 vé ty 1é enzyme pectinase b3 sung va thoi gian trich ly
dén TFC trong dich trich qua dau tim

Nguén Tong binh o tur do Trung binh binh Gid tri F Gié tri P

phuong phuong

X,: Ty 1é enyzme pectinase 1215,53 1 1.215,53 11,22 0,0204

X,: Thoi gian trich ly 730,407 1 730,407 6,74 0,0485

XXy 14.800,9 1 14.800,9 136,57 0,0001

X, X, 3.195,08 1 3.195,08 29,48 0,0029

XX, 788,881 1 788,881 7,28 0,0429

Lack of fit 48,0921 3 16,0307 0,15 0,927

Pure error 541,877 5 108,375

Total (corr.) 28.041,7 13

R? 0,979

R? (adjusted for d.f.) 0,966

Su twong quan gita TFC véi ty 1é enzyme
pectinase va thoi gian trich ly duwoc dién ta theo
phuong trinh 3. Qua do, TFC co6 thé duoc danh gia
dua theo sy bién thién va su twong tac cua ty lé
enzyme pectinase va thoi gian trich ly. Phuong trinh
3 cho thay ham luong TFC tang theo hé s6 bac nhat
clia ty 1é enzyme b sung va thoi gian trich ly nhung
lai gidm doi voi twong tac gitra ty 1é enzyme bé sung
va thoi gian trich ly.
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TFC (mg/L) = -1215,7 + 64896,8X, + 6,36093X, -
722762X,* - 94,2083X,X, — 0,0185402X,% (3)

(R? =97,9%)

Két qua ctia nghién cttu duoc thé hién qua hinh
bé mat dap tmg va contour (Hinh 3) cho thdy su
tuong tac gitra ty 1&é enzyme pectinase va thoi gian
trich ly anh huéng dén TFC c6 trong dich qua dau
tam.
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Hinh 3. P6 thi bé mit dap tmg va contour thé hién ty
1é enzyme pectinase va thoi gian trich ly
anh huéng dén TFC

Do thi & hinh 3 chi ra rang, TFC cao nhat 1a
314,5 mg/L khi & ty 1é enzyme pectinase 1a 0,04% va
thoi gian trich ly 1a 68,9 phut. Néu tiép tuc kéo dai
thoi gian trich ly, TFC khong ting ma ngugc lai con
giam xu6ng 1a boi chung rat nhay cam voéi nhiét do
cao, thoi gian trich ly dai nén chung bi phan huay
[13]. Thoi gian anh huong dén kha nang trich ly TFC
& khoang thoi gian tir 30 phut dén 90 phut thi TFC
tang nhung ti€p tuc ting thoi gian thi lai giam, TFC

dat t6i vu & 68,9 phut. Diéu nay c6 kha nang 1a do su
phan hay TFC trong thoi gian dai [12]. Dong thoi,
qua trinh trich ly TFC ciing bi anh huéng boi nhiéu
thong s6 nhu: Thoi gian, nhiét do, dung moéi co dac,
ty lé ran, 16ng va chu ky chiét xuat... [12]. Vi vay,
TFC t6i vu trong dich qua dau tam 1a 314,5 mg/L khi
trich ly voi ty 1é enzyme pectinase bd sung 1a 0,04%
v6i thoi gian 68,9 phut.

3.4. Anh huéng ciia tj 1é enzyme pectinase b3
sung va thoi gian trich ly dén AC trong dich trich qua
dau tim

Tir bang thong ké ANOVA (Bang 5) vé su tuong
tac cua ty 1é enzyme pectinase va thoi gian trich ly
anh huéng dén AC cho thdy, thong ké y nghia bac
nhét cta ty lé enzyme, su twong tac va hé s6 bac hai
clia ty lé enzyme pectinase va thoi gian trich ly. Tat
ca déu co gia tri P < 0,05, thé hién mo hinh chéap
nhan dwoc & mirc y nghia 5%. Gia tri P cia Lack of fit
1a 0,355 > 0,05, diéu nay cang thé hién su khong phu
hop ctia mo6 hinh 1a khong c6 y nghia.

Bang 5. Thong ké ANOVA vé ham lirgng anthocyanin ctia tirong tac ty 1& enzyme bd sung va thoi gian trich ly

Nguén Tong binh Do tir do Trung binh binh GiatriF | GidtriP
phuong phuong

X;: Ty 1é enyzme pectinase 421,682 1 421,682 469,5 <0,0001
X,: Thoi gian trich ly 32,5734 1 32,5734 36,27 0,0018
XXy 347,432 1 347,432 386,83 <0,0001
XX, 183,602 1 183,602 204,42 <0,0001
XX, 239,476 1 239,476 266,63 <0,0001
Lack of fit 3,665 3 1,22167 1,36 0,355
Pure error 4,4908 5 0,89816
Total (corr.) 1.647,09 13
R? 0,995
R? (adjusted for d.f.) 0,992

M6 hinh bé mat dap tng da thiét lap duoc
phuong trinh twong tic bac 2 cua ty 1é enzyme
pectinase va thoi gian trich ly dé du doan AC trong
dich trich qua dau tam.

AC (mg/L) =-1.215,7 + 64.896,8X; + 6,36093X, —
722.762X,? - 94,2083X,X, — 0,0185402X,? (4)

(R% = 99,5%)

Phuong trinh moé hinh du doan AC (Phuong
trinh 4) cho thay, hé s6 tuyén tinh don ty lé enzyme
pectinase b6 sung hodc thoi gian trich ly lam ting

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2022

AC, nguoc lai, su tuong tac gitta ty 1é enzyme bd
sung va thoi gian trich ly lai lam giam.

Dua vao hinh bé mat dap tmg va contour (Hinh
4) cho thay khi ty lé enzyme pectinase 1a 0,045% va
thoi gian trich ly 1a 51,01 phat sé thu duwoc AC cao
nhat 1a 145,4 mg/L. Néu thoi gian ngén, ty 1é enzyme
it thi chua thé trich ly duoc hoan toan; néu thoi gian
dai hodc ty lé enzyme nhiéu kém theo nhiét do co
sén thi AC trich ly sé bi phan hiy mot phan. Theo
Nhan Minh Tri va cs (2014) [14], thoi gian trich ly
anthocyanin tir trai sim bang enzyme pectinase toi tu
& 60 phat va 40°C. Tuy nhién, viéc trich ly
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anthocyanin bang dung moi nuéc & nhiét do cao phai
thuc hién trong thoi gian ngan, vi hau hét cac hop
chét sinh hoc rat nhay cam voéi nhiét do cao, thoi gian
trich ly dai sé dan dén su phan hay cac hop chat c6
hoat tinh sinh hoc [13]. Vi vay, dé AC dat gia tri toi
uwu 145,4 mg/L thi ty 1é enzyme pectinase va thoi
gian trich ly t6i wu 1an luot 1a 0,045% va 51,01 phut.
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Hinh 4. D6 thi bé mit dap tmg va contour thé hién ty
lé enzyme pectinase va thoi gian trich ly
anh huéng dén AC

3.5. T6i tru hoa ty 1é enzyme pectinase bé sung
va thoi gian trich ly dén chat lwong dich trich qua
dau tim

Tir két qua toi wu ctia HSTH va ham luong cac
hop chat mang hoat tinh sinh hoc, nghién ctu tong
hop t6i u ty 1é enzyme pectinase va thoi gian trich ly
qua dau tim (Bang 6). Theo do, HSTH va cac chat
TPC, TFC va AC c6 ty 1é enzyme va thoi gian trich ly
toi wu khac nhau. Vi vay, viéc tim ra diém toi vu
chung cho tat ca cac gia tri trén 1a can thiét.

Bang 6. Tong hop t3i wru ty 1& enzyme pectinase va

thoi gian trich ly qua dau tim
He so Gia tri toi uu
Ty lé enzyme b6 sung (%) 0,045
Thoi gian trich ly (phut) 64,9
Hiéu suat thu héi (%) 90,3
Ty 1é enzyme b6 sung (%) 0,042
Thoi gian trich ly (phut) 62,5
Polyphenol (mg/L) 354,9
Ty lé enzyme b6 sung (%) 0,04
Thoi gian trich ly (phut) 68,9
Flavonoid (mg/L) 314,5
Ty lé enzyme b6 sung (%) 0,045
Thoi gian trich ly (phut) 51,01
Anthocyanin (mg/L) 145,4

So @6 contour & hinh 5 va bang 7 thé hién ty le
enzyme pectinase va thoi gian trich ly can cho qua
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trinh trich ly dich qua dau tim lan luot 1a 0,041% va
62,9 phut sé thu nhan duoc HSTH va cac chat TPC,
TFC, AC lan luot 1a 90,1%; 354,7 mg/L; 313,6 mg/L;
143,7 mg/L.
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Ty I¢ enzyme pectinase (%)
Hinh 5. Biéu d6 contour t3i wu ti 1&é enzyme pectinase

va thoi gian trich ly
Béng 7. Tai 1ru ty 1é enzyme pectinase
va thoi gian trich ly
Heé so Chi s6 t6i uu

Ty l¢ enzyme b6 sung (%) 0,041
Thoi gian trich ly (phut) 62,9
Hiéu suat thu hoi (%) 90,1
Polyphenol (mg/L) 354,7
Flavonoid (mg/L) 313,6
Anthocyanin (mg/L) 143,7

Nghién cttu da tién hanh thi nghiém kiém dinh
lai két qua toi uvu vé ty lé enzyme pectinase b sung
va thoi gian trich ly dé danh gia do chinh xac ciia mo
hinh. Trung binh két qua kiém dinh duoc trinh bay &
bang 8.

Bang 8. Kiém dinh két qua t3i wu chia ty 1& enzyme

pectinase va thoi gian trich ly
N Ty le
Chi tieu MO Thyct€  |chenh
hinh A

léech

Hi¢u sudt thu hoi (8) | 991 | 87,5%0,151" | 2,8%
Polyphenol (mg/L) | 3547 | 350%0,076" | 1,34%
Flavonoid (mg/L) 313,6 | 308,130,147 | 1,75%
Anthocyanin (mg/L) | 1437 | 138,9£0,31* | 3,32%

Ghi chu: " do léch chudn cia 3 lan Iap lai.

Tat ca so liéu tir mo hinh va thuc té déu chénh
léech dao dong tir 1,34% dén 3,32%. Diéu nay cho thay
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st chinh x4c ctia mé hinh twong déi cao. Vi vay, mo
hinh c6 thé chap nhan duoc.

4. KET LUAN

Két qua nghién cho thdy mé hinh bé mat dap
tng c6 thé st dung dé t6i uu hoa ty lé enzyme
pectinase va thoi gian trich ly dich qua dau tam voi
do chinh xac tuong doi cao (chénh léch 1,34% dén
3,32%). Nghién ctru da chi ra rang thong s6 t6i vu ctia
ty 1é enzyme pectinase bd sung va thoi gian trich ly
lan luot 0,041% va 62,9 phuat khi tién hanh trich ly &
45°C se thu duoc dich trich c6 HSTH cao (90,1%) vé6i
ham luong cac hop chat mang hoat tinh sinh hoc nhu
TPC, TFC va AC lan luot 1a 354,7 mg/L; 313,6 mg/L;
143,7 mg/L.
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OPTIMIZATION OF ENZYME PECTINASE RATE AND TIME EXTRACT OF MULBERRY
(Morus albal. Morus acidosa)

Vo Tan Thanh, Phan Kim Toa, Nguyen Thi Cam Tu,
Nguyen Duy Tan, Le Hoang Phuong, Truong Thi Tu Tran
Summary

In this study, Response Surface Methodology (RSM) was employed to optimize the processing conditions
for extracting mulberry fruit. The study was designed to optimize the ratio of pectinase enzyme
supplemented with 0.03% - 0.05% (w/v) and the extraction time was 30 minutes - 90 minutes at 45°C to obtain
an effective extract recovered was high and the highest bioactive substances polyphenols (TPC), flavonoids
(TFCs) and anthocyanins (AC). Optimal parameters were selected including 0.041% added pectinase
enzyme and 62.9 minutes will get the extract with HSTH of 90.1% and compounds TPC, TFC and AC of
354.7 mg/L, 313.6 mg/L and 143.7 mg/L respectively.

Keywords: Pectinase enzyme, bioactive substances, optimization, extract of mulberry.
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