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TOM TAT

Nghién ctru nay danh gia anh huong cua mét sO yéu td cong nghé dén hiéu qua trich ly
hop chat polyphenol tir v ming cau ta bang enzyme. Céc yeu t6 anh hudng bao gdm: nhiét
do, thoi gian, ty 16 enzyme celluclast 1,5L/dung méi. Bing viéc ap dung phuong phap dap
g bé mat va bd tri 17 thi nghiém theo md hinh Box-Behnken vai 5 1an lip lai tai gid tri
trung tam di xay dung dugc mo hinh md ta viéc trich ly cac hop chit polyphenol va 3 yéu tb
anh hudng. Két qua cho thz"iy, diéu kién dé thu dugce dich trich c6 ham lugng polyphenol cao
nhét 13 thoi gian trich ly 67,69 phut, nhiét 6 51 °C va ty 1& enzyme celluclast 1,5L/dung moi
1a 1,8% (v/w). Trong diéu kién nay, dich chiét thu dugc c6 ham luong polyphenol tong sd 1a
48,23 mg GAE/g DW. M6 hinh duoc kiém tra lai bang cach tién hanh thuc nghiém lap lai 4
1an tai diéu kién t6i wu. Két qua thyc nghiém thu dugc khong sai khac so voi Kkét qua tinh
toan dugc tir mo6 hinh (p<0,05).

Tir khéa: Mang cau ta, Anona squamosal L., enzyme celluclast 1,5L, polyphenol.

1. MO PAU

Ming cau ta (Anona squamosal L.) 1a mét loai cay quan trong va phan bd rong rii &
chau My nhiét d6i va chau A [1]. Loai cdy nay tir l1au di duoc st dung nhu mot cay thude
dan gian diéu tri bénh dong kinh, réi loan nhip tim, vin dé vé tim, nhidm giun, tdo bon, xuat
huyét, nhidm khuan, kho tiéu va sét [2]. Qua méing ciu ta c6 dang hinh ciu hoic hinh trai
tim, duong kinh 5-10 cm Véi nhiéu vong tron ngoal vo. Thit qua vi ngot, mui thom gidng
nhu huong vi trang sira va duoc su dung rong rai dé 1am nudc ép, thach va san xuét rugu
vang. Viéc ché bién cac san pham tir vo ‘mang cau s& dé lai mot lugng dang ké cac bo phan
khong in dugc, trong d6 co6 vo mang cau ta. Trong cac nghién ciru trude day, ham lugng
phenolic (37,9 mg/mL) va kha néng chong oxy hoa (ICs = 104,712 pg/mL) cuc cao da dugc
tim thay trong vé mang cau, cho thiy tiém ndng cta n6 dugc su dung nhu mot nguodn chét
chéng oxy hoa ty nhién [1, 3, 4]. Tuy nhién, nguon phu pham nay chua dugc tan dung trong
cong nghiép thuc phim ma méi chi duoc xtr 1y lam phan bon, thire dn gia suc hodc thai ra
ngoai moi trudng.

Polyphenol 1a nhiing hop chat thom chira nhom hydroxyl dinh truc tiép V6i nhan
benzene, c6 nhiéu trong thuc vat nhu rau, qud, hoa va mét so6 bo phan cua thyc vat [5].
Polyphenol déng vai trd hét sirc quan trong doi véi doi séng thuc vat nhu tao mau sic dac
trung, bao vé thuc vat khoi nhiing tac nhan xam hai cta con trung, sy oxy hoa va tac dung
cua tia cuc tim. V& y hoc, polyphenol 1a mot trong nhitng hop chat tw nhién c6 nhiéu tac
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dung nhu chéng oxy héa manh, khang viém, khang khuan, chdng di ing, chong ldo hoa va
mot s6 bénh tat lién quan dén ung thu [6].

Qua trinh trich ly cac hop chat tir thyc vat bang phuong phap truyén thng thuong ton
nhiéu thoi gian nhung hiéu suat thu hoi khong cao. Thoi gian gan day, nguoi ta thuong sur
dung cac loai enzyme dé nang cao hiéu suat trich ly vi phuong phap nay co nhiéu uu diém
nhu thiét bi don gian, d& thuc hién, diéu kién 6n hoa. Nghién ciru nay tién hanh khao sat va
danh gia tac dong cua enzyme celluclast 1,5L dén kha ning trich ly cac hop chat polyphenol
trong vo mang cau ta. Nghién ctru tap trung khao sat anh hudong cac yéu to cong nghé la
nhiét do, thoi gian, ty 1¢ enzyme/nguyén liéu. Tir d6, tim ra nhiing théng s6 tdi wu cho qua
trinh trich ly polyphenol dat hiéu qua cao nhat, gop phan ning cao gi tri ciia qua mang cau
ta va giam 6 nhiém mdi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Nguyén liéu chinh: V6 mang ciu ta dugc tach ra tir qua méang cau ta chin (Anona
Squamosal L.) trong tai Viét Nam, lam sach, say kho dén d6 am 10%, nghién, ray dat kich
thudc tr <2 mm.

Hoéa 9hét: Folin-Ciocalteu, acid gallic (Sigma - buc), Na,COs, acid acetic (Xilong,
Trung Quoc), enzyme Celluclast 1,5L) (Novozymes - Pan Mach), nudc cat 2 lan.

Thiét bi: May sdy doi luu (Truong Pai hoc Cong nghiép Thuc pham TP. HO Chi Minh),
may hap thu quang pho V730 (Jasco, Nhat Ban), may ly tam Z206A (Hermale, Dtc).

Céc dung cu: Binh tam giac, binh dinh mic, nhiét ké, pipet. ..
2.2. Quy trinh trich ly

Can 1 g bdt vé mang cau ta kho (d6 4m 10%) cho vao 15 mL dung dich dém acetate
c6 pH 4,5. Cac yéu td khao sat bao gdm: thoi gian trich ly (20-100 phut), nhiét dé trich ly
(40-60 °C), ty Ié enzyme celluclast 1,5L/dung méi (0,5%-2,5% (v/w)) thay ddi theo timg thi
nghiém. Sau khi trich ly bang enzyme, hdn hop s& duoc ly tim véi toe do 5000 vong/phiit
trong thoi gian 5 phat bang thiét bi ly tim. Sau d6, tién hanh loc bang gidy loc dé loai bo
phan ba con 13n trong dich trich va xac dinh ham lugng polyphenol ¢6 trong dich trich ly.

2.3. B4 tri thi nghiém

2.3.1. Anh hudng diéu kién trich ly bang enzyme dén ham lrong polyphenol ¢é trong dich
trich ly

Trong nghién ctru nay, cac yéu té duoc khao sat bang phuong phap don yéu tb. Cu thé,
cac yéu to duoc lan luot khao sat doc lap 1a thoi gian, nhiét do va ty 18 enzyme
celluclast 1,5L/nguyén liéu. Khi mot yéu t6 dugc khao sat thi cac yéu t6 con lai s& duoc ¢b
dinh & mot mac duoc lya chon. Céc thi nghiém duoc 13p lai 3 1an. Chi tiéu danh gi 1a lwong
polyphenol ¢cé trong dich trich ly. Cac yéu té duoc khao sat 1a thoi gian trich ly (20-100 phut,
budc nhay 20 phut), nhiét d¢ trich ly (40-60 °C, budc nhay 5 °C) va enzyme celluclast
1,5L/nguyén li¢u (0,5%-2,5% (v/w), budc nhay 0,5%). Cac thi nghiém thuc hién tai ty I¢
nguyén liéu/dung méi la 1/15 (w/v), pH 4,5.
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2.3.2. Thi nghiém t6i wu héa

Phuong phap bé mat dap tmg dugc lya chon dé t6i wu hoa diéu kién chiét polyphenol tr
v6 méng cau ta. 3 thong sb quan trong ciia qua trinh chiét duoc nghién ciu bao gém thoi
gian (Xy), nhiét do (Xy), ty 1€ enzyme celluclast 1,5L/nguyén liéu (Xs). Thi nghiém dugc bo
tri theo kiéu mo hinh Box-Behnken va ma tran thi nghiém dugc xay dyng bang phan mém
JMP 10. Trpng cac nghién ctru tham do thyc hién trude do (ja xac dinh duogc gia tri blen cua
cac nhan to trich ly nhu trinh bay trong Bang 1. Trong so 17 thi nghiém dugc tién hanh
(Bang 2), 12 thi nghiém ¢ 2 mic (trén va duci) va 5 thi nghiém ¢ tam. Mdi thi nghiém dugc
tien hanh 13p lai 3 lan va lay ket qud trung binh. M6 hinh toén hoc mé td anh huong cua cac
bién doc lap doi vai bien phu thude c6 dang ham da thirc bac hai ¢6 dang tong quat nhu sau:

Y =bo + byXy + by Xp + b3 X + bioXiXo +015X:Xs + bpsXoXs + byXi? + bpoXo? +bgsXs®
Trong do:
bo: hé sb hdi quy
by, by, bs: hé s6 tuyén tinh
D11, byo, Das: hé Sé tuong tac doi

Bang 1. Cac mirc mé héa gia tri yéu t6 khao sat cho thi nghiém tdi wu

. Cac gia tri dugc ma hoa
Cac bién doc lap
-1 0 +1
X;1: Thoi gian (phut) 40 60 80
X,: Nhiét do (°C) 45 50 55
X3: Ty 1€ enzyme celluclast 1,5L/nguyén li¢u (v/iw) 1% 1,5% 2%

2.4. Phuong phap phan tich

Ham luong polyphenol tong s6 cia dich chiét dugc xac dinh bang phuong phap Folin-
Ciocalteu [7], cu thé nhu sau:

Ly 1 mL mau da duoc pha loang thém vao 2,5 mL dung dich Folin-Ciocalteu 0,1N, cho
4 phut. Sau d6, thém 2 mL dung dich Na,CO; 7,5%. Sau khi @ & nhiét do phong (23-25 °C)
trong 120 phut, o hap thu cua hdn hop duoc do bang méay quang phd V730 (Jasco, Nhat
Ban) tai budc song 760 nm. Acid gallic dwoc st dung dé xay dung dwong chuin va két qua
duoc biéu thi bang mg acid gallic twong dwong lwong acid gallic (GEA) trén 1 g chét kho
(mg GEA/g DW).

2.5. Phwong phap xir 1y s6 liéu
~ Tét ca céc thi nghiém duoc bo tri 13p lai 3 1an dé dam bao tién hanh phan tich ANOVA.
SO liéu dugc phan tich ANOVA bang phan mém xu ly so liu thong ké chuyén dung

JMP 10. Kiém dinh Student’s dwoc thuc hién dé danh gia mirc d khac biét co ¥ nghia giita
cac gia tri voi mirc y nghia p < 0,05.
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3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia nhiét @ trich ly

Nhiét d6 1a yéu té anh huong rat manh mé dén qua trinh trich ly cac hop chat thir cap
n6i chung va cac hop chét polyphenol khang oxi hoa noi riéng. Khi nhiét d6 ting lam ting
toc do khuéch tan va do do tang luong polyphenol trich ly duoc tir nguyén liéu. Tuy nhién,
néu nhiét do ting qua cao s& dan dén su pha huy céc cac hop chat polyphenol hay van con &
trong nguyén li¢u [8].

Thi nghiém nay khéo sat anh hudng cia nhiét do trich ly lan luot 1a 40 °C, 45 °C,
50 °C, 55 °C va 60 °C véi dung méi 1a dung dich dém c6 pH 4,5, ty 1é enzyme celluclast
1,5L/nguyén ligu 1a 1,5 (v/w), ty 1€ nguyén li¢u/dung moi 1a 1/15 (w/v), thoi gian trich ly 40 phut.

45,000 ~
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ol § 25

Hinh 1. Anh hudng ctia nhiét d6 dén ham lugng (mg GAE/g DW)

Két qua cho thay khi nhiét d6 tang tir 40 °C dén 50 °C, ham lugng polyphenol tang tir
28,82 mg GAE/g DW 1én 40,16 mg GAE/g DW va khi tiép tuc ting nhiét 46 dén 60 °C thi
ham lugng polyphenol giam con 31,63 mg GAE/g DW. C6 duoc két qua nay c6 thé do trong
qua trinh nghién va trich ly hop chat, dich trich c6 trang thai keo, kha nang giir nudc 16n nén
hop chét polyphenol khong thoat ra dwgc dan dén hiéu qua trich ly khong cao [9]. Vi vay,
khi ting nhiét d6 thi do nhét giam, van téc phan tng cia enzyme ting va ham luong
polyphenol thoét ra nhiéu hon. Tuy nhién, khi nhiét d6 cao hon 60 °C - nhiét do thich hop
cho hoat dong ctia enzyme polyphenoloxidase nén cac phan ing oxy hoa polyphenol dién ra
manh dan dén luong polyphenol s& giam [10]. Két qua nay phu hop vé6i nhiing thong tin cung
cAp tir nha san xuét, ché phdm enzyme celluclast 1,5L c6 khoang nhiét d6 hoat dong t6t nhat
tir 50-55 °C. Tir két qua trén, nhiét do 50 °C duoc lya chon cho cac thi nghiém tiép theo.

3.2. Anh hudng cia thoi gian trich ly

Thoi gian trich ly cling dong vai trd nhét dinh trong toan bd qua trinh trich ly
polyphenol. N6 khong chi anh huong dén hiéu suat trich ly ma con anh huong dén chi phi va
dic biét 1a chat lugng cua dich chiét [11,12]. Cac méc thoi gian 20, 40, 60, 80, 100 phut
duogc lya chon @ khao sat. Diéu kién khao sat thoi gian trich ly voi dung méi 1a dung dich
dém co pH 4,5, ty 1€ enzyme celluclast 1,5L/nguyén liéu la 1,5 (v/w), ty 1& nguyén liéu/dung
moi la 1/15 (w/v), nhiét d6 trich ly 50 °C.
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Hinh 2. Anh hudng cta thoi gian trich ly dén ham luong (mg GAE/g chit kho)

Khi tang thoi gian trich ly tur 20 phut dén 60 phut thi ham lugng polyphenol tang tur
23,58 mg GAE/g DW dén 47,32 mg GAE/g DW. Tuy nhién, néu tiép tuc ting thoi gian trich
ly dén 100 phut thi ham lugng polyphenol giam dan xudng 33,37 mg GAE/g DW. Theo
trich ly thong thuong (khong bo sung enzyme), thoi gian trich ly cang dai thi lugng chat tan
trich duoc ra dung moi cang tang dén murc giGi han. Nhung khi méi trudng trich ly c6 bd
sung enzyme, néu thoi gian trich dai thi hoat tinh enzyme c6 thé bi anh huong boi chinh
thanh phan cac chit c6 trong dich chiét. K&t qua mot s6 nghién ctru di cho thiy, hop chit
catechin ¢ thé (rc ché enzyme bdi tuong tic canh tranh truc tiép [13,14]. Mat khac, mot luong
ché phém enzyme tac dong vdi mét luong co chit dén mot thoi diém nhét dinh, luong co chét
gﬁn nhu can kiét, hoat tinh khang oxy hoéa thu nhan dugc bét dau giam do bi oxy hda bai moi
truong xung quanh, c6 thé 1am giam ham lugng va hoat tinh ciia polyphenol trich ly [15].
Diéu nay s& 1am anh huong dén kha ning hoat dong cta enzyme. Nhu vay thoi gian trich ly
60 phut duoc lya chon cho cac nghién cuu tiép theo.

3.3. Anh hwéng ciia ty 1é enzyme celluclast 1,5L/nguyén li¢u
Diéu kién khao sat ty 18 enzyme celluclast 1,5L/nguyén lidu ¢ 5 muc v6i dung moi 1a

dung dich dém c6 pH 4,5, ty 1€ nguyén liéu/dung moi 1a 1/15 (w/v), nhiét d¢ trich ly 50 °C,
thoi gian trich ly 60 phut.
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Ty 1€ enzyme celluclast 1,5L/nguyén liéu

Hinh 3. Anh huong ty 1¢ enzyme celluclast 1,5L/nguyén liéu dén ham lugng (mg GAE/g DW)

Két qua cho thiy, khi ting ty 18 enzyme celluclast 1,5L 1,5L/nguyén liéu tir 0,5% lén
1,5% thi ham lugng polyphenol tang tir 35,89 mg GAE/g DW 1én 47,66 mg GAE/g DW. Tuy
nhién, khi tiép tuc tang ty 1€ enzyme celluclast 1,5L 1,5L/nguyén liéu 1én 2,5% thi ham
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lugng polyphenol khong tang nira ma lai giam xudng con 42,65 mg GAE/g DW. C6 dugc
két qua nhu vay cé thé la do: Mot la do cang nhidu enzyme duoc thém vao, cac
polysaccharide cua thanh té bao cang bi thuy phan nhiéu, dic biét 1a mbi lién két giira
polysaccharide-lignin vi vy ma hop chit polyphenol duoc giai phong ra nhiéu hon [16-18].
Hai 1a enzyme truc tiép xuc tac pha v lién két ether va este giita phenol va polyme cua
thanh té bao thyc vat [14]. Ba 1a néu ty 1é enzyme ting qua cao, ham luong polyphenol trich
ly s& ting chdm hon do su bdo hoa co chét [12]. Bbn 13, trong truong hop thira co chét thi
van toc phan mg s& tang khi ting nong d6 dung dich enzyme, nhung khi ndng d6 dung dich
enzyme bdo hoa v6i co cht thi van toc phan tmg khong thay d6i khi ting ndng do dung dich
enzyme [19]. Tir két qua néu trén, chon ty 1¢ enzyme/nguyén liéu 1a 1,5% (v/w) cho nghién
ctru tiép theo.

3.4. T6i wu héa diéu kién trich ly

O thi nghiém nay, thoi gian (X;): 40-80 phut, nhiét do (X,): 45-55 °C, ty lé
enzyme/nguyén liéu (X3): 1% - 2% (v/w), dugc khao sat dong thoi nham muc dich xay
dung mot mé hinh toan hoc mé ta mdi quan hé giira cac yéu té anh huéng téi lwong
polyphenol (Y) thu dugc va tim ra diéu kién cua qua trinh xu ly enzyme dé luong
polyphenol thu duoc 13 cao nhit. Cac muc cua yéu td thi nghiém duoc trinh bay &
Bang 2.

Bang 2. Két qua bé tri thi nghiém day du theo mé hinh Box-Behnken

Bién chuan Bién thyc Lugng
; = — olyphenol
STT ng?ilém X1 X, X3 gik;(:ll N}Ei%t)d@ enzyr‘r?e};rizuyén (mg G),IDE)E/g bW)
(phat) liéu (v/w)

1 —0 -1 -1 0 40 45 1,5% 38,45
2 —0— -1 0 -1 40 50 1% 39,38
3 -0+ -1 0 +1 40 50 2% 40,43
4 —+0 -1 +1 0 40 55 1,5% 37,36
5 0— +0 -1 -1 60 45 1% 40,16
6 0—+ +0 -1 +1 60 45 2% 43,34
7 000 0 0 0 60 50 1,5% 47,41
8 000 0 0 0 60 50 1,5% 46,93
9 000 0 0 0 60 50 1,5% 46,72
10 000 0 0 0 60 50 1,5% 47,30
11 000 0 0 0 60 50 1,5% 47,88
12 0+— 0 +1 -1 60 55 1% 43,29
13 0++ 0 +1 | +1 60 55 2% 45,76
14 +-0 +1 -1 0 80 45 1,5% 41,27
15 +0— +1 -1 80 50 1% 42,38
16 +0+ +1 0 +1 80 50 2% 46,56
17 ++0 +1 | +1 0 80 55 1,5% 43,51
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Sau khi xir Iy bang phan mém JPM 10, thu duoc két qua phén tich phuong sai va gia tri
cac hé s6 ciia mo hinh trong Bang 3 va Bang 4.

Bang 3. K&t qua phan tich phuong sai (ANOVA) anh huéng cia céc nhan t0 trich ly
dén ham muc tiéu

Ngué_rl bién Bactudo | Téng binh phuong Gi4 tri trung binh binh | Kiém dinh ty s6
thién phuong F
M5 hinh 9 189,20716 21,0230 45,2312
Sai s6 7 3,25353 0,4648 Prob > F
Tong s6 16 192,46069 <,0001*

Bang 4. Uéc luong tham sé mé hinh dyu doan sy anh hudng cia cac bién dén ham muc tiéu

Hé sé Gi4 tri Do léch chuan Tysét Prob>|t|
Hé s6 tw do 47,248 0,30489 154,97 <,0001*
X1 (40,80) 2,2625 0,241037 9,39 <,0001*
X, (45,55) 0,8375 0,241037 3,47 0,0103*

X3 (1%,2%) 1,36 0,241037 5,64 0,0008*

X1*X, 0,8325 0,340878 2,44 0,0446*

X1*X4 0,7825 0,340878 2,30 0,0554

Xo*Xs -0,1775 0,340878 -0,52 0,6186

X *Xy -4,02525 0,332246 -12,12 <,0001*

X*X, -3,07525 0,332246 -9,26 <,0001*

X3*X3 -1,03525 0,332246 -3,12 0,0169*

Tir cac hé 56 cia mé hinh (Bang 4), md hinh mé ta dnh huéng cia céc yéu to cong nghé
(thoi gian, nhiét d, ty 1€ enzyme/nguyén liéu) dén ham lugng polyphenol dugc biéu dién
nhu sau:

Y = 47,25+ 2,26 X; + 0,84 X, +1,36 X5 + 0,83 X;X, — 4,03 X, — 3,08 X, — 1,04 X5°

Tir mo hinh trén va két qua phén tich phuong sai & Bang 4 cho thay ca 3 yéu t6 thoi
gian, nhiét do, ty Ié enzyme/nguyén liéu déu anh huéng co ¥ nghia dén ham luong
polyphenol (p < 0,05). Tuy nhién, cac yeu t6 cong nghé¢ khac nhau c6 chiéu anh huéng ciing
khéc nhau. Két qua tir mo hinh cho thay céc yéu t6 cong ngh¢ riéng l¢ thoi gian (Xy), nhiét
do (Xy), ty 16 enzyme/nguyén liéu (X3) déu c6 anh hudng dén ham muc tiéu Y (voi gid tri p
lan luot 1a <0,0001, 0,0103 va 0,0008) va binh phuong ciia ching ciing anh hudng cé y nghia
dén ham nay (< 0,0001, <0,0001 va 0,0169) trong khi d6 cac cip tuong tac anh huong khong
c6 y nghia dén ham myc tiéu (p > 0,05) trir cip twong tac nhiét d6 - thoi gian (p < 0,05).
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Hinh 4. M6 hinh dap tng bé mat su anh huong cua cac yéu»té cong ngh¢ to1 ham luong
polyphenol cta dich chiét thu duoc tai diém toi vu.

Mb hinh dép tng bé mat (Hinh 4) thé hién su tuong tac cua timg cip yéu t va dua vao mod
hinh nay c6 thé x4c dinh dwoc gid tri toi wu ctia timg yéu td anh hudng lam cho ham dap tmg dat
gia tri cuc dai. Két qua cho thdy ham luong polyphenol dat cuc dai 48,23 mg GAE/g DW khi
duoc trich ly ¢ diéu kién thoi gian 67,69 phut, nhi¢t d6 51 °C va ty ¢ enzyme/nguyén liéu 1a
1,8% (v/w). Két qua nay cho thay ham luong polyphenol cua vé qua mang cau ta cao hon so
voi qua mo, bo, chu01 nho do, tio, dao [8]. Piéu nay cho thiy vo ming cau ta la ngudn
polyphenol méi can nghién ciru, khai thac va ing dung trong twong lai.

Sau khi x4c dinh duoc cac diéu kién téi uu trén, tién hanh thuc nghiém dé kiém chung
cac diéu kién téi wu nham danh gia tinh xac thuc ciia mo hinh. Khi tién hanh thi nghiém lap
lai 4 14n tai diéu kién tdi wu, két qua thu duoc vé ham luong polyphenol tong sé khong c6 sy
khac biét so véi cac két qua tinh toan tir mé hinh (p < 0,05).

4. KET LUAN

Nghién ctru di xac dinh dugc cac yéu td thoi gian trich ly, nhiét do trich ly va ty 1¢
nguyén liéu/dung moi anh huong co y nghia dén ham luong polyphenol tong sb. Ba yéu td
nay dugc chon dé dwa vao mo hinh mé ta qua trinh trich ly polyphenol tir vo mang cau ta.

Bén canh d6, bai bao da xay dung duoc mé hinh m6 ta anh huong cua cac yéu tb thoi
gian (Xy), nhiét d6 (X3) va ty 1&€ enzyme/nguyén liéu (X3) dén ham lIugng polyphenol (Y) nhu
Sau:

Y = 47,25 + 2,26X; + 0,84 X, +1,36 X3 + 0,83 X1 X, — 4,03X,” — 3,08X,” — 1,04 X3

) Diéu kién trich ly t6i wu cho phép thu duoc dich chiét c6 ham lwong polyphenol cao
nhat 1a 48,23 mg GAE/g DW véi thoi gian trich ly 67,69 phut, nhiét 46 51 °C va ty 1€
enzyme/nguyén liéu la 1,8% (v/w).
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ABSTRACT

OPTIMIZATION OF POLYPHENOL EXTRACTIONS FROM CUSTARD APPLE
(Annona squamosa L.) USING CELLUCLAST 1,5L

Nguyen Dinh Dung*, Vu Thi Huong
Ho Chi Minh City University of Food Industry
*Email: dungnd@cntp.edu.vn

This paper assessed the effects of some factors on extraction of polyphenols from
custard apple (Annona squamosa L.) using enzymes. The factors influencing the extraction
include temperature, extraction time, ratio of enzyme celluclast 1,5L to material. The surface
response methodology and Box-Behnken experimental design were applied, 17 experiments
were arranged with the center point replicated six times to build a model describing
extraction process and 3 factors affecting the exaction of phenolic compounds. The results
showed that conditions for extract of the highest polyphenol content included the extraction
time of 67.69 minutes, temperature of 51 °C and celluclast 1,5L to solvent ratio of 1.8%
(v/w). Under these conditions, 48.23 mg GAE/g DW of total phenolic content was extracted.
The model was tested by repeating the experiment 4 times with the optimized conditions.
There is a nonsignificant test result (p < 0.05) between the experiment and the model.

Keywords: Custard apple, Anona squamosa L., celluclast 1,5L, polyphenol.
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