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~ NGHIEN CUU TOI UU HOA CAC PIEU KIEN THUY PHAN DEN
QUA TRINH THU NHAN R-PHYCOERYTHRIN TU GRACILARIA GRACILIS

OPTIMIZATION OF HYDROLYSIS CONDITIONS TO OBTAIN R-PHYCOERYTHRIN
EXTRACTION FROM GRACILARIA GRACILIS

Nguyén Hiru Phuéc Trang
Trwong Pai hoc S pham Ky thudt - Pai hoc Pa Nang; nhptrang@ute.udn.vn

Tém tat - R-phycoerythrin (R-PE) 1a sic t& mau tw nhién, 1a
phycobiliprotein dwoc chiét xuét tr loai tdo dé. R -phycoerythrin dwoc
(ng dung trong cac nganh cong nghiép thuc phdm, my pham duoc
pham, danh dAu té bao trong qua trinh phan tich. Muc dich cta nghién
cru ndy nham nghién ctru &nh hudng ctia phong phap xt Iy so bd tao
Gracilaria gracilis va anh hudng clia cac diéu kién thay phan béng
enzyme dén qua trinh thu nhan R-PE. Nghién ctvu dAu tién cta bai bao
tap trung vao giai doan xw ly so'bd nguyén liéu, néng suét R-PE thu dwoc
dat hiéu qua cao tr mau tdo bién duoc sy thang hoa két hop voi
phwong phap nghién bang nito 16ng. Sau d6, bai bao nghién ctwu chiét
xuét R-phycoerythrin béng céc enzyme thiy phan polysaccharide
(xylanase, cellulase, glucanase). Két qua nghién ctru cho thay, enzyme
cellulase da céi thién dwoc nang suat thu nhan R-PE tir Gracilaria gracilis
(12,76 mg/g). Cudi cling, nghién ctru tiép tuc tdi wu hoa diéu kién thay
phan bang enzyme cellulase theo phurong phap ti wu hoa bé mét dap
trng, nang suat R-phycoerythrin thu dworc dat gia tri cao 15,75 mg/g.

T khoéa - Tao dd; R-phycoerythrin; Phycobiliprotein; Enzyme;
Gracilaria gracilis.

1. Pat vin dé

Phycobiliprotein I phtc hop protein mang sic t6 dugc
thu nhdn tr luc lap cua tdo dé va vi khudn lam.
Phycobiliprotein dugc phan chia thanh ba loai phu thudc
vao dic tinh hip thu cua chung: phycoerythrin (PE;
Amax = 490-570 nm), phycocyanin (PC; Amax = 610 -625
nm) va allophycocyanins (AP; Amax = 650-660 nm). Trong
do, phycoerythrin (PE) dugc chia thanh ba loai chinh, phu

thuoc vao phd hap thu: B-phycoerythrin (B-PE;
Amax = 545-563 nm), R-phycoerythrin (R-PE;
Amax = 498-565 nm) va C-phycoerythrin (C-PE;

Amax = 565 nm) [1].

R-phycoerythrin 1a phycobiliprotein chinh trong tdo
bién d6. Cau tric tiéu don vi ciia R-PE phd bién nhit 1a
(aP)6y. R-PE c6 khéi lwong phan tir khoang 240.000 Da.
R-PE hién dang duoc sir dung trong san xuit thic phdm va
m§ pham nhu chat tao mau tu nhién [1]. N6 cling thuong
duogc str dung nhu mot phan trong chuyén giao nang luong
huynh quang, trong mién dich hoc va luu lugng té bao. Hon
nira, R-PE con dugc sir dung nhu chat chéng oxy hoa, chat
chéng ung thu, rc ché mién dich va ha huyét ap. Hién nay,
gia thanh ciia sic t R-PE trén thi truong rat cao (408€/mg,
Sigma Aldrich 2018).

Gracilaria 1 gidng tao do mang lai gi4 tri kinh té cao
cho nganh thuc phém my phdm, cong nghé sinh hoc.
Gracilaria 1a ngudn cung cép agar, khoang 60% cac san
pham agar dugc thu nhan va san xuit tir gidng tao bién nay.
Gracilaria phan bd tai cac vung nhiét d6i, 4 nhiét doi va on
doi [2]. Ching dugc nudi trong theo quy mé 16n & mot s6
qudc gia, bao gdm Trung Qudc, Pai Loan, Chile, Viét
Nam... Gan day, Gracilaria gracilis da dwoc nghién ctru va

Abstract - R-phycoerythrin (R-PE) is a natural pigment and a
phycobiliprotein extracted from red macroalgal. R-phycoerythrin has
been widely used in food, cosmetics, pharmaceuticals and analytical
reagents. This research presents an efficient algal pretreatment and
an analysis of the results of the hydrolysis conditions by enzyme for the
extraction of R-phycoerythrin from the seaweed Gracilaria gracilis. The
first work- the material pretreatment - is one important stage and the
highly effective extraction of R-phycoerythrin from the Gracilaria gracilis
is achieved with freeze-dried sample and then ground with liquid
nitrogen. Then, the paper use polysaccharide-degrading enzymes
(xylanase, cellulase, pB-glucanase) for the extraction of
R-phycoerythrin. In this study, enzyme cellulase enhances the
extraction yield of R-phycoerythrin from Gracilaria gracilis (12.76 mg/g).
Finally, results of analysis by the response surface methodology show
that the maximum yield of R-phycoerythrin obtains 15.75 mg/g with the
optimal hydrolysis conditions from enzyme cellulase.
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bao c4o 1a ngudn nguyén liéu chira nhidu hop chit c6 gi tri
véi cac ng dung nhu: polyme agar dugc st dung lam vat
liéu mao quan va mau sinh hoc trong san xut hat nano, san
xuét protein cho céng nghiép thuc pham [3], [4], [5].

Theo céc nghién ctru trude d6, R-phycoerythrin c6 thé
duoc chiét xuat bang phuong phap c6 dién: ngam nguyén
liéu trong dung méi (nudc, nude cét, dung dich dém...) [6].
Tuy nhién, 16p vo thanh té bao cta tao 1a nguyén nhan giy
can tré cho qua trinh chiét xu4t nén phuong phép nay chua
mang lai hiéu qua cao [7]. Hién nay, enzyme thuy phan da
dugc nghién cru va chirng minh mang lai nhitng thuan loi
cho qua trinh thu nhan R-PE ddi v6i mot sb loai tao [1], [6],
[7]. Trong nghién clru nay, cac enzyme polysaccharides
duoc st dung trong qud trinh chiét xudt protein va
R-phycoerythrin tir Gracilaria gracilis nham thily phan va
pha v cac lién két polysaccharide cta vo té bao tao.

Téi wu hoa bé miat dap ung (Response Surface
Methodology, RSM) 14 phuong phap bao gdm mét nhém
cac ki thuat toan hoc thong ké dua trén sy phi hop ciia mo
hinh thyc nghiém va thi nghiém thiét ké dé dua ra cac thong
s0 toi wu [1]. Muyc dich cua nghién ctru nay nham tbi wu
hoa cac diéu kién thity phan bang enzyme nhim thu nhan
R-PE v6i ning suit cao.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén li¢u

Gracilaria gracilis dugc thu hoach tai bd bién Dai Tay
Duong, Phap. Tao dugc rira sach va loai bo cac thuc vat bieu
sinh. Trong nghién ctru nay, nhom téc gid tién hanh khao sat
quy trinh chiét xuat R-PE tir cdc mau nguyén licu da duoc
xu 1y so bg, bao gom: tdo twoi (duge cat nhd thanh miéng,
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kich thudc trung binh < Iem), tao sdy (sdy thang hoa va dugc
nghién min (<10mm) bang dung dich nito 16ng).

Enzyme thuy phan: cellulase, xylanase va -glucanase
tur Trichoderma longibrachiatum mua tir Sigma-Aldrich.
2.2. Phwong phdp nghién ciru
2.2.1. Chiét xudt R-PE bang phwong phdp thity phdn enzyme

Thi nghiém thuy phan enzyme duoc thyc hién bang mot
bd phan ing thuy tiph thé tich 500 ml trong diéu kién kiém
soat (nhiét d¢ va toc do khuay). Tao tuoi (49) va tdo sdy
(2g) dugc dong nhat cung véi enzyme (20 mg/g tao, trong
luong kho) trong 200 ml dung dich dém acetate 50 mM,
pH 5. HE¢ thong lién tuc dugc khuay ¢ 150 vong/pht,
35°C trong 6 gio, thyc hién trong bong toi [1], [7].

Céc thi nghiém duoc thyc hién ba lan lap va rpét mau
chimg (mau khong c¢6 enzyme) dugc thuc hiénNd()ng thoi
trong cung dicu kién. Sau khi thuy phan, cac mau duogc ly
tam ¢ 15.000 vong/phdt trong 20 phut ¢ 4°C va thu dich
chiét tho [1], [7].

2.2.2. Xac dinh R-phycoerythrin

a. Ham luwong R-PE

R-phycoerythrin c6 phd hép thu anh sang cuc dai ¢
565 nm, d6 hap thu ¢ bude song nay bicu thi cho cuong do
sac t0 phycoerythrin hay lugng phycoerythrin cé trong
dung dich. Dya vao tinh chat nay nguoi ta do cdc gia tri
hap thu va xac dinh lugng R-phycoerythrin [1]:

[R-PE] :[(A565-A592) - (A455-A592) X 0,20] x0,12 (mg/ml)

b. P tinh khiét R-PE

Chi s tinh khiét R-PE: PI= Ases/Azso

Trong d6: Auss, Ase2, Ases, Azso 1an lugt 1a mat do quang
tai cac budc song 455 nm, 592 nm, 565 nm, 280 nm [1].
2.2.3. Xdc dinh protein hoa tan

Téng sb protein hoa tan trong dich chiét tho dugc phan
tich va xac dinh bang phuong phap Bradford. Thudc thir
Bradford (Sigma) (200 pL) dugc thém vao 800 pL dung
dich mau thé (mAu thu dwoc sau khi chiét xuat va ly tam).
Sau khi ddng nhit dung dich mau cung thude thir va ¢é mau
& nhiét d6 phong trong thoi gian 5 phit. Do d6 hap thy ctua
mau & 595 nm. Dung dich mau chuan trong phuong phap
nay proteln BSA (Bovine Serum Albumin). Lap du’o’ng
chuin va tién hanh xac dinh ham lugng protein ciia mau
dich chiét tho [1].
2.2.4. T6i uu héa cdc diéu kién thiy phdan bang enzyme

Sau khi nghién ctru thity phén, cac diéu kién chiét R-PE
tir tao Gracilaria gracilis dugc t6i wu hoéa bang phuwong
phap bé mit dap tng (RSM), xac dinh anh huong cua cac
bién thay phén, bao gdm: thoi gian thuay phén (120 dén
360 phut), nhiét d6 thiy phan (20 dén 50°C) va enzyme/chét
nén (E/S) ty 1& (20 dén 40 mg/g). Trong nghién ciru nay,
19 thi nghiém da dugc thyc hién va thiét ké bao gdm: 28 giai
thira tryc giao, sau diém sao va nam diém trung tam. Ma tran
thiét ké phirc hop trung tim CCD 23 (CDD), nhiét d6 thuy
phén, thoi gian thily phan va ty 1¢ E/S thay d6i mot cach co
hé thong & mirc cao va thap (Bang 1). Ngoai ra, mirc trung
binh cua ca ba yéu to trong nghién ciru nay duoc sir dung daé
kiém tra mdi quan hé tuyén tinh gitta mirc cao va thip cta
cac bién dugc thir nghiém.

Trong nghién ctru nay, nhom tac gia sir dung phan mém
Statgraphics Plus v.5 Experiment Design di véi phuong
phéap RSM. Ngoai ra, phan tich théng ké ciing dugc tién
hanh bang cach sir dung Minitab 16, ANOVA (p <0,05).

3. Két qua nghién ciru va bién luin

3.1. Nghién ciru chiét xuit R-phycoerythrin bang enzyme
thuy phén

3.1.1. Ham lwong protein thu nhdn sau qua trinh thuy phan
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Hinh 1. Anh huong ciia Qua trinh tién xir 1y nguyén liéu va
thity phdn bing enzym dén qud trinh chiét xudt: ham lirong
protein (4), san lirong chiét R-PE (B), chi s6 dé tinh khiét PI (C)
tir tdo do Gracilaria gracilis (n = 3, bars =s.d.)

Ham luong protein thu dugc sau qua trinh chiét bang
enzyme tir tao tuoi va tao sdy dugc thé hién theo Hinh 1A.

Két qua thu dwoc cho thdy, ham lugng protein dugc
chiét xudt tir tao kho hay tao sdy thing hoa va dugc nghién
min bing nito 16ng cho ning suét cao hon so vé6i cac thi
nghiém dugc thyc hién cung diéu kién nhung st dung
nguyén li¢u tdo twoi. Trong nghién ctu nay, ham lugng
protein thu nhan dat trung binh tr 4,65-9,17 mg/g dbi véi
mau tao tuoi va dat tir 14,62-27,53 mg/g ddi v6i mau tao
sdy (p<0,05). Piéu nay cho thay, qua trinh tién xur ly
nguyén liéu 13 mot cong doan quan trong trong chiét xuat
protein tir tao bién do.

Bén canh d6, thity phan bang enzyme & ca 2 mau tao
déu dat gia tri cao hon so véi cac mau dbi chtmg (miu
control) tir 1,5 dén 2 1an. P4i voi mau tao udt, ham luong
ctia chung dao dong tir 4,65 -5 mg/g (mau ddi ching) dén
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9- 9,17 mg/g (xu ly bang enzyme). Di voi miu tao say,
ndng do protein thu dugc dat tir 14,65-15 mg/g (mau do6i
chimg) dén 22-27,53 mg/g (xu ly bang enzyme). Két qua
thu dugc dat tot nhét khi thily phan bang enzyme cellulase
db6i véi tao say (27,53 mg/g).

3.1.2. Ham luwpng R-phycoerythrin

Ning suit chiét R-phycoerythrin thu nhan dugc mé ta
theo Hinh 1B. ‘Tuong ty nhu ham luong protein sau qua
trinh chiét xuit, ning suit R-PE thu dugc tir tao sdy
(4,26-12,76 mg/g) cao hon so v6i mau to twoi (1,56 -
6,97 mg/g). Trong nghién ctru nay, tit ca cc thi nghiém
thity phan déu cho thay gié tri R-PE dat dugc tir tao sdy cao
hon déng ké so véi tao tuoi (p <0,05).

Ngodi ra, két qua thu dwoc con cho thiy su khac biét dang
ké gitta cac mau dbi chimg va mau xir 1y bing enzyme
(p<0,05). Vi du, ndng do R-PE dao dong tir 1,69 mg/g (miu
ddi chimg, tao twoi) dén 6,97 mg/g (cellulase, tao twoi) va
4,62 mg/g (mau ddi chimg, tao say) dén 12,76 mg/g (cellulase,
tao sdy). Do do, nghién ciru niy c6 thé chimg minh nang suat
R-PE ¢6 thé dugc cai thién va gia ting bang cach sir dung
enzyme, dac biét thuc hién boi enzyme cellulase. Hon thé nira,
d6i voi mau tao siy, ham Iuong R-PE thu khi thiy phén bang
cellulase (12,76 mg/g) tt hon so véi xir Iy bang xylanase
(7,92 mg/g) hoac B-glucanase (9,44 mg/q).

3.1.3. Chi s6 tinh khiét R-phycoerythrin thu nhédn sau qud
trinh thiy phdn

Chi sb tinh khiét R-PE (PI) dugc trinh bay theo Hinh
1C. Qua trinh tién xir 1}'1 tao va xur Iy enzyme cﬁng dan dén
su gia tang dang ké gia tri PI (p<0,05). Pbi v6i mau ddi
chimg, gia tri PI thu dugc tir 0,02 (tao tuoi) dén 0,04 (tao
sdy). D6i voi tao bién dugc thuy phan bing ‘enzyme
cellulase, PI tang tir 0,05 (tdo twoi) 1én 0,12 (tao say).

Ttr nhitng két qua nghién ctru cho thay, ning suat R-PE
hay protein thu nhan cé gia tri khdc nhau giita cAc mau
chiét 1a do qué trinh tién xr 1y tao. Sy thing hoa tio d6
Gracilaria gracilis két hop nghién mau trong nito 16ng
giup cho qua trinh chiét xuét thuan loi hon do bot tdo min,
nho, tang dién tich tiép xuc v6i dung moéi chiét, céu tric
thanh t& bao bi pha v& khi nghién. Theo céc nghién ctru
trude d6, mot s6 loai tao sdy thang hoa két hop nghién trong
nito 10ng di mang lai hiéu quéa cao cho qua trinh chiét xuét
va thu nhan R-PE nhu: Grateloupia turuturu [6], Palmaria
palmata [1], Mastocarpus stellatus [7].

Hon thé nita, nghién ciru nay ciing da chimg minh ring
thity phan bang enzyme mang lai hidu qua trong qua trinh
chiét xuét chit mau R-PE tir Gracilaria gracilis. Nghién
ctiru anh hudng cta cac enzyme thuy phan dén cau trac
polysaccharid cua thanh té bao da dugc nghién ctru trong
mot s6 cac nghién ciru trude ddy va ho cing da két luan
rang viée sir dung enzyme c6 thé hd tro hiéu qua cho qua
trinh khai thac R-PE [1], [6], [7], [8], [9].

Ngoai ra, két qua thi nghiém ciing cho théy su khac biét
dang ke gilta cac mau db6i chung (khong bd sung enzyme)
va mau bd sung enzyme, ddc biét la enzyme cellulase.
Gracilaria dugc xem la ngudn sinh khoi cellulose dé san
xudt san pham ethanol sinh hoc [10]. Trong nghién ctru
nay, ket qua thi nghiém cho thy su xuat hién cua cellulose
trong cu trac thanh té bao c¢6 vai tro rat quan trong. Hop

chit nay duoc xem 1a mot thanh phan két ndi véi.cac
polysaccharides khac. Nghién ctru ciia Martin (1988) da
chi ra rang, khi sir dung enzyme cellulase ddi véi tdo do da
tao ra cac vét ntet nho trén bé mat thanh té bao, co thé 1 do
su pha v& va thity phan cellulose ddi véi nguyén lidu nay
[11]. Do @6, st dung enzyme cellulase c6 thé ting hiéu quéa
chiét cia cac hop chit hoa tan trong nuéc nhu
R-phycoerythrin tir ngudn tao do Gracilaria gracilis.

Nghién ctru nay cho thay qué trinh thiy phan bing
enzyme ro rang rat phtt hop dé 1am suy thoai va pha v& thanh
té bao cua tao Gracilaria gracilis va tao diéu kién thuan loi
cho qua trinh chiét xuit protein ciing nhu R-PE. Do d6, trong
céc thi nghiém tiép theo, enzyme cellulase va tao sdy s& duoc
str dung dé nghién ctru cac yéu t6 anh huong dén viée chiét
xuat, khai thac va t6i uru hoa qua trinh.
3.2. Téi wu héa diéu ki¢n chiét xuit bang phwong phdp
bé mat ddap ieng (RSM)

Céc thi nghiém duoc mé ta va bé tri theo Bang 1.

Sau khi nhan dwgc ham lwong R-PE tir mdi thi nghiém
theo bd tri nhu ma tran Bang 1, thu nhan duogc két qua ti wu
hoa cac diéu kién thuy phan thé hién & Hinh 2.

top = 32°C

0 mong muon

Muc &

0 mong muon

Mirc d

Nhiét d¢

E/Sopt = 47 mg/g

(9]

Mitrc d6 mong muodn

Nhl@t do

Hinh 2. Biéu d6 bé mdt dép irng ndng sudt R-PE (mg/g) theo
thoi gian thiy phan, ES va nhiét dé thuy phan. A: mat dap vng
twong tac giita thoi gian va ty 1é ES; B: mat dap ung tuwong tac
giita nhiét do va ty 1é ES; C: mat dap vng twong tdc giita nhiét

d¢ va thoi gian thity phdn
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Phén tich cac s liéu thu thap theo phuong phap RSM,
nang suat R-PE dat gia tri cao khi thyc hién & cac diéu kién
t6i wu nhu sau: nhiét do thuy phan (32°C), thoi gian thiy
phén (286 phut), ty 1& enzyme/chét nén (47 mg/g).

Ngoai ra, két qua thu duoc sau qua trinh thily phan va
t6i wru cac thong s6 cong nghé duge thé hién qua bang tom
tat (Bang 2).

Bdng 1. Ma trdn thi nghi¢m theo
phuong phdp thiét ké phirc hop trung tam CCD (n=3)

STT Pidu kién thity phin
t(°C) E/S (mg/g) T (phat)
1 20,0 40,0 360,0
2 20,0 20,0 360,0
3 35,0 30,0 240,0
4 60,0 30,0 240,0
5 50,0 40,0 120,0
6 50,0 20,0 120,0
7 50,0 40,0 360,0
8 35,0 46,82 240,0
9 35,0 30,0 240,0
10 35,0 30,0 38,19
11 50,0 20,0 360,0
12 35,0 13,18 240,0
13 35,0 30,0 240,0
14 35,0 30,0 240,0
15 20,0 40,0 120,0
16 35,0 30,0 240,0
17 35,0 30,0 441,82
18 20,0 20,0 120,0
19 10,0 30,0 240,0

(Luu y: Cdc thi nghiém tai tam dwoc in dam)
Bing 2. Tong két ham heong R-PE, chi s6 tinh khiét R-PE
thu dwoc tir tdo say Gracilaria gracilis

CA':'ontr'oI Thity phi‘ﬁﬁi‘;% enzyme
(Boi chimg) Trude téi wu  Sau tdi wu
t (°C) 35 35 32
T (phat) 360 360 286
E/S (mg/g) 0 20 47
R-PE (mg/g) 462+093 12,76 £0,58 15,75%0,11
PI (Asesnm /A2sonm) 0,05 £0,00 0,12 +0,01 0,17 £0,01

Tir Bang 2 cho thay, thity phan bang enzyme cellulase
6 thé gia tang ham luong R-phycoerythrin khoang 2,7 lan
SO V&1 mau d01 chimg (khong sir dung enzyme), toi wu hoa
cac thong sb cong nghé (nhiét d9, thoi gian, ES) cai thién
ning suat R-PE khoang 3,5 1an so v6i mau ddi chirng. Ham
lugng R-PE dat 15,75 mg/g dat 29,30 mg/g khi chiét xuat
tai nhiét do thay phan (32°C), thoi gian thiy phan
(286 phut), ty 1¢ E/S (47 mg/g).

Theo phuong phap tdi wu hoa dép tmg bé mit, do tin cay
D tbi da sau khi thyc hién ma tran cac thi nghiém thu dugc
1a 91.38%. Diéu nay cho thay, giita két qua dy doan theo
phuong phap nay va ket qua thu dugc thuc té co thé dat duoc
murc 46 mong mudn t&i da. Mdi tham s va su twong tac gitra
chiing s& c6 nhitng anh huong nhat dinh dén ham lugng

R-PE thu nhan. Phan tich anh huéng cia cac bién ddi véi
ham lugng R-PE cho thiy thoi gian thuy phan va ty 1¢ E/S
¢6 anh huéng manh va tac dong tich cuc dén nang suét
R-PE thu nhan.

Két qua & Bang 2 cho thdy, enzyme thuy phan da nang
cao hiéu qua chiét xudt R-phycoerythrin tir Gracilaria
gracilis. Sau khi tdi wu hoa cac thong sd cong nghé bang
RSM, ham lugng R-PE tang so v6i cac thi nghiém chua
duoc tdi wu vai thoi gian thity phan giam dang ké (286 phut
thay vi 360 phut). Cellulase mang lai hiéu qua thily phan
cao, pha v cau tric thanh té bao tao va phan tng thiy phan
clia enzyme nay thudng xay ra manh mé trong gio dau [11].
Thoi gian thily phan kéo dai c6 thé anh huéng dén hoat dong
clia enzyme, enzyme c6 kha ning hip thu dao nguoc va
khong phuc hdi trong qua trinh thity phan dan dén hoat dong
clia enzyme c6 thé bi giam [11]. Thoi gian thuy phan bang
enzyme cellulase (6h) khong cai thién dugc ham luong
R-PE dbi voi tao Gracilaria gracilis. Hon nira, sau qua trinh
t6i wru hoa, nhiét do thuy phan giam (32°C thay vi 35°C) c6
thé gitp giam chi phi va mang lai loi ich vé mit kinh té.

Theo cong bd cia cic nghién ciu trude do,
R-phycoerythrin dugc thu nhén tir cac ngudn tao do khac
nhau nhu Grateloupia turuturu (1,6 — 4,39 mg/g) [6];
Palmaria palmata (4 mg/g-12,36 mg/g) [1]; Mastocarpus
stellatus (0,27-1,99 mg/g) [7]... Trong nghién ctru ndy, ham
lugng R-PE thu nhan tr tao Gracilaria gracilis dat
1,56-15,75 mg/g.

4. Két luan

Nghién ctru nay cho thdy, giai doan tién xir Iy nguyén
lidu rat quan trong d6i v&i qua trinh chiét xuit R-PE, ning
sudt R-PE duoc chiét tir tao sdy thing hoa va nghién nito
long tang 2.8 lan so voi mau chiét tir tao tuoi. Hon nita,
nghién cru da chirng minh dwoc hi€u qua cua qua trinh
thity phan dudi sy hd tro cua enzyme ddi voi tao do
Gracilaria gracilis. Thily phan béng enzyme cellulase thu
duoc ham luong R-PE tang 3 lan so v&i mau khong xir ly
enzyme. Phuong phap t6i wu hoa bé mat dap ung cung cap
cac thong s6 t6i ru nham ning cao ning suat R-PE thu nhan
va ning suat R-PE ting 3,4 lan so véi mau khong xir 1y
enzyme. Vi vdy, ngoai nhitng san phim da dugc (mg dung
hién nay trén thi truong tir loai tao Gracilaria gracilis,
R-PE c6 thé 1a mot san phém mang lai mot nguén lgi nhuan
mai tr loai tao nay. Bén canh do, can tinh sach chit mau
R-PE trong céc nghién ctru tiép theo bang cac phuong phap
nhu sic ky trao ddi ion, sic ky loc gel...

Loi cam on: Nghién ctru nay dugc tai trg boi Quy Phat
trién tha hoc va COng nghé Pai hoc Ba Nang trong dé tai
c6 ma so B2018-DN-06-14.
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