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TOM TAT

Astaxanthin 12 mét carotenoid c6 hoat tinh chdng oxy héa manh, duoc ng dung rong rii trong
thuc phdm, dugc phdm va cong nghé sinh hoc. Nghién ctru nay khao sat kha nang thu nhan astaxanthin
tir vo tom st (Penaeus monodon) bang phuong phap trich ly sir dung dung méi ding sau (DES) két hop
v6i acid citric, ddng thoi so sanh véi phuong phap chiét bang ethanol. Két qua cho thdy hé dung moi
choline chloride — glycerol v6i ty 1¢ mol 1:2, b6 sung 5% acid citric (CG2-5%), cho hiéu suét thu hoi
astaxanthin cao nhat, dat 0,311 £ 0,004 mg/g & diéu kién 40 °C trong 3 gi0, cao hon khoang 1,3 lan so
v6i phuong phap ethanol. Dung moi DES cling lam thay d6i cAu tric bé mat vo tom, tao 16 réng va pha
v cAu tric vat lidu, gitp ting hidu qua giai phong astaxanthin. Ngoai ra, dich chiét thu duoc tir CG2—
5% thé hién hoat tinh chdng oxy hoa cao hon so véi mau chiét bang ethanol. Két qua cho thdy hé dung
moi choline chloride — glycerol két hop acid citric 1a dung méi xanh tiém ning cho qua trinh thu hoi
astaxanthin tir phu pham tom.

Tir khéa: Astaxanthin, dung méi dang sau, hoat tinh khéang oxy hoa, vo tom s, trich ly.
1. GIOI THIEU

Astaxanthin (ASX) (3,3'—dihydroxy—f,p'—carotene—4,4'—dione) 1a mdt ketocarotenoid c6 hoat tinh
sinh hoc cao, ndi bat vdi khd nang chéng oxy hoa manh, dong thoi thé hién céc tic dung khang viém
va tiém nadng &c ché sy phat trién clia t€ bao ung thu [1-4]. Nhitng dic tinh nay lién quan chit ché dén
cAu tric phan tir d3c trung cia ASX, bao gdbm chudi polyene dai v&i nhidu ndi déi lién hop cung hai
d4u phan t&r mang cac nhom chire keto va hydroxyl [5]. Nh¢r c4u triic nay, astaxanthin c6 kha nang
trung hoa cac gbc tw do hiéu qua, vi vy dwoc quan tim va ng dung rong rai trong cac linh vue thue
pham, dwgc phdm va my phdm [1].

Trong tu nhién, astaxanthin dugc tim théy chu yéu & cac sinh vt thuy sinh nhu tém, cua, ca hdi
va mot sb loai vi tao. Trong d6, vé tdom dwoc xem la ngudn nguyén lidu giau astaxanthin va c6 chi phi
thap, phit hop cho muc dich khai thac hop chét nay [6, 7]. Hing nim, qué trinh ché bién  thiy san trén
thé gioi tao ra lugng 16n phu pham tir giap xéc, ude tinh khoang 6-8 triéu tan, gy ra nhiéu van d& moi
truong néu khong duoc xir Iy hop ly. Viéc tan dung ngudn phé liéu nay dé thu hoi cac hop chét sinh hoc
c6 gia tri khong chi gop phan giam thiéu 6 nhiém ma con nang cao gia trj kinh té cua nganh thuy san
[8]. Trong thanh phan v tom, ‘ngoai cac khodng chat nhu calcium carbonate va cac hop chat sinh hoc
nhu chitin, lipid, con c6 cac sic td carotenoid, trong do astaxanthin 1a hop chat quan trong [9]. Hién
nay, nhiéu phuong phéap da duoc ap dung dé tach chiét astaxanthin tir nguén nguyén liéu tu nhién, bao
g6m sir dung dung méi hiru co, chiét bing CO: siéu t6i han, ciing nhu cac hé dung méi xanh nhu dung
dich ion (ionic liquids — ILs) va dung méi dang siu (deep eutectic solvents — DES) [7, 10-14].

Trong s6 do6, DES du‘qq xem la hé dung' méi tiém nang do co nhiéu wvu diém nhu doc tinh the“ip,
kha nang phén huy sinh hoc t6t, chi phi san xuat thap va quy trinh chuan bi don gian [15, 16]. DES dugc
hinh thanh tir sy twong tac gitta chat nhan lién ket hydro (hydrogen bond acceptor — HBA) va chat cho
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lién két hydro (hydrogen bond donor — HBD). Choline chloride (ChCl) 1a mot HBA thuong duoge sir
dung do c6 tinh an toan, kha nang phan huy sinh hoc cao va da dugc ung dung rong rai trong Iinh vuc
dugc pham va nong nghiép [17]. Cac hop chit nhu glycerol va ure thuong dong vai tro HBD, gop phan
hinh thanh hé dung méi DES c6 tinh than thién vi moi treong va chi phi thép [15].

Céc nghién ctru gan day trén thé gidi cho thdy DES da dugc sir dung dé trich ly cac hop chit co
hoat tinh sinh hoc khac nhau tir nhiéu ngudn nguyén liéu nhu curcumin [18], anthocyanin va pectin
[19], carotenoid va phenolic [11] va polyphenol [20]. Tuy nhién, v6i nguyén li¢u vo tom, chi mot vai
tac gia da tién hanh str dung dung moi DES dé thu nhan ASX. Zhang va cong su da nhan thdy diéu kién
t6i wu cho qua trinh trich ly 1a thoi gian trich ly 40 phut, ty 1& nuéc bd sung 1a 10%, dung dich DES
duoc tao thanh tir ChCl: butanediol ty 1€ 1:5, ty 1€ vo tdm:dung méi 1a 1:15, cong suét siéu Am 12 70W;
liic nay, hiéu suat astaxanthin thu duoc 1 146 pg/g [21]. Trong khi d6, Roy va cong su di tién hanh t6i
uu hoa didu kién trich ly vo tom va hidu suét astaxanthin thu dugc 1a 69,08 pg/g voi loai DES 1a ChCl:
acid lactic ty 1¢ 1:1, thoi gian trich ly 1a 30 phut va cuong d6 siéu am str dung 60% [13]. Ngoai ra, Nanda
va cdng sy cling da tién hanh trich ly ASX tir vo tom véi su hd tro clia vi song tai cong suit 180 W, thoi
gian trich ly 5 phut, ty 1€ DES/vo tom 1a 8:1, DES dugc tao thanh boi ChCl va ure ty 1€ 1:2, lac nay hiéu
suat ASX thu duoc 1a 7,466 ppm [22].

Tai Viét Nam, cac nghién ctru vé tmg dung dung méi déng sdu trong viéc thu hdi astaxanthin tir
phu pham vo6 tdm van con kha han ché. Vi vdy, nghién ciru nay dwoc thyc hién nham danh gia kha nang
trich ly astaxanthin tir vo tom thong qua mot sé hé dung méi DES phd bién nhu choline chloride/glycerol
va choline chloride/ure. Pdng thoi, vai trd cua acid citric khi két hop véi DES ciing dugc khao sat nham
cai thién hiéu suit thu nhan astaxanthin. Bén canh do, cac diéu kién trich ly thich hgp ciing dugc danh
gia dé toi uu hoa qua trinh thu hdi hop chit nay tir ngudn phu phdm tom. Két qua ciia nghién ctru dwoc
ky vong s& cung cip co sd khoa hoc cho cac nghién ciru tiép theo, dic biét 1a khi két hop DES vdi cac
k¥ thuat hd trg nhu siéu 4m hodc vi séng nhiam nang cao hiéu qua trich ly astaxanthin.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu
2.1.1. Nguyén liéu

Phé liéu tom su (Penaeus monodon), bao gdm phan dau va vo than, dugc thu nhan tir Cong ty TNHH
Minh Phu (Ca Mau, Viét Nam). Nguyén li¢u dugc rira sach béng nudc may nham loai bo tap chét, sau do
duoc séy & 50 °C dén khi do 4m cua bot tom dat khoang 6-8%. Sau qua trinh séy, vO tom dugc nghién
bang may nghién dé thu bot min véi kich thude hat khoang 100 pm. Mau bot sau khi nghién dwoc bao
quén trong tai nilon mau t8i va luwu trir & nhiét d6 dudi 4°C cho dén khi tién hanh thi nghiém.

2.1.2. Héa chat

Choline chloride (ChCl) (>98%), glycerol (Gl) (>99%), uré (Ur) (>99%), Trolox (>97%), DPPH
(>90%), ABTS (>99%) va astaxanthin (ASX) (97%) duoc cung cip boi Sigma-Aldrich (St. Louis, MO,
USA). Acid citric ¢6 ngudn gbc tir Trung Qudc duoc cung cap boi cong ty Sinopharm. Cac hoa chat
con lai sir dung trong nghién ciru déu dat tiéu chuan hoa chat ding cho phan tich.

2.2. Phuong phap nghién ctru
2.2.1. Anh huéng ciia cdc logi dung méi DES dén qud trinh trich ly ASX

Céc dung moi eutectic sdu (DES) dwoc chuan bi bang cach phdi tron ChCl véi glycerol hodc
uré theo cac ty 16 mol khac nhau (1:1, 1:2 va 1:3). Hon hop duoc gia nhiét & 80°C trong bé diéu nhiét
theo phuong phap duoc mo6 ta trong nghlen clru truGe day [23] va khudy lién tuc cho dén khi tao thanh
dung dich dong nhét va trong sudt. Do nhét cia cac dung moi DES duge xéc dinh bang may do do nhot
DVII-Brookfield (Middleboro, USA) sit dung ddu do S52. Phép do dugc tién hanh & (35 + 2)°C véi toe
dd quay 50 vong/phut trong 10 gidy. Dbi véi qua trinh trich ly, 3,0 g bot vo tom khd dugce tron voi 60
mL dung méi DES va lic trong bé 6n nhiét & 40 °C trong 2 gid. Sau khi trich ly, hén hop dugc ly tim
bang may ly tim SL-706 (Solab, Piracicaba, Brazil) ¢ toc d6 6000 vong/phut trong 10 phut dé thu dich
chiét trong, sau do tién hanh xac dinh ham lwong ASX. Dé so sanh hiéu qua trich ly, ethanol dugc su
dung 1am dung méi ddi ching. Qua trinh trich ly bang ethanol dugc thyuc hién theo nghién ciru trude do
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clia nhom tac gia [24], trong d6 3,0 g bot vo tom duge chiét bang ethanol 90° véi ty 1¢ ran/long 1a 1:30
(w/v) trong 2 gid ¢ nhiét d6 40 °C.

2.2.2. Anh huong ciia cdc nong do acid citric khédc nhau trong méi trwong DES dén qud trinh trich ly ASX

Ham luong acid citric khac nhau (0, 2,5, 5, 7,5 va 10% so v6i DES) duoc bod sung vao DES va
hdn hop dugc khudy lién tyc trong 2 gio & nhiét d6 xac dinh. Lic nay, 3,0 gram bot vo tom dugce bd
sung voi 60 mL hdn hop DES — acid citric va lic 6n nhiét ¢ 40 °C trong 2 gio. Ké tiép hdn hop dugc ly
tam va thu ldy phéan dich trong dé xac dinh ham lugng ASX. Ham lugng ASX thu duoc bang dung moi
DES dugc so sanh v6i mau trich ly bang dung méi truyén thong ethanol.

2.2.3. Anh hwéng ciia nhiét d va thoi gian trich ly dén qud trinh thu nhin ASX

Nhiét d¢ va thoi gian trich ly 1 hai thong sb cong nghé quan trong ¢6 thé anh huong dang ké dén
hiéu qua thu nhan astaxanthin (ASX). Trong nghién ctru nay, anh hudng cua timg yéu to duoc khao sat
bang thiét ké thi nghiém don yéu t6, trong d6 mdi thi nghiém chi thay d6i mot bién sd, con cac dicu
kién con lai dugc gitt co dinh. Quy trinh thuc hién thi nghiém twong tu nhu da mo ta o phan trude. Pham
vi khao sat ctia cac yéu td dugc thiét 1ap nhu sau: nhiét do trich ly lan luot & 40, 45, 50, 55 va 60 °C,
trong khi thoi gian trich ly dwoc khao sat tai 1, 2, 3, 4 va 5 gio nham danh gia anh huong cua cac thong
s6 nay dén hiéu suat trich ly ASX.

2.2.4. Xdc dinh ham heong ASX bang phirong phdap HPLC

Ham luong astaxanthin (ASX) trong dich chiét duoc xac dinh bang sic ky long hiéu ning cao
(HPLC) dya trén phuong phap da dugc bao cdo boi Zhang va cong su, voi mot s6 diéu chinh phu hop véi
diéu kién thi nghiém hién tai [21]. Trudc khi tién hanh phan tich, m3u dich trich duoc pha lodng bang pha
dong ¢ ty 1€ thich hop va loc qua mang loc 0,2 pm nham loai bo cac tap chit khong hoa tan. Sau d6, mau
duoc tiém vao hé théng HPLC Ultimate 3000 (Thermo Scientific, USA) dé thyc hién qué trinh phén tich.
Su phéan tach ASX dugc thuc hién trén cot sic ky C18 (4,6 x 250 mm; kich thudc hat 5 pm) véi thé tich
tiém mau 20 pL. Pha dong sir dung 1a hn hop dichloromethane, methanol, acetonitrile va nudc theo ty 1é
5:85:55:4,5 (v/v) va hé thong duoc van hanh & nhiét do phong. Tc d6 dong dugc thiét 1ap ¢ 0,5
mL/phut, trong khi budc song phat hién dugc dat tai 476 nm. Dung dich chuin ASX duogc chudn bi trong
khoang ndng do tir 0,1 dén 50 pg/mL dé xay dung duong chudn phuc vu cho viéc dinh luong.

2.2.5. Danh gia hoat tinh khang oxy héa cua dich ASX

Dich chiét chtta ASX duoc tinh sach béng cot silica gel c6 kich thudc hat 0,06 — 0,2 mm. Hon hop
dung mdi petroleum ether: ethanol (95: 5, v/v) dugc st dung 1am pha rira giai. Phan dich thu dugc sau
qua trinh tach cot dugc loai dung méi bang thiét bi c6 quay Buchi ¢ 40 °C dudi ap sudt 500 mmHg.
Mau sau khi c6 dwoc st dung dé danh gia kha nang khang oxy hoa thong qua hai phép that DPPH va
ABTS, theo phuong phap dugc mo6 ta bai Chandra Roy va cong su [13].

As Ap

Kha nang khang oxy hoa (%) = [1 ] x 100

_ Trongdo, A, Av, A lan luot 1a mat dc_) quang clia mau, mau ddi chimg (thay thé mau bang ethanol),
mau kiém soat (chi chira dung dich DPPH hogc dung dich ABTS) tai budc song 734 nm doi véi phuong
phap ABTS va 517 nm d6i v6i phuong phap DPPH.

2.2.6. Phan tich hinh thdi bé madt cua vat liéu

Sau qua trinh trich ly, phén ba rn dugc tach ra, rira sach va sdy kho trudc khi tién hanh phén tich
hinh thai bé mat. Mau sau khi say duge phu mot 16p vang mong bing phuong phap sputter coating nham
tang do dan dién, sau d6 dugc cb dinh trén gia dd bang bang dinh din dién. Cau trac bé mit ciia mau
dugc quan sat bang kinh hién vi dién tir quét (SEM) Quanta 650-FEG (FEI, USA). Hinh anh duogc ghi
nhan ¢ dién 4p gia toc 5 kV véi do phong dai 5.000 1an.

2.2.7. Phirong phdp va xir Iy s6 liéu

Tét ca céc thi nghiém trong nghién ctru dugc thuc hién ba lan lap lai doc lap nhdm dam bao do
chinh xac va tinh lap lai ciia Kkét qua. Céc gia tri thu dugc dugc trinh bay dudi dang trung binh kém theo
d6 léch chuin (Mean + SD). Su khac biét gitta cac nghiém thuc dugc danh gia thong qua phan tich
phuong sai mot yéu té (one-way ANOVA). Khi két qua ANOVA cho thiy c6 sy khac biét c6 y nghia
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thong ké, phép thir LSD dugc st dung dé so sanh cac gia trj trung binh ¢ mue y nghia p < 0,05. Toan bo
qua trinh xur Iy va phan tich thong ké dugc thuc hién bang phan mém Minitab Statistical phién ban 19.0.

3. KET QUA VA BAN LUAN
3.1. Anh huéng ciia cac loai DES khic nhau dén qua trinh thu nhan ASX tir vé tom

Nhiéu nghién ciru gan day cho thay hiéu qua trich ly ciia dung méi eutectic sdu (DES) phu thudc
dang ké vao ban chét cia cac thanh phan tao dung méi (HBD va HBA) ciing nhu ty 1& phdi tron gitta
chung. Su khac biét vé thanh phan va ciu tric ciia hé dung méi c6 thé din dén kha ning hoa tan va thu
nhan cac hop chat muc tiéu khac nhau [18-20], [26], [27]. Trong nghién ctru nay, dung méi sdu DES
duoc didu ché bang cach phdi tron ChlCl véi Gl hodc ChICl v6i Ur theo cac ty 16 mol khac nhau (1:1,
1:2, 1:3) dung dé trich ly ASX. Ham luong astaxanthin (ASX) thu dugc tir v tom thay dbi theo loai hé
dung moi DES, véi gia tri dao dong tir 0,18 dén 0,23 mg/g nguyén liéu khd (Hinh 1). Trong d6, ChCl:
Gl véi ty 1& 1:2 (CG2) cho hiéu qua trich ly astaxanthin 1a cao nhat, dat 0,225 + 0,004 mg/g. Ddi véi
dung mo6i DES ChCl: Ur, ty 16 mol 1:2 ciing cho thay hiéu qua trich ly astaxanthin t5t hon so véi hai ty
1€ con lai, dat 0,214+0,002 mg/g.

025 0.25
£ 02 |5 : % 0,20

g 2
Z 0,15 0,15 £
<

& E
Z 0l 010 =
%o [}
£ 00 0,05

B

S 0 0,00

CG2 CG3 CuU1 Cu2 Ccu3
Loai dung méi DES
Ham lugng ASX  BDo nhot

Hinh 1. Ham luong astaxanthin thu duoc khi trich ly véi cac loai DES khac nhau (ChCl: Gl 6 cac ty 1€ 1:1,
1:2,va 1:3 ki hi¢u CG1, CG2 va CG3; ChCl: Ur ¢ cac ty 1¢ 1:1, 1:2, va 1:3 ki hiéu CU1, CU2 va CU3)

Hinh 2. Két qua hinh thai b mat vat lidu (SEM) (A) miu vo t8m; (B) va (C) bd vo tdm sau xir Iy CG1 va CU1
(Choline chloride: glycerol; Choline chloride: urea ty 1€ 1:1); (D) va (E) ba v6 tdm sau xu 1y (Choline chloride:
glycerol; Choline chloride: urea ty 18 1:2); (F) bi vé tom xir Iy bing ethanol, 6 phong dai 5.000 lan.

Su khéc biét ¢6 thé duge giai thich 1a do HBA va HBD khac nhau khi hoa tan tao ra nhitng dung
mdi DES ¢6 chira cic ion c6 kha ning pha v lién két hydro ctia mang té bao. Tir d6 lam cho bé mat
chu trac cua té bao thay dbi dan dén qua trinh xAm nhap cua dung méi vao trong dé tich ASX tt hon,
duoc thé hién qua két qua SEM (Hinh 2). O Hinh 2A, té bao bé mit mau vo tdm kho bong nhén, khong
¢6 su xuét hién cac 15. V6i nhitng mau duge xir 1y bang ChCl/Gl va ChCl/Ur & ty 18 1:1 bé mit té bao
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con bong, gap nép, va xuat hién 16 nho. Trong khi d6 6 ty 1¢ 1:2 hodc xur ly bang ethanol cac té bao bé
mit vo tdm c6 sy phong 1én, cac nép gap bi v& va xuét hién cac 16 nho. Xu hudng quan sat duoc trong
nghién ctru nay tuong tu cac két qua da dugc Zhao va cong su va Zhang va cong su bao cao, khi vo tom
dugc khai thac nhu ngudn nguyén lidu dé thu nhan cac hop chat muc tiéu va chitosan [23], [27].

Két qua ciing cho thay khi tang ty 1 mol ChC1:Gl hodc ChCl:Ur tir 1:2 1én 1:3, hiéu suét thu nhan
astaxanthin (ASX) ¢6 xu hudng giam nhe. Hién tugng nay co thé lién quan dén sy thay dbi trong mang
ludi lién két hydro ctia hé dung moi DES, dan dén kha nang hoa tan va trich ly hop chat muc tiéu giam.
Mic du vy, ham luong ASX thu dugc tir hé DES van thip hon so véi mau trich ly bang dung moi
ethanol, véi gia tri dat 0,239 + 0,006 mg/g vo tdm. Do d6 dé ting hiéu suit trich ly ASX, viéc bo sung
acid citric nhu mot loai ddng dung méi nham dé loai bo khoang va protein & trong té bao vo tom 1a can
thiét. Theo Zhao va cong sy, acid citric phan tng véi mudi khoang, ddc biét 1a canxi cacbonate trong
v6 tom [23]. Do d6, DES (CG2 va CU2) két hop acid citric dé nang cao hiéu qua trich ly astaxanthin
dugc khao sat trong thi nghiém tiép theo.

3.2. Anh huéng hrong acid citric bé sung két hgp DES dén hi¢u qua trich ly ASX tir vo tém

Theo Hinh 3, viéc bd sung acid citric trong khoang 0-5% véo hé dung moi DES da lam ting dang
ké ham luong ASX thu dugc, voi muc ting khoang 1,28 lan. Ham luong ASX dat cao nhit voi dung
dich CG2 ¢6 chtra 5% acid citric (CG2-5%) 1a 0,287 + 0,006 mg/g, cao hon 1,16 1an so v6i phuong
phap chiét bang ethanol (p-value < 0,05). Diéu nay co thé 1a do acid citric di hd tro dung méi DES trong
viéc pha v& mang ludi phirc tap giira chitin, mudi khoang hitu co va protein mang té bao dé ting kha
nang tach chiét cac chat noi bao [23]. Ngoai ra, dd nhét cia CG2-5% thdp gitp qué trinh truyén nhiét
dién ra manh hon, lam ting kha ning tham nhap ciia dung mdi va hoa tan ASX ra bén ngoai [26].
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Hinh 3. Ham luong astaxanthin thu dwoc khi trich ly véi ty 18 ndng d6 acid citric khac nhau két hop
v6i (A) CG2 (choline chloride: glycerol ty 1¢ 1:2), va (B) CU2 (choline chloride: ure ty 1§ 1:2)

Tuy vay, ham lugng ASX gidam nhe khi ndng d acid citric tang tir 7,5% 1én 10,0% (w/v). Sy giam
nay c6 thé 1a do luong acid citric ting anh huong dén do bén ctia lién két hydro trong CG2. Két qua la
giam sy trong tac gitra cac phan tir trong CG2 véi mubi khoang va protein trong té bao vo tom. Hon nita,
néng d9 acid citric trong CG2 cao hon ¢6 thé dan dén d6 nhét cao hon, can trd sy xam nhdp ctia dung méi
vao nén chiét, din dén ham luong ASX thip [23]. Két qua nay phu hop véi bdo céo trude day khi phé
liéu tom su dugc xur ly bé’mg hé& ChCI-Gl trong sy hién dién cia acid acetic [27]. Tuy nhién, khi st dung
hé CU2 (ChCl-Ur, 1:2) két hop véi acid citric, hiéu suét thu nhan ASX khong c6 sy cdi thién dang ké
vé mit théng ké (p > 0,05) (Hinh 3B).Céc phat hién nay cho thiy ring su két hop gitta CG2 va acid citric
5% dé cai thién hiéu sut trich ly ASX tir vo tom.

3.3. Anh huéng ciia nhiét d9 va thoi gian dén qua trinh trich ly ASX tir vé tom

Hinh 4 minh hoa sy thay d6i cua ham lwong astaxanthin (ASX) theo nhiét d6 va thoi gian trich ly.
Két qua cho théy khi nhiét d tang tir 40 1én 60 °C, ham luong ASX thu nhan dugc gidm khoang 30%
(Hinh 4A). Thong thudng, nhiét do cao c6 thé lam giam d6 nhét cia dung méi va thiic ddy qua trinh
khuéch tan, tir d6 cai thién kha nang trich ly cdc hop chat tir nguyén lidu [27]. Tuy nhién, dbi véi ASX, sur
gia ting nhiét d¢ trong khoang khao sat lai din dén xu hudéng giam ham lugng thu nhan dugc [22, 28].
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Trong khi d6, thoi gian trich ly thay ddi tir 1 dén 5 gio thi ham lwong ASX thu duoc ¢6 xu huéng ting va
dan dat trang thai on dinh (Hinh 4B). Sau 3 gio trich ly, ham lugng ASX dat 0,311+0,004 mg/g. Thoi gian
trich ly cang dai cac chét chiét s& di tir trong nguyén liéu ra méi truong ngoai cang 1on. Tuy nhién, thoi
gian qua dai ciing vai tac dong ciia nhiét do co thé 1am bdc hoi mot lugng hoi nude lam dung dich DES
¢6 d6 nhot ting, sy khuéch tan ciia cac chat chiét vao dung dich DES giam [26]. Vi véy, nhiét d6 40 °C va
thoi gian chiét 3 gid sé 1 didu kién phu hop dé thu nhan ASX tir bot vo tom véi hé DES choline chloride:
glycerol (1:2) va 5% acid citric. Tai diéu kién nay, ham lugng ASX thu dugc cao gép 1,3 lan so véi diéu
kién trich ly bang ethanol.

035 0,35
& ~
2 03 % @03 = o R R
= g
£ 025 3 < 025
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Hinh 4. Anh hudng cta nhiét do (A) va thoi gian trich ly (B) dén ham luong astaxanthin (ASX)
thu nhén tir vo tom

3.4. Panh gia hoat tinh khang oxy héa ciia ché phim ASX thu dwgc

Ché pham astaxanthin (ASX) thu nhan tir qué trinh trich ly bang hé dung méi DES (DES-ASX)
tai diéu kién t6i wu va mau ASX trich ly béng ethanol (Ethanol-ASX) sau khi dugc tinh sach va loai bo
dung moéi da duoc sir dung dé danh gia hoat tinh khang oxy hoa thong qua hai phuong phap ABTS va
DPPH. Két qua tir phep thu ABTS cho thdy ca hai mdu ASX déu thé hién kha nang khir gbc tu do cao
hon so v&i chat chuan Trolox, nhu thé hién trong Hinh 5A. Sowmya va Sachindra ciing nhan thiy ASX
¢6 kha nang khang oxy hoa manh, ngay ca khi dbi v6i mot lu’ong chiét nho cta né ciing c¢6 thé tao ra cac
hoat tinh trong san pham cudi cung [3]. Trong khi d6, d6i véi phuong phap DPPH, hoat tinh khang oxy
hoa ciia ca hai mau ASX déu thap hon so véi chét chuﬁn Trolox (Hinh 5B). Quy ludt nay cling dugc tim
thay trong nghién ctru ciia Chandra Roy va cong sy khi trich ly ASX bang hdn hop choline chloride: lactic
acid (ty 18 1:2) tir vo tom st [13]. Su chénh 1éch nay 1 do co ché phan (g dé tao nén mau sic dic trung
(mau xanh lam/lyc cia ABTS va mau tim ciia DPPH) ctia hai phuong phap trong trong méi treong khac
nhau. Tuy vay, ddi v6i ca hai phuong phap thi mau DES — ASX déu cho kha ning khéng oxy héa tot hon
s0 v6i mau Ethanol — ASX. Diéu nay c6 thé 1a do lwong ASX trong ché phdm dugc thu nhan bang dung
dich DES cao hon so v6i con, nén kha nang khang oxy hoa cao hon [29].
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Hinh 5. Hoat tinh khang oxy hoa theo phuong phap ABTS (A) va theo phuong phap DPPH (B)
(7": Trolox, — :DES—ASX,  :Ethanol — ASX)
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4. KET LUAN

Hé DES dua trén choline chloride va glycerol két hop véi acid citric da dugc sir dung dé déanh gia
kha nang trich ly astaxanthin (ASX) tir v tom su. Két qua cho thdy ham lugng ASX thu dugc ting dan
khi néng d¢ acid citric dugc bo sung trong khoang 0-5%. Ham lugng ASX dat dén 0,311+0,004 mg/g
tai nhiét do 40°C trong 3 gio voi dung dich CG2-5%. Gia tri nay cao hon xap xi 1,3 1an so véi phuong
phép trich ly bang con. Nhin chung, kha niang khang oxy héa ctia ché pham duogc tinh sach tir dich trich
bang CG2-5% cao, dic biét theo phwong phap ABTS thi ché pham ASX cho kha ning khang oxy hoa
t6t hon ca chét chuén Trolox.

Loi cam on: Cong trinh nay duoc thuc hién véi sy hd tro kinh phi tir Truong Pai hoc Cong Thuong
Thanh pho Ho Chi Minh theo Hop dong nghién ctru s0 153/HD-DCT ngay 01/10/2022.
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ABSTRACT

DEEP EUTECTIC SOLVENT EXTRACTION FOR ASTAXANTHIN FROM GIANT TIGER
PRAWN (Penaeus monodon) SHRIMP SHELLS

Pham Thi My Tien!, Bui Thi Thuy Hang!, Dao Thi Lan,
Phan Van Man?, Tran Chi Hai!"
'Ho Chi Minh City University of Industry and Trade
’Ba Ria - Vung Tau College of Technology
*Email: haitc@huit.edu.vn

Astaxanthin, a powerful antioxidant compound commonly used in the food and pharmaceutical
industries, was the main focus of this study. The research aimed to evaluate a new method that combines
deep eutectic solvent and citric acid for extracting astaxanthin from shrimp waste. The study compared
the astaxanthin levels and antioxidant effects of this approach with the traditional ethanol extraction
method. The results showed that the highest astaxanthin content (0.311+0.004 mg/g) was achieved by
using a mix of choline chloride — glycerol (ChCl-Gl) at a 1:2 molar ratio with an additional 5% citric
acid (CG2-5%), extracted at 40 °C for 3 hours. This led to astaxanthin levels 1.3 times higher than
those obtained through ethanol extraction. Additionally, the CG2-5% treatment involving choline
chloride — glycerol (ChCI-Gl) and 5% citric acid resulted in cell wall deformation, facilitating a more
efficient extraction of astaxanthin, as shown by SEM results. The astaxanthin extracts obtained with
CG2-5% demonstrated superior antioxidant properties compared to the ethanol-extracted sample,
highlighting the environmentally friendly aspect of the CG2-5% solvent for recovering astaxanthin
from shrimp waste.

Keywords: astaxanthin, antioxidant activity, deep eutectic solvent, extraction, giant tiger prawn shrimp
shells.
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