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TOM TAT

Ngay nay, thuc pham c6 chira cac chat chng oxy héa ty nhién dugc ngudi tidu ding quan tam vi
c6 nhiéu loi ich vé strc khoe. B sung chét chéng oxy hda vao thyc pham lam ting gi tri va da dang
héa thuc pham 1a mot huéng nghién ciru phi hop nhu cau thi tredng. Phycocyanin tir Spirulina platensis
1a chit tao mau dep thay thé chat mau nhan tao doc tinh cao gy ung thu trong thuc pham. Nghién ciu
nay da khao sat qua trinh tach chiét phycocyanin tir Spirulina platensis bang enzyme lysozyme, vi goi
phycocyanin bang phuong phap sdy phun va bo sung bt phycocyanin vao keo déo. Két qua cho thay
thong s6 thich hop dé tach chiét phycocyanin: nong do enzyme 0,011 mg/mL, thoi gian u 3 gio, ty 1€
sinh khdi tao: enzyme (1:3 w/v), vit liéu tuong thich hop cho qué trinh sy phun phycocyanin 1a hdn
hop maltodextrin: gum arabic (1:1), keo déo ¢ bd sung phycocyanin dat ham lwong phycocyanin la
1,002 mg/g keo va keo dugc danh gia cam quan tét theo TCVN 3215-79.

Tir khéa: Phycocyanin, enzyme lysozyme, Spirulina platensis, tach chiét, keo déo.
1. MO PAU

Spirulina platensis 1& mot loai vi khuan lam - tao lam, da bao, hinh soi [1]. Tao nay thuong gap
trong moi trudng nudc. Sinh khdi tao chira 60% protein véi day du cac amino acid thiét yeu giau céc
vitamin nhat 1a vitamin nhém B, chira cac chat khoang nhu Fe, Mg, Zn, Ca, cac chat chong oxy hoa,
acid béo thiét yéu nhu gamma linolenic acid. Tai Viét Nam, tao nay dugc nudi trong dau tién & ving
sudi khoang Vinh Hao (Binh Thuan) va sau d6 phat trién ra cac noi khac. Hién nay Spirulina dugc bo
sung vao thyc pham nhu yoghurt, nuwéc udng, bot dinh dudng, thudc dang vién nén, my pham nhu mat
na [2]. Phycocyanin la mot trong cac thanh phan protein chinh dugc tim thay trong Spirulina platensis
véi nhiéu tac dung ¢ loi cho sirc khoe nhu chéng ung thu, chong oxy hoa, khang virus va chong viém.
Ngoai ra, phycocyanin con dugc st dung lam chat tao mau, chat chong oxy héa ty nhién tét, an toan
cho thuc pham [3]. Dé tach chiét phycocyanin can _phdi pha v& té bao tao. Cac phwong phap duoc sir
dung dé pha v& té bao tao nhu enzyme, siéu 4m, dong hoa co hoc, l1am lanh va ra dong. Phuong phap
sir dung enzyme thuong cho phycocyanin thu nhan c¢6 hé s6 tinh sach cao hon. Enzyme lysozyme c6
kha néng ly giai lién két glycoside cua cac hop chit N-acetylmuramic acid va N-acetyl-D- -glucosamine
CAU tao nén véch té bao Spirulina platensis [4]. Tuy nhién, ung dung ciia phycocyanin trong thuc pham
con han ché do kha nang 6n dinh kém, nhay cam véi &nh séng, pH thap, nhiét &6 cao. Do d6 da co6 mét
sd nghién ciru thyuc hign cdng nghé vi bao dé bao vé hoat tinh sinh hoc cta phycocyanin truée tc dong
moi truong. CH nhiéu phuong phép vi bao cac chét ¢ hoat tinh sinh hoc nhur say phun, siy thiang hoa,
sdy tang soi, ¢p dun, ngung tu. Tuy nhién phuong phap say phun thich hop hon do chi phi thap, hi¢u
qua va san pham sau say phun ¢ dang bt véi do am thap gitp tang thoi gian bao quan ciing nhu thuén
tién cho viéc bd sung vao thuc phdm. Phycocyanin duoc vi géi biang phuong phap siy phun véi cac vat
liéu khac nhau nhu: hdn hop maltodextrin matodextrin va carrageenan [5], alginate calcium [6], chitosan
[7]. Viéc bd sung phycocyanin vao thuc pham ciing bat ddu duwoc quan tdm trong nhimg niam gan day,
Gouraji va cong su (2018) di bo sung phycocyamn VAo sita chua lam ting gia tri cam quan san pham
va lam giam sy c6 mit cua cac vi khuin c6 hai trong sira chua nhu Salmonella sp., Coliform sp.,
Escherichia coli [8]. Keo déo thudng dugc tao nén tir dwong, nude, gelatin, huong liéu, syrup ngd, chat
tao mau, doi khi dugc bd sung thém nude ép trai cay va acid citric. Thong thuong cac nha san xuat wu
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tién sir sung chit tao mau nhan tao vi c6 do bén mau cao, mau sic ruc rd hon cac chét tao mau ty nhién.
Tuy nhién viéc danh gia su an toan cua cac chat tao mau nhén tao Ia rat kho khan.

Nhan thdy huéng nghién ciru tach chiét va bd sung phycocyanin tir Spirulina platensis tao mau an
toan cho thuc pham lam ting gia tri cam quan, ciing nhu tao tinh chéng oxy héa gop phan da dang hoa
dong san pham thuc pham tdt cho stic khoe 1a mot huéng nghién ciu méi, do dé dé tai “Tach chiét
phycocyanin tir Spirulina platensis bang enzyme lysozyme va thuc hién bd sung phycocyanin vao keo
déo” da duoc tién hanh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu

Tao giéng Spirulina platensis dugc cung cap tir Vién Nghién ctu Nudi trong thay san 11 (116
Nguyén Dinh Chiéu, phuong Da Kao, quan 1, TPHCM). Tao dugc nhan giéng va nudi trong méi truong
thich hop tir 7-15 ngay, sinh khéi tao duoc loc qua mang loc ¢6 kich thuée 16 30 pm, rira sinh khéi tao
bang nudc cit dén khi dat pH 7,0. Sinh khdi tao tuoi c6 6 4m 78% (w/w) va duoc bao quan & -30 °C.

Maoi tredng nudi tao: NaHCOs3 (8 g/L) NaCl (5 g/L) KNOs (2 g/L) NH4H,PO4 (0,08 g/L) CaCl; (0,02
g/L) Ure (0,36 g/L) K>SO4 (1 g/L) MgSOa4 (0,16 g/L) FeSO4 (0,005 g/L), pH 9,5 [2]. Enzyme lysozyme:
héng Biobasic (Canada), hoat tinh > 20.000 U/mg, pH hoat dong tur 6,0-9,0.

2.2. Phuwong phap

‘ Tao Spirulina platensis ‘
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Hinh 1. Quy trinh thi nghiém tao keo déo b6 sung phycocyanin

2.2.1. Khdo sat qua trinh tach chiét phycocyanin bang enzyme lysozyme

Khdo sat nong d enzyme:Enzyme lysozyme duoc pha lodng bang dung dich ¢ém phosphate pH
7,0 thanh cac nong d6 lan luot 12 0; 0,001; 0,003; 0,005; 0,007; 0,009; 0,011; 0,013; 0,015 mg/mL. BS
sung sinh khéi tio vao dung dich enzyme theo ti I8 1: 2 (w/v), vortex trong 3 phat cho hdn hgp dong
nhét rdi u 4 gid & 37 °C, sau d6 dem 1 & -30 °C trong 24 gio dé ting thém hiéu qua phé vd té bao tao, rd
déng & nhiét d6 phong va tién hanh ly tm lanh 11000 vong/pht trong 10 phit & 4 °C thu dich ndi do
quang phd & cac bude séng 280, 615 va 652 nm.

Khdo sét thoi gian 1 enzyme:Str dung enzyme c6 nong do thich hop tir thi nghiém trén, bé sung
sinh khdi tao vao dung dich enzyme theo ty 1¢ 1: 2 (w/v) va vortex trong 3 pht, u & 37 °C trong cac
khoang thoi gian khac nhau 0, 1, 2, 3, 4, 5 gi0, sau d6 dem u & -30 °C trong 24 gio va thuc hién cac thao
tac nhu thi nghiém trén
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~ Khao sat ty I¢ sinh khai tao va enzyme: Sir dung enzyme c6 nong d¢ thich hop tir thi nghiém trén,
bo sung sinh khoi tao vao dung dich enzyme theo cac ty 1€ lan luot 12 1: 1, 1: 2, 1: 3, 1: 4, 1: 5 (w/v) va
vortex trong 3 phat, u ¢ 37 °C trong thoi gian thich hop tir thi nghiém trén sau d6 dem 1 ¢ -30 °C trong
24 gio va thyuc hién cac thao tic nhu thi nghiém trén.

Khdo sat so lan tach chiét: Tach chiét phycocyanin tir tio bang enzyme lysozyme véi nong do
enzyme, thoi gian 1 enzyme, ty ¢ sinh khoi tao va enzyme thich hop tir cac thi nghiém trén. Tiep tuc st
dung lai tdo da tach chiet va bo sung enzyme roi 1ap lai cac thao tac trugce cho lan thuc hién thi 2, 3, 4, 5.

Chi tiéu theo ddi cua thi nghiém: ham lwong va hé sé tinh sach ciia phycocyanin thu nhan.

2.2.2. Vi goi tao bét phycocyanin bang phirong phdp sdy phun va thuc hién tao keo déo bé sung bét
phycocyanin

Sdy phun tgo bét phycocyanin: Khao sat anh huong cua cac vat liéu twong khac nhau dén qua trinh
vi goi phycocyanin

Phycocyanin duoc tach chiét theo cac thong sé thich hop tir két qua thi nghiém trudc, 1ay 10 mL
dich phycocyanin thém 40 mL nuéc ct va bé sung 10 g vat liéu vi bao lan lugt 1a gum arabic (An D9),
maltodextrin (DE = 19, An Do), hon hop maltodextrin: gum arabic (1: 1), do brix hon hop dat khoang15
°Bx. Tiép theo, dem hdn hop di ddng hda bang may ddng hda huyén phu & 6000 vong/phdt, trong 5 phuit.
Sau d6 say phun & 140 °C, &p suat 1 bar, nhiét d6 dau ra 73-80 °C, tc do nhap liéu 240 mL/h. Sau khi
sdy phun, mau bot dugc giri di chup SEM dé quan sét hinh théi cac hat sau vi goi, dong thoi bot duoc hit
chan khéng va bao quantrong diéu kién tranh 4nh sang & nhiét do 4 °C. Chi tiéu theo ddi cua thi nghiém la
do6 am, do hoa tan, hiéu qua vi bao, ham luong phycocyanin va hoat tinh chdng oxy héa cua bot
phycocyanin thu nhan.

Thuec hién tao keo déo bé sung bét phycocyanin: Can 15 g bot chanh (Naita, Apis) hoa tan vao 30
mL nuéc, bd sung thém 32 g gelatin (Thé Nhi Ki) dwoc hdn hop 1. Can 17 g bot phycocyanin va hoa tan
trong 20 mL nudc. Can 50 g duong va bd sung 30 mL nuéc, thém 50 mL syrup vai dun néng & lia vira
sau d6 cho hdn hop 1 vao, khuay dén khi tan hét gelatin. Khi gelatin da tan hét, dé hdn hop nguéi dén tim
40-50 °C rdi cho dich phycocyanin da hoa tan vao khudy déu, d6 hdn hop vao khudn tao hinh rdi dé lanh
&4 °C. San pham keo duoc kiém tra ham lwong phycocynin va danh gia cam quan bang phuong phéap cho
diém theo TCVN 3215-79.

2.2.3. Cac phwong phap phan tich

Cach xac dinh ham luong phycocyanin [9]: (PC) (mg/mL) = W
Trong d6: PC 1a ham lugng phycocyanin (mg/mL).

A615 1a d6 hap thu quang phé cua PC & budc song 615 nm.

A652 1a d6 phat thai huynh quang caa PC & bude séng 652 nm.
As1s

Hé sé tinh sach phycocyanin EP = N

280

A280 1a d6 hip thu quang phé cua tdng protein & budc séng 280 nm.

Xac dinh hiéu sudt bao goi (HSBG) [9]: HSBG(%) = = x 100

Trong d6 TP 1a tong lwgng phycocyanin, SP 1a lvong phycocyanin chua dugc vi bao.

Ham lugng phycocyanin chua dugc vi bao (SP) dugc xac dinh nhu sau [9]: can 1 g bot
phycocyanin sau say phun ¢ 140 °C , 4p suat 1 bar, nhiét d6 dau ra 73-80 °C, toc do nhap liéu 240 mL/h,
thém vao 40 mL dung dich etanol va nudc (véi ty 1€ ethanol va nude 1a 1: 1 v/v), vortex trong 1 phut, dung
dich dugc ly tm lanh & toc do 4500 vong/phut trong 15 phdt roi tién hanh loc qua gidy loc 0,45 um, thu
dich dem do quang ¢ budc séng 615 nm, 652 nm, 280 nm.

Téng ham lugng phycocyanin (TP) trong bot sau siy duoc xac dinh nhu sau [9]: 1,5 g bot dugc
thém vao 60 mL nudc va dem dong hod & 11000 vong/phut trong 15 phit. Dung dich duoc ly tam lanh
& tde 6 4500 vong/phut trong 15 phat rdi tién hanh loc qua gidy loc 0,45 um, thu dich dem di do quang
& budc song 615 nm, 652 nm, 280 nm.

Phycocyanin tdng s6 x Thé tich dung méi (60 mL)
Khéi lwgng bot mang di xac dinh TP(1,5 g)

Ham lugng phycocyanin ¢6 trong 1 g bét =
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Phwrong phdp bdt goc tw do DPPH dé xdc dinh kha ndang chong oxy héa: [10] lay 1 mL dich
phycocyanin véi 9 mL methanol 99,9% cho vao éng nghiém 1, sau d6 hat ImL dich tir dng nghiém 1
v6i 3 mL DPPH dinh mirc 1én 10 mL bang methanol, dé yén 30 phdt trong tdi sau d6 dem di do OD &
budc song 517 nm. Phan trim (%) khir goc tu do cua mau dugc tinh theo cong thuc:

oA
A

Trong d6: I (%): % khir gbc ty do ciia mau & bude s6ng 517 nm; Aq: D9 hap thu ciia DPPH (mau
DPPH dugc pha ¢ nong d6 40 pg/mL bang methanol); Ai: B hap thu caa mau khao sat; mau trang la
dung dich methanol.

Phirong phdp cam quan [11]: Panh gia cam quan bang phuong phap cho diém theo TCVN 3215-
79. Sir dung thang diém 20 xay dung trén mét thang thong nhat 6 bac 5 diém (tir 0 dén 5). Hoi dong
dénh gia cam quan gdm 7 thanh vién (cac thanh vién dugc thir mot vai loai keo déo dé nhan biét mau
sac, mai, vi). Sau d6 timg thanh vién hoi dong tién hanh kiém tra tng chi tiéu riéng theo bang diém
tiéu chuan cung véi san pham keo déo bd sung phycocyanin dugc kiém tra va dung sé nguyén dé cho
diém tir 0 dén 5. Tinh dlem trung binh cua cac thanh vién hoi dong dbi véi tung chi tiéu cam quan, lay
chinh xac dén 1 chir sb thap phan sau dau phay. Sau d6 dem nhén v6i hé s6 quan trong tuong g cua
chi tiéu do. Déi vai keo déo bd sung phycocyanin, hé sb quan trong cua cac chi tidu tuong Gng lan luot
la (mau sic: 2, mui: 0,8 va vi 1,2), do viéc bd sung phycocyanin vao keo nham tao mau xanh ddc trung
cho san pham nén hé sé quan trong cua mau sic doi véi san pham nay cao hon 2 yéu t6 con lai. Tinh
t6ng s6 diém co trong lugng cia tat ca cac chi tiéu cam quan dugc s6 diém chung.

(%) = 100 x

Xdc dinh dg am: Do am cia bot phycocyanin sau sy phun duoc x4c dinh bang can siy 4m hng ngoai.

Phuong phap xi 1y so liéu: Tét ca thi nghiém déu dwoc lap lai 3 1an, s liéu thi nghiém xu ly bang
excel va phan mém théng ké Statgraphics Centurion XV, su khac biét va chon céc thdng sb phu hop
dua trén két qua phan tich Anova 1 bién. Két qua duoc trinh bay dudi dang gié tri trung binh  sai sd.

3. KET QUA VA BAN LUAN

3.1. Khao sat qua trinh tach chiét phycocyanin bing enzyme lysozyme
3.1.1. Khdo sat néng dé enzyme

Sinh khoi tao dugc bo sung enzyme lysozyme c6 ndng d¢ thay doi tir 0 dén 0,015 mg/mL theo ty
16 1:2 (w/v) dé tién hanh tach chiét phycocyanin. Ket qua thu nhan dugc thé hién qua Hinh 2. Nhan thiy
ham lugng phycocyanin tach chiét taing dan khi nong dd enzyme tang dan va dat cao nhat (5,930 mg/mL)
khi nong do enzyme 120,011 mg/mL. Tuy nhién khi nong do enzyme 1a 0,013 va 0,015 mg/mL thi ham
lwong phycocyanin thu nhan khéng c6 su khac biét vé mit thong ké so véi lic st dung enzyme co nong
d6 0,011 mg/mL. Enzyme lysozyme pha v& lién két glycoside cua peptidoglycan l1a thanh phan céu tao
nén vach té bao Spirulina platensis [12]. Trong thi nghiém, sau khi 1 véi enzyme, tio con duoc lam
lanh & -30 °C trong 24 gio rdi ra dong & nhiét & phong nham bién tinh mang té bao tao giup ting cudng
hiéu qua phé v& té bao giai phéng phycocyanin c6 trong té bao chit [13]. Do d6 khi nong d6 enzyme
tang thi t& bao Spirulina platensis bi pha v& dé dang hon lam ting ham lugng phycocyanin thu nhan,
tuy nhién enzyme tang dén ndng do nhét dinh c6 thé xay ra hién twong bdo hoa vé mit co chat dan dén
khéng 1am tang ham lwong phycocyanin tach chiét. Hé sé tinh sach phycocyanin ciing ¢ chiéu huéng
tang trong tw ham lugng phycocyanin thu nhan va & tit ca cac nghiém thirc hé sb tinh sach phycocyanin
déu nam trong khoang tir 0,7 - 4 dat yéu cau caa phycocyanin dung cho thuc phiam [14].

So sanh vai cac nghién ciru khac, tac gia Tavanandi va cong su (2019) da tach chiét phycocyanin bang
enzyme lysozyme c6 ndng do thay ddi tir 0-1,2 %, két qua cho thiy ham lwong va hé sb tinh sach cia
phycocyanin tang dan khi nong do enzyme ting dan va dat cao nhat khi nong d6 enzyme 1a 1 % véi ham
lugng phycocyanin 13 82,07 mg/g sinh khdi tao kho va hé s6 tinh sach dat 1,09 [4]. TAc gia Devi va cong su
(2020) ciing cho biét khi sir dung enzyme lysozyme & cac ndng do 0,2; 0,4; 0,6; 0,8; va 1 mg/mL dé tach
chiét phycocyanin thi ham luong phycocyanin va hé s tinh sach tang dan khi ndng d ting 1én tir 0,2 dén
0,6 mg/mL va ham lugng phycocyanin khong ting nita khi ting ndng d6 enzyme tir 0,6 dén 1 mg/mL, ham
lugng phycocyanin cao nhat dat 33,85 mg/g sinh khéi tao khd va hé s6 tinh sach dat 0,73 [15]. Theo két qua
tir c4c thi nghiém cho thay nong do enzyme 1a 0,011 mg/mL thi ham lugng phycocyanin cao nhét dat 5,930
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mg/mL va hé s6 tinh sach cao nhat dat 3,723. Két qua thi nghiém c6 su khéc biét so vai 2 nghién ctu trén c6
thé do nghién ctru nay duoc thuc hién trén sinh khdi tao tuoi véi do 4am 78% (wiw) va enzyme st dung co
ndng do thap hon, tuy nhién khi xét vé hé s6 tinh sach ciia phycocyanin thu nhan thi két qua cho thay viéc
tach chiét phycocyanin ciia nghién ciu it giai phong céc protein tap hon.

Ham lugng phycocyanin (mg/mL)
o = N w ~ o, [«2] ~ [ec}
N
[$3]
Hé sb tinh sach

0 0001 0003 0,005 0,007 0009 0011 0013 0,015
Nbng do enzyme (mg/mL)
® Ham lugng phycocyanin (mg/mL) B Hé sb tinh sach
Hinh 2. Anh huéng ciia nong do enzyme lysozyme dén qué trinh tach chiét phycocyanin
(@59 1a cac ché cai thé hién khac biéz cé y nghia thong ké ¢ dé tin cdy 95%)
3.1.2. Khao sat thoi gian u enzyme

Sinh khoi tao duoc bo sung enzyme lysozyme c6 nong do 0,011 mg/mL theo ty 18 1:2 (w/v) va
duoc u ¢ cac khoang thoi gian khac nhau dé ticn hanh tach chict phycocyanin. Két qua thu nhan dugc
thé hién qua Hinh 3.

10 4,5
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g 2 ;
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®Ham lugng phycocyanin (mg/mL) BH¢ so tinh sach

Hinh 3. Anh huong cua thoi gian i enzyme dén qua trinh tach chiét phycocyanin
(@29 1a cac chi cai thé hién khac biér cé y nghia thong ké ¢ do tin cdy 95%)

Két qua thi nghiém cho thdy ham luong phycocyanin ting khi thoi gian & enzyme ting tir 0 dén 3
gio va bét diu giam khi thoi gian u 1a 4 dén 6 gio. Ham luong phycocyanin dat cao nhat (8,324 mg/mL)
& thoi gian a 1a 3 gio. O cac nghiém thirc hé sb tinh sach phycocyanin khong cé su khéc biét dang ké
va déu dat yéu cau ciia phycocyanin duing cho thuc pham. Thoi gian  1a diéu ki¢n can thiét dé enzyme
tiép xuc co chat va phan giai lién két glycoside cua peptidoglycan trong vach té bao Spirulina platensis,
do do thoi gian u cang tang thi kha nang pha v té bao ciing tang theo. Tuy nhién néu kéo dai thoi gian
1 thi mot phan lugng phycocyanin thodt ra c6 thé bi anh hudng bai didu kién moi truong 1am suy giam
ham lugng phycocyanin thu nhan. Theo nghién cuu cta tac gia Devi va cong su (2020) khi khao sét su
gia ting ham lwong phycocyanin tach chiét bang enzyme vai cac khoang thoi gian 1 lan luot 12 2, 4, 8
va 24 gid ¢ 35 + 2 °C, nhan thay ham lugng phycocyanin tang khi tang thoi gian ¢ véi enzyme tir 2 dén
8 gio va ham lugng phycocyanin giam khi tiép tuc ting thém thoi gian @, ham lugng phycocyanin cao
nhat dat 36,54 mg/g sinh khdi tao kho va hé sb tinh sach cao nhit dat 1,4 khi thoi gian u 1a 8 gio [15].
Két qua tir cac thi nghiém cho thy thoi gian i 3 gid thi ham lwong phycocyanin cao nhét dat 8,324
mg/mL va hé sb tinh sach cao nhét dat 3,765. Nhan thiy ham lugng phycocyanin thu nhan c6 su khac
biét so voi nghién cau cua Devi va cong su (2020) nhung véi thoi gian u ngén hon va hé sé tinh sach

ctia phycocyanin thu nhan cao hon cho thy viéc tach chiét phycocyanin cua nghién ctu it giai phéng
Ccac protein tap.
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3.1.3. Khdo st ty I¢ sinh khdi tdo va enzyme

Sinh khdi tao duogc bo sung enzyme c6 nong d6 0,011 mg/mL theo cac ty I¢ lan luot 12 1: 1, 1: 2,
1:3,1:4,1:5 (w/v) vau trong 3 gio dé tach chiét phycocyanin. Két qua thi nghiém dugc thé hién qua
Hinh 4. Nhan thay ty Ié sinh khdi tao va enzyme c6 anh huong dén ham lugng va hé sb tinh sach cua
phycoyanin thu nhan. Khi ting dan lugng enzyme bo sung thi ham luong phycocyanin tang theo, dat
cao nhat (11,613 mg/mL) & ty 1& tao va enyme 1a 1: 3 (w/v). Nhung néu tiép tuc tang lugng enzyme (ty
I¢ tao va enzyme 1a 1: 4 va 1: 5 w/v) thi ham lugng phycocyanin thu nhan khong c6 su khac biét dang
ké so véi ti 1& 1: 3. DPiéu nay duoc giai thich do enzyme lysozyme c6 kha ning cit lién két glycoside
phé& v& vach té bao tao, khi lwgng enzyme str dung ting thi kha ning pha v té bao ting lam lugng
phycocyanin thoat ra ciing tang theo. Nhung néu enzyme dat trang thai bdo hoa vé mat co chat thi du
¢6 tang lugng enzyme ciing khong lam tang lwong phycocyanin thu nhan. Ham lugng phycocyanin
quyét dinh hé s6 tinh sach cua phycocyanin do d6 hé sb tinh sach cia phycocyanin thu nhan & céc ty 1é
tao va enzyme khac nhau c6 xu hudng thay déi twong ty nhw ham lugng phycocyanin. Ngoai ra, két qua
thi nghiém ciing cho thdy phycocyanin thu nhan c6 hé sé tinh sach kha cao (o ty ¢ tao: enzyme 1a 1:3
w/v thi hé sé tinh sach dat 3,764) chung to viéc sir dung enzyme lysozyme dé tach chiét phycocyanin
khong giai phéng nhiéu protein tap khéc tir cac bao quan cua té bao Spirulina platensis.
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=
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Ham lugng phycocyanin
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He sb tinh sach

o N B O ©

11 1:2 13
Ty 1¢ tdo:enzyme (w/v) )
® Ham lugng phycocyanin (mg/mL)  BHE s6 tinh sach

Hinh 4. Anh huéng cua ty 16 tio:enzyme dén qué trinh tach chiét phycocyanin
(P 1a cac chi cai thé hién khac biér cé ¥ nghia thong ké ¢ dé tin cdy 95%)

Két qua thi nghiém ciing gan twong dong véi nghién ciu cia Devi va cong su (2020) da khao sat
su thay d6i ham luong va hé sb tinh sach cua phycocyanin khi tach chiét phycocyanin bang enzyme
lysozyme c6 hd trg ciia s6ng siéu am, két qua cho thay ham lwong phycocyanin thu nhén tang dan khi
tang ty 16 tao:enzyme tir 1:5 dén 1:15 (w/v), ham lugng phycocyanin cao nhét 33,61 mg/g sinh khdi tao
khoé va hé s tinh sach cao nhat dat 1,68 nhung ham lugng phycocyanin va hé sé tinh sach lai giam khi
ty 1¢ tao:enzyme ting 1én 1:20 (w/v) [15]. Két qua cua thi nghiém thu dwoc ¢ ty 18 tao: enzyme la 1:3
(w/v) thi ham lwong phycocyanin cao nhat dat 11,613 mg/mL va hé sé tinh sach cao nhét dat 3,764.
Nhan thay viéc tach chiét phycocyanin caa nghién ciru thu nhan phycocyanin c6 hé sé tinh sach cao.

3.1.4. Khado sat so lan tach chiét
Sinh khdi tao dugc b sung enzyme c6 nong do 0,011 mg/mL theo ty I¢ 1: 3 (w/v) va i trong 3 gio

dé tach chiét phycocyanin, sir dung lai sinh khoi tao va tiép tuc bo sung enzyme véi cac thao tac nhur cil
cho céc lan tach chiét 2, 3, 4, 5. Két qua thi nghiém duoc thé hién qua Hinh 5.
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Lén 1 Lén2 Lin 3 Lén 4 Lén §
S6 lan tach chiét
® Ham lugng phycocyanin (mg/mL)  BH& s6 tinh sach
Hinh 5. Anh huéng caa s6 lan tach chiét ¢én qua trinh tach chiét phycocyanin
(@29 1a cac chi cdi thé hign khac biét c6 ¥ nghia thong ké ¢ dé tin cdy 95%)
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Tir két qua thi nghiém nhan thay lan tach chiét 1 va 2 thu dugc ham lwong va hé s tinh sach cua
phycocyanin gan bang nhau va khong c6 su khac biét vé mat thong ké. Tuy nhién ham lugng ciing nhu
hé sb tinh sach caa phycocyanin bat dau giam tir 1an tach chiét thir 3 vé sau. Diéu nay co thé duoc giai
thich rang viéc tach chiét 1an 1 va lan 2 da chiét rit téi da lugng phycocyanin cé trong sinh khéi tao. Do
d6, mot sinh khéi tao c6 thé duoc sir dung dé tach chiét phycocyanin 2 lan 1a tét nhat.

3.2. Vi g6i tao bt phycocyanin bang phwong phap sdy phun va thuc hién tao keo déo bé sung
phycocyanin
3.2.1. Sdy phun tgo bét phycocyanin

Sinh khdi tao dugc bo sung enzyme nong d6 0,011 mg/mL theo ty I¢ 1:3 (w/v), u ¢ 37 °C trong 3
gio, sau d6 lam lanh ¢ -30 °C trong 24 gio, ra dong ¢ nhi¢t d phong va tien hanh ly tam lanh thu nhan
phycocyanin. Dich phycocyanin duoc bo sung chat mang va say phun ¢ diéu kién thich hgp dé tao bot
phycocyanin. Két qua thi nghiém dugc thé hién qua Bang 1 va Hinh 6.

Bang 1. Anh huéng cua Vat ligu vi bao dén do am, higu qua vi goi, ham luong
phycocyanin va hoat tinh chong oxy hda cua bot phycocyanin

Vit lidu vi bao D6 4m (%) | Hiéu suét bao g6i (%) phyclggyr/l;rl]lilr??%g o) | (%)
Gum arabic 9,386 + 0,061c 74,891 + 1,764a 8,982 +0,271a 52,884 +1,130a
Maltodextrin 6,473 £ 0,512a 85,257 + 1,896b 9,623+ 0,019a 72,844 +0,986b
Maltodextrin: gum arabic | 8,230 + 0,503b 88,746 +1,423c 12,275 + 1,068b 75,378 + 1,064c

(2 14 c&c chir cdi thé hién khac biér ¢6 y nghia thong ké & dé tin cdy 95%)

Nhan thiy, chit trg sdy c6 anh huong dén d6 am cua bot phycocyanin, bot c6 d6 am cang thap thi
thoi gian bao quan cua bt cang 1au, gum arabic c¢6 dd nhét cao hon maltodextrin do d6 bot phycocyanin
khi sir dung vat liéu vi bao 1a gum arabic c6 d6 4m cao hon cac vat liéu con lai. Tuy nhién, cac mau bot
phycocyanin déu c6 d6 am dudi 10% (w/w) dat yéu cau vé do am cuia bot sau siy. Ngoai ra, ham lugng
phycocyanin trong bot sau say véi vat ligu vi goi 1a gum arabic hoic maltodextrin thi thip hon khi sir
dung hon hop maltodextrin: gum arabic. Didu ndy c6 thé dugc giai thich nhu sau: maltodextrin hoa tan
tbt trong nude, dd nhét thap, kha nang tao bot tot con gum arabic hoa tan tét trong nude nhung dé nhét
cao 1am d6 4m bot sau sdy cao. Mac du gum arabic cd kha ning tao mang bao tét hon maltodextrin
nhung kha ning chiu nhiét trong qua trinh siy phun ciia gum arabic lai thap hon maltodextrin [9]. Do
d6, khi sir dung gum arabic hoic maltodextrin dé 1am vat liéu bao géi déu khong thé bao vé tét hoat tinh
clia phycocyanin trude tac dong nhiét cua qué trinh siy phun. Nguoc lai, khi két hop maltodextrin va
gum arabic s& tao ra vat liéu vi bao ¢ kha ning tao mang bao tot, chiu dung nhiét do tt va dé dang tao
bot nho sdy phun. Tir 6 hdn hop maltodextrin va gum arabic (1: 1) 1a chat tro sdy thich hop dan dén
ham lugng phycocyanin trong bot sau sdy cao nhat (dat 12,275 mg phycocyanin trong 1 g bot). Ham
lugng phycocyanin quyet dinh dén hiéu suit bao g6i va hoat tinh chéng oxy hda cua bot nén
phycocyamn dugc siy phun bai vat ligu vi bao la hdn hgp maltodextrin va gum arabic thi cho hiéu suat
bao gi va hoat tinh chéng oxy hoa cao hon cac vat liéu con lai. Két qua thi nghiém ciing phu hop véi
nhan dinh vé tinh chét cua céc chat tro say maltodextrin va gum arabic cua ilter va cong su (2021) [9].

Hinh 6. Hinh chup SEM cua bot phycocyanin véi cac chit trg siy khac nhau & kich thudc 1 pm
(A: maltodextrin, B: gum arabic, C: hon hop maltodextrin: gum arabic)

Ngoai ra, tir hinh anh chup SEM c6 thé thiy hdn hop maltodextrin va gum arabic tao dwoc cac hat

vi bao roi rac hon so véi chit trg siy 1a gum arabic, dong thoi hdn hop maltodextrin va gum arabic tao
duoc cac hat vi bao c6 hinh tron, bé mat hat it bi co rat hon hon cac vt liéu con lai.
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3.2.2. Thyee hién tao keo déo bo sung phycocyanin

Tt 15 g bot chanh, 32 g gelatin, 50 g duong, 50 mL syrup vai, 17 g bot phycocyanin (ham lugng
phycocyanin c6 trong 1 g b4t phycocyanin 1a 12,275 mg) va 80 mL nudce thu dugc 123 g keo déo. Xac
dinh ham lugng phycocyanin trong keo déo twong tu nhu cach xdc dinh tong ham lugng
phycocyanintrong bt sau say. Két qua xac dinh ham luong phycocyanin trong keo thanh pham dugc
thé hién qua Bang 2.

Bang 2. Két qua xac dinh ham lugng phycocyanin trong keo déo

Ham lugng phycocyanin cé 1,002 mg Ham lugng phycocyanin cé 12,275 mg
trong 1 g keo déo trong 1 g bot phycocyanin

Ham lugng phycocyanin cé 123,246 mg | Ham lugng phycocyanin cé 208,675 mg
trong 123 g keo déo trong 17 g b6t phycocyanin

Nhu vay tir ham lugng phycocyanin ban déu la 208,675 mg, qua qua trinh tao keo déo ham lwong
phycocyanin con gitt lai dugc trong keo thanh pham 1a 123,246 mg (dat ty 1€ 59,06%).

San pham keo duoc dénh gid cam quan thi hiéu bang phuong phap cho diém theo TCVN 3215-
79, két qua duoc thé hién qua Bang 3.

Bang 3. Két qua cho diém cua hoi dong ddi véi keo déo b sung phycocyanin

Chi tiéu Diém cua c4c thanh vién Tong s6 Diém Hésbquan |  Diém co
chatlugng |A|B|C|D|E|F|G diém trung binh trong trong lugng
Mau sic 5(5|5|5|5|5|5 35 5 2,0 10
Mui 5|15|13|5(|4|4)|4 30 4.2 0,8 3,36
Vi 5514141445 31 4.4 12 5,28
Cong 4,0 18,74

Dua vao bang két qua trén nhan thay san pham keo déo bo sung phycocyanin dat s6 diém chung
I 18,74 nam trong khoang diém tir 18,6-20,0 nén dat muc chat lwong tot [11].

4. KET LUAN

D¢ tai da thyc tach chiét phycocyanin tir Spirulina platensis bang enzyme lysozyme véi ham lugng
phycocyanin cao nhét cé thé tach chiét dat 11,613 mg/mL, hé s tinh sach phycocyanin 3,764. Nghién
ctru da say phun phycocyanin bang hdn hop maltodextrin: gum ty 18 (1:1 w/w) dé tao bot phycocyanin
va bé sung bot phycocyanin vao keo déo tao keo déo c6 chira mot ham luong phycocyanin nhat dinh va
duogc danh gia cam quan tot.
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ABSTRACT

EXTRACTING PHYCOCYANIN FROM Spirulina platensis WITH LYSOZYME ENZYME
AND ADDING PHYCOCYANIN TO JELLY CANDY

Huynh Phan Phuong Trang*, Do Thi Hien
Ho Chi Minh City University of Industry and Trade
*Email: tranghpp@huit.edu.vn

Nowadays, foods containing natural antioxidants interest consumers because of their many health
benefits. Adding antioxidants to food increases the value and diversity of food, a research direction that
fits the market demand. Phycocyanin from Spirulina platensis is a suitable colorant that replaces highly
toxic, carcinogenic artificial colorants in food. This study investigated the process of extracting
phycocyanin from Spirulina platensis by lysozyme enzyme, microencapsulation phycocyanin by spray
drying method and adding phycocyanin powder to jelly. The results showed that the appropriate
parameters for phycocyanin extraction: enzyme concentration 0.011 mg/mL, incubation time 3 hours,
algae biomass: enzyme ratio (1:3 wi/v), suitable wall for the spray drying process is a mixture of
maltodextrin: gum arabic (1:1 w/w), jelly with phycocyanin added to achieve phycocyanin content of
1,002 mg/g, and the jelly is evaluated for good mark according to sensory analysis TCVN 3215-79.

Keywords: Phycocyanin, enzyme lysozyme, Spirulina platensis, extraction, jelly candy.
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