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Tom tit:

Phwong phap siy anh hwéng dén trang thai, cAu tric va thanh phin héa hoc, dic biét 1a cac chit diic trung mau
sic c6 hoat tinh chdng oxy héa ciia tio xoan. Nghién ciru nay c6 y nghia dinh huéng sir dung phwong phap lam khé
giip gia ting chudi gia tri tdo xoan. Két qua chi ra r:"lng, thanh phin héa hoc va mt sé dic tinh hoa ly khac cua
tao Spirulina platensis bi anh huéng it nhat boi phwong phap siy thing hoa & 30°C, tiép dén 1a siy lanh bom nhiét
& 50°C va nhiéu nhit la siy bang khong khi néng & 50°C. Trong pham vi nghién ctru, tdo xoin sy bing khong khi
néng co tri sé peroxit cao va téc do ling dong trong nwéc nhanh nhit. Trong sb cic phwong phap dwoc sir dung trong
nghién ciru nay, siy thing hoa tio xoin la phwong phap phut hop nhit dé giir lai cac chit chuyén héa thir cip nhw
sic to phycocyanin. Tuy nhién, phwong phap siy lanh bom nhiét hoan toan cé thé sir dung dé thay thé cho phwong
phap siy thing hoa nhim muc dich giam chi phi sin xuit, nhung van giir dwoc gia tri ing dung cia tio Spirulina
platensis néu nhu hoat tinh chong oxy héa khong phai 1a mdi quan tim chinh nhw mau sic hay gia tri dinh duéng.

Tir khéa: phycocyanin, siy lanh, siy thing hoa, Spirulina platensis, thanh phin héa hoc.
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Abstract:

The drying method affects the physical state, structure and chemical composition of Spirulina platensis, particularly
its colour-related compounds exhibiting antioxidant activity. This study provides guidance on using drying methods
to enhance the value chain of Spirulina. The results of the study demonstrated that the chemical composition and
other physicochemical properties of Spirulina platensis were the least affected by freeze-drying at 30°C, followed by
heat pump drying at 50°C, whereas hot-air drying at 50°C had the greatest impact. Within the scope of the study,
hot-air-dried Spirulina platensis exhibited the highest peroxide value and the fastest sedimentation rate in water.
Among the used methods in this study, freeze-drying is the most suitable method to retain secondary metabolites
such as phycocyanin in Spirulina platensis. However, heat pump drying can be effectively used as an alternative to
freeze-drying to reduce production costs while maintaining the application value of Spirulina platensis, provided that
antioxidant activity is not the primary concern compared with colour or nutritional value.
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1. it van de

Tao bién n6i chung va tio xodn noi riéng c6 vai tro quan
trong trong nhiéu nganh kinh té, dac biét 1a trong linh vuc
thuc pham va y dugc [1-4]. Tao xodn c6 tén khoa hoc 1a
Spirulina platensis, dang soi xoan mau xanh luc c6 gia tri
dinh dudng va déc tinh duogc phém dugc cong nhan. Loai
vi khuan lam nay chira mét lugng protein rat cao, co thé dat
t61 75% trong luong (theo khéi lugng kho), bao gdm tit ca
c4c axit amin thiét yéu [5]. Spirulina platensis c6 nhiéu loai
vitamin (nhu A, E, K, C, B) va cac khoang chét nhu kali,
sat, canxi, phdt pho, mangan, dong, kém va magié [6, 7].
Céc séc t6 cta tao xodan bao gdm: carotenoids, chlorophyll
a, b va phycocyanin, trong d6 phycocyanin 1a mot hop chat
chdng oxy héa va chong viém duoc sir dung trong nganh
cong nghiép my pham va sic t6 [1-3, 7, 8.

Sinh khéi cua Spirulina platensis ¢ thé duoc tiéu thu
dudi dang sét nhao tuoi, hodc dang san phr?im kho tuy theo
g dung. Sau khi nudi cdy va thu hoach, sinh khéi tao xodn
thuong dugc 1am kho bang cach sdy nham giam ham luong
nude trong dang sét nhdo. Muc dich chinh 1a giam thiéu cac
thay ddi sinh hoa va hoat dong cua vi sinh vat, dé tang do
bén va tinh 6n dinh ciia san pham cudi cung [9]. Cac hop
chét trong sinh khéi tao tuoi rat nhay cam véi nhiét dg, anh
sang, hoat dong ctia enzyme va qua trinh oxy hoa khi c6 am
hay khong khi, vi vdy chung ¢ thé bi phan hily trong qua
trinh séy kho [9]. Ngoai muc dich bao quan, mat nudc lam
giam khdi lugng va thé tich san pham xudng dang ké, dong
thoi cai thién hiéu qua viéc van chuyén va luu tri.

Nhiéu cong nghé khac nhau duoc sir dung dé sdy kho tao
xodn [10] nhu phuong phap sy truyén thong 1a ding khong
khi néng [11-16], sdy bang bom nhiét [17, 18], sdy thing
hoa [15], hay mot s6 cong nghé méi nhu sdy bang vi song
két hop chan khong [19] nham gitip nang cao chat lugng san
pham tao kho. Cac k¥ thuat sy khac nhau anh hudong dén
chi phi, nang lugng, thoi gian, hinh dang cia san pham cudi
cung va kha nang duy tri ham lugng dinh dudng so vdi tdo
tuoi. Trong qué trinh siy kho, gi4 tri dinh dudng giam xudng
do protein, lipid, sic t6 va cac chat dinh dudng khac bi bién
d6i do thoi gian, nhiét do va sy tiép xuc voi khong khi [10].
Hién nhiéu nghién ciru vé tao kho chi yéu tap trung khao
sat anh huong cia didu kién sdy nhu: cic yéu té anh hudng
dén qua trinh 1am kho tio xodn bang khong khi nong (siy
phun, sdy tréng quay) [12, 13, 15, 16, 19] hay say bom nhiét
[17, 18], sdy chan khong thing hoa [19], cling nhu mot s6
ky thuat sy tién tién nhu: sdy bang vi song [19], sdy hong
ngoai [20]. Trong s6 d6, c6 mot sé nghién ctru danh gia anh
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hudng ctia phuong phap sy dén ham luong phycocyanin.
E.G. Oliveira va cs (2009) [12] xac dinh dugc ham lugng
phycocyanin cia tao say kho bang khong khi nong dat t6i
12,6%. R.C. Bruna va cs (2015a) [17] chi ra ring, tao sdy
kho bang phuong phap sy bom nhiét tot hon say khay bang
khong khi néng & 60°C; phuong phap siy bom nhiét & 50°C
¢6 ton thit phycocyanin thap nhét (20,5%). M. Demarco va
¢s (2021) [15] chi ra rang, phuong phap sdy bang khong khi
noéng & nhiét do 60°C va sdy dong kho déu lam giam ham
lwong phycocyanin cua tao Arthrospira platensis xuéng con
khoang 80-90% sau 100 phut siy, nhung phwong phap sy
dong kho giir duge mau xanh cia tao tot hon phuong phap
séy nhiét do cao. Thuc té, khong co nhiéu nghién ctru xem
xét anh hudng cua cac phuong phéap siy dén chat lugng ciia
cung mot ddi tuong tao x04n cu thé - mot van dé dang dugc
quan tam lién quan dén chon cong nghé lam kho dé giam
chi phi san xuat nhung van phai dam bao dwoc chét lugng
san pham cubi cing.

Do d6, ¢ nghién cuu nay ching t6i tap trung khao sat,
so sanh mot s thanh phin co ban, nhimg thay déi hoa ly
clia tao xoan dugc lam kho bang phuong phap ding khong
khi néng, say lanh bom nhiét va sdy thing hoa. Két qua thu
dugc gop phan dinh hudng ky thuat xir 1y 1am kho trong
chudi cung tmg tio xoan, va kha nang sir dung tao kho phu
hop dbi véi mot s linh vue cu thé nhu trong san Xuét san
pham thyc pham, hay y duoc.

2. Dol tuong va phuong phap nghién ciiu
2.1. Poi twong

Tao xoan (Spirulina platensis) dugc thu hoach tai trai
nudi tao xodn & xa Ninh Tho, thi xd Ninh Hoa, tinh Khanh
Hoa (trudce sap nhép). Tao sau khi thu hoach dugc rira qua
nudce sach 3 1an va duogc ép rao dén @6 4m 92,07+0,45%.
Tao twoi dung trong tii PE dwoc bao quan lanh bang nudc
da lanh va dua ngay vé phong thi nghiém dé tién hanh
nghién ciu.

2.2. Chuan bj tio xoin kho

Sdy bang khéng khi néng: Lép tao tuoi duge dan déu 1
cm trén khay sy c6 13 trén 16p vai loc 0,5 um va duoc say
kho béng khong khi néng & nhiét d§ 50°C trong thoi gian
12 gid bang ta siy Sunsay (Model SS-5710CD, Viét Nam).

Say lanh bom nhiét: Lop tao tuoi duge dan déu 1 cm trén
khay sdy c6 13 trén 16p vai loc 0,5 um va dugc say lanh &
nhiét do 50°C trong thoi gian 10 gio bang ti sdy lanh Sunsay
(Model SS-5720HP, Viét Nam).
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Say thang hoa: Lop tao twoi duge dan déu day 1 cm trén
khay sdy inox va dugc sdy thing hoa & nhiét d6 -30°C trong
thoi gian 24 gio bang t siy thing hoa Telstar (LyoBeta 35,
Tay Ban Nha).

Tao xoin kho duge dung trong i PA c6 hut chan khong,
bao quéan trong hop tbi & nhiét d6 phong dé phuc vu nghién
clru.

2.3. Phuwong phap nghién ciru

Phicong phdp xdc dinh thanh phan co ban: Ham lugng
am cula tao duoc xac dinh theo AOAC 2012, method 950.46.
Xac dinh ham lugng protein theo AOAC 2012, method
928.08. Ham lugng protein: Nx6,25 (%). Ham lugng lipid
téng duoc thuc hién theo AOAC 2012, method 948.04.
Ham Iuong tro dugc xac dinh theo AOAC 2012, method
920.153. Xac dinh trj s6 peroxit dugc thuc hién theo TCVN
9532:2012.

Ham lwong phycocyanin va dj tinh khiét: Xac dinh
ham lugng phycocyanin (PC) va do tinh khiét (PP) cia
phycocyanin tach chiét theo phuong phép cia S.C. Silva va
cs (2019) [14] v6i mot s6 diéu chinh. Hoa tan 500 mg (theo
chat kho) miu tio xodn sdy kho trong 50 ml nudc 4m (40°C)
dung trong lo thiy tinh ndp kin, dung c4 tir khudy trong 15
phut cho hén hop tan hoan toan. Dé mau & ngin mat t lanh
(4-5°C) trong 24 gid, sau do lic déu dung dich trudc khi lam
dong & nhiét d6 -20°C trong 24 gid tiép theo. Phycocyanin
dugc chiét xuit bang phuong phap dong lanh va rd dong
theo ba chu ky (cip dong - ra dong) dugc thyc hién nhu sau:
M4u da lam déng duge ra dong & nhiét do phong trong 15
phut, tiép theo dua vao cap dong 1 gid & chu ky thi hai va ra
déng trong 30 phut, chu ky cudi cung duge cip dong 1 gio
va ra dong 45 phut. Sau chu ky ri dong thir ba, mau duoc ly
tam & 6000 vong/phit trong 15 phut, sau d6 1ay phan dung
dich phia trén mau da ly tdm di xac dinh do hép thu (Abs) &
cac budc song 280, 615 va 652 nm.

Ham luong phycocyanin (PC) dugc tinh toan bang cong

thire (1).
(AbS 615 —0,474xAbs 652)

PC= a3 (mg/ml) (1)
Do tinh khiét cia phycocyanin (PP) tach chiét duoc tinh
bang cong thirc (2).
_ Abseis
PP - Abs 280 (2)

Phirong phéap do mau tio xodn khé: Sy thay d6i mau
clia tao xodn kho duoc xéac dinh thong qua déc trung vé do
sang (L*) va gia tri a* va b* ctia hé mau CIE bang thiét bj do
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mau Chroma Meter CR-400 (Konica Minolta, Nhat Ban).
Mau tio kho duoc dat vao dia su tring phing (L=85,66;
a*=-4,16; b*=-2,08) v6i chidu day 16p tio 1a 1 cm dé tranh
anh hudng cia mau dia dung cling nhu anh sdng méi truong
xung quanh 1am anh huéng dén két qua do. Viéc chup mau
mau tao kho duge thyc hién o nhiét do phong.

Céc tham sb (L*/a*/b*) dugc chuyén dbi thanh cac gia
tri s6 ctia d6 1éch mau (AE) duoc tinh bang cong thirc (3).

AE=+(L=Lg)2+ (a—ag)2 + (b by)? A3)

trongd6:AL=L-L,Aa=a-a,Ab=b-b_la sy chénh l¢ch
giira cac gia tri toa do L,a,b ciia mau twoi voi mau kho [18].

Phirong phdp xdc dinh d¢ ling tach I6p: Can 50 mg
(theo chat kho) miu tao xodn kho hoa trong 100 ml nuée
4m (40°C) dung trong lo thity tinh nép kin, dung cé tir khudy
trong 15 phit. Bé theo doi mirc do tach 16p do ling duoc
tién hanh bang cach rét dich tao vira hoa tan dong nhat vao
cuvet thach anh 1 cm, va do do hép thu tai budc song 440
nm bf?mg thiét bi do UV-Vis (Labomed, model: UVS-2800,
M5¥). Su tach 16p cua tao kho hoa tan duge danh gia bang
cach so sanh do hap thu budc song (Abs) & cac mdc thoi
gian (5, 10, 15, 20, 25, 30) phut.

Quan sat hinh thai hoc cua tao: Hinh thai hoc cia tao
Spirulina dwoc quan sat bang kinh hién vi DMK 1000T gén
camera model RS-500C, vdi do phong dai cua kinh hién vi
t6i da 1000 lan, d¢ diéu chinh tiéu cu =5 diop, sir dung vat
kinh véi d6 tu quang NA 1,25. Nho mot giot mau tao phan
tan trong nude 1én trén lam kinh va tién hanh quan sat.

2.4. Phwong phdp xir Iy s6 ligu

Tat ca cac thi nghiém dugc thuc hién 3 lan, két qua
thu dugc 1a gia tri trung binh ctia cac lan do. SO liéu dugc
xtr Iy bang phin mém IBM SPSS Statistics 22 dé phan
tich ANOVA va biéu do két qua dwoc vé bang phin mém
SigmaPlot 14.5.

3. Két qua va ban luan

3.1. Thanh phan héa hoc ciia tio khé

Két qua phan tich thanh phan hoa hoc ciia tao kho bing
cac phuong phap lam khé dugc trinh bay tai bang 1. Su
khac biét vé gié tri protein, lipid do anh hudng cua diéu kién
lam kho gitra cac phuong phap sdy, ham luong cua chung
giam do sy bién ddi boi diéu kién sdy & nhiét do cao va tac
dung cua su tiép xtc véi tic nhan sdy 1a khong khi [9]. Him



lugng protein, lipid bi bién ddi mot ph?m bdi qua trinh s?iy,
dic biét 1a phuong phép siy bang khong khi nong. Ham
luong protein cho két qua twong duong trong tio xodn xac
dinh béi B. Shahid va cs (2016) [5] nhung cao hon trong tao
xo4n dugc nudi & Maroc duge xac dinh boi A. Rahim va cs
(2021) [6] (53,31%0,67%). Trong khi d6, ham lwgng lipid
trong tao xoén duoc xac dinh lai thép hon (9,25+0,09%).

Bang 1. Thanh phan héa hoc cua tao.

Téo kho
TT Thanh phin Tdo twoi iiﬁ thiing Sy lan iﬁi :héng khi
1 Am (%) 92,07+0,45*  4,93+0.21¢  11,10£0,92°  11,34+1,07°
2 Protein* (Nx6,25) (%) 789+0.87*  77,7:0,73"  76,9+0,22°  733+1,09°
3 Lipid tong’ (%) 4,62£0,08°  446£0,09°  441£033°  3,26+044*
4 Tro' (%) 52041,69°  5,68+0,18  517x0,26*  6,30+0,28"

* Pwoc tinh theo khdi lwong chat kho. Cac gia tri trung binh mang chiy
cai khac nhau & cling mét dong chi sy khac biét co y nghia thdng ké
(p<0,05).

3.2. Hinh thdi hoc ciia tio kho

Quan sat hinh thai hoc ctia tio phén tan trong nudc bang
kinh quang hoc (hinh 1) cho thy, hinh thai cdu tao xodn
clia tao van duoc gitt nguyén boi cac phuong phap sdy khac
nhau. Tuy nhién, d6i v6i mau tio sdy nong c6 hién tuong
két ty, von cuc, khong co su phéan tan dong nhat trong nudc.
Phuong phap sy thing hoa cho két qua gitr lai ciu tric
xodn t6t nhit néu so sanh véi ciu tric cua tao twoi. Nhu vay
¢6 thé thay, co ché tach nudc ra khoi tao khi 1am khé anh
huong nhiéu dén hinh thai hoc cta tao sau khi dugc lam

Hinh 1. Hinh thai hoc cua tao twoi (A), tao kho say thing hoa (B),
say lanh bom nhiét (C) va say bang khéng khi néng (D).
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kho. Sy thing hoa nuéc da dé lam khoé tao & phuwong phap
sdy dong kho tot hon dbi voi su bay hoi nuée dudi tac dong
ctia khong khi c6 d6 khé cao (sdy lanh bom nhiét), hay nhiét
d6 sdy cao (sdy khong khi nong) [15, 21]. Diéu nay co thé
anh huong dén mot sb tinh chat hoa 1y duge xem xét & cac
phén sau.

3.3. Ddc tinh hoa ly cua tio kho

Mau sdc: Gia tri dac trung mau cua tao kho dugc biéu
dién ¢ biéu d6 hinh 2. Két qua do mau cho théy, gié tri d0 sang
L cua tao sdy thing hoa 1a cao nhat (24,35+1,38) con tio sdy
béang khong khi néng c6 gié tri L thip nhit (21,65+0,88), su
khac biét nay ciing c6 thé quan sat thiy rd bang mat thudng.
Tuong tu véi gid tri a* thé hién mau xanh cao nhat, dat
-7,64+0,30, tao kho c6 mau xanh téi hon chinh 14 tao siy
bfing khong khi nong, a* dat -3,59+0,35. Két qua thu dugc
tuong dong voi két qua nghién ciru ciia M. Demarco va cs
(2021) [15] khi so sanh giita tao xoan Arthrospira platensis
duogc siy thiang hoa va siy bang khong khi néng & nhiét do
40 hay 60°C; hay nghién ctru cia R.C. Bruna va cs (2015a)
[17] trén ddi twong tao xodn Spirulina sp. dugc sdy bing
khong khi néng (50, 60°C) va sdy lanh bom nhiét (50°C). Do
léch mau AE cua tao séy thang hoa cao nhit (10,88+0,84),
tiép theo 1a cua tao sdy lanh (6,12+0,73) va thip nhét 1a cia
tao siy bang khong khi nong (4,10,73).
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Hinh 2. Gia tri L/a*/b*/AE cua tao khé tir cac phwong phap say. Cac
gié} tri trung binh mang ch cai khac nhau chi sw khac biét cé y nghia
thong ké (p<0,05).

Vi két qua phan tich s sai 1éch c6 y nghia thi gié trj dai
dién cho d6 sang ciia mau sdy lanh bom nhiét va siy thing
hoa 14 khong c6 sy khac biét, nhung khac véi mau sdy bang
khong khi néng va mau tao tuoi. Gid tr a* clia mau tao & ba
phuong phap siy 1a khac nhau, gia tri b* cia miu siy lanh
bom nhiét va siy bang khong khi néng khong c¢é su khac
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biét nhung khac biét 16 rét voi mau séy thang hoa. Nhu vay,
mau say thang hoa va méu sdy lanh bom nhiét c6 mau sic
xanh, sang va dep hon mau sy bang khong khi nong. Dudi
tac dong cua nhiét do cao lam thay ddi mau sic cua tao
kho, c6 thé 1a do sy phan hity ciia cac hop chat diép luc va
carotenoid [15], hay phycocyanin [15, 17].

Tri s6 peroxit: Trong qua trinh ché bién va bao quan
tao, lipid co thé trai qua cac bién doi boi phan tng thuy
phan hoic oxy hoa dudi tac dung ciia enzyme hay tiép xtc
v6i oxy trong khong khi. Didu nay co thé dan dén giam
gia tri dinh dudng ctia chiing, gay mui vi la hoac tham chi
g6p phan hinh thanh céc chat c6 hai. Hinh 3 trinh bay két
qua phan tich trj sd peroxit cta tao duoc lam kho boi cac
phuong phap sdy khac nhau. Két qua cho thiy su chénh
léch kha 16n vé tri s peroxit tao thanh trong tao kho giira
cac phuong phap sdy. Tri s peroxit trong tao kho sdy bang
khong khi néng (2,28+0,38 meq/kg) cao gap 2,9 hay 3,6 lan,
1an luot so véi trong tao sdy lanh (0,8+0,05 meq/kg) hay siy
thang hoa (0,64+0,09 meq/kg). Sy anh hudng cua phuong
phap sdy nay tuong tu nghién ctru cia M. Mroz va cs (2024)
[20] trén d6i twong tao Arthrospira platensis, khi so sanh
giita sdy chan khong thing hoa va siy bang khong khi nong
& 75°C. Mic du say lanh bom nhiét hay sdy thang hoa ¢ tri
sO peroxit thap hon, nhung thuc té van xdy ra qué trinh bién
d6i lipid trong hai phuong phap say nay. So di san pham tao
kho séy lanh bom nhiét, dac biét l1a tao kho séy thang hoa
van xay ra qué trinh oxy héa, mic du diéu nay duoc dién
ra & didu kién chan khong, d6 1a do su bién ddi lipid boi
enzyme noi tai trong tao tuoi [22].
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Hinh 3. Tri sé peroxit ctuia tdo khé tir cac phwong phap say. Cac
gia tri trung binh mang chi¥ céi khac nhau chi sw khac biét cé y nghia
thdng ké (p<0,05).

‘ SKHORHOC [P

Ham lwong phycocyanin va dg tinh khiét: Ham lugng
phycocyanin va do tinh khiét phycocyanin tach chiét tir
tao xodn lam kho bang cac phuong phap sdy dugc trinh
bay & hinh 4. Két qua chi ra rang, ham luong phycocyanin
trong mau tao tuoi bi giam di khi sy, gia tri giam dang ké
ngay ca dbi véi phuong phép sdy thiang hoa. Ham lugng
phycocyanin c6 trong tao siy thing hoa (2,11+0,01 mg/ml)
véi d6 tinh khiét 0,30 cao hon tao duoc 1am kho bé‘mg khong
khi nong (1,61£0,03 mg/ml) v&i do tinh khiét 0,17 va sy
lanh (1,86+0,02 mg/ml) voi d§ tinh khiét 1a 0,20. Nghién
ctru cua S.C. Silva va cs (2019) [14] dung phuong phap siy
phun tao Spirulina platensis cho ham lugng phycocyanin
1,44+0,01 mg/ml, két qua nay c6 su twong dong véi két qua
clia tao say bang khong khi nong & nghién ctru hién tai. Diéu
kién sy, phuong phap sdy anh hudong 16n dén su bién doi
cac thanh phan c6 hoat tinh chéng oxy héa cta tao xodn, mot
trong s6 do 1a phycocyanin. R.C. Bruna va cs (2015b) [18]
da chi ra rang, ham luong phycocyanin ton that 15-83% tuy
theo nhiét do hay do day 16p tao Spirulina sp. khi siy bang
bom nhiét, trong d6 & diéu kién nhiét do 50°C va chiéu day
16p tao 5 mm c6 ton that ham lwong phycocyanin thip hon &
60°C. O mét nghién ctru khac, anh hudng cia diéu kién sdy
dugc R.C. Bruna va cs (2015a) [17] chi ra ring, ham lugng
phycocyanin cia tio Spirulina sp. sdy bang bom nhiét cao
hon sdy khay bang khong khi néng & 50°C. RO rang trong
cac phuong phap sdy thi phuong phap siy thiang hoa cho
chét lwong tao kho gitr dugc ham lugng phycocyanin cao
nhét, didu nay c6 ¥ nghia 16n cho nhiing tmg dung can thé
hién hoat tinh chéng oxy héa cua tao xodn.
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Hinh 4. Ham lwong phycocyanin va dé tinh khiét cta tao twoi, tao
khé tir cac phwong phap say. Céc gia tri trung binh mang chiv céi
khac nhau chi sy khac biét c6 y nghia thdng ké (p<0,05).
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D6 ling dong: Tao kho duge hoa phan tan trong nude dé
{mg dung vao san xuat cac san pham thyc phim dang long
hay ubng tryc tiép. Do d6, sy ling dong cua tao trong nudc
nhanh hay chim rit quan trong trong thiét ké cong nghé
hay huéng din sir dung, vi chiing anh hudng truc tiép dén
gid tri cam quan. Dé danh gia anh huong nay thi “P¢ ling
dong” cua tao dugc coi la mdt chi ti€u danh gia can thiét.
Qua quan sat sy léng dong ctia cac mau tao hoa tan trong
nude & nhiét ¢ phong (hinh 5), cho thiy riang thoi gian
duéi 5 phit, khong co su thay d6i dang ké vé do ling cua
tao duoc sdy bang cic phuong phap khac nhau. Tuy nhién,
sau 5 phut, cac miu tao sdy da bat dau ling nhe, trong khi
tao twoi van giit nguyén trang thai phan tan ban dau. Sy 6n
dinh trang thai phan tan déu van kéo dai sau 30 phut ddi voi
tao tuoi, nhung xuét hién sy la“ing dong dang ké dbi vai tao
duoc séy kho, dac biét 1a tao séy lanh bom nhiét va tao séy
bang khong khi néng. S¢ di qua trinh ling ciia tao sdy thing
hoa cham hon téo sy lanh bom nhiét va tao sdy bang khong
khi nong 1a do phuong phap sdy dong kho co kha ning tai
tao tot cAu triic ty nhién cua tao, do d6 bot tao khd cé tinh
ddng nhét nén c6 do hoa tan cao, lam cham qué trinh ling
[21]. Sau 60 phut, cic miu tio sdy lang dang ké va ling gan
nhur triét dé sau 180 phut, mau xanh quan sat thdy c6 thé chi
yéu do mau ciia phycocyanin hoa tan trong nudc. Trong khi
d6, mau tao tuoi van cho thay sy phan tan tét trong nudc,
diéu d6 cho thay ring tao siy chiu anh hudong dang ké boi
céc yéu t cong nghé lam kho tao.
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Hinh 5. Mau tao twoi (1), tao sy thang hoa (2), sdy lanh bom nhiét
(3) va say bang khéng khi néng (4) dwoc theo déi lang & diéu kién
nhiét dé phong.

Dé danh gia chinh x4c hon su ling dong ciia tao phéan tan
trong nudce, két qua xac dinh do hip thu song UV (Abs) &
bude song 440 nm ddi voi cac miu tao theo thoi gian duoc
thé hién 6 hinh 6.
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Hinh 6. D6 hap thu séng UV tai bwéc séng 440 nm cua tao xoan
theo theoi gian.

Két qua do Abs ciia cac mu tao siy so véi mau tuoi d
cho théy su khac biét 1o rét. Do hép thu giam sau 15 phut
d6i v6i mau tao sy lanh bom nhiét va sdy thing hoa, trong
khi mau say bang khong khi nong c6 do hap thu giam ngay
sau 5 phut. Didu nay cho thiy ring, phuong phap siy bing
khong khi nong tao ra tao kho ling nhanh hon, nguyén nhan
c6 thé do su két tu cua tao nén kich thudc va khéi luong tao
16n hon, kha nang hoa tan phan tan trong nuéc kém (hinh 1).
Trong khi dé, tao khé ding phwong phap sdy lanh bom nhiét
va sy thing hoa ciing cho thay c6 sy ling dong, nhung mtc
d6 lang cham hon so véi tao lam khé bang khong khi nong.
Két qua nay chi ra rang, tao siy bang khong khi néng co
tbc do ling nhanh nhét, tiép theo 1a tao sdy lanh va tao siy
thang hoa.

4. Két luan

Tir két qua nghién ctru, 1d rang viéc lya chon phuong
phap siy c6 thé anh huong dang ké dén thanh phan dinh
tinh va dinh lugng cta cac chat chuyén hoa trong san pham
tao Spirulina platensis say kho cudi cung. Cac phén tich
chi ra r::ing, thanh phf‘?ln héa hoc va mot sé dic tinh hoa ly
clia tao Spirulina platensis bi anh huong it nhit bai phuong
phap sdy thing hoa, tiép dén 1a sdy lanh va nhiéu nhit 1a siy
bang khong khi néng. Tao xodn kho sdy bang khong khi
nong co toc do ling dong trong nude cao nhit va o tri sd
peroxit cao lan luot gép 2,9 hoic 3,6 lan tri sb peroxit ctua
tao xodn kho sdy lanh bom nhiét hoic siy dong kho. Trong
nghién ctru nay, sdy thing hoa tao xoan la phuong phap phu
hop nhit dé giir lai cac chit chuyén hoa thir cip nhu sic to
phycocyanin. Tuy nhién, phuong phap sy lanh bom nhiét
hoan toan c6 thé st dung dé tao san pham tao kho thay thé
cho phuong phap sy thing hoa dé giam chi phi san xut,
nhung van giit dugc gia tri tmg dung cua tio xodn néu nhu
hoat tinh chéng oxy hoa ciia tao xodn kho khong phai 1a méi
quan tam chinh.
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