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XAC PINH HAM LUONG SAC TO A-XTA-XAN-TIN TRONG TE BAO
CUA CHUNG NAM MEN PHAFFIA RHODOZYMA NT5 PUGC SUDUNG
LAM THUC AN BO SUNG TRONG NUOI TRONG THUY SAN

A-xta-xan-tin ¢ rat nhiéu chiic nang sinh
hoc do6i véi sinh vat: kha nang chong oxy hoa,
chong ung thu... Ngoai ra, hop chat nay con c6
vai tro rat quan trong trong nganh cong nghiép
nuoi trong thuy san. Néu thiéu a-xta-xan-tin, san
lugng va do song sot cua ca va cac dong vat giap
xdc nuoi trong trang trai c6 thé giam ddng ké.
Hon nita, dic tinh tao mau cua a-xta-xan-tin con
lam cho thit cd hoi va vo dong vat gidp xac cé
mau do hong. Mau do hong nay 1a mot thudc
tinh cam quan, lién quan chat ché t6i chat lugng
va gid tri clia san pham. C4 hoi va céc dong vat
gidp xac khong tu téng hop duoc a-xta-xan-tin
ma ching phai 18y a-xta-xan-tin tir cic ngudn
thac an [1].

Hién nay, Phaffia rhodozyma 1a loai nim
men duy nhat dugc biét dén 1a c6 kha nang sinh
chat mau a-xta-xan-tin [2]. Theo 1y thuyét, loai
ndm men P. rhodozyma sinh ra mot s6 cac
carotenoit, trong d6 a-xta-xan-tin chi€ém téi 83-
87%, [-caroten 2-2,5%, echinenon 2-4% va
phoenicoxanthin 5-7%. Tuy nhién, trong thuc t&€
ty 1& a-xta-xan-tin chi chiém khoang 50-80%
téng s6 lugng carotenoit trong t€ bao. A-xta-
xan-tin dugc tong hgp bén trong t€ bao nim
men. Vi vay, dé tdch chiét a-xta-xan-tin can phai
pha v& t€ bao, sau dé dung cac dung moi hitu co
khdc nhau d€ tach chiét. A-xta-xan-tin phan cuc
nén kém tan trong nuGc, nhung dé tan trong céc
dung moi hitu co ¢6 do phan cuc thip hay trung
binh nhu: clo-ro-phodc, a-xé-ton, mé-ta-nol, é-
tyl a-xé-tdt, é-ta-nol, di-é-tyl é-te, he-xan, é-te
dau mo... D€ tdch chiét a-xta-xan-tin tir cdc
mau sinh khdi tuoi, nguoi ta thuong dung céc
dung moi c6 kha nang tron 1an véi nude nhu: a-
xé-ton, mé-ta-nol va é-ta-nol ... Cic dung moi
nay vira c6 tac dung lam khan mau, vira hoa tan
a-xta-xan-tin. Dich chiét sau d6 duoc chuyén
sang mot dung moi khong tron 1an véi nude nhu
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Vién Cong nghé sinh hoc

he-xan hoic é-te ddu mo6 dé loai bo cdc tap chat
tan trong nuéc. Sau d6, cho bay hoi dung moi dé
c6 dac dich chiét va xac dinh ham luong a-xta-
xan-tin ¢6 trong mau [3, 4]. Ham luong a-xta-
xan-tin ciia cdc chung ndm men P. rhodozyma
khac nhau 1a rat khac nhau; né phu thudc vao
chiing giong, diéu kién nuoi cdy, phuong phap
tdch chiét va dung moi sit dung. Dé xdc dinh
dugc chinh xdc ham lugng a-xta-xan-tin trong
sinh khoi cua ndm men P. rhodozyma chung toi
tién hanh nghién ctu lya chon cdc dung moi va
cdc phuong phdp tich chiét a-xta-xan-tin phu
hop véi diéu kién cua Viét Nam.

I. PHUGNG PHAP NGHIEN CUU

1. Nguyén liéu

Ching ndm men P. rhodozyma NT5 dugc
phan 1ap & Viét Nam, dang duoc luu gitt trong
Bo suu tdp chling gidng vi sinh vat clia Phong
Cac chit hoat tinh sinh hoc tir vi sinh vat, Vién
Cong nghé sinh hoc.

2. Phuong phap
a. Moi truong nudi cdy

Ching nam men P. rhodozyma NT5 dugc
nuodi cdy trén moi truong Phaffia [2, 5] cai tién
bao gom (g/1): dudng kinh: 20; cao ndm men: 2;
(NH,),SO,: 2; KH,PO,: 1; Mg(Cl,.6H,0: 0,5;
CaCl,.2H,0: 0,1; nuéc cat: 1000 ml; pH = 5
chinh bang H,SO, va NH,OH, dich giong ban
dau 1a 4%.

b. Nuoi cdy

Nuoi cdy lac 200 vong/phit trong binh tam
gidc & 22°C. Sau 5 ngay, ly tam dich nuoi cdy
5000 vong/phiit trong 10 phut. Sinh khéi duogc
st dung dé xdc dinh ham lugng a-xta-xan-tin.



c. Xdc dinh trong luong kho

Bang phuong phdp xay 6 105°C dén trong
lugng khong doi.

d. Tdch chiét va phdn tich ham luong a-xta-
xan-tin

- Pha vd té€ bao:

+ Ph4 v t€ bao bang cét thuy tinh: can 0,1 g
sinh khoi kho hoac 0,7 g sinh khoi tuoi + 1 g cét
thuy tinh. Tron déu va nghién bang c6i si. Ci
sau moi 5 phit lai 18y méu ra soi kinh va quan
sat so lugng t€ bao bi pha va.

+ Pha v t€ bao bang bi thuy tinh: can 0,1 g
sinh khoi kho hoac 0,7 g sinh khéi tuoi + 3 g bi
thliy tinh c6 dudng kinh 0,2 cm. Tron déu va lac
trén mdy Vortex. Cit sau moi 5 phit lai 18y mau
ra soi du6i kinh hién vi va quan sét so t€ bao bi
pha vo.

+ Phd v& t€ bao bang 4p luc: t€ bao ndm
men dugc phd vd bang dp luc ¢ 30.000 psi trén
mdy phé t€ bao. C sau moi 5 phut lai 1dy mau
ra soi dudi kinh hién vi va quan sét s6 t€ bao bi
pha vo.

- Tach chiét a-xta-xan-tin: A-xta-xan-tin
dugc tach chiét truc ti€p tir 0,7 g sinh khoi tuoi

ctia ndm men da dugc phd v& thanh t€ bao bing
cdc dung moi khac nhau: a-xé-ton, con tuyét
doi, con 90° + n: he-xan, a-xé-ton + é-te ddu mo
(PE) theo cdc phuong phap da dugc cap bang
phéat minh sdng ché (patent) vé cong nghé sinh
hoc (1994) [4], phuong phdp cua Johnson M. J.
(1979) [5] va cta Kelly C. E - Harmon A. W.
(1972) [8].

- Xac dinh ham lugng a-xta-xan-tin: bang
phuong phdp do do hap thu A trén may quang
phd UV-VIS (Spectrophotometer) [7,8] va ham
lugng a-xta-xan-tin dugc tinh theo cong thiic ctia
Kelly-Harmon 1972 [8].

IL. KET QUA VA THAO LUAN

1. Nghién ciru kha nang sinh truéng va sinh
téong hop a-xta-xan-tin cia ching nam
men P. rhodozyma NTS

Ching ndm men NT5 dugc nuodi cdy trong
binh tam gidc 500 ml c6 chita 100 ml moéi trudng,
lac 200 vong/phit ¢ nhieét do 22°C. Ty I¢ ti€p
giong ban dau 1a 4%. Lay miu dé xdc dinh kha
nang sinh trudng va sinh téng hgp a-xta-xan-tin
sau 0, 16, 24, 42, 72, 96 va 120 gi¢ nudi cay.

Bdng 1
Kha nang sinh truéng va sinh tong hgp a-xta-xan-tin ciia chiing nAm men P. rhodozyma NT5
Thoi Sinh khoi Sinh khoi Do hap thu Ham luong a-xta-xan-tin
gian (h) tuoi (g/l) kho (g/1) | a-xta-xan-tin (467 nm) (Mg/g SKK)
0 KXD KXb KXb KXb
16 26,2 6,55 KXb KXb
24 41,6 10,37 0,082 33,32
42 42,6 10,4 0,139 125,2
72 43,6 10,9 0,182 172,3
96 44.6 11,15 0,244 225,8
120 45,7 11,42 0,386 296,4

Ghi chit: tach chiét a-xta-xan-tin biang dung moi a-xé-ton; KXD. khong xdc dinh; SKK. sinh khéi kho.

Tit bang 1 cho thdy sinh kh6i nAm men tang
manh tr 0 dén 24 gid nuoi cdy, sau do tang
cham dan tir 42 dén 96 gio va dat cuc dai sau
120 gio (11,42 g/l). Ham luong a-xta-xan-tin
cling tang theo thoi gian va dat cuc dai sau 120
gi0 nuoi cay (296,4 pg/g sinh khoi kho).

2. Nghién citu kha nang pha vo té€ bao cua
chiing nam men P. rhodozyma NT5

Hién nay, c6 rit nhiéu phuong phdp pha v&

t€ bao nhu: phuong phip co hoc, phuong phap
héa hoc va phuong phdp xtt 1y bang enzim...[4].
Trong thi nghiém nay, ching t6i trinh bay két
qua phé vd t€ bao bang phuong phép co hoc. Cu
thé & day t€ bao nAim men kho dugc phéd v bing
cat thuy tinh, bi thuy tinh va két qua dugc so
sdnh vGi phuong phédp phd vd t€ bao bang mdy
phd 4p luc cao. Két qua thi nghiém dugc thé
hién & bang 2.
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Bdng 2

Kha ning pha vo té bao kho cta chung nam men P. rhodozyma NT5

bang phuong phap co hoc
Thoi gian pha vo S6 t€ bao bi pha vo (%)
té bao (phut) Cat thuy tinh Bi thuy tinh May pha ap luc
0 0 0 0
5 15 20 28
10 20 27 35
15 35 50 80
20 50 70 100
25 60 83 100
30 75 92 100
35 78 93 100
40 84 95 100
45 85 100 100

Két qua & bang 2 cho thdy: pha v t€ bao
bang mdy ap luc cao cho két qua t6t nhat. Chi
sau 20 phuit, so lugng t€ bao bi phd v& hoan toan
dat t6i 100%. Trong khi d6, néu phd v& t€ bao
bang bi thuy tinh, thi két qua nay chi dat dugc
sau 45 phit. Phd vo t€ bao bang cat thuy tinh
cho két qua thap nhit (sau 45 phiit, chi c6 85%
t€ bao bi pha vd). Dung phuong phap phd v& t€
bao bang mdy phd 4p luc cho két qua cao, ton it
thoi gian hon 2 phuong phdp con lai nhung
ching toi khong thé chon phuong phdp nay cho
cac thi nghiém ti€p sau dugc vi phuong phap
phd v t€ bao bang 4p luc thao tic kha phuc tap
va khong thé phd v& lugng sinh kh6i ndm men
16n. Do d6, trong céc thi nghiém ti€p theo ching

toi s& st dung phuong phép phé t€ bao bang bi
thuy tinh. Phuong phap nay ti€n hanh vira don
gian lai cho hiéu qua ciing khong kém hon so
v6i phuong phép phd v t€ bao biang mdy pha 4p
luc. Nhung phuong phédp phd t€ bao bang bi thiiy
tinh lai mat nhiéu thdi gian. Do d6, ching toi
céan phai nghién citu d€ rit ngan thoi gian do lai.

D€ rit ngén thoi gian phd v thanh € bao va
nang cao hiéu xuat t&€ bao bi pha v tir cung mot
lugng sinh khdi nhu nhau, ching t6i ti€n hanh
nghién ctu kha nang pha vd t€ bao tir ngudn
nguyén liéu sinh khdi ndm men kho va sinh
khoi tuoi bing bi thuy tinh. Két qua thé hién &
bang 3 va dugc minh hoa trén hinh 1, 2.

Bdng 3

Kha nang pha vo té€ bao nam men P. rhodozyma NT5 tir sinh khoi kho va tuoi
bang phuong phap nghién véi bi thuy tinh

Thoi gian pha vo So té€ bao bi pha vo (%)
t€ bao (phiit) Sinh khoi kho Sinh khoi tuoi
0 0 0
5 20 26
10 27 50
15 50 67
20 70 80
25 83 93
30 92 100
40 95 100
45 100 100
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Hinh 1. T&€ bao P. rhodozyma NTS5 trude khi bi
phd v bang bi thuy tinh

Tiur két qua & bang 3 va cac hinh 1, 2 cho
thdy: hiéu qua pha v& t€ bao tir sinh khoi tuoi
clia ndim men t6t hon sinh khéi kho rét nhiéu.
Chi sau 30 phit, toan bo t€ bao tir sinh khoi tuoi
hau nhu da bi pha v hoan toan. Trong khi do,
chi ¢6 92% t€ bao tir sinh khoi kho bi pha va. Tu
cac két qua nghién ctu nay, trong cic thi
nghiém sau, ching t6i s& st dung bi thuy tinh dé
phd v t€ bao tir sinh khoi tuoi.

3. Nghién citu anh hudng cia cac dung moi
téi qua trinh tach chiét a-xta-xan-tin

A-xta-xan-tin 12 mot hgp chat rat dé bi oxy
hod va bi pha huy & nhiét do cao. Bén canh do,

Hinh 2. T& bao P. rhodozyma NT5 sau 30
phiit bi phd v& bang bi thiy tinh

hop chét nay ciling rit nhay cam véi axit va
bazo. Vi vay, dé ngin nglria cdc tdc nhan trén
anh hudng dén a-xta-xan-tin, qua trinh tiach
chiét phai duogc thuc hién & nhiét do thap va nhat
thiét phai bé sung vao dung moi tach chiét cac
chat chong oxi hod nhu: butyl hydroxytoluen
(BHT), butyl hydroxyanisol (BHA)....

Trong thi nghiém nay, qua trinh tach chiét a-
xta-xan-tin duogc thuc hién 6 20°C. A-xta-xan-tin
duoc tach chiét truc ti€p bang cdc dung moi: con
tuyét doi, con 90° + n: he-xan, a-xé-ton, a-xé-ton
+ é-te ddu mo (PE) nhu da néu trong phan phuong
phép 2. Két qua dugc thé hién trong bang 4.

Bang 4

Anh huéng cua cac loai dung moi téi qua trinh xac dinh ham luong
a-xta-xan-tin tir sinh khoi tuoi cia nAm men P. rhodozyma NT5

Dung méi Ham luong a-xta-xan-tin Ham luong a-xta-xan-tin
(ug/g) tinh theo TLT (ug/g) tinh theo TLK
Con tuyét doi 29,74 118,96
Coén 90° + n: he-xan 72,5 290,00
A-xé-ton 74,1 296,40
A-xé-ton + PE 81,75 327,00

Ghi chu: TLT. trong luong tuoi; TLK. trong luong kho.

Béng 4 cho thay: st dung dung méi la a-xé-
ton + PE cho ham luong a-xta-xan-tin cao nhét,
dat 327,0 pg/g trong luong kho. St dung dung
moi 12 a-xé-ton, con 90° + n: hexane dé tach
chiét a-xta-xan-tin cho ham lugng thap hon (290-
296,4 ug/g). Ham luong a-xta-xan-tin trong sinh
kh&i ndm men thap nhat khi sit dung dung moi

tach chiét 1a con tuyét doi (118,96 pg/g). Két qua
nay hoan toan phl hgp véi 1y thuyét vi a-xé-ton
¢6 do phan cuc thap hon é-ta-nol. Do d6, a-xé-ton
thich hgp hon cho viéc chiét ciac phan tir a-xta-

xan-tin kém phan cuc [3].
Dong thoi, tir két qua nghién ctu nay ciing
cho thdy ham lugng a-xta-xan-tin ctia chung nam
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men P. rhodozyma NT5 cling gan bang véi ham
lugng a-xta-xan-tin (303,3 pg/g) cua chung nim
men hoang dai P. rhodozyma ATCC24202 khi
léen men mé (Pulsed fed batch fermentation)
trong nghién cttu cia Danilo Gomes Moriel et al.,
2005 [9] va thap hon ham lugng a-xta-xan-tin
trong sinh kho6i chung vi khuin ¢6 wa man
Halobacterium sp. BCC 12460 phan lap tur thuc
phdm 1én men truyén théng Théi Lan (555 Ug/g)
[10]. Ham lugng a-xta-xan-tin & sinh khéi ctia
chiing ndm men P. rhodozyma NT5 cao hon rat
nhi€u so v6i ham lugng a-xta-xan-tin (59,4 pg/g)
tich chiét dugc tir phé€ liéu vo tom tuoi trong
nghién ctu cua Hoang Thi Hué An (2002) [6].

4. Mo ta quy trinh xac dinh ham luong a-
xta-xan-tin tr ching nidm men P.
rhodozyma NTS

Can chinh xac 0,7 g sinh khéi tuoi cho vao
ong Hatch 10 ml. Thém 2ml a-xé-ton (c6 chia
200 mg BHT/lit), day kin, lac déu trong 30 phuit.
Tach 14y dich chiét a-xé-ton. Ba con lai duoc
chiét thém 2 1an nita v6i a-xé-ton va sau dé chiét
thém 3 14n véi é-te dau mod (PE). Ba chiét lic
nay gan nhu khong mau. Gop tét ca dich chiét a-
xeé-ton va PE lai, cho vao ong ly tdm, thém nudc
cét vao, lac déu. Sau d6 ly tam 3000 vong/phiit

trong 3 phiit & 4°C. Tach 14y pha PE & trén. Lép
a-xé-ton O dudi lai ti€p tuc chiét 1-2 lan nita
bang PE cho dén khi dich chiét & trén khong
mau. Gop tit ca dich chiét PE lai va ria 2 lan
bang nudc cét. Sau do, dich chiét PE dugc cho
vao binh sAim mau, lic k§ v6i Na,SO, khan dé
hit hét nude con lai. Thu toan bo dich chiét a-
xta-xan-tin da duoc hoa tan trong PE va dinh
luong dén mot thé tich chinh xac (D ml).

- Do d6 hap thu (A) cua dung dich thu duoc
trén mdy quang phé UV-VIS véi bude séng 467
nm, cuvette 1 cm (dung dich d6i ching la é-te
dau mo).

- Ham lugng a-xta-xan-tin téng sO trong
mau dugc tinh theo cong thic cua Kelly-
Harmon (1972) [7, 8]:

_ AD.10"

1%
E1cm'd'G
Ghi chu: Y. pg/g a-xta-xan-tin/g trong luong tuoi; A.
do hdp thu ctia dung dich & 467 nm; D. thé tich pha
loang (ml); G. trong lugng tuoi cua sinh khdi ndm
men (gram); d. bé day cuvette (d = 1 cm); E. hé s6
tit clia a-xta-xan-tin (tic do hap thu cha dung dich a-
xta-xan-tin 1% véi cuvette 1 cm) trong dung moi PE.

Chung nam men Phaffia rhodozyma NT5 sau 5
ngay nuoi 6 22°C, ldc 200v/ph

Ly tam 5000v/ph trong 5 phuit

Thu sinh khoi tuoi

'

- a-xé-ton chita 200 mg BHT

Chiét xuat a-xta-xan-tin

«— | - Nhiet do 20°C

'

- PE, Na,SO,

Dich chita a-xta-xan-tin

'

phé UV-VIS

Xac dinh d6 hap thu a-xta-
xan-tin bang mdy quang

Hinh 3. Quy trinh tach chiét a-xta-xan-tin tit sinh khoi nam men P. rhodozyma NT5
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DETERMINATION OF THE PIGMENT CAROTENOID ASTAXANTHIN
CONTENT IN THE CELLS OF THE YEAST STRAIN PHAFFIA RHODOZYMA
NTS USED AS ADDITIVE FOODS IN AQUACULTURE

TONG KIM THUAN, TRAN THANH THUY

SUMMARY

Astaxanthin is the main carotenoid pigment found in aquatic animals. salmonid, sea breams and shrimps
cannot synthesize astaxanthin, therefore, dietary astaxanthin is the only source of body astaxanthin.

The yeast P. rhodozyma is one of the new natural astaxanthin sources of biomass product of the Phaffia
yeast is used as a color additive in aquaculture feeds to increase pink color of salmonid flesh.

The culture conditions, the astaxanthin content of the yeast P. rhodozyma NT5 isolated from Vietnam and
the influence of astaxanthin extracting methods were studied. The results showed that:

1. The growth of the yeast strain P. rhodozyma NT5 in shaked flasks under cultural conditions
(concentration of sucrose 2%, pH = 5; temperature 22°C ) reached its maximum value after 120 hours (11.42
g/l). The astaxanthin pigment formation began at 24 hours (33.32 pg/g) and the yield of the astaxanthin
pigment reached its highest level (285.4 pg/g) after 120 hours. The cell mass were not significantly different
from day 3 to day 5.
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2. The mechanical method of the cell wall rupture with glass balls having a diameter of 2mm showed the
best results. After 30 minutes, 92% of yeast cells were ruptured compared with 75% ones by glass powders.
The rupture of the fresh cell walls gave better result (100% compared with 92% of dry cells).

3. The extract of the pigment astaxanthin from fresh yeast mass with acetone + petroleum ether (PE) gave
the highest effect; the astaxanthin content reached 327 pg/g dry mater. At the time, astaxanthin content
extracted with acetone or ethanol reached only 296.4 pg/g and 118.96 pg/g, respectively.

Ngay nhdn bai: 5-10-2006
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