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Abstract: Phaffia rhodozyma is one of the organisms for production of astaxanthin, and the key process for extracting intracellular
astaxanthin is cell disruption. In this work, cell disruption for extracting astaxanthin from Phaffia rhodozyma was studied with
autoclave method at low acid concentration. The optimum disrupting conditions were: autoclave pressure 0.1 MPa, 121°C;
hydrochloric acid concentration 0.5 mol/L; liquid to material ratio (V/W) 30 mL/g dry cell weight and disruption time 2 min. Under
the optimum conditions, medium scale experiment showed that astaxanthin and total carotenoids recovery from Phaffia rhodozyma
were (84.8 £ 3.2)% and (93.3 + 2)%, respectively. This new method can lead to no poisonous residues and get high extraction yield,

which have good prospects to be put into industrial production
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Fig. 1 Schematic diagram of the pressurization apparatus
for disrupting the cell wall of Phaffia rhodozyma
1: pressure gauge; 2: vacuum-pumping value; 3: steam-exhausting
value; 4: condensed water outlet; 5: fixing frame; 6: saturated steam
inlet; 7: material outlet; 8: condensed water inlet; 9: condensed
water interlayer
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Fig. 2 HPLC spectra of standard astaxanthin(a) and total carotenoids from Phaffia rhodozyma(b)
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BE CEMAIZEIR)E J1R 0.1 MPa i, JRAGIFH £ 5 8
KN D RIHRIBCRIR BB 86.7% + 2.5%,
95% + 1.8%. hi s MM FIZE 5% J1(0.15~0.25 MPa)
5 E (128~140°C) 23 i IR R A ALBEIR, R S
SN B IS D Rl R, [FEE, YRR
ERFRUR BE R 4% 1R 1 45 A A BRSO IR R S B2
N R IRBORAFEEAE P <0.05 (K FikE 72
b, ZERIFARE . A% IE, HEEE 0.1 MPafER
TR ZE R RE IR T o
2.1.2  FBIFHHEE 0

SRy B R i P TR 1 e AR B % e v VR
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30 mL/g R} HE AL S BERE B, #F 0.1 Mpa
(121°C) I AZE IR E 2 min J R R 2]
B NRWIRICE, LB RME 3 PR, Mk
JE4 0.3~0.7 mol/L B, HFEZR S bR TR
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Table 1 Effects of the pressure of saturated steam on Phaffia rhodozyma cell disruption for the extractability of
astaxanthin and carotenoids (mean + S.D., n=4)

Pressure(MPa)

Hydrochloric acid concentration(mol/L)

Mean (%)*

0.3 0.5 0.7
0.05 51.6+2.5 53.3+2.1 80.2 +1.7 61.7°
0.1 78.6+3.1 86.6+2.4 83.5+2.8 82.9°
0.15 84.243.2 79.3+3.5 72.542.5 78.7°
Astaxanthin extractability(%) b
0.2 80.5+2.8 52.442.8 48.3+3.2 60.4
0.25 72.9+3 38.4+2.5 39.1£2.6 50.1°
Mean(%)"” 73.6* 64.7° 62°
0.05 54.8+2.9 60.5+2.2 89.7+3.1 68.3°
0.1 84.8+3.2 95.3+2.6 92.842.5 91°
Carotenoids extractability(%) 015 93.6+3.8 o421 88.6=2.8 2
0.2 88.343.5 86.242.8 70.7+2.6 81.7°
0.25 85.142.8 83+1.6 52.2+1.4 73.4°
Mean(%)"" 83.8° 81.3° 78.8°

* Different superscripts; a,b,c: within a row indicate significant(P<0.05) different among the means of extraction under the same saturated steam
** The superscript; a: within a line indicate significant(P<0.05) different among the means of extraction under the same concentration of

hydrochloric acid
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Fig. 3 Effects of hydrochloride acid concentration on cell
disruption of Phaffia rhodozyma
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Fig. 6 Scanning electron micrographs of Phaffia rhodozyma cells(x10 000) before disrupting(intact)(a), treatment by acid
method under autoclave conditions(b), treatment by acid method(c), treatment by base method(d)
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Table 2 The results of extracting astaxanthin from Phaffia rhodozyma by acid method under autoclave
conditions in medium scale

Sample No. 1 2 3 4 5 Mean + SD R.S.D. (%)
Astaxanthin extractability

300851 (%) 86.5 84.4 83.5 89.7 81.5 85.1+2.8 3.3
’ Carotenoids extractability 95.8 939 95.6 96.8 913 94,542 21

(%) . . . . . . .
Astaxanthin extractability 326 385 796 355 377 348432 39

S00g(41) Carotenoidgo/eo))(tractabiIity . | | . | o '
(%) 94.4 95.5 90.3 91.6 94.8 93.3+2 2.2
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Q)UF 7 240 T 25 R R SE L 75 5 Bl 1 o e e B 102~137°C ISR WA B RIMERA T &F
GVURTE 2R . b ok 2 i B, 77 RS 45%~95% MERERIK: I FEDRL 15~30 min, Xff2
R, T A e TR B Rpocatsly WERE RBUEMER AR ki, ARk
3 mol/L ERER N A B2 J e B ehfh A AAR TR 3 min gk PRCBURARALAR), ALY 8 T 4y 20 b FR I
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SR DL I B Y T 1 b B AR Yk S P i R R e e PR RRRRETT VL, I A e LI A R LA R Y
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70%~80% R 7 Z IR, ZEMME S0 R, tF  FEAR(EL 6b), [RIINE, A% S B vyl A AN 28 U 4
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FRS AT 25 PEAD A S B0 P o e e it BV DA A, WOBAS T R A (O R £
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R 2 IR T, Okagbue ZEU2Razitpgpptinzy WA, 1T AT DU SC Bl 2 B0 T A R RLASE (1 5
FAT# (Bacillus circulans) 5k K EHR A 55, F) BOA o BORERT IO AR MR lm] HoABAT HLRR AN ELAN DU A%
JTUA B 25 76040 43000 0 200 M B v e M e o o . TR (P AT FUR B 2o R 25, AR T 22 57 1
BE,{H R R R R R R AR R T L AN SR T RS Y. S Ah, fERRE AR vl G
SRR R RS A LA e TR, RUPRTI SRR BUR L, TR LR A R
BRBUHCR R AE b, (R PTRIER R bk, e ARIRE R B KR ZG N ATROR, Tl AR
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