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Abstract: The existence of S -carotene in the fermentation broth of Rhodotorula was identified by HPLC, and its in vitro
cleavage into retinol also known as vitamin A by S -carotene 15,15 ' -monooxygenase from chicken intestinal mucosa was
studied. The optimum reaction conditions for converting 123 mg/L 3 -carotene concentrate were determined to be: pH 8.0, 3.5
mmol/L deoxycholate, 0.5 mmol/L d- a-tocopherol and 0.25 g/100 mL Tween-40. Under the optimum conditions, 7 h incubation
of 2.58 nmol/(mg-h ) B-carotene 15,15'-monooxygenase in 37 ‘C water bath with shaking produced 40.1 mg/L retinol, with
a conversion yield of 32.6%.

Key words: Rhodotorula; / -carotene; /-carotene-15,15’-monooxygenase; retinol; reaction conditions optimization
W 5r25%5: R151.2 SRR RS A WSS 1002-6630(2011)23-0201-05

2011, Vol. 32, No. 23 201

KiHE N &E(carotenoids) e R EEE ., BAH
A N BRIR B IR 5 8 N5 e M A DY il 0 2R
SkRE W R 2 R IR G, H RS A4 R
K bR KA 600 RM, KEEHREMEY MFERAAH
FAEYE, R, VA JR(REWHAL N VA RIS b
R)ERHE PERRKVIIREAE . VA R BB
(retinol), FE4ERFALH IE R DG, (2 EH M AERKE
B YR bR A0 M 00 1E 5 oA LA K B 9 A D TR
A T RE

ANENEDP RS VA TEAPMRE. 2
WA VA JR—888 R, 5 —
RSP I Ret HEE AN AR VA, A
FrRasm, shrkms e HE 2, SAEmmiEp . =

Weks H . 2011-02-09

I e S NG, AEHLAR AR SR R, S ) TR, H
Fe 1N SUIRCN 1N =R AN (INERECE A LR/ I b PN
AT R B TR PR, DLRAS VA Ji——R % |
=, IR RIAL 2= h AT K 50 FhBEfs (L i A ¥
WH VA, HREDFAFIRL, K E Nl
WRANEA RS ERALS VA, AR L2 VAT
AR ZR . Ak, WFICRIIE N SRSk e 1
HEATEHN VA A EZER X

AHELRY], WA EN B - W% b -15,15" -
SUMAEBEVE AL — 207 B - A2 D 3 A 2 B 43
TR, ARJA FEOL S ML AT . A S X M AR
TR b o 1 R R LR B AL R R S R AT IR AM R
WA VA FIWFTE, SR A 3R R R G £ T i

EZ WA XDFHR(1983 —), 2o, WA, WFR 7 MAMAEY TEENH. E-mail: huilin0085@163.com
* A EEE: WHA(1945 —), 5, #HR, WL, AT Mo 5N . E-mail: xiedaping508@163.com



202 2011, Vol. 32, No. 23 =1

il =

X LR

PR Z FA s, AR5 PR A IE Js ol B
WEo iR, ARSI e A AT IRAL BT 5T

1 MEETE

11 MRh. WU 8 R 3

2R RM-L,  FRIBTRE A A AR AR A Bl

B-WHE N&E. d-a-EFmH  £HE Sigma A
VARLERE) K Fluka A+ Tl CIEYA GGl
oAt A 238570 34 0y 0 B 46

R FE3E: PDA; Bhra5g%dt: #4209/, &
FIR 20g/L . BEREE 109/L; KIEERTFRIE: 4 32g/L
NH:NO: 18g/L. #+£}4F 2.0g/L. MgSOs « 7H.0 0.3g/L .
KH2PO: 1.0g/L.
12 5w

HP1100 = 25 /AH A B M A SE[E Agilent
Aw; RE-52AA ek 7 k4 Rl WIRAIAE) .
13 ik
131 KA b ERRRIGH  &

LR P — PR b & b % 97 0 b, 28 CHH S
5 24h Jo, ERh—FREE 30mL B TR IR AN 250mL =
e, £428°C. 180r/min YR K555 24h J5, LIAM
I3 K 10% (R Rk B RERR T 25mL & IR FR 5L 1K 250mL =
i, 428°C. 180r/min &% 72h J5, WK
T 3500r/min 45 #F FESL 15min, 7 BVEW, PR
0.1g ¥ AN A 10mL 3mol/L 582, + 28°CHR#%¥IE 1h,
ARG BN K AR FE 4min, FERIEA I, T 3500r/min
B0 15min, I _RTEW,  DUTE DL K YRS 3 WE A
10mL A, 28°CHEHEN 2h, #RJ5 3500r/min B0
15min, bFyEWRRIH IS bR R B EUK, W45 10
%, SHWRER . — 18 C B RAE .
132 p-W% MEREEMNE

ZHOCHR[2], SR S RO B s (HPLC) YA 2 .
O 4 F: (3% FE: Spherisob Cis #:(4.6mm X 150mm,
S5um); JidhAH: HEE - QFE(ARLE 90:10); Al: 30°C;
Jtd: 1.0mL/min; #EFER: 20pbl: AXdK: 448nm.

PRI R 2. HEMIARI— 2 =0 6 - W18 b5
A dh, M =S R e, A e 2
TE S BT B 0. mg/mL R o K S T B s v T
1.0. 2.0. 3.0. 4.0, 5.0. 6.0mL 76 H 10mL A&
W, N R E 2, FEA), HERE20uL, DAGREEHS
B 5E Pk, EsRUETIAR . LL B - B N FhRUE M TSR
(x/(mg/mL)) A REAARR, WETHIFR(y) A SR, 2l bRk
Mizk k. y =6297.1x — 236.66, R?=0.9999.
133 VA EGEMNE

ZMCHR[2], R HPLC 3l 5E . (ilksfl: @

4. ODS #:(4.6mm X 250mm, 5um), Fiki: ODS
FE(4mm X 450mm, 10um); Jish: FEE - K(AEREL
98:2)WA], AT Al 30°C; ¥iik: 1.0mL/min;
HEFEE: 20l ; KMPFEK: 325nm.,

RS VA RS 0.1, 0.15. 0.2, 0.25.
0.3mL J-5 H 1.5mL EP &, MAFESER ImL, £85. %
VA PRI/ 900 104 15, 20, 25, 30pug/mL,
WAE20uL, DUREARS e e, dskgE . BLVA bR
YR TR TR P (x/ (e g/mIL) ) AR AR, TR (y) S A
br, ZiflbrvEhs: y = 175756x + 12982, R2 = 0.9997.
134  PFEIHEEL

S OCRR[3] 7, I 60 HE =30, B —
K, g 12h, AHEKK. WM, HKAKERS
KPP, HBYJIEIF s, W8 A BRI T W
R, KRR A 1:5(m/V) I EL B I pHT.4 ) PBS 22
M, T 0°CAI%, 10000r/min {KIE B0 30min, B I
W, —HB BT T A G B E R R T
A, —85CH&MTIRAEEH.

itE 3 TP 1 2 1 TR 1 2 ] Brad ford M5 5
135 bR

Z W During 5B 753k, RSt . g o
A 0.1mol/L pH8.0 f PBS ZZ 3« 4mmol/L i 4 1H R
0.1mmol/L d- o - £ FH Wy BT 8048 37°C il 5min.
IR 457 10mL(123mg/L A - #1435 N ) F10.259/100mL
Tween-40 N EOE, 10000r/min B fii$E 10s, &
A, HEAWKT B, K i85 V8 8 IR w4 o
SR S5 BRI s A SR AR R L 311 VR A, R NV AE
AT, 37COK IR KV 1h, fIA 50mL 37% H
B RN, ARG NN 50mg NaBH.s By K, TS 4k
4 37°COKI IR [N 10min, AR5 N 10mL &5 ASHL 3
W BRI, WTEU, MHEERS ImL, B
W 20 w L HEAT HPLC 43H7. T S8 35 50 e P
Wo 3R RN s 3 3ok 2 38 e s A E AT, LAYk 2D S 4 A
1) HH IR 9 55 ' 48 5

B - W8 3% -15,15" - BRI S 1 K/ DA LU )
®~, BITE37°C. pHB.0 & T, Rz AR/
I A= SR B T 1) A B8 VR 30 R (umol/ (mg = h)) o BAikit
BB - DR,

B - S N FEAAE % :ﬂx 100
m

A m N EALIE VA TR /mg;s m g 36A0RT 8 -
BHE R Img .
136 HALSKAF IR R F R AL

23 BT 0.1mol/L pH7.4~8.0 ff] PBS 2% 1 i il
0.1mol/L pH8.5~10.0 (MMM L& s I SE IR oAk P Ay



XY LR

86iltl=

2011, Vol. 32, No. 23 203

2. 3.4.5, 6mmol/L; d-a-EFMIKENRO.1,
0.2. 0.3. 0.4. 0.5mmol/L; Tween-40 =4 0.15.
0.20. 0.25. 0.30. 0.35g/100mL; %/ 1.3.5 T /7 E:d4T
HPLC 70#1, %% pH (. MAEMRMIKIE. d-a-EF
PRI FE S Tween-40 VR INEEXS B - T N AL AR 520
137  IEAZRE M

HEHE L R 2R 00 25 R, EAT Lo(3%) IEAZ IS, X4
WP AR 1, $%M1.3.5 5 7 Vb T SR iy e AR (i 53
M, DsE B - W18 N -15,15" - BN LIS ).

R1 LE)EXRBERKFER
Table 1 Factors and their actual and coded levels in the Ls(3%)
orthogonal array design

M
AKF ApH  BEAMHEEANK Cd- a-/EFMIK D Tween-40 75
J& /(mmol/L) J& /(mmol/L)  /(g/100mL)
1 7.5 2.5 0.4 0.25
2 8.0 3.0 0.5 0.30
3 8.5 35 0.6 0.35

138 WM [EDG B - BIE D B AR R

AL &E N, 37T CARMIRG RN 1. 3.
5. 7. 9. 11h 5, IIA50mL 37% L F N, 4K
Ji I 50mg NaBH. ¥3 K J5, TRA YIRS 37 °CKitHiR
KN 10min, JIA 10mL S A 3 Wk, A IR B,
W50, IR E A4 ImL. B35 20uL #E47 HPLC
OY AT BIF ST NV B TR) K 3 A % 1) S

2 HRESW
21 ZIBEBREPAREIE DR

10 } B-WE MR
8 a
: |
> 4
1S 2 i
0 §;
-2
_4 1 1 1 1 1
0 1 2 3 4 5
LR B 1] /min
10
gl b
6 - e
> 4t B-HE MR
E 2
: .
74 1 1 1 1
0 1 2 3 4
LR B I 1A] /min

a. B- W13 D EARES b AR RER R
Bl AEfRERERT /- HE PRNEREARERE

Fig.1 HPLC chromatograms of A-carotene standard and sample
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Table 2 Ls(3%) orthogonal array design matrix and results

n EE W LLYE ) /
AP RSy
A B C D (nmol/(mg * h))

1 1 1 1 1 2.04

2 1 2 2 2 1.56

3 1 3 3 3 2.12

4 2 1 2 3 2.53

5 2 2 3 1 2.23

6 2 3 1 2 2.18

7 3 1 3 2 2.01

8 3 2 1 3 1.95

9 3 3 2 1 2.40

K 5.72 6.58 6.17 6.67

K2 6.94 5.74 6.49 5.75

Ks 6.36 6.70 6.36 6.60 A2B:C:D:

R 1.22 0.96 0.32 0.92 Ra>Re>Ro>Rc
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Fig.7 Time course of retinol production by g -carotene 15,15’ -
monooxygenase
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