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Concentration of Docosahexaenoic Acid in Aurantiochytrium sp. Oil by Burkholderia Lipase
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Abstract: Purpose: To explore the effect Burkholderia lipase on enrichment of docosahexaenoic acid (DHA) in
Aurantiochytrium sp. oil. Methods: Tributyrin plate method was used to screen a lipase-producing bacterium. Using
4-nitrophenyl laurate as substrate, the enzymatic properties of the Burkholderia lipase were studied. The lipase was
used to hydrolyze Aurantiochytrium oil. To evaluate the enrichment efficiency of DHA with the lipase, the fatty acid
compositions in the aqueous and the organic phase after hydrolysis were detected by gas chromatography. Results: The
lipase-producing bacterium obtained from mud samples collected from Guangzhou city was identified as Burkholderia sp.
SDOOLI. Its lipase activity reached the maximum value of 70 U/mL in the culture after fermentation at 30 ‘C for 40 h. The
lipase had an optimal pH of 8.5 and an optimal temperature of 45 ‘C. When the lipase was used to hydrolyze the oil from
Aurantiochytrium sp., the percentage of DHA content in the oil was increased from 30% to 40%. Conclusions: A bacterium
producing a lipase capable of enriching DHA has been obtained. The lipase from this strain with expanded applicability is
useful for the enrichment of polyunsaturated fatty acid.

Key words: lipase; Burkholderia sp.; Aurantiochytrium sp.; oil; docosahexaenoic acid enrichment

TSRS Q8 SCHRBR SRS : A SCE S 1002-6630 (2015) 01-0128-07
doi:10.7506/spkx1002-6630-201501025

Wk H: 2014-01-15
BEEIH : FEEEHEAT LRI (86311 TH (2012AA02A707; 2014AA021701)
E X BRRH RS H R 2R ST (41306132
PEE N 22 (1989—) , 5, RULWRsiA, W50 )5 1a 2 e i b i 19 73 T 5 R . E-mail: lanjun@qibebt.ac.cn
FEAEVEE: A (1977—) , B, BRFURL, i, BRSO FONE AR IR S B TR . E-mail: fengyg@qibebt.ac.cn



XY TR

E6mill=

2015, Vol.36, No.0O1 129

T TWONMER (docosahexaenoic acid, DHA) J&
-3 AFING TR, A N AR 06 00 DX J5 P 80 22 2
WU, DHARAHIER ., Wil KWk a . des
ZAEORSAE, I H TREE G T A R AR
YL R Z FHE RS LT SR ORI
fi S RN, TSR L TR I i
DHA 3 B R Y5 T I 0 i A PR e k), Hrh 3 d i
(Aurantiochytrium sp.) 2RI g i & 20 5 AH X 17 52
DHA & 2 55 5 S5 A s i Bk B 52 B T3z (i eyE"Y . H
HIDHAR & 5 i F B o T 72810k HIlG SR A FE L
P REAARED, (AW A A BRI
FRAKE ISR N AR, ARG & VA T
B RMAR . EFEE S fEmE s S s
Z R F AR AL ER Y STER[12-14] CARE H T 2 A
I 107 R 4 A 14D B J g SRR TR RERI B, 91 0 4
PR, KERER ., AhESE.

Z BT LLRe IR B>k = 4EDHA, 3 2552 K 43 i
7 B LA R R R A MO . A B A P I A H s
Bk, seR kK E L. 3ME BB AN
RIS, M DHA'S 20 H i =B 00247 b A HINE
s T ) T 3 e LA e B, T DUKARRH T S AL
MAEw-3Z AMAIRIIER, AT {EDHA DL H % 045 31
AR NN g R B R A B B OB R 4 I A
B, xeegi iy gl TR RIIR S TS, 7R
AP T S %) 5 R i P o I 07 1 P SO i BEASAE I, T
DHAMUEEII6 AN XUE N 38 7 X FhEHASE A, 45 15 107
M DAEE fih BIDHA 55 H- 17 B () We e, 177 o6 R0 A0 BN o A
NI AAFAE X ARG, AR S K A

CarvalhoZE" @I W 5t K, FH Candida cylindracea
NEWTBEAE3S C 261 MR /K MY T fhle his, #E
{5 F-i = B P DHA & & HI01.2 £i% ;. Okada®™"43 )1
P ) AN 52 6 1Y Candida rugosallg i B K @ vb T
T, AEZIE90 minfIFEHIE . -3 AHLAIIRITTBR A R
(¥138.1% 4 5 L F+ 51 7 65.3%F164.8%, F - DHAMHA]
(117.2%5 5 -7+ 3 T 15.5%M115.3%: Mbatia® i 5t H
JIE Js T2 s 4R J& 5 T i e g JUE il e ) 22 AN TR AN IR R
TEF AN [F SR UE 16 g i B k47 K i, B8 T Candida rugosa
JIg 07 Bl A A B FEME,  RR S AK AR AR R H A B R
ilR, DRUbEea (1S — 1Tk FIAER (eicosapntemacnioc
acid, EPA) FIDHAMYIR K& H 70 & &5 i & 54
1.6 %, T Thermomyces lanuginosusfg/iili B A 1. 31 &
WM, REUZfEDHAMY) R R E /& ER&S3.2 5. |
SRIRUL, A D2 R R IE IR 7 I A T DHA B & SR 5T
B

ARSI MR E T M T R S R B AR B — MR e
AE BRI B 1, 16S rDNATER] D % 78 NAH e /R G

(fir 4 NBurkholderia sp. SDO01) . ZA~52565%+ He Jig i i
R S T R AT, )P R AR D T 7 T REL T ) 2R
i IR AT B AR R B, EXTDHAR — 2 B£8R,
TE 22 N R RE 7 IR 1) 43 5 A 7 TR — 5 1A S F T35

1 #ME5Jk

L1 MEL RS0

LR T NS, BT IEHBERS%
H: A7 EESD1167EM AL % fhi8, —80 C#&H .

X JE K A BEFR S (4-nitrophenyl laurate,
p-NPL) . =T Bl ELESigmandl: ECk
(thighat) i [ Honeywell Burdick & Jackson/A ] ;
AR TR CFESE (OrratD [ 24 46 b 25X R
FRAT; pMDIS-THi¥i  HATaKaRaA .

7890 ASAH R (ELA450GC Solution H 3k
FEES) X E AgilentA ] s T 2058 4b-7] WL 73 )
it bR E AR A PR TR A A
12 Jiik
12,1 R IE

SR LT N 9 I % 1 ) R R A R L0 g,
N9.0 mLICH A H KRS . BV AR B IR 51
PEEERGRE, WA T IRIERT R FAR, 25 CHiFR48 hig s
W 5% B Vi T BRI KA B K DS o K Bl S R B L AR

il Bl LA 3K 3 4y 8 Al A R AT VR AR R T D0 5 T I g
W1, BRI T s R bR . R KNGS H
SCHR[221F8E QN ksl TRk RN A4 /L.
(NH,),SO, 1.5 ¢g/L. KH,PO,2 g/L.. MgSO, * 7H,0 0.5 g/L.
NaCl 4 g/L. 3§20 g/L, =T B H s 7 1k %
(V (ZTRRHME vV (40 /LB W) =1:4, F
[) 12mL/L, BB 1 mL/L. KREEEIRIE A &AW
10 g/l FERHEEAS o/L = T TR H M B AL L% 30 mL/L,
NaCl 10 g/L.
1.2.2  16S rDNA [ 78 [ 5 B Pk %5 5
1.22.1  16S IDNAKFLfE

R H DN A $2 B2 [ 41 1 2 R 2H DN A Jil 42 3380771
& (AETSK8725) Ul kAT, ¥ 351 ¥ hp27f:
5"-AGAGTTTGATCCTGGCTCAG-3'flpl1429r:
5'-GGTTACCTTGTTACGACTT-3". &5 [ B
(polymerase chain reaction, PCR) ¥ #if2F N: 94 C,
10 min, 94 °C. 30s, 55°C. 30s, 72°C. 1min, 30 Mg
K, 72°C. 5min, 4 CHERETHEZR. RIPCRM =Y
FZEH NpMDIS-TI R, 1% i3 I A =T .
1222 S TRHEKEMOMESEKEE

18 FABLASTH A 'E 28 53 H7 9 F # GenBankH1 5 it



130 2015, Vol.36, No.0!1

E6mild=

XY TR

#316S rDNA— 751 FIFIMEGASH A4 4T R 40
BEAL R AL 2 04T . K P Kimura U3 B8 8 1 5 8 4% R
2, FNeighbor-JoiningiZ M & Z Gt AL #, HEALI 2
S E A5 I HBootstrap 1 000753656

123 PR IR S 7 B e

1.2.3.1 I eRE 1 ) %

FERERE IR R SCHER 251 R AL I . A RE
31.8 g/L H#EM21 mL/L. TritonX-100 36.55 mL/L. 7]
WHEVERN 10 g/L. NaNO, 2 mmol/L. %30 C. 200 r/min
REFEA0 hJE, 6 800X g5 0> 10 min/& We£E b3 B3R 15 g 15
B B -

1232 EWiEgER 4tk

it i kg ) SR FE SO RS BT Y, g L ) X
KR (20g) WF: RNEE3.0g. BERE 3.5 .
R 217 g« R BPHEEGH L 1.8 g fEMEHiEE, RE
B2 )5, 1700X gB 010 minfl H 78507040, Frfs EARED
AT TG 6 o
1.233  RMWiBEEEE )

JIE s g I 3% 70 (0000 58 753 5 25 SCRRI27100 R - T
A: 40 mgX A FE IR H R IRVE T 12 mL R N B VE W
B: 90 mLEFF 22t (pH 7.0, 100 mmol/L) JIA
0.4 g TritonX-100710.1 gl FL A KA o

0.2 mLERAMANE]3 mLIEWBF, RBES, B
T35 CKEFARES min, SRJEIIANO0.1 mLALEER, XF
MR A IINO.1 mLIC B 2818 7K, 35 “C W20 min, &
OD 5 pmo  ARHE ST HEFEZK Y (p-nitrophenol, pNP) Frifk il
it HpNPI R, 5 RIS L. — ANBETE ST
(U) FoR7E BB F 1 minBE i1 umol pNP T 7 21
5558
1.2.4 G 7 PR AR I 25 1 T (O I

& pHE K pHE AR e P HL100 WL AR i il R A
FAFEpHME (5.5, 6.0, 6.5. 7.0, 7.5. 8.0. 8.5. 9.0,
9.5, 10.0. 10.5) MGl e B vs 71, UAR € 1%
(1 I& A FHpHAR . 4R Wi A G v B T A [FpHAE (6.0
7.0~ 8.0~ 9.0~ 10.0) MM 4 CLRAF12 h, WEH
FIRBENGF1, CAERAFAES °C 08 Wi B AE B v B 9 70 M %o
MR, B i I pHAEL AR E 1

OB T R FE RS e HU100 pl 1) AR i A i v
TEAFERE (25, 30, 35. 40. 45. 50, 55. 60. 65.
70 C)H %A TN E B 7, DAR E % B 1) 50OE 1 iR
o K B W R B AE A RIS (354 45, 55 °C) 4 fF
AR, B hIE R R B ), DMRAETES C IR
it KL Bl VR 0 X TR, W R TR R e T
12,5 JE 7 BRI 28 A 35 v S - DHA ) B B4 H

HaudEmEERETE (Aurantiochytrium sp.

SD116) S BB H45 o

MRIBSCHR[291 ¥ THE A 22 i 22l Mg 7 il
FH B LUAREE2:3: 1078 A, 35 'C+ 200 r/minff) 26 £F T i
ITHEfR . Forb, S2r N & A A5 £20.7% TritonX-100
KEEm a2 (pH 7.0, 100 mmol/L) .
Xof HE 2 v e FH S5 AR 2 A R T T A A

1 hMAR RSP EC100 uLRE S, A1 mLZEEM
1 mLZEWK, SRJEMANO0.5 mL 0.5 mol/LE E AL - 2. v
W, RRKARA R RE TR, JRAIE R IE S, 2
FIARAKMMIAE, FOEHAE: 285 AN0.3 mL 2 mol/L#k
B, BCR AR IR TER , TRA G IE SRR, 33K
fE A I IR TR, FRCN7KAH o
12,6  FRES RO

1 175 2 L P8 18 53 14D 43 W SR L SR [3 01789 7 23 A8
X8, HARMWR: | mLFES CRGEM) « 100 uL+ 7L
B2 (3 mg/mL, WEEEM) « 2.5 mLEEEFEE (R0 %
N2%) 1E85 ‘C/KHHF R M2.5h, #RJGH1 mLEESIEC
Jor R U A9 A 1 R I o R D R DN 5 SR FH <A B v,
KM% CHR31], TR A: R Agilent-GC7890 A
MBI, AR YHP-INNOWax (30 mX 250 pm,
0.25 um) , WA AMEmAE, WEEFHIEN100 CIHR
F51 min, R0 THE LS ‘CZE240 'C, 240 CIRHF
10 min, &% T KIEKM2E (flame ionization detector,
FID) /54260 C. fEfifEH], %/ EH30 mL/min,
SAIE N30 mL/min, S EN400 mL/min. FEFE &
N1 L.

2 SRS

2.1 R A R i

ABVEEA: BIAMIER (10X100 £5) 5 CAMENEHTIE I K i .
1 5y EARE R B R SD001
Fig.1  Characterization of strain SD001
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Fig.2  Neighbor-Joining phylogenetic tree resulting from analysis of the

16S rDNA sequences
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Fig.3  The lipase activity of Burkholderia sp. SD001 during cultivation
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Fig.5  Effect of temperature on the stability of crude lipase from
Burkholderia sp. SD001
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Fig.7  Effect of pH on the stability of crude lipase from Burkholderia sp.
SD001
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Table1 Initial fatty acid composition of Aurantiochytrium sp. SD116 oil

U7 R 4H B H%) R B /mg AHX 5 B 5%
Clio 2.1540.01 6.401+0.19
Cie:o 17.52£0.25 52.11£1.68
Cisio 1.9140.03 5.65+0.11
Cuis 2.2940.09 6.541+0.29
Chig 10.2240.63 29.29+1.65
Hit 34.10+0.52 100

407 R 0 32 BRI R 20 R 2 S A (gas
chromatography, GC) fll, Frif&i k1. H,
Cio:0T1Con:o I 73 B AT EL ST 0 C i AR B 20 2 B
I852.11%, TTC oy RIABR H 43 2 £9°829.29% o

14

12
10

Ji i /mg
(=)}

IR 1) /h

AER & 5/ %

B [ /h

AKAH R 5 B2 26 % & B AL B HLAH IR 0T R 46 0 & &
M4 s C.AA HLAH R G R AE X 5 P 0 R 7 & AR AL
8 il NSRRI R G IR & BN
Fig.8  Changes in fatty acid composition of Aurantiochytrium sp.

SD116 oil after treatment with crude lipase
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Fig.9  Changes in fatty acid composition of the control group without

treatment with lipase
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IR T IS H K R M 2 k3l ARG i D R A AR 1 AR AL
AT K

TE FH 2 6 7 T K i 2 A 388 ek g 1 S 36 R R B, o SR
FAE A HUA s I ER A X & = 1484k, DHATEA HLAH
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