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Activity analysis of extracts from palmitoleic acid — producing yeast
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(1. College of Biotechnology and Pharmaceutical Engineering, Nanjing Tech University, Nanjing
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Abstract:To investigate the potential and value of palmitoleic acid ( POA) - rich yeast extracts for
cosmetic applications, the oleaginous yeast Scheffersomyces segobiensis DSM 27193 ( with POA synthesis
ability) and its modified strain SS — 12 were used as research subjects, their oils and POA contents were
analyzed, and the polyphenol content, antioxidant activity, and tyrosinase inhibitory activity of the yeast
extracts of S. segobiensis DSM 27193 and SS — 12 were determined. The results showed that the oils
contents of S. segobiensis DSM 27193 and SS - 12 were 14. 72% and 34.35% , respectively, and the
percentages of POA in the oils were 12.03% and 16.00% , respectively. The polyphenol contents of the
two yeast extracts could reach up to (3 269 £56) wg/mL and (3 546 +268) pg/mL, the scavenging rate
of DPPH radicals could reach up to 71.70% and 77.38% , the reducing power could reach up to 0.459
and 0.578, and the inhibition rate of tyrosinase could reach up to 91.25% and 99.37% , respectively.
In conclusion, both yeast extracts have good antioxidant activity and tyrosinase inhibitory activity, and have
an excellent application prospect in the field of cosmetics.
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J8A7AE POA &8I0 B ™ A A 7 A &
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JEAf DLARGE A9 AT LA R POA B 77 3 IR, A P il
ferft POA & &K F 10% ", H S. segobiensis
DSM 27193 HAJRPIG ) i 52 P o A=W ik s R
Wy 4 PR UF SE R Mk, TE R B SR R AT, S
segobiensis DSM 27193 f) 4= ) & A1 G F2 1 49 il 38
#716.7 ¢/L F15.29 g/, POA 7754 0.700 4 ¢/L.
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Scheffersomyces segobiensis DSM 27193 5 H. & 21
WK SS — 12, i 5256 5 SRR 22

YPD BiFeH BRI 10 /L, 2 1420 ¢/,
%M 20 g/L, MSM ¥R 3E . 15573 860 mL,
VR 20 mL, IR 20 mLL,0. 5 g/ mL 445 b £
W 200 mL, o 3255 95 SR 2H R K AT B IR A
0.1 g/L, BEEHEEMW 0.1 ¢/L, (NH, ),S0, 4.72 ¢/L,

1 L BERRGZ /P 5 Wl 2 2% 1 il 41 il KH, PO, 8. 99
g/L,Na,HPO, - 2H,0 0. 12 g/L,pH Jy 5; £h % i 4l
Y MgSO, + 7TH,0 20 ¢/L, FEREREUY) 10 ¢/L; ff
HILZEWYLCH CaCl, - 2H,0 4 ¢/L,FeSO, - 7H,0
0.55 ¢/L, ##EER 0. 475 g/L, ZnSO, - 7H,0 0. 1
g/L,MnSO, + H,0 0.076 g/1.,96% H,S0, 100 wL,
LB A9 7E 115 °C K 20 min,
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IR VKA, H A =70 7] ; MOD - BIR F 28 i
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JCEET, A (i) A R 7] ;3000FA #Y 22 3
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1.2 %ok
1.2.1 EFhpsgss

PRI A 555 B S, segobiensis DSM 27193 il
SS — 12 7 5l Fh 2= 54 5 mL YPD #5575 iy il 4%
o, BT 25°C 200 r/min fH B R IR 7 55 557 36 h,
FRARTRITEL 1% (42 Fh i 5% 4% 2 100 mL 5 YPD
B n)F Ak 2 5 97 36 h,

RIS 35 5% - o 18 000 I 855 97 W b - 1 3]
2.5 L MSM #5555 (PRIERI 4G ODgy o 1) H 4T %b
BT A, BEFE 12 h HORE R D 4 2 0 2 i, 420
GRS R AE 50 @/ L, B RAMIARFR S35 2% (1)1
EICRIRMEL A . £ 25°C 400 r/min 1537 36
h, 2 J5 i 2 2 800 r/min, 4kSEHEFE 168 h, 1 [H]
R SEORRELE 30% LA b3 3 A S 4 mol/L ()
NaOH 1 H,PO, ¥ pH £ 7E 5. 00,

1.2.2 [EERREBOR A H

S A R A [ 07 VR A B R U, B
1.2.1 7£ 800 r/min & i35 120 144 168 h i1
RiFRW,2 500 r/min 8.0 5 min, R FIEWR, A4
PHER KIS VEDTTE 3 W, LA ABREEFREL , RAF e . T
0.2 g W&, MA 25 wL i RERG .S pL SiFLd )
470 L 1LZEE, 30 CoREH RN 1.5 ~2.0 h, fin
A0.22 ~0.23 g FRUEBEIEER , WA TiE 108 s, B HL 1
TH R, 15 2 R U
1.2.3  [EERRMIE & & (POA & b el e

R P i vk ) B R g & . B
WU S, segobiensis DSM 27193 F1 SS — 12 & [i%
168 h |5, BUA W AE 2 500 t/min F &0 5 min, 2=
R IR, T A A R /K R S HEA T R 3R
BRI, WAMESR ARG, & THER
BT IROL AR T 48 ~72 h {6, YEFIFREL 20 mg
HTHE T 15 mL BEEEE T, MA 1.5 mL IEC
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Z:2 S0k [ 17 1028 #F i DPPH 5 Bl 25 3 R
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LA H AT mL 0. 12 mg/mL DPPH Z,FEVA 1 , R
i, B TR 5 min, K 25 HE B 200wl [
T 96 fLAk b, 5 A BRI 2 517 nm &b A9
fH(A) o % ERTFEDE 1 mL B +2 mL K +1
mL 95% Z B G (A,) .3 mL 7K +1 mL 0. 12
mg/mL DPPH ZBEH R BIWOEE (A, ) 3 mL 7K +1
mL 95% LRI WOGAR (A, ) o AL Bl 75 1 1Ol
8, #% A5 (2) 115 DPPH B IS FRF(Y) .

Y=[1-(A-A4,)/(A, -A,)] x100% (2)

DI4ErE 2 E AR AT B, H 95% CBERLHIAS
() Jo 1 VA D S P A 2R B VU, 45 BR R
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E Bk B i A5, DPPH 5 B S 3 B 23 o 9 Ak
brezlbriEti 2k . FARYERE S OB IR T H 4R A4

1.2.5.2 R

Z25 SCHR 18 T s A b I8 5L g o X 400wl
R, A 500 pL BT i B2 1 /100 mlL i) 2k 501k
PV W 500 wl BEMR R 22 v, IR F IR S, B T
50 °C /KI5 S ML 20 min, fiT A 500wl 5 5 ¥k B2
10 g/100 mL ) =54 LR W, ¥251 )5 3 000 r/min
30 10 ming BUS00 wL BVEH, A 500 pl Z£408
K100 WL 0.1 g/100 mL F S8 AR, il S0
10 min J&, P7E 700 nm AEWOGIE . LA OGIEFRAERE:
i JETT WO (R g A Al A J ) R
1.2.6 PB4 OGRS 2 R B A 55 A1 ) 0 2

Z25 SCHR [ 19 10 5 b T 22 1R 6 400 1t 3% 12 o
Bl mL A5, A 0.5 mL 100 U/mL % 2 R B 1
W, RGBT 37 CRBH P IEE 10 min,
WA ATAE A2 mL 1 mg/mL Y72 HE 2 L, TR
SJEAREET 37 CORE RSP IEE S min, P& S B
WAE 475 nm LEAGE(A) o K5 0.5 mL 100 U/mL
P S R T YOS 8 U 1R S — M — AP R IR G2 v
IR b AR AT I HEOBAE (Ag) 5 RIRFIZE 1 mL
MR A 4 — FrE R ik +0. 5 mL 100 U/mL [i%
WL RROCIE (A)) 1.5 mL SRR 4 - #7
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HtE ] 2
1.2.7 Bdmgeit5ath

K H] Origin 2024 FAEXTEHE#H AT 522 K
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% . POA 4% 5 POA b1t
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& POA &5 POA HLILank 1 s,
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Table 1 Intracellular lipid content, POA content and

POA ratio of yeast extracts %
e TES MIES & POA & POA Lt
S. segobiensis DSM 27193 14.72 1.77 12.03
SS-12 34.35 5.50 16.00

2 1 A]H0,S. segobiensis DSM 27193 #71 SS -
12 ) POA 40530 1. 77% F1 5. 50% , 3 j%
POA 5 H43 51k 12.03% F1 16. 00% , Ul 7= i i
R[5 21 4% 70 [ R A0 37 3 £C I R R B 19 70 g b
POA S HAE, N 1% ~6% , 33 POA 5 H A4
FREA L 5% T AT+ SS - 12 ),
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Fig.1 Variation of polyphenol contents of two yeast

extracts with fermentation time
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we/mL. VR RIS PRI R R R T
AATH SR h 2 Wy 5 & (39.25 £0.06) pg/ml,
MECT S ,S. segobiensis DSM 27193 F11 SS — 12 P ff
P B DO 22 M 15 BB, TE DT A 28 Aot il s
A HTHT S
2.3 BHRIURNILANEE
2.3.1 DPPH [ i sLit e

S. segobiensis DSM 27193 F1 SS — 12 W42
W DPPH J Hh BE BRI E 2 Fs .

H 2 AT, R AR [F] & e 8] R, SS - 12 BBk
REE ) DPPH H I EVE R KT S, segobiensis
DSM 27193 BB} $2 RO ) o 24 & TS (8] 168 h

B, S. segobiensis DSM 27193 F1 SS — 12 EEEREBURAR
HABRR) DPPH H f AL ERER, 235135 71. 70% F
77.38% , LA4EA: R E AR BIPEXT B, & e (]
168 h B ,S. segobiensis DSM 27193 F11 SS — 12 [z
BRRIBOR A AEAE R E Yk B33 (3 016 £751)
pg/mL F1(3 474 +568 ) wg/mL, A] UL, i 1 42
IO DPPH [ Hy B A7 R4 RO T R AE 0, BAT B0k
AL RE

., 1001 = (20h =344 h 3168 h
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@ 30k ek EX%3
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= 60
B
'E 40 -
g
= 20t
=
0
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Fig.2 Variation of DPPH radical scavenging rates of two

yeast extracts with fermentation time
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Fig.3 Variation of reducing powers of two yeast

extracts with fermentation time
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SEARGRIEARSC , U6 & B I 3 )5 0 A R i 42 T ]
AEZE By & i FTFRIS R . FE K IR a2y 120 144
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BESEIBOR P POA & it my, HOL U9 24 I []
168 h I, SS — 12 FEbk4R BOR AYIE I ) 2 2 FEAIC,
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T
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Fig.4 Variation of tyrosinase inhibitory activity of

two yeast extracts with fermentation time
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plantarum N2 FI Lactobacillus plantarum N4 B AT 5
P T RV 3 1, LR 20531 A 1% 1 68%
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