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Structural characterization and moisturizing performance of
octyldodecanol lauroyl glutamate diester
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Abstract:In order to develop ceramide — like products with moisturizing and repairing performance,
octyldodecanol lauroyl glutamate diester (PS —203) was prepared by a solvent — free method with lauroyl
glutamic acid and octyldodecanol as raw materials, and the structure of the product was characterized.
The moisturizing performance of PS —203 in two volatile solution systems was detected by means of a skin
probe test system, and compared with moisturizing ingredients such as ceramide 2. In addition, a porcine
skin model in vitro was constructed, and the repairing effect of PS —203 on damaged skin was evaluated
by skin ultrasound diagnosis. The results showed that structural characterization proved the successful
synthesis of PS —203. PS — 203 solutions with mass fractions of 3% , 4% , and 5% had the best
moisturizing effect, and within 3 h after applying, the change rate of mean moisture content ( MMV')
could increase to 8.9% , and the transdermal water loss (TEWL) reduction rate could reach 24.4%.
Compare with ceramide 2, PS —203 could achieve a similar moisturizing effect, and its moisturizing effect
was significantly better than squalane, jojoba oil, and ethylhexyl palmitate and caprylic/capric

triglyceride. PS —203 could increase the stratum
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T.( E-mail) 1191397209@ qq. com., skin in vitro, which was similar to ceramide 2. In
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both skin moisturization and repair.
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FAZE (SC) J& 4 357 K Bk K 3 Fn Bl 1k 28 K K 53
H i R EC S R 2 R 7 A T R 4 B Bk
(19375 7K 5 B D i v b ) 28 56 T BG4 P, T 25
A A £ J5 2 B OB 14 S IR 4, AR TR AR 45 22
B RIR MBI EAE T St b B B
I, B AR, A, N DA M &l T2
7%, Rk A R o IRE, R IR B T R 5
TR ST R 2 W B 5 KR
PR AR LI R 25 R RN D g, FE AR B 52 55 5 T L
SR ONOIAR I

VS — i g BE2R R e e, S S+ R A
LA GG (PS - 203 ) HLA7 B PEA o vk /s L
SRR A AN, A USR5S
AL, B BRI E . X PS -203
(4 I, Tehikawa 25°°0 DLy B B2 g 4 AL 1, F 2l
VR T PS - 203 [HIAFIFEE K, BE AL HAT, ik
HALA 51% . Koyama 2517 LI BT 2 o A 1k
H 38 3 To R o — 2 A B PS - 203, T
TR T Gy, BR3P v (N
W 43 85 I ALK Wi R AL 59% o [/ X PS -
203 GRLMIRIE B D, EEEPER RN,
WBRF R HF9E T PS - 203 X Wk %28ttt v
BRI, B0m = 25 il ¢ T —Fh & PS - 203 fY
HA Rk e Z DI Re AL & W 5t 2547 1 D30T
A Z X PS - 203 [ B (R 1 il A9 2R G0 1 0 3t
V&2

% R B 5 1 B 20 1 B 0 — e A PS -
203 XA T K, BEfih B R VA ) T 2 2 TC 5, W)L
G AR AR P R 77 A S IR, AS SC e YR
FAEEBE(DS) FI L EEAE R, B PS — 203 B il %,
PR VT (RIBERE R, b . DS BA 5
VS AN 5 72 I A i A0 R
B S ELSIE 7 R 823 A AR L AR
A W A PR R A R
R

R SC LA PR R R R A AR 3 3 TG R i —
VAT E] PS - 203, W HZE M HEA T RAE , I8
PR T PR ARAR 2 LA E PS - 203 9411 g,
PEMTHRES PS - 203 [FARMERERT A A28 B 40, 76
B ARG B R ol B 2 AU H FH ) R R A 1 Wik
1S T PS =203 16 52 &R B I, S v A

B8 A T I 74 BT L%, ool PS - 203 1Y
20 N R A B

1 #Rl5A=%

1.1 XA+t

L1 55

VI TR R SR, B Ak, T
Tt A R w5+ S BR FU A 4 e (DS ) |, Bl ik 3
Wi A R A ] oK SWE(99. 5% ) , %2 sa kA=W
A PR W 5 P2 M 2 ff e e 8 8 T T A A
MR & Ol (2 - EHP) | 2¢ iR/%% iR H ol = I
(GTCC) , S Attt 2, e B AR KA RS w5 F
AR o A sl
1.1.2 U 5k&

Nicolet 6700 4= J 58 L 2T /MG AR, 55 [E 5%
PR R B A BR 2 7] ; MALDD SYNAPT MS [a
FFRATHS [H] BT 3543, 35 [E Waters /23 ] ; AVANCE 111
HD 400 MHz #% i 3 4 3% 4%, 3 + A & e 24 7
Cutometer dual MPA 10 7 e imi&4X . Ultrascan UC22
B AR A2 WY, fE [ Courage + Khazaka 23],
1.2 REE7r &

1.2.1 PS =203 [yl 4

Z2CHR 13 ] 171, DL BRI R = FiE
A SR Xk A R A A AR R SR FH TG R
— B R NAGE] PS - 203 #H 7, FH B 22 IR TR B
T w0 SO AR BE T 1531 PS - 203 774
1.2.2  PS -203 {2 FAE

SR A RS 2T AN GG o TR ik kAT
FT — IR Y5 (FIHE ] 4 000 ~500 em ™) 5 R
3% 4R 3 AL HE AT HONMR I 2 (L SR AR
(CH,0D) A7), puH RS (TMS) S AR ) 5 ok
8 1 OB €0 i £ DR PR AT A T B ) BT 1 06 A
HEAT MS I 5E (HLMBE 25 25 -5 ESI, IF 851 2 1 i
X))o
1.2.3 RIS rY Be i

AR AR B TE A S B R B s 4y
S R E % 0.3% .0.5% 0. 7% .0. 9% .
2% 3% A% 5% [ PS =203 — D5 75 A1 PS =203 —
ORI, PRI R e R 8 Bl .2 — EHP il GTCC
S35 T DS B G R 3 O 5% TR
HR A 28I i 2 (1% 375 Mgk 32 TG 1 Jo 43 B50Ch 1% 1)
LM 2 - LR o



58 CHINA OILS AND FATS

2022 Vol. 47 No. 11

1.2.4  {RIBPEREI L

ZSCER[ 15 - 16 1 7 05 36 D 2 kK 43 & i
(MMV) AR {31 28 B2 7K 438k (TEWL) R E, DA
PEMRE SO A A KR B PRI R o 48 52 1 0 il e 52
A 20 AL Hd P10 A B4R 2 25 %5«
P10 NP2 23 5, K2 E A2 /INVE N
M AR R (2 em x 2 em) | BRIR IR PR ORI TR
(A (3.0 £0. 1) mg/em’ , SZ K K 405 5 541
SEESYIAIXT N o 323 7 1E 0 FRBE A 30 min,
FH R R A S 0 A 6 DX 3, 4300 7 5 IR
SEIEAE NS T, TR PR ORI A RS 7 1B A B 8] Beox
PRI DI AR UG TR I, R AR F A2 0 5 5 R IBCT- 3
. BRI (20 £1)C, AHX 8 B
H(50.0+0.5)% .

{1 FH R R DUIRAS, K CM - 825 Jz kK 43R Sk X
o 3 B A B R T b AT 4 A e e,
3 MMV (B0 au) o Xof []— DX R ) B JEk B AL i B
3 AT E , S5 RO BH, B 2B I 45 2R
ZIAIAHZEAIF KT 2 au, 75 WA K12 X 35 2% i 7K 23
SIS 5] I B A AT, A (1) 1A
MMV g’f’t%( CMMV ) o

CMMV = (CMMV[ - CMMVO >/CMMV0 X 100% (1)

o : oo HIRIKHT R KA 53 5 15 Copys HIR
WG o B R R K o B i

81 FH K BRI, 45 TM - 300} ik 28 K2 7K 43 1%
SR T v P 1520 A A 0 L e 0 g o 5 i A 7 4 f
LI, 4133 o Vi B A5 SR A R R b A o R
£ 1 YR, TRASE JE Y 3 A S I 5 2 R EOE
(B, AN 5 I 5 25 SR 2 (A 22 AR KT 2 ¢/hm’,
Fe A (2) THE TEWL BEAKEE(Crpy) o

CTE\VL = (CTEVV[D - CTEW'L})/CTEW'H) X 100% (2)

=, Crowio TR R R B K A3 0% Crewes
RVRIRIG ¢ B B R 28 B K AT UK o
1.2.5  Xf 3245 B2 JOR JEE B R ff Joi 25 80 188 o i) i) ik

SSCHIRL 17 - 18 (W07, W EE B R 2 10056 2
BREHY DATEAE it 0T 52 400 e Ik JBE P85 e £ ot J 2 J3E 1) %
e o B T 4 W) S 1 i B 4 1, 2B K b
FHK WG e T4, WIF — R EU AT Y
2 em x2 em BYRZRK. TSR T A5 KRR ot I
T LR AT 2 40 e 1k, ELAA Ay Ot s v e B S 05 —
FH ISR A VA ) CURFR L 20 1) ZEAR I 19 32 1k B ik
A 3 WK SR B ORIV TR ST IR K T S 0 ik
Flfg, N (3.0 0. 1) mg/em® 3 h J5 I 52 AR 11
JELRE T ffy 0T U2 9 R AR A, DN PR B R A (20 =
1) C L MIXREE A (50 £0.5) % .,

B Ik 1 T A o )2 4 R B s 2 R SR
C19 Ty %, fi B Bk e 75 12 T, SR FH o 0
DI AR B ARG I , BAR g 88 75 R S e i)
PRL A EG B AFI Bz R 3R 1, 0 RS AT R
TR R B RS AR TR 28 A LB K
( <2 mL) HEKER TR, f Bonbt FHBE G
JE AT IR A X GG T 43 B RS T o
1.2.6  $dlisrr

SR FHTEXF ¢ A6 95 XoF B R AT W M A3 T, p <
0.05 K25 ,p <0.01 Ryl B3,

2 #R51R
2.1 PS-203 4% M kAL
2.1.1 PS =203 [HLTHMFAE

1 2k PS —203 LA, &l 1 3 330
em ™ Ay I i 9 —N—H. (¥4 {1 455 4% 3h W g, 2 920,
2 850 em ™' 433 —CH; Fil—CH,— 1) A X} B ff 45
PRBMR I, 1 730 em ™" g i) —C=0 {45 Iz 5 Wk
il , 1 640 em ™' b ik il 9—C=0 1 45 iz 3l W i
4,1 540 em ™ EERE I—N—H ZEFEAR 30 (FPmERE)
MU, 1 470 om ™' Sh—CH,— 14 45 T8 4ig 3h W i i
1 370 em ™' —CH, 25 T2 35 B W e i, 1 270 em ™'
R 1) —C—O0—C—{fi 45 4 B W e i, 1 170 em ™'
H—C—N— i 45 ¥z 3l W Y 0%, 721 em ™' Ry
—CH,—HYAS Tk shi e 2, & i 5
HER= YA & WA UE R B4 T AR~ 4 .
100
90 F
80
70 F
60 F
50

40 1 1 1 1 1
4400 3600 2800 2000 1200 400
WK/ em™

E1 PS-203 {LIspitE

2.1.2  PS-203 [REREFE

&2 2 PS —203 f%'H NMR &, @&l 2 iR,
PEHy ' H NMR ( CDCL,, 400 MHz) J7:80. 88 (m,
15H,—CH, ), 1.26 ( m, 80H, CH,—( CH, ),—,
CH,—(CH,),—, CH,—(CH, ),—), 1. 62 (d, 6H,
—CH,—CH,—CO—NH— ,—CH,—CH,—C00—) ,
2.20(t,4H,—CH,—CO—NH—, CHCH,—),3. 96 (d ,4H,
—C00—CH,—), 4. & (s, 1H,—NH—CH—C00—),
6.16(s,1H,—CO—NH—) .'H NMR [& %} 1 & J5i F 19
2 E A E RS B s Y ny e — 2, i —
SUET T PS - 203 B REN I



2022 4F 45 47 % 11 ) i

g 59

8 e ftle
ffffe N\]}ocft;\ff

gNWW(b g
frr b8 L prrly

g

o it g

ffrg

g

1
L e el
6.4 4.8 3.2 1.6 0
)

8.0
B2 PS-2031"'HNMR

2.1.3  PS-203 [ ik F1F

K3 ok PS —203 (IS K. WKl 3 Uron, m/z
891 Jy PS -203 [y, Z5ARTIA YA H NMR 541
At B GE BT & B S B AR

PS -203,

1000

9

800 F 1

sy 000 893
= 400
200 F
700 800 900 1000 1100 1200
mlz

3 PS-203 Hyfuik

2.2 PS-203 #9422 R
2.2.1 R[EIBTE5rEL PS - 203 iR PR ISR

] 4 SRR R 5T & 2 5 PS - 203 i3S 3
h YR MMV A8 {4

301 O D55 1) &3 PS-203-2%
€3 PS-203-0.3% mm PS-203-3%
s 20r PS-203-0.5% &3 PS-203-4%
< PS-203-0.7% £ PS-203-5%
10 = PS-203-0.9%
=
E( 0
= -10
= =20
_30 \ \ )
0.25 1.00 3.00
5[] /h
a) DS
30 r O3 LA ) = PS-203-2%
&3 PS-203-0.3% m PS-203-3%
90l SPS-203-0.5% E0PS-203-4%
S PS-203-0.7% £ PS-203-5%
S
)
>
=
S
_30 \ \ )
0.25 1.00 3.00
B ) /h
b) ZEEE W

El4 3 h K PS-203 HRESHEX MMV B

HIPE 4 n] AL JRARAEIA A G MMV 25 AR, H.

3 h NYERF AR LR &, i 02 I o i R 5 &
S B BRER T KA K o3 s TE PRI A & o, B
% PS - 203 Jfi & 4> B I N, MMV 75 £k 38 32 i 184
I SRR ETAE e, PS - 203 — 2 TV Wk % £ Al fif
MMV 7 {38 5 28.9% (p < 0.01) 5 BT 43 80
3% 4% 5% HYPS 203 — ZEEE X MMV 254k R
BT AR SR i, 55 200 A LU I T 24 20 15 43 45
(p< 0.01), L, PS 203 7¢ LA Z, L H v ) i o]
B S8 5 R K o i

Bl 5 Rdk PS —203 )5 3 h WA TEWL [
K3 MBS APAL KAl R IE TEWL AR AR/,
FLREARRAE 3 h WK, 22 T4
R FNE K, WD BRI BRI ™ s B PS -
203 it it 4 B 3G i, TEWL FAIG 3R 28 8 38 L 24
PS — 203 i 5 /3 F0iR i 3% Bk, TEWL R Ik I AR
A5 R E K 24.4% (p < 0.01) , 4 PS —203 Jfi i
OY R IT 1z e 309 P Ao R i 3k ) A A, W i
(AR 7 10 A1 0 U2 5 g P T L[] st S5 0 i 22 R
R S50 B I 1 R R R, A% 1 23 A B Rk
FATY BRI, 2l K A e o BeAh 25
H1E 4 FE S W LU AT R TR IR PS -
203 J50.25 ~ 3 h P, TEWL fil MMV 254k 3R B i $2
F+, 3281 PS - 203 #y B EF PRI AR B . ZF L,
PS 203 HA %0 1 P I 35 52 w5 B R OK 0 5 i B R
Bz 1k Bt B A AR IR P R

401 0 D5(%E ) EPS-203-2%

&3 PS-203-0.3% mPS-203-3%
PS-203-0.5% EaPS-203-4%
PS-203-0.7% E3PS-203-5%
=5 PS-203-0.9%

(%]
(=]
T

TEWLFFK /%
3]
(=)

10
0
B [19]/h
a) DSV

40r O ZFES ) EPS-203-2%

& PS-203-0.3% mPS-203-3%

PS-203-0.5% Ea PS-203-4%

30k l1;5720370.7% E1PS-203-5%

5 PS-203-0.9%

TEWLFK /%
o
(=]

—_
=

(=]

B [11]/h
b) L EERW

B 5 3 h @i PS-203 BRESEXT TEWL B0
2.2.2  PS =203 5JLFMREEE A5 BIXT HE
RREL PS 203 @y h; FHAME, & TR IB AL | A%
AR e s e, DE PRl R kI 2 AR M b A i



60 CHINA OILS AND FATS

2022 Vol. 47 No. 11

bR PR I B (ffy b B 2 il 2 - EHP Al
GTCC) EATRT EE
2.2.2.1 SR 2 RIRACR BT

M2 2 FEPH dh R AR ORI | B IR B
R, e R B TR B B, 0 UK AT R B 119 £ 38 18 £
FA™ . PS =203 fEh —Fh et W , 5 2 e A

2 HPRIBATL ] dc 130 s LA, M2 ERE 2 AT DS,
HAEZEEP i i BEAR, I Ofs fh 2 e fie 2 5 PS -
203 PRI L REHEAT BRI U B, A5 A il £ PS - 203
A i e XTI EON 5% (19 PS - 203 - LR
WIS TP EO 1% RIPH 2 BERE 2 — SR fR
MEVEREVEAT TS L, AR L 1,

&1 PS-203 5MAFEAR 2 RIBIEREXTLL

o MMV 75 {2/ % TEWL [F& 4% 2%/ %

" 0.25 h 1.00 h 3.00 h 0.25 h 1.00 h 3.00 h
ZE(=H) -9.1 -10.3 -10.4 1.4 0.5 1.0
PS - 203 - 2. - 5% 10.3 10.6 10.4 21.3 2.2 2.5
PN 2 - 28 - 1% 11.2 12.7 12.9 23.1 24.9 24.8

L AL BT E4, IRk PS -203 - &4 40

B - 5% MM &0 2 - CFE - 1% J5 , MMV ¥ 2%
P, TEWL 28] i REAIG, MR 3K PS - 203 — Z [ -
5% J5 MMV 725k 3% 5 55 0l % 10. 6% (p <0.01),
TEWL R e = Al 3k 22.5% (p <0.01) , i 4
Pkl 2 19 MMV A8 Ak ZeF1 TEWL AR 26 8% v 45 5k
12.9% F124.9% , 158 PS — 203 [0 80 50 5 wh 4
Poef 2 WIAHIE . BT PS - 203 43F2S Al PHASK,
RE5 M BURNR A G 153 /0 45 ik BT A
MR 2 25 [RIALRETE /)N , HBA AL, 4l G 7K 4y
THEFTHE R A Z M 2 BOAASR SE AT
2.2.2.2  HHAMJURORIE AL PRI RO 14 b
X Bk 5% 11 PS - 203 ffi bt EE
1.2 - EHP [ GTCC %) D5 5% Fl £, B W 1 35

RO IATXE L, 2553 3 ILIE 6 & 7,
20 . i
D D5(ZE ) & EEE-5%
o PS-203-5% & 2-EHP-5%
S 0t S MEKE-5% mGTCC-5%
~
w0
>
§ ~10}
-20
0.25 1.00 3.00
Hif [11]/h
a) D5V
) o EEEIN-5%
A PS-203-5% 85 2-EHP-5%
= S -5% m GTCC-5%
=
2
>
>
= 20
_30 1 1 1]
0.25 1.00 3.00
i []/h

b) ZEE W

E6 3hHREFRERST MMV 800

[ o D5=M)
&3 PS-203-5%
LS AR kE-5%

g 7 L -5%
= 2-EHP-5%
m GTCC-5%

(953
(=)

TEWLFFER %/ %
[\ o)
o

10}
0 7N 5% = =1 AN
0.25 1.00 3.00
Fif [)/h
a) DS

~
(=)

I l:lplﬂ%(‘/ﬁﬁ) &3 44 EL-5%

w1
|

203-5% 8= 2-EHP-5%
m GTCC-5%

E2
| S k5%

TEWLFEAE /%
[y*) (98]
(=) [}

—
=)
T

k] R o
7N 4= AN 7\ %

0.25 1.00
Fif 1) /h
b) LR

o

7 3 h ARERER S X TEWL B350

H & 6 FIHN, TR4K PS - 203 - DS i J5 MMV
WA B8, T HE PS - 203 - ZEA RS MMV 2%
P T AL TR RS AR IR AR 43 1) £ B T
J&i TEWL G2 S AW 25 0 PR AH B OR1E J 43 1Y
D5 VA PR 4l 776 TEWL Y JER2m . teah, i
Pk PS —203 5 MMV A5 4k F1 TEWL PG5 B
R A UR I, X & R PS -203 HA7 S5
ZEERE AN S5 , e -5 A JBUZ T 0 Lo 45 6 T8
ot RS , R 0T 45 44 58 A R T B 0B E Bz ik A
J2, DR G R R L T e b R L2 -
EHP fil GTCC, Zg I firift, PS — 203 RE % . 3 B AIX
26 B K AR B B R K 43 B i, LA R S AR
MEERE
2.3 PS-203 xR JFER A NEE A

Pl 8 Sy — 21 K Jok AH RIS 057 28 AN [ A 3L g



2022 4F 55 47 ¥ 5 11 1)

FoH

iR 61

FRE . BB 8 A IEH Bk (a, b Fl ¢, ) R)Z
YLV RN A 5 B K K (a, (b, il )
FIZH L] W ARFRRAT, Fe 180 IR A M b, 22
SN - BB IR L 20 1) i S U ik 2 1
RGBT, 30 002 B B4 A4 A ) B s I, e S
FEIZHS 530 [ 2R I 38 TR K LB ) (ay ) B2 RRTIG
Y AR Ab s AR T AR B2 IR (b, oo ) TR IR 2 I
2 - % — 1% (by) I PS —203 - 215 - 5% (¢;) )5
B R 3% 2 AR A B s, LR v TV P e B D
S5 PS - 203 FIRPZE M 2 $4 mT A B 6 1
B Jk 2 AR AR TR S0

|

Teay by Al e, RS BTk (N ZEAE AT Je R JEE S i s ) 5
a, b, Fll ¢, ARG AL B G (WA B I 5 a3 NIRIK GBS
P RZ IR s by IR R LN 2 — S BE - 1% (Y B2 K 5 o R iR 4K
PS -203 - 2 - 5% W) Rtk

B8 HEKEFAFEER(HNEINEE)

XL 8 43 A A H A ] DX 38R A g JoR T e A I

WL AR IR 2,
R2 BEHEERAREZEEZN
BERRAE it A2 5 B BRI L/
a 17 180
a, 13 173
a 13 174
b, 12 138
b, 8 129
b, 11 135
¢y 14 133
c, 9 125
3 12 132

B35 2 AT, IE B KR (a) by o)) SRTR GV 7
WeING (ay by (o)) L E RN 2 8 pum , 1 572 5%
FETREZ 4 Ao, IR GG (ay) B RRIE B K
)2 % FE O AR AR, TR K PS - 203 - £ -
5% J5 (cy) FERRIEEEGIN 7 m, £A 002 25 B4 & 3
Frm, SRR 2 - ZRE - 1% (by) IRCER

(BZRRIZEESE NG wm , A1 SRS 3 170 ) A
o DL EZREW] PS -203 A7 SH 2Bt 2 20
(B 52 2 5 B2 IR A0 7 T, AR B0 A e 52450 B JEk 1) 5

N AR BT 2 5% BERA TN
3 & it

ARSCULH AR ER S FE -+ i 50k >R

T FRNEA LT PS -203 R FT - IR "H NMR F

MS iy & il & 1T HAR = 9. il 4 1 PS -

203 FEPIRR I IRR R, 25 58O AR B2 TR ) PR

RHORHURFW] L PS - 203 S 2w 2 A9 PR IR AR

AT, HARRACR W 00 T f 8 e 8 7 B3 Bt

W IECL AN /%8 0 1 = PS - 203 gt

AR BK A TR B FE AR 5 3 g3 i, KRR L

7 pm, AT SR BE N 2 2R E8CR, N ITE

BRI R A 52 5 T B R B4 T RIS

Sk

[1] ONKEN H D, MOYER C A. The water barrier in human
epidermis; physical and chemical nature [ J]. Arch
Dermatol, 1963, 87(5) : 584 —590.

[2] WARTEWIG S, NEUBERT R H H. Properties of
ceramides and their impact on the stratum corneum
structure; a review[ J]. Skin Pharmacol Phys, 2007, 20
(5): 220 -229.

[3] ELIAS P M. Epidermal lipids, barrier function, and
desquamation[ J]. J Invest Dermatol, 1983, 80(1) ; 44 —
49.

[4] MORITA O, OGURA R, HAYASHI K, et al. Safety studies
of pseudo — ceramide SLE66: acute and short — term toxicity
[J]. Food Chem Toxicol, 2009, 47(4) . 669 —673.

(5] fpsar. sR@Eee iRl M. dbaT A Tolk i jiAt,
2000 96 —-97.

[6] ICHIKAWA T, FUKAMI S, KOBAYASHI T, et al. Oil —
soluble N — long chained acly acidic amino acid ester,
mixture thereof and perfuming cosmetics containing the
same; US5153340[ P]. 1992 - 10 - 06.

[7] KOYAMA M, ISHII H, ICHIKAWA T, et al. Oily
material composition; US6447790[ P]. 2002 - 09 - 10.

[8] BWRT L, SERSAE. AW B/ i A A R
BRAEvE A P B TS [T ] H AR i B
2, 2015, 38(11): 35 -38.

(9] &g, 7, JIE, 3. —FhHA BRGE R = IRERY
AW R B 45 0 e 5 R . CN11152944 [ P]. 2020 —
08 - 14.

[10] XUEKIS, ET04, MR K, 5. 7K Bk PERE &

TEAt i h B T LT ] g, 2019, 44 (10) -
60 - 65.
[11] JOVANOVIC M L., MCMAHON J M, MCNETT D A, et



62 CHINA OILS AND FATS

2022 Vol. 47 No. 11

al. In vitro and in vivo percutaneous absorption of 14C —
octamethylcyclotetrasiloxane ( 14C — D4 ) and 14C -
decamethylcyclopentasiloxane (14C — D5) [ J]. Regul
Toxicol Pharm, 2008, 50(2) ; 239 —243.

[12] ANDERSON C. Ethanol absorption across human skin

[

measured by in vivo microdialysis technique [ J]. Acta
Derm — Venereol, 1991, 71(5) . 389 —393.

[13] Fedfpd, HORRDL e 0 G AL R SOR & N - EERE
B G HEIER T ZM5ELT]. P Ehig, 2018, 43(1) .
133 —137.

[14] ik, WA, BRIRAE, 45 sl RSB ARG T Bt St
PRABPERERT T [T]. & B &M L, 2015 (4):
63 -67.

[15] O'GOSHI K, SERUP J. Inter — instrumental variation of
skin capacitance measured with the corneometer[ J]. Skin
Res Technol, 2010, 11(2): 107 —109.

[16] At i PRI IO 5 R - QB/T 4256—2011[S]. Jt
AU R ERRE A, 2011

[17] ESEN-, ARIER, SBME. A B 700X 1A B Jik e e
HeRERI g [J]. e 55 g TR WA 2% 55, 1998,
(3): 173 - 174.

[18] ABRAMS K, HARVELL J D, SHRINER D, et al. Effect
of organic solvents on in vitro human skin water barrier

function [ J ]. J Invest Dermatol, 1993, 101 (4):

609 - 613.

[19] B0, B, S5 S U RARIS T TR BR
JELT]. o B Bk ke 27 2% 3, 1997, 11 (3):
172 - 173.

[20] 4B HOIMPERN B 005 M SR REE (1]
g, 2018, 43(12) ; 109 - 113.

[21] Jife, W4 R, saiEde, 55, ARG Bk i
BT ZOP5E [T]. F g, 2013, 38 (12):
53 -56.

[22] DUDZINA T, HIDALGO E G, GOETZ N V, et al.
Evaporation of decamethylcyclopentasiloxane (D5) from
selected cosmetic products: implications for consumer
exposure modeling [ J ]. Environ Int, 2015, 84 (11);
55 -63.

[23] ELIAS P M. Lipids and the epidermal permeability
barrier [ J ]. Arch Dermatol Res, 1981, 270 (1):
95 -117.

[24] WERTZ P W, MIETHKE M C, LONG S A, et al. The
composition of the ceramides from human stratum corneum
and from comedones [ J]. J Invest Dermatol, 1985, 84
(5):410-412.

[25] M &, MSOmE, wts. Rafbzitfb s M), Jeat:
AL 2 ol H A, 2004 . 405 - 407.

(L% 29 1)

[38] LIVINGSTONE K M, LOVEGROVE J A, GIVENS D I.
The impact of substituting SFA in dairy products with
MUFA or PUFA on CVD risk: evidence from human
intervention studies[ J |. Nutr Res Rev, 2012, 25(2):
193 - 206.

[39] YAMAZAKI Y, KONDO K, MAEBA R, et al. The proportion
of nervonic acid in serum lipids is associated with serum
plasmalogen levels and metabolic syndrome[J]. J Oleo Sci,
2014, 63(5) : 527 -537.

[40] ZRHESE, Wi, $EA, 6. 2K =TGRk 5
SESmMMER A S R [T]. IWAREEZ, 2014(25)
27 -29.

[41] KEPPLEY L J] W, WALKER S J, GADEMSEY A N, et

al. Nervonic acid limits weight gain in a mouse model of diet —

induced obesity[ J]. Faseb J, 2020, 34(11) . 15314 - 15326.
[42] EMA, ZBL, BROZHE, 45, S0 IRPOREE RS 3/ IR

BT LI W [T ], B WIBE R R 2 4, 2008

(6):71-175.

[43] KASAI N, MIZUSHINA Y, SUGAWARA F, et al. Three —
dimensional structural model analysis of the binding site of
an inhibitor, nervonic acid, of both DNA polymerase § and
HIV -1 reverse transcriptase[ J]. ] Biochem, 2002, 132(5) :
819 - 828.

[44] EPER. Alohh T A B sRE ST [ ). i
AR, 2013, 38(7): 5-7.

[45] TR, R, BREE, % MEmes LT
T FRIBELT ] LA T, 2003(2) : 26 -29.

[46] 8%, T, ERIE, % MEmRIUIFHERLT].
Hr [E#EY, 2011, 62(7) ; 50 - 53.

[47] KAGEYAMA Y, DEGUCHI Y,HATTORI K,et al. Nervonic
acid level in cerebrospinal fluid is a candidate biomarker for
depressive and manic symptoms; a pilot study[ J/OL]. Brain
Behav, 2021, 11(4) : €02075[2021 —08 —06]. https://doi.
org/10. 1002/ brb3. 20756.



