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RERE R&EF
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ME EABEE- S TEESEHS (A4 6) MY, FRT M pH A RT LML X E(VE)/
TEHBEREREM (DPPC) B4 FMEM. T pH BREF&F DPPC £40-THMHEE,
i VE B4 THSHBERIMN L, Ti¥ VE 24 THM T4 TH#H, EEF DPPC #5454 TH
By BFEET, VE 3 DPPC B4TMeRkicmEESA LR, £ pH 2 1 fEH ENIR A
B XETHER pH LML, VE/DPPC &4 TG EELENGH CAEARERARES
.

x®miE: HER E(VE), —SHREREREM (DPFC), RSTM, L pH

Almog ZFW 54, TAf pH WIS MERSKRE L DPPC B4FRMHER U, % pH<2 B,
RAE pH BRMETTRESE. pH>11.5 B, BB pH MRMRE. RIVEFRBRIEN VE 257K,
LR F#ARL. VEE ) SHE-BEREDRFTSRCGWE, KRR TR
RTF I 4 ey —FrE P AT EUR ). B kM &R 0L pH B9 FR B, RIMAET & pE A
F8y A Ly VE . DPPC B4rFBE VE/DPPC & M FBE =-A £, LIMFILM pH 3
VE GRigEGES FROERE, HURRIEN VE fE0ERRESY.

R,
HO CH
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#-Tocopherol: Ry=CHs, Ha=Ra=H
H1#B4XE
Fig.l1 Vitamin E
1 BEERE

d-o- £HME] VE, HA Eisai /47 (FF) MR (SHF 00.6%, HR+%). DPPC, H AR
2 TR (RBR) =& (Gl TLC #6K). #FEEH Wilhelmy FE#E. B0FRA 100l
SRR B R R B RS, TSR (pH=5.5) siARBE AR HCl K%
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. BESERY 0.1A molecule™ 157! FTHEEMAF (2140.1) CHXEFLG TR S1M8AT
AEERMEWEE, BEEAERES £0.3mN-mL

2 SR 5T
2.1 VE B5FH

KA pH 435129 4.0, 3.0, 1.0 i) HCI KW EE M VE BaFR A 2rTH 2. 4H
T E A HCl SEFER A, BB EEREE, ERpE4 7RG RERFE. EXHMH HCI
HE B AV R AY NaCl KRR, A8 » A S8 50K 5 THNE2ME. XEH VE &4
FREMAERMILE HCl EENR TR AE TH5IE. BNYEW, & F VE LB/ ERES
58, STEAAKSTFAHEFERRD, S4KRE LY VE 245 FHEMBE EHAE —E REH,
AT VE S TRFHBM, £AELERNER ). THERNTHREHN LSS VE 475
FA{FHANE, VESFFARESTHEAKEGHS LM, BEAEMSE, EMAHEE
BYFHE. B 2 PR RESRIES T XS, MK bay VE RBIBEMN »-A 588, NAERTH
—Hmma R ST TRMARE ARE, BIANYE VEEKELNEZEE. 0.1mol L' £
L&Y VE MRS A RUGEEUY KT, RUERSERAEAEME (bulk phase) 347, X AHE

REEMEMFHEAT, VELESERENRM0ER ByLEREmNEsf ThieE
M
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A A" molecule™ Al A molecale !
B 2 Tig pH #55% 5.5(1), 4.0(2), 3.0(3), B3 #4% 0.1mol- L 'HC] #%#4 ks DPPC
1.0(4) ¥ VE R3FHRH r-A & TR 7-A %
Fig.2 =-A4 isotherms of VE monolayers Fig.3 =-A isotherms of DPPC monolayers
on the subphases at pH 5.5(1), pH on pure water{1) and 0.1lmol-.L™'
4.0(2), pH 3.0(3), and pH 1.0{4) HCI(2)

2.2 DPPC HH!

SR 0.1mol-L-'HC! KiE# L4y DPPC BT ~A4 S5 THE 3. HEFFK r~-A &,
L BB TAR pH SRR MERSCE B AR, (M. 1% Almog & [ pRE, XRBENE
Beili PER pH T, DPPC 4 FHOBRREAT MR, 5 FRIBERM# B HEFF AR
WAL REER TR FHATEEAFINA, ATHM FERS S TRAHEH. £ pH
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FET, RBREMARNETHPHER TS, DPPC 4 FHBEEHERFES, HEEHE
FHRAKPORRFTTRIE E5ETEREOANR, Ry&G 0 Tird mEmM b HRI0
HERT, T4 pH BRESIEMREBERFASREERX. GH 3 A, ILH pH BRIIEME
BEFRAEREEHHEPRSE (Le ) AIRERSES (L&) AMEN (REE 2 ~ SmN-m™)
BAHUIE. HKA 0.1mol L™ HCL 3 E# DPPC ME A X —HEHETMEBE YN 4 ~
8mN-m~! §1 1.5 ~ 5mN-m~!, #HHE4S F YT HEASES 9% 28A2 71 3042, Blume F
il R TS AN TR, RERS FREEHETFHS TERNEFHES S
FERE TRIBRELEAER U RNYLRARS b8, EYEHEPH Y JF
Fafe AT E SO HEFA. Almog % M 35, MH Le %N Le B, DPPC 4
FHASHER TS FANLERARENEHN T4 FEMALER. REXGRIIEHEN X- 2
EHEE Y, XEs FERLFALERESR. BR T pH MEESRTXREBEEE
FIHTE, MTEEET B Le 53 Le BoHEER REBF LS. EREHTET (<2mN-m™1),
PR ILAE LR RBALE T Le &, S FRERREL LEHNNASEREUERBES S FHTHE
HEE. WM pH RESIEMBAR/ES, FENRES T EB R R RN QR
. EREWMET (>10mN-m~1), MHEH EMBEELTF Le & BEHLTIKIRRBIEN LG

T
0 601
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""-ﬂ o=
< 204
101
® o 0 100 120
10%xvg A A* molecule!
B4 0.1mel-L7'HC! &Lty VE/DPPC B 5 0.1mol-L™'HCl #@#& Lty VE/DPPC
BEaRATFREFERTEETHTLS-FER MAFNE v-A B
Fig.4 Mean molecule area of VE/DPPC Fig.5 =-A isotherms of VE/DPPC mono-
mixed monolayer on the solution layers on the 0.1mol-m™'HC1
of 0.1mol-L™'HCl at different sur- The maole frations of VE were 0(1)],
face pressure (mN-m™') 0.20(2), 0.40(3), 0.60(4}, 0.80(5), and
5( =), WO}, 15(0), 20{A), 25(@) 1.00(6) respectively.

BEE (PR 48 ~ 524°) S (S TFFERER 1A%, XFRET, EFLTFRE
HERRELETHFIHARTNEE U Pearson 3 19 3¢ — A T HM AR ISHHEME (DMPC,
WEsH DPPC LI TEHE) 69 X- §TERpF 4R, —K& DMPC &P, S FLUNESH
7, BAMBE RIS A W A F LA B, Bl g (rigag) BERT
(ribbon). B FXFEERASE, SESP R ENESHN DMPC 4T BB E R L 247 514
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St FREAKRE S 17° M 27°, AES e AR 2. 04, TR E A, XrhEREY
T Es Po & M s FhERDMEREMR (38.94%), SOKREM RS TEHEY T
FrEff—, HEAFERMBEZRAMEEIER, Bl Ms FEas PR 87550
FHBHENER K EHGFEAREH Y i, T[T E—RRLT R EER, #
el —fEEE SERbSSFSEERAM]. SRERREET, E#H pH BEKSI
B EENER, THFTIR (Fin X- H20 8104 BIEEL ETIHE pH (I8 IHER
MR M R A, TEREY 60mNm P ERERMREET, WM EM DPPC 2T
s vE L B R T — SR
2.3 VE 5 DPPC BSHE4TH

#1EHFTMESDE 5.0mN-m~* # 10.0mN-m~ i, 7F pH 5124 5.5 # L0 g9 EH L8
B4y VE/DPPC BB S THRA TS THREEEMN A4 TLUEHR, 7 S5mNn ' #, ELH
H R By S VE EMNMTM /. 82, #A DPPC Bf) VE r FRE—FF
W RAE . SFEPESEBETE (AT 10mN-m~?) TR#EFE B 4554 0.l L1
HmEw L, AREMEWN VE/DPPC RS ES FRERFAREE FAOTFHSFER. HPERE
REEHES VE 5 DPPC 4 THERSRENMNFHS FEH, LERREMTHFTEE.

# 1 VE/DPPC B R4-TRNELHSTER
Table 1 Mean area per molecule of VE/DPPC mixed monolayer (A2molecule= 1)

Sm-mN7! 10mMNm !

mole ratio of VE(%) AY A AA A" A AAT
0.0 810  50.0 22.0 550  53.0 2.0
20.0 76.0 8.0 8.0 §4.0 58.0) 6.0
40.0 72.0 67.0 5.0 62.0 59.0 2.5
60.0 675 63.0 1.5 60.0 57.0 3.0
80.0 62.0 61.5 0.5 56.0 56.0 0.0
100.0 56.0 56.0 .0 51.0 51.0 0.0

a) pH of the subphase was 5.5; b} pH of the subphase was 1.0; ¢) Ad=4,-4

W%, VE/DPPC B4 FMATH 4 TEEEM THMBSEFEEME, I VEMEAR
T DPPC REaaMik. R AIE M Falk Lo VE/DPPC B4 M0 FIFE#EEE, HRERE
FHRREEENTEEPERAR. 22083 3L UFERRETET, K5 0.1mol- L~ HCI
O LAY VE/DPPC B & 150 F A4 TR T8 BARE & Ay vk ) ahmEg A

Ad = A, — 4
A A, HEMRER, A HEEWFHERIGH MR
A=Ay + 124

Ao g, 2 SHBIRREPFE AL MERS Y, A Ao S RIFRMN A S 1 8 AR aY 5
FEEW. HFAAKLS VE B FRERGELT 15wNw™' HOSmM, iR A5
THREENT 15mN-m™ BE¥EE. TTLlFH, FRAEH#H L, VE/DPPC Ba 8R40 FHEAS
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FRmESMMAERN " EERE, WL LM DPPC BSE VE 8E A Bk, fra
AL, RFEEENEREARDS AERAESHE BREARERC S -cREES,
AR A RNGHE O, IREERTESHA, Bd DPPC A FHEFEFIBTE
ME®, VEorHEESEREHENEN, MXEE R 8 T b B mEere. Wy
0.1mol-L~1 fy#hRRE, WEFAEBRBEERETRI, REEHINMR D, HASTh/ BXES
SEEE. B EREFEEET, LHEEFM VE/DPPC B4 TROEHFRTEENER. ©F
VE 3 DPPC MARBRIFHEEHE. SRHEwYRFTHEHTEAT, VE LEREHEL
it VE 5 DPPC L EZ ARBHLHEFERAEERMSR. MERTERL, BP0 TETES
He), LEZEMHEFARERER, WREROT PR TERERRMHEIER, SR HZ%
W B .

0.1mol-L~1 iy HCI {$H L&y VE/DPPC & HE 2T =4 7R TH 5, HBEEMR, X4
VE &8 («. /R4, FH) KXF 0208, VE/DPPC EATFREEWNRAE, B MY
LWMESHS VE BAMEE (LE 3) H%, RAL4M VE MBS B E L. Chung TH
i, RBESEE, BT NREER R A A S H R B 0 ERBe Hix il -3 £
skl REXHASLMEED VE S8BT 0.600. ol 8, 542 7k i Ao g
VE #l DPPC EEEREE. Meih, W48 pH HHERG, KA VE HIA[5]E DPPC RMEER
B, WFR VE EHESREEMEDBEPAERRTREERSTR.

# 2 Hk t VE/DPPC S4-FMESFH4-FERM R RNk
Table 2 Deviations of the mean area per molecule from the aditivity rule for the

VE,/DPPC monolayers on pure water {A* molecule™)

10° zvg
w/mNm™? 20 40 &0 &0
5.0 1.0 1.5 1.5 1.0
100 10.8 B.G 7.4 3.2
15.0 6.2 5.4 5.6 1.8

%3 0.1molL™'HCI k&Mt VE/DPPC 84T METH4F B HRR hodotd 50160 (e
Table 3 Deviations of the mean area per molecule from the aditivity rule for the VE/DPPC
monolayers on the water containing 0.1mel-L~*HCl A*-melecule1)

10¥ zvg
x/mN-m™’ 20 40 ] #0
3.0 9.6 9.2 5.8 4.9
1000 .4 7.3 5.2 4.6
15.0 2.7 4.4 4.1 4.3
20.0 0.4 2.3 3.2 3.6
25.0 0.1 1.2 2.3 3.4

B EERMEF Eisal AvEARMESER E, Sl PR B LY RS D RSN EF R =
FEER. '
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Affect of Subphase pH on the Behavior of the Monolayers at the Air/Water Interface
for Vitamin E and Dipalmitoylphosphatidylcholine

Mo Fengkui  Zhu Zhifang
{Department of Basic Courses, Shenyang Pharmaceutical University, Shenyang 110015)

Abstract The affect of subphase pH on the monolayers at air/water interphase for vitamin
E and dipalmitoylphosphatidyleholine was investigated by determining the surface pressure-area
isothermis. Decrease in subphase pH didn’t change the collapse pressure of monolayer for DPPC,
bt led to obvious increase in that for VE, it also didn't change the area per molecutle of monolayer
for VE, but caused DPPC monolayer to be condensed. At lower surface pressure, the action of
VE to the expansion of DPPC monolayer was small on pure water, but large on the subphase of
pH=L1. It suggests that interactions between the polar head groups may play an important role in
the behavior of the VE/DPPC monolayers on the subphase of lower pH.

Keywords: Vitamin E, Dipalmitoylphosphatidylcholine, Monolayer, pH of subphase
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