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HEATHARIL, NaCl iR EE 0.4 mol/L B VAL F IR B e o %45 RATHFFEAREA I il it B — €98 1 Lo
K i WURS R, Bl ROV, B R

Effect of NaCl on the digestibility of heat-induced beef myofibrillar protein
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ABSTRACT: Objective To analyze the changes of myofibrilillin oxidation and digestibility under different salt
concentrations, and explore the oxidation degree of beef products with different salt content and its influence on
digestion. Methods Heating beef myofibrillar protein was used to explore the effect of NaCl on the degree of
oxidation, and in vitro simulated digestion assays were used to analyze the effects of different NaCl concentrations (0,
0.2, 0.4, 0.6, 0.8 mol/L) on the digestibility of heat-induced beef myofibrillar protein (85°C water bath). Results NaCl
could cause myofibrillin oxidation and significantly increase myofibrillin digestibility. When the NaCl concentration
gradually increased from 0 to 0.8 mol/L, the digestibility of myofibrillar protein showed a trend of first increasing
and then decreasing, and when the concentration reached 0.4 mol/L, its digestibility reached the highest 79.78%,
which was 0.45 times higher than 55.37% of 0 mol/L. The content of carbonyl, active sulthydryl, free amino acids
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and the release of peptides also maintained the same trend, carbonyl content was up to 7.95 nmol/mg prot, and active

sulthydryl was up to 0.42 mmol/g, with the content of polypeptides reaching a maximum of 3.475 mg/mL and the

content of free amino acids reaching 4740.23 pg/mL at a concentration of 0.4mol/L. Conclusion NaCl can cause

protein oxidation, moderate NaCl can promote the digestion and absorption of beef myofibrillar protein, and the

digestibility is the highest when the NaCl concentration is 0.4 mol/L. The results have certain guiding significance for

the study of low-sodium meat products.

KEY WORDS: salt; myofibrillar protein; protein oxidation; in vitro simulated digestion; protein digestibility
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FREGEA ., MOEoR LA hR, IR
B AT R, Wz sa sz RN FEEEA R
MUREF e A, &5 ULA T LR E 1 50%~60%. JURET
Y 2 A0 UL IR £ 2k (0 B A 4%, b A8 A o R
PR B A R R R R R R B R
B H AR, — R P SRR . & RS
IR AR PR T A 20 it B A 0 i R R 5 S L)
FORPEHIBL, W AR &Y A KRR E AR A
ML, IO RTEE AR TR A T 5450, b
o T TR AR 2 TR 7 L DR B SR AR T, TR i A2 R
1 98 S PR AR, R, FEFST R AR R RS
GAE B Y i P B i s 27 N - = DN R = Al

hEES A RS EE, NEAH T LA E AN
S TIRBEA NaCl #¥hnig . X EEEST] AR5 AL 4> 4540 5
PRAG AR A A D, fik 2 o AR A T 5 ) 2R 1 R
AT AL RO, =5 Bl UV & BRUAS [R] 0 A B (50~90°C ) 4k it
(142 R B S AR TS AL S 2 v T AR BT, I LR N
ISR BE R T, R RS R e R S R A, AR
R AR DN SR AR E A (N NI
B AARINE ARG Pt & B, B TR 9 T (70~85°C),
o-BRTHER B TR N, B TE 85°CHT A5 i AT R H.
TR o AR T LA PR S (R 7K 400 BERAAER, AT Xt
ALl s P Bl A 2 R BRIV T, 3k S TR R AR
K FHOE S e — RG24,k B B AR )
B, RO RS A D (EL A A S v A i A
SR A B B B T A XUBR U, R B R A B R A
HAMNEE 6 g, (BIEMAE, PEAGERYEHREARL N
12 g, HEes, AMABEARIE 20%%K B 2R P2
fh, — BRI SR R R 2% 20 A, B 0.4 mol/L 24, THE
DA St S K 6%~12%, Bl 1.2 mol/L!M, (R, FAARA
il 5 o NaCl & & By — AN B ) 2 (A5 2 A 2,
RS AH S E B | AR E AR, AT
AR B 77 Az, 36 0o R T i 2 5 2 A B 1 K AL
ZOCHOWSKA-KUJAWSKA Z13E57 % A [ 46 5 60
JRE PRV FE ISR R v B PR AR R ORI, ki il i ot &

P NaCl ¥ E7E 0.2 mol/L DA T, 2 (A Bk i G i 2725 1k,
24 NaCl ¥ JEZF WM 0.4 mol/L K F] 0.8 mol/L I [ 5
SRAEA . DU T R 5 S I T A v LR 2R
Y5 W A5 T A A 2R 1R AT R B NaCl ] e S BUIL
TR AR 4 B (1 S5 F AR AL TG L Ak 3 AR g, AT SR
FHH 85°Chn IR A T HUR L4 (4L, 18 NaCl xf#ub
PR A4 2 1 T AL 2200 52 e o TCAE DGR3, 14 PR o
BRI F AR . LTI, AR5 R UR S 4
BEEHAPFFR XS, AR P 0 85°CHE N m#ss
1, FRFEAS[E NaCl v i % HE (bR A2, DU Ry itk —25
PETF R 2T BT AL SRR R AT S, ORI 2R B
HERMESR L T — & B SRR

1 MRERE

1.1 #R5EF

Bk 2 BLE I 0T R 2 N T R SR 2R R AR IO

AR . Ao, SAbB . R E . BRI
AN, SEAHI(NaNy) . JALEE . -2l RN
2 (C14H24N,O10) . Triton X-100, =4 £ M (trichloroacetic
acid, TCA, C,HCLO,) VIR . £R1R . BRI (CuSO4-5H,0)
TR . B 3L 4T 48 R 5] (CisH sN30,) o TR I 4t 38 7R 7
(CyHBryOsS) . S E AL & . BSR4 . LK 2 BE .
TritonX-100(4> Hr&li, E 254 A=l R AR A A]), HE
HE#(250 U/mg, dt5t Solarbio BliiA KR W), B A
(250 U/mg) . Hih (G [H Sigma A Fl); ZHG (ke K
FZ A A RAR), FEoke(fmigal, K kmbzik
RNy, BT & Hi A IR ) G (R e AR T
RN
1.2 UHE58%

Waters 515 = = 80RAH GRS (3 E Waters 24 ]);
DW-86L288 1R VKAE (/R HE A 22wl ); BPG-9156A M %k
AT (i —E R 2= (A BRA R, UV-2600 %5 5k7]
W3 GG [ H (R ) SR A A A B W] ), HHS-21-8
R R YR K I B (T TR R AR AR B B BR A WD)
AE224 PN RFECRE 0.1 mg, FiEsEFEER2#
U E A BRAF]); Beckman Allegra 64R 153 14 5 B O AL
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BUBE, 45 NaCl 4 #4075 T A4 A USLER i 3 AL BOH A R 12 79

[0 52 & /R R i A (P DA PR/ Rl ], AESAP 1068 41k
A FEHLGEE AES Chemunex 23 F]); GI20 4 ZME L1
b R G (A F] T NI 2w Nutra Scan); Kjeltec 2300 4= H
FIYLICE BAL (G RE R Sk B AR A3 AT BR /A A ); Agilent
Waters2695 1E A A% 41 (250 mmx4.6 mm, 5 pum)[ A JEF}
(L) BB BR 2 A o
13 R
1.3.1 FHIRT hE A 9RI

%% PARK U5k, FRELSO g 24+, FHLAML
LR RBE, A 4 5 R TR AR 6 9% v (0.1 mol/L KC1,
20 mmol/L Na,HPO,-NaH,PO,. 2 mmol/L MgCl,. 1 mmol/L
C14H24N,01. 1 mmol/L NaNs, pH=7.0)/F 4k 120 s, &
L>(1000xg, 4°C, 10 min), BUIEEE FdlE—k. UiiE
A 4 EARFRAE 1% TritonX-100 (4 FIRBEERELZ% vhifk,
YIft 120 s, FHM)ZZ A 0E, 1500xg B5.0 10 min, HiE—
W, TUTER 4 F5AFR 0.1 mol/L KClIAMER: 2 1k, H 4
AR KB FRUE R — K. BB MIRSF EEA,
2B AR
132 #suara®

T PR IR LT A 2 1 T VR B 48 20 mg/mlL,
S3BIIA NaCl, i H A% 0, 0.2, 0.4, 0.6, 0.8 mol/L,
RAHS, T 4°CEAH T E—R . HHEMET 85°CHHR
AEER AN 30 min, #FERH BRI,
133 #&. FHRLALSETNE

eI 2 RN 2 SR R A DU SRR S R L ) Oy v IR
B RERRASGIEA TN RE o T S 3 R S A5
PRGN o THE R EERIEE R ECH 13600 L/(mol/em).
1.3.4  ARIMERLH AL

Z:HE MINEKUS 25U 78 05 35 R VR 8y B in 440RE i
B CREAEHEL 7 16 M (simulated stomatic fluid, SSF), 1:1 (m/V)]
S HILL 9600 r/min ¥ 2x30 s, 13400 r/min 3 2x30 s,

WHIIRINEG 30 so [ RE S oim A S IRR Y B RS 0L T fb T
(simulated gastric fluid, SGF), &%), A HC1#15 pH £ 3.0,
B E AW TR IEROIARE S, DIWAEE & AN
J9 2000 U/mL, JR-SWAE 37°C T ELSHRSIEE 2 he M
S5 E, A 1 mol/L & A Akl LLK 1 B & (I, 877 pH
E 7.0£0.1, KR5S HFRFAY /N7 1L (simulated
intestinal fluid, SIF)IRA, MR CIHF, O (R 5 O 6F
WA 100 U/mL, #E 37°C T {#5F 2 he 2 BILEHALI 0
0.5, 1.0, 2.0, 3.0, 4.0 h BUFE, WAL AR KA H
J#A 5 min DURTEEE . AR OE . B . RS
Bl W2 1,
1.3.5 Z&FHAEGNZ

BUHALT, FRE 11 (m/m)IMA 5% TCA K, #HE
PLIE 30 min, 4°CHET 11000xg B5.0 15 min J5USETTIE,
BEUTIEE T SO°CHUA LT, XTHE A& Sl mil e

HEAREEMINE S K GB 5009.5—2016 (&
LAREFRE BT ECAIE ) TR LR
Rk, FfEMsh, RAFEMELZRGI 3 K. HLRL AR
(DI

DT=(M,—My)/Myx100 1)

Horp: DT R A [a) 3 e B 2% 14 T TH AL 5 28 11 i T 4k
K, Y%; Mo R THALRTRE S 1 EE & 1, g/Ls My FoRTHAL)S
PRI A AR, g/,
13.6 ZmkAEMmE

S8 ZHAO USR5 ¥ 31 UEA 13l 24 eiedt, FH XU ik
PRSP 2 RS A TIE . BUHARIR S 0.5 mL, %
BT (m/m)J 30%09 TCA W, ##E 5 min, 4°CHRMHT
4000xg E5.0> 15 min, B EIHW, H 5% TCA Rk B
WESZE 10 mLo B3 mL 45 MW, A 2 mL W4
MR, TG RGN 10 min, 7E 4°C, 2000 r/min 251
T 15 min, B0 B FIERAE 540 nm AN SGRE

R BRRMEEIRRECH

Table 1 Electrolyte reserve solution configuration

ENaRiblids SSF (pH=7) SGF (pH=3) 5 SIF (pH=7)
h oL mol/L FRasm m&ERWE RSN &AEWE FRs wAEWE
(1.25x)/mL /(mmol/L) (1.25x)/mL /(mmol/L) (1.25x)/mL /(mmol/L)
KCl 37.3 0.5 15.1 15.1 6.9 6.9 6.8 6.8
KH,PO,4 68.0 0.5 3.7 3.7 0.9 0.9 0.8 0.8
NaHCO; 84.0 1.0 6.8 13.6 12.5 25 42.5 85
MgCl(H,0), 30.5 0.15 0.5 0.15 0.4 0.12 1.1 0.33
(NH4),COs 48.0 0.5 0.06 0.06 0.5 0.5 - -
HCl - 6.0 0.09 1.10 1.3 15.6 0.7 8.4
CaCl(H,0), 44.1 0.3 0.025 1.50 0.05 0.15 0.04 0.6
NaCl 117.0 2.0 - - 11.8 472 9.6 38.4

TE: R T
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13.7 #BALBRESZNE

S I AW B RaE s, B bss 3 mL,
Sy AT 3 mL 10%K TCA ¥, #BUUE 12 h,
4°CLAET 11000xg B0 15 min, B5.0J5 WAE FWIR .

HERGATAE: BL0.4 mL IR F .08 T, mdrmA
0.2 mL #iBE 5 REAOATAET A TR 0.2 mL fiTAE7] B W, #%
AY IR RE L E TSR, S0°CAMF TNk 45 min, BUH/ER
HEERE, mHPIA 0.4 mL IECkE, B5RHE 30 min,
BBHEN T2, FLZRR 0.45 um AP 185 T 5
BB A5 53T

a5 FEIE: 37°C; WEEE: 1 mL/min, Rl K:
254 nm; fBiEkE: Agilent Waters2695 1IEAE (250 mmx
4.6 mm, 5 pm); FHAH A: Vo1 mouw sV 2=93:7; Fsh
A B: VoV 2=20:80, I 1<: 254 nm; #EkEHER: 5 pl,
1.4 BUES

ARG ESE 3 K, DEEER R AR
e FTRIGMZERE, R SPSS 16.0 FRAFXT Fr5 5 k47 B0
KR 7 2253 H1(P<0.05 F/m HA R#EME2S), A Origin
2022 BAEE 8T

2 HREHR

2.1 NaCl WHRFESHEAHEEARESENEMN
B IR AR R R T R A Y 2 R R % R A T P ALY
ERT BA RN, FEEA RS UAE, BRI &4k
YIRSERS), (B D LA KR . BAFICEK, &8 A5
TRER RO, 2R TR B A U 2R 1T A R A
WEREZ —, PRI ERT DU B O AR
L 7R, £ 85°CHMEET, NaCl #E 0~0.4 mol/L B, FiIEFr it i

FRILAH/(nmol/mg prot)

0 0.2 0.4 0.6 0.8
NaCl¥¢ & /(mol/L)

TE: ARNE R FoR AR 22 53 1.3 (P<0.05), &1 2 [fl.
1 NaClXJHA75 G AL 7 4t 8 P ek 3 1k 1 52 )

Fig.l Effects of NaCl on the carbonyl content of heat-induced
myofibrillar proteins

M, 0.4 molV/L BFiAFIA N 7.95 nmol/mg prot, $/R
NaCl ik T8 B L. 1724 NaCl B2 KT 0.4 mol/L B,
T B T ek I SRR R AT R R S VR B I T AR
JOT 14 SR A FNUUE T 00 5 5 A g G A 4 I, sl ik
THRIEAE A S EOL S R R

22 NaCl HRIFSNEALEERETERESEN
A

AL ELAA SO NS R R D RE M S A, A I N
i R AT DA e Y B T AR PR P2 AN 2 R,
JnPGR B A 85°CHT, IWEMEHIIE S mbiE NaCl REM S
TS50 B N5 B 2 R A, 7€ 0.4 mol/L B A
KA 0.42 mmol/g. LT ZEPURIE T USEF 4 8 1 76 ERVA T
FEACA R AT RES R TT . UL NaCl AT ARG S A,
IR AT AR R 1 B4R o fE2Y NaCl VR B3 0.4 mol/L
A, 6 1 0 2 O B kv R 0 G 8 3 A AR (P<0.05),
AT BB AE N AR BE vh— S0 52 5% T 26 (1 SR 1w 110 e i sk
FEH I S SR A 2 W A B B B AR R T
Al BESR RN i T, B2 B R T BRas i R T s Hofth
WIE 238 BAER, BIH0EE (54 F N 1 4 F (R B-S-S-4,
B FAE LS4, W4 T NaCl & s ny & [ R AR | 454 @
PR T Rt TR RIS ML R T TR G
TE IR RN B T3 B T Ml A s )

0.5 -

TGS B (mmol/g)
o o o
[ [ =

e
—

0 0.2 0.4 0.6 0.8
NaCl¢ [f/(mol/L)

€2 NaCl A #iFs T U AF 2t 2 1 0 1 3 5 2 5
Fig.2 Effects of NaCl on the activity sulthydryl content of
heat-induced myofibrillar proteins

2.3 NaClLiREXMARAEEZERBETENZI

NaCl X} #if5 S WUR A 4 (s A S g an &l 3 i
MRo 4 NaCl ¥e il 0~0.4 mol/L B JILISL2F 4k 25 1 14 Ak %
Rt NaCl ¥ B i 15 0 55 35 4 11 (P<0.05),  7F 0.4 mol/L B} ik
ok, BHMEEAREREMN 41.41%H KE 50.38%,
2 NaCl A EZE 0.8 mol/L B, BB RER
42.56%. 2SI A BT AL R S B I Bota T — 3,



55 14 3]

BUBE, 45 NaCl 4 #4075 T A4 A USLER i 3 AL BOH A R 12 81

24 NaCl HRE TR E 0.4 mol/L I 7B Beil b H M 55.37%T1
% 79.78%, IMifaBEE NaCl ik S g At RT3
BR R TR T R R R SRR, R T
PRSI 190 45 5 AT S I 1 3 T Tl S DI A s 45 AT LR
SRR (R VEER 1, 15 MIRIENY NaCl SR VR T2
FEEMIEMEE, 24 NaCl R 0.4 mol/L B, i F#HaB:
MRSV A FCER T, AT 8308 1 BRI A R IR0, R
FPIR R G E AT IR, AR R S LA
AN AR B L B B IE M DE G R - ZHANG 285
K, NaCl AMUAEB AL IR LT 4 8 (1 48k, 1 HahZs sk
AT WUREF AR AR E M L JRIT/REEAT . Ak
3| TEPEFIEE AR AS L B, AR BE £ A (5 8 (S
SYTRIE, T A R AR ol LR 2 2 1 s 1) 45 44 E b,
W A ATE BUE AN W] I SRAEIR, R CERE AT B
£ 0~0.4 mol/L M I, 48w (v it S 2R 1 AR 4
AR T B ZS A R T, [ ST 1T B J A P 0 1 SR A o7 o 2 R
Ay TR, XHEHE R EEAM. RO SEAR L
RSP A5 2 A, WX 28 5 A A A e A 2

—=— (0 mol/LL
Y 0.2 mol/L
—4— 0.4 mol/L
—v— 0.6 mol/L
—— 0.8 mol/L
60
&
g 40 -
20
ok
1 1 1 1 1
0 1 2 3 4
AR ]/

3 NaCl ¥ BE X #ifs T UL EF 4 21 0 AL R 1 5 )
Fig.3 Effects of NaCl concentration on the digestibility of
heat-induced myofibrillar proteins

£ NaCl ¥ BE 2 0.4~0.8 mol/L B EhHTVE -5 S0 A B KA,
EAR AR, (MR TR, MmN
AU A RS IR o, 580 A T T AL R BRI

mIE 3 ", SRR (85°C, AhnEh)& B ik EN
FH RN 41.41%, SmiEE E O BN AR B ET S E
55.37% (P<0.05); finEhab B S 8 /LA E AL IS 2 U TE AL
B 3 KT R4 (P<0.05), KW NaCl AI7E—E R E L
P HE WU AR 4R/ TR Ak, PR BT AR . AR
e s PV ST, NaCl X ALIE 19 2 TS 1A B
Wi, B NaCl e RBEn, & & IS MR . %
I NaCl ¥ EEA 0.4 mol/L B}, ERAL AT A i 2. 1 T AR 1,
()l v DA B 2R WS R R, U NaCl W N & H
T TH A e
2.4 NaCl KEMRESNEAEZERECTNZ
BB ER M

FEORAERAERT, IREZEWH, B2 KA W
PR, PUGLIESE 02tk se kB, £IKEEARE
FA RGN B AR B AS R s ) T B R
st 22 B e i S e LT Ak B T AR B . PR
F 205, BEE NaCLIRBE 3G, WA P Z K& 22
B BT TR, o AnEb e, Ak AR 2 K
AL, A 3.026 mg/mL, NaCl #JZik%] 0.4 mol/L I,
LR EAREUEROR, 153 3.475 mg/mL, Y4 NaCl yeEE4ks: T+
71 0.6 mol/L 0.8 mol/L I}, k78414 H 3.280 mg/mL .
3.120 mg/mL. H A& BEFTIHALAT, 0.4 mol/L NaCl ¥ 171k
WL EE 2R, WUFEHILAT NaCl i 4k
(B R R A ks, DN TR 32 JL s 2 4 2 11 22 R A R

Fiti 25 T4 Ak IS 18] 60 R B 34 I, £ Bk A B W O
(P<0.05) H 5 1M bR A — 3, 15 8 B F AR 1 ) 24
f o AT R SRR, A X BRI B S VE R, AT
A 22k, 5E BN, BRE
TBIE I IR S AN g2, 40 0.4 mol/L ¥k ET, BNk
FURATRT 30 min, ZIKBEECEIEINT 3.6 fiF, MiENHM
3~4 h, BUZWEALIRIS 1 h, ZRRBCRAUEIN T 3.8%.
X AT R T AR [) (4 4 8 A o K B oMt At
IERR, UK BRI L R g5,

2 NaClLIREXNHRIF SR T4 E B IH K~ % BB A2 BIF20 (mg/mL)
Table 2 Effect of NaCl concentration on polypeptide release of heat-induced myofibrillar proteins digestive products (mg/mL)

. TH AL ] /h
e FE /(mol/L)
0 0.5 2.0 3.0 4.0
0 0.360+0.005° 2.402+0.020° 2.643+0.020° 2.738+0.021° 2.936+0.011¢ 3.026+0.012°
0.2 0.520+0.008¢ 2.544+0.007° 2.731+0.013° 2.825+0.010° 3.123+0.013° 3.239+0.012°
0.4 0.596+0.020° 2.737+0.001° 2.978+0.015° 3.178+0.015° 3.348+0.036 3.475+0.021°
0.6 0.550+0.012° 2.607+0.031° 2.795+0.018" 2.890+0.018° 3.071+0.077° 3.280+0.061°
0.8 0.530+0.002° 2.513+0.010¢ 2.700+0.021¢ 2.800+0.021¢ 2.906+0.042° 3.120+0.017¢

T W — /NG ISR AR R R T A 3 122 57 (P<0.05).
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2.5 NaCl JKEX#IFES AR 4% T B iE X~
BERERBEHENEIN

FEEE BT Al R v, a0 8 4 i3 Ao R Uy S
F2 ok, WS A kBRI AT LA DR P 2 1 R Ak B AR
FECO, 4 mIA, 4R I RK RS, T SRR
R, SR, SMEHILE, W AR SRR E
i, JUFE B SRR 100 £ X R, KRS
FEAFUS S E E PRI R B, fEiE g —
A 3 il U S R T A o e A T g A AR BT, e
AT B, Ui S S Rl NaCl ¥R A AS B4 fin i i
FHEN(P<0.05), 7£ 0.4 mol/L i} 353 fx K {H 4740.23 pg/mL,
SRIG BT R e, XA Al UAIR FEA RN ERSE, T
TR X R R IR . R ST AR A R U B A
25 S —3, HABXTF 0 mol/L B, £ £ 4k il Bs 42 3
TR F s 18 1 5 B8 1 (P<0.05), =W NaCl Al fe 22 HE LS
LT YRR N ARG R v R A3 B A

5000 -
ki B HAET B R H B B
4800 | Aa
= Ac Ab
£ 4600
=
=
i 4400
i
%
& 400
=
200
0
0 0.2 0.4 0.6 0.8
NaCl¥¢ £ /(mol/L)

H: AFEVNG FEEFRRANE NaCl ik B A 382 2 (8] 47 7 2 1 2
5(P<0.05), A[FKE F-RERRAFE LR B AF7E
13 %2 5#(P<0.05).
€ 4 NaCl e B2 g G UL LT 4k 28 1 AL )
e R HEIR 5 5 (52 )
Fig.4 Effects of NaCl concentration on free amino acid content of
heat-induced myofibrillar proteins digestive products

3 iiesge

AW LA WU EF 4E 26 11 A F S 4, 438 NaCl
WEEXT 85°CHN#ILM T & (A L A AR i s mg, & 3
NaCl 233 UG F 2 25 11 ) 80 0 35 4 o DL 1 4 28
PSS, BARIRIA NaCl e B x4 PO LIS £F 48 4 1 10
AR B3, 76 0.4 mol/L B LZ A . NaCl Mk iF
i 0 mol/L F+E%] 0.8 mol/L A #EFf, WURELT4EFE A3k
JEL TSI R TR ZICRICRE . R AR S

TS SRR 0T E e, AEER VR 55 0.4 mol/L A
IRFNRARAE, FEJGFFIRFEAR, B Zm T 0 mol/L Y,
ULEH NaCl f2iF T 85°CHiF T 5 i WAURELF 4R 4R
AR IR B %o T Ak AT AR ZAE HE7E FH, L 0.4 mol/L A fb i i
B . 24 NaCl )& #33 0.4 mol/L v, & R 1™ &
AL TR (L A Az B, DT A PR
EIRME o B A, NaCl 28 11 500 b i 52 i ] AE Y
FREA: s 7RS4 E A WS m s, B TlE
P AR A 8 PR PP R B R AR M, IR T L Y ER A R 4%
S5, NTEZ0 T IH AL B S R A7 s 256 . b s 22 ) iF
— AR INER (RS A R Z IR BT, DA AR
SNIRIE A EFEARATII, PRFE NaCl X8 RN A5
M AL

AR, — ARG ERE RN 2%, Th
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