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Simultaneous Determination of Chlorophyll Degradation Pigmehts
by High Performance Liquid Chromatography

Naocko YAMAMOTO, Ryousuke IMAI, Mayu OHUCHI, and Toshio MAKI

A simple and rapid method for quantitative determination of four chlorophyll degradation pigments
(pheophorbide-a, pyropheophorbide-a, chlorin-es, methylpheophorbide-a) in green vegetables has been
developed, using high performance liquid chromatography. Their pigments in green vegetables were
extracted with methanol containing 1%-acetic acid by using a homogenizer. The methanolic extract was
centrifuged and the surpernatant solution was cleaned up by using a Sep-Pak Cis cartridge with
methanol-0.025M ammonium acetate mixture and acetone (90:10 v/v) as an eluant. The eluate was
separated on Ascentis Express Cis reversed phase column, with methanol-0.025M ammonium acetate
(95:5 v/v) as a mobile phase. Their pigments were determined at 360nm and calibration curves showed
linearity at 0.5~30pg/mL. The determination limit of their pigments was 0.5ug/g in the sample. The
recovery rates of their pigments from green vegetables at 1.0 and 50pg/g ranged from pheophorbide-a
82%~85%, pyropheophorbide-a 93~99%, chlorin-es 64~79%, and methylpheophorbide-a 88~101% ,
respectively.

The above proposed method was applied to the rapid monitoring of chlorophyll degradation pigments
in green vegetables. Although no chlorin-es was detected, pheophorbide-a, pyropheophorbide-a, and
methylpheophorbide-a were obtained at the levels of n.d.~194pg/g, 0.71~427pglg, n.d.~39.3ng/g,
respectively in ten commercially available Nozawanazuke and Takanazuke.
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Hwang & ®3E@E#AEs O 57 40— (HPLC)
ZRWEATRORRE R S NTHBEY. 7ul IHLN
BEHZENS OSEEREERE L TND, LML
N5, WTNOMTEBIEBBREOF/ZERYE TH S
PB-a iZ PyPB-a #IA /- 2EOMHEICIED 50T
5, HPEIN T AR IEM AR ERD T bEL
5NB ZENS, AR S EIMT 2 DS
FREMTENEEND EZATH S, LnLians, B
EETDEZ A, PB-a, PyPB-a. Chl-es 35X MePB-a
DORIFSTEERE LRSI RS- 5720, £,
BRERERRILICER L. SEMDR#E/L HPLC
2L D 4 RO FROHHE R L 72O THRET 3.

RERATE
1. B#

BRI 6 BUBHb KL OVESE 4 BUB & Pk 21 42 7 A
M5 9 AITHNT THRNO/NFEE TIA L. WIhom
BOMLET D X THREICREL. BERILELTR2
THESIMTET 5 72

2. ®E

T ATV B a (95.0%) Fehisskath) .
EO7xF 74N B a(97.7%). 7111 > e6(98.7%)
BEUOAFINT 23T 3IVNA Ka (98.7%) (F<HAL
FhRAt) OFEERE . ThTh Img 2, T h>
EEORAY ) —)VTERL T, £8% 10.0mL & UTE
R E Uz, TOMOMBEIIFMER B0 M=
7=\ X HPLC HZ V=,

Sep-Pak Cis : T8 70% A% /=)L T LIzHD%
Hn/=,

3 HiE
ks 0~ b5 7 SHIMADZU LC-10Ai1 #
Btigs : SPD-10Avp 2

4. HPLC DRIERHS

715 I Ascentis Express Cis HPLC (Supelco)
4.6mm 1.d. X150mm 2.7um

BEWH : A%/ —)1 1 0.025M BHET > E= LKE
i’ (95 :5vh)

Bt 3 :0.6mL,/min

AEHE  360nm

715 AREE : 40T

HEAR @ 10uL

5 EERROFAR

BEHERR) S PB-a. PyPB-a, Chl-eg X0\ MePB-a
ERIBREAEL. WHAY ) —IVTHRL CEMERIR &5
X Dy

6. HERARORAR

ERSEE P L OEFER KN L, EEZEDOHMTH
I7z. & 1g Z28RL. A%/ —)L 20mL & 1%BFEE
8.5mL ZMARET T XL/, 3000rpm T 5 43fH]
HLDBEL . BoN- EBARIFRHE AL, &
BN DOWTHBROBREEZ R VIR L/-%. 2 LB
#&% Sep-Pak CislZ AR L7z, KIZ/K 10mL. KT 70%
A% ) —)b 5mL T Sep-Pak Cis Z#{%i#tg, A%/ —)b:
0.025M Bfft 7 > &= . (95:5vv) 18mL &7z b
2mL RS URERE cran Ty o Vi EEt L.
FRATIANEFM U7, FoIVEyEINRL—F
—T 3mL BEF TEHEL%. FAgKTRHN.CA%
BERRVIRL. FHEIC 10mL & L7=bHD% HPLC &
BRE LT,

RERER
PB-a. PyPB-a. Chl-es 3L MePB-a D 4 FEEDE
HEREEZRE U7 BRI 2 EA U, HPLC [Tk D447
L7z2a< hNo 0% Figare LITRUIZ, 7007 4 )b
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Figure1 High Performance Liquid Chromatogram of

Standard Solution.
Operating conditions: column; Ascentis Express Cis
(4.6mm 1d.x150mm 2.7um), mobile phase;

methanol-ammonium acetate (95:5 v/v), flow rate;
0.6mI/min, detection wavelength; 360nm.
Peaks; 1,PB-a; 2,PyPB-a; 3, Chles; 4, MePB-a.
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Figure 2 Typical Chromatogram of Extract from

Nozawanazuke.

Operating conditions were the same as described in
Figurel.

Peaks; 1,PB-a;2, PyPB-a;4, MePB-a.

DFRY) 4 BRI DERI RS TC, (R 3.3 43T PB-a
DE—2 2187, KIZ 4.3 7312 PyPB-a. 6.7 7317 Chl-es,
BIRIZ 7.8 71T MePB-a DE—AWAH Uiz, 4 R
BWNIEFDLBIHEY — 71388 s o7z, ik
ERWTREREZERLZEZA, 4 BHrEd 05ug~
30pg/mL OHIPH TRIF/REREER Lz,

REASIFRFERE R (O Do 1< B 5 L% Figure
212, E¥EAE (2 orn<v S LA% Figure 312
RUTZ,

1ug KX 50ug/mL D& EFRFERB I OESEE
ML TEINE RS- & 25, PB-a it 82~85%.
PyPB-a i 93~99%., Chl-esld 64~79%, MePB-a i1
88~101%DHPHTH o 7=,

Table 1 IZHiR DBFREE 6 Ak, &30E 4 SHFD
PB-a, PyPB-a. Chl-es 35X MePB- a Do #i#E %2R
UZze 738, BoN/-BEL. FINETHIEZT> T
720,

FHRIEE. SRR L EOTSMTNT TR T
Joo TORER, BFRFEHEDIEIS PB-a #%10.3~81.4ppm

(13 30.0ppm) (LAF () AIIF) . PyPB-ald 17.8
~174ppm (68.4ppm). MePB-a {3 n.d.~39.3ppm

(15.3ppm) THo7. D PBa I nd.~4.53ppm

(2.49ppm)., PyPB-a I3 0.71~3.92ppm (1.67ppm).
MePB-a {d n.d.~1.21ppm (0.52ppm) TH-7/=,

—7. B FEDIEII PB-a 71 109~194ppm (139ppm) .
PyPB-a % 189~427ppm (330ppm). MePB-a I3 n.d.
Thol. KITHFEBEDEIZ 427ppm EHEED
PyPB-a @A L TW/, ¥dD PBa I 477~

Figure 3  Typical Chromatogram of Extract from
Takanazuke.
Operating conditions were the same as described in
Figurel.
Peaks; 1,PB-a;2, PyPB-a.

12.5ppm (7.30ppm). PyPB-a & 6.14~ 17.8ppm
(14.1ppm). MePB-a I3 n.d. TdH->7=. Chl-esid\ g
NOFEEH nd. TH-o7=,

EZ8

1. SRR

PB-a, PyPB-a. Chl-es 3L MePB-a ® HPLC iZ
KBTI ERI L. O EHLI L. h
Z kX Ascentis Express Cis « BEWHIIAY /—)V &
0.025M BH& Y > B LB (95:5 vIVIDIR SR, Tt
BT 0.6mL/min. TRIET 2 DN RE TH S I & S MR
L7z

RIEEERT 51287210 Schwartz 5 19 OfFA O
5852512 L T Nucleosil Cis LiChrosorb Cis 3
& X Ascentis Express Cis, 3STED I T A ZANT, BF)
HOBEH, ik, HERRCL2GMERFT L
TROLBBENRE L TWEIBEM. Ay ./ —):
0.025M BFEET &= L/KIEHR (88:12v). HIEBE
405nm, % 2.5mU/min iZ3¥E L. 4 ROEHEAIKR
DHIE ZR ATz, TDREF. Nucleosil Cis. LiChrosorb
Cis D 2 T 5L ED ARMEREARIL. AR
PIL ARSI E BN AE—I NEBEE—JICEEER
0. TORSEHITIESIRNI &0 Mholz, Ascentis
Express Cigldfhod 2 FEIZ bl U THBEREICZ/DENDY
D LN INERNEIA T3 TH o7, T THDT
BEMOESHHORN 2T o/, A&/ —I)L& 0.025M
BREEY 2B WKIBSIROIRE 2 80:20 (viv) &L
e &, BT BV ABEEZRDIIGE O ER



Table1l Four chiorophyll degradation pigments contents of commercially available Nozawanazuke
and Takanazuke

sample PB-a PyPB-a Chl-es MePB-a
(ug/g) (ng/g) (ngle) (ng/®)

nozawanazuke 1 leaf 814 174 nd.* nd.
stem 2.68 1.38 nd nd
nozawanazuke 2 leaf 30.8 91.2 nd. 8.66
stem 4.53 244 nd. 0.70

nozawanazuke 3 leaf 22.5 17.8 nd. 39.3
stem 1.79 0.71 n.d 1.21
nozawanazuke 4  leaf 21.1 55.0 nd. 355
stem 1.79 0.71 nd 1.21

nozawanazuke 5 leaf 140 45.7 nd. nd
stem 414 392 nd. nd
nozawanazuke 6 leaf 10.3 26.7 n.d 8.56
stem nd. 0.84 nd. nd

takanazuke 1 leaf 113 325 nd nd.
stem 4.77 14.7 nd. nd.

takanazuke 2 leaf 139 378 n.d. nd
stem 5.66 17.8 nd nd.

takanazuke 3 leaf 109 189 nd. nd.
stem 12,5 6.14 nd. nd

takanazuke 4 leaf 194 427 nd n.d.
stem 6.25 17.6 nd nd

Az, EEHL 8812 (viv) THIEL/=EEL EIZEZED
HEC—IHRHBL., BRI ORENHFKT, ST
IR EARTRETH o 7~. 0.025M BEEEY B A
KIBRDBIENZT T NEE, ZORERBISNES
NBZEDHBL /=, UL LS, Skl 7 > T
TLDBELRETTS L, ZOEIGOBMNISU THE
KHENRONDLDITRo7z, T THEEY B2
LDREBLETIIT 991 (ww) TEHAZ, TORE.

PB-a 2E2ITBEHL E 520D 5iZ PyPB-a DE¥—27
NHRT 27 0% MBS, BRICEREY T2
LOEIGE T2 ZEH AR OB KRR Z
EVRNY., DT EIHFET B2 LKEIRDS,
WHS LANT, BiZ PyPB-a O 4 ALz < MiHT 2
KON TWB=D LHEE L7z, BE. BEHORES
B o at U558, Ascentis Express Cis I 5 L%
HWTASY /=)l & 0.025M BEEE 7 =7 LK

¥ n.d. means less than 0.5ug/g

(99:5vV)DIR SRS BRI BET 5 Z EYHBA L 7=,
Ascentis Express Cis Ti3 PB-a & PyPB-a #5224
175 ZEMTEZITHNND ST, Nucleosil Cis
LiChrosorb Cis Tld72 B BESA T2 TH o7z

TCEBBUE R ERDIRRYE Z RIS 572012
SRR EEITRD 55, FgENMEHNET
BT EMS, BT E—I OREERTMTEND T
EDVWNETHD. Ascentis Express Cisld 0.7mL/min.
P ETREEIRD TEEBICARNINNDIBES Z
EMS, FEE 2.5mL/min. /N5 0.5mL/min. & THGE X
B4R, 0.6mL/min. 289 5 Z &iZ L7z, Nucleosil
Cis ® LiChrosorb Cis TII W HWETH 5
LOmL/min. TH, /2B 4RI EZLITMTENT . HiE
ISP THERERNRBERRIIIES o/,
Schwartz 5 13, Kohata 5 9D 4K Tl gradient 5%
FEALTS 156 DA LOREEET 28R L0, &8



RO DR Lk 2 HEE T 5 it icRIT 5
DTN ERDNS, T0 5, &Kl isocratic 174
D0BHETH O 10 LRI ARD ZRIE LKA D&
MUEETH -,

KRIZHEERICOWTHRE Lz, 7007 4 I)VaEY
DRINARY BV S bEmWEIVERER RS D
3 400nm FHETH B ZEWREINTNS, ZOEET
EREERWTOTIRETH 208 RO BRI LT
LED ZEDH o7, #5413 19 PB-a © PyPB-a fEHEg
BTEADRBEDE—IERTI/OX MNEF TV,
T CHRERROGEY—J 2HA. 4 ROVTHTHR
HTESHEERFTL 360nm IZ3%E L7,

FEERAWCEZORERT. 4 B E D BIFLER
HERUz, FEENEGHRTEENMESNZ. B
HIFRSFIIERHTHE L T 05ug/lg THY, ERORPE
B TOFIER 256~130mg/man/day 7 5 AT HTHNT
ERITHA D dikEEZ 5,

2 hikEYRD - OA 7 « WV EMOAIE

PB-a % PyPB-a [3¥FRFEHB LGN S5
BEICRHIN . ZUIZHE 12, Takeda 5 WOSH
BERELEBLTWSD, 652D TEEOHN
PyPB-a ZYEHIEMLAICEEL TWA Z & bIERTE
7zo I35 PB-a. PyPB-BXUMePB-a i3, BN
PEEETOZOOT 4IRS IADORERTHREEN
ERLIZHDEEZ S,

IS OLEYORBEEO—DELTI/OOT 4
F—EANMERR EIC Ko THE LTS &. 74 b—IVE
ZARRANCY L. SERER b D unr 45
A RERD, S5ITRET TR Mg LAY EETPB-a &
RT3, & 512 PB-a DAFINIATIVEDBIREER
JSI2 kD PyPB-a DML 3, ZOZDOYENL. FEENS
EACHREECGRED DI T T EQHERTY
ERDFED 5ND EREINTNS 212, FRFEECE
RELEOBRYT. yuny 4 aEmhngnold, &
EFICT2ZLicko T, ABEREICKS pH DETIC
&0 Mg Wi, £/27 4 ho)VEEYMT BRERDNE
LT EMEEEZLNTND 0

MePB-a DEHRICBIT 2HELR<, SE. b
4 SR OEFIRFEZII NSRS N Z SI3FHRTH
%, ULIDUAI, E3EEN SR S hah > 7=0hnH
HIIRATH 2. HHEOHEEBEORBERIENDD
B0, SHROBFME-ND, £/, Chl-esidnTh

OFEHBRHEBER TH o7z, Chl-estd PB-a N5 DR
ICEDELBEEINTWSS, BHAAHIBOREIZK
D PB-a/n% Chl-es DVERR T 2ZENE L 2D T2
EEZD,

—F, BIPOEEEENITERLZARTIIINE
T, EFOFHERIETHEHRbIRN o/, Wih
S OFREE DEDOTEFOANEDORES LD PBa &
PyPB-a WEBETH oz, JHUIEEHITHEFT S
oO7 4 )V EERDENDRR EICLIMBENZE
MHBNE EBONS, 7007 4 VY 4 k5D
HPLC RIFF TR EHEL L= 2 &N 5, S8, it
TARROMGEN SRR I L, ’RYESRE
OFRKRBFIEITENLE, JoBBRERPHENRE LGS T
HINEICFERME E/ET D ENARETH B, DT
ERMEESNIC RIS REICR D EENH DD
DEEZ S,

L2 8

a7 4 )\VaEYD 55 PB-a, PyPB-a. Chl-es
KT MePB-a @ 4 f5HZDWT HPLC 12Xk 5 [k
EEREL L7z, HPLC D44 Ascentis Express
Cish T A BEAIIASY /—)) :0.025M BERY £
7 L TKEEHR(99:5 viv), BIE R 360nm. 77 T AiREE 40°C.
i 0.6mL/min & U7=, Isocratic RO EEHET. 4 BRS
% 10 SFLANICHIENSE TS5 Z EARIRETH o7z,

BREHRIZ 0.5~30ug/mL OHPH TRIFREHRENES
Nz, F. BEINRSBIFTH o7z RHBRIIERS
&EH 0.5ug/lg Tholz. FRIEGE, B3EE EEYHEM
TEHFD 4 B EsTLIz&E A, BREER~427ppm
DHPATEHE L Tz, EPD MePB-a % Chl-es DF
AR FNCEYOEXEDOZ7OOT7 4 VRO SERIC
B3 RERL I NETII L, SEOSIEISHOME
AR EZEHHRICHTF G T 5 80N o 7.
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Developing a measure of children’s sense of belonging (1)

Machiko YOSHIDA* and Hiroshi OKADA*

We have conducted a research to develop scales on sense of belonging that can possibly measure the

situations of classrooms at upper grades of an elementary school.
Questions over 25 items of scales on sense of belonging were asked to 626 students, and we have

extracted 17 items that stands on 3 factors.

Those 3 factors are the level of norm, the level of mutual aids and the level of psychological supports.

The reliability and validity of those scales would be examined by the following researches.
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Developing a measure of children’s sense of belonging (2)

Hiroshi OKADA*

and Machiko YOSHIDA*

We have examined the reliability and validity over the construction of scales on sense of belonging for

children.

Consequently those scales were proved to be reliable and validity any points from a factor, content
validity,factor analysis confirmed or concomitant validity.
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A Bread-making Test by the Natural Yeast Isolated from Raisin

Naoko SHINOHARA*, Satoru WATANABE* , and Kenjin NAKAMURA™**

A bread-making test was performed under the various combinations of co-ingredients (sugar, salt

and/or shortening) by the sponge method using the raisin-origin lizuka yeast (I). We examined the effects of

combinations of co-ingredients by monitoring the gas production after kneeding up to 5 hr at 25°C, and by

measuring the relative volume of oneloaf type bread. The result indicated that the combination of 5% sugar,
0.5% salt and 5% shortening was seemed to be the most suitable for the bread-making using I. Furthermore,

the randam-centroid optimization program also estimated that the suitable combination was the range of

sugar:3.75~5%, salt:1~1.5% and shortening:0~5%.
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Table 2 Make up Process for Oneloaf-type Bread

Kneeding Time 2min

Kneeding Temp. 28C

Fermentation Time 60 min, and 30 min after punching

Dividing Weight 450 g

Moulding Type Oneloaf

Condition for Proof Temp. : 28°C, Humidity : 80%

Proofing Time 70 min

Condition for Baking 200°C, 30 min
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Table 1 The experimental combinations and results for the bread-making.

Ingredients Results
Experiments
Sugar(0-15%) Salt(0-2%) Shortening(0-15%) | Farmographic Vol.(mL)| Relative Vol.(mL/g)
1 0 2 0 19.8 2.41
A 2 5 2 0 18.5 2.38
3 10 2 0 16.6 1.98
4 15 2 0 11.2 2.12
5 5 0.5 0 36.7 2.81
B 6 5 1 0 39.4 2.91
7 5 1.5 0 36.2 2.67
8 5 2 0 32.0 2.52
9 0 1 0 34.8 2.83
C 10 0 1 5 36.7 2.71
11 0 1 10 36.2 2.81
12 0 1 15 34.1 2.62
13 0 0 5 25.5 2.41
14 0 0.5 5 27.3 2.36
D 15 0 1 5 23.4 2.14
16 0 1.5 5 22.8 2.26
17 0 2 5 21.9 2.31
18 0 0 5 11.4 2.07
19 1.25 0 5 33.6 2.57
E 20 2.5 0 5 34.1 2.81
21 3.75 0 5 35.0 2.76
22 5 0 5 36.4 2.81
23 5 0 5 35.4 2.65
24 5 0.5 5 29.2 2.68
F 25 5 1 5 22.5 241
26 5 1.5 5 25.3 2.72
27 5 2 5 20.1 2.50
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Figure Graphical results for the effects of ingredients on relative and farmographic volumes. The lines
drawn from datapoint on each map indicating the certain area, that is including the maximum condition.
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Texture and rheology of string cheese
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ABSTRACT

String cheese has a characteristic structure that allows the cheese to be torn in one direction much like
boiled crab or scallop meat. The manufacture of string cheese is similar to that of Mozzarella, except that the
cheese is stretched (elongated) in hot water to form a rope.

Effect of stretching process on rheological properties and stringiness of String cheese was studied.
Mozzarella cheese curd was kneaded in hot water at 55°C and stretched range from two to 25 times of its original
length, then immersing the stretched curd in water at 5C to harden.

Shear strength of parallel sample, Young’s modulus and breaking strength were varied markedly with
stretching operation, and tear strength was varied at low stretching times, while breaking strain was changed
little. With an increase in stretching times, shear strength of parallel samples, Young’s modulus, breaking
strength and stringiness of String cheese rose. But too much stretching operation (such as 25 times) made the
stringiness lower after two weeks keeping within a refrigerator. It was suggested there is a suitable condition in
stretching times for keeping high stringiness.
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Dual mode diffusion and sorption of sodium chloride
" in pre-cooked egg white

H. Hashiba*, H. Gocho**, and J. Komiyama***
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ABSTRACT

The concentration profiles of NaCl by the one-dimensional diffusion in pre-cooked EW (egg white) were
obtained at 5-80°C.
Ds (Fick’s diffusion coefficients) estimated at respective concentrations of NaCl in EW showed peaks at a certain
NaCl centration in the substrate. The peak became prominently high with the increase in temperature. These
variations were interpreted in terms of the dual mode sorption and diffusion theory, which was successfully
applied to the diffusion behavior of NaCl in Japanese radish. In EW, the water swollen protein phase coexists
with the dispersed liquid water phase. It is in the former phase where the diffusion rate in EW is determined via
the dual mode mechanism. By applying the theory, thermodynamic diffusion coefficients, Dr (p), of the
partitioned species at respective temperatures were found to be smaller than those, Dr (L), of the Langmuir
sorption species. The variations of D with peaks were interpreted with these two Dr’s and equilibrium parameters
of the two species. The sorption isotherms of NaCl by EW were found to be slightly convex upward at low NaCl
concentrations, which were successfully interpreted by considering the two phases mentioned above and the

equilibrium parameters for the partitioned and Langmuir species.
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Dual mode diffusion and sorption of sodium chloride
in pork meats under cooking conditions

H. Hashiba*, H. Gocho**, and J. Komiyama***
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**  Jissen Women’s University, 4-1-1, Hino city, Tokyo, 191-8510
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ABSTRACT

This study aims to obtain insight into mechanisms of NaCl diffusion in pork meats under cooking conditions:
the loins at 5 (raw), 63 (precooked) and 98 °C (precooked), the mince at 98 C (precooked), and the filet at 98 °C
(precooked). It has been generally presumed that NaCl in any of pork meats diffuses with a constant Fick’s
diffusion coefficient, D, through liquid water channel imbibed in them. However in the present study, we
experimentally obtained skewed bell shape variations of D in all of the above meats with respective maxima at
certain low NaCl concentrations. These variations were interpreted in terms of a dual mode sorption and
diffusion theory, which had been successfully applied to NaCl diffusion behaviors in Japanese radish and
solidified egg white. This interpretation gives a thermodynamic diffusion coefficient, Di(p) for the partition
species of NaCl and another one, D) for the Langmuir type sorption species, both in the water swollen
substrates in the meats. It was found that Dy(p) values are sizably smaller than corresponding D(L) values. This
difference was ascribed to the lower water content in the p region than that in the L region. With the two Dy's
and additional equilibrium parameters, the theory explained the remarkable decrease of D value with C at
21 C found by Guiheneuf et al. and nearly constant D values in the higher C range at 5 °C reported by other
researchers. Experimentally obtained sorption isotherms of NaCl, which were slightly convex upward in the low
C range, were satisfactory reproduced with the parameters and the fractions of water swollen substrates in the

whole meats.
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21. World Congress International of Federation for Home Economics 2008.7.29.
Dual mode diffusion and sorption of NaCl in foodstuffs
under cooking conditions
H. Hashiba*, H. Gocho**, and J. Komiyama***
* Tokyo Seiei College** Jissen Women’s University,*** Professor emeritus, Tokyo Institute of Technology

Abstract

Despite of the importance in the working process, the sorption and diffusion behaviors of NaCl in various
foodstuffs have been left unexplained. The isotherms show slight curvatures and the Fick’s diffusion coefficients
often show strong dependences on the concentration in the substrate. The present report first reports the
sorption isotherms and the variations of Fick’s diffusion coefficients of NaCl in pre-cooked Japanese radish, egg
white and pork loin. The maximum showing variations of the Fick’s diffusion coefficients were interpreted
quantitatively with two thermodynamic diffusion coefficients, D1(p) and Dr(L), an equilibrium parameter, «,
and the concentration of the L site. Thus the sorption and diffusion of NaCl in the three substrates were
explained by a unified view, presented in this study.

PEERA Y —RA |
Proceedings of the 10% Asian Textile Conference 2009. 9.8.
The theoretical basis of dual mode diffusion of NaCl in non-penetrating
porous materials-foodstuffs as the model
H. Hashiba*, H. Gocho**, and J. Komiyama***
*Tokyo Seiei College, ** Jissen Women’s University,*** Professor emeritus, Tokyo Institute of Technology,

Abstract

In non-penetrating polymeric porous materials, the rate determining step of the diffusion of NaCl should lie in
the multiplied polymeric material walls. Diffusion from aqueous solution of NaCl takes place through the water
swollen walls, if the material is hydrophilic. This study presents the theoretical basis of the diffusion for the case
of dual mode diffusion in the walls. 1. Representation of the thermodynamic diffusion coefficient in terms of the
phenomenological coefficients in non-equilibrium thermodynamics. 2. Incorporation of dual mode sorption and
diffusion mechanism and obstruction by molecularly dispersed polymer chain. 3. Non-contribution to the overall
diffusion rate of the diffusion in imbibed liguid water regions due to the rapid diffusion in them and never the
less due to the discontinuity of the liquid water phase. Foodstuffs like Japanese radish, solidified egg white and
pork meats are good examples of such non-penetrating porous materials. The formulation is discussed on the

experimentally found variations of Fick’s diffusion coefficients that show maxima.
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