ISSN 2186—5760

LLIB% & FIEER K P =

0 37 &

2016



BULLETIN
OF
SANYO WOMEN’S COLLEGE

No.37 March, 2016

CONTENTS

Originals
Positive Rate of Anti-Leukocyte Antibodies in Sera from Postpartum Woman
"""""""""""""" “Miwa Okamura, Mayumi Komatsu, Rie Onodera,

Kikuyo Taniguchi, Takafumi Katsuki, Masao Kobayashi ===«=========ssseseereseeeeneess 1

Effects of LPC and PC on the Pasting Properties of A-, B-Type, and Waxy Starch of Wheat
"""""""""""""" ~Masataka Ishinaga, Ryoko Shiota (Harada),

Akane Matsumoto’ Suml Suglyama ................................................................... 10

Effect of Warm Water Treatment on Distribution of LPL during Gelatinization
Process of Wheat Starch

"""""""""""" “Masataka Ishinaga, Ryoko Shiota (Harada), Sumi Sugiyama ==-=============>====24

Analysis of the complications that arose in cases of digestive tract hemostasis based on
diagnosis procedure combination survey data

........................ ..Takaakl Shlmlzu, HlnakO Toyama ....................................................................34

Refugees in “Kuni-naki-hitobito” by Hotta Yoshie — Hotta Yoshie in Shanghai

........................ ..Hiroshl‘ Marukawa NI



WEXFERXRZRLE

H3TT 201643 H

JEEE L
Pl I h DY MBRG A R
............................... TR OERL A EH2E NS I,
A 3, BH OB, IR TEJE s 1

A-KUB-type/N2ihy & € F- /N ORVAREER# 41200 2 LPC & PCOREE
............................... Fik IFRE HH(ER) BT, AR P AU FEE e 1)

INEBR DORHBFZ BT 5V V) VIREOBIREIZ N 2 KL oD §E 2
............................... Tk IEFHE, HEEE) B B FZE e 24

Analysis of the complications that arose in cases of digestive tract hemostasis based on diagnosis procedure combination survey data
(DPCT—% % H\ 7= LA IR MAHEFNZ E 1T 5 A OFED 2 H7)
................................ {El%ﬂ( ]}%ED%’ ﬂm I:I:I:elé% Y 34

WgE - S - REBIAR
S OEIEDMRE T E L NI RIC I T

............................... EP% %(%I’ [J—l% é/:é::ﬂ:, ;i;ﬁ—l:‘ Yg .........41
Hom Fasem
BPOR—A L2 o7 fimbisE
............................... %EE[ *#EL ﬁ]"—é—; J—_E'ﬁ'i, EPHEI %, T./A\ZIK 4@" ........................................42
m&%ﬁ%%ﬁ/ﬂ;ﬁﬁ?%ﬂ%fﬁ*ﬁ*ﬁ*ﬁ ......................................................................................................... 48
JEEE L

YRIRER TR E AL, ORI — SO _ LR —



LLBZ L FIRHA KR E







ik 7R #RL 2837, 2016

(REFSO

BARILI h DL BRI

R ORIV, MY EHSEY, NERRE ORIRDY, /o HRUY, & #sY, Ak ERY
1) R FRPRERABRESER, 2) INBRYRbOmEE, 3) &HwEkm AR
4) JRESREREGE PR 3 AR A e Befi & iR RN VLR

C: D

IER IS EE AR S NP MBRYUE, $74b b, FdEkE 2biFHuman Neutrophil Antigen
(HNA) 1Tn9 Bdifk &, FafER2Y > E8kI2dH 2 Human Leukocyte antigen (HLA) (2419 %
Uk, R SRt A Y rh BRI AE  (ANN) o B S il ®: (TRALD Z#Z 32 &
DELASNT VS, RIFETIE, TI2ADERHRDMIEY > 7V 2 RA L, LRk
Rakdlz, TI2AHh362A (50.8%) 23PiHIMMERYLAR M, 712 %350 A (49.2%) AT
Hoto, FARERE Y 2 SERW IS E OGBS N7z DIZTI2 AH 169N (7 V—TA, 23.7%),
FERIER D AN BFE S IGDIA ST DIZTI2 A1 TAN (ZFV—T7B, 24.4%), U ¥ /3BRDAIBHMH:
SOGIASNT-DIZTI2AH 9N (FV—TC, 1.3%) ThHho7-, 7/)V—7AIIZPHNAYLA & BT
HLAbEDMAE L, 70— 7BIIZHIHNAYUADAE L, 7 V— 7 CIZIZFIHLAYUAD M- ET 5 &
EZ 6T,

HNA-la/la®% 4 7" HNA-1b/1b% 4 7Dl N3 )Lt )L & DRGHERIEDOEAEIZIRE L, T—
TATIZPLA BRI ARG EZE362 A 126 A (34.8%) T, 27)V—7BTIIPLHA MERYUARS #3362
AH107A (29.6%) TH-o7z, HNA-1a/la¥ 4 7% 7213HNA-1b/1b% £ 7D %)t )L E DA
SOE U 7B B DE G L 7V — 7B TR0 L7223, JiHNAYUAD R B2 HIEICHE T 5 2 &
X TE D o7, > T, NBOEREZRINT 5720DA V) —=v 7T A M, HNA-1%A
ZIZOWT 2 FBED )LL)V S 2 05213, F2ZHNATH 5HNA-1a, -1b, -2a
ZHERHZFEI L T 528%0)bk)L (HNA-1a/1b, 2a+) ZHOWTHRA 7 ) —=2 7 %15\, Bk
272 o TG B IR RN L TR DHER R Z T T 5 2 LRV EEZ NS, F/EHD
FF—HkDIEZ T 5 2 & T, £R%EDOH 2HLATROBER D EL k5 EEZ N5,

BHERYRLC LIS, B EE (50.8%) HSHLAMBKYIAZ b > TED, PukiZHE 1 FD377AH
167N (44.3%) THEZEEIN T, 82 70565 4 FTHIAMRGUAR R EDS> Tz
2 EDG, RRPERCIIPLA MR ARG ERILEMGIEIZ L > TE0% ML EICEE 5 L E 2 6,

ARWFFET, BPERDIIEPIZIEE OEIA T MBRTUAFE L, WinslA & UC#M L 28s
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(3TRALIZ: EQIEEMERIMEIEH DY) X 703 EDVRI NI, 58, HiBImRyiEH it S
NI BRI TR RIED I TH %,

&
IR B 2\ ISR, I IR VD MR DY U I EME S 4, FHIBRIS S LT b bifkd i
EINDTEDH D, HHERIZFERIRDI6 ~ 98% % 58, frhBRFESIE (Human Neutrophil
Antigen, HNA) &t b AIfskPiE (Human Leukocyte Antigen-class I, HLA-I) %# %>, HNA
IZI3HNA-1a (NA1), HNA-1b (NA2), HNA-2a (NB1), HNA-3a (5b) 7032V, Yo%
BRIZHLA-T1 & —#OMIETHLA- 1T 252, #t->C, FRBRE Y v SBRICHT 2 51 A Bk UA IR A
TlE, PiHNAYLAE & PIHLAYUAD 2 FEHICOWTEZ 308D 5, 26 DRI T 5510
IMBRHLAE, [FIRE G AR BRI AME  (Alloimmune Neonatal Neutropenia, ANN) %2/
g s 2 eikE2 (Transfusion-Related Acute Lung Injury, TRALI) “~ "% 242 Q%I 51
T3, ANNIZAERID SR O I IMERFUR I & E I ThUAZ AL L, BRVUCRAT L 72 IgGlEdiA T
IR ERD MR I AU ERIEANEZ R Z THDTH D, HiE ROBEGHEITN T 2 IFiME N 5,
£ 7-TRALITIZ, IMUEEAIH OHL A IMBRG TR D ML 72 32V ) 72 BB OAFHRERICHT G L, i BRDSHEE
IR EEAL U CIRLE DK IEZ I Z§H DTH ) EEZSGAIIET 5, TRALIIFE#ELD) 5 D
AT Z DPT WL EWHLILTED, HIRIZX D ED X9 23S CH ARk MEAE SN T
WAD, FTAFRERE Y VONERE DRIGED S, HIHNAYLAE & FTHLAY A D Z 2 D&l & % #E
L7z,

il

EERAE
1. Immuno-Fluorescense Test by Flow Cytometry (IFT) ® 2 |c & 2#kR I U—=> 4

HNA-1la/la (HNA-2afzME) @ F+—1 A EHNA-1b/1b (HNA-2af31:) O FF+H—1 AD 5,
EDTA-2NamMAMIMZ RN L SV & LTER L7z, &5 4 7OMiK60ulisxt L TZ i
ZruiE30ulz iR, 4°C, 304 MG I E 72, #&ImAl (Lysing reagent, Ortho Diagnostic
Inc, Raritan, NJ) T, 0.1% BSA (Sigma Chemical Co., St. Louis, MO) &0.1% NaN,
ZMPBS (0.1% BSA-PBS) T2 [m[¥E¥ L 7z, MiliCFITC-conjugated goat IgG F (ab’), anti-
human IgG (Invitrogen Corporation, Carlsbad, CA) % i ZE &, 4 °C, 30Kt S
7z, 0.1% BSA-PBST 1 ¥4, FACS Calibur (Becton Dickinson [BD], Franklin Lakes,
NJ) ZHOTEH PR E DRIEEZ T LT, FRIZYA F 77 L TY VBRI — F2BH S
B, YUREREDKIGHED M Lz, oy Fue—vii (NS) IZIZBERER &) > o8Bkic
G L7\ & 2R L 72 ABRLIM A 2 72, BEILHE (PS) DG % 7~ 3 306 EEFI
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D, BEtEary ba—)uiigE (NS) oGz A TEOGEE (F) 1S3 2806 H (Relative
Fluorescence Intensity, RFI) ZRkd7z, $WIIGDHE E L 2Fi {79, RFID2.0L E2fif
MERGUABSE &l L7 (RFI= [FI of PS] / [FI of NSJ),
2. WR
PER LRI~ 1 D2 HDTI2 NDH 2 R E LTz, AWEIZ20104E12H N E R EmBEE &
DR Z R "R OTUAF P ERYUARAE R &R RSB T 40198 GFAlES - §FalH @ 55 J#—
3635 “FE234E 1 H27H) OB#EFETH 5,

EERIER

1. FAMmMIRTTARBESR
RUITRT XU, TI2AH362A (50.8%) DDl A MBRY LA Z EA LTz, FLAii
BRYURICIE, BERBRD ARG A HIHNAYLfA &, FERER &) 2 SBRICKRE S 2 HiHLA-THE,
BELYY VRBROARIIET AHHLA- U HUADRE Z 6 b 70, 7IV—7A (BRERICHE,
U UoSERICBRE), V—7B CERIERICBRE, VU voSERick:), 70— 7C (GERIERICEER,
U VoSBRICEEME) D3 70— TR Le, 2V —7AIZATI2AF169A (23.7%) T
Hotze TN—7ADFTHNA-1a/la’S %)L+ )L E HNA-1b/1b/2 3oL )LD T SRh3dH -
72 ?D, HNA-la/las X)LV DARIZ)ED D -7z D, HNA-1b/1b/ S22 )V DA )i
DHoT-bDDHEEL, ZNFNETI2AH126 N (34.8%), 28N (7.7%), 16N (4.1%) T
Hotz, IN—T7BIETI2AH174AN (24.4%) T, 7 )V—7BDOHTHNA-la/larSt)Lk )L &

x1 HBRIUSPOFBEMIRTED RIGE
Bt X 208 (Fv—7)
A B C

fsyi)
&l Gr(+), Ly(+)  Gr(+), Ly(-)  Gr(-), Ly(+) PR
tEs (El47) 350 (49.2%)
Btk % (EIAY) 362 (50.8%) 169 (23.7%) 174 (24.4%) 9 (1.3%) 10 (1.4%)

Bt S VHNA-1% 4 7RIS (BI&*™)

la/la (2a+), 1b/1b (2a+) 233 (64.4%) 126 (34.8%) 107 (29.6%)
la/la (2a+) 60 (16.6%) 28 ( 7.7%) 32 ( 8.8%)
1b/1b (2a+) 50 (13.8%) 15 ( 4.1%) 35 ( 9.7%)

HIMBRIEEERER (granulocyte; Gr) &Y >33k (lymphocyte; Ly) Z75R7,

HRETI2 AR DB EZRT,

RatEE 362 Nho#EI A E R,

IN—7A:Gr (+), Ly (+) : BRBRICBATE, Y o BRIC BT

JN—7B;:Gr (+), Ly (=) : BRERICEME, V) oo SBRICEEM:

IN—7C; Gr (=), Ly (+) : FRiBRkizy:, Voo BRicpiE

R BETH B3, Gre A R 77 WMEBRDOE—7D3% D IR RSOGO EETED H o 77,
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HNA-1b/1bD i S 2 )V ) KIGH D - 72 H D, HNA-la/lasS )L )L DRI KGN D > 72
H D, HNA-1b/1b 32 )L VDA KD S H 272 b DIE, ZNZNTI2AH107 A (29.6%),
32N (8.8%),35AN (9.7%) THo7z. V¥ SEREDARKIG L 727 N—7COEGIZIEFFIMEL,
TI2ANH 9 N (1.3%) TH o7z, FERERDIER: BI)EDTRENE S & - 72 10k (2R ED1.4%)
FERE & L7
2. MRS K 2B MIRTTAR SR

R 28T 912, ZREEDOEROYLAMBRYIARZE3IZ50.9%, BIRBEDEROIIA
MBRGLAERERIE52.4% TH O, HAEROMER & B8t MERVUA B ERICIZED R 6 e )5
720

&2 MRk BAMIRFEBIER

aaf Z % A
N 712 324 338 50
a2 362 165 177 20
(LS 50.8% 50.9% 52.4% 40.0%

R ERGLEE SR AD DN TH > 7,

3. HAEIBARIOTI B MIRTTFEGEER

£3TRT XIS, B 1 FHEOHER CTHICH A MBRUADEEINTED, 1 FHEH
STTAHRI67TA (44.3%) HPLAMIBRGUALIETH > 7, FOMAMALDS ED3B T D THi AL
BRYUARRERIT, 52 FHEF235 AH140A (69.6%), % 3 FHEH62AH33A (63.2%)
& EAL T, B4 FHEEORERIID RN, T—FDEHEEIZMEND, 7 AHh5 A
(71.4%) DRI MERTIARER 2R Lz, HAERMDSAH O3B A ERTT AP E# 1%
17T, $ikBIERIZ54.8% ThH o7,

&3 HEIEGRIOHBEMERTUARRIER

H AR NE A
BT 2T 3T a1 ARH*
NEL 377 235 62 7 31
(e 167 140 33 5 17
Bathsg* 44.3% 59.6% 53.2% 71.4% 54.8%

O MBI A AN V23 1T 2 PL A MERFUAREE DEI G 2R T,
G EICHEEMDIRTEATH > T,
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SO T, FERDOIMEIZIIEOEE (#BD50.8%) THIAIMIRYUADFLE L, #ErE
DI R DB B4 Z TRALIZ: & D IR MR MLE ] 2 FEAE S 5 Y A 7 D3 T EDVRR
SNz, 26 DOYLAMRGUARRRERICHEZILRD S 157208, FOHANEMIZ X D Hir sk
PR IERISE DA SN, 5B 1 FTHICEOWEIGDIUERGIERZ R L2 006, B IEAH
T 503, HERPICHIMRUE DRAEDD 5 £ HZ 6T, AN ED35 13 EViRIER
DE o2 806, B2 FUBOERANEMAIEE L 72D, “RGIEINEIZ X > THRED L7
L7z D EEZ 6T,

HNA-LIZDWT 2 FHD SRV )VIZ B S 7203, PLAIMBRYIAEO G EITHETETH, b
ROPUFEFFBRMEFE IR TTRETH o 72, FRICHIHLAYUADFEE T 2854, PIHNAYUAD DY)
ESOWNEETH o7, NIV DHNA-18 4 7HHNAREEZ BT L HR L TR EEZEZ 6N
7zo PIHLAYUEA D LMD H 5728, SWlflEH L7230 )X )b &G U 7 5iHLAY LA D A )EH3
AONIZEEZ Sz, ZV— 7 AP MERT AR ETH 5203, 210 OFUE R REZHEHT 2
ZERARTEETH o7, TN —TBIZFERIRD ARG L7 2 & SHHNAVAD KIS L 5 H D
EFEZ NIz, WLV KIET 256103, EEOVHNAU AT 520>, HIHNA-2adi
D & ) IWCEHEEURIZ IR T 2D EET 2 DI H 5 LB Z STz, SRR DVBTI
DPOAIIIET 5561, FIHNA-1afd £ 72 (ZHTHNA-1bHUADS I TS 5 AREMED =L &
EZoidz, LL, MEOERITAERTH 72235, KIS L 72hifkOdilie S0 FE XA AT aE
ThHO, BEICFHET 27201215 4 THNCZNZITUERD FF—0 5 I L 727 33V VIO
I THRD DB ENE D3N 08D 5, 7 )V—TCTIEY Y SBROARIZSOE L7 2 &
15, PIHNAPiRIZEEDS, i L 72 S2bt)l &5 LU 72 HIHLA- T HiRDFEEDE 2 617,
¥ 72 I3PIHLA-IHUE DM Em D 7- OFER ER Tl CE o 2 EbFE XA oz, £/, HLAIZ
DT 2 ARV NG Z R 772 TIEE MO &H 2 HiHLAY A Z I XTHRILT5 2 &
WEAARETH 5, 7S ILIVDHLA & IG T 2HHLATUAD A TE 525, MRz D S
DI SR NVDEZ LT REDNDH 5, ZDGE, SHIORBEL D EOEIER L 7 2 gD
H5,

[FT-CIEFT eI DRERIERZ I 5, FERIBRIZ BRI 1 ~2 HCTHENTL 9 720, REDZN
12, BELHNAY A 7ORERIRZ R > 72 F =268 L 211U 7e 5 7w, HNA-1a/la® A
7 (HAANDHESL.5%) " IF I EH A D%\ 72 DRI 132028, HNA-1b/1b% 4 7 (HA
ANOHEE12.9%) V1347, HRIDIREEZ KD FIUIER S 20720, IREEFEDEEIIRE L,
ZD7®, MAEZFERERT S Z LIETE R\, SHOFBEIVRT X1, HNA-1DF A 7H5iliC
BEZ L COHVMEOEMRZHM S Z L3 TE 5D, HEIHIEREEZFET S Z EIETE R,
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IFTCRET 57:DI121F X 512% { DHNAY A 7HIDIE 2 )G S TaN T 2 068035 5., — 7,
HNA-1a/1b (HARADHESS.5%) "D ~Fa ¥4 F3mb %L, MERtEZ2ES 2 LIZES
ThHb, ~Ta¥A 7% HEA, FIHNA-1adifEFiHNA-1bHURDDO NI TE 2\0208, $i
HROHEMEERT HZEDTED, BADIIKE KIGSE S Z L2k b, HNA-1LAMHZ, Ak -
THIRRBRD R 2HNA-2a°, FEHIZE { DEHEIDIH ZHLA-IIZOWT S, N —IiE O
DLWVIZERBRIZEC KRS, LL, ZO5E PO REREIZNETH 5,

PiAMERYUADFUFE R R Z FET 5 2 EIFEETH D, FUADOREBIC X > TARED R 55
aH %, G-CSFH5 THNA-2afBDH £ D Pk DWENK E L o iR Z @G L, $i
HNA-2aH Cyifk 2z A L B G i v ERIEAME 2 F80E L 72 BE DIRIRICG-CSF# 5.2 L7 &
2 A, WTIERZ B E YT, G-CSF# 5 IZHNA-2a%Bi 2 mHe 57-0"?, HiHNA-2afifkH% <
ity LIGRAIRDA S N2z, 2O L) ICHCHRICBWTH VR REEZHET S 2 Li2iX
ERRINEED D 5, HBOYUEDILAEL TOThH, BVEOTUEFR N2 HEICFE TZ 555D
FAFEDINEETH 5, TRALIFBI D7z DMK Z WG 572012, Sl U 7 5 hing R O i i
KRIEOYER REZ, BOREEOH ZHMEETREL, I 645z iEDTW,

AWFFUTHNA SOV & U TR 2 #2688 U TIAV 72 )8 B R 22 B 29 SR D I IR B A B2 il D
RRICHALE L RITE 9,
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Positive Rate of Anti-leukocyte Antibodies in Sera from Postpartum Women

Miwa Okamura, Mayumi Komatsu, Rie Onodera,

Kikuyo Taniguchi, Takafumi Katsuki, Masao Kobayashi

Department of Medical Technology, Sanyo Women’s College

Summary

It is well known that the anti-leukocyte antibodies produced during pregnancy; i.e., the
anti-human neutrophil antigen (HNA) antibodies and the anti-human leukocyte antigen
(HLA) antibodies can cause alloimmune neonatal neutropenia (ANN) and transfusion-related
acute lung injury (TRALI). In this study, we examined 712 serum samples from postpartum
women and calculated the percentage of samples that were positive for anti-leukocyte
antibodies. Anti-leukocyte antibodies were detected in 362 of 712 (50.8%) women. Positive
reactions involving granulocytes and lymphocytes were observed in 169 of 712 women (group
A, 23.7%), positive reactions involving granulocytes alone were detected in 174 of 712
women (group B, 24.4%), and positive reactions involving lymphocytes alone were noted in
9 of 712 women (group C, 1.3%). It was considered that the group A, B, and C reactions
involved anti-HNA antibodies and/or anti-HLA antibodies, anti-HNA antibodies, and anti-
HLA antibodies, respectively.

The proportion of subjects that exhibited positive reactions to both HNA-1a/la and HNA-
1b/1b panel cells were markedly high; i.e., such reactions were seen in 233 of 362 (64.4%)
women: 126 of 362 (34.8%) subjects in group A and 107 of 362 (29.6%) subjects in group
B. The difference between groups A and B was not significant. Although the proportion of
subjects that displayed positive reactions involving HNA-1a/la or HNA-1b/1b panel cells
alone was increased in group B, we could not determine the specificities of the anti-HNA
antibodies involved. Therefore, it is not necessary to use both types of HNA panel cells
to obtain clear results during screening tests. It is considered better to perform antibody
screening tests using HNA-1a/1b panel cells from several donors and to analyze the antigen-
specificity of the detected antibodies using other specific methods.

Interestingly, half (50.8%) of the postpartum women were tested positive for anti-leukocyte

antibodies, and such antibodies were produced during the first birth in 167 of 377 women
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(44.3%). As the proportion of anti-leukocyte antibody-positive women increased from the
second to fourth births, it was considered that the fact >50% of the multiparous women
in this study tested positive for anti-leukocyte antibodies was due to an immune-booster
effect. In this study, it was shown that a high proportion of multiparous women have anti-
leukocyte antibodies circulating in their blood; therefore, the use of blood transfusion
products prepared from the blood of such women carries a high risk. We should analyze the

specificities of the anti-leukocyte antibodies detected in this study.
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1209 5LPC EPCOFZE

Ak ERY, REOEE BT, Ak 5, il #%Y
1) B TR e 3 A
2) ShAITHEINTA S A AR
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C: D

WSH N DAL T (A-type) KOVINELT (B-type) W8k & € F I DREEERAEICRTT 5 Y
VHERA77F¥ay)y (LPC) LAxR77F¥Nayy (PC) OELIEYy FERaT7 )7
A P =TTz,

A & A-typelB#i i i3 5 LPC EPCOZNZNDHEILIZIZF L TH o7z, LPC (0.05 ~
1.0% (w/w)) DEERIN & 312, A-EB -typelfr ORGEE FFBAMGRR (OT) AR N
TEL o7 (ME LABERED TR 7% %,), A-typeldfrdDgaiE, 1% LPCHINTHEEE
ERIBIREING o7, E— 7 RERRERIEISN T 2 LPCOEEIL, ZDREIZL>TA-L
B-typelBtiZ 2203 6 17z, FHZA-typel i DR, 0.05% & 0.1% LPCTIEFH L <AL
HEARBE L o7z, 0.5% LPCTIE, A-typelB#d v — 7 REEIXE L KN L7223, B-typel&#iT
B3R EFLTHoz, L LAAS, 0.5% LPCLLETIE, WINDEHTH E— 7 R ICENER,
HiEEIZR—2 74V F TR L7z,

PC (0.025 ~ 1.0% (w/w)) DBEEERM &I, A-LB-typelBBMOOTIZHE S &b (KK 1
FHMMEDY MK & 50), E—7MEITEC o7, FICB-typelth O R: B8 N D IS,
A-typelhn & D S o7z, WKL, A-typelBfr CIIPCIEEEDRIM & HIZHTIE T L7223,
B-type Tldn7Ze DK T L7z,

—757, EF I OREREL, LPCRPCOMELTE L2\ T s> T,

PEDZ &6, LPCOFEDA- L B-typeldky CTHL > T\ 7eDT, HIZT I v—A-LPCH A
BRI DATIZHHDLITE R\ 2 &, KUPCIZEIZIEMHOWK & EEZEET 5 Z E23R-> 72,

&
NZERY UNZIIDTO% L B2 e 2) 1302k 2 W% C DRMICBWTERZBITTH

[l
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%, FHT, NEBBICIZAY—FVEY FTHBYYHRRA77FPLa) v (LPC) 237 Iu—2R
BEEAERE L THEELTWAZ EDS, BRLPCE 7 3 u— XA DE AR EER & B A 15 M
A (FLALAD EREERE E DBIRICOWT IS FEIN LR Y, L Ladss, SHRELPCO
AN RS B RS IS B 2 PFR I IS AT b T 2 e d 5 7, b3, Ahmadi-AbhariZ
VR EEREIN IR INLPCORE DB K N7 & 10— ALPCHE AW 2 i o R i
DYE, HD0IET 7 —XICL 2 0MENT 2LPCOMESZHL I L TR, &l
INEBRID A F —F ) ¥ FTH 5 NIKELPCOMITL - 7 IALDMBIEIZET 2EEZHS I L TE
728710

—7, REHRLIF v (KT, FULRE L TlEONTHS) VIFEZ R E T5EHAY
AL, FAZ77FoNa) v EEXKAILTWS,) X, FA77FPva) v (PC) DMk~
THHDRAKIAKI E UTIRIA L b TE 03", FlAIZE o 112, 7y x— 1019
A Y DEVERIL R EICOWTHIE I NT0 B, AN ORISR I 5 Lo F v DFEIC
DV, NEBT Iar I 72 G2 HE L T0»29, LrLadis, ZoLyFro
WEIILEED) VIEEICEBbDTH DY, PCOADFIRTIZMAEEZ SNBDS, HE—l
2SUMEICEE LRl PCA BV 22152058 219,

AHEDBHINE, NEBMDAY —F ) E R THBLPCEAAIL > F v DFE) VIFETH D
PCO/NZIBNE X ONZF DRERIENY T 5 A- & B-typeilthy & OVE F- /N2 I8 ORVARG EE R 12§
WEZHSNICTE I ETH S, NS DEEN T — 7 1ZLPCKUPCOFMHIEKRIZDO2H3S
LEZOoND, kB, THITIIH 205, BIEREED - IZBICHE L Tw»3",

EERAE
1. AR EHE
1) e
N2k (Native), KRk (A-type) Th 5 i MOV (B-type) TH 5
BHEMIRHERD ML I NI, R T T, S 7uX—F—2HThEZHE L7 L
Z 5, A-typeTlZ152>530um, B-typeTlZ 1 205 6 umTH o7z, bW & I1FIT 3L T\
22020
EFNER S BT H R B AORBHB =202 L D 4530, Kim & Seibd/jiEIC X
D Wk AL 72
2) LPCKRUPCIEE D #
Xa—E—=774 7 3Ih)N (Fa—E— (H)) X HPC-98NKULPC-1 (\>§ 1D IiEHik,
MEEI8% L ) ZHEA L7z, PCOTHELNRIMMEAR (%, w/w) 1%, »SVIF Vg (384), A
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77V v (15.3), A LA v (28.3), V) / —)LE (15.0), LPCOEAL, 2L 2 F ik (67.0),
ATT7TY Vg (25.2), ALA Vg (7.8) THolz, ZNZH, 9ghE—A—ITHRIL, 7&K
AKZMZTI20gE L7z, #EPFEEEE (UR-200P, I —HKI) ZH\W, 1oMEIcEmEL
G AGEE5 A, EERAM 2T OIS E e, TORX My 7Rz 30gH AT —50°C
PR L, RIS BRS:, SO Z S L 72036 3ot o7, 2 DR % 258 /KTl
WAL, RVARIEERNIC SRS RO (100% 20) 27> THHLZ, VYL
TF NIRRT VDR I ILEDS, LI FrDGEE, BERLICX D SEE) R —LT
1370, IRITE ) RY =Ll hoc b EZ6N5Y, kE, BNV VIEHIZERER30gIZH L
TOEBEN—V MEETERLT,
2. BAa
KT HE MBI, 7o AL EIZERE BIRTE ((R50X6.25), IREIZESEE, KUK
rFEEPALETHE Uz, &Ik D)k srieiZz Table 11ZR L7z,
TIR—RAL7IuX7FOEGIEaAV AT N VAEICE LT Iu—R /7 IaxRyF UMl
E¥ v+ (Megazymetl) ZHWTHIE L7 (Table 1), Lius @& k) 7 I u—2&E0HE
BDNENADS, RS K FA DT RBHHILFHD/NEM L DIFE L Ta 30600 Litkn,

Table 1. Water, Protein, Lipid, Carbohydarate, Ash, Amylopectin and Amylose Content of Wheat

Starches
Content (%,w/w) Native A-type (Ukiko)* B-type (Ichito)* Mochihime
(Waxy)
Water 12.9 13 12.2 12.8
Protein 0.3 0.3 1.3 0.5
Lipid 0.5 0.3 0.7 0.2
Carbohydarate 86.1 86.2 85.5 86.2
Ash 0.2 0.2 0.3 0.3
Amylose (%)** 28.9 28.0 27.2 3.8
Amylopectin (%) 71.1 72.0 72.8 96.2

*: Product name
**: Amylose content of starch was determined using Concanavalin A method (Megazyme International
Ireland Ltd.)
3. RVAICELBHERIE
vy FERa7+ 74 % — (RVA:Rapid Visco Analyzer) |2 X ZRiEERIE L, BEHIB~7ZH
BT, $74bt, TecMaster, Perten Instruments AB (Héagersten, Sweden) ##4%
v, EHO 7L SBG Y 7VESE (Fv 2 RF—) 1TKHBH0IEY) VIRE S HIR26g & &Ik
k4 g (ZBERETIZ.6%) ZMATREAEL, dR2HH L7, il L7<RVA7 17 J LD5
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Fig. 1 Pasting Profiles for Native, A-type, B-type and Waxy Wheat Starches

The starch water suspension contained 4 g (11.6%, db) of wheat starch in 26 g of water. The starch
suspension was stirred at 960 rpm for 10 s and then maintained at 160 rpm during the subsequent
heating and cooling cycle. The starch suspension was stirred at 40 for 5 min, and subsequently
heated to 95°C at a heating rate of 4°C /min, held at 95°C for 5 min, cooled at a constant rate (4°C /
min) to 50°C, and held at 50°C for 5 min.

TR BES & BRI, 40°CT 5 rlffRFE, 95°CICHR (4°C/min) L, 5rffRFi%, 50°CE
T (4°C/min) (& F &Y, 57MRFIT 27077 LTiT>7, M LABGERRE (OT :onset
time of the initial rapid increase in paste viscosity) (22 RVU/4-sec sampling time% H% & L
723, ©— 7 KiEIC#E T 25 ZPeak Time (PT) & L7z, Y'— 27 HiE (Peak RVU) 715 RAK
KifE (Minimum RVU) %2 L5 Toi/ziiEz 7L —2 4 (BD) KOERA&REE (Final
RVU) 7%>&Minimum RVU%Z 2 L5\ k%22 by 7 (SB) & L7-,

EERIER
YOEBRY & A-typelBkr ORVAD KA 1358 ER U TH -7 (Fig. 1), OTIZA-typel#rdsty
14.255 (76.7°C) Tt 14.89r (79.1°C) X Ko7z (Table 2), B-typeltrDOTIX
16.743 (86.8°C) T @Bk A-typelky X D & <, B-typeltkid ¥ — 7 KIS, a5
A-typelEr D50 % 7T > 7z, PTIZ @k & A-typelkr D 19.257 12T, B-typel#kr Tl
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18.95r £ T IH o7z, B-typelBirdE— 7 REEE, HAREEE, BDRUOSBIXbdB# X D K
772 (Table 2),

—77, BF/NEBK (waxy) D4, OTH310.34r (61.3°C) & ¥@#M Xk 4.5 5L, E—
JHIEDPTIZ11.8% (67.2°C) TH-o7= (Fig. 1), i LIRF—5 L T,

1. LPCOEE

W, A-typelBi ORVAREERHEIZ AT 2 MLPCOFEIXIZITF U TH - 72035, B-type
W CIEEEDRZ T ThNE> T\ 7z (Fig. 2), #Z1E, 0.2% LPCORMDEE, OTIZ % @i
& A-typelB M TIXEER NI LR T, ZNnZ14.85r (79.1°C) 52518.843 (95.2°C) K1) 14.2
5y (76.7°C) 7518.84y (95.2°C) & 4 43 Lh BIEO 7253, B-typelthy Tlx16.74r (86.8°C) 7>
518.14r (92.4°C) & MEHFIMHRTLADIEN/Z721F 7257 (Table 2), PTOHADBHAL &9
BREEDOREDEN T TH o7z, 72, 05250.2% LPCE THMEEDRIM & 412, M@k &
A-typel#r D ¥ — 7 FEEEIZE T L7223, B-typelfrCldEm L 7z, 0.5% LPCTlE, =MEHDW
B 2 0D — 7 REEDSEN, Y & A-typelB OB ErlE, K ERIIRE ST, 29
DE—7 M WTNH ERIMD20% L, T ThH-o7- (Fig. 2 Native, A-type), —77, B-typelt
DEér, 0.5% LPCTIE 2 oD E—7 KT Z N 2R (292 RVU) & HURE (301 £330
RVU) THH, 1% LPCTIX, 1 HHDOE— 7 MEIZHRMDII60% TH 705 2FHDE—
713K Lo Tz (Fig. 2 B-type).,

REOREELT, YEEmr & A-typelB i D84, 0.01% LPCLUTF T L\ EMINAS R &4, s
VLD JIEARRE E s> 7: (Fig. 2), B-typely D84, 0.2% LPCTIZEERMD300 RVUD>
5537 RVUE 1.8f5Fbm o7, Lo L =fBEHDOWEH & $0.5% LPCLA LDOIRETIE, E— 7k
JEITE U 7R IR U, 5O°CCOLRFFRFE B REEED BRI R—RA 7 A ¥ Tl L 7z (Fig.
2), £, oW ohizk 51z, 0.1% LPC (B-typel#r<i30.2% LPC) LI TFO#EETlZ, BD
&, ZNZFIERNDOE A L D /INZ K Z>7- (Table 2),

—77, ®F/NE (LB BIIRMLPCOME %R, 32 b7 (Fig. 2 Waxy),

2. PCOSE

TmEky, A-XUB-typelfyTl, LPCOHG &R L DIHMPCIRED S & 5I12o0T, OT
FIERIMDEA L DKL o7z (Table 2), HlZIE1% PCTIX, @l c14.8%r (79.1°C) 2
512.995 (71.6°C) L2387, A-typelfrixl.63% < Zeo7z, LL, B-typeltfr Tl
16.795 (86.8°C) 22513.34r (73.2°C) &34 bk o, FRICPTHH K 272038, Kk
AU RED MMM T, #12131% PCTIZ, B-typel#rdPT (16.947) (F¥d@k (17.247)
PA-typelith (16.847) EIXIHE LU TH o7, E—THEIZPCORENE 25 & EHITEL o
7z (Fig. 3), B-typelfrD¥4i%, 1% PCTIXfthoiky (1.16%) X D#moRE (1.36%) 13&h-
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700 r 100 700 + r 100
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600 | 90 600 1
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400 | r60 9 400 1 )
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2300 g0 & 300 1 —control [ 40 B
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Fig.2 Effect of various concentration of LPC on Pasting profiles of Native, A-type, B-type
and Waxy Wheat Starches

Too BAEREIELT, @k & A-typelBk D3RI X T20 RVUIKR T L7223, B-typelfn D%
#13100 RVUBET L7z (Flg 2). BDIZ, LPCOYEIFIRIED R < 72 51T D30T =MDk I
WA L7223, PCOAE, Fh EEDEGD, DT IImEm 3 H 57z, SBIZ1.0% PC%
BT, SIRMo%a L HE DRI -7 (Table 2),

—J7, B F/NEWKTlE, LPCOBE L Fkk, W7 PCIREEHIPHCl35h & & % =T 700> 7= (Fig.
3 Waxy),

zZ =B
— R 1 ZA-typedBky (75—80%) K OB-typelhy (20—25%) oI N T35
2020 RBFZETTH R EHI S RO /N D 7L v RS 38 L 72T 505, Hmsh &
A-JX OB-typelBdr DREFEREE (Fig, 1) 13D EG & B R —3 LTV 22052 Mgy & A-
typelBr O RS EE I3 EEALL L CT\a7zd8, B-typelr ey, bk D OTIZEY CKiE A BIMG IR E
DE7%%) DPTIIFRERLTHY, E—7REIIMhOHm K DKL, 2 OmfRE, BDRUSB
LALDWH & D KA o7 (Table 2), ZOERKE LT, B-typeltbrd 7z A X BRI H & &
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Fig.3 Effect of various concentration of PC on Pasting profiles of Native, A-type, B-type and
Waxy Wheat Starches

3% L (Table 1) 7 30— FEEAERD L VLOT?, ok & BAMEAMNH X 7z i 5E
Y d 5%, Shindesld ZNUADATHENE & LT, B-typeltbrokifk, HAOHEHREZIY k
P22, HIZ, B-typelBEHDN (K7) DUIA-typelthr & ) D7, ZDRICEDS
TVBEF ¥ Y RN BAEETH B, NS DBERPEAINIEA LT, Mok & BEICE T 5 R
HA-typeltiy X D EL 2D, E—= 7 HEMROLDD S LitZk\, Lins 3, B-typeltiyz 7a 77—
PUHTZZ LI ) E— I HENEL ol E2 R LT03Y, £, BT 5 X9 IPCOH
FEB-typelB Ok L M2 MSE L, E— 7 g2 135X 47 (Table 2),

TSP A-typelBky D REEERFE I 0 2 R MLPCO S,  f ki DL 4+ Z Ahmadi-Abhari
5D L —H LT3 (Fig. 2), LPCHEEEDRNN & LICOTAMEN (Table 2), DF b, K
JE L ABIBIRIEDSEG 2oz, TOEKE LT, WIMLPCHOSEMIRING 2\ 35MIlICH 27 S m—
AL EEREILL, KOBIEINANDIZA LB OIMZHE L TR ARERICKZ EEZ 6N
2%, 0.1%LL FOLPCIEEDS &, ki E L ¢ LA LMERE E ko7, JOERELT,
E— 7RISR L7288, B LB D7 Su—A97 I a7 F v ELPCONEL L E AR %
R L CREEL 2, R T & IRy b7 — 2D I, Z SR 27 UL 2 e L
727t #EZ oz, BEizConde-Petit & Escherld 7 3 v — R L LPCOBE AR %Y F 7 —2
RICBS LTWwWa 2 E2RE LTS, LPCIEED0.5%M FIc/k 2 &, RN T? Su—
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A EEAEEETEIRL, £ LT Iu—2 LLPCOEAEIIBMREEZE S L5450, KD
BADE L HIREIN, S TE o bDEELLNTREY, 28, 0.5%LPCT2ODE—
JREEDIR S NN TN RN D 10-20% TH o7z, BT 25 X ) IZB-typelBir CEZ L 72 &
I IRBHRDMEDITHE 7= D LI,

0.1% LPCLLFThH# 23 Ahmadi-Abhari & D3 & Bz > T (Fig. 2), 50541,
RASRIEDSA DG G E R URETH 5, HFEDFERSMATIE, LPCIREEIIHZEIBHm E & Y72
D— v MBETH D, FxDOEAIFEERYT- DD A—L Y MBETH S, 5T, &4
D5 7-0.1% LPCIZiZ e E R H 72 D £90.9% £ 72 1), Ahmadi-Abharis & A U &0 &5E
1, REXOREITED, FLLE—TMEPNMET T2 2 LIk, Batey2MafiL T3 X9
2%, RVADRSERIHZ, ¥ v =29 —hOEHEDLEEED 2 WIFRE 7T 7S LD#E N E
B2 R L > TRZZDT, OMFERE & B TE 2\, Fz, BA DO EEE
I3, ZHEO/NERD O T SN EBHBM 2> T0na Z EHBIRL TV 5D
b L,

—77, B-typeltfr D56y, LPCOOTRPT D FELD N di iy A-typelhi |2 X TR DT
(Fig. 2 B-type), BRADLPCOBADHIBPIN TS EEZS5NS, 26  A-typelin & b
T2 EPIRED S W2 & (Table 1), REDHRDBDILNT ERF ¥V FIVDATBREI DD
L, F72, REHIERE LA LDIE, 7Ia—RALLPCHH 5 —EDHGITEL -
EXIZ, BICEEL 72 A-typelr DA EFERDOBR (v b7 — 7K O VOfEHE) D3 X
7= EHEME NS, 0.5% LPCHLETIE, 2 00— 7 KiEDEEEN, 0.5% LPCTIZIIC MmN
DBGEFUKETHD, 1% LPCTIZERMDE0-60%TH o7, ZD X I Akl I3 @k
A-typelky & RES BN TH S, 2HFHOE— 7 FEDOBBUIBM AR Y S0 —A9 7
2T aR7F 2 ELPCOBEARIIE I N, —BEIC A AR E 7-Dh b Ly, B
& & 7 2 v — RIZLPCORNAE IS kD el SN E ARSI S 1, 7 VIO s X
N, FERE L THIE LA 5ot NSNS Y,

LPCIZH\ 7z iR EEHiPH T F/ N E I DR EERHEICBI LT, B2 52 o7z, ko
WARIZS 2 A 5.2 3, RO, HE#D 7 I a7 F 2 ELPCHEICHIEICHE 2 525 X 9
MHAERIZ D72 EZ 605, DFD, IFMLPCIZ7 S u—A %2/ L TOARRIEIHE R 5.
25 2 EDITRBRI NI,

BT 207 712 % B/ ORER N T 5 Lo F v OREL RGO LT 2703
PCETTIERL, D) VIFEL R D &FNT0 R EH#IEINSE'”, LiL, RKifED LI IS
FEEDENAPC (98%LL 1) #2784 TY, PCOBEMERMI & HICOTIZEL D, DF i
FAIREIME T 5 EFIRIC, E—7MELE o7 (Fig. 3), ZBIHWPCOIREHIPTII,
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B & A-typelBiy CIIRACRTEE I3 TR S8, Mok E M2 IGEL TW5E Z E3bho
7zo —77, B-typelBHIh 4 APCOFEIIRNE C, WokEZziEd 5 L4k, E—7RiE%
FHLCHMIE, WITmARi e 2 SR R TR T S8 72,

PCLUAHZ/NZ W OOTZ FfE T 5, D% D RE EAFMRIRE 2T I8 23L& WiconTls,
Mira 523855 LT\ 2 h @i ik #E8 (C-Cpp) 2B T 3 RlEERIDH %%, Mirabld, #
BrbiR AN E U 2 RAETEA] & 7 S v — AEEEDBUKEDBUKIED, & 5 \WIZHHTEERIOE S
M7 E 2 E SRR L T & LT B0 — AR @RI kT2, PCIZLPCE &5
T7 IR —R L EHADBHRI WP L3, PCEMMIRIORT & DRI EEHHE
U, BWK»6D7 I —20BHZHE, —J7 TIIKOBIZMET, 22> TEBHEDE
ZHELSH, KOWINIMEEIN TS EEZT-TTDBRWLEREbLIS, BEiZLarsson & Eliassonl,
BULIE L TNk &SR L o F VR 2 T A 2 Bk D, Ly FUmENE
WM ZETHEDTY, FREZRITIEZONEIETHE, ) —DODAENEE LT, RVAD
NI K B L 7R FOBIPCIR I K D RIS A 2 Eic kD, HIKE LRSS B A
THZELEZONDLDT, SHBZDI EHBHITICANSBLEDDH S, —77, BDLERMDEGH
ETREFZIIIN T LD S E R DESER 2y BT — 7 EKICPCIZEG L Thiwnt Bbi s,
7272, T2AAEERIRE D B\ 37 3 10— A-LPLE A D%\ B-typelgl (Table 1, k20,
26, 28) O, WS HIEIZPCRINRIEIZHAG LTI T L 72D T, PCORZEIL IR DL IHiHE,
Bl 2L F v VNV ADY) B — LA DRARTANEL B L DM B ZE 2 B5REDD Lk
V,

EFWRDOYE, 7 I —APENIZEEFNTHEDAT, LPCE DEEHERDH -7 LT
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Effects of LPC and PC on the Pasting Properties of A-, B-Type, and Waxy Starch of Wheat

Masataka Ishinaga',Ryoko Shiota (Harada)®, Akane Matsumoto', Sumi Sugiyama®

I Department of Food and Nutrition, Sanyo Women’s College
2 Department of Food and Nutrition, Suzugamine Women’s College

3 Department of Health Sciences, Prefectural University of Hiroshima

Summary

The effects of lysophoshatidylcholine (LPC) and phoshatidylcholine (PC) on the pasting
properties of native, A-, B-type and waxy wheat starch were investigated with a Rapid Visco
Analyzer. LPC and PC had similar effects on native and A-type starch.

The onset time of the initial rapid increase in paste viscosity (OT) of A- and B —type starch
increased in an LPC concentration-dependent manner (0.05 ~ 1.0% (w/w)). The effects of
LPC on peak viscosity and final viscosity differed between the A- and the B-type starch.
The final viscosity of A-type starch increased markedly in the presence of 0.05% or 0.1%
LPC, and its measurement became impossible at higher concentrations. At 0.5% LPC, the
peak viscosity of A-type starch was lowered remarkably, but that of B-type starch was not
affected. In both A- and B-type starch, after peak viscosity was reached, viscosity of the
starch suspension was decreased to baseline during the test.

The OT of A- and B-type starch shortened and their peak viscosities increased as the
concentration of PC rose (0.025 ~ 1.0% (w/w)). Especially, the rate of increase of the
viscosity of B-type starch was higher than that of A-type starch. The final viscosity of
A-type starch was lowered slightly as the concentration of PC increase, but that of B-type
starch was lowered remarkably.

On the other hand, LPC and PC hardly affected pasting properties of waxy starch.

These results cannot be explained based solely on amylose-lipid complex formation
because LPC and PC had different effects on A- and B-type starch, and PC promoted the

ingression of water into starch, causing it to swell.
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Fig.1 RVA profiles for untreated and warm water treated starch

A warm water treated (48°C, 24 hours) starch sample for RVA was carried out according to the
Methods and materials. Sampling was performed at 18 min (92°C ) and 40 min (50°C ).

2. SBKLEUICBMOMIEROT ILBEICETBPL-PIEDZEL

TAKALER L 728k DKL, 7 LDBRICE T 2PLOEEZFIR7 (Fig. 2), PLOB)EII AL
HOL&E L LOLT, KE LAhOMKCIEFRM L E B2 LR, 7)VHRCIRsIC
Bl i B DSE R AL R 2 BElo 70, MKAPEER OB T, W lah i CPL-PigI381.2 (ug/
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g starch) & B D85 ED56.8 (ug/g starch) X b &Edro 7z, Wil B i Ti2337.1 (ug/g
starch) TH Y, LkrDOPL-Pi §13373.1 (ug/g starch) X D{&o7z, VUV IFEDI0% L LI
LPLZ¢#™'  PL-Pifi3IZIFLPL-Pilt & W d 2 LSk S, 65T, MAMBIC X b 3k
BHEDFHEREIVEL, BUMOEA L D LPLSE IR THHEINPC T Ro/ 2 2R LTW5,

K ER P RO IAREED O TNOMEICE TS, RRKABEER OB A EUBRDOEA LD,
i OPL-PiEDSH <, Bl B OPL-PiI3Eh > 72 (Fig. 2), $/b b, ki L5 (18min,
92°C) O#lE I, HiRshEEOHE &I FIRAKUIET62.0%, EAFET55.4%, 7 )LVIREE (40min,
50°C) DM TIXH A HEOE A I XR KA T43.3%, U T32.2% THo7z, TDI ElI,
HEMILDBG G, WLIRETH KA & L TSt-LPL%Z & Lok (5 0 R Ch-LPL (& %21 Ch-
LPL & i %48 & D AER) DMEEL T0RE I ER2R LT,
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Fig. 2 The amounts of PL phosphorus extracted from the untreated and warm water treated
starch pastes prepared by RVA (ug/g starch)

A warm water treated (WWT, 48°C for 24 hours) starch sample for RVA was carried out according to
the Methods. Values are expressed as mean + SD (n=3). Error bars express the standard deviation.
The values (CJ, ) of native and untreated starch were cited from our previous paper'”.

*. NS, native starch. WWTS, suspension of warm water treated starch. RT, room temperature; HOT,

boiling water. **:There are the significant differences among same letters (p<0.05).
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3. RKALIE U R DOLPCORE R ERHE R
TablelZLPCOEMFEFHE Z R L 7z, HilkitHE X OBGHEO W IUIB W TH 0L S F Vg
(16:0) &V /—)Vig (18:2) EFELEMHETHD, METIOWU L2 5D 5, EWEHOLHA,
16:0DE A3 H i & B TIZIZFR L Th o728, H/KAEEZOBRER T, FiihHT
1316:09330% 1238 L, 18:2H358% A L7z, Lid Z DEHEIEDORT-LPCO IS I AL 12,
Table?>5Hh2% X 9 Ik ER Y (18min, 92°C) OMIERT-LPCOfRNiEDEI & L8 R LT
bHolz, THOI EIL, WANWEETHEML 72ZRT-PLIZFEIZHS M L7 & 9 1218:2% Fik & L 72Ch-
IPLTH 2 Z &R LT3,

—H, K LA OHOT-LPCORSIAEHEIX16:0 X OF L A Y BDEIE)50% KT 13%
ICZNZIUEML, D OBUIRDE 6 & Tk EFH U IRIEMHLE TH > 72,

Table. Fatty acid composition of LPC from extracted untreated and warm water treated
starch pastes prepared by RVA (%, w/w).

Running time of RVA program

18min 18min

Fatty acid native starch® starch suspensin after 92°C (warm water 92°C (untrgated
at 48 ~ 49°C for 24h treated starch) starch)®

RT HOT RT HOT RT HOT RT HOT

16:0 35.1+0.1 37.9+0.0* 30.1+1.2 38.5+0.1* 30.1+0.3 50.5+0.2* 28.5+0.5 49.7+0.1*
18:0 0.7+0.1 1.2+0.0 0.6+0.0 1.3+0.0 0.5+0.0 2.5+0.0 0.4+0.0 2.2+0.0
18:1 5.8+0.1  9.9+0.1* 6.3+0.1 10.8+0.0* 7.5+0.1 13.5+#0.1* 6.6+0.1 13.1+0.0*
18:2 53.4+0.0 47.8+0.1* 58.2+1.1 46.7+0.1* 57.4+0.3 31.6+0.0* 60.3+0.2 32.9+0.0*
18:3 2.8+¢0.0 2.1+0.0* 3.5+0.2 1.7+0.0* 2.9+0.1 0.9+0.0* 3.1+0.1  1.0+0.0*
Other™  2.2+#0.1 1.1+0.0 1.3+0.1 0.9+0.2 1.6+0.8 1.0+0.1 1.1+0.1  1.1+0.0

Values are expressed as mean + SD (n=3).

a : These values were cited from our previous paper '”.

Abbreviations: RT, room temperature; HOT, boiling water.

*: The fatty acid of less than 1% in both RT and HOT was 14:0, 15:0,17:0, 20:1 and unknown.

**: Significant different between RT and HOT (p<0.05)

As described in previous paper”'”, after separating phospholipids by TLC, the part assigned to be
LPC was scraped, and was methylated.

zZ B
REWMDAY —FVEFTHSLPLIE, &£ T7Iu—REUEHGKRZER LTS E
ZMorrison 5 1ZH SR LTV 38, DNERBOSAIIHEEINTVRRITRE WY, B,
Ahmadi-Abhari & 13/ 2188 2 I\ 7 LPCIR SRR T, IRIMLPCOS gk KN CEARZTERT 5
ZEY F 7, 20-50°COMULIREELI T TYH, BRI CEBEEAERIIIERING 2k, K
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50°C 16 TIEKEDEAERIIBR I NG Z E2WE LT3, 20T &Ik I3k
DLPCZ% EDQLPLBEFEL T\ I & 2 MR T 5, T/KWBIZ X > T, B ORED K D S
MEDEOREEICR D, TIu—20BHLMHEIINS 2 EBREIN TP, b L, D
LPCHMFAE L Tt 61, IR Xy iciifbhic 7y Su—2 L Eadkz kR L', PL-Pi
HIZFREMEE L D BB ENS BB EEZ oD, 2D L) LRI nkd -7 (Fig.
2), > T, NEWHDAY —F Y ¥ FLPLIZEM LB L HAERZIEE L Tnwb EEZ, LTDHE
Brfrolz,

K QLB TR DRE WHEDS K D LB i RS ISR SN 2 s Tn» 30T,
CNETHE LT AKEM 7Y /) — LTl SN WCh-LPLV Y\ 8% 7, %
DFER, WAKIE (48°C 24IKt[H]) TE1% D 1R EHIK DRT-PL-Pids4: ik 056.8 (ug/g starch)
72581.2 (ug/g starch) (ZHIAL, HKiFE EFAS (18min, 92°C) X)L (40min, 50°C)

BT S IKLEEDORT-PL-Pinih% ¢ (Fig. 2), ZD#&IZZ2NZH10% M L7z, —7,
AL L 72380 ORGSO RT- X O HOT-LPCO IS, MEABIDSE &5k ETH
UCThor (Table), LALiahss, KMHEIER ORI TIZ, HOT-LPCO SRR
Ak EF L TH o755, RT-LPCTIZ16:0DEI &34 LC35.1%2>530.1%I127%: D, 18:2D
FADIEML T53.4%0°558.2% 127057z, Ld I DHEEIE, KiE EAHOMERT-LPCOH
HELRUTH-o7, DF D, MHAKWEIC XD &A1 S92 -7 Ch-LPLY AU DB &
& FRRIC I8 2MIBEF L BMIE THH Z 2R LT 5

PLEDZ ED5, WAMBIC X 2 & D ZE RGO TR V1212, ZORESEICHA
IAFE NI S BECh-LPLIE S EDEEE L T BE 2 L, F7k0 2 L\nhigaix, el
WS, ] 5D T % HECh-LPLE G EHAAEFNTHE T L HRR L TWwE, 20D
Ch-LPLE A ARDNRAKMIRDZEMIZ K > TE, S RIOFERE X D FihhH 2= 1 28§ 2 WTRE DS
b5,

Ch-LPLIZEIZ LAl A AR TH 5 18: 20 SR I LT 503, £ DA DL E I LA
HEIiRD> 5 72 2 St-LPL& ) 8\ 2 E 231 530T 2 21920 1821473 & DR W% ST

PICE > THICZDALEMIIZNT S EEZ 65, Ao, BHEEDFHTRAEL TS Z

0o DI % HECh-LPLE SR D KER 303, Wk DWK - B2 - BI{LIRHICE IR T S 230,

DFENTY ) EEBRINPTWIRREIC R o7 EHEE I N2, 2, KA Z S DB S

RDO—Er DRSO FHEEICHAAENT, HRT7 Y /) — NV EEBINPCT ot E L
57z,
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Effect of Warm Water Treatment on Distribution of LPL during Gelatinization Process
of Wheat Starch
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Summary

We previously suggested that the lysophosphoipid (LPL) fraction of the starch granules
contained the stable LPL (St-LPL) extracted only with water-saturated n-butanol (WSB) in
boiling water (HOT), and changeable LPL (Ch-LPL) extracted with WSB at room temperature
(RT). We investigated effects of warm water treatment (WW'T, 48°C for 24h) on distribution
of these LPL.

In the starch subjected to WWT, the onset temperature of the rapid increase in paste
viscosity increased, the relative concentration of RT-LPL(Ch-LPL) were higher than that of
the untreated starch, and linoleic acid was the main fatty acid of the Ch-LPC.

These results suggested that the structure of starch granules was reorganized into a more
stable structure by WWT, but some of the starch-Ch-LPL complexes did not participate in

this reorganization and indicated that these Ch-LPL were readily extracted at RT.
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Analysis of the complications that arose in cases of digestive
tract hemostasis based on diagnosis procedure combination
survey data
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Introduction

The factors that affect the complications rate in cases in which digestive tract surgery
is performed to achieve hemostasis were investigated via a Bayesian network analysis of
diagnosis procedure combination (DPC) survey data collected between June 2006 and
December 2008. DPC data for 645 cases that fell within Major Diagnostic Category (MDC)
060140 were collected from 20 facilities. In the quantitative analysis, complications rates
of 42.5% and 13% were detected at the low- and high-volume facilities, respectively.
The three most common types of complications and “others” were extracted, and their
incidence rates at the high- and low-volume facilities were determined. Furthermore, the
relationships between the frequency of each type of complication and the medical treatment
administered or the associated treatment fee were investigated. The information obtained in
this study is useful not only for increasing safety but also for improving hospital management
because it was found that health resource use varies according to the kind of complications

experienced.

Purpose
In this study, we used DPC data from multiple facilities to perform an analysis of the
factors that influence the risk of complications and the medical resources used to treat
various complications in cases in which surgery is performed to achieve gastrointestinal

hemostasis.
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Methods

This study was based on DPC survey data relating to 645 cases that were collected
between June 2006 and December 2008 at 20 hospitals. Diseases that affect gastrointestinal
hemostasis (MDC: 060140) were targeted. All statistical analyses were performed using the
SPSS Modeler 13 or IBM SPSS Statistics 22 software.

The risk of complications was estimated based on various factors, such as age and the
number of beds in the treating hospital (facility volume), using a Bayesian network. The
associated conditional probability equation was defined as follows: P = P(Y1|X1,X2), where
X1 is represents age and X2 represents facility volume. Age was divided into high (>65
years old) and low (<64 years old) groups. Similarly, facility volume was divided into high-
volume (facilities with >500 beds) and low-volume (facilities with <499 beds) groups.

In order to determine the impact of complications on hospital management, the fee for
service to the per-diem payment system (PDPS) fee ratio (DPC ratio) was calculated, and
the frequency of DPC ratios of >1 was calculated in cases involving four different kinds of
complications. The complications were divided into the following four groups: 1) bleeding/
anemia, 2) inflammatory disease, 3) disuse syndrome, and 4) other complications. In
addition, in order to examine the impact of complications on medical resource allocation,
the clinical fees for various clinical procedures and items, including drugs, other treatments,

examinations, and imaging procedures, were aggregated and analyzed.

Results

The complications rate data obtained using the Bayesian network are shown in Table 1.
The conditional probability of complications peaked at 46% in the high age and low volume
group. The complications rates of the low age and high age groups were 24% and 31%,
respectively. The low-volume and high-volume facilities exhibited complications rates of
42% and 13%, respectively.

The incidence rates of each of the four types of complications were determined in the
high and low age groups and the high- and low-volume facility groups, as shown in Table 2.
The frequency of bleeding/anemia was 3.7% and 19.9% in the high-volume and low-volume
hospitals, respectively, whereas that of inflammatory disease was 2.0% and 7.5% in the
high-volume and low-volume hospitals, respectively. As for disuse syndrome, it occurred at

a rate of 0.0% and 3.5% in the high-volume and low-volume hospitals, respectively. Finally,
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other complications were seen at a frequency of 7.7% and 15.6% in the high-volume and
low-volume hospitals, respectively.
The proportions of patients that exhibited DPC ratios of >1 among the cases involving

each of the four different types of complications are shown in Table 3. In total, 57.5% and

Table.1 Results of Bayesian network analysis

Factor complication incidence

Age (low) 24%

Age (high) 31%

Facilities volume (small) 42%
Facilities volume (large) 13%

Age (low) n facility volume (small) 36%
Age (low) n facility volume (large) 8%
Age (high) n facility volume (small) 46%
Age (high) n facility volume (large) 15%

Table. 2 The incidence of complications under the large or small facility volume

Complications facility volume R P
incidence

large 3.7%

Bleeding, i )
eeding, anemia small 19.9%

. large 2.0% -
Inflammatory system disease small 7.5%
large 0.0%

Di d

isuse syndrome small 3.5%
o large 7.7%

Oth licat )
er complications small 15.6%

Chi-square test **: p <0.01

Table. 3 The ratio of the patients with FFS/PDPS >= 1 in cases with four kinds of complcations

Complications ratio of FFS/PDPS> = 1 p
Bleeding, anemia 56.3% *
nﬂammgtory system 46.9%
disease
Disuse syndrome 66.7%
Other complications 54.5% o
complications Yes 57.5% '
P No 39.2%

Chi-square test **: p <0.01 *: p <0.05
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39.2% of the cases with and without complications, respectively, displayed DPC ratios of >1.
Among the cases involving bleeding/anemia, 56.3% of the patients demonstrated DPC ratios
of >1. In addition, such ratios were seen in 46.9%, 66.7%, and 54.5% of the cases involving
inflammatory disease, disuse syndrome, and other complications, respectively.

The mean length of stay (LOS), age, and medical fee values for the cases involving each of
the four types of complications are shown in Table 4. All of these parameters were lower in
the patients without complications than in those with complications. The highest mean age,

LOS, and fee values were all found among the cases involving disuse syndrome.

Discussion

By performing Bayesian network analysis, the risk of complications was shown to be
highest in the cases involving older patients and low-volume facilities. Reductions in
physical function due to age are considered to be associated with complications. Since
the frequency of complications differed according to facility volume in this study, it
was considered that safety management systems and perioperative techniques might be
influenced by hospital volume.

Among the cases examined in this study, the proportion of patients with DPC ratios of >1
was over 50%, which indicates that the cost of treatment was higher than the treatment fee.
The mean drug cost was more than twice as high in the cases involving disuse syndrome

than in the other cases, as shown in Table 4. As drug costs are included in the medical

Table 4. Mean values of various clinical parameters in the patients with each type of complication

Item Bleeding, anemia Inﬂammatory Disuse syndrome Ot.her. No complications
disease complications
Length of stay ( days) 12.4 11.0 15.4 10.4 9.9
Age (years) 69.2 65.8 79.3 63.6 63.1
Dosage (points) 1,181.7 1,883.2 5,340.5 1,332.3 1,174.9
Injection (points) 1,598.0 1,456.8 2,045.6 1,400.0 1,218.6
Drug total 2,779.7 3,340.0 7,386.1 2,732.3 2,393.5
Other treatments 118.6 103.6 194.8 68.9 81.1
Surgery 7,014.5 6,399.3 7,640.8 6,333.2 6,746.1
Inspection 4,177.7 4,058.0 4,770.0 4,932.0 4,484.6
Imaging 923.7 903.2 1,053.6 1,061.4 657.9
Rehabilitation 829.5 653.8 4,039.2 517.1 51.4
Total fee (points) 49,418.3 45,790.4 65,756.9 44,091.0 39,953.0
N 32 80 12 77 459
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treatment fee under the DPC/PDPS system, expensive drugs can have an adverse effect on
resource management in hospitals.

This study provides information that is useful not only for increasing patient safety but
also for aiding hospital management because it demonstrates that health resource use varies
according to the kind of complications encountered.

One of the limitations of this data analysis was related to the accuracy of the registration
data. Specifically, we are most concerned about the accuracy of the diagnoses ascribed to
the patients’ complications as this information was not evaluated during the registration

process.

Conclusion

Bayesian network analysis indicated that the frequency of complications was highest
in the high age/low volume group. The frequencies of four kinds of complications were
assessed in patients according to age (high/low) and hospital volume (high/low). In addition,
the proportion of patients with DPC ratios of >1 was determined in cases involving each of
the four kinds of complications. In total, DPC ratios of >1 were seen in 57.5% and 39.2% of
the cases involving patients with and without complications, respectively. The mean LOS,
age, and fee values were calculated for each kind of complication. All of these values were
lower in the patients without complications than in those with complications.

Our findings are useful not only for improving patient safety, but also for aiding hospital
management because it was demonstrated that health resources use varied according to the

kind of complications experienced.
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