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Philosophy Behind the Establishment of
the Ito Foundation

Approximately half of a century has passed since I established a meat
packing corporation for commercial products in 1928. While involved in this
business, I have had occasion to serve as chairman of the boards of trustees
of several organizations related to the meat industry, such as the Ham-
Sausage Industrial Association of Japan in 1972, the Meat Packing Industrial
Association of Japan, and the Hamburg-Hamburger Association of Japan.

In 1980, unexpectedly, I was highly honored to receive the Order of the
Sacred Treasure, Gold and Silver Star from the emperor in acknowledge-
ment of my contributions to the meat industry and improved human nutrition
during my career. This illustrious award provided a strong impetus for me to
act on my long-standing concern for the future of meat packing industries.

My commitment to the establishment of a new research foundation for the
promotion of meat science was based on two fundamental philosophies : first,
leadership of the Association of the Meat Packing Industry should be trans-
ferred to people with novel ideas and, second, an advanced system for basic
research should be established in meat industries. Clearly, fresh leadership is
needed in changing situations for intensive development in the meat packing
industry. Although some technical product developments have been achieved
in certain individual corporations, the lack of basic research in meat science
at universities and other research organizations certainly will impede future
development of Japanese meat packing industries. It is urgent to end the stag-
nation in the meat industry through research support.

On the basis of these philosophies, I myself will resign from any official
positions in meat-related associations and will establish a new research
foundation to support and promote basic and applied research in meat
science.

Denzo Ito, Founder
June 1981
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(1) TAOERE, W, TS 5 IERERNEZE K O,
(2) mAOARE, B, TS 278 UITHA 247 ) REFEOMFFEREIZ 03 % Bk
(3) TR, WA, TS 5RO KL CIRH,

(FEFERD)
] R e AR AL B e A=At
51 Il WAFISTAEEE 481 60,000T-H 5# 18097 M

2 58 52 54400 4 12,064
3 59 60 49,800 7 17,000
4 60 62 48,000 9 18,100
5 61 70 53,000 8 11,681
6 62 79 58900 2 5,151
7 63 9 70,500 2 2,764
8 PRI EE 86 74250 3 1,900
9 79 60,000 1 500
10 3 70 50,000 1 2,000
11 4 86 60,000 2 5,000
12 5 81 60,000 2 4,000
13 6 81 60,000 3 4,000
14 7 82 65,000 2 2,500
15 8 81 69,100 4 7,000
16 9 78 59,000 3 5,500
17 10 82 60,000 3 6,500
18 11 67 47,000 2 5,000
19 12 57 41,000 2 16,000
20 13 53 37,000 1 9,720
21 14 58 40,000 0

22 15 55 41,000 0

23 16 55 43,000 0

24 17 56 48,000 0

25 18 11 10,000 0

26 19 12 10,000 0

27 20 15 16,900 0

28 21 11 10,000 0

29 22 11 10,400 0

30 23 12 12,000 0

31 24 13 13,000 0
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Dear Sir :

I am very pleased to send you and your organization a complimentary copy of the
research reports of the Ito Foundation. This research foundation was founded by the late
Mr.Denzo Ito to advance research in meat science. The research reports are published
annually. Unfortunately, the articles are largely in Japanease ; however, in the future we
hope to contribute to the international development of meat science. Any constructive
suggestions or critiques from others involved in meat-related research would be accepted
gratefully.

You will find out philosophy behind the establishment of the Ito Foundation described
by Mr.Denzo Ito, in the research report of the Ito Foundation, Vol.31 enclosed here. We
appreciate any interest you may have in our research efforts.

It is my great pleasure to publish this report as the chief director.

Sincerely yours,
Nov. 2013

Koichi Ito

The chief director
The Ito Foundation

Hoiihi Ao
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Functional peptides derived from fermented meat products

# W K
(RIS HERE - SRAEFGERT  FTh (R AR EH)

Tsuda Harutoshi

(National Institute of Health and Nutrition)

This study was designed to investigate a functionality of fermented meat products.
Lactobacillus farciminis HM2001, Lactobacillus alimentarius EM2001 and Lactobacillus

plantarum JAB2001 were used as a starter culture for the fermented meat, respectively. The

inhibitory activity of angiotensin I-converting enzyme was shown in all extracts of 3 fermented

meat, and the lowest ICs value was obtained with the fermented meat inoculated with Lb.

plantarum. This extract was applied to a reverse-phase HPLC and a size-exclusion HPLC, and

fractions were collected for an angiotensin I-converting enzyme inhibitory activity assay. The

ICs value of the fraction with the highest inhibitory activity of angiotensin I-converting enzyme

was 3.15 ug/ml.

1. B i)

REERNEMIZT -0y SEBTHEL, &
RLHAEERIE OTM, R EICHR T Mmoo
FIH & vo 72 K Oh DORAED: 2 BRE L 72 T4
mCH b POTITAROHRIEEZFIH LT
HEENTWD, 19T ITIERE & 22 9\ HEFT
SHD7ZDICRY =T —=DBHOLNL L)%
=V BUE, REEAMA Y — 5% —ORITHEA
TWbbDD, FEFARMIIBITILZAY - —H
DOWFFE L IERB EBENTV S,

ZOREKE LT, FLBHIZE > TARHRTOA
HAWETH L EDPBITONL, HHEEARTO
BRI OEF I L <, BOKGIEME, SR
BIOMKpHE EEE L EFTHHIR T L LTE

AbNTVwEY, ~MICHEBAERNBEHOR S —

7 —ZEAHKTH S Z DLV, FOMoF
BBk OROFH M S hTnws ", £
DYy, AN S ORI A AR b 725
N2 enWifEshs, 722 21X, 7unstF
T4 7 AABR R ERIBAT 52 LIk o THEE
ARSI 2595 2 LBE S hTw
Bo L LBDS, 20O RHESERNT TR
R ERZRT LIRS 2w,

FERE AR DA S BB & L TR
%, BHEREL X OMKpHAE AT 2 HBAMY D
%o FOETEAICEE ShTw 3R (5
LAY)Th D ANBIIRE %2 A L7256
mTH Y, FICEEMELTEEIRTWS [7
TRV, BPECHEAAT SANBOR TR
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Tablel Component of fermented meat
Component Ratio (%)

Beef shank 72.3
Porcine backfat 15
Common salt 20
Potassium nitrate 0.05
Glucose 0.5
White pepper 0.2
Onion 9

Cell suspension 1.0

ROEVWBEZERLTWLEZEZLNTVDSY,
BREH PN, WS, 7, ], 7FOICAR
A LIF7t%, MoK THELL, EAXT 5. 1
~2HAMIEFOF FICL, KITKZRNE TR
D, 1~ 2/ FEMEARRBSELLDOTHD, 5
FE AL & RIS, BRBEIF & L TIOR3 TE
P, BRI X OMKpHZ: E3B P o b7,
B9 L3R VERIR E M 2B VR ROBIRTH
D, EIREEE L CEBERYS 5 2 &SRB
WCHISNTWE Z LD, HHEMAEDOHERR
&7 B RETEDSE Vo
AT, 83 U HSkO IR & Vv 7- 38R
BEROREREMEIC O WTHRE L7z, FSREAR RN
SEEOEA L RTY V87 BOSRIRHEATY
L7280, XRTFRFHHWET I BERIBINT
BT ENHOENTWS, £2°T, SHEIFFEICHE
MEFESHHETEL T V¥4 7 v ¥ VEREH
(ACE) M#E~RTF FEHERL 7z, ARSI
T - B OBRTIEG DL 25720, —ISH
MEER &EOEREF I SR FTRAFO—DLEE 2
LNAHEHN, ACEHERTF FE2FRIIAED
RBAANTHIUIZ) L) A7 2K TE 50
REMED D %0 AWIZED HIIL, 83" L kOB
Wx AW RBERNRS 25, ACEMEXTF
FERRERTLHTH 5,

2.7 &

2.1 MEHRKk

B 12 1 Lactobacillus farciminis HM2001,
Lactobacillus alimentarius EM2001 3 X O
Lactobacillus plantarum JAB2001 # H W72, Z
A5 O TR AR FE B ) 3 D A58 1 FLIR JE B AT
[7FAV] 250HRETHLDTHY, HEBY
MFETEE B X O16S rDNA O FETHE R h & Wl %
MELZSDTHEY, 72, WTNORKDL &
R MR 2 i U 7R S A SRR L 72, R
B A /RL, 26C C48MFM ML 72 L &
pHZABLLTIZT 20D TH5,

2.2 BHDOIER

HEFEANORHRIPTILSY 2S5F 1T L7k
(Table 1)o 9 4RlW, BERMEBLUT Y~ 4 F
F4mmoD I ¥ FIZLTHW 2, HAERBERIL,
Ak 2 MRSHAR: 1 CTHRAUE 28 L 720 B a0y
BE (1,000x G, 1047) U CHEW - WG % #
DRL72DOHEROKIZEEH LD 0% HWz,
A A A IS WA RS 1 %N 225C, #980%
RHC48IF IR 28 L 72 b D & BN & L7

2.3 ACEMEGHEOWE

ACER #7513 Cushman & Cheung® J7 Y %
ZEIUTOHBETHME L2 TYFA TV ¥
ZMEER (V¥ ¥, SIGMA) 1 unit% 2mL
D50% 7" L0 — WIZERE LOWHREL,
FREICIZ13 ) Wil (pH8.3, 300mM NaCl,
20uM ZnCl:) THREAML 720 HIREE - AT
yyuaAq ¥y (SIGMA) 53688mg# 1LFkiT ) FR
EEMI0MLICE R Lo IEBEWE L
WA L7 AN Z 5RO KICEE L
70C T304 M oML %, a5 (10,000 X
G, 2047) L, ML 7z L& oOpH% 332t
L7z0b, FEELCDHEL TR L N7z LR &R
Be L7,
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AAS0u LB X OACE® 25 u L 2 iRAIL,
37COKBTIOHHIE S 7208, FEERS0
u L&z, 37COKEBETO0H G S, &
D, S ROSE 1 & L T05N HCl %
125u LIMZ7z0b, WEfRTF V700 u L 2024
L7 w008k (1200 G, 549 L, L)@
W (BEER—F V) 500 u L x REREICE D, B
e BRIZ 205 P A2 720 REREI P12 1.0mL o 255
Kz, ZOBEOKRIVEIOLE (228nm) %
W L, b o st S IRIRE 2 WE L7z, xfid
WIERE O Rb D IS RFERE AN D 5 Vi
HEKER N, 79 v 71I23RBICH o100
05N HCl25 u L &2 Z 72 @ % w72,

PR (%) XA FostaATRkoiz,

P (%) = (Ec—Es)/(Ec—Eb) X100

Es, EcB X OUEbiz 2 Znidkl, sEBL
75~ 7 DODas% 7R T o

BICE TN RTF FERIIIRICY ¥l
TIVT I RO AREGEY THlE Lz, 2
DEZ VT, IColiZHM L7z, ICodA kD
ACEIGE%50% M5 3 i L L7z,

2.4 ACEMENTF FOMKEH

FEREFALIN100 g % 500mL O K 12 8% L 70C T30
S omBLIEE, w058 (10,000% G, 2057)
L7z MU L 72 BB OpHZESSICHEE L7200 b,
15LDE LY 7 — V% 552 2N 2 AR U 72 ik
MreREL7zb0z T NNKL —F —TH300mL *
TiA L72o WM Z BRSHZR L, SO N7hmE
Z10mLOKICER L 72 0% E L,

A2 WAR s o< M5 7 4 — (L-6200
Y AT A, HITACHD) 2t L7:0 7 7 &1
TSKgel ODS-100V GR Y —) % M\, ii#
1.0mL/min, WOtk E215nm il L7z, BB
12130.05% TFAKE W %2 v, 005%TFA7T & +
ZMUNMEBETT IV NENT 2, 55EIC
SR L, SR 72 S) % SRR L 72 D BRI

Table2 ICs0 of the ACE inhibitory activities of

fermented meat extracts

ICs0 (u g/ml)
1660 (350) *
1850 (300)
1540 (260)

Starter culture
Lb. farciminis HM2001
Lb. alimentarius EM2001
Lb. plantarum JAB2001

* . Figures in parenthesis are standard deviation (n=3).

L, ACERHZEGM:ZWE L7z ACEME G %
A5 % FRL oS TR O L7z, ACE
PGP % 7R L7z Hi5riE, WMHPLCY A7 & &4
4 ZHEB# 5 & (Superdex Peptide HR 10/300
GL) %MW CHE L, ACEFLEFHMEZE W@ L7z,

3. BREEE

3.1 FEEEEEN O ACEBEE

Lb. farciminis HM2001, Lb. alimentarius
EM2001 3 & O°Lb. plantarum JAB2001 T L
eEREGITVTND ACEEEEZRL, 2
D & FICol:JAB2001 4k T oL L 72 Z6 1% £ Py i
T bWz /R L7 (Table2), 2T, DI
IZJAB2001 R TR L 7= S8 A ok © ACERH
EXRTF PR 72

BIRL7-BHRIZENP TOEBTENRIFTH S
72T, BRMHALEICH L COMMEZ A3 50,
bbb, pH25IZHHEE L 72 ALB A IZHB W T
b 3R E THEDOBAIIR SN, v VHiT
KTHAH0xgallDi/NMEFBHIEEEIZ20% & 5
<, ANLB#h T AT Z R THEKRTH 5. £
D7D, ARHRISHETHEN L BICEE TRE
T S EPHRETE, HNHEEOUWH IR
TREMED E V. S512, ZOMTHE L - 5HEA
WHIZE IS ACEMEXTF F2H 52T
%2 LT, MumMEEH b HIfECE 2 ERE GO
HIEELHFGTTELDDEEZ BN,

3.2 ACEMENRTF FOKEHR

JAB2001# TR L 7 S8R A B o fil i &
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Fig. 1

A chromatogram of the fermented meat extract obtained with reverse-phase HPLC.

Table3 ACE inhibitory activities of 7 fractions after reverse-phase HPLC and 1

fraction after size-exclusion HPLC.

Fraction* ACE Inhibitory activity (%) 1Cs0 (u g/ml)
1 477 (17) ** 125 (44)
2 ND*** _
3 59 (5.0) 927 (710)
4 60 (5.8) 1005 (697)
5 _
6 _
7 _
8 314 (1.2) 315 (0.12)

* : Fraction numbers correspond to numbers in Figuresl (1~7) and 2 (8)

* : Figures in parenthesis are standard deviation (n=3)
* : Not Determined (less than5% ACE inhibitory activity)

FRETRRI P RATEATren L0y
P . i T
- |

B

Fig. 2 A chromatogram of the ACE inhibitory
fraction obtained with size-exclusion HPLC.

HPLCIZHEL, 542 L7z (Figl). 55
ht@ﬁ@ﬁ%%ﬁ%k%mm@%éﬁ,mm
FHSEGPE% %2 L7z (Table 3)o W% 1 T\
ACEMIEG AR SN izizw, T OW4%HE

RSO FHHPLCIC AL, 3205 %1%
720 BONZWMGDH B, FHWACEMEG%
RL72bDEY A XY A T 2 L7 (Fig2)o

DOWDOACEREEMEIZ31% TH D, IC0iE3.15
ug/mcTHotze 72, ACERHERTF K4y
TEIZY A XPERHPLC O H4 5, 300~1,000
LEM S Nz,
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ACEREEIERMORVEETH L0, &K
o7 F FERIST 5D % Wk
DT F FEACED UG L73f, BERIGEN
EDIZODOIYE (BREeAFIvagr) &
DFIBHEIMEL % 5 7200, BEREVEERA A
FEE< b, £2C, ACELHEZ L SH
RRICEEZRINT 52 LT, AhT EoHERN
HEBELSHE (T v Fax—va v »%
ZEINHWHLEN TV D, REBRTIZACEL
2105 MRS 8 g7 %ICEEZRmLTB Y, K
FERTH SN2 R AT Lo BENETIZ 2w
EEZLND, ZO10, BREGICETNL X
7F FIZACEBLEREEZ A9 5 W HETEATE Vs
SBIIZORTF FOT I 7 B &2 BT L7720
5, AT F FEHWTACEME GOl
LR BT BT ETDH 50

4. 8 B

AWEFECILFERE £ B DB RETE 12D W TS
L7z FRICHEREEXR T MIZEH L, ACERE
RTF FOHRZHWE Lizo FEREEARN OH
1L, BICERAB TOEFTESRIFTHLH I &
BN E o TWD T F AV HKROILBAR 3
e vz, ThSORkE v TEhZ iRz
TRZWEL, IEEOACEMERMZME L
72kERE, Lb. plantarum JAB2001% W72 DT
RO ECICHEZ R L72e 22°C, Zoihiz
WAHHPLCIZHE L, 40 L 720 KW I2DOWT
ACEMIE G2 ME L, @V HEEEZR L
53 % FREEAHHPLCICHE L7220 B, A4 XHERR
HPLCIZHE L 720 MR S N2 328§
ICafifi123.15 u g¢/mlITH - 720 G121 BRAETEFEBE
BEWNBEGORBICET 5L, TOmGIIEEN
BXRTFROT IR Z TS 2 TFETH S,

X W
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Development of the method for efficient utilization of porcine blood as an

antiobesity or a cosmetic food ingredient

Hiroshi Kamisoyama

(Graduate School of Agricultural Science, Kobe University)

It is well known that edible meat products and by-products are notable sources of
essential nutrients such as protein, minerals, and vitamins. However, there is little attention to
the biological functions of these products. In Japan, blood is not usually used as food materials,
and therefore, has been wasted as a by-product. In the present study, we have investigated
about the development of the method for efficient utilization of porcine blood as an antiobesity
or a cosmetic food ingredient. First, we investigated the effects of water soluble heme iron on
diet-induced obesity in high-fat diet-induced obese mice. Dietary heme iron significantly
decreased plasma triglyceride concentration in high-fat diet-induced obese mice. The weight of
epididymal adipose tissue was decreased by dietary heme iron. There is no significant
difference in food intake, body weight, and liver weight. Next, we investigated the effects of
water soluble heme iron on food intake in normal mice. Intraperitoneal injection of heme iron
did not influenced food intake in mice. Finaly, we investigated the effects of water soluble heme
iron on melanin production in melanoma cells. Addition of heme iron to the culture medium of
melanoma cells did not influenced melanin content. These results suggest that the natural
ingredient water soluble heme iron could be a promising candidate for the food ingredient to

prevent or ameliorate obesity and hyperlipidemia.
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Table1 Composition of experimental diets

(g/100g diet)

0 1 3
Casein 21 20 18
L-Cystein 0.39 0.39 0.39
Corn starch 2094 2094 20.94
Sucrose 89 89 89
Soybean oil 2 2 2
Beef tallow 329 329 329
Cellulose 6.5 6.5 6.5
Mineral mixture ) 1.3 1.3 1.3
Vitamine mixture?’ 17 1.7 1.7
CaHPO4 + 2H:z20 0.71 0.71 0.71
CaCOs 21 2.1 21
Potasium citrate 13 13 13
Choline-tartrate 0.26 0.26 0.26
Heme iron 0 1 3

1 AIN-93G Mineral mixture (Japan SLC, INC., Shizuoka, Japan)
2) AIN-93G Vitamin mixture (Japan SLC, INC. Shizuoka, Japan)

L, 10% i % & e D-MEMB; i (of BB
) T2ARFHIREER, o B,
PEAN 28k % & Ot B sV 1301 mg/mlE % 3
YCEREORNREMIZSRL, 6 HRMEEER, M
fazml L 72, 135 M7zt % 2N NaOH % H v
T37C T 1 WpR@E L, 450nmO WG % 2§
BTl TAT = &WME LTz, BRI IX
Bonferroni/DunnikiZ & Y 477% - 72,

1 mg/ml/K %
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FEERZ BV THOWIRIEEAN 81, 7Tvh )%k
TurT7 =X TomEnizboTHn, A
ABFEBBECELI NS, TORKE I
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Fig. 1 Effects of heme iron on the weights of body, liver, and adipose tissues in highfat diet-induced obese mice.
Data represent the mean +SEM for six mice in each group.
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Fig. 2 Effect of heme iron on plasma triglyceride concentration in high-fat diet-induced obese mice.
Data represent the mean = SEM for six mice in each group.
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Fig. 3

Effect of intraperitoneal administration of heme iron on food intake in mice

Data represent the mean = SEM for six mice in each group.
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P =0.033

Control

Heme iron
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Fig. 4 Effects of heme iron and vitamin C (V.C) on melanin concentration in melanoma cells

Data represent the mean = SEM for three wells in each group.
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Research for a growth phase soccer player, the nutrition intake and

livestock product origin heme iron ingestion necessity

w o kX T
(R 27K

Yoshiko Sakamoto

(Kobe Women's University)

72 high school male soccer players were administered between 3.5 mg, and 7 mg of heme
iron supplements over a period of one month. 51 of the 72 subjects showed a decrease in the
count of hemoglobin in their blood samples. 56 of the 72 subjects were not anemic, while 16
subjects were anemic. The 56 non-anemic subjects showed no sign of increase in hemoglobin
count in their blood samples after administering the heme iron supplement during the period
of study.

In observing the nutritional intake of the soccer players versus the energy output from
physical activity, 52 of the 72 subjects showed a decrease in hemoglobin count from lack of
vital nutrients such as protein, iron, zinc, copper, vitamin B6, and vitamin C among other
nutrients taken from the diet. Therefore, we observed that the heme iron supplement does not
effectively cover the deficiency of heme iron in the blood. The healthy production of
hemoglobin in the blood should basically come from a balance of food intake and physical
activity in healthy young athletes.

However, during this one month study trial, we observed one case where the anemic
subject displayed a hemoglobin count of 95 g/dl was able to reach normal levels ie. above 14
g/dl after one month's administering of the heme iron supplement.

Therefore, in order to establish the effects and affects of heme iron supplements in

extreme cases where subjects suffer from acute anemia further study is necessary.
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table. 1 The physical situation and energy consumed energy intake nutritional intake of the subjects
Height ~ Weight Bbody fat BMI JIOB - 1GB After | Enersy - Energy
cm kg % g/dl g/dl kcal kcal
A&"ﬁ% S VWi 61.0 134 20.7 146 142 3144 2930
SD (%) 56 72 44 20 12 11 354 640
]}:Etearkgg Protein Fat Carbohydrate Potassium  Calcium  Magnesium Phosphorus Iron Zinc Copper  Manganese
kcal g g g mg mg mg mg mg mg mg mg
Aaverage 2930 1114 97.3 3864 3196 614 315 1530 104 145 159 430
SD (=+) 640 27.7 323 90.2 1064 297 96 412 36 43 42 299
VitaminA VitaminD VitaminE  VitaminK  VitaminBl VitaminB2 ~ Niacin  VitaminB6 VitaminB12 Folic acid Pa“;‘ggcnic VitaminC
ugRE ug mg ug mg mg mgNE mg ug ug mg mg
A&‘f% ¢ 742 97 10.0 283 152 173 256 1.84 93 389 945 120
SD (%) 711 77 48 313 53 62 80 65 52 200 250 67
PAECHE, BRI, <¥ Y, ¥F I VAT
3. BEREER

3.1 BARIREE & S FERCIRI
WHREBFOHERRNE TRV F—HHE, 4
VF— - REFILEE % Table 1 \ R T, BRI
171.7cm (£56), AHEI1X61.0kg (+72), AIGNE
FI3134% (+44) THolzo MHANEZTTE Y
fliAs, Bl L Bh S N5 IREETH 5 14g/dIKD
BTIIT24 164 Th o 720 HHEWH KA L85I8
it oM AE 7o ¥ EOELICOWT, &
PEW RN 2 BB O ML N 7 1 B VO
¥13146g/dl (£12), BRMFEOMHPANETOE
YEOFIHIE142g/dl (£11) &, bTHLTED
LZRET LA, TAVF—RERBIICOW
T, ZNENOREEELE LT, A VF—IZHA
ANDOEHEIIERE (20104E0) DX 5 L [FEA,
OB, BREEIL NV 3 E L, AECHE, TR
H, RAAEIIEEL AV F—EALP C F : C
=15:25: 60D TR NF—HRTHH Lz 20
fio R F i1k, HARANOZFEIULHE (20104
) BV THEREDSRE SN TV 5 b DS
wE, RESNTVULEWDLO (H1) 74,
¥¥3IvD, ¥¥3IVE, E¥3 VK,
NN T V) BHZOREE L, MR LTk
HAEDM 72 SN TV R VEERIR, THRVF—,

1) :/,

XU,

Holzo WHIANF—EI1I3144kcalTH V), 3k
WL IZIZFA U THo7zoicxt L, BT 2L
F—132930kcal &, HHEREZ L TIEWEdo
7zo T AN F—FREI2748, FRE1I45%
EWHERBEICAAE ST A NVF—RPERTE T
RWEFIEBIICE 05 72,

3.2 FEWHEALSEHZOLAL
NEZOY AEMEINL, HEWHRAN LG
BIEA7TmgDEFZ 18, HULL{AEIBY
AEASEEIM L, R H RN Ak o EHCE B
35mgDET% 2, NEFO VY EPKTL,
HEP RN 2SR OBIE DS 7 mgDETF % 3 B,
UL ANEZBE AMEDMKT L, HEWHROA
ABROERE D35 mgD BT 4L LTENE
NOHIKIKDIL % Table 2 1273, 1#IE8%, 2
Fx13%, 3HEE24%, 4RHI27THTH o7, £
NZNOBERI—ICRE 5 W (Tukey) %
TolzfEd, AELEERONED» 72208 HIE
iix 1, 2B TE o720 BHED S OPOEE
HIE 3HOADF — 2RO FYELZ TRY, H
RO EFEICLHRAZ 572 L Tl 7z,
3.3 ZAILVF—TRE LD
IANF—FEEA T AN F [ EEE Lo
TWT UTFZANVF—FRE), HEWHEANL
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table.2  The physical situation and energy consumed energy intake,nutritional intake of the each group

Height  Weight Bt;;’tdy BMI b}elglfe HGB After Cf{{‘gﬂ%}; 4 }};‘f;kgey
cm kg % g/dl g/dl kcal kcal
groupl ﬁfiegf‘)ge 1728 638 148 214 139 143 3319 2907
SD (%) 51 92 43 29 11 10 389 654
group2 ﬁfz%ﬁge 1727 631 146 211 139 147 3198 3240
SD (%) 71 62 29 14 17 9 342 697
group3 (AVGREE 1708 598 129 205 149 141 3013 2636
SD (=) 51 52 32 16 1.0 13 277 536
groupd ﬁfﬁ%gc 1716 602 129 204 149 139 3183 3049
SD (%) 56 84 58 23 8 10 389 618
]?Sf;kgg Protein Fat Carbohydrate Potassium Calcium Magnesium Phosphorus Iron Zinc Copper  Manganese
kcal g g g mg mg mg mg mg mg mg mg
groupl “IETAEE o907 1112 109.8 3505 3021 566 305 1531 105 1438 150 371
SD (%) 654 227 454 828 799 267 91 410 2.6 39 316 1.377
group2 A(i‘]‘ffl'% ¢ 3240 1147 1102 4352 3423 774 348 1674 109 147 1.69 5.04
SD (*) 697 295 310 1108 1324 443 131 523 36 38 486 3122
group3 A(i’lvfrzj € 2636 1043 85.2 346.3 2683 545 273 1401 90 127 147 349
SD (=) 536 267 244 722 810 226 71 351 21 37 434 936
groupd A(';‘lvfrzf; € 3049 116.1 982 409.1 3594 612 339 1576 115 159 1.67 485
SD (%) 618 290 324 805 1043 260 89 395 45 47 378 1169
VitaminA VitaminD VitaminE ~ VitaminK  VitaminBl VitaminB2  Niacin ~ VitaminB6 VitaminB12 Folic acid Pﬂ“g‘ﬂe“ic VitaminC
ugRE ug mg ug mg mg mgNE mg ug ug mg mg
groupl Af}"frgﬁe 653 119 98 264 1.39 171 278 191 129 356 921 11
SD (=) 212 100 31 103 361 494 85 654 76 97 2360 56
group2 A(}ffﬁ%%e 802 115 104 258 1.69 1.80 242 1.80 83 390 10.14 125
SD (=) 683 98 33 168 657 757 85 670 51 194 3427 64
group3 A(?‘V:erz“;‘l ¢ 665 87 85 223 1.39 156 258 156 98 325 874 83
SD (%) 688 16 27 99 507 446 95 585 51 114 2375 16
groupd A@]Vfg; © 808 92 112 353 161 1.86 254 208 83 455 9.83 151
SD (=) 849 82 6.7 483 522 697 63 626 42 263 2067 73
FOBWENS TmgDETFT2 1, ZAVF—F M CHMIRDUCH B 23D - 7248, IR

L, BEYHEANLSOBIEDS35mgDET
2WE, ZALNF-HBEEST AV F B
EHos>THT UUFZAVF—=RE), HHEWH

T2HEE 3HTHRNEAINCD o 720 REEICRN
TR AVF—EGE, ZAEHE, IRE, kK
bW, FrIwLA, AVTLA, ANVITLA, T

KALFOBINEDS 7TmgDRET-% 3B, T R A, )y, Bk WS M, vy I

F—RREL, HEWHEANLGOBREA35mg FAT7YY, ¥¥IVB6, "V FF VB €S
DBEFEAREL LT, TNETNOROHARIRN L IVCIEODWTAHREGENA LN, FFINES
IANF—HEE, AV — - RERBNEL TV OERIGEENENREZTH LA
Table 3 12/R9 . 18S9 %, 2BEN174%, 3# —ENGE, A, BRI, V>, 8k
H23%, AWEN23HTH 720 TNENOREGIC ﬁ%,ﬁ,595y36,573ycuowf%
—JCRLE AT (Tukey) ZATo 74GH, &8 LK LA BEMESRZTable4 (IR T, 512,
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table.3 The physical situation and energy consumed energy intake,nutritional intake of the each group

Height ~ Weight Bbody fat BMI bl'elgfe HGB After Cfrf‘sflrflye d I?:f{fg
cm kg % g/dl g/dl kcal kcal
groupl Af}"f” € 1694 59.9 146 209 146 140 2840 3258
SD (=) 50 44 31 16 10 L1 384 363
group2 A(‘l";vfrf; € 1728 616 131 206 144 14.1 3046 3614
SD (%) 50 64 24 15 16 10 414 544
group3 A(?‘Vfrzg ¢ 1721 612 129 20.6 147 142 3187 2487
SD (%) 50 72 37 21 11 13 255 483
groupd A&Vﬁ% ¢ 1713 60.8 136 207 147 14.2 3293 2739
SD (=) 68 88 64 24 9 11 300 418
li::tearkgg' Protein Fat Carbohydrate Potassium  Calcium Magnesium Phosphorus Iron Zinc Copper  Manganese
keal g g g mg mg mg mg mg mg mg mg
aroupl A2VETEEE 3558 1335 127.1 3756 3450 740 351 1810 116 166 422 167
SD (%) 363 66 294 70.1 196 290 67 279 17 19 1.30 206
group2 A&Vjﬁ% ¢ 3614 1343 1282 4645 4013 842 393 1873 135 184 5.18 191
SD (%) 544 293 306 746 1198 418 107 476 50 45 255 404
group3 A(i‘frzg € 2487 952 773 336.3 2501 476 254 1286 85 119 328 141
SD (%) 483 218 200 734 752 159 62 279 19 36 81 439
groupd A(i‘jvjrzfé € 2739 1019 8238 3829 3187 534 305 1412 97 134 471 150
SD (=) 1418 195 150 87.3 952 169 83 279 26 28 459 325
VitaminA VitaminD VitaminE  VitaminK ~ VitaminBl VitaminB2 ~ Niacin  VitaminB6 VitaminB12 Folic acid Pa“g‘gﬁe“ic VitaminC
ugRE ug mg ug mg mg mgNE mg ug ug mg mg
groupl A(";]‘frg%e 640 152 112 268 168 1.99 21 3235 118 385 10.78 114
SD (=) 213 78 22 92 258 331 5 822 60 91 1.623 57
group?2 A(‘l‘jvfrf; ¢ 762 107 130 438 178 226 23 2948 99 477 1134 164
SD (%) 634 77 82 604 610 867 7 672 44 285 2680 83
group3 A(fjfrz‘% ¢ 671 72 79 220 127 144 15 2396 10.1 312 811 81
SD (%) 702 39 24 102 486 404 6 856 58 111 2162 43
groupd ﬁ?}"fg}g © 839 94 94 237 153 153 17 2171 71 402 889 128
SD (=) 901 95 23 107 511 327 5 527 42 206 1.899 56
1D ANEZ T ERNE (LT 8mE) o7z,
118, mhaersov MEETE (UFEF 3.4 # %=
B &2 2REOMINEE D 38, 20K L OMFETIE, ETORTISHEWHEOA
THEEZI AR, 3FFOHINAEZ M5, 3HOK L8k% 1A HMBIL T 57285, 7284%514
THEZMO6HE, 4AROWMAELZN 7R, 4H0K DEFTIMHANETTE EDMET L7z, MHA

THENSHL LT, TNZTNOBOHEKIRN L
IAVF—EEE TARALF— - RRFEIEL
Table 51289, 1 181334, 1 281364,
038364, T 48311%, M5HIE54, N
6 13184, NV7HIZ6%, NV8HIIITHT, %
BT T AE 7 1 ¥ EBINE o) 934 7%

E7 0 € VEPEIMOZ M OFREE & 2 5 14g/dIEL
FOEFEHIS6HBY, HEWHERAN L BROBIE
DIMHPANEZ T MEDOZEALD 1 g/dIRiTH
WEBAEFPNTH L 2 &, X514 MO 5E
FOHTHEWH KA 2 FBIG O ~E 70
Y EA95g/dlE BLEIRG R TS 1 4380,
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table.4 The P value of the each group, about each nutrient

Energy intake Protein Fat
group 1 2 3 1 2 3 1 2 3
group 2 3 4 3 4 4 2 3 4 3 4 4 2 3 4 3 4 4
P value 259 000 030 000 .000 267 | 1.000 000 003 000 .000 735 999 000 .000 .000 2000 847
Carbohydrate sodium potassium
group 1 2 3 1 2 3 1 2 2
group 2 3 4 3 4 4 2 3 4 3 4 4 2 3 4 3 4 4
P value 036 578 995 000 009 190 037 462 997 .000 002 .339 452 050 885 000 032 063
Calcium Magnesium Phosphorus
group 1 2 3 1 2 3 1 2 3
group 2 3 4 3 4 4 2 3 4 3 4 4 2 3 4 3 4 4
P value 784 058 194 2000 003 877 600 018 AT8 000 006 161 968 001 019 000 2000 582
Iron Zinc Copper
group 1 2 3 1 2 3 1 2 3
group 2 3 4 3 4 4 2 3 4 3 4 4 2 3 4 3 4 4
P value 462 058 .386 .000 001 565 566 006 106 000 .000 456 406 287 681 .000 006 806
VitaminB2 Niacin VitaminB6
group 1 2 2 1 2 3 1 2 3
group 2 3 4 3 4 4 2 3 4 3 4 4 2 3 4 3 4 4
P value 596 048 135 000 000 927 766 020 002 084 006 711 804 024 .358 000 011 341
VitaminB12 Pantothenic acid VitaminC
group 1 2 3 1 2 3 1 2 3
group 2 3 4 3 4 4 2 3 4 3 4 4 2 3 4 3 4 4
P value 812 838 098 999 2309 192 923 013 128 000 004 615 204 489 944 000 250 049

Z O ®TFLE EWY kO Sk OB R A335mg T
Holllb P h b5 1 s HEolh~EZ7 0¥
MEX145g/dICEFTREA LTV L B EET
&, MHPANEZBY AMENIEE ORFHIHEED
HRANLBRA R L CHIMPANEZS B Y U io |
HIIMETELR W EAURIE I N,

F72, BRI ANVF-EHE AV —R%
TEY, MHANEZ B AEDMET L7 ET252
4BY, TAVFHEEG, ZAFCE, RE,
BARALH, FRVUTA, AT A, AT A,
RTATT A, Yy, $k WS M, E¥3I VB
2, FATYY, ¥¥IUB6, SV bTFUR
Y IV CIOWTHBRIEES D ol
EWD, HTYR Y MELTEEWHRAN LHE
ERLTH, ZAVF—FRERLILIT, NES
0¥ AR R KRR O LR S O AHNHE
Wiz shTtwniiriug, RMICER LRV
EAURIEE NI, SHOIFEORR ST E LT, &
FEPH RN 2 SROBHUN A1 7 A & e S
7ete®, FOHRIIHNT 2 WEEEY D S 2 L 2K

WTEhdol, 72, MPANEZTE AMED M
DOMFENCEEE Y, ML 7 =) F Uiz &0
72, WRIMLTORMORENTE b olzZ L%
Fohb, 5hiE, AR—VEFL L CTLERI
HAE/DE Y EZHEFRFTE TV RVETITH L
T, TANF—FRE FHENCRN, HiE ik
NLBROMB RIS, LD X ) SRR E)
DT DNT, L) ARG &2 f ) TIT 9 B2
WhHHEEZ DS

4. B 8

EAAET A — T ERRIS, 1A HMEED
HskA 28 %35meg$ 7213 7 mgiBIZ o I~
/U MEERWE LD, 728518 DEFT
MPANEZBE MEDMET L7z, MhANEZ B Y
YMEDSEIMOZW OIREE L % % 14g/dIVL EoET
6% B Y, lMHANEZ T EDIER OETFA
HHEPHRANLGEERL CTHIMPANEZTBE ¥
D EAIIHIFRECTE W EATRIR I NI,

T/, BEFHEIURRHAEL D, B AV F—
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table.5 The physical situation and energy consumed energy intake, nutritional intake of the 8 group

: Tai 3 HGB ~ Energy Energy
Height Weight Bbody fat BMI before HGB After consumed intake
cm kg % g/dl g/dl kcal kcal
groupl A{;‘er; € 1688 60.0 146 211 138 144 3123 3485
SD (=) 31 68 41 26 8 10 417 397
group2 Ai‘lvffg € 1697 599 146 208 150 138 2698 3145
SD (=) 60 35 29 12 9 11 306 319
group3 A&"Eg € 1731 617 139 206 133 145 3083 3718
SD (=) 47 47 31 11 21 10 485 642
groupd A(jlvfrﬁ €727 616 127 206 149 139 3026 3558
SD (%) 53 74 19 16 8 10 395 508
group5 A(an"jrg ¢ 1752 66.1 149 215 139 142 3437 2560
SD (=) 16 104 19 33 14 11 363 518
groupb Ai"jﬁ% ¢ 1m2 59.8 124 204 149 14.2 3118 2466
SD () 49 57 32 17 10 13 173 487
aroup7 AAVETAEE 1732 662 159 221 143 150 3278 2801
SD (+) 96 63 2.2 1.0 11 8 113 489
group8 A(ivjrf; € 1707 589 128 20.2 148 139 3298 2717
SD (=) 58 89 72 26 8 11 346 405
]?;‘farfg Protein Fat Carbohydrate potassium Calcium Magnesium Phosphorus Tron Zinc Copper  Manganese
kcal g g g mg mg mg mg mg mg mg mg
groupl Ai"fra € 348 1308 1506 3814 3518 696 373 1837 127 159 1.70 456
SD (*) 397 86 451 69.8 472 385 83 488 16 27 19 1.50
group2 "*(';‘lvjrg € 3145 1349 1154 3727 3417 763 340 1796 111 169 1.66 405
SD (=) 319 58 85 768 548 272 63 170 16 16 23 1.31
group3 Ai"jra € 3718 1285 1357 4875 4068 997 408 1893 123 166 191 595
SD () 642 338 260 104.2 1545 557 144 644 41 41 55 426
group4 A&Vf‘ﬁ € 3558 1375 1241 452.0 3982 757 385 1862 142 194 191 476
SD () 508 277 333 546 1049 318 88 394 55 16 33 87
group5 Aivjrg € 2560 995 8.3 3319 2723 488 264 1347 92 14.1 1.38 320
SD (=) 518 202 242 918 842 173 74 250 22 47 33 115
group6 /{flvfrl% € 2466 910 75.1 3375 2439 473 251 1269 83 113 141 330
SD (%) 487 227 189 706 739 159 60 291 18 31 47 73
group? A";erg € 2801 1022 865 387.2 2731 564 267 1434 89 129 145 384
SD (=) 489 229 119 1115 855 215 72 337 19 29 37 1.37
group8 A@"ﬁrﬁ ¢ on7 101.8 816 381.4 3348 523 318 1404 10.0 136 152 5.02
SD () 405 190 160 812 956 156 85 267 28 28 32 529
VitaminA VitaminD VitaminE  VitaminK  VitaminB1 VitaminB2 Niacin VitaminB6 VitaminB12 Folic acid Pan;octil&enic VitaminC
ugRE ug mg ug mg mg mgNE mg ug ug mg mg
groupl A(flvfrg € 822 190 127 272 163 215 30.7 223 134 445 1110 163
SD (+) 110 102 20 74 27 42 53 55 80 38 271 49
group2 A*;lvjrg ¢ 550 133 104 266 171 191 332 205 109 355 10.62 90
SD () 196 64 21 106 27 28 97 48 54 97 1.09 47
aroupy AAVCTAES 725 111 112 328 190 216 279 205 89 448 1193 127
SD (%) 294 79 10 207 84 1.00 90 70 51 238 386 78
group4 A(ivjrﬁ ¢ 780 105 140 497 171 231 304 247 105 492 1101 184
SD (=) 774 80 98 742 48 83 54 61 12 317 1.93 82
group5 A?;Vf”‘ ¢ 552 75 81 258 125 144 26.1 171 126 303 808 80
SD (*) 196 77 22 126 35 32 102 69 82 78 1.33 33
groupb ﬁivjrl‘g ¢ 704 72 78 209 128 144 234 1.39 94 315 812 81
SD (=) 789 25 26 96 53 43 83 53 51 120 237 16
group? Ai":"m ¢ 523 110 88 175 1.40 148 195 143 59 292 8.26 113
SD (=) 183 128 17 98 37 29 63 49 31 85 227 51
group8 A&Vf'f; ¢ 951 88 96 259 157 155 225 185 75 440 911 133
SD (*) 1027 85 25 104 55 34 48 51 45 224 177 58
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Effect of meat consumption upon preventing cognitive decline in the

elderly

it = WAl W T
(RUIL KK B B 27 S )

Ichiro Tsuji, Masako Kakizaki

(Tohoku University Graduate School of Medicine)

There were several previous studies about meat consumption and cognitive function.
However, the result of the association between meat consumption and cognitive function did
not consistent. One study showed meat consumption was significantly associated with cognitive
decline in the middle aged population, the other study showed there was no association
between meat consumption and cognitive function.

Therefore, the present study investigated that the association between meat consumption
(chicken, pork and beef, ham/sausage/bacon, and liver meat) and cognitive function among
Japanese elderly population. In addition, the present study investigated that the association
between change of meat consumption in the decade between 2002 and 2012,and cognitive
function.

We recruited our subjects from men and women who joined Comprehensive Geriatric
Assessment in 2002, and who hope to join the present study. After excluding subjects who
have previous history of stroke, head injury, and epilepsia, who have a limitation of daily living,
who have a body pain, who have vicarious response, who do not live in the catchment area,
and who have mild cognitive decline, we selected randomly. Then we conducted food
frequency questionnaire and cognitive function test 72 men and women. Among them, we
excluded from our analysis 10 subject who missed the data about meat consumption.Finally,
we analyzed the data from 62 men and women, and the mean age of these subjects was 82
years old.

In the present study, we found that meat consumption in 2002 and 2012 were not
associated with cognitive function in 2012. In addition, there was no significant association
between change of meat consumption in the decade and cognitive function in 2012.

We concluded that meat consumption or change of meat consumption were not associated

with cognitive function in the Japanese elderly population.
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FIE B VT, FEORMPREZ DB
ZOROBABERR L HES L 2 LARENRTY
%o PUEHOBPUHE & GBANE D BEIZ O W T DX
ITFZEClE, WEHRIAS WH TRANERE ) A
7L EHET LI EERT IOV, WHIEBI
L RRHER ) A 7 IR e T & 2R T
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LDOREIZOVWTWEZRH I N TV,

D720, KR TIEEREICB VT, 20024F
KRBT 2 W OEIUHEE £ 104 %  (20124F)
DOFBIFRBE & DL, B X U°20024E 2 5 20124 D
M ORWEBIUHE 02 b L, 104E5 0 Rk RE &
OMEABF T L HIE L, WITEE %L
726

2.7 &

20024F B & UF20034F (2920t L 72 s bR p i &
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9B, 20114E12H KK TR B L O HidhiE A
BWERHT, HETAERL TV H1014% D
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EURO-QOLEMAKIZ L b, BELHOH ) OF

HICHIRASH ), HRoWAETFZ 5%, REEE
THrHE, MENEHXIFEL TR WE, &§
R ED D 5 H BRIV L, 20124E12H 5 5
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WT L2 2 RIEONRE LTWD, D72
YD) H, 200240 WEIEIUHE D 7 — & 23K 4R
LCW210% %2 A L7z, 6240 % b SRR THEAT
ZHEML 720

WHHOBRUHEE X, 2002458 X U20124E L 3,
Sasaki® 12 & - THF S 7:BDHQ (AR AR
N EFHEEZ M E © brief-type self-administered
diet history questionnaire) ZfifH L 72", T ®
BDHQIZ, Z® 1 7 HIZB1F 2 &Y OHIUHIE %
BT %30T, WHEOEIUIS>WTIE, BA
HEWzEL), KA - FHW ERZE0),
NA - )—k—T - R—a, LN={ZDOWVWTHD
HHMEEDH 5. CHOOFHEA I, [HH 20
Dkl MR 1M (A4 ~61m] [H2~ 3Mm]
[ 1 W] [ 1 ERG] [BEXRro7z] ©7H
H25 1THHZERL, HET 2. ROFFEOMHT
T, 2 TORFEENOIHIZOWT [ 1 [\2
INRE RN ESTANOPE AN T E E R By
20024 7> © 201245 D 1045 [ > P BRI EE D 224 L
IZDWTUE, 20024F, 20124EFNZFNomE% b
L, [z L] WA T8l o 3#ITH 4R
BB LT,

A B% BE M A 1& . Mini-Mental State
Examination (MMSE) % H\272%, MMSEZ,
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N2%. MMSEDH}RIX30 1A TH Y, FHpias
B Zn13L, RRABRROIT 237,

© The Ito Foundation



22

PIR2AGE I FAICEY S 2 B JE s AR (Vol31)

Table 1 Baseline characteristics

Numberofthesubject
Age
Meanage(SD)
Agecategories
75-80years
80-85years
85-90years
MMSEin2012
Meanscore(SD)
Scorecategories
2lorless
22-26
27-30
Meatconsumption
1n2002
Chicken
2times/dayormore
1time/day
4-6times/week
2-3times/week
1time/week
Lessthanltime/week
Noteating
Porkorbeef
2times/dayormore
1time/day
4-6times/week
2-3times/week
1time/week
Lessthanltime/week
Noteating
Ham/sausage/bacon
2times/dayormore
1time/day
4-6times/week
2-3times/week
1time/week
Lessthanltime/week
Noteating
Missing
Livermeat
2times/dayormore
1time/day
4-6times/week
2-3times/week
1time/week
Lessthanltime/week
Noteating
Missing
In2012
Chicken
2times/dayormore
1time/day
4-6times/week

All Men Women
62 30 32
81.7 (2.24) 817 (1.88) 817 (2556)
8 129% 3 10.0% 5 156%
47 75.8% 25 83.3% 22 68.8%
7 11.3% 2 6.7% 5 15.6%
2738 (242) 283 (1.74) 274 (2.87)

1.0 1.6% 0.0 0.0% 1.0 31%
15.0 24.2% 7.0 23.3% 8.0 25.0%
46.0 74.2% 230 76.7% 230 71.9%

0 0.0% 0 0.0% 0 0.0%
0 0.0% 0 0.0% 0 0.0%
1 1.6% 0 0.0% 1 31%
22 35.5% 9 30.0% 13 40.6%
16 25.8% 12 40.0% 4 125%
14 22.6% 7 23.3% 7 21.9%
9 145% 2 6.7% 7 21.9%
0 0.0% 0 0.0% 0 0.0%
0 0.0% 0 0.0% 0 0.0%
1 1.6% 0 0.0% 1 3.1%
29 46.8% 11 36.7% 18 56.3%
20 32.3% 12 40.0% 8 25.0%
10 16.1% 7 23.3% 3 9.4%
2 32% 0 0.0% 2 6.3%
0 0.0% 0 0.0% 0 0.0%
2 32% 1 3.3% 1 31%
1 1.6% 0 0.0% 1 3.1%
15 24.2% 3 10.0% 12 375%
19 30.6% 12 40.0% 7 21.9%
9 145% 6 20.0% 3 9.4%
15 24.2% 8 26.7% 7 21.9%
1 1.6% 0 0.0% 1 3.1%
0 0.0% 0 0.0% 0 0.0%
0 0.0% 0 0.0% 0 0.0%
0 0.0% 0 0.0% 0 0.0%
3 48% 1 3.3% 2 6.3%
1 1.6% 1 3.3% 0 0.0%
16 25.8% 7 23.3% 9 28.1%
41 66.1% 21 70.0% 20 62.5%
1 1.6% 0 0.0% 1 31%
2 32% 0 0.0% 2 6.5%
3 48% 33% 2 6.5%
3 48% 2 6.7% 1 32%

(Tablel continuing)
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(Tablel continued)

2-3times/week 21 339% 7 23.3% 14 452%
1time/week 19 30.6% 12 40.0% 7 22.6%
Lessthanltime/week 10 16.1% 6 20.0% 4 129%
Noteating 4 6.5% 2 6.7% 2 6.5%
Porkorbeef
2times/dayormore 0 0.0% 0 0.0% 0 0.0%
1time/day 3 48% 1 3.3% 2 6.5%
4-6times/week 8 12.9% 3 10.0% 5 16.1%
2-3times/week 28 45.2% 11 36.7% 17 54.8%
1time/week 16 25.8% 12 40.0% 4 12.9%
Lessthanltime/week 5 8.1% 1 3.3% 4 12.9%
Noteating 2 32% 2 6.7% 0 0.0%
Ham/sausage/bacon
2times/dayormore 1 1.6% 0 0.0% 1 3.2%
1time/day 7 11.3% 3 10.0% 4 12.9%
4-6times/week 2 32% 0 0.0% 2 6.5%
2-3times/week 17 274% 8 26.7% 9 29.0%
1time/week 19 30.6% 10 33.3% 9 29.0%
Lessthanltime/week 6 9.7% 4 13.3% 2 6.5%
Noteating 10 16.1% 5 16.7% 5 16.1%
Livermeat
2times/dayormore 0 0.0% 0 0.0% 0 0.0%
1time/day 1 1.6% 1 3.3% 0 0.0%
4-6times/week 1 1.6% 0 0.0% 1 32%
2-3times/week 0 0.0% 0 0.0% 0 0.0%
1time/week 3 48% 2 6.7% 1 32%
Lessthanltime/week 11 17.7% 3 10.0% 8 258%
Noteating 46 74.2% 24 80.0% 22 71.0%
FERTHENT X, 20024F 3 X UN201 24 T CTO WM WAERIE8L7E (SD ; 223) THY, SR
OEPUHEEZ [ 1 |2 T 1 RG] 25 DR AE, 75~80iAT129%, 80~85i% A%

L, Wilcoxon ® JIEAL IR E I X 1 20124F @
MMSE & 45 5 % FLBE L 720 20024F %> 5 20124 @
104E [l 0 WETHRIUBE D2 kIC D W Tid, 20024F
B L U012 O WHEOERUHE D Z AL %[5
[Zfbz L) A ] o 38128 L, Kruskal
Wallis®OMEIZ & ) MMSEfS 5 % ik L7z, £H
HHIZ1E, Steel- DwassDHE & v 72,
AWFFETIX, WRFIHFEICL ) HEEHETY
%o ABEFEIE ALK AR B R 7 A FE R B 2
BEOKEDO S L IfTbNTw5,

3. BREEE

G OSARNENE & Table 1 1R F 0 5462
HDH L, BE484%, KIVE5L6% TH - 72, *F

758%, 85~90i&A%11.3% Td - 720 20024 I 1
TOFHAOENAE 1 ML EDHE13629%, 3 1

A D F1X37.1% T - 720 20024E K 11T DK
W - R OEBINASE 1 R EO#E1380.7%, M1
Al i DH1319.3% T o 720 200245 1T DN
L V—k—Y - X—a v OEHHE 1 ELL O
#1359.6%, M 1 ERIEOHEIX387%, LN—D
FIASE 1 W PL EOHD6.4%, 3 1 bl H
H391.9% Td > 720 20124F I 15T O Fo WA
1E 2L Eo#EIET773%, # 1 1\ Ko & 1E

226%, KA - FAORIMAE 1 EDLEOF &
88.7%, # 1 MAKHOHIZ1L3%, Na -V —t—

Ve R—a v OERDGE 1 B EOFEIET41%,
3 1 BTG DE1225.8%, L N—OEEAHE 1 [A]
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Table2 Association between meat consumption and cognitive function

1 time/week or more  Less than 1 time/week P-value
In 2002

Chicken

Number of subject 23

Mean score of MMSE in 2012 (score, SD) 280 (1.78) 276 (3.26) 0.71
Pork or beef

Number of subject 12

Mean score of MMSE in 2012 (score, SD) 278 (2.37) 278 (272) 0.78
Ham/sausage/bacon

Number of subject 24

Mean score of MMSE in 2012 (score, SD) 277 (2.66) 281 (2.04) 0.72
Liver meat

Number of subject 57

Mean score of MMSE in 2012 (score, SD) 250 (5.35) 28.1 (2.03) 0.14

In 2012

Chicken

Number of subject 14

Mean score of MMSE in 2012 (score, SD) 277 (2.46) 282 (2.29) 0.39
Pork or beef

Number of subject 7

Mean score of MMSE in 2012 (score, SD) 279 (2.39) 276 (2.81) 0.86
Ham/sausage/bacon

Number of subject 16

Mean score of MMSE in 2012 (score, SD) 277 (2.63) 282 (1.68) 0.75
Liver meat

Number of subject 57

Mean score of MMSE in 2012 (score, SD) 254 (5.03) 281 (1.99) 0.19

PLEo#1380%, # 1 AiGO#E1391.9% TH -
72

Table 2 12, 20024F 3 X UN20124E I 15 C o
OBEIUERE L, 20124FOMMSE A 2 7 O -
DI E TR T o 20024F 5 1 C OB AIRIAS 1 [H
21 Ph E72 5 2% OMMSE 2 2 7 O3 il
(SD) 1%, 285 (141), 1:EMIC 1 MIEKGDH D
X289 (1.18) & 741, Pvalueld0.71TH
BEaAIRON o7 FERS, KA - 4,
NH - )—F—T - R—a Y, LN—DERIZO
WTH BRI T P EERT 2% 1THAEMIZ1
| K O F O, 20124 OMMSE A2 27 D3
RSN Ao 720 20124 K5 15T O RO VR
£ & 20124F OMMSE A 2 7 o B3 & [ kR,
W, KA - FA, NA Y —k—=Y - R—a Y,
LN—=OEIUZDWT S 1 HEBNIC 1 [A2L -

2L 1HEMIC T HEREOFEDOMIZ, 20124E0
MMSEZX a7 D& SN Do 72,

Table 3 12, 20024F % 5 20124F O 104E [ o P ¥4
FHUHEE DO ZAL L 104E- 12 O RAIRERE & DBz
WTORRZ RS o FBARED 20024 20 520124
D TEALD % 72 o 2% DMMSE A 2 7 D3
i (SD) 1%, 283 (1.82), 20024 % & 20124F @
B CTWA Lo 3 (SD) 13276 (295),
20024F 2 5 20124F O [ THE N L 72 % 0 F 3 fE
(SD) 1327.3 (220) T& - 72, Kruskal-Wallis##
FENZ X B 3HEHOTFHED 2T 5 P — value
13035& 7 1), Steel-DwassDMiEIZ & 5, £
OB RICOWTDH A TP - valueld0.05L E
LY, 3WEMIC20124E K i TOMMSEA 2 7
FHEOZETR SN h o720 RIS, KA -2k
W, NA-V—kb—Y - N—a, L N—DER
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Table3 Association between change of meat consumption 2002 to 2012 and cognitive function

Change of meat consumption 2002 to 2012

No change Decrease Increase P-value

Chicken

Number of subject 25 26 11

Mean score of MMSE in 2012 (score, SD) 28.3 (1.82) 276 (295) 27.3 (2.20) 0.35
Pork or beef

Number of subject 31 24 7

Mean score of MMSE in 2012 (score, SD) 27.7 (273) 279 (2.29) 284 (1.27) 0.95
Ham/sausage/bacon

Number of subject 29 25 7

Mean score of MMSE in 2012 (score, SD) 283 (1.73) 27.3 (3.09) 280 (2.00) 049
Liver meat

Number of subject 42 9 10

Mean score of MMSE in 2012 (score, SD) 280 (2.05) 26.1 (398) 290 (1.15) 0.10

IZoWTh, 10FEHOBIEIZALR L, WA,
Bmo# o/ T20124:OMMSE X 2 7 0713 5
LNz,

AWFFEIC BT, 20024E 8 X U20124E12B81F 5
POV & 104512 (20124F) O RBHIMERE &
BE3E,  20024F 7% 5 20124F O 104 [ 0 PIREHR HUS 1
DAL & 10451 D FRARE R & o B % WGt L 7:
A%, PRIV EE & GRAIBERE & o IS AT B 20 B
RN o7,

AWFFEORERIT, PWEHRIE FRAER S R 7
IXBY LAY 2 v 2 & % 7R L 7z Barberger-Gateau &
OFFZERER & —F T 57, —F, WEHILE A
IERERY A 7 BMo %R L 72 Albanese 5 O
EZe & 3R B 1x—3 L &2, Barberger-Gateau
bOWIgRE, 77 v ATRET 5685 L LB L
AR RICHT B L ETH B,
Albanese 5 OWF7E1655% L E o E, £ > F,
FI=d, R"AZXLZ, AFTa, X
V—IFET 2 BB 2, AR L GRARE
e & ORI A WA L 7R TH 52 A
WFFEIE H AR T 2 P39 4E 82 0 B LI B W
TIEA ORI RE A BB L 72072 CTH D, x4
BOVHEROER, HIRTHA ¥ DD, Z0
) BAEROEVE LS LS D 5. F

Fa—,

TAWZEIC BT, HilE D 104E [ O BRI
DZEALE T DRDOEARKEEIZBIHE D 2 2 & 2R
L7z MEEICB W TERIRSEIC & ) AR EEAE
LR TV EDPEZONL, AIFFRICBNTH
WHOBIVHEBEAS, 42~60% DHETHA S L < IX
BML Cwizo WHOBIHEOMNININR5 X
Y VAT a— VoEROEMAARE S, JE
R AT 10— )VEIOR NI RE DT & B
WY 5 LD —EHOLATIFRTRIBEIN TS,
L2 Leh s, AFZEHRTIE, bR
BUHEE DAL & Z D% D BIFEREICRIME IR E
Birolze. TOZEXY, EEHAIIBWTIZAH
OERUHESML T, AR OK T IS
BHEDIZL W EDRBEN G,

4. B 8

ARFFETIZEZICB VT, 20024E 1 S 12 BT
% WH OBV £ 104514 (20124F) O RRAIMERE
L DR, B X V20024 2 5 20124F O [ D P FAIE
HUHEEOZAL L, 104E8 0 sRANFERE & o B # M
YAz EEHMEL, BIEEEML 2.

ZORER, 20024E 3 X UF20124E B T WK
(BB, KW - LW, NA -V —t—Y - R—2O
¥, LoN—) OBHUHE L, 20124 RS REM

© The Ito Foundation



26 PIR2AGE I FAICEY S 2 B JE s AR (Vol31)

7 (Mini-Mental State Examination;MMSE) A
I7 OFHMEIE T o Tz 72, 20024E00 5
20124F D 1045 [H] O WHFLIPUEE D224 & 10412
PRAIERE L OBEIZOW T D AR LR AT RSN
o7,

PEXY, EEE i THEOEIUERE &
ABERE DT X BE R 37, B OENCH EE 23BN
b LIZRA LT, AR T I EE
BIFE RV EATRENT,

X W

1) Albanese E, Dangour AD, Uauy R, Acosta D,
Guerra M, Gurra SSG, Huang Y, Jacob KS, de
Rodriguez JL, Noriega LH, Salas A, Sosa AL, Sousa
RM, Williams ], Ferri CP, Prince M]: American
Journal of Clinical Nutrition, 90, 392~400, 2009.

2) Barberger-Gateau P, Letenneur L, Deschamps V,
Peres K, Dartigues JF, Renaud S: British Medical
Journal, 325, 932~933, 2002.

3) Kalmijin S, van Boxtel MPJ, Ocke M, Vershuren
WMM, Kromhout D, Launer LJ: Neurology , 62,
275~280, 2004.

4) Jakobsen LH, Kondrup J, Zellner M, Tetens I,
Roth E: Clinical Nutrition, 30, 303~311, 2011.
5) Kobayashi S, Murakami K, Sasaki S, Okubo H,
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Effect of sports-nutrition-supports with intake of liver powder on women

athlete.

—Trial of the anemia improvement with fortified protein nutritional status—

A R gR - B0 SERT - WIR 3T - I
(HARSCHE AT 7, ILSHA A

Megumi Matsumoto, Junya Suzuki, Miki Katsumata®, Kazumi Asaga®, Tomohiro Noguchii

(Nihon University, College of Human and Sciences, *ILS Inc.)

Athletes frequently undergo anemia due to rigorous training, reducing food intake for
weight control and destruction of erythrocyte by repeated sole impulse. In addition, menses
make it difficult for females to improve anemia. In this study, to investigate effect of
ironandprotein supplementation, intervention trial for volleyball athletes appealing anemia
symptoms was performed. Capsules containing heme-iron and liver powder were used as
supplement (14 mg/day of Fe and3 g of pig meat extracts). Forty female and male subjects
(205 = 1.7years old, Female group; Hb : 128 = 02g/dL, Fer : 15.1 = 25ng/mL, Male group;
Hb : 151 = 02g/dL, Fer : 102.7 = 17.2ng/mL) from the volleyball players took test iron and
liver powder capsules every day for 2 months. After 2 month, subjects of all groups whom
values of Hb, Fer andFe were tendency increased, but not clear that effect of liver powder. It
showed that improve effect of liver powder on Hp and Zn levels in female group, but not clear
in male group. Furthermore this combination decreased“negative moods”, increased“vigor”
without constipation in male group. Supplementation of heme-iron amd liver powdertendency
improved anemia symptom in volleyball player. In conclusion, the supplementation of heme-
iron and liver powder is available for sports anemia of volleyballplayer.For the remarkable
improvement of the anemia symptom, it was thought that the improvement of the long-term

support and protein intake method was necessary.

) BHEDP S OFBPENSTRLTE NI LI

LpLtEZONLY, TO0, AMEREZ T

HIMFERIE LA R = OB B CTHIZET F7203UGET 5 720121F, SR TE L AN
LR ETHY, N7+ - A2FLIET BEROICERTE 2 X9 28HHE» bR
SELUERTODH D AKR—VHIMOKEKHDZ 0, SRR YA RIS X B 8kA o R
IEEBY R OHINI A - THINS 5 B LEEIZ W@ S TS, 72, BMEROYGEIZIE

1.B ®
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ANEZTE YR T 2 F Vi SRR ORI
Wy N BOERENBRLTEY, Af0s
YO EEIEMOE I NG Y, L L, HIlE
RKEETLIEOLEVLNT AY) — FOWE, B
R EOREEROBHETTUR - 3 Y O}
oo, HEWICEFEZHBEL WY, B
FEEEFOLIICHMLVES R THEINS
B2 AFOATHI O Z EAIEFICHE LV E WS B
7%, BFHREORR LT T L 2 AL WY,

INFTIHRA ISR TV A PELT,
HHERAMEHRONLE (Dts [~Na8k] L4
W) &V, BIMAERE R 2 2 SR R —2 24T
) FAEE NG, BMSENREZRRTE
T2o ZORER, WD AR =Y EMOYFEIZITA
LA TV OBDHRTH 5755, AIMFERAS
i, EHROLSVETIE, BFEEET LD
Lol-RUMOYR— b BZo)FE%x Lk
BT EARBEENT, ZOR, L XHGDS
WERR Y N7 OB EE NS5 L%
Hig L3882 b, #EE oy v %87 B
wIIIEN 2 7R L72s, RS & Em T &
Lol T2, MAPOT7VTI AMEDEEINL 7%
Polze SO LR, BHETA)—1tDF 23
JEEIE RIS, & 287 B REIRE % U1
FZICRESTL2012E, AHEHREOATIIRA
Wb ENEZ LNz,

Z 2T, AWFETIZ, NABY T Y X ¥ MSBE
MLT, & rEoldke UCHEDHRD
LN—=8w ¥ —Z W, IS ORIEHEIIC X 5
PRKIRIRFE B L O X 7 BB IRE DU
23 AR =Y MR DL EFER RSOV TH S
2§52 EE2HME L. BIMERD HIEAERE
Fb, SREREVARGILAR— T A —
FONL =R VBEFICALGRE LN— I ¥ —
AL TH S, Z OB ORKAEHICR
MEPL—= 2 TRREBELZ, NL—FK—)

BFII AR =Y BIMOHP T EMAEMAER D S
Ho—o2bkEZLNTWAL7ZDY, & IEIMMYE
DEMIITTE2NLFORBEOBETEDLE R
720 TOWFERCREA, X RRM RS T
AV MO L ZORFIRESEORED—
BensZtzHIEL.

2.7 &

2.1 M

BEREE, NRFHEFET 5L —R— L &AT
) W KA TR NCEMSER O A REIERD D %
CEEEMICHELEL, MEPONEZTTE Al
(Hb) 28B4 C155g/dLLLF, Z¥C135g/dLLA
T, B EHI2100g/dLELETHY, T YTV
fili (Fer) % ¥F110ng/mL, % F50ng/mLELT,
Bk H1228ng/mLEL E OB~ REE A R —
VEIMEEZ S, HETEMICX 2 HEPER
BEL W22+ 13RO W T 15% K 12544,
AH0% & I L 720 K HERE OBRIE L3591
18 TH o 7co HEH T ERE RS
N AFIRFIZ OV TR HIZHI L, [HE
R ONDYEOHRRBIISIML T 72wz,
B, AWFEIE H AR SCE MG P2 B X 07K
REFTHEMES N7 (Table 1),

2.2 WAHE

RERBRIGAT O MRS X 0, WEEEZHb L
Ferfih % L< %25 L9112, BREBIZ22o00D7
W—TI5F, TNEND TNV —TIINLA T
L (ILSHAEH, ~av > 2H) 2HHEE
A RHFIZ700mg (BkE LT 7mg), 1 HIZER
1400mg (k& L <CTldmg) &, 79 XKH 7+
VA (FFAM) V) FFLaA—3y 5 — (ILS
R &L, LS—H) ZEHPE Y ERICTh L
N15g, 1 HIZAR3 g% 2 »HMikkniciE
ML TWiiwniz, RRBRTIE, B EIGIHS)
AR R BB ER T e hr o 720 RBROTIR T, L
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Table 1

Volley ball player career and training in female group and male group.

Athletic career, years
Start athletic years age

Technical training
h/week

Endurance training
h/week

Female group Male group
93+31 79+21
10.8+28 126+28
141+6.38 55+38
26+22 11+13
22+x15 12+1.1

Strength training
h/week

Values are represented as means+SD (female n=25, male n=15).

Wik, ASHRIPUEEE R, LS E, AT
EHD, LHEFT AL (POMS) #4Tv, gh5EIR
BBXU, &7 BREYEERN MR L7,
2.3 WEmEH

Mg, miEho7V73 v (Alb), #k
MEk% (RBC), Hb, ~~ 2 U v + (Ht),
MCV, MCH, MCHC, N7 hZu¥ > (Hp),
Misk (Fe), #ek#iarae (TIBC), Afafighss
#He (UIBC) 7=V F > (Fer), Hish (Zn) 12
DWTHIE L7z RMEKIEA v =5 v Ak
(BOIOSPACE, In Body520) # MwT, fki,
IR, iEzile Lz, AFREE 1EMO
Bl LRI & 2 AFEIUHERA (@R,
I VK EH Ver607 F A ¥V 7 b
FFQgVer35) #fW<T, #MEWA ) —, K
W, & 578, WRE, 8k Wik E0KKE
BRI, BOE, AWM, TSR, WEIER L
O LB HERGR O IR 24T 5 720 RO R & HL
DY —btaRMERL, HEMREILOHEERE L
T [ athkoZa s, [ToF ], [HF] MHE45,
EREOSZSDES] [Hobro&] %,
L—= U 7hoEEE LT, TRYINn], 725 %],
(B, [HiRE] 2 0EBIZO2 W TEDRER
OHBEEZE [ wv] 25 [wobdb] 0
5 B R EIRA 0 8 5 1k % v CaMiti L 720 R
LTRNCDWTH BT OENOHELTHRT 57
WU, EMEBECIZ 2. 72, KRBT b

L—= v 7®mICBLT, 7= ARHEo8i %
L& EEHWE LR N —= 7
L&, LikgREOR LR HIELRARZR L —=
L, miemmont HigL2Hl b —=
YroEREN L AMPOREELHERDICL -
T L7z BIMIEROIREALCHIRREIC LT T
WEIIOWTIE, (&THE, HAERPOMSH
MO 2V TEMI L 72,

2.4 frEts
BoNT—2133 T, Mty 7 b
(SAS Institute Japan, JMP 8) % H v T FE¥1{#H
CREHEREA R Lz, K7V —THEK TV —
7 D Pre & Post D Ml & fifl D F K 13 Tukey-Kramer
OHSDMUEZMH L TR Lo K7V —TD
I AT O M € fill D 2846 13 Student-t € %
LCHiRL 7,

3. BREEE

3.1 AR A R

WERE A0 DA AT O ML HAETIE, BT17
JV—7HbA%15.1 +£02g/dL, Fer?3102.7+17.2ng/
mLTH Y, ZF7NV—THHbh128+0.2g/dL,
Fer?t15.1%25ng/mLTd® - 720 A AikB#E#% O I
WHATIE, BRE b ICHINOFEDHD, Fer,
FeftildNA8kA 7V BNT 52 L10L - T
YGRS & N2 As, SEHICIEEE L2 biX
Rohd, /2, L= 5 —0HELRHED
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Table2 The concentrations of blood iron status in female group to oral feeding hemeiron and liver powder at Pre and Post.

Placebo Liver Powder
Pre Post Pre Post
Alb, g/dL 45+0.1 48+02 46+0.1 49+04
AST, U/L 19.3+56 20.7+48 21.3+59 21158
ALT, U/L 13.1+49 137+32 14.1+4.6 13.0+39
LD, U/L 182.3+38.6 1791250 196.6 +324 196.7 424
CK, U/L 1623 +1155 1574+86.1 208.7+103.6 176.6 +150.5
Fe, wg/dL 67.9+39.0 85.3+45.0 85.7+42.1 93.7+48.38
TIBC, wug/dL 3439 +45.3 339.0+61.0 370.0+80.5 369.5+84.3
UIBC, wug/dL 276.0+65.8 2537+345 284.3+66.7 2758+97.2
WBC, /uL 6714.3+1778.0 5914.3+1700.4 4890.9 +1736.9 6000.0 =1687.0
RBC, 10*/uL 437.1+25.3 4429 +23.1 4315+ 35.6 449.7+36.7
Hb, g/dL 129+06 131+0.38 126+1.1 129+13
Ht, % 394+17 399+21 383+29 39.8+33
MCV, fL 90.1+33 90.2+25 888+4.1 88.6+4.3
MCH, pg 206+12 295+1.0 203+18 287+18
MCHC, % 32804 32704 329=0.7 32307
Zn, wpg/dL 75.7+11.9 90.0+9.3 814+99 95.0+15.6
Fer, ng/mL 126+78 157107 121+89 14.8+10.8
Hp, mg/dL 49.0+285 574+31.1 40.0 +20.6 56.5+40.8

Values are represented as means + SD (n=25) . Statistical analyses were performed by one-way analysis of variance. A p-value<0.05
by a Tukey-Kramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA
test are indicated as significant with different letters.

Table3 The concentrations of blood iron status in male group to oral feeding heme-iron and liver powder at Pre and Post.

Placebo Liver Powder
Pre Post Pre Post

Alb, g/dL 48+05 48+0.3 52+02 52%0.3

AST, U/L 177+45 21087 21.8+33 222+31

ALT, U/L 14.3+40 16.7+35 188+4.2 215+39
LD, U/L 1837+287 189.3+27.6 187.3+10.1 196.0 204
CK, U/L 198.3+109.3 291.3+2934 338.3+115.1 26283+925
Fe, wg/dL 104.0£49.0 79.3+32.3 111.5+339 1195+332
TIBC, ug/dL 327.3+246 340.7 6.7 3183+54.1 3183+476
UIBC, wug/dL 2233+56.1 261.3+34.2 206.8 +54.5 1988+455

WBC, /uL 5466.7 =503.3 7100.0+1014.9 5700.0 = 1873.0 5616.7+1730.2

RBC, 104/ uL 508.0 +54.6 526.3 +26.3 507.0+29.6 508.7 £26.7

Hb, g/dL 152+1.3 158+0.7 152+1.0 153+0.9

Ht, % 455+3.6 46718 462+25 456+2.0

MCV, fL 89.8+25 888+2.3 91.1+31 89.7+27

MCH, pg 30.0£09 30.0+0.8 30112 301+1.1

MCHC, % 335%0.7 337+02 330x04 335%05

Zn, wg/dL 1053+5.8 827+55 928+9.8 875+79
Fer, ng/mL 99.6+18.8 1154248 988708 1120+76.6
Hp, mg/dL 57.0+69.3 570+184 40.8 £25.0 452+31.6

Values are represented as means +SD (n=15). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05
by a TukeyKramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.
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Table4 Body weight and body fat, muscle mass in female group group to oral feeding heme-iron and liver powder at

Pre and Post.

Placebo Liver Powder
Pre Pre Post
Weight, Kg 574%92 583+8.6 55.7£55 554£55
Body fat, % 248+34 248+31 226+33 218+37
Muscle mass, Kg 230+24.0 234+36 233+26 234+25

Values are represented as means +SD (n=25). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05

by a Tukey Kramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.

Table5 Body weight and body fat, muscle mass in male group group to oral feeding heme-iron and liver powder at Pre

and Post.
Placebo Liver Powder
Pre Pre Post
Weight, Kg 68.1%6.0 682%6.2 66.8+2.1 672+19
Body fat, % 139+24 141+33 13703 133+04
Muscle mass, Kg 335%27 334+24 339+04 336=0.6

Values are represented as means +SD (n=15). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05

by a TukeyKramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.

BoNndho/z (Table2, 3). HIMOIFE & X
NAHp, ZnldBAELREALTIE o708, B
EBDITAAFIR T EAT MBS E LN, &<
2, LN—= X F— 2 X DYEMIA R S 7z,
y X ERAEIREZ RS IMF 7 V7 I I
F DTN — T TH ABROBIEF 23 5 7223,
BATIIED L, L= ¥ —2 X 20
LR DHERTE R Dol INHLORRELD,
NS TN D 2 H H B ORERTUE, — B
72 MAARAS A & FF S 2 BRI & 3% 5 18
AR SNTZAS, LoN— 3 ¥ — |2 X BHE L)
RIEAOSNT, & U HEREPLHEIN TV
W2 EATRIEE N, Lo L, HIOEETH S
HpDZALEA L T CTld 77 e RBEL KL T L
=X =D 28 (p=0047) THo7/zZ &
WH, LN—g F—NEIMD X J = X LI
Do TWBHIREEAVRIZ S N7z,

3.2 R DZAL

RE, ARG R, BRI AitE o2 lH %
WLT, REGELIZR SN o7 (Table4,
5) MAMMIEFH24FEI0H 22 H12HECTT
B o72h5, R TORERZ DO/NL —KR— L HEH
T OMMP»KEY — 7 OREHRThH 722
Lo, ML= Y THNEOEALEN T2 E
R b L —= v F BRI ) ATV S B
BB D lahrolzl i Eh 6, HRmRLEEE
BEOEAN RSNG00 LIk,

3.3 AFRAEOME
FRENUHEE D © O 8 = AV F —HHUR R ¥
Y8y EHENCE, BRENGE, WEEAGEE, N
TOT V=T, FlAAHiIETEMIER ST
FARENCRDICEIZ A S N o 7z,

3.4 KHOMEY & PL—=Vrw
BAOTNV—TTIEHEW LKL b L—=
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Table6 Chronic physical condition and physical condition in training in female group to oral feeding heme-iron and

liver powder at Pre and Post.

Placebo Liver Powder
Pre Post Pre Post
Feel languid 29+13 21=07 3112 27+11
Hardships of 3611 27+11 2911 2407
Chronic physical Head feels heavy 23+14 1.3+£05 23+13 21+09
condition
Headache 20+11 14+08 25+14 24+08
Giddiness 33+038 24+05 28+038 29+10
Nausea 17+13 1.1+£04 1.6+1.0 15+0.7
Shortness of breath 26=10 29+07 29+10 2610
Muscular fatigue 29+07 31+15 34+08 3110
Physical condition
in training Headache due to 3008 2710 3110 2709
Feel languid 21+09 1.7£10 25+1.1 23+10

Values are represented as means +SD (n=25). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05

by a Tukey.Kramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.

Table7 Chronic physical condition and physical condition in training in male group to oral feeding heme-iron and liver

powder at Pre and Post.

Placebo Liver Powder
Pre Post Pre Post
Feel languid 23+12 26+05 27+15 1712
Hardships of 28=13 26=05 43=12 30=20
Chronic physical Head feels heavy 1.7+08 16+05 1.7+06 1.3+0.6
condition
Headache 1.3+05 12+04 1.7+06 1712
Giddiness 33+08 26+09 30+1.0 27+06
Nausea 12+04 1.0=00 1.0£0.0 1.0=00
Shortness of breath 25%08 31012 1712 2715
Muscular fatigue 22+08 26+05 27+06 33+21
Physical condition
in training Headache due to 27408 1605 20+10 1706
Feel languid 12+04 12+04 2010 2017

Values are represented as means +SD (n=15). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05

by a Tukey Kramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.

TR ORERICERMIIYET L EMHB SN
25, BE-CIERmAS oD kol feroT v
F— MERPOANLGEENL T, [5A56007%
Kozl THl, BEZ2DPO5L ko]
% & O HESEIROUE 2 20T 2 BERE D720,

HIMFERO BB D& TIER & A LIZ RS
N o7z (Table6, 7). ZHIEH T D HIILIJE
RITBAZEAKE S, AT Em 2 2 & A
Lo/l B2 ONE, 72, SWEED
ANLFEBL, 77 RBEPMENT LS, K
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Table8 Profile of Mood States in training in female group to oral feeding heme-iron and lever powder at Pre and Post.

Placebo Liver Powder

Pre Post Pre Post
Tension-Anxiety 99=17 7717 75%13 82=*13
Depression-Dejection 87+33 49+22 43+15 46+14
Anger-Hostility 46=19 31+13 42+20 49=19
Vigor 84=25 109+26 76+20 76+18
Fatigue 84=28 83+26 79+17 103+24
Confusion 57=15 51+12 64+18 62*16

Values are represented as means = SD (n=25). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05

by a Tukey Kramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.

Table9 Profile of Mood States in training in male group to oral feeding heme-iron and lever powder at Pre and Post.

Placebo Liver Powder

Pre Post Pre Post
Tension-Anxiety 97+26 6.2+04 4015 2320
Depression-Dejection 5715 3010 53%0.3 2310
Anger-Hostility 45+17 42+12 43+13 33x05
Vigor 77+21 108+04 43+16 9.3+25
Fatigue 97+15 86+15 50+23 43+25
Confusion 6.7+13 54+08 27+07 23+07

Values are represented as means +SD (n=15). Statistical analyses were performed by one-way analysis of variance. A p-value<0.05

by a Tukey.Kramer test among the four groups was considered to indicate statistical significance. Values for the one-way ANOVA

test are indicated as significant with different letters.
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B AR, (W) >—FHAR ] B —HGE ],
[REL] OEHTL A=Y ¥ —BTIETL, 1%
) OB INT AMEMA I 5 7z (Table
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PFTFYRAY ML LNV — 2T 2L, B
FEFTELLICRAGSREMGEOREI L E SN,
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IERBRZLETHENER SN E0E, K
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72, ARBCOWBE L, HEEORBTALH
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Research on the objective evaluation for palatability of meat products

b5 G- Sl N | A 1 T 8 S ] > % A |

SEET

(RIRR SRR, IR A TR )

Seiichi Haga, Toshiya Hayashi, Kyohei Yamaguchi, Aya Nishizaki, Yukihiko Ogawa*

(Faculty of Agriculture, Meijo University, *Experimental Farm, Meijo University)

Generally, texture evaluation is an important step in developing new products and
improving processing procedure. Both instrumental measurements and sensory evaluation are
often used in food palatability research. However, the relationship between instrumental
analysis and sensory analysis are not clearly elucidated.

In the present study, we tried to elucidate the correlation between sensory and
instrumental parameters obtained from several kinds of model pork sausages with lactic acid
fermentation (3 strains of Lactobacillus sakei), heating (75, 95C) and additive (0.1~0.5%
potassium tripolyphosphate), and to establish texture prediction formula which can guess
palatability from the objective values resulting in instrumental measurements by using
multiple regression analysis over the whole parameters. If the formula can express organoleptic
evaluation value, it will be very useful for not only food texture research but also food
manufacturer.

After standardizing the numerical values of the physical property values based on all the
instrumental measures and an organoleptic evaluation value, the correlativity between a
subjective evaluation value and an objective value was investigated. Furthermore, we tried to
calculate the texture prediction formula which estimates the palatability from the objective
values by multiple linear regression analysis. Subsequently, the usefulness of the obtained
estimate equation was verified.

High and significant linear correlations were found between organoleptic and instrumental
parameters (p < 0.05). Furthermore, as the result of conducting multiple regression analysis,
four texture prediction formulas concerning“Surface fineness (kime)”, “Elasticity”, “Juiciness”,
and“Total preference”were successfully obtained, respectively. All the equations have high
contribution rate (65~82%) and significance (p<<0.05 or 0.01). Therefore, it is suggested that
it can presume an organoleptic evaluation value from an objective data obtained from

instrumental measurements.
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Table 1  Single correlation coefficient between sensory and instrumental values.
Retarded Retarded Retarded Retarded Newtonian Cookin Water-
elasticity elasticity viscosity viscosity viscosity Hardness Cohesiveness Gumminess loss g holding pH
(E1) (E2) (n1 (n2) (nx capacity
Surface
fineness 0615
(“kime")
Juiciness 0.540* -0690* 0.791%*
Elasticity ~ 0583*  0551*  0560*  0.551*% 0.665* * 0.785%* 0.558* 0.781** -0851** 0615*% 0.793**
Surface
glossiness 0.581* 0.565*
Total _
preference 0.552* 0.579* 0.641* 0.844* 0523* 0.869**

[**], p<001:[*], p<005 (n=12)

IR %0869% /R L7zpH%Z & 6 HH & A%
(p <005 MM ESNz, BEFFMEE O
BT, Za2— bRy, PRSI, A
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TOERMIEE L FEAE (p <005) MHBIAA
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[ Wi o X 5 |
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y =021X 6 +0.09X 1 +37.71

EosenEiill

y =025X 6 +0.04X 3 +013X 1 +32.73
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X5 fKk%E X6 :pH
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3(A) Elasticity y=-021 X4+0.20 X2+ 3357**
[] Actual measured value
B Estimated value
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Fig. 1
for Elasticity (A) and Total preference (B).
Control : 75C-heated at holding temperature
0.1-05%K : 0.1-0.5%potassium tripolyphosphate

Comparison of actual measured value from sensory test with estimated value from texture prediction formula

75 and 95C-C : heated at constant rate (1C/min), 95C-H : 95C-heated at holding temperature (95C)
D-1001, No.3 and No.7: Lactobacillus saker D-1001, No. 3 and No.7, respectively

[X1] : Cohesiveness, [X2] : Gumminess, [X3] : Retarded viscosity 7 1, [X4] : Cooking loss, [X6] : pH, [**]

YERA) T DM V=T DX, AR Ko
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Intramuscular free fatty acids related to beef eating quality Part. II
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Minoru Yamanoue, Sayaka Yamato, Syuji Ueda, Ikko Ihara, Kiyohiko Toyoda

(Graduate School of Agricultural Science, Kobe University)

The aims of this study were to analyze the amounts of free fatty acids and the fatty acid
composition, and to characterize taste-traits of water soluble extracts from Japanese Black
Wagyu beef during postmortem aging and cooking. Sample meats were taken from carcass
cross-section between the sixth and seventh ribs of Japanese Black Wagyu cattle and stored at
4T antiseptically. At 7-, 14- and 21-days postmortem, water soluble extracts were prepared
from raw and cooked beef samples. The amounts of triacylglycerol (TG) and free fatty acids
(FFA) were measured and fatty acid composition of TG was determined by GC analysis. As
the results, the amounts of FFA in water soluble extracts increased significantly during
postmortem aging (P < 0.05). Cooking caused no significant change in any amounts of TG
and FFA. On the other hand, taste-traits of water soluble extract assesed by an electric sensing
system showed that sourness was markedly decreased at 21-days postmortem and acidic
bitterness was increased during storage. Sensory evaluation of cooked beef samples at 21-days
postmortem by human panels showed better palatability of Japanese Black Wagyu beef as
compared with Holstein beef. Thus, increased amount of FFA in water soluble extract during

postmortem aging is possible to relate to taste-traits of Japanese Black Wagyu beef.
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Fig. 1 Effects of postmortem aging and cooking
(M, raw;[], cooked) on the amounts of
TG separated from beef soup of Japanese Black
Wagyu cattle (n=4).
%, significant difference between 7- and 21-days
postmortem (P<0.05).
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Fig. 2 Effects of postmortem aging and cooking
(M, raw;[], cooked) on the amounts of FFA
separated from beef soup of Japanese Black Wagyu
cattle (n=4).
%, significant difference between 7- and 21-days
postmortem (P<0.05).
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Fig. 3 Effects of postmortem aging and cooking on fatty acid composition of TG separated from beef soup of Japanese

Black Wagyu cattle (n=4~6).

Beef soup were prepared from raw (closed box) and cooked (open box) sample at appropriate postmortem days
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Sourness
6

Richness

Bitternes

2\ Acidic bitterness

Astringenc

Saltines

Umami

Fig. 4 Effects of postmortem aging and cooking on taste-traits of beef soup from Japanese Black Wagyu cattle by an

electric sensing system.
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Fig. 5 Radar chart of sensory evaluation of Japanese Black Wagyu beef (® n=4)and Holstein beef (@@ @ n=4).

%, significant difference between both beef (P<0.05).
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Search of the index about taste of the Japanese black cattle brand beef by

panel test and chemical composition analysis
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Keiichi Suzuki®, Hiroaki Shioura', Fumiko Iida?, Shinichi Yamada?®, Hironori Sakuma

(1Graduate School of Agricultural Science, Tohoku University, 2Japan Women's University,

3National Livestock Breeding Center)

To examine the index of the chemical composition related to delicious Japanese black beef,
panel tests and the analysis of the chemical composition of six (A-F) brand beefs were
conducted. This study investigated 35 purchased meat samples from six brands of beef of five
heifers each, which were graded as A4 meat class or higher. The chemical composition analysis
assessed raw meat and roasted meat, which had been roasted in the same conditions as those
of the panel test. Results of panel tests and analysis of the chemical composition clarified that
the contents of the fatty acid composition, sugar, nucleic acid content, amino acid composition,
and odor composition in the sirloin meat differed among brand beefs. Furthermore, the
correlation of chemical composition between roasted and raw meat was significantly high, but
the correlation differed between that for the panel test and the chemical composition of roasted
meat or raw meat. Especially, the sugar component and the nucleic acid of the roasted meat
showed significant correlation with the“overall judgment”of the panel test. Nucleic-acid-related
materials such as inosinic acid and amino acids such as carnosine, taurine, and anserine of the
roasted meat and raw meat were correlated significantly with the“favorable taste”of the panel
test item. Results suggest that this chemical composition is important as an index related to

the delicious taste of beef.
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Tablel] Comparison of panel test, fatty acids of raw meat and roasted meet between brand beef.
Brand beeef
State Traits A B C D E F G Correlation
n 5 5 5 5 5 5 5 —
Age (Month) 3738 2018 317PE 3028 338D 3625 402° —
CW (ko) 14486 4230 4014 4183 3814 4278 3942 —
BMSNo 86AB  824BC 934 9248 6.2¢ 6.85C 6.85 —
(nggfgf:f 67 60 66 65 63 62 63 ~01451
(Tgﬁggriggﬁs 68 6.1 66 67 63 63 63 ~0142
Fibrous feeling 63 57 6.1 62 57 58 57 0.022
Juiciness 66 59 65 62 62 65 62 ~0.144
Total texture 6.5 58 6.1 6.2 6.2 6.1 6.2 0.287
Panel Roasted
- Good cattle .
test  meat o004 62 59 6.1 6.1 6.1 62 62 0479
Bad cattle y ; y ) ; y
Bad cz 6.34 548 6.04 584 g1AB 6148 2Ap 0.296
Strength of 60 59 6.1 60 60 62 62 0.700°**
Favorable taste  5.8° 65 6.318 654 6.3 63 g2an 0531
j?l‘(’fgrr?}ém 6.1 6.1 6.1 62 63 6.1 62 —
Cl4: 0% 214BC  26AB 1.85¢ 284 214BC  198C 17¢ 0.7902
Cl4: 1% 164 1248 108 138 108 108 108 0728
C16: 0% 2045C  243AB  221ABC 2524 242AB  2]9ABC  ]95C 0.872
C16: 1% 724 570 5.18 6.14B 510 578 6248 0.885
C18: 0% 620 854 934 854 974 844 8.34B 0.956
Raw
meat  CI18: 1% 586°F  545AD  584AB 5328 5503 5784B 6014 0.854
C18: 2% 404 3248 2.8 2048 2B 3248 3248 0.864
g/ffrlfti%g 181C  247AB 291ABC  960A 24808 2]4BC  ]gQEC 0.901
Uss 244 18ABC  2,0ABC 17¢ 175 20ABC  23AB 0.887
Fatty Fat% 499% 3608 3874B  3083P 39048 375AB  3834B 0711
acids Cl4: 0% 21 27 23 29 26 23 24 —
Cl4: 1% 16 12 11 12 12 11 13 —
C16: 0% 2045%C  2424B 240 2585 2504  234AB  220AB —
C16: 1% 6.8 560 528 5748 548 5948 2AP —
C18: 0% 6.2 864 9.6 9,04 9,64 8.3 8,348 —
Roasted
meat  CI8: 1% 5860 5454 560AB 5208 5314B 5624 5704B —
C18: 2% 424 3,148 17¢ 2,58 2.28¢ 2,68¢ 2,98¢ —
gf)%lfti%g 18.38 2500 2494 971A  271A 9334 22048 —
Uss 234 188 178 167 168 1938 2048 —
Fat% 5384 4138 3878 4384B 308D 3758 376" —

1 : Coefficient correlation with overall judgment. **p<001, ***p<0.001
2 : Coefficient correlation of fatty acids between raw and roasted meat. Statistically significant at 0.1%]level.

A, B, C, D, E : Significant difference between different character between row at 5% level.
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Table2 Comparison of sugar, nucleic acids and amino acids of raw and roasted meat between brand beef

Brand beef
State Component Correlation
A B C D E F G

Sugar 2.0382 2138 2218 2158 3214 26348 25148 0.732%*1
Nucleic acids 2.048 3284 3.094 2994 3184 3134 2934 0.760"**
Glu 0458 0418 06748 0.498 1.072 0.7648 0.67A8 0713
Umami 0458 0418 06748 0488 1.072 0.7548 06648 0.948"*
Sweetness 3.288 3978 4548 3.968 6.674 51048 49878 0.924*

Raw meat
Bitter taste 2528 3.058 40348 2938 6.104 38848 41348 0.949"
Other taste 1.78 182 213 1.77 2.39 2.04 2.24 0.720™*
Amino acids 8.048 9.268 11.3848 9.16% 16.244 11.8048 12,0348 0.920"*
Car+ Tau+ Ans 7598 11.944 13.58% 12214 12.14% 13.904 12514 0.827*
Amino dipeptide 15.63¢ 21.208¢ 24968 21.378¢ 28.39% 25.7048 24548 0843
Sugar 2078 2138 2.558 2078 3594 26478 2.508 —
Nucleic acids 2588 3714 351AB 33548 34978 3.54AB 3.32AB —
Glu 0538 0448 0.648 0498 1.097 0.80A8 0.77A8 —
Umami 0.528 0438 0.638 049" 1.097 0.79A8 0.76A8 —

Roasted Sweetness 3.76" 4.208 4.338 4.098 6.634 5.21AB 5.14AB —

meat Bitter taste 2.83P 321P 3,858 2,998 646" 39918 44478 —
Other taste 1.65 1.69 2.07 1.58 219 1.95 2.16 —
Amino acids 8.798 9.558 10.908 9178 16.404 11.9548 125148 —
Car+ Tau+ Ans 8.808 121248 13.824 12,1348 12,6248 14.147 13744 —
Amino dipeptide 17.59¢ 21.67ABC  24.72ABC 21.308¢ 29.022 26.1048 26.254P —

I Correlation of amino-acids between raw and roasted meat. ***p<0.001. 2A, B, C: Significant difference between different

character between row at 5% level.

nmol/gWW.

The unit of sugar, nucleic acids and free amino acids were ug/gWW, nmol/gWW and

Table3 Comparison of flavor composition of meat between brand beef.

Brand beef
Component
A B C D E F G
Lactones 19.68 26.18 3358 2328 61.74 76.84 60.64
Ketones 1158 428* 23948 24678 21778 1528 1868
Alcohols 2008 3474 33748 222AB 21248 16548 24448
Aliphatic aldehydes (saturated) 7008 15124 1284AB 89948 122048 101648 112048
Aliphatic aldehydes (unsaturated) 2048 43948 30448 1968 6174 471AB 5824
Acids 60048 61248 68048 5038 8074 7892 8724
Diterpenoids 2738¢ 158¢ 32748 137¢ 46448 5394 5284
Others 3384 3394 2884 246" 30948 30048 3294

A, B, C: Significant difference between different character between row at 5% level.
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Table4 Coefficient of correlation between panel test and fatty acids, glucose and amino acids

. Ty Thlme RN s Do Cpfonte P Supghof o Ownl
Raw Roust Raw Roust Raw Roust Raw Roust Raw Roust Raw Roust Raw Roust Raw Roust Raw Roust Raw Roust

C140 -026 —0.40 -022 —0.36 -008 -022 —0.47 —0.63 -024 -034 -030 -022 —0.47 —0.44 -017 -009 015 027 -013 -009
C141 012 007 017 011 023 022 -001 -005 029 031 009 028 004 013 -001 013 -025 -014 002 005
C160 -031 -042 -027 —0.38 -022 -037 —0.44 -053 —0.40 -051 —041 —041 —0.54 —0.52 -030 -026 023 026 —-018 -0.15
C161 016 014 013 011 017 015 -001 001 023 022 017 025 024 024 017 023 -026 -021 013 011

Faty Cc18 -014 -012 -010 -010 -012 -011 -010 -013 -017 -020 -012 -013 -023 -024 -012 —-009 029 028 —-016 -013

acid C181 027 038 023 034 014 029 046 054 02 038 029 029 046 045 019 017 -018 -022 012 012
C182 011 018 007 016 013 021 009 023 036 042 040 026 040 035 035 018 —028 —0.39 029 015
MP -030 —0.37 -025 —0.33 -019 -030 —0.43 —049 —0.36 —0.43 —0.37 -032 —0.583 —048 -026 -019 028 031 -020 -0.14
USS 029 036 025 034 020 032 040 047 035 045 033 031 049 045 025 019 -028 -031 020 013
Fat 034 040 028 037 020 033 033 024 029 030 006 005 023 018 002 —-006 —0.47 —0.47 -008 -0.28
Gly -003 -006 -001 -003 -007 -009 -002 004 008 006 000 009 010 014 -004 008 002 020 005 0.36
Rib -023 -019 -024 -017 -028 -023 -018 -013 003 003 019 008 017 012 021 010 024 025 027 043
Elr; -010 -015 -002 -004 007 003 -010 —-009 004 008 010 008 —-016 —-014 —-001 -001 024 033 015 045
Glu -012 -020 -011 -015 -010 -017 000 000 014 009 025 018 017 014 018 012 021 028 027 042
Ino 032 029 027 028 016 018 030 034 -003 —-005 —-006 007 007 007 —-023 —-017 —-024 -011 —0.43 -021
Sugar —013 -017 -011 -011 -012 -014 -005 -00L 010 008 019 015 013 012 013 010 020 029 023 045
IMP -009 -014 -004 -009 019 016 -011 -017 -021 -025 -006 -011 —0.33 —0.36 007 007 048 048 008 013

gﬁfﬁ;b Hx -010 -026 -010 —-026 -023 —0.37 —-006 —009 005 —-005 004 004 011 007 -006 —-004 —-004 -002 001 0.16

2;;?,;0 HxR -022 -025 -015 -019 -012 -016 -005 -011 -007 -014 024 016 008 001 028 025 045 041 030 0.37

acids

e Ia\ICI;glseic -025 —0.42 -018 —0.35 -008 -020 —-016 —-026 —-016 —031 007 000 -016 -026 011 013 054 057 019 037
Kue 004 005 000 001 -023 -024 010 012 018 018 008 009 031 033 -006 —007 —0.43 —044 —-006 —008
Gln -013 -017 -010 -020 -027 —0.37 000 —-005 000 —-014 008 005 022 016 -013 -002 -011 -007 -012 008
Car Ta —-024 —0.33 -022 -032 -016 —-027 —-012 -016 —-026 —-033 012 006 —-007 -010 016 012 054 047 019 0.32
Others -013 -017 -010 -020 -027 —0.37 000 -005 000 —-014 008 005 022 016 —-013 —-002 -011 -007 —-012 008
Car
X?lli -025 —0.33 -023 —0.33 -018 -030 -011 -014 -026 -033 012 007 -008 —-009 017 014 052 044 018 032

Bold figures show significance at less than 5% level.
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Table5 Coefficient of correlation between panel test and flavor components.

Good Bad

Tenderness Tenderness Fibrous S Total > - Strength Favorable  Overall
Component (First bite) ~ (Chewing) feeling Juiciness o e ; rdotrtrllii ; 1:1(};:11163 of flavor taste judgment
Lactones -0.239 -0293 —0.378 0.014 —0.069 0.153 0.162 0.144 0.051 0.145
Ketones —0.255 —0.247 -0118 —0.417 -0.323 -0326 —0.447 -012 0.27 -0.104
Alcohols -0.07 -0.0792 —0.059 -0.304 —0.252 -0335 —0.363 -0.173 0.118 -0.243
Aliphatic
aldehydes —0.38 —-0.373 —0.352 —0.407 —0427 -—0.373 —0.382 -0.213 0.141 -0.167
(saturated)
Aliphatic
aldehydes -0.253 —-0.2421 -0.284 -0.183 —-0.062 —-0.061 0.098 —-0.005 0.042 0.044
(unsaturated)
Acids -0.223 -0214 —0.251 —-0.057 0.078 0.221 0.283 0.183 —-0.147 0.018
Diterpenoids -0.186 —0.262 -0.329 -0.015 -0.074 0.288 0.354 0.128 -0.178 -0.038
Others —0.296 —0.304 —0.284 -0.273 -0.133 -0.239 —-0.109 -0077 -0.152 -0.033

Bold figures show significance at less than 5%.
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Table2 Texture® 3, 4, 6 BtH ORUEZ K770 HMll7~o Flavd 2, 7, 8, 9BH®D g ZHIkx,
Table3 Good® 3, 5B H DKl % #5755 KF~o

Table2 Partial coorrelation coefficients from error between panel test and fatty acids composition

Mean SD Texture Good Bad Flav Taste Overall
c 140 2.59 044 0.38 0.12 0.04 -0.12 0.00 0.05
c 160 26.27 221 0.50 0.12 0.06 —0.34 -0.10 -0.04
c 161 4.07 091 0.02 0.10 -0.01 0.25 0.15 0.15
¢ 180 11.65 1.96 0.05 0.00 0.06 -0.10 -0.07 -0.01
c 181 53.11 293 —0.51 -0.10 -0.06 0.28 0.12 0.02
c 182 231 0.6 0.00 -022 -0.11 0.00 -0.19 -0.18
SFA 40.51 3.38 0.44 0.11 0.08 —0.32 -0.11 -0.03
MUFA 57.18 3.37 —0.45 —0.06 —-0.06 0.32 0.15 0.07
RATIO 143 0.2 —0.44 -0.07 -0.07 0.28 011 0.04

Texture: Total texture, Good: Good cattle aroma,
Overall: Overall judgment
SFA: Saturated fatty acids,

coefficient of correlation at 5%. DF =48

Bad: Bad cattle aroma,

MUFA: Mono-unsaturated fatty acids,

Flav: Strength of flavor, Taste: Favorable taste,

RATIO: MUFA/SFA, Bold figure shows significant
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Table3 Partial correlation coefficients from error between panel test of aroma and volatile compounds.

Mean SD Good Bad Flav
Lactones 274 152 0.08 -0.14 —-0.29
Ketones 787 36.6 -0.19 —-0.06 0.13
Alcohols 5.1 18 —0.34 -0.15 0.17
Aliphatic aldehydes (saturated) 318.8 1252 -0.28 -0.06 0.10
Aliphaticaldehydes (unsaturated) 153.8 745 —0.34 -0.17 0.03
Acids 41 09 0.06 0.10 -0.04
Diterpenoids 60.0 220 0.17 0.30 0.18

Good: Good cattle aroma, Bad: Bad cattle aroma, Flav: Strength of flavor, Bold figure shows significant
coefficient of correlation at 5% DF =42
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Development of a quick and simple procedure for evaluating the fertilizing

ability of boar sperm based on the properties of sperm nuclear chromatin

(R /G U A WOE R® w0 R
R T EY SHE - RE BAP
(R 7 B BB A AT - 2 b B — C R - S R IE AT IR S8 b N R B2 > 4 —)

Tetsuya Kohsaka®, Jun Wang!, Eiji Fujii', Itaru Minagawa',
Yasushi Kuwabara?, Kimio Bamba', Masatoshi Shibata®
(1Laboratory of Animal Reproduction & Physiology, Faculty of Agriculture, Shizuoka University,

2Fuji Nojo Service, 3Shizuoka Swine and Poultry Experimental Station)

The prediction of male fertility is an important aspect of livestock production. Until now, a
routine semen analysis including sperm motility and morphology is widely used as a
fundamental indicator of male fertility. However, it does not provide precise information about
the fertilizing capacity of sperm, because fertilization sometimes occurs even in the presence of
abnormal semen analysis. In addition, there is an event of semen with low fertility, though
there is little apparent overall difference on a routine semen analysis. Therefore, we developed
a simple procedure for evaluating the fertilizing ability of boar sperm based on the properties
of acridine orange (AQO), which fluoresces green when bound to intact, double-stranded DNA
and yellow or red when bound to denatured DNA (single-stranded). Sperm-rich ejaculate
fractions were collected from each of 9 mature boars which were assigned to fertile (n = 5)
and subfertile (n = 4) groups based on conception rates after natural mating or artificial
insemination. Semen quality of both groups was within the normal ranges in a routine semen
analysis. When AO staining after DNA denaturation was carried out on sperm smears, in
fertile semen the percentage of yellow or red-fluorescing sperm heads remained low (3 %),
indicating that the majority of sperm heads contained a chromatin resistant to denaturation. In
subfertile semen a high percentage of yellow or red-fluorescing sperm heads was found (37%),
revealing the presence of cells whose chromatin was sensitive to denaturation. In addition, AO
data was well reflected in in vitro fertilization rates, which were significantly higher (P < 0.01)
in fertile semen than subfertile semen (72 % vs. 4 %). From these findings, therefore, it is
possible that increased susceptibility to denaturation causes decreased structural stability of
sperm nuclear chromatin, suggesting that the AO staining method could be a useful tool for

diagnosing subfertile boars.
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AO staining
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Fig. 1 Acridine orange (AO) staining combined with denaturation stress by low pH and nonionic detergent.

Fig. 2 AO staining patterns of sperm nuclei in fertile and subfertile boar semen. A, Fertile semen. Most of the sperm

heads fluoresced green. B, Subfertile semen. Subfertile semen contained an increased yellow/red-fluorescing

sperm heads (arrows) in comparison with fertile semen. Scale bars in A and B=20 x4 m.
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Fig. 3 Comparison of stability of the sperm nuclear
chromatin to denaturation stress between fertile
and subfertile groups. Denaturation rate of sperm
nuclear chromatin in subfertile semen was
significantly higher than that in fertile semen,
revealing a decreased structural stability of sperm
nuclear chromatin in subfertile. Results are means
+ SEM. P < 001 was considered statistically
significant.
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Fig. 4 Assessment by in vitro fertilization. A decrease
in stability to denaturation treatment of sperm
nuclear chromatin in subfertile semen was well
reflected in IVF rates, which were significantly
lower in subfertile semen than fertile semen (4 %
vs. 72% ). Results are means = SEM. P < 0.01 was
considered statistically significant.
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Physiological role of neuronal histamine on feeding behavior of pigs

at high environmental temperature
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U TE L > 7 —)

Hiroaki Inoue, Mitsuhito Matsumoto, Makoto Yamazaki

(Kyushu Okinawa Agricultural Research Center)

The present study was conducted to determine the role of hypothalamic histamine on
feeding behavior and thermoregulation at high environmental temperature in pigs. In the first
experiment, pigs were reared for 1 week in either 22C or 30C environments and histamine
concentration in the hypothalamus was compared between the two temperature treatments.
Results from this experiment revealed that histamine content in the pig hypothalamus was
higher at 30C compared to that at 22C environment. In the second experiment, to clarify the
roles of endogenous histamine on appetite and body core temperature regulation, we
administered histamine H1 receptor antagonist to pigs at high (32C) ambient temperature.
Peripheral administration of histamine H1 receptor antagonist, chlorphenilamine maleate (CPA),
induced a rise in abdominal temperature. Feed intake was decreased in CPA-treated pigs
compared to controls. The results of the present study suggest that histamine possess the
hypothermic action and increase of histamine concentration in the hypothalamus appears to be
an important factor contributing to thermoregulation under high environmental temperature.
Since administration of H1 receptor antagonist failed to increase feed intake, hypothalamic

histamine may not be the main factor in an appetite reduction at high ambient temperature.
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Fig.1 Hypothalamic histamine concentration in pigs at 22T

and 30C

environments. Values are the mean+SEM of 5 animals. T P =0.06.
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Fig.2 Changes in abdominal temperature after administration of chlorphenilamine
maleate (CPA) in fasting pigs at 32°C environment.Values are the mean = SEM of

3 animals.
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Fig.3 Changes in abdominal temperature (A) and cumulative feed intake (B) after administration of
chlorphenilamine maleate (CPA) in ad libitum-fed pigs at 32C environment. Values are the mean = SEM of 3
animals.
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Factors contributing to the grazing effect leading to a premium pork

production

FEE HEO WP Bkl R
CRAL R 7R 2 b B 52

Akitsu Tozawa, Shigefumi Tanaka, Shusuke Sato

(Graduate School of Agricultural Science, Tohoku University)

In order to elucidate the effect of grazing to fattening pigs, we compared undermentioned
indicators among five treatments; Indoor housing system (IS), Outdoor pasturing system (OP),
Concrete floor paddock system (CF), Concrete floor paddock system with fresh grass (FG),
and Soil floor paddock system (SF). We assessed serum cortisol, disturbed behavior and
normal behavior as stress indicators, antibody production for vaccination and the numbers of
all enterobacteria and Clostridium cluster from feces as health indicators, and skatole in
backfat, wounds on body, average daily gain and feed conversion ratio as productivity
indicators. Wounds on body and disturbed behavior were more and feed requirement and daily
weight gain in late stage were higher in CF. Wounds on body and disturbed behavior were
less and feed efficiency and daily weight gain were also lower in FG. While pigs in SF were
more active and playful, had less wounds on body and less performed disturbed behavior and
feed efficiency and daily weight gain were higher. Enrichment treatment did not affect the
acquired immunity, but brought out pigs' rooting in addition to chewing and suppressed stress

and increased productivity in pigs.

EREREONTHILT L2 ZEDWREERD, XD
B VT 2T BB EVRETELLEERD
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MW 2R Clostridium &R DA % F 7212 & 2
L7z Lo L, D E) o B R AT
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T\, BREZERHT L LICLY), KRR%E
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ABRFE Tl IR AR D L FE LD %% 53 % IR
ROMIIE LT, BBCENZ &S o5l AR
DigH, KO D 3212551, ThZho
ARG L7ze WEBIHE 2, (VRS - 7H)
FHA LA, (NEEATEIEBIE, (MM
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RADR, LI OIME S X OB, SRR
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KL L7z
2. F &

2.1 PR & SE ik

AT RCH CLWH O 581 SPFIK % &t
2080, AABX AFHTOMAL 720 BBOERN %
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B a2z, HIRAEREAEINT X 2 REZ R -
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Table 1  Serum cortisol concentration before and after restraint stress in pigs
Cortisol (ng/ml) P-value
Pre Post IS OoP CF FG SF
Prior period 1S 37.1£26.3 468 +334 — — — —
OP 236+11.2 225+ 99 * %k — — —
CF 255+138 264+13.7 * 3k * % — —
FG 175+ 95 158+ 82 * %k ns. * %k —
SF 114+ 40 123+ 36
Latter period IS 31.9+182 35.3+21.9
OP 309+147 325%130
CF 118+ 5.3 173+ 6.0
FG 109117 106+ 9.0
SF 39.3%182 353% 22
mean *s.d.

Two-way repeated measures ANOVA Prior period P<0.01
Latter period P<0.01

* % ! Significantly different at P<0.01 as determined by Tukey HSD test
n.s. : No significance between groups as determined by Tukey HSD test

L7z 727 F »3H:H 3% ICpostt >~ 7Y v 7
24T\, pre&post THUK LHBEEZ LB L 7=, H
A 221XISIX, OPIX, CFIX, PRRSIZISIX, OPIX,
FGIX, ADIIISIX, OPIX, SFX®HIEIZH 72,
Hi - %Mo 2 BIHEEZ 1T > TWb 720, CFIX,
FGIX, SFIX® 3 L ci3 R n - #ua
bET8HTH -7z,

(2) BANEBEITM : EE b o EME L
ClostridiumJ& T O & w1k

WEAEE O FEREFIANC T, JUBEE CHAfE
D ClostridiumBWANEY$ 5 2 L DR S N 7zo
KRBT H RO DICE RO BB L
Clostridium B W % £ & L 72,

i - R & D IERERRE T IR & B
SRR 7z0 —80C THMPRIE L TV /23D 5
DNAZMI L, V7 WV%F A APCRIEIC X » THE
K1 gd-) OBMNEERTFIV-KEREB L.
SR B L O Clostridium& W O W &
L7z

2.5 EREMEEHMm

(1) RSN : 24 k=)

AJ1 b=V ERIRA OAR G B BR S 2 A
BALEWO—MTHY O, BRGHTHICERT S, R
SUXEIRICBU BRI DB R 52 57207,
BEWNOHBEZAT 5o WEEOIRAY THRAEUKIC
BIFBEFHAA =V EROKTARKR I N
729, A, FEROIZD AN b=V OREE
To 72

ARG (T & ARIEHE O T IRI 2RI L, &
AraNTTT 4 =K BERGHTEATS 20
A9 b=V OREIZE L TIIISK B X 0'OPIX @
HIT o720

(2)  HMEGEHiG

Welfare Quality® Assessment Protocol® % %
ML, AR EEOIMEZ A a7 AT L7z,

(3) —HPHlfkE (ADG) & fipiZifks

HEWOERY IEE LT, BEKDADG
BLOWHIX Z & o iR gk 2 HH L7z,

REE % SRR IAIE B & O TREICETEME L,
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Table2 Behavior of pigs at both prior and latter periods

Behaviour (%) IS OP CF FG SF P-value
Feeding Prior 182+26 128+3.7 165+2.1 180+4.3 199+38 0.106
Latter 12710 12727 112+17 80+31 17.3+30 0.019
Grass eating Prior 0 45%20 0 165+3.1 0 0.001
Latter 0 52+16 0 8.6+28 0 0.001
Soil eating Prior 0 28+13 0 0 73+11 0.001
Latter 0 21+06 0 0 2212 0.001
Poraging (Needing -+ Grass— prior 182426 20133  165+21 34545 27248 0005
Latter 127+1.0 199+35 112+17 16.7+35 195+4.3 0.008
Exploring Prior 6.1+23 115£52 155%5.6 121+66 234+32 0.012
Latter 33=08 122+1.0 92+41 51=14 162+52 0.004
Activity Prior 345+43 39.6+20 442+78 542+38 66.2+89 0.004
Latter 25.7+40 452+6.7 289+43 296+9.6 452+6.7 0.012
1-0 sampling (no. ) 1S oP CF FG SF P-value
Disturbed behaviour Prior 168+11.2 05+ 06 30+32 23+17 25+44 0.053
Latter 155=11.0 13+ 15 75+52 33+21 1.0=038 0.008
Rooting Prior 0 455%16.3 05=1.0 0 41.0+8.6 0.002
Latter 0 260+11.2 0 0 51.0%6.8 0.001
Chewing Prior 20+34 248+ 85 6.3£54 298+9.1 11.3+29 0.003
Latter 05=0.6 36.3% 6.7 20x22 308+75 85+3.3 0.002
Play Prior 0 45+ 1.3 08+0.5 1.0+14 6.3+3.3 0.004
Latter 0 1.3+ 19 0 0 30=14 0.007
mean *s.d. P-value : Kruskal-Wallis test
il B 2 g H ofa 5 & BB T I o5k 2 8
3. BREEE

L, fRZOREE2HE ML 72,

2.6 fataE

I)VF V= O IX T O IR IZIE Two-way
repeated ANOVAZ A L, FDOHOMKEIC
Tukey HSD#E % H\ 720 TV F V' — )V Dpre,
postD L TlI Wilcoxont g # 72, 17816 X
Ol A T D 2T UK 3 % Clostridium & T O
G, £ L C—H P % Kruskal-Wallis# &
THE L7z 727 F YHUFliICB LT, PRRST
1ZISIX & OPIX, FGXADTIZISIX & OPIX, FGIX
TZNZNMann-Whitney g % 17 - 720

3.1 A ML A

(1)

AR © avF Y —VillE

A b L AAMREBIZB VT, B TRISK T
pre, postDIilH I )V F V' — VENFEEEZ R L T
W7z (Table 1), $ITIZOPX, SFXTLEH L,
ISK &= SN o572 (p<001). T 72, i -
B DT XTOUILX Tpre & postD L %E B 2
ootz DEFR N H -7z (WilcoxonRiE, p
>0.1)0 GO RREEIL 35 TH > 7275,
FI = VGWORE L (RKEIZ205#) Thoik
LD, EEDLLE Lo/ EHND1DLEEZ
b7z,

v
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Table3 Antibody titer to various vaccination in pigs

IS (n=4) OP (n=4) CF (n=8) FG (n=8) SF (n=8)
Vaccination Pre Post Pre Post Pre Post Pre Post Pre Post
Antibody
Japanese prevalance 75 0 50 0 125 — —
rate (%)
" Average — —
Encephalitis antibody titer 133 10 20
PRRS Positive ratio ¢ 100 0 100 — 0 100 —
Elevated
levels of 247+081 2.36+0.86 (n.s.) — 1.83+0.71 (ns.) —
antibody
AD P(()}Ositive ratio 0 75 0 75 — — 0 0
Elevated
levels of 042+0.34 037+0.28 (ns.) — — 0.04=0.06 (%)
antibody

* @ Significantly different from IS at P<0.05 as determined by Mann-Whitney test
n.s. : No significance from IS as determined by Mann-Whitney test

TR © REATH)

i - B & B ICISKTRATEH?E B LT
W7z (Table2)o DX AISIX & 57 5 miidEH)
BT B ThH A2, BEET V) v F
AV PELTHBELTWSEEEZLNZ, LR
L, @B O AOCFX TEMHEBIZD % W AISIX
DRIKREATH OB L hroice ZDT L
PHary ) — MROEER L V) T v F X
YRPRBITHRL, Fa—A v TORB R R
RNV —T 14 ¥ T HFEB e % TIEIR AR AT R
WIS REERDH L EEZ SN,

3.2 IEEATE R BIE

TRELEELEATENIA - B & LCFXT
KbHDRL, MNTISKTH -7 (Table2), #
BEATEOFEBLB X ONEHIRFHEIZSFX TR % <,
ISKCTHRIKTH o 720 FIEROAFIEDEAATE) %
fRL, WEMEZH TS LA EZ SNz V—T 4
Y ZIZOPX ESFIX T { SBLL, TIEOFELED
FHIZHFL- LTz, F2—4 ¥ Z71Z0PX EFG
XCTRBDPE o720, EEOFADPFEIICE
H LT, EEITENISFX CTRb L S HHL,
BV TOPX THh o 7z, EEATE OFEBUE, T3

(2)

IROIFIEDRI RN TH 5 LR S Tz,

3.3 AEHEEEEEM

(1) SRBVEEH © 7 7 F > Bkl

77 F PRI O A S A Table 3 12/R L7z, H
KG9 7 F BTl A% 3 HM TISX Tl
45 38, OPX T4 8HH 28, PiRZRAL
TWw7zhs, CFXTIZ 8B 1 BHL 2Ptk IR E
LCwWhhol, £/, ADY 7 F  HFETIRHE
flifs 3 M TISX & OPX Tld Bt 275% Td
D, PO LA HBEENR O N Lo 7
(»p>01)s LA L, SFR TR Dpres £hH
530%THY, Pukilio AR LIS & kL
THEIK2 72 (p<005), PRRSD T 7 5~
PR CTIE =R h o7z (p>01D). =) v F
A2 N DFERFRIENDRIRIII S N TR B h o 720

(2) B WIRBEG : EHEPoOEME L
ClostridiumJ& 1§ O & &

WEAEBE DG Tl & i L TR E
TEME Y D Clostridium & H O E G H WA T 5
A H 5720 L L, SRORE TR
D Clostridium&E W DO HGIFISK L )  OPX TH
o7z (Tabled)o F7z, Hilli TIXCFIX, FGIX
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Table4 Total bacterial and Clostridium cluster I,

II16S rDNA copies in pig feces

Total bacterial 16S rDNA Clolséridium cluster T, II

((copies/ g feces) S rDI}TeAceggopies/g Abundance ratio (%) P-value
Prior period IS 69+21x101 1.3+12x1010 16+1.0
OP 55+29x1012 13.6£6.7 %1010 27+14
CF 9.9+34x101 53+3.1x10° 49+15 0.083
FG 7.3+£35x101 37+25x10° 49+14
SF 11.5+41 %102 35+1.7x10° 03+0.2
Latter period IS 45+34x101 43+41x109 12+11
OP 42+13x102 13.6£6.0x 10 34+12
CF 30+16.2x 101 0.67+33.6x10° 03=0.3 <0.01
FG 33+13x101 16+1.7x10° 06=0.8
SF 48+15%1012 4.1+52x10° 08=1.0
mean *s.d.

Abundance ratio : Clostridium cluster I,
P-value : Kruskal-Wallis test

TEHVWHEZRLZ (4915, 49+14) 2%, #%
ol s <Lz (0303, 06*08), SFIX
TILHET - B & IR EZ R L Cwie, BE
FREDFREIAT & 70 LRGS0, 4l
DETOMMIT, HHEHO EISREZINTE
D, EEAEOGHXLIIRLY, 2TOXTHE
IR CTH 72T LD, MRITEBLILLEEZD
N7z,
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FEATHI SN TV %0 BUIIIKIA DA BRI BR e <
EY I VOMBICOREEBIIZTIENHON
TWB LYY ISKOKRIFERTHLREENTEY,
EORIRN X Y IR O RS AEE S Lz h
X, SHROMHRETH %,

1 16S rDNA/Total bacterial 16S rDNA

(2) AV

HAFEE O/ 2 2 7 I FISK TR b 5 &, SFIX
T b 72 (ISIX : 4750+11.36, OPIX : 6.25
+217, CFIX :1300+2.12, FGIX : 7.00+1.35,
SFIX : 150 = 1.19, Kruskal-Wallisk %€ : p =
0.004), CFIX HISIX & Y i %7~ L7245, OPIX,
FGIX, SFX TR LV IKfiTH o720 2%, i
BOADRM L ) AL HIFERE Vo2 v
)y F A Y MEMDPIME R BIR L Tz, RS
FIROEAEDS, LB A b L A X B AR~
WV 2L SR LR RAREEN D,

(3) —H Pk (ADG) & fipgRa
ADGIXHI I TN DS (p=0069), %]
TIEENASLN (p=0018) (Table5), b
ADGO & - 72K IE A TCRX TdH - 7223
TIZOPXTH o720 F72, D ADGHMED - 72
KIZHET - B L L ICFGR TH - 720 EMH O
WY, EEINE—RMICADGY E L, ®BT
KT93 5, LHL, OPRB LUSFXTIZHEMIZ
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V=T 4 Y7L BEETHORTIER ST
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Table5 Average daily gain and feed conversion ratio in pigs

Average Daily Gain

kg/day P-value Feed Conversion Ratio
Prior period 1S 0.76 =0.23 343
OP 0.68+0.18 3.16
CF 0.84+0.05 0.069 31
FG 053%0.13 410
SF 059+0.14 3.65
Latter period IS 0.67+0.15 3.78
OP 091 +0.09 3.56
CF 0.72+0.09 0.018 3.80
FG 052+0.16 472
SF 0.89+0.24 333
ADG : mean £s.d.
P-value : Kruskal-Wallis test
I v F AV N ORERETEADOW Yoy F Ay ML, ERSREEICIIREL S
B BBHA ML ZAOEIZ L ) ADGAS LS L 727] Motee Fa— A T7IZHELTV—T1 7D
REPEDRIE S 7z, BHEH 6T F AN, ANV A%
fARHEE R, B - B E DFGR TR Hh o Mz, AL SO SRR S N7,

720 NHALM OIS E L 72 RethAvRiR S

% (Table5),

4. B 8
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Bk, REHEVERHE & LCT 2 7 o Huid, AR
W, EEVERMEE LCRTP RS P = E
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AL 720 a ¥z ) — PREBSIX TIE, KEAT
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Effect of feeding ground bamboo on intake, eating and rumination, ruminal

fermentation and blood characteristics in Japanese black breeding cows

AHE JTE - A AUk - R EE - B R - KRB Bis
(AR

Motohiko Ishida, Kaho Honmoto, Keigo Asano, Kohei Takahashi, Mizuna Ogino

(Ishikawa Prefectural University)

Feeding trials were conducted in the Youden square design with four Japanese black
breeding cows (Average initial live body weight : 336 + 42kg), four diet treatments and three
periods to examine the effect of the inclusion levels of ground felled bamboo silage (GFBS) in
the diet on feed intake, chewing time, rumen fermentation and blood compositions. The
treatments were 0, 13, 18 and 24 % inclusion of GFBS in the basal diet consisting of 83 % tall
fescue hay, 14% formula feed for beef cattle and 3% soybean meal on a dry matter basis. Each
trial consisted of ten days preliminary period and three days collection period. Intake of dry
matter and total digestible nutrients (TDN) had tendency to be reduced by increased inclusion
level of GFBS, but even the cows in 24% GFBS treatment, which had the lowest TDN intake,
could consume enough TDN to meet the energy requirement for maintenance. The chewing
time in 18% and 24% GFBS treatments were 38 and 39 minutes per 1kg dry matter intake,
respectively and lower than in 0% GFBS treatment (P < 0.05). However, the chewing time
in the both treatments was much higher than 30 minutes which is reported to be the shortest
time to maintain rumen function. The pH and composition of volatile fatty acids were not
significantly different among the treatments. The levels of blood components were within the
standard values for breeding cows. These results suggested that 1 kg of hay could be replaced
with 2 kg of GFBS in the diet without adverse effects on nutrient intake, rumen fermentation

and the nutritional status in Japanese black breeding cows.

I = WVHEFEOKRKEA, F—A T T ORERH

E, 4 i EOFEEOFEEEDIKLR ED

HYRENZEROL  ZWINAKA L TB Y, il 2Tl ASEMERAYZE L % WK T
BHEAEERIE25% &M TRV H4E, kb bo WHITFEREBRRICBWTIE, BhHM
DT AN IERETOINYER AT NLDOLY 5.2 B ANFR OB L, R % RLE R
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BEWADLI LI Ty Y ORYEIUE DB
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& WEGHIMEF O BIEKEFI S F, A b L AR

OB HZELMEFETE L, LL, MGHHE
D2 E RS 7 CE XM Z AT T h
Bk s3I ﬁ«%\%kg%ﬁtﬁ ERTE
ORI T RwL, By 7 ORI

FHART/IE L, RSB E R R O Y HE A/
SVEWHIBENDH Y, RE - KBRFMLHE—H
MR KT T BB RT3 2 L EA D %o

ZIT, AR TIEREME A ERRICE
WC, BIHMERCE 2 AR~ E T O 2 5w
DRSS o Tl & Z A OSBRI, R
- BN, B—HIERE, A ML RICRITTR
Bkt L7,

2./ &

2.1 FEBSAT &R

AT Ll Y A1 5 404 T 2012410 H 23
H» 5120 4 H £ THEER % 0 L 72,

2.2 a4

BRI S R 4 B (BG4 R 336
+42kg) TH -7z

2.3 PR

By 712 5 mmo 7V A4 AT 224k ek
(MRS AAEGS121GB) & AV TR AR T
CBWTERREINEY Y Y F 2 2 HBRL, K
WIHEH, W1IPARELGRRLZY A L=
(Table 1), % (A N—V 7z A7) K
THEASE B X R E MR L 72,

2.4 fRHLELX

Wik WA RSB X KT I T
83, UB LU 3%DHAETHET25 7 0%IX

Table 1  Chemical composition of ground felled bamboo silage

Component Content

Dry matter% 65.8

Composition of dry matter %

Organic matter 98.6
Crude protein 12
Ether extracts 0.3
Organic cell wall 954
Oa 0.0
Ob 954
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Table2 Ingredient and chemical composition of diets

Inclusion levels of GWBS DM %

Items

0 13 18 24

Ingreditent composition DM %
Tall fescue hay 83.8 72.0 66.4 612
GFBS 0.0 126 185 24.1
Formula feed for beef cattle 136 125 11.9 114
Soybeanmeal 2.6 29 32 34

Chemical composition DM %

Organic matter 93.2 939 94.2 94.5
Crude protein 10.7 9.9 95 9.2
Ether extracts 15 14 1.3 1.3
Organic cell wall 63.5 66.8 68.4 69.9
Oa 32 28 26 24
Ob 60.3 64.1 65.8 67.5

GWBS ; Ground felled bamboo silage, DM ; Dry matter, Oa ; Higher digestible cell wall, Ob ; Lower digestible cell wall

(FHRX), %7 0 %X OfARZYHh13, 188 L
2% %y r A L—YV TBEEBRITHGT S
X (FhEh, #4713, 18, 24X) Zik\J /2
(Table2 ),

2.5 FEBRETM

AFHD ™7 12 4 FRHLBEIX & 8] ) 24 C 5 ek
Briw 3WIMSEM 22— 7 ¥ &8 CHEBR % F i
L7272, KRB FMEII0H 1, ARE
SHM & L7

2.6 fAFEEH

fRHR G- H A 22 R A 2120084 R0 12
RENTT ¥V OMEFFEREDO110% KL L7z,
T UIEO R KECHEEE L, 1 Haofik %55
LCHAICHYG Lz 77 0 %X TR AR %
H2TETRESCLRIEEE5 2, 75 %5
AKX TIREE TR Y 2 RE L2 D%
B2 %I e 5 272 KIFHBEKE L,
2.7 WEHEHEHE

SHERO BIRAIE & TS Y ¥ DR E % O E
Bt (Rt BT 2 HWCllE L7,
ARG oM, I 2RNT 5 L & b1k %

WoE USTEHERE 2 R 720 T 72, AN
FIREWE T B4 V7 7 A 12X o T
KEWET 572D ICERREZ R 72, &
BIZ, ZLoLE=8 ) Y IV AT A (BRA&H
=) BHCTRE - KR ZIE Lz, K
BRI T 1%, WOSERHE S5 4 R IR IR S
M2 3RS % & & DI HNEWE R B
FEE (SR TSR 2 VTR L 72,
A L=, B, FI360°C iz ki
WTEHEEL, 1mm® 7V A 23 728 ek T i
GHTIAE L 7zo BRASVETEIK 53 3 A 0 )5 TR
THMN L7zo S E ok, MK, HERWiO
EEAEFEEY T, ARMREER S (OCW) % Ff
oMY cERERIET S L L HIC, HMEA
E%@fﬁ%%%ﬁf &ETJ?&OI%FA
£ FOWoE EE (KR’
Sumigraph Model NC-ZZOF) R Cillg Lz,
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#o#E (TDN) Sz ko, FPEHERE 2 F
U CTDN#EHUR 2 5 L 720 M2 W TR
AT 22 E L, B—HNAEWIEpH
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Table3 Effect of the inclusion levels of ground felled bamboo silage in the diet on feed intake, apparent digestibility

and nutrients intake in Japanese black breeding co

WS

Inclsion levels of GWBS, DM %

Items SE
0 13 18 24
Numbers of cows 4 4 4 4
Live body weight, kg 336.0 380.2 3780 299.3
Feed intake, kg DM/head/day
Tall fescue hay 4762 4.40° 4.09¢ 3804 0.02
GFBS 0.0° 0702 0823 1.262 0.10
Formula feed for beef cattle 0772 0.76> 0.73¢ 0.714 0.00
Soybeanmeal 0.154 0.18¢ 0.2° 021 0.00
Total 568 6.05 583 598 0.20
Intake to offered feed, % 100 98.4 94.6 96.0 1.65
Apparent digestibility, %
Organic matter 54.1 48.0 484 45.6 211
Crude protein 59.1 60.7 64.8 66 1.24
Ether extracts 42.0 62.3 68.6 65.6 9.09
Organic cell wall 418 35.8 387 39.9 2.26
TDN content, DM % 51.2 46.1 46.7 44.1 2.14
Nutrients intake, kg/head/day
Crude protein 0612 0612 059P 0.58b 0.00
TDN 2.90 2.79 2.72 263 0.10
TDN intake to requirement, % 120.2 111.3 1054 108.6 3.89

abed PL0.05

GFBS ; Ground felled bamboo silage, SE ; Standard error,

A—%TpH%Z, HAEAKkru~ 777 (B
SUERTH, BERAAEs u~ 7T 7 HRERS
Wy A7 L) 2 HCTHER, 7ovst VR, R
OMEE, £ VK72 ) = VETTVEZT%2E
e L7z,
BoNizT—8 208t L, FMEFHHIZD
WCHERMLB ORI R 2 E L, HERAEDED S
N7=Y 61 Tukey © J7 1 TRLEL X H O 39l % L
B L7, mataHidmErEH Y 7 FIBM SPSS
Statistics Version 21% i\ CT47 5 72,

3. BREEE

RO Y r A4 L — T OG5 EIEAT ¥ O
BRI RIEF T E2Table 31277, 1 AHd 72

o

TDN ; Total digestible

D DR OB R (PE) 134.76kgh 5 380kg
FTIKTFL, 7% 4 L—I#EIGEI131.26kgE T
Bml7z. BAFEOEIGEIZINT L2, K
MO IIHIN L 720 T OME, REZWIEIE
5 rH A L= UiRbGEEoRmE LIz
25, SPRMULPERICE B 2 AT bk o7z,
FrHAL—I D K B & R
L7y, kL7270 48D S b 3TN r
L L—V % AFRL, fRORERIE Y 758
ENEL b E, MAEICHE R ZTRD SNk
Mo 728, 100% 5 5946% F TIRT L7ze ¥ A
L — VHRBRFO KRS ERIBDUFRETH Y, Lk
WG IGE T 2 12 I3RS DA 5 20T, F
DS T E oo 72 2 & DB D o 72
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Fig. 1
chewing in Japanese black breeding cows.
Values in the parenthesis show the chewing time.
GFBS; Ground felled bamboo silage
ab P<0.05

JFHIHTH S LG SNz & 7 I 3RERBHE LT
BLEKGERPELT T2 EHMOENT V5,
SREIERBERHOD IV FEo TRy r 2
W50, ERE O - 728 7 7 iidmk L
TR B % FLERIN I L 72K 55 D40 % (2%
LULENDH D EEZ NI,

fEHHALR E TDNE®RIZ Y 74 L— V5
HEZRO DL EFBLREZIRD LN Do 727,
K 2MICH -7z (Table3). Z DFfFFILS
7 OTDNEG =AW H25% &R &5 ST
Wi ZepbFREINIZETHo Tz LD
L, TDNE=EIZ Y rin58EG2mo 5 KT
THMIANIH 7205, FREELEIEDOLNT, ¥
THA V-V ORGEEE24%EITROTLY ¥
DOHEFFEREDI08% T THILTE 5 Z &A%
072,

¥4 L—T o5 EG 2O TH HEY
1 kgD 72 ) OREFE XI55 RETED S
o T2, RBREHAMET 3 2@ Hh by, B®

16
Inclusion levels of GFBS in the diet, DM%

19 28

BEating

Effect of the inclusion levels of ground felled bamboo silage in the diet on the time of eating, rumination and

B & B O A EHTR S 5 IR IR R 124455 2
53RTFETHRBEICKT L (Fig. 1). —#ITH
SIRHIM 2 I S Az DI s s &, U430
ML 25", L7727 71Z5mmod 7 v A
AT 7R TR S N2 b O TRIEAVN S
Molzlz®ll, FrH A L—U0KEEEERD
% L BRI 20, IR 2T L2 d
DLEZ LN,

7 VRS 5 2 LK o TT VA ) PEOMER
S EARAE LT —E Y, £ 2 THEEORR
WX o THAESNDEREZPAIL THE—H TofE
WssEE % Fife L T\ %o IHMBRERIAE L 72 % & 4
— BT 5528, ZoOEMEZHERT 2720
ZALEE R fRHZ Y 1 kgdd 72 ) o NI B 1£ 3045
LENTWBY, KO, 7541 —7
DI GEEH D Fh - 72X BT IHIESRERH]
WEREE 1 kgdH 720395 TH o722 &n b,
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Table4 Effect of the inclusion levels of ground felled bamboo silage in the diet on pH, volitile fatty acids and ammonia

concentrations in the rumen liquor in Japanese black breeding cows

Inclusion levels of GFBS, DM %

Items SE
0 13 18 24

pH 6.82 6.84 6.72 6.75 0.10

Total VFA, mmol 752 5.59 6.94 6.70 0.38
Composition of VFA, mmol %

Acetic acid 70.6 705 69.7 70.0 0.35

Propionic acid 184 18.6 184 186 0.31

Butyric acid 8.5% 84P 9.12 8.6%P 0.11

Ammonia, mg/dl 10.002 7.76° 10.382 11.372 0.26

GFBS ; Ground felled bamboo silage,
ab P<0.05

VFA ; Volatile fatty acid

Table5 Effect of the inclusion levels of ground felled bamboo silage in the diet on blood components in Japanese black

COWS
Ltems Inclusion levels of GWBS, DM % -
0 13 18 24
Free fatty acid, uEq/1 106 206 174 138 32.6
Glucose, mg/dl 58.0 59.0 60.3 59.7 158
Total cholesterol, mg/dl 80.3 84.3 73.7 82.7 2.78
Triglyceride, mg/dl 22.3 28.0 24.7 26.3 1.79
Albumin, g/dl 32 33 34 32 0.10
Blood urea nitrogen, mg/dl 13.0 14.1 125 14.0 0.35
Calcium, mg/dl 9.17 9.23 9.17 9.03 0.10
Inorganic phosphorus, mg/dl 5.63 6.13 5.10 557 0.31
y-GTP, U/1 20.7° 24.32 21.0° 20.0° 047
GFBS ; Ground felled bamboo silage
ab P<0.05

LN/ze SO LR, ¥75H 4 L—Y0RG5EE
EEOTHHE—HNOpH, HEEMERIROHA
WK E BB E 2572 (Table4) Z &2
5HEMIT BN,

Y DORFIREE WD 720 DM 5T 5
TFHA L —=IRKGEEE S ETIRELLD
52 lidnl, #713% XD y-GTPE R\,
A COIH TSR 3B1) 2 B O
BN 122 572 (Table5). 72, y-GTPOI
HAHIZ166 £44U/1TH Y, & 7 13% X OfEIZ S

NeKEWMZEDHOTIEILRL, MEERVLD
Libhiz,

VD LofERa 6, WHREEHME 125 2 5525
lkgZ 744 L—V 2kgTHEEBZTHT A
VF—EE, B EERD X ORERRE I
HBWZ EAURBE NIz, 7272, RRBIIEH 0%
BTHhh, ZoZieRUNFERBTHEIET S
EVUETH DB, T2, ¥ A L— VDI
HeHobl Lo Ratd5 I EbEE L Tio
726
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Adaptability of napiergrass (Pennisetum purpureum Schumach) for weed

control in burial sites of animals after foot-and-mouth disease outbreak

A0 B oz A ¥ -l o W

(BT IR S J 50)

Yasuyuki Ishii, Sachiko Idota, Aya Nishiwaki

(Faculty of Agriculture, University of Miyazaki)

After the foot-and-mouth disease outbreaks in Miyazaki Prefecture in 2010, cattle and
swine were slaughtered and buried up to 100 ha of areas, where weed control is difficult and
costly since lands are unlevelled and prohibited to be plowed for 3 years. In the burial site and
the neighboring area at Takanabe Agricultural High School, normal type, Wruk wona (WK),
and dwarf variety of late-heading type (DL) napiergrass were established by transplanting at
1 plant/m? in the contrast with sowing of maize (cv. Ohka, MZ) and sorghum (cv. Sanjaku
sorgo, SR) at 5 plants/m? in mid-June 2011. Soil chemical property, establishment and
sustainability of plants, plant growth and structural carbohydrate of plants were determined
only for the burial (BU) areas in 2011 and for both BU and the (neighboring) bordered (BO)
areas in 2012. Even though lands were cleared by cutting in addition with herbicide application
before planting, MZ and SR failed to be established stably at only 1/3 ~ 1/2 due to the
suppression of growth by indigenous weeds, while WK and DL succeeded in establishing as
high as 82 ~ 91 % and 73 ~ 85 %, respectively, in late December 2011. Plant height, dry
matter weight and cellulose concentration were higher in WK than in other 3 species in 2011.
Forage growth was higher in the animal burial site than in the area where sanitizing and
slaughtering materials were buried and in the BO areas. Harvesting plants and clearing soil
surfaces were delayed to mid-March 2012 and late-February 2013 due to the suppression of
spring weeds, requiring 74 man hr/ha. Overwintering ability was higher in DL than in WK. It
is necessary to consider the labor-saving clearing methods after overwintering and utilizing

forage plants on the animal-burial site.

7 Wy C252f& T (#9975ha) 12b A7 (IR

FIBRE RMRER H &, 2011) 0 TR, TREHH

20104F (B I I CRAE L2 IREIC X 0, I ORIYROMTH BRI, KERGIHE TP
VLTI320 580 (4 6 5 8 T, IR#9227581) EATEED SRBAL) - SEENALEE & SR D 3 45 ]
OB ORE»BL S0, HHMIERIZ 5 L OES RSN, A T EY LD N

1.B ®
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B-173, (k) Y@3EAERT, BB (2Tl L7z,
BHitcK 2 EMED20114£ 7 H 1 HB X 02012
7 H3HE, HEME X UL O P A
ZIAL, AEFEKO20114E12H20H B £ 072012
F10H 27 HIC ARSI @ A = 2 i A L 720 2012
6 H9HIZ, HROBLREZHRHAL 7, $7:2011
ETIIHLHI O A0S, 201245 CTIXIEENM & 3D

9 —_
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0OBU mBO

Fig. 1 Changes in soil pH (A) and soil EC (B) at the harvest on November 7, 2012.

For plots 1-3 ,

animals were mainly buried in plot 3, sanitizing and slaughtering materials were

mainly buried in plot 1 and both of animals and materials were buried in plot 2.
For abbreviations of species, napiergrass cv. Wruk wona (WK), and dwarf variety of
late-heading type (DL), maize (cv. Ohka, MZ) and sorghum (cv. Sanjaku sorgo, SR).
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Fig. 2 Percentage of overwintered plants (POP) of two napiergrass varieties on June 9, 2012.

For both plots and varieties, refer to Fig. 1.
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Fig. 3 Final established percentage of 4 species in late autumn on December 20, 2011 and on October 27, 2012

(Mean = standard deviation). * : P<0.05 in 2012.

For both plots and species, refer to Fig. 1.
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Fig. 4 Dry matter weight at the harvest in late autumn on December 20, 2011 and on November 3, 2012

(Mean * standard deviation). * : P <0.05.
For both plots and species, refer to Fig. 1.
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Fig. 5 Cellulose (A), hemicellulose (B), and lignin (C) contents and i vitro dry matter digestibility
(IVDMD) of 4 species in late autumn on December 20, 2011 and on October 27, 2012 (Mean = standard deviation).

* 1 P<0.05 in 2012.
For both plots and species, refer to Fig. 1.
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