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Abstract
Background and aims:

A recently developed simple dietary survey method based on nutritional assessment by meal units calculates the
nutritional value for a meal by the prior allocation of meal component values, requiring the respondent simply to give
the name of the meal and state the presence or absence of fish, meat, or tofu. This reduces the burden on the respondent
compared to that associated with completing a weighed-food dietary record survey. However, Japan’s 2017 National
Health and Nutrition Survey Report noted that many people, especially men, did not cook their own meals at home,
which could result in uncertainty in accurately describing meals and the names of dishes. In this study, we developed,
and tested the validity and reliability of, a new diet questionnaire, the Calorie and Nutrition Diary (CAND), which
enables people who are unfamiliar with cooking to provide sense-based answers.

Method:

CAND was used to conduct a dietary survey of 151 Japanese men and women aged 18—89 years. This was completed
on any day during the survey period in which the participant ate breakfast, lunch, and dinner. The participants were
provided with a booklet that classified the names of dishes based on the Japanese Food Guide Spinning Top; referring
to the booklet, the participant completed a computer-scored answer sheet that recorded the contents of meals consumed
over the day. The validity and reliability of the CAND were examined by comparing the results with nutritional
calculations obtained from a photographic dietary assessment. In total, 48 nutrients were included, including calories,
total carbohydrates, protein, and total fat.

Results and discussion:

There were statistically significant strong positive correlations between the nutritional values determined from the
CAND and the calculations based on photographic dietary assessments, confirming the validity and reliability of the
CAND. This study demonstrated that the CAND provided a feasible method for the investigation of dietary nutrient
intake by age and meals per day.
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& i
A EAM I 2018 4F 12 A FhA) A 5 2019 4 3
HTHTHY, RESREIL180BITH - 72,
FEHIIRAERR O LbOEED 1 H, D
B 0EEFELIHE L, FHICEEREE
& CAND 2 X B %479 L9 L7
BHEGGEIIROMY 1217272, Thbb,
LR RE I BEET L ICAEFE T LRI
DEBEEWD & 5 R L7 KEE T B8,
N AT HEEDPD 40-100 cm BE L, fHo 2
SOMBETHEDDDE L2 GO TRESE
oo T2, BEEIINICEE K-> 72HN, &
HHCTHE LEEOR, TSREOAESZH
R,

3. HEtERIT

CAND B X VBHFLGHEIZ L 2R HE 1 A1
H2472 0 O5FEFREFEIE DM I21E, Pearson
OREEAMBIRE T RD 72, BB, TXTOHKE
FEAT I Z T AR E TIT VY, B EKEEL 5% 1238
L7z W72V 7+ = 71, Windows it ®
SPSS Ver.23.0 (HAT 1 - ¥ —- T L) Thoiz,

#ER

T & RaRH R T — & A O SR R
F1s1BlE R (R2), 7— 7 BUSEIT 84%
ThHo72,

CAND TH L N72REREENE £, THGL
FRE TR O N7 RERFENE % L (CAND/
BEILEFE[%]) Lizs 5, A 100-115%
DHEAIZHEEINZ (F3). TOMRLD,
CAND TH# 5 1L 5 RKEFREEIGE I G HELF
ELVLELHEENDL I EIIRENT, BE

Fz2 MR - ERFINRER
(2018 F 12 B~ 2019 F 3 B)

#X St oz E

10 1% 1 0 1
20 % 23 27 50
30 1% 9 10 19
40 1§ 6 17 23
50 1% 16 22 38
60 X 5 9 14
70 1% 0 3 3
80MBLE 1 2 3

it 61 90 151

HERIZNZNOERICEYUT D n TR LT

RLERIE L DED +5% UINOIHBE I [~ 7]
[LF /=N [LF ) = VigtEsE] [€s 3
KI[FATI U [FATYV4E] THo
720 ), BERFELDEDI+10% B2 5
HHZAREEEw#HEI vy o]l v
[B-27V T ¥ F U |[EF I VB THo
720 ZDOMDOIHBIZEETLERE & DD +6%
~+10% D TH o7z (F'3)o

CAND ¢ BEHEFED 1 B0 o8& H L7
FRERFENE OMEIRR T O L7oRER, 7
WAt s L7z 48 FE0 ) b, (] [LF/ —
V] BEOTLF 7 —ViEM4LE] 2K < 45
JHET 04 DL LOFELHEP RSN, &5
2 TR TE% 22 Bl B&U [#E]
BV 2EHIZ S U EOFE LB AR
oz (F3, B2),

EE

B S M- EHRELEOZ LM - FEEE R
FET B 7o O IR RLERE & R L 72BFgELE, o
NETICWLOPHEESN TS, KHS 1O
DO TIE, PR & AW BIUHE AL
DHBIZBWT, TARLF—BLUO=RERE
(72 AECE - BRE - RAbY) CREREHE
P I (BB RA T/ FREE [%)]) 45100 £
5% UATH D, 39 REEHITHRERTHE
GRHBEAED LN T WD, F7-, BiES Y o
W5 TlE, EWEIURERASL & ek
WEICBWT, BOHBIER SN o720
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£ 3 CAND B LUBERFEICL ZREZFENEFY - HERK

: . mmey AND FH
IEH By CAND (n=151) BEELE (n=151) %) LEFERICL D
B R P
Mean SD Median Mean SD Median

IxXIF¥— kcal 22255  753.0 21025 20528 5464 19683 108 0.514%*
KK g 266.6 940 2476 242.2 66.0  241.1 110 0.473%*
fehlE<E g 92.7 342 88.6 87.0 26.6 84.7 107 0.590%*
B8 g 82.4 33.1 78.3 77.0 26.9 72.9 107 0.575%*
TG HE g 76.2 30.7 7.5 712 25.0 67.4 107 0.571%*
EIRABRAER g 25.5 11.0 23.6 235 9.5 227 108 0.617**
— &~ eaf0AERAER g 30.2 12.4 28.3 28.4 10.1 26.7 106 0.560%*
E4iN:R i g 17.0 72 16.1 16.0 5.6 15.1 106 0.524%*
aLxFo-—Jib mg 5252 2614 4590 4927 2258 4549 107 0.626%*
KB MR g 3.9 1.9 3.6 3.5 1.2 3.4 109 0.574%*
TRERYEE g 11.9 5.9 11.2 10.7 3.6 10.2 111 0.580%*
BYIRHERE g 163 7.9 152 14.8 49 14.0 110 0.578%*
IR 53 g 227 9.8 21.1 20.9 6.7 19.3 108 0.610%*
FRUTL mg 53569 23884 47941 49421 15956 45084 108 0.614%*
RPN mg 3168.1 14705 30349 29435 10632 27975 108 0.632%*
AL mg 6187 3023 5899 5515 2213 5155 112 0.561%*
RSN mg 3404 1516 3274 3125 1137 2926 109 0.627**
> mg 13312 5194 12789 12424 3924  1192.0 107 0.599%*
£ mg 9.6 4.0 9.0 8.9 2.9 8.5 108 0.540%*
itk mg 114 4.5 10.9 10.5 3.5 9.7 109 0.502%*
Eid mg 1.5 0.6 1.4 1.4 0.5 1.3 107 0.381%*
VAV mg 4.1 2.1 3.6 3.9 1.8 3.7 105 0.513%*
ElkS pug 46515 38288 36567 43827 33434 37573 106 0.743%*
LYy pg  117.9 59.8  105.7 106.5 437 1009 111 0.623%*
0L ug 9.9 4.7 9.0 9.0 3.4 8.9 110 0.524%*
EUITTY ng 1775 79.8 1648 166.0 68.3 158.7 107 0.650%*
LF/—Ib ng 4257 4338 3105 4111 4452 2715 104 0.343%*
a- ATV pg  699.1 4919 5823 6443 3374 6087 109 0.617**
B-hOF> pug 37405 22867 3351.8 34840 1739.0  3311.5 107 0.606**
B-VUTRFYUFY  ug 1747 192.8 742 1539 1672 66.1 114 0.7217%*
B- HAOTFVHE pug 42011 2560.0 3766.1 39063 19220  3710.0 108 0.613%*
LF/—ILENEYE ug  779.3 549.8 620.8 740.1 516.2 626.1 105 0.376**
) ug 5.9 5.1 4.4 5.6 44 4.1 106 0.693%*
a-h37zO—)L mg 9.1 4.0 8.5 8.5 3.0 8.0 108 0.529%*
p- ka7 zO—) mg 0.6 0.2 0.5 0.5 0.2 0.5 110 0.542%*
y-h37z0O—-JL mg 16.1 7.7 15.4 15.0 6.2 14.0 107 0.525%*
- hI7xzO—)L mg 3.4 1.7 32 32 1.5 2.9 107 0.596**
EYIVK pg 2419 1370 2228 229.6 116.0  203.1 105 0.595%*
R mg 1.3 0.6 1.1 12 0.5 1.1 107 0.526%*
EYIVB, mg 15 0.6 1.4 1.4 0.5 1.4 108 0.565%*
FATIY mg 22,6 9.6 21.4 21.6 75 20.6 104 0.609%*
FATIULE mg 40.8 159 38.4 38.7 12.4 37.8 105 0.606%*
EY XY B mg 1.6 0.7 1.4 1.5 0.5 1.4 106 0.609**
E¥ XY B, g 10.5 6.5 8.5 9.5 5.5 8.5 111 0.454**
R pug  408.8 199.0 3724 3833 1552 366.2 107 0.442%*
AN mg 7.3 2.8 7.0 6.8 22 6.7 106 0.552%*
EAF> ug 46.3 225 43.8 43.0 189 39.2 108 0.549%*
Ev3>C mg 1184 65.8 104.7 110.7 51.8 104.7 107 0.622%*

RIEBB OB IZFIHE (Mean), ZHRZ (SD) & L OFRR{E (Median) TRUfco *#p<0.01
BONICHRBERZIEIE x100 ; ° Pearson DERIBEIHRE

4CAND & DES N RBREEBNE / TELHELD
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X2 CAND B&UEBEILHEICLIXREXRFENE AN
FETRE U 8 O DA, RRMBRBRENERIC U, "TRILE—) TRAK(H, "TcAE<E) TlBE) '8
IR E ) TR OWITNICEWTH, CAND - BEELHEIC L ZEERBEEIERI N,

DO, BIEILA 31 KT 19 HFEFE T 100
+10% N TH Y, SYEPHEFL IS
FUEREIC L A AR E L IR L Qe E
BENTWVA,

ARFALTIZ, CAND O o Hxt B8 25 FE & 30 &%
TR ahrob oo, EBEER (CAND/ 5
BEELERE [%]) 25100 &+ 10% ZAA N2 FEId
48 SRAEF P 5 AR (RNEHEEWWME, vy

Th, LY, B-7UTINFHF T, S
IV Bp) Thoto KHLH P LEESY 0
2 ODWMFETIE, FEilFEIC L 2 BEFREL
BEREE L 2REINOEETH - 7295,
AFA TIZ CAND I Lk %0k & BEERETEIC
L BELERAY, F—OEFEZ ML TWwiz/zo,
CAND & BHEFEFKE TH b N7 KB R EFE
HIZHT Y RELERZ LD > AERNE SN

730 New Food Industry (New Food Indust.) 2019 Vol.61 No.10



A novel dietary questionnaire: The Calorie and Nutrition Diary (CAND)

LEZHLNS,

FAEGIEIR O 720 IHF S 72 RIKIC BT
AR UL 7=0.5-0.7 DFEFANLELFE L&D
Wisnd 2 P, —HTRAS VL, KK L
HE&®%5ekd 5 S il L s
HEORB ATV, 48 SKkEFE T 27 IHE T 0.4 DL
L oOMESHER SN, KRS ESELZHSE
PRI ERSE L HECFH RRE
HETHDHERELTWESE, KA TIE, CAND
EAWTHE L-RERSENE L, THE
FRED S5 O N7z R FEFFENE O AHEIRIFR
M LRGSR, 0 r=0381), LF/ —
(r=0343), LF /7 = ViGtX4E (r=0376),
RAKALY (r=0473), €% 22 By (r=0.454)
BLOER (r=0442) 2B CRER 42 KE
*, ER0EHD 87.5%) TOSU LLOFEL
MR SNz 512, 04 DL LoD
FEEREN-HEIE, LF ) —VBLOLF
J = VIEMS R R Rz 45 R E (SR E
H? 93.8%) Th o7z BEAIGHIEBED 720 IZH
FESNTEMKICB T A HBAREOEM (r=
0.5-0.7) ¥ i 2 T E X &K D 87.5%, K
Wo P oz EHEE L-HBREROEE (r=
04 L&) W7o HBEIZEEKRD 93.8% TH D,
T4 DRI GL LIZHEEDOIZE A EHERD
HHLMERB TH o HER DI ENTE D,
L oT, CAND I FHEANEFFAELZEL LTH
HThrEER D,

R DORT & L TZ BT IR D F7EEAEET
55, CAND D% 4, - 15 FE P EFfiffi O o BR
ELCEERGELZIALTEBY, Hilchas
FAEEEZEE LBt E T2 TV KRS
Y= R THBHHEERERINEE Lo,
ZOHEMBE LT, HREILHKEL CAND O W
BRI R H T & o TIHEMN - SRS
KEWEAIL, Z2ORELZEHT L7-0I1ICF
BEELRE L ORI L2 RENERE D D - 720
BHELGECHIE SN R EREENEILHE

WL % b7, CAND IZB T 5 REFEHEHEI
HOBEFMIEISHROREL T 5,

DXV, CAND & BEGLEEDO D &
A48 HER P 45 RERICBWTHELRIEOHE
VHEFR S, CAND [3EHEEDOH 2 5L TH
HZENRDOLNT, T2, TANF—, RIK
Ly, 72/ E<HE, IRE, EWiiE, K5 7%
CEERFBEFRIIMAL, —EOMEBERERICE
WTHOHMHRPEHTELDD LT,
TB G FTMMETH B 2 EDFER SN, BRRAF
OB CHEDIHHTELHEZEEL-AS
A, INFETIFRE R L, Fizeil{aiT
HoltbEF 2 b, BREETE 215% CAND O
WELR, SHOEHOPTHL & 2 5UE
HEELZEZEB L, CANDDODN—Yary7T v 7%
Ko TWFETH S,

%R, TAaHDEIZE L7 CAND IZRDY 1 b
TABFETH 5 (https://CAND.life) , CAND
EHWTHIER4T O BAICIE, R xrlHs
VAW AAEN

155
BEEEE L CAND |2 & B = EF{E RO
WL D, 48 REHZEF A KERIIBVWTHE
ZIE DO BEDHEE S, CAND IZEEMD D
LEHETH B I RO NT, T2, Th
VE—, RAKAt, 7AEE, RE, A
Medm, K7 CEELRERIINMZ, —EBOM
ERERIIBVWTHELEEIEETEZL200
THUY, CAND TZUMDH BTl TH 5 Z
EbRE Nz, Zh& ), CAND iZFEMRBIIC
R AZERTL2AEM, BIO1 S ) AR
OEIUEFRAT 5 L CHMTEELR FETH S
Z EDHERR S T,

E

1

EE
AW L, FAENOBIB & O T <
ZEEVE LRI R L R E T,
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Clinical trial research on the immunopotentiating and
anti-inflammatory effect of cat's claw and enzyme treated cat's claw

B M (Gu Yeunhwa)*

FRIELERIRY: - KB MR A R

Key Words: V) > 788k TNF-o IL-4 #8IgE PLRAERIE

Clinical trial research on the immunopotentiating and
anti-inflammatory effect of cat's claw and enzyme treated cat's claw

Yeunhwa Gu'

*Chairperson International Affairs Department of Radiological Science,
Graduate School of Health Science, Faculty of Health Science Junshin Gakuen University

Key Words: Lymphocytes, TNF-a, IL-4, Total IgE, Anti-inflammatory effect

Abstract

In the present study, among the effects of cat's claw, the present invention was examined focusing on the immune
enhancing action and the anti-inflammatory action.

In this study, the increase in the number of leukocytes in the UT group (cat's claw) and the UTE group (enzyme-treated
cat's claw) suggested the possibility of increased immunity.

Ig-E is involved in many allergic reactions that prevent parasite infection in the digestive tract. In this study, IgE-
RIST did not change in UT group (cat's claw) and UTE group (enzyme-treated cat's claw), and Ig-M and Ig-G increased
gradually.

It was suggested that it could be suppressed. With regard to blood TNF-a levels, significant increase was observed at
4 weeks compared with 0 week in UT group (cat's claw) and UTE group (enzyme-treated cat's claw), and therefore anti-
cancer effect can also be expected. The UT group (cat's claw) and UTE group (enzyme-treated cat's claw) agents are
indirectly linked to increased immune ability as a result of the absorption of active ingredients such as o and [-glucan
being promoted along with the intestinal function of dietary fiber.

It was suggested that anti-allergic effects such as chronic histamine decrease appeared.

*To whom correspondence should be addressed.

Chairperson International Affairs Department of Radiological Science,

Graduate School of Health Science, Faculty of Health Science Junshin Gakuen University
1-1-1 Chikushigaoka, Minami-ku, Fukuoka 815-8510 Japan

TEL :+81-92-554-1255

FAX : +81-92-552-2707

e-mail : gu.y@junshin-u.ac.jp
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cat's claw & BERALIE cat's claw D S 3BR/E A & HLASRE MR I BY 3 2 B IRGABR I 22

£

AR TIE, cat's claw DIERIRDOPTH D EDDIFTREEBRIERETEERICBEB LTRSS Uiz, &
| T, UT B (cat's claw) & UTE 8 (B25RALIE cat's claw) ([CBMEEIENLEIEHLD, REE

HODTIREMEN RIS 1z

lg-E [FEEBROBTERRZRRZER, LDV UILF—RIGICEES LTV, AHRTIE, UT B (cat's
claw) SRV UTE B¢ (BRI cat's claw) [Z IE-RIST FZELHHL, I1g-M, 1g-G [EEEPH(CIEBIOL
END, AEBHSDMBEEDEBAZIR SNDHUREMNTREBSNIZ. MP TNF-o BICDWNWTH UT 8%
(cat's claw) & UTE 8% (B5RM0I2 cat's claw) Tl&k, 0B&EE T2 E 4 BBICBNTHERBIBIINRD
BN EDSMHDATERBIIF CE . UT B (cat's claw) BKU UTE 8 (BRI cat's claw) Fl(&,
BYSHOBEBEREHE D TaB KU p- FJILAVEDEDED DIRIIMBESN/ZIER, REREDIENIC
KOBENRERY I VEDEONT LILF—ERADN RN EERBEIN.

1. MiIRFE
1-1. HEBREA®

AL, B EBEAIZEITELD & Rk X
cat's claw & BERALEHE cat's claw E ] D 4 BB HE
SGEERICBI L, SeERmiEH, PRIEMERIC
DWTHEEE L 7z,

1-2. WHRE

ABRO HIY, B, PRINSHER%
ElZonTHo#HHL L%, RAEz2ET, &
MICEBWTSMOBREZHERL, @ERAS
LI0HEARE LT, ok, BEBINA RS
WHEE B A ICE W TRE & HREMARES
(World Medical Assembly) 123> THGE I 17
~LY v XEE (1964 KFE, 2000 FEET) D
K B> T L 72,

1-3. EREREBRS &

20 25 40 fRO\BLZWNRE L7z, 30 4208
FHBRD cat's claw (Fr v Y r7nm—), QEEZEL
P cat's claw SEXIZ 4 [, 1 H 10 K7 % 8 H K
AL7, §lfs (A LLIRER) BXUOFERIC
AL E2REARE L,

Ao, 1, 2, 3, 4BICBWVWTZNZNER
TiTotc, HEEHIZ, SHEERRI RS
WY vy —IZEAL, UNISRTEEH DR
BB X OMEZEIT> 72, BREAEICEIL T,
BEEE D 559 10 mL oIfiie (30mL) ZERHLL,
DT oHEEBICB L CTHIRM AR TiTE 721
AR TR R I & D I L 7, BRI
RER IR H 10:00 Z2HREAE L 72,

1-4. HEROBE

BRI 20 A2 & 40 fROMEE H L %2 R &
L, iU 7, BB @R L3R uge i »
Stz s@catsclaw (Fr v v ornm—:
¥yvyvyrsu—, FEALRXZu—, BY, Ta
74, MSM, Zvay% 3y, GlaTHsliBE)
FERIZ M L 72, B id 1 4 10 4cRt 3 4
12530 %, Weatsclaw (Fr v v 7u—) #,
QOBEZ I cat's claw $ERIRE, @a v br—)L
(72 XR), b1 HI0RZE8ML,
WENE XY AENICERLZC 25
L7,

1-5. RERIEE

(1) EHPHRE

B, (#HE

(2) MmEZEE (EImsR, Kk, ~esno
Y, ~=< b2 Uy Ml, VM)

(3) IMIMT U v SBROBERES BT
O IR B & O3

cat'sclaw (¥ ¥ v v 7 1 —) & Al cton
Dickinson 1 @ FACS-Calibur (¥ 7 b7 = 7
Cell Questl) A7 4, PBS- (pH7.2), FBS (FE
EfLEE A ), LT €= A%EIMmA, Y
v SBRY 7% v b+ A 3Color ifk (L CD3-PE-
Cy5.5, P1LDC4-FITC, $iCDS8-PE) %M\ 7z,
@FMMEF D TV > 88k CD v — 4 — CD3,
CD4, CD8 DHITE

TV Y8Ry 7k v b DRFTICOWTIE, W
v % 7 )V Xt (Santa Cruz Biotechnolgy, Inc)
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W2 NFhI—70—HA kXY — (FCS)
SATLEHANT, 3AF—IlckBE 7 —H%A
P X B Y =BT X B RN D T Y v o8
Bk CD = —%4— CD3, CD4, CD8 DHllE% 1>
7oo 78B—HA4 FX MY —@HTIE, M ER
kL 72 E /7 —FFiE (MoAb) % MG
S EMEE HE M L 25, Moy —v—
e BE L, HiFEEDE & 900 BB S a v
Ea—yD7 5 & iciiidosts (T
BYA 706 0Y) 2RRSE, HWE L
7RO EEZ FRE LT, # OfEB Mk >
WITENT 21T 9 ik TH 5,

BRI ZETIEE LT, 13U DI BERIE
Gt 24 REFE S 7RI T O~ 7 ADEE D, T
VELE ) Y (8F:23G6) ZHWT, 2
DRI % AT 7\ MR BEE B 1k 72 & ~ ) 4L
(5 HA7 /mL) L7aob, WHE4eIME ) R
A MAEAK (LT TIEPBS &) T2
AR UMyl & (R L 72, Y v 2 3Bko
SEEFIEERLDBEERICE DT, £315
mL DY ¥ 7N F 2 — 7N VOSBRI BEATR &
S5mL Mz, MR SmL %) ¥ SERy A
W LIcHEEECEESE 5, EiR(15~20°0),
500xg (1500 rpm) "C 20 47 [Ediat ooy HiE L , 35002,
EEOMFEZEHICROERE, U BkEx
B g, BUDH L2 v 8BRIC 10% D IEME)
LAWY~ > e JRIME (LT TIZ FBS & 9)
ZE A7 PBS ERIMEREREFASEZ N 2 X < IR
fiL, = (15~30°C), 400xg (1350 rpm) T
10 sy Els DB L pEi L 72, BiEZBREL &
%, TIEE, 20l FBS&H PBSIC Y v 88k%
PSR E T, WEDEITIE, U
BRk%E PBS ICiFliE X ¢ IEICfEA L 72,

PBS 12V ¥ /38R % i3l X & 7= Ml v stE g 12,
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Fig.1. The number of leucocytes.
The result represents the mean value & S.E. Significantly
different from control group by #-tests * p<0.05)
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Fig.2. The number of erothrocytes.
The result represents the mean value + S.E. Significantly
different from control group by t-tests (" * p<0.05)
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Fig.3. The quantity of hemoglobin.
The result represents the mean value & S.E. Significantly
different from control group by #-tests (" * p<0.05)
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Fig.4. The % of hematocrit level.
The result represents the mean value + S.E. Significantly
different from control group by t-tests (" * p<0.05)
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Fig.6. Total IgG level.
The result represents the mean value & S.E. Significantly
different from control group by #-tests (" * p<0.05)
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Fig.5. Total IgM level.
The result represents the mean value = S.E. Significantly
different from control group by ttests (" * p<0.05)
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Fig.7. Total IgE level.
The result represents the mean value = S.E. Significantly
different from control group by #-tests.
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Fig.8. Total TNF-a level.
The result represents the mean value + S.E. Significantly
different from control group by #-tests (" * p<0.05)
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VP LR, 2 HARBREIIR R SR, 3 ML mRsy

Key Words : 7 V7 > 7 1) —

B — N AL

WX THES STV ITY—BRTOYT—RY /ABEOEEM) (& “Gluten-Free Cereal Products
and Beverages” (Edited by E. K. Arendt and F. D. Bello) 2008 by Academic Press (ELSEVIER) D25 12 & Sourdough/
lactic acid bacteria by M.Gobbetti et al., ZEIFREN T 2H D TH %,

Y —FD/EE
BI—FK

Y7 — Py ofE, fasERET, KARO
kD A& —FrHEL TidDHNA LT
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%, TS5 OMAEWITEICIEE, INTEED
5K 205, Y7 — N7 HEYH O R,
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B (1 20X, FEEHEER O, ENIBLIETTHE,
P AR, W ED) ERERICk > TkESTKRS
(Hammes and Ganzle,1998), KL 7% 7 — F
TIFHBE T T, 72 212iF >108 cfu/g 3RS
n, —HA—A DI T > LRt —4"—T
% % (Ehrmann and Vogel, 2005), 2RI 1ZH
7= RFORBICIE 3T Fa—-Lua3ib D,
XD Z T35 (Bocker et al., 1995; De Vuyst
and Neysens, 2005), ¥4 7197 —F 7%, 8
M T 7 = v 7 CHEES 2 HOT, i
g HFTEE O RBICAEY 2 TE IR B ISR T
LZEESH D, Z ol dEEHRETRIN

%, ZOMITIFERT (20-30°C) T30 67,
Y7 —F DMK pH 135 40 TH B, ¥4 7
047 —F—F3c Py BeEHl (acidifier)
ELTHvwens, F BEX 2-5 H, >30°C, X
E—F7y 7L%a06Z0MITIdHE, K
D 24 FpfH pH 1X < 3.5 127 % (Hammes and
Ganzle,1998), WAEMIIRED 2 F—> a F
) — % (late) 12D, HIRX ¥ XY v
7R RS, ¥4 7L, Ry —FY
THORETHD, AF¥—F—h LFr—1tL
IR L CHEET 2, BUvdogibHl, Af
¥y Y7—LLTHWS, 471, 1I, 1T ¥
J—F—IciT3HE LT, R=D—XA{—
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12 v 5 1 % (De Vuyst and Neysens, 2005)
O HERICE TS, BAB IO &
iz o3, %L OMoBEHNZ, 2% \v»idh
Ho7a Fa—nLzHwvTw?3 (Gobbetti et al.,
2005) ,
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WEMEOWE» S, FLIEEE 50 &
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Saccharomyceses & Candida \ZJ& 3 5 b DO
L7y 7 —FohicRon2F:IRI N,

Y7 =Pz — 7 aamEERT, 20
Tz () 2 DB A - 72 PR RSN S 4 (i)
BT — P 3R RN IR EEM A T
3% (Gobbetti 1998; De Vuyst et al., 2002; Gobbetti et
al., 2005; De Vuyst and Neysens 2005) ,

T —FP7HBREONKRN S DI
Lactobacillus, Leuconostoc, Pediococcus, Weissella
< & % ( & 12.1) (De Vuyst and Vancanneyt,
2007). S KE BEWEIRIEE Lactobacillus
i RS 4, AR IS S TR O B BT /Lo
%> 7. (Hammes and Gunzle, 1998; De Vuysens,
2005; Valcheva et al., 2005, 2006; Vancanneyt
et al., 2005; Aslam et al., 2006; Scheirlink et al.,
2007), Lactobacillus salivanius group DA o, G
Bt X N7 RFEWY 7 — F 71X Lactobacillus &
M (http;11141,150,157,117;8080/prok PUB/index.
htm) (TR XA S A7 KR AT E 7V — 7
Ritgnz, vy7—FoABIcHY ond 7
O ba—lick3E, FICEBNE X AN
e~ T 0 FEREEFLIB I D KR 4 el SRR
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5 12 ¥ 1T Lactobacillus sanfranciscensis 1% $# 12
5% 7 —F7,227 57 Y 7T (Gobbetti and
Corsetti,1997), —M&IZZ BT 4 1Y
T—FU»508CcE%, Typel 7 —F7
1%, = 1T L. brevis, L. fermentum, Lactobacillus
frumenti, L. pontis, Lactobacillus pantis, & X 8
Lactobacillus reuteri (De Vuyst and Van canneyt,
2007) TH 5,

YO —-FIDOHE & ik

KR TZDE FEWRIMDA X —2 £iFhli,
—RIZH T —FoikBEEboaMcHwoNn 3
EWV 0BT T ADRED 5 HIH S T
%, oKl BIZITR—H—X A4 —Z ) &
W2 &, 77 AF 27, 7L —3—, ST,
RELEZRRT S (F122), Y7 —FY 14—

A~ OBENC L0 5T, Loz R
DDIAMED T A YR v ZWEBFITBT
B 535,

TIORAF1T

AWz X LD L LTS WT, W
T — Ry oFHcHLS RO 8] Fi
Z T (Corsetti et al., 2000; Crowley et al., 2002:
Clarke et al., 2002), X—F > ZHiic K7 ffijE
W ZIRPIERT, B X OMHEME, V7 ME
M7 DI E 417z (Di Cagno et al., 2002)
BRI 7 — PO FEBEL, S FoHRDR R
R %Z %R 9 % (Hammes and Ganzle, 1998;
Clarke et al., 2002), EVEfLIE, ZLvT>, T
v, TIE) XTI 0D k) RREER K
TOIRRMEICEZ 5 2, VNIRRT
77 RAICBE L T\ % (Korakli et al., 2001),
A E 220X ) Py ofimic
WL, KpHIEL 28, E¥ARFY7XkD Y
X D OEIRRL & & DR EZEMISET B
(Hoseney,1994) ,

JL—\—

YU — BRI X B AN RKLY
Bz b =R, ZVa—R,757 k=
) DIHEE, BRMAEYMORXR I F) AL, B
ORI E DRI, E#ED D I
FIICBE EW D7 L —N—IZ82E S 2, Embden-
Meyerhof-Parnas (EMP, L&~ 7 v F§ [ )
& phosphogluconate (ZEBHY~T 1 FEREfH) =
FVX - eiEz, () SMETZEE W
ZWE 7 7 7 F—A) & NADH co-factor D
recycling (Vermeulen et al., 2006; Ganzle et al.,
2007) ORI, Gi) FBEERRIT (B2 1E~*
V—=ADhrb Ry b —2) (Gobbetti et al.,
2000) EEIREFIA (B2 X7 Z v e vl
F =2 DIFERE) THALIVAE LRI FLX—RE
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£121 Y T—KRurospBESh-IBEE

B = Lactobacill
s ¥U-Ky @B EEM  mBn R e
DEAT  ATORE ATORE RERE 7.
L. Pbrevis I/11/111 X L. buchneri Vancanneyt et al., 2005
L. fermentum /1T X L. reuteri Hammes and Ganzle,1998
L. paralimentarius | X L. plantarum  Cay et al., 1999
L. plantarum /11 X L. plantarum  De Vuyst and Vancanneyt, 2007
L. pontis /11 X L. reuteri Vogel et al., 1994
L. sanfranciscensis 1/ X L. buchneri Weiss and Schilinger,1984
L. panis I X L. reuteri Wiese et al., 1996
. . De Vuyst and Neysens,2005;
L. reuteri /11 X L. reuteri Corsettiet al., 2004
L. spicheri IPRWS-I° X L. buchneri Meroth et al., 2004
L. rossiae TS? X L. reuteri Corsetti et al., 2005
L. zymae TS X L. buchneri Vancanneyt et al., 2005
L. acidifarinae TS X L. buchneri Vancanneyt et al., 2005
L. hammesii TS X L. buchneri Valcheva et al., 2005
L. nantensis TS X L. plantarum  Valcheva et al., 2006
. , Hammes and Ganzle,1998;
L. buchneri I X L. buchneri Vogel ef al., 1999
. . Hammes and Ganzle,1998;
L. fructivorans I X L. buchneri Vogel et al., 1999
e . . f Hammes and Ganzle,1998;
W. “cibaria I X NI Vogel et al., 1999
Muller et al., 2001;
MW. confusa il g NI Vogel et al., 1999
L. Alimentarius 1 X X L. Plantarum Hammes and Ganzle,

1998;Vogel et al., 1999
L. Casei I X L. casei De Vuyst and Neysens, 2005

Hammes and Ganzle, 1998;

L. acidophilus il L. delbruecki ;ooe) et al., 1999

Hammes and Ganzle, 1998;
Vogel et al., 1999

L. amyllovorus /11 X L. delbruecki  Muller et al., 2001

L. delbruecki /1T X L. delbruecki

Hammes and Ganzel, 1998
Vogel et al., 1999

L. frumenti I X L. reuteri Muller et al., 2000
Muller et al., 2001

L. farcimints /11 X L. plantarum

L. johnsonii 1I X L. delbrueki Vogel ef al.. 1999

P. 8pentosaceus 111 X NI De Vuyst and Neysens, 2005
L. siliginis TS X L. reuteri Aslam et al., 2006

L. namurensis TS X L. buchneri Scheirlinck et al.,2007

Le. “mesenteroides 1 X NI Arendt et al.,2007

Lc. citreum TS X NI De Vuyst and Neysens, 2005

http://141.150.157.117:8080/prokPUB/index.htm.

b L. Lactobacillus.

“IPRWS-I,Industrial processed rice and wheat sourdough type i.
d TS, Traditional sourdogh.

C W, Weissella.

rNI, Not included.

8 P, Pediococcus.

h Lc, Leuconostoc.
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BH ILT Y7 ) — Ty — Y AIE O TR
R 122 HT7— RyDME EHERE
=) FUES TERREIE Reference
BR Increase of the bread volume Lactic acidification Corsetti et al., 2000;
Crowly et al., 2002;
Clarke et al., 2002;
Decrease of the dough resistance to ~ Lactic acidification Di Cagno et al., 2002
extension
Increase of the dough extensibility Lactic acidification Hammes and Ganzle, 1998;
and softening Lactic acidification Clarke et al., 2002
Improvement of the dough gas
retention
7 L —/\— Increase of the synthesis of acetic Embden-Meyerhof-Parnas and Ganzle et al., 2007,
acid phosphogluconate energy routes  Vermeulen et al., 2006
Use of external acceptors of
electrons
Recycling of NADH co-factors Gobbetti et al., 2000;
Hierarchical and simultaneous Gobbetti and Corsetti, 1996
use of various energy sources
Interactions with endogenous and  Di Cagno et al., 2003
exogenous enzymes
Secondary proteolysis
General catabolism of free amino  Gobbetti, 1998;
acids Thiele et al., 2002;
Arginine deiminase pathway Gobbetti et al., 2005;
Kieronczyk et al., 2001;
De Angelis et al., 2002;
Schieberle, 1996
RE Improvement of the texture and Lactic acidification Katina et al.,2005
palatability of whole grain and fiber-
rich bread
Stabilization or increase of the levels Lactic acidification Liukkonen ef al.,2003
of various bioactive compounds
Improvement of the mineral Degradation of phytate De Angelis et al., 2003;
bioavailability Lopez et al., 2001;
Katina et al., 2005
Retard of the starch Lactic acidification Ostman et al., 2002;De
bioavailability and decrease of the Lactic acidification and unknown  Angellis et al., 2007a
glycemic index mechanisms
RTEME Decrease of the rate of bread staling Lactic acidification Corsetti et al., 2000;
Probable slight degradation of Crowley et al., 2002
starch molecules
Lactic acidification
Synthesis of bacteriocins, Kirchener and Von Holy 1989;
Anti-ropeness activity bacteriocin-like inhibitory Schnurer and Magnusson, 2005;
Anti-bacterial activity substances(BLIS) Corsetti et al., 2004;
Anti-fungal activity Synthesis of low-molecular mass  Holtzel et al., 2000;
antibiotic reutericyclin Gobbetti ez al., 2005;
Synthesis of antifungal Corsetti et al; 1998;
Metabolites(e.g. acetic, Lavermicocca et al., 2003
Caproic and formic acids and
phenyllactic and 4-hydroxy-
phenyllactic acids)
LV EEGA S, SNTBRBRICE S NG (1) B,

EERMICILBE OV 7 — N FE b7
S /[ (FAAs) D% R L,
7D R FEETIE FAAs DBEIZET T
% (Gobbetti 1998), %7 — F7FEEDM, %

—JiA = A

v

TR BEERRICHNS e T 7 —XIc kD
L CHhEY A RoRYRTF FicL, #Z
LT (i) EWhfy A4 ZoRY) RS FF
5, FICHABER7F ¥ - A5 Lick
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% FAAs I3EBE7 L — N —I2% 5.9 % (Thicle
et al., 2002; Gobbetti et al., 2005), —FEEEE X 1
%L FAAs 1F, EE7 L —N—12&57 3% »
HBHWIE, HEEFR—F IO, b3
WIZEEEI A Z R Y AL TE S ITLEINE L
(Kieronczyk ef al., 2001) L, HiFEME7 L — N—
B DERN EET, FAAs DAY RY X LD
FeY Y —FoABHOT VX = - T4 2
F— X (ADI) Db 5 btz FE BN TH
5ICHHE CTH B, L. sanfranciscensis CB1 (De
Angelis et al., 2002) TDOZ D KD H o b
i, MR LBEOBRT A F LRI T 51K
ViEZRD, I512, FIcAL =F o4k
BROD, ZNN2-TFIL -y O
e, NESVIIFIZALD ZFDLBL
B4R 9 % (Gobbetti et al., 2005), 7 )L 2 —
WV, PLFTEFR, by, B A7), T—
TOVEEEAR, 7 7 VEBEAR, RILKE, 7
by, 7Yy, Eu—)L FER, s
MFBEESMhTTEL 7L —N—HllHTH
% (Schieberle,1996), %7 — N7 IZHHY T 3
72UV BALERCIBEL L 72 R,
N D7 L —=R=%IFA DEPEPIRRL &
(Thiele ef al., 2002), T @D I L IXTE4 DHEFEK
DWERLITT T — P ~NOUEE L fdE# %2 L
T3, &I, SEIAMBAEBEIITEICS T
FIN, TEEFTIL TEF, ~AFH/—1D
BT 5, ~T IR I
L7t 5F—1F, 7ra—)n, PLTEFR, A
Y 7 )V 2 — )b (2-methyl-1-propanol, 2,3-methyl-
I-butanol) DEE TRHEDF o, K42 DT L
TEF, TFALT7ET— MIA—R FFEEEOH
FEAT DR <©H % (Damiani et al., 1996) ,

RE

H 7 — P IEEEL O B\ B R O filt
HZEKRT 5 20 () &R L OHRHEE
BYIOT I AF 27, BRHEE, (i) VWA
5 7 ARGy D LE, B, Gi) Ty 7 v
D EALEEREORE K7V ey 7 4 v
TAZEMR) ;X512 (iv) &BoEENE

Mo R (Katina, et al., 2005) T»H %, FLEEHE
Mg, ABEELEML XL E BT (B A
7 =/ —VEWE), bHrvIEFTIv, 7
NI TFNA, Fudf<w—, Frazza—)
D L)L % TFiF7 (Liukkonen ef al., 2003), ¥
V—FIMLT7 4 F vBogfErEREE
LA REZEMT 2 X 91k % (Lopez et
al., 2001; De Angelis et al., 2003), X 5 IZFL g
WBEAGIZ E 72, =722 L) VIO
% ®HF (Katina et al., 2005) 7$> D p- 77
v OREERIC 72 5 Lo 7o, B IEH 2
Y7 — FOREORAEREI N, B% DK
JS VT B E 2 LT B, LR OTEEDIN
BUE O, Fv v VT v MoMELE
HZEMEL, 7 v 7 v OEENR 2T
L, ZOfROBEEYMDO IV eIy 4T
7 A% ¥ &3 (Ostman et al., 2002), mICHE
(L2 ERTEL DR HRZ, AU 220 et iz &
% XD HRFITKE VK 57 (De Angelis ef al.,
2007a)

R

Y7 —FUDORBECLS, SVHERE 79
LY 7 bR ADWEIE, N EHAE— PO
TEBIRL T3 (Corsetti ef al., 2000; Crowley
et al., 2002), FLEACZIFIZRN OMRD FEBED
70T, IHICHBILORE LTS D
NoEh3e 535, 2oL, 7 v 7 vy
TFIFABEIC X D AR I NI R THERIT,
2N TV T oEMITB A0S kBRI
L, EXREGEEZETIE 5,

Y7 — PSR A U 2, o
HEHEL, Soicu—7HEBICHEFRT 2
Bacillus spp. D & % & $ % (Kirschner and
Von Holy, 1989), X 512\ AW AR5 (FlA
BEEEE, ~NA Pl =% R, ¥7
Fv) PO, 7 — B AR M OBIR
TEWMEMEN TV, NTTYFT
VIRHEHAIYE (BLIS) DERIC & > CHE
9% (Corsetti et al., 2004; Gobbetti et al., 2005),
Z LR R~ AGURWHE, 1 Z21E L reuteri
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LTH2584 O reutericyclin @ & 9 7 b @ (Holtzed
etal,2000) THET 2, &< DHh EWHE,
BZETA 7V 7 PRTFF, 722017
2Fv TR, ¥ A HLEY, B,
3-hydroxylated fatty acids (& FLEE B 12 & V) 58 <
A H E 4172 (Schnurer and Magnusson 2005; Dal
Bello ez al., 2007) . AL DAY (1] 2 XHER,
B 7a Vg, M) FHEEHTEE, S
DIEAICBAR T % A Bl U L. sanfranciscensis
CBl @ in vitro FHETEEICBIR T 2 b D TH
% (Corsetti et al., 1998), Phenyl lactic acid
& 4-hydroxy-phenyllactic acid (¥ L.plantarum
20B IC ko THRINLIIAEYEHTH b,
Aspergillus, Penicillium, Eurotium, U} Monilia
Wk L BH & B % R 3 (Lavermicocca er
al., 2003) ,

TNT 7 —RBERADY I — FIDOIGHA

b LY 7 —FY7OMMD, TNETOREE
MELEIZ S DT ADNENH 52513, 7
VT Y7 —BHOIEHICEEET S L 1kH
RThHAH, BRI, =— v Lk 7L
Ty 7V —BRIHMESET, AFEOENE
& E 7L —sN—%7"7 (Gallagher et al., 2004),
ZIEINT Vv E2EET, BTV T VvR=2A
DHDT, BRIV TFUrER Y LhbE
BLME 3 (Moore, 2005), 2D LE, L5 v
7V —MOMHEZRD —BNES o (Bl
X, a—v, Fr7UE) iYL, JEE
iR BMESR R os Y -2k 3
HERZIEMH Z 5 (Diowksz et al., 2006), I
bbb 6T, RILEDWIC JVT vy 7Y —
BT 7 —F 7 ZAHAL w3 2 EE2H L
OSSR IS T, A RS R 72D,
P — FBR—F v JWE L, RIS VA,
FOARAFaT, 7L =A=' 7 ZADMEE
AL 7, B 2 AMERCHBEINF T —F
TDINTF I =R DT I AF 2T E
DI DB S 1, X 5 I LRI
At L 72 Py R By L s ns
(Clarke et al., 2002; Growley et al., 2002) ,

BIRSNAABE O VT v 7Y =Ny
¥ =t TCORE ENET T — F IR ToORE
EDPPTHZHDTH D EW &I N7 (Clarke
etal,2002), %7 — N7 FWEE R oM
wEmERZ L, ZhEES ¥ (Ryan et al,
2006), N5 DEIHEIE, T T —FUH
BEHEIZ X 2IETNT Y oI BHEFTY v
ooz kb DThHs, FIA TV
T A QG REER) 6, 7V vy 7)) =37 —
Foovigaryba—o8y EXAITE, B
SV END D THo T, ED/ST Vb
(Giuliani ef al., 2006) T |, L. Sanfranciscensis
LS40 & Ls4l, BL Y, Mg cH 7 —F
7 5 5Bt X 47z L. plantarum CF1 2% (E 7z,

ZOMEWRAMI IV 7Y =By (B
ZIFa—v Ry —F, K, VN, EUH) O
FKICHOON, R—H— 4 — A FFHEL
L 7e, 7 — P REBIUEE b
(i) #9300ppm VT v DERLFET 5 H D
T, RT3 vy SHFEET % (i) 10 5
D FAAs IREDHEMT 2 b D ; (iii) FEEEHH
1057 4 7 —EiEMEoEnT2b 0 ; (v) &%
I8 OB RERHEASFR TR ¢ & 2 £ 9
IR I N L BRI, RED STV b
(Sikken snd Lousche 2003) 213 L. fermentum %
AL TEMED VT v 7 ) —&ihosldg
WCELI L 2B L CHL. B, 77 AF 2
7, REHOHUERDED &, WRO LT v
7V —mREICHC Y — FYoR %z
LOREIN
Y- FILBRAICEZITVT UBRERE

—MEfEI 2 2 2T, o DBRBEER
V7w VIRDIAD D ICHET 5, BT
s, FEANEICIT—0 v SEFOELTL
LR EINTWLEETTIEEL, Y 7y
IIRIFEENRE->T1 HEU ELZ> TV B
R D% o Tlx, WHORKRTH 2%
ZRLTW3, bo L, BYaMELFEE
ENFORBHEEFENBINE T LTI 5
INTOIHETRES AL L., BY
BEV) B EOL, AN T 7N
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HEIN, I oI — Py oRAFRII S
ML 2R X OR—Ah— X4 — A Mg
LAl D THEMFIHIZ X > TIEFICLIFLITEE
#aZ2 5T E7 (Gobbetti, 1998), Z#15 D5
T, BFENESY 7 — P80 o4 bR
ill, BN ToM, # (k= v b —7%270Mi
THRDTES XS ITTHARICHHI N TR,
COHGBICEIT % ORI, FHSITK-
TITovonTEY, EHENEMELEDY a A
yr7/uYes bt THY - F—ABEOKE
7a T 7 —EROWME RS, Tns
\% Flavobacterium meningosepticum (Pyle et al.,
2005), Myxococcus xanthus (Shan et al., 2004),
£ X U Aspergillus niger (Stepniak et al., 2006)
LoD 7MY v Iy FR7F 5= (PePs) T
5,

Y= N=2EBNI TV T7OER
BN 7 a5 7 —XIic X300, Ficik

NE (o B ¥ -7V T YH T I —
), F4FE WziEehv ), kKFE Wz

= 123

F—LFY) o7us I rrsii—#Eo Su
Vy—, BXUOILYIvy—YvFRYXTSF
R25EHEE N, TS EAMEY 2 T cell-
IR SO BAtR LT < % (Sollid and Khosla,
2005), R7ZHiETH, BAEFI N 505, %
DPDT7 T AR () BEELL R EBES
D EERIND ;W 213 0, gliadin D £31-43
(Picarelli et al., 1999), ap-gliadin £62-75 (Shan et
al., 2002), o,- gliadin @ f57-89 IZHHIGT % 33-
mer epitope (Shan et al., 2002), y-gliadin @ f134-
153 (Aleanzi et al., 2001), oy- gliadin @ f 57-89
(Arentz-Hansen et al., 2000) T&d %, &L, 7L
ToVICHHBLE P =72 ERET AT E X
Wod 2z LM -7 (Molberg et al., 2003),
ERIZINSEHERTF PO 7 3/ BESIH,
7aY) VEREOKRE LR 2 OMERRIEZ
NS %I 5K RS % I b 7 P

%%5zfmé(mMmawzwﬁ ns
R7TF P +551 L@Tét i, R7FEK
fEEEMAKTET 5D @ﬁ%@«7%

F—RUMIETH B, FIITiZ Y kR

1E 3R U 7= lactobacillus (Lactobacillus alimentarius 15M, Lactobacillus brevis 14G,

Lactobacillus sanfranciscensis TA, and Lactobacillus hilgardii 51B) %7 — K 7’0 1) L&

b0 BEEE NOBREMKL"
Source of enzyme activity Substrate (concentration [mM]) Average activity(U) £ SD*
Cells Pro-p-NA (2) 03 =+ 0.01°
Cells Gly-Pro-p-NA (2) 52 £ 0.03
Cells %rict}illilofgglglll—;lcoumarin(b 123 £ 04°
Cells Val-Pro (2.3) 2.1 =* 003
Cells Pro-Gly (3) 1.9 £ 0.04
Cells Gly-Pro-Ala (2) 22 £ 0.02
Cells Bradykinin (0.3) 55 £ 03
Cells Fragment 62-75 of A-gliadin (0.45) 9.7 = 05
Pooled cells and CE* Fragment 62-75 of A-gliadin 150 = 05
Cells 33-mer (0.200) 0.08 £ 0.002
Pooled cells and CE 33-mer 02 = 0.01

Each value is the average of three enzyme assays, and standard deviations were calculated.
Allquots (25 uL) of each cell suspension were used in the enzyme assays.
Aliquots (12.5 uL) of the pooled cells and cytoplasmic extracts (CE) of each species were used in the

enzyme assays.

A unit of enzyme activity on p-NA substrates was defined as the amount of enzyme that produced an

increase in absorbance at 410nm of 0.01/min.

€A unit of enzyme activity on Z-Gly-Pro-NH-trifluoromethylcoumarin was the amount of enzyme

that produced an increase in fluorescence of 0.1/min.

TA unit of enzyme activity on di-, tri-, and polypeptides was the amount of enzyme that liberates 1 umol

of substrate/min. From Di Cagno et al , (2004).
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DEELYEE L THEEL T,

MY 7 — P, BwitEHROM, %
D Lo b M R R E 2 b Ol fa T35 &
LTHHEN2bDLEEZGNTER, 1HD
o — 7T TTa Y ved GHREED
R7F FENMKRGIES 2 DICBIE e X TF 57—
YHOSBRGZHMZNMAT 2D Tidhwi
o, Y7 — N2 4 fli—Lactobacillus alimentarius
15M, L. brevis 14G, L. sanfranciscensis TA, ¥ X
O\ Lactobacillus hilgardii 51B- 73, &V 7 v 74
BEOHE TM R ICRSEFET IR
F F, 33-mer peptide DMIKTET 2720 DK
ERANS 2 e ST Ry i N SO E
N7z (F12.3) (DiCagno etal., 2004),

DI BRI RE R DS VSLE3 D & 9 e 7 moNg
F Ty 7EOBEAEYE WV TH S e (De
Angelis et al., 2005), 1205 59, VSL#3
ZRTEMED T A FBMTh L, IR
fBlxkbhidy, CoZLF1ELZTTES
gy Yy FRYXRTF PRI SE R e A

Mr

BRXTFY —EHiHEGATORVEE X5
Eh&E (B121), 512 VSL#3 I -
gliadin D f 62-75 % SERITHAKRGREL 7255, Z
IFINETEY 7 v Z7IHDIRIKICA 5 ke
P ERTFPELTHEIN TS DD
Tdb o7 (Shan et al., 2002), EEREER DL
B 1% L. sanfranciscenis @ X-prolyl dipeptidyl
aminopeptidase (Pep X) DFE#L L 2 DHE DR
D6 X S ITHS I N (Gallo et al.,
2005), 70V ¥ Y v F 33-mer TE F— 7
MAKGRI N7\ DIE, PepX 7V TUEEI 11
7 Th o7, FRONIZ TV 7O N7
) RSFY =Y A4 TN D PepX L FEND L
&, 33-mer X7 A F (0.2 mmol/L) D5EART
ARGTfRIE 30°C T 24 RFRIRGE IS Z 5 72,
W, EIE, N5 D% (Di Carno
et al., 2004; De Angelis et al., 2005; Gallo et al.,
2005) T, BRI 7 —-—FUH 20370
NA X T v 7 ABE G 2 R T T 5 — X iE
zbh, ZNoIFBEEYEMLE (FHHETS

kDa St 1 2 3

97.4 —
66.2 —

45.0 —
31.0 —

21.0 —

140 — =™

RIVSL# # AT I3 EE L 2 HE (109cfu/mL) TABREEE L 2/NZH KT » 5 O gliadins
polypeptides ® SDS-PAGE %41, 2% % > /X7 & (St), {LFBIBEMEAL K 7 (1); Bifidobacterium longum T 15
# U 7= K 7 (2); Lactobacillus delbrueckii subsp. Bulgaricus (3); L. plantarum (4); L. casei (5); B. infantis (6); L.
acidophilus (7); Streptococcus thermophilus (8); B. breve (9); $ & U VSL#3 52! (10), De Angelis et al. (2005)
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NTYDIE +—7%HL5BRENHETZ %
RL7z,

Y= KM EINY

N (30%), FEEMEA—LE, 77, Uy
WMoy 7 A THE>79 7 — FVIGERL
¥ v — AR, LR (L alimentarius 15 M,
L.brevis 14G, L. sanfranciscensis TA & L. hilgardii
51B; #7 10° cfu/g dough) D b DT, I 5ITE

Typical gliadin profile

IR (24 IRFfHD) FEBEICHE L 72 (Di Cagno et al,
2004), FEREHTEWIED/NERIE, 7 —F D
FLBEEE IC5ERICZ 5 SN B ATHEYE 2540
RCH D, FREFTEL ) 7TV DIKIRIZ
ERENh, —f, A—VF%, 77, VA5
D7 T I UIFFEERICIEEI R Y, b
FINZEEEL I NI R Y, HD0IER —h—
A=A PRI TRAY—F L FY RT3
&, MRS 7 — R ABED ¥ o8y

100 31770 (a)
35204
38635
48858 54807
e
18000 — o, B,y —>| = ® = 60000
100 31104 (b)
35077
38522
2 48774 54778
w
& 18000 60000
£ 30797
o 100 (©)
35082
38662
48858 54807
I —
Hydrolyzed fragments 60000
100 T | (d)
27998
30415 odha
36931 45708
18000 60000
Mass (m/z)
X122 NEFTUTIDKIR/ —ILEHDO MALDI-TOF BESHANRYT ML (a) 3—0O v /NNES

7N -,

B-, y-, o-gliadin DEH ; (b) {EFRIERMEIE K (3> hO—JL),

37C 24 BEREIEEE, (o

{EZRIER ML Ky, BANIEMAL VSL#3 T 24 BERE 37 CISEH%, (d)VSL#3 T4 BB 3TCEE L AREER Y,

AR -,

B-, y-gliadin I$#§IZ/R U 7=, De Angelis et al. (2005)
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BoEEIC L2 b0 Thh, YTy
VIEA — A MITK B FURBECIIR B2
TWEWIFETH S,

INEY T — P ILEIR SN/ HABBE TR Y —
L, 30°C, 24 Wi EE S, S oIcdkmkL
Tk e Rl (3:7) TIRAE, X512 2 IR 30°
CTR— A=A —AFTHEEL, 220°C20 5
Mg 7o, SOV ER2g TNV T v RETR—
H—RAL—RA LDV EED, YT IR
BHEICLpEAPEEFRAMREL L7,
178BEDHIL 13 ANFR=—B—X A4 —RA Sy
DEEEE, BoBERIEICENDBRAT, Y7 —
P 2 RBXRZFAL 13 BF G OE®RED
PHF T, R—RA T4 vDftid 51E->Fh LM
I rot, Eolm4 NA\DBHFIZR—H—X
A=A HDZETT—F 780D
UL BRIBETILT VIRIGRZ o T,
NS DT RYTH 2 5 %2 B 1k
WD, ZNSVBERNE T4 T SHK
SfEHioNER oY R (2g) TbRYT v Y
W ICHEZ R L 7206 THh 5,

TaNA LTy 7 VSL#3 AL, B
WDHENEROHFELEZETIEEHE2R L
7z (De Angelis et al., 2005), 2 KX Jt 78 & ¥k B,
gy RSPUMR), vAAXRZ Fr X FY—
Sh (B12.2) &, BREBEICTIV TN
FEEERIC DR L 72 F 2R L, JEIMIK of s
) 7Y vk peptic-tryptic (PT) 43fiRic ) % &
BB a2k, <AAR Ztn
AP =G> THEMDOHELY b — 7 DHF
EDPERS N, RODECASGNAE ZE b —
7O, FEHEITARIE L (sub-parts/million
range) D op- gliadin f 62-75 DIFFETH > 72,

N TOWFF, sourdough lactobacilli (Di
Cagno et al., 2004) 1ZBIL, H L\ invitro (GR
BUEWN), exvivo (R4F) SHTIEEA TV S,
7 v MNG R IEC-6 icay br— LD ZF
DEFOTVFTPUvEIS LD LT S
&, VSL#3 W{LRTIZY 7 & F-actin @ H A7
T LHAEHAMLZ S S L, NSRS R
WO TRIEZBL 72, Zonulin 1%, w7 F

FICEZ 2 A H = AL E L CTNGERED RN
X A53TTH 55 (Clemente et al., 2003;
Drago et al., 2003), 7'V 7Y v CTUHT % L/
B LMD &L %28, VSL#3 TiH{kd %
EDR VIR oo, INEY VNI ER FUd
SH L PT Wit L 72, Ab22iicigtifb L
7B U6 D PT HLY & S % &, VSL#3
THBEL N5 60 PT ML, )7y
7 22T CD3Y B LY v oS ERDR
DY M 7 D> 7z, RRINIC CD3* 1 INER
VYoSERIE, VT vEEY Ty ZiEICKRS
72 o o/NGBREICE 53 LT %
(Troncone et al.,1998; Mazzarella et al., 2005), |
B OFERD S, VSL# Tu T ANt 4T v 7
HEYIE N T v I =T OEERET T 2
N3d -7z,

REET 17 LNMEFEEEVFICEEZNRA

INEY T — R TR EFL &9 %
% 2Y (Di Cagno et al., 2004; De Angelis et al.,
2005) /SR EGETITO N, FEIR L - I
LMD T 2 7 L/NERE Y T OFBHRIREE
¢ (Di Cagno et al., 2005) H\> o7z, FEhE%,
Pz s, v oSk HeER 37 TiRY
50 “fusilli” ¥4 7DAF ) TRNAYENELD
AW S N7, TiFREEL S AYEZay a—
NE LT, 20ODF A TDNRAYEERET A b
L7, Kb, 7D R a7yfEsnricay b
0 — LAY TED»o7, BFD, 7L ——F
2ODYA TDNRRAY TEWIERD»ST, 2R
JLERIKE & v A A7 Fa X+ Y — MALDI-
TOF Z3#r L7256, FaESEAIC 7Y 7Y VY X
DIKIEDIREZI N T Wz (] 12.3), R5-Western
blot IC X 2 TR TLIIL, ST
MREIZa Y ha—)L %R ¥ T 6280ppm 72T
fi%, S 2 % 1% 1045ppm I T L 72,

DY AT DINAFIE 1045ppm D 7V T ¥
ZEREATHT, 2RI 7Y Z2HRD b
Vo B —TH 30, BT 27 L/hEEE)F
% 20% S TIREYWD SR Y ASABRDFIFE T,
HERMITIE2 ) 7y 7RO LM HREN O
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Typical gliadin profile

1 31770
00 (@)
35204
l 38635
LLJ 41796 4807
A 48858 5480
—— o, B,y ® 60000
18000 30795
100 33829 (b)
>
2 \
C
7] 38662
=
2 W
M 50779
T O i TR et P p——
18000 60000
100 20189
30520 ©
{ 22564 " 33555
i
42031
45431
37585 50393
18000 60000
Mass (m/z)
K123 NET21—FLTVTILOKIZ/ —IVBAEHNDO MALDI-TOFEERITANRY ML ()3 -0y

INNETVT I A o, B, -, - TUT IO ; (b){EZRIBMEERY (32 bO—J), 37C24
BRI ER, (o) BRU/AABERETTI—JL/NMELEVF 2 245E37CHEE L 2REBE KT, AR
o-, B-, y-gliadin ($F§(Z7R U 7=c De Angelis et al. (2005)

FHBEIC R 572 55, VTP UIE, F,
JEFREET 27 L/NEXEY F P26 L
bD%E, 5 I PTHLWZIED invitro TE
FEBEME AR A U 2 > D K 563 (S) subclone
fla~o BE 5 A b7 (Auriccho et al.,
1984), PT ML IR IZBE 2R Z I 20> 7,
INERY, A4 FESR Y, RESY EDRER
12, 7 a7 L/NEIE decapeptide (10 X 7°F 1)
& A, PTHALYIC X 3B %I 2HEH
BHYH, Z0kV 7y ZHOMIERIERD X 5
T®H % (De Vincenzi et al., 1998), 7 7 4 =7
A r7u= 7774 =2 PTi{L%E 3> DX
FIGTVT e, TS DITEERX S THE— DR b /)
IVLXAiIciE, BEHERIGEFN T 2,
#5727 L/hNEXLEY O PT MO Z DX
TOR/NBETEEIIH 80 5128 T 2 7 L/hE

EYFOPT LML D EVWD, ZHZEiF
BT LAHEEZTRT, 2o iR 205, 3
RU7z% 7 — F7 lactobacilli ORI F 72 7L
FTrUEEEET ISR T 270/ vEY F
DoAY ESGEIGEATE S5,

A ERE
BIRENZZY 7 —FY0ABEOERS 7
AEZhD7Te 7 I vosfRichEzR L (De
Angelis et al., 2006), 7°0 7 I Vx5 A £kd
SN, PT 0% ED & b D Caco-2/
TC7 MM C in vitro 5B L 7= (De Angelis et al.,
1998; Giovannini et al., 2003), JERL 747 —
R EBBEIC & > TT A £ PT @YW DKy
ffz33o, PT 7YMHSE OFEIFETL,
Z 1l Caco—2/TC7 M I X U AT AE o 4 A7
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124 AEFHBEMEAELZZRY @25, HBBVIEBRIRU-IBETI7C2ABBEELLZHD (b)
POMBLEEAY Y, JLTULENIBEOPTHIEMTRELZEY 7 v 7KRBEEZEARD Fas
expression, JTM 200 fEHEA ; BWHARME(ES : Red Fuchsin APAAP &7 7 = v 7, De Angelis et al. (2006)

%E, caspase-3 IGPEHIE, X S LEE D
B X hERSI N, T, TeoIives
NWT V) VIEHELIT7A4 Y7 =N o i
SN PT ficfit L7z, (LBiciBiib L 2 F
06 1Fo % PT 3 LR, FUBEIC X %
FOHBELZZS DD PT FfiEM%E €Y 7 v 7
EGOERICE S L WiE, CD3Y NI EEY
¥ SERIEE ORI R E 22200 72 (B 12.4) 23,
Z 4LiZ Fas expression T/ S 4, fildo 7 8 + —
S 2ADHETH S (Maiuri et al., 2001),

FUOMNFALREAETOFT—HEILLS
SHEITINT PR

JEHIZE L DT ALY, inviro (B ZIXBEM:
& Caco-2/TC 7 vk A4), exvivo (&M -derived
T cells) & acute in vivo (NGIRIE) 233 T &
5N, EdRofER (Di Cagno et al., 2004,
2005; De Angelis et al., 2005, 2006) 72} 231% >
EDLETYV TP VRGOETEZRLA, Z
DV—FEITNTr7V—RBROIZORIVY
SOEBREERET ZDICEITES ), Ly

LR /N OBIEDRETIE 2\, FERI
12, H7 — PRI IC X 2 KERED Mo
TeOICHZ B8 nMfrbihi, A 7usT 77—
LrEbig, @vor—FrIicH ez
fhod 5 7 b oNF VAR, EoE D E Ty v
Vv F RTINS 5755 —LiEED
R O1F &5 41 (De Angelis et al., 2007b), K
AIRINZE Y B DR GFEREICH v 547, RS-
Y A v FIE B IOBAIE ELISA Tb &
DD, FEEL YT —Foh o/ vT vk
EREIZ <20ppm T, TN VTV 7 ) —
B Codex Alimentarius Commission D A ¥ ¥
F—FILk>THEHRINDZ SDTH S, 2 RIL
HRIKE & MALD-TOF ¥ A A7 FLorHTid
TNV 7a TN EBINTY 7Y D5
MUK 2R LT, K 20% D77 =
VS Te, NKGRE, 7 — R FEEEL A
7L — P74 LIBEFIidK / BEaE oKy
TRATFFET I/ BORGYMTH S,
&5y FH T B — 7°13 strong cation-exchange
liquid chromatography (SCX-LC) & capillary liquid
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chromatography-electrospray ionization (CapLC-
ESI)-q-TOF-MSTO R5-Western blot 53H712 & > T
A S Nedpote, Y7 — P 7ol
L7 TDY R EHIX3D PT 43X, in
vitro "CHEM D blood mononuclear cells (PBMCs)
@ proliferation (47245 ##) & PBMCs IZ X %
IFNy ZE7E, 12 A®D CD EHE D/ T cells lines
(iTCLs) ®#tB&ICHH w7z, iTCL 7 v % A Hi
IZ PT 4 1k ¥ IZ tissue transglutaminase (tTG)
-mediated deamidation ZZ\} 7z, T§RXRTDF ~
287 B IX 5% PBMCs DiEELE R L, 24
F47 aviru—LELTIFNy 2FEL 7,
iTCLs DWW 41dh 53 PT iM% L S0 S
RS edrole, TONERDBTERE I IVT
> DMK R, WD 2B 2 RFF T 2 0
I LTWBE0E ) DR, By
oAbz 7 a b a— )Lz 5D L 7,
Y7 — FUFEHR, KeREL, ZOHmL
HL7ZNERER—H =X — R+ EREEBA
ZH WTHARY LA, 2OYT—RFI0010F
JEMI CREGEBI AN D EDR—H — X4 — R
PRy & B L 72, 7 — P ooy O ARG
&, R—=A =X A =R bR DHERIC XY
T, #RNZRYy 7 — RN v D7 L —
N—%R g ENEBD N2 VT A b D3 L 7
(Rizzello et al., 2007) , 2315 DFGHRIL, £V 7 >
JHBEV AW 6N X—F v 7 gih#
D TR TDH B HHI RN DB S —
74—V ADWFEE RVIZEB VI 785 5
DTH 5B,

bt o]

INT v 7 ) —RBEORMRAIE, Wi E o
FNalE, rarxavy BT s4< 0
R, M7 XY v 7 RY > — D RER,
TNT Yy FORMEMKL TEBR S L
TY7V—BRONEDHLETH DL, TEZ
TNF VI V= AT LDHTYH T —FK 7D
IEHDBREZGPESbNTd, FHTE S X
AT —% —1&, ¥ 7—FU288 b &l
FUIV—BWDTIAF 2T, 7L—"—D
FMARR T 2012 OEMNT BEELTH
MTHBHIERMIRLT S, ZDEMAN
AFxFr7/ay—0av— % L EOHAIL,
HORIES N T3, —HTE, Y7—F7
ABHEOTERRD 2= XY b ETok
N CFREIFTFL” EINETTERINTE
7z (Yan and Polk, 2004), Z#1 £ TOWED S |
BT — FUABEOFAH I, T I T
DINTYIZEL=7D 2T o%zRETS X
IThbh, HEIAZ ) 7y ZEICk 5T
BEINIHBOAND Effilz RT3
A9, oL, Y7—FUIAMBEEAE
7u 57 —X¥ TN T ¥ <20ppm DI HT
AL U 72 /N 7E T TE> 730 T, &
V7w ZIREFEDIINE R T BRI A it O B
flidtg 5035 E 9 5% in vivo BT 2
Y¥—r L7,
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Sources of further information and advice

De Vuyst, L. and Génzle, M. eds (2005). Trends Food Sci. Technol. Special Issue 16, 1-124.

Gobbetti, M. and Ginzle, M. eds (2007). Food Microbiol, Special Issue 24, 113-196.

Hammes, W. P. and Ginzle, M. G. (1998). In: Woods, B. J. B. eds. Microbiology of Fermented Foods, Vol. 1. London:
Blackie Academic/Professional, pp. 199-216.
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Abstract

NOx is produced about 1/25 of produced CO, when some thing is burned.

This NOx is fertilizer.and promotor of plant growth. But officials of many country
dislike NOx as pollution substance and eliminating with ammonia. Then CO, assimilation
is retarded. Food production is retarded. And global warming is progressing. NOx
should be released to air as itis NP in drainage is good promotor of CO, assimilation.
NP in drainage should be used for the promotion of CO, assimilation of plant and
plankton.

B3]

ZNKT 30 ~ 40 FOBICBATEBDREEN 1/10 ([SEHAL, BHSEUREZ. REIEIEH SR
DZEDD, CO, DIBNHHRNTWND, I]RE, #IRT 510 BHYD CO, HELEL, CO, BMERIGICK
D 385 B D CO, HEEEN, %D 149 E D CO, HitIKEEILDREER D TWND. YEMR
PIE CO, HRET DN CO, D 1/25 DEDERELY (NOX) BELETD. COERE(LYSIED
DRI DEZHIC CO, D 1/25 KMRBESND. ZDTEBD NOX, HEKDPD NP ZFRMEEL
THRU TS, ZDIZHEBHEMERDSEIFSN CO, HBNILEIF TS, ZDIZHBAREEDTSY
I by, BERAOEBFNBEIFSNANEEL TS, NOX, HEKD NP DREZ O CRMERNZE
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BRIRBEALE 1L O 3T 58 % 37 C % 7290 £ E D CO,,
NOx #EHi =, Fossil, Fish, Grain, DGP, Population,

CO, assimilation, Electricity, Atomicenergy % 7

BEF AP DO NOX JEEREA ¥ —F v N Tl
ELAREEVT WD, KL% HARILHE
TR L7z S hERER LS RE & Tw
AWFE LD,

1. GEHIKEE(EIEA TS D, BERE
HZ (CO,) PEAIFETTWE D
By ORI IREL Chl, fbk, RKRA

R) OBBER A 2 CHIERDSIRBEIL ST & 72,

IAE, HBR ECHEM S10ME - > D CO 29F4E L

D) B 360 1 L AEBREOBEBEZ L Y

T L TWh, 8 L7z CO, DRERIZFAL

OB &0 AL L R ICEBE SN TV 5,

#9140 f& b > @ CO, DSEML & L9 IHE4E 2 ppm

W2 BT TV A 72D ICHIERIZIRBE (L~ L A T

Wb, FEHE L7z COp i RERS 1t 3 ML RS S

Lo THEEIND, EHERD CO, IZ T8 FE T &

WCHEF STV D,
mAEAL % B 13 2 1 E R 2 e 3

Bwv, FMLKILZRH L T Co, DIsA & CO,

DEE % F CICT TRV, 235 52 D 2050

EF TIZ CO L 0 ~DFEEIZ CO, DI &

CO,DEEZFMLICTAHIETHE Y, [

TLVER 2R T 2 ISR ERHO MR 2 15

ZEDWIHTD B, HEYIZ COy HO, N, P & B

Cycle of CO,

CO; assimilation
6CO, + 6H, O S4>

un

Respiration

Burning  Animal Fish

Fossile fuel
Natural gas ~ Oil

CHy CnHon  CnHn

// It
H
Coal OH

L THEL TS, WP RILIER%Z 3 5 &
X255 FD COy & 1557+ D NOx AMlibits,
WL CO, D 125 DEFR* ERKT 5, Ny I13HH
WHEREINE N W72 Ny, & O DS % 5
MR AT VS SRR IE I NOx 12 L TR FRIE
BE2EV M E2ECTEL AT LEHRKIIEST
Who WA Z % & & CO, D 25455D 1 D NOx
(NO 90% & NO, 10% DRAEW) 34T 5,
ZONOXx BHEERBEOTERTH 5, 1 5T
D NOx 1E 25 55T D CO, *HETE 5, F72,
FIZE > THNOx ZES N 23, co, &
NOx DFEH . NOx / CO=1/25 (I HEY D HLRK b
N/C=1/25 L[ LTH 5%,

NOx [F RETGHME & LTk z#HBHT
LEFEREo TV AED L, BEAKFO NP O
PEbr x BHAH T 2 A Eo BB L v, T
D72 COp FALIILAZE L < WhiiF &, fllly,
T OBE, CO, DEENIT SN,
1, K, ZEORROEEIPITLN TS,
360 b D CO 3L LB IT 125 D 144 i
M DONOX BFEET S, 2D BRLGD 72
YD NOx # 5 7 WEFNEYWE L LT
TYEZTTERILLTNIZDELTWS, £
D7z 72 X 25=180 f& b >~ D CO, DML,
CO, DEEDHT & N CTHERDEIRLDHEA T
LEoTnbILileb, NOXDEEERD
TSR O E A 2 CO, DAL
THIERRBRALIZBTIE T & 2 2,

CH,OH
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H
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Country C.O.2 em CQz res NQX Ffsh Csz Gr.ain Cng Cta
billion t bill t bill t bill t bill t bill t bill | bill t

World 360 142 14.4 1.6 32 33 66 256
China 106.4 41.9 4.25 0.794 15.88 5.57 11.2 100
u.s 51.0 20.0 2 0.055 0.11 4.4 9 51
India 24.6 9.69 1 0.105 2.0 2.95 6 32
Russia 19.6 7.72 0.63 0.078 1.56 0.92 1.8 18
Japan 12.5 492 0.5 0.047 0.94 0.12 0.24 0.33
Germany 7.8 2.95 0.31 0.02 0.4 0.47 0.9 0.35
Iran 6.3 2.48 0.25 0.009 0.18 0.18 0.36 1
Canada 5.6 2.24 0.22 0.01 0.2 0.51 1.02 4.33
Indonesia 5.0 1.99 0.2 0.2 4.0 0.44 0.88 1.8
UK 4.0 1.58 0.16 0.005 0.1 0.2 0.4 0.24
Turkey 4.0 1.58 0.16 0.009 0.18 0.33 0.66 0.78
Italy 3.5 1.38 0.14 0.035 0.7 0.16 0.3 0.30
France 3.3 1.37 0.13 0.026 0.5 0.52 1 0.5

Note: CO;, f: fish DEEICfFEHh 7= CO, DE, CO, g: grain DEEICfFEH N /= CO, DE : CO, t: tree DA

EllfEHbN - CO, NE

2. NOx, HEK®D NP [REZ P OH IS HEREEE
1{EIZBFIETE B
BR L72X 912 CO, DIBEN AT DI
ALTT R DRI X o T CO, DEE DA 72 £
b2 THbD, COy DRERSIZ CO, ALK
JEZ &0 ARk b EBRIE IS T B o

CO; + H,O + 114kcal — 1/6 C¢H1206 + O

CO (3B DPRIE & BREY DI & 0 i
SNZF DTG DAL RICIS & ) WIS Ak
PYES I, P O —EBIZEHIZES5 N TV 5,
Z DIEBRAAT T, K78 £ TE CO, DS EHT
ENBELEFHEIN TS,

BAE, Ik L ICHFAET 52 Cco,0®IF 2k
8300 f& M > T %, %L I3 400ppm T, 2ppm
FTOWIML TWwL 2o 1 EMIZHENT 5 COo,
Dl 28,300 X 2/400=142fF b > TH 5,

1N S DAL RN 1408 F > T
DY, BREBESNTALEBRE O 3D CO, B
BN 5728360 K F > D CO, AL &1
Bo F72, K50 > D CO, B3 FHi 7z & DAY
DBRBEIZ LV REE LTS, 2512, £ 1001
k@D COx DSEN DOIFIRIZ & D FEEL TV 5,

HfE, HROANDE 778AT, 1A05 Mo
CO, BT 57208 38 @ b U S S D,
S5, BEE, WEEM L NS 2V
ELTAEOEEFI00E N &2, iEFRT
PE B CO, DAEHE 360 + 50 + 100 = 510
BhrEHESINDS, 1 FERICFEKBICE D
[E S N5D CO, DREAIFEAFE 5106 b > »
L, WMin+s 142822 L5\WTS510 —
142=3681 N 1l b, b LIKAD5101E F
YD COp % [EETEITHEREREILZF < S
ENTED, L LBHFEIZIT 3681~ LAHE
LTy, CO, FLIUE ZARME L T 142
B Co, B L 2T iE % 52wy, 142
BN ERSEOP EHEICIA L CEHIEEZE -
THI L 2 17 1Lid e & %\ 728 COszres (CO»
respoosible) % CO, I & X 142/360 (0.392)
& L7z, £EIZCO, Dt % T %2 CO, @
FEEZEML CHERLERK L 2T %6 %
w i

RS 5 NOx OISR L7z CO, D 1/25 &
L7261 NYDCOBERT S EE 125 ~ >
D NOx WA T 5, Joit 7 D EDBUFIL NOx
BHRAALWZTEELOT »EZT L UG
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#& 2 CO, em, NOxcon, electricity price, fish, CO, f plankton, GDP of 8 countries

Country CO;em NOxcon price Fish  CO.fplankton GDP
bilt g/kWh c/kWh mill t bill t growth rate

China 106.4 1.6 1.5-45 81.5 19.8 6.92
India 245 1.6 10.8 10.1 2.0 7.1

Canada 55 1.3 8.1 1.05 0.25 1.4

UK 4.0 1.3 15.4 0.91 0.002 1.8

Germany 7.7 1.0 32 0.29 0.07 1.85
USA 51.7 0.5 12 54 0.50 1.48
ltaly 3.5 0.5 28 0.34 0.008 0.86
Japan 12.5 0.1 24 4.3 0.11 1.01

NOx DREE#1TH b A WE, FEIE NOx con=1.6 g/kW & NOX DEEE# TR > TWWEWL, L
P> TERANPERL (1.5-45 c/kWh) 75> T hrilkd CO, DEEE 1988 b &K E
< GDP REZA B\, 1 > K$ NOxcl1.6 g/kWh, GDP= 7.1 £Z\, NOX DREEFTH > T
L3 [E USA (NOxc=0.5g/hWh,GDP= 1.38%), Japan (NOxc=0.1g/kWh. GDP=1.01%) Germany,
(NOxc=1.0g/kWh, GDP=1.85%), UK(NOxc=1.3g/kWh, GDP=1.8%), Italy (NOxc=0.5g/kWh,
GDP=0.88%) 0 & 3 I GDP LERAE L. T 5 b5 NOX DR =15\ 1 (C EEIKFEMI DAL RE, 1835,
CO, MiEM, WIKERLICEHZEZRIELTVWEPHASHLTH D,

NOx DEIFHATIT 144>, HETIE
425 F >, USATIZ2Mf >, 1 ¥ FTIE1
Bhry, HETIZO0SE M THB, D NOx
13 CO, MALRIG DG HALH T 22 o B UE T o
5o TONOXZ T Y EZTTORLTLED
MPEZME L LT »EBWoLE, 77
7 b OAERE, MOARE, BEXFEE, GDP O
B, BFICRERENAEL L7, NOx B
FDIRPNTFE BT DHER A A H D NOx i A
bhh B 1.6gkWh (ZFrELZ L Tk, 0g/kWh
BEERETH 5,

WEFE DRI E 8,153 H b >, 12 Fh
TT2320 8y, A VFL079 kY, X R
Fr62T Ny, TAUHSSBTHEY, By
T495 by, HAR4AF Y, 714) v Y
422/ F ¥, NX)v—=391 Kby, J =z —
353 N, NUTTTFv 2388 b, B
E326T by, U228 MY, IX¥ v —
39 b ThDH, HEIDRISZITT M A »
FA3 723205 F & AP EHY2, Th
5 OETIE, NOx DkrZ, HikozEH, V>
DFEEITHT, NOX, N,PE% 7527 h>®D
H & HOMBEIHETDITTWS, Ml ST v
RO EENTEET S, T2, 75
YN IEFEED CO, 05 TE DR

D20 ED CO, BEE SN2 LI b, HHE
TIE 8,153 X 20=161£3,306 757 b >, #5163
BN YD CO,PEEEINTZZ LI 5, HE
TIX 106 & ~ > D CO, PP SN2 D 25 53D
1 EHD 424 N Y DO NOx BHEH &N TWw 5,
Z D NOx DSMAKICE T To 2Rk & % 5
TKEDTI 7 M ABTREOMAEEFETT
Wb,

O WL ABUE R LT EDS A T
&% ST O AWMLY % ETEPSEATS
%o KD COy, NOx 25HE &5, NOX 127
% 2 AL HE LI I B 72 O B TR D )T
Co LY, 777227 b PRKEICED Ll
B IO REORPE L RKED COy DRI &
NTW5, WY HRERME, LRTFECILRE
*H, T AU OO =KD IR
THR—DMHSGE R >TWD, HRTZDEARE
2T TV L RIFEAZIALFEEIC RS 2475 b~
DEFEE L 7o 5T 5, FEEDVHATH D 1L
FIFEFEN S\ HEE O EFE LT N 5 A
BHEIC RS o 720

3. H *@ﬁ% 12,13)
HA I 1970 45 1,300 77 ~ > O TR 1
MEHES TV HAEIZHBATT N0 T7H0 &
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WA L7z, WA LERHARDATH L, Z
E NOx OHERR & Bk Db %2 H AR A%% L <
BIBTWwb720THb, CO FLEHICLE
NP %L LT, N,PABHITERIZEDO L
EbNDLTI 0 NUBEFTCERVRER(E
LEAEMEO N L CFET SN TV A2 TH
%o 2002 FFIER T I BERIF SIS H U
ERENEOPEEHNTE, NOx Dt AR T4
Bl %ol TNTIEXT T V7 b UDEZ 0,
T MU RITIUIN S VAR ZED/NE R
fEARLMELE 2\, ) G E0MAT T
A7 FFUE, 2,000km O~ T LD ET
5 EEDLNTWVDDS, BHOIEO NP iR K
{TCTFFY 7 b DBFZHVIETIEHARICH)E
TEXLVITATFFIIMDTH R RD,
WKDO NP EE TTEEZRRY FIFA 2 &Ik
D, SN DCO, T T 7 b VilEEDIM
(LRSI & DRI E 4, 1,300 7 b Y EE
T 5,

4. NOx DEEM

1970 £ LART, $5% SR FH RS E L
TWize FHARHIZIZ ILH 98mg DT v E=
DA F AREEF L 0.4mg DT A A KD
HFINTwi, AlT4E 12mg DEZENE
Fh T/, E£BNE 1,200mm & 3 10F 1m’
I 120L DRSS Z &l B 1 NT ¥ — )b
12 16kg DEEFHR, SWZ L L 16% 2 E&HT 5
100kg DALECALEL & 2 FE o (LEF, JII, #,
TR 52 TN TWAEZ LIk b, AR
DEFZETHRBEIZDIT S E 1970 EDTFT— 5, XL
RO AFIREN D, T DOHAKFOEEFRILHIE
ENTWhWwizora LT 5,

CO, FLVEH DE:ZIE CO, D 1/25 D NOx &
VEET L, FAIENOx 2 KYJIC CO, LK
Jo DR TRIFNIER S % NOx D
PEBR 2 k3 5 2 & 25 CO, ML SR #1242
HTH 5D, NOX T RFGGA AL LTlibh
FelF TV % 25, EOFEHIFEEN, L¥OBEIHE
HAFDONOx 7 Y EZT LB S TEH
HAZT BT EHEBEMFIT TS,

4NO +4NH;3 + O; — 4N+ 6H,O

NO EFIZE T CERMEHNI 2 %, Hikfo
TYEZT, RELEFERTH L, 1 HOE
#3550 1 (CE¥F25M8) o COo, ZEET A
ZENTED, FRRONO LT VEZT ORI
T 1T 2O MOEECTHE LD > TW
5o KUILIRY & 2 EFROMELENTH ) ZTh
T CO, DA 2, FALRIBIE R & < I
S NHERDRIELIZ KR S B, JeiEEB
W75 NOx, HEAKH o NP % BERR§ 5 B3 % 35
L 22 AU I ERIR R AL X B 1 72 v

5. CO, DEERHEEOICT 3H%E >
5108 F > D CO, ZEET 51213, 510 X
125204 &~ v OR‘EL 2 58HK, ) v iflt
FBMIMTR W, @2 MG 27201213 NOx
BT LI E R F0F FRPRB T L
Hwvi, NOx i 144 b Y AB L T3, CO,
FLR S 2R 5 7201213 NOx D FE% %
DR DEFEALZ L ONITEV, 144D
NOx DfF a2 RO L 14.4 X 25=360 f ks > @
CO, #[EfLT & %, BEARP O NP OEIZH 10
By ThHbE, TO10E N Y 2FHTIT10
X 25=250f& b ¥ ® CO, & 2 X 1,015kecal % W
INT&E %, CO, DHEL LBIEXF LIZTH I L
WTE D, NIHEICEHETE ., MERIREE
LR As T & %,

5. BARDBER{ERAILE, BEREE
HAIZ 125D CO, & 0.51& b > D NOx
EHEH L T, kM TH 2 AR, I
¥WLTlkm* H720 1,000 + > D CO, ZWINT
X%, HAROMmMA L 3.8 X 105km> TH b, L
oo THAE L TEILTE % CO, DEIE 3.8
X 105 X 1,000 =3.8 X 108 b >, 3.8fE k >~ I
RoNb,  HAIZ125—-38=87F D
CO, Z¥MEELT W5, HARIENOx DD
72O T VEZTEMHEHLTBD T VEZT
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ERESETWE, THKRLEO 0 KE
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F+ /F (F+) Camellia sinensis (L.) Kuntze var. sinensis
(*V1\%*%] Theaceae)
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BHOFLAZEICHWDAIE (BREE) HfcBUE, BITOMEVMEDH, FILZESWNTWLNDS
L, ENVITNYERSNEFRBY, BITWEMOPTIERDTF v/ F (Fv) ITR2IENBHYE
Yo FriE [FroKR), IFRE EHERTN2EREART, BEEE ROV YEWCHEE
L. 10~12 B#A, BERICBWEZ DS, REEFBFMICRALET., REMIIA>F, NXhF
L, FEEESMEETNTOEIHFMIII DL ODTVERA, RIBTREBEINDM, FElic
BIARZ ZOHEDSERDT VT DB LTVWEY, Fricld, KEDFTCTFy (Fv./F)

BEE3 Fv (f®) EE4 Fv (RF)
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Camellia sinensis (L.) Kuntze var. sinensis & 77
U7 LLF v C. sinensis (L) Kuntze var. assamica
(JW.Mast) Kitam. D 2 ZfEHd Y HARDF v ik
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fesbA > FALEREBD A —2 1) s, BEYt
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KEGEEDIFTEY, BIFRE2~25cm, fER
IFAET, ROBRAOEREELS 1 DFDT
HEEWVTDE, BWVDRTERS TS L DICKE
£, BRIFTEELBLLSVDAREETT2~3
Ehl, TNZTNCTETOOEFHLDHY, &
FOHEFNMINCESHEES>TWVET, Fv
IS RED B ~ T Tﬁ%fl&bﬁ* ﬂ%(
e, B<THLERLASRICE, 2B (F
E) THhsZsbbUET, —H BETE
T, BHEAEHEA TV D LEANDMMEALL EEg Fy (REER 4F)
B <, MEREICEEBNEFEEZE > TW

£, ERELTIE, FrDE (FICEER)
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Theae Fo||um5Jpli\fD/fale2wtb\b\ B TIEER (%W@V\jjﬁ@éﬂ%miﬁ’l &), B, FIRGEE
EEMIC) I BRFR, EERE S S ICENINET, BRORDICE, TUVER (FHYF Y
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IEEBEICK Y, 22 EHZL LT theasinensin A, B, theaflavin A EHDEENTLVE T, BT
EODEWCKY, RESEEVERR, BE2RBOMAR, FREEBORREFEGY, vitamin CIFFRRIC
ZLEENTVET, FBEDTHICI Y R VDOEYHRL, ZEDPVWEEPTEFTE>T2/N\—T 71—
IERFICEY DB, BELEBICRTVICERIBTE, £, EORB 20 EZLELHH
DERFCEHEFIBEINE T, MO EMBEITDWVTIE, caffeine DFIREE, &0 - FIR, EEIEA,
theophylline DREZIRIER (KREXHMEAEE) ZIELs, A7+ (2>2Y) OELA
IMEER, MBILIER EIeBlE), NAAER BOEEAERICT D), e - REEA (B
BEOFBL, BARDFRL), vitamin C OEMFEFEL, FAIR, HKOFH, KHEERR, theanin
DTy I ZAMRGEENHY, £fe, BROBRMRICDOWTIL, EFH, BEEPFHWRLEDH
WHREDHIET,

HATIESHERALE, BROBEPTENLESE LI, SHICREMHOIEEN, JLHAT
EFEBINSLDICHYF LI, tEE, BEFEGFHOMEFERNDOF v ./ FHERINTL
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