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(LM RIS AR AT SR %, VL7 M 225009; 2.5 ERF#Bemg at SRS BT L8 540l T RS R TR E R R
SHE, PR 210008)

1 . AE 2009 F1 2010 4FF] PS4SR RS/ VE R S5 FACE(Free Air CO, Enrichment, FFHR 2K, CO, W EHE L&, URBHE

21 3750 8 5 AN 14 AR 15 MLAADRL, BFR T RKE CO.(LLRSE R CO. ¥R 200 pwmol - mol ) XM EERG 2 & K (I TE

BE ARG BRI ST RE R OUBREE R NE W AT E G SRR, MK CO. IR RS ROR BT R Aokt Bk 2 1

buﬁ%‘ HizahE 8 SHIstRHISIELE B E AT . BIRITNIESR BN, Rk CO, MABRKE R SR oM IRERM
BREEIR RIS RAE I, MR, CO, 5 MBI E R R IREE AR A B, [EXE%RBRSEREY

ﬂl'] CO, 54 . CO, 54 AN R ARl B ELVE X BTG W B S HOH T B 25 . P AR BUE —BGER Y , R Bk CO, IR MEREZEE K

FAEE B DR MR 2 3 A, 3R B SR 5, (EOR IR BBk S B B ARk

S8R OBERS ; FACE(Free Air CO, Enrichment ) ; #7144 s &R 5 R
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Impacts of Elevated CO, Concentration on Texture and Palatability of Cooked Japonica Rice

ZHAO Yi—peng', SONG Qi-ling', WANG Yun—xia', LAI Shang—kun', ZHOU Juan', ZHU Jian—guo®, YANG Lian—xin', WANG Yu-long"
(1.Key Laboratory of Crop Genetics & Physiology of Jiangsu Province, Yangzhou 225009, China; 2.State Key Laboratory of Soil and Sustain—
able Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: Rising atmospheric carbon dioxide(CO,) concentration promotes plant growth and enhances crop yield, however, it’s impacts on
crop quality is unclear. To investigate the effects of elevated CO, concentration on the cooking and eating quality of japonica rice, free—air
CO, enrichment(FACE) experiments were conducted at Jiangdu, Jiangsu, China in 2009 and 2010. Four varieties of japonica rice were ex—
posed to ambient and elevated (ca. 200 wmol+mol™ above ambient) concentrations of CO,. At maturity, rice grains were dehulled and then
milled, and milled rice were cooked. The cooked rice were assessed for hardness, stickiness, aroma, luster, intactness, flavor, taste and the
overall palatability. Elevated CO, concentration tended to increase the hardness and stickiness of cooked rice, but the response was different
between varieties. Among all tested varieties, only Yangfujing 8 showed significantly increase in hardness and stickiness under elevated CO,
concentration. Elevated CO, concentration did not change eating quality of cooked rice, such as aroma, luster, intactness, flavor, taste, as well
as overall palatability on an index by integrating the individual traits. Significant CO, by variety interactions occurred in hardness and sticki—
ness, but not in other taste traits. These results indicated that rice grains grown in high CO, environments tend to be more hardy and sticky af-
ter cooking, and the texture changes were variety—dependent. The rice palatability may not change in the future high CO, environment.

Keywords: japonica rice; FACE(Free Air CO, Enrichment ); texture; palatability
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TV FEATLAE , T4 A BORHE B A 35 3R 3
FIFAR RS, SRR R ZE AR (CO,) MR E
AW, B 2050 48, RS CO, MR EEHE M /T A
380 wmol-mol™ /> FFZE 550 wmol - mol™, /KFEE
R EREEAREEYZ— AR A DL
R B, BT A B B SeS imAA Sodk i R
AT , AR FEK A B DU RS K A 75 K Bk A
BT o E BIPARRBE CO, XK S R M X I/ 4Bk
ST RTINS LN AT EERAEE
B,

HETX TRk EE CO, 254 T /KR b A9 55 K
S B R FAERCFI B J7 TET, T Xt B e o ) 4
A, Hix S0 BRGBFSY T2 PRI T S 28
BME IS Y, BT EEN SR E CO, X
IR BRI B HRE X — )7, Terao 538 F FIIBVE
P EERESE T I ERR B SRR T =X CO, YR
15 (FACE, Free Air CO, Enrichment ) fJ I )3 .

1R 5E 1) E RER 2 SEIvE IR R Bk = G — BOARHE , DF
EGEREZSAE WFER . M EFERRNY
M) , X DA PRAIE SE 6 A VER A

AR, NFIELLSM ot NIR (Near in—
frared analyzer) #4775 MR 7 BT 5T C 8 T A
2, AT A A RSy R T RIS 2 55 MU E RE
ARROLSE , BLE T 2 N A B R TR B2 7T IR
H-ELLAMEIEEARY 2 I E AN ER T 45 E R
TN ROKR BRI TR, SR EENL, 5
HIBE TN — Btk R, AR, AR
ERIFA P BT o5 B LB AR R, W o AT B UL 4
AR E VPO A 28 B ORI BAG AR, Wtk o3 #
{CRTAB A BT 5 ) AR SRRt S ARALE (31
IR EEFRETE ) , E B PENRRK A& AW T, 5 T A
Ry PRI E X it BT DA S AR 7 AR Y LR

ARIARFEMAF IR/ ZAE RS FACE V5,5
R YA R BRTH = MR CO, XA
TERE i b 28 B K RO W AR B2 B R 0 B R 200, LA
BIRARR RS CO, VR R 450 T A AP 1Rt
Z%,

1 #BE57FE

1.1 iREEE

AR F 2009 41 2010 4EFEVL R4 VLA T /)N
2 R M7 HAEZ f/F FACE RA& & (119°
42'0"E,32°35'5"N) b7, i H 3R AN F R

+, Y AE I RE T &4 980 mm, EIFE K B4 1100
mm, SRR EE 14.9 °C, 45 H AT E 2100 h £ 4,4
EHITCFERIZ 220 d, EHEIA 3 4> FACE X558 F
3 %t HEPE . FACE JB |81 & FACE 855t B =
E] A BB >90 m, LAYgiZb CO, Rt oAl B 1 52 i
FACE B R IENME, HAEY 125 m, E4H7E
FACE P&l J& [l PPR 18, 7E/KRE5E 2 0.5 m &b LA
IR T i) P N BT €O, AR, 3 43T XU ) L R B B
WEFERE N, HRIRRS B 3hiHT FACE &
CO, SRRk & , i /£ B FACE BN/ CO, 1y
W EEARFFLE 570 pmol -mol ™ 224, #HHlIRZE R 10%,
Xof B R A LR SRS IR, MRS S AR
BB, AR L 1,

=1 il B R

Table 1 Physical and chemical properties of test soil

245/ R R R R/ %
g'kg'  mg-kg'  mgkg? Whhr bR Kbk
02 10.4 742 57.9 284 13.7

1.2 gkl

AR HRXPTT, LL CO, HERHEE, Sfph
HAXHER, glaf oy RzE 21 5 8 5 . RE
B 14, OB 15 3L 4 MRF, RS CO, YR EE RN IR
(Ambient, ZJ 370 pwmol - mol™) A1 Ht, % B& & 200 pmol -
mol™ ) FACE b3 2 K. REREM, 48T
5H 23 H¥EF, 40 51F 6 A 17 HA1 20 HEBH 17
0.25 m, BkEE 0.167 m, BSR4 24 /R 2 Ho R
I5/NIXHEAE K L3R 2, H S5 Y i R i —
ﬁ[lﬂo

2 2009—2010 £ HEBRLESE
Table 2 Fertilizer application for rice in 2009—2010

EFE O MEAERHE AERHZEZE POJgrm? KO/gem® N/g-m®
2000 6H16H  HAE 7 7
8H1H e 0 0
BE 7 7 15
2010 6A19H  ZE 7 7
8HA1H HEAE 0 0
e 7 7 15

1.3 MEFESTR

{8 FH HREHL(OHYA-25, H A ) il 52 3R 15 R K ,
T J5 i CPC-3 ZURERAUE I T4 1.2 min, KEREZJZ
TR, FRAGAE K . 1 100 B, H—EEZ T 30 g 4F
Ko
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1.3.1 &R

WER I RSB RI B T A, ok 40.5 g,
Rk, PR P 25 B BT, #1547 30 min BRI,
B TRERRE MM 30 min, PIWTHEIE, FRIR
10 min, BCHEA9RE , K ORI R BRE 2 BERES,
PG T IR, AR A B2 H) 20 min,
1.3.2 Yot i

KRAERAL 20 min J5, FAFGRI 3 BELSE
BER)RRE TEREMYHESIT (B5 TAXT
plus, Stable Micro Systems Inc., 35 )# ¥ & F , G
mmEEWE 10 R, WE5EREEH MICRO-TPA #
RUHEAT 53 Hr , MICRO-TPA AU AT B 2455 T Bt
4 B R VA AEL (R B ) BB — IR R4 i R AA BT S 358
TR AR T IR 22 6] (4 i 2R A0 AR (S BRI Rk
B T i RS E VR BT IEFER ) o
1.3.3 SBRIE T8

FEKFEESS ¥ H) 90 min, M E HARS S, R H
H AT A R BRI R T (B15 STALA, SA-
TAKE Co.,Lid) , WFDK I ESAE SEERME S IR
B R IRE (LR G #ATIE , 851 5 MEREL 10
Gy ST o ATV, BRMEN REETFME, LA
100 43 A5 AT VAN, SR K IR B RS
L4 FHRHAE

I SPSS(AAS 19.0) 3 f45%t & A 3 7] 2 57 k47
BEMSHT, AL PE/NTF 0.05(5% 0.01)7KF K B3
(R B2 ),P>0.05 AN EE; #F Excel (JRA
2010 )B4

2 HRESW
2.1 Kig#ik

2.1.1 Bk pEF
R E CO, X 4 AN RS i Fih BORAE BE 152

7R FE 1 A 1AM (1DRSHE 21 37568 8 5.
AR 14 208 15 9 BOKREE B 5351 R 1660.,2049
23941164 g, AN [F] & E] 19 22 AR K (P<0.01), Hofx
RBORRE B 25/ MEFE Y 2.1 £%5(2)2009.,2010 4234
KEEEEI 550k 1785.1849 g, FEH LB EZER
(#£3);(3) FHRE CO, (A FFp M BOREE 1y
Hm 7.1%(P=0.10), \EFE , BHE CO, ik
85 . Wiz 21 FEHE 15 MBOREE B4 53 i T
27.5%.3.9%F1 4.1%, RFWE 14 FHBKEERA T
K, Horb 580 8 5 5% R 922 Rkt B & /K (P<
0.01); NAFEEE , B E CO, fif 20092010 4Bk AE
BESEH 43 BB 8.4%F15.8% , R A B3 &M
FH,RE CO, 5 Rk E AR HOREE RSk B
FEKFE (P=0.05), {H CO, 54 . FES5HMLUK
CO, 547 B F G R B ELAE M BOK O R B 2 TE B8 35
W, ZE ERTA, ASRKR CO, WEF R AR BK
g B B o, 398 0 B T 5 o

35001

0 A-CO,
3000F  EE-CO,
ns *x ns ns
2500
L0
#2000
2
1500
£
1000
5001
0

RifE2l g S REE 14 RELS
EIH TR A 6 IR BB R Ap iR 2 5
A-CO, Jyxt 18, E-CO, IR COy;
ns:not significant, ERARNEE*.P<0.05;%%:P<0.01, F[F
B 1 BRE CO, XREKTEmFHKEE NN
Figure 1 Effects of elevated CO, concentration on hardness of

cooked rice of four japonica rice varieties

R 3 BRE CO, MEkMiENE O Zm

Table 3 Effects of elevated CO, on texture and eating quality of rice

ROBRA R CO, % EE COx Al COXAEHE FIAEE COxXFFPxIEE
{553 0.105 0.003 0.433 0.052 0.666 0.249 0.895
R 0.175 0 0.169 0.030 0.154 0.215 0.944
FR 0.258 0.065 0.642 0.826 0.791 0.446 0.194
e 0.333 0.108 0.372 0.175 0.405 0.019 0.734

e 0.193 0.232 0.022 0.418 0.770 0.137 0.095
S 0.560 0.111 0.566 0.323 0.456 0.115 0.617
HR& 0.899 0.065 0.572 0.144 0.230 0.075 0.644
5Ee 0.522 0.106 0.879 0.037 0.160 0.007 0.852

T RPEAE A T 25T P AE, n=12,
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2.1.2 Bkt

FEE TR AR , A B R KRB K
WRARE R, B 2 Figk 3 328 . (1) RizH 21. %8
B 8 5 IRAME 14 34 15 SRR 43 31 K535
-828.-919 g F1-500 g, 5] 22 HAR K (P<0.01), K
B RAE R /IMER 1.8 £ (2) PB4
HHR-679 g F1-712 g AEFRIT B EES ; G)EKE
CO, B ARG B8 6.0%, KikZ) B EKF
(P=0.175), MGFPE , B E CO, WRIZH 21 KR
KA, EfgEE 8 5. REE 14 sl
15 FYZEE TR G N 12.5% .6.9%F 2.1% , F
iz iEkE 8 Sk B KT WEEF , KR CO, %
JEFHE# 20092010 AFEBARAL 44 BI3E N 3.0%
M6.3%, EFARBE, FESITHEH,CO, 5HMH
HAEMZEZR KRS B3 2 (P=0.03), 1 CO,
5 EFS5HMLLE CO, SEEFEMGMB S
MBI B E . AT A, KR CO WREF R FMAT
FERIRRG AT 1 T ik g, (B 348 g B R o T 55 o

o JREE2] FIEME T REM 14 R 1S
=200
—400 F

-1000

ns Hk ns ns
-1200F O A-co,
f E-CO,

~1400L
2 BiRE CO, MARKTE AR

Figure 2 Effects of elevated CO, concentration on stickiness of

cooked rice of four japonica rice varieties

22 BARKRMR
22.1 KEES

wmE 3 fis: ()RSHE 21 5 8 5 REE
14, RME 15 % 4 MERBFHHESES TN 6.4,
6.7.6.5 1 6.5, j Fl [7] 22 5 45 /N (P=0.06) 5 (2)2009 .
2010 R RAESMESSFIE 6.8 1 6.3, FERIZEFA
BE(E3);( Q) SXEML, BUE CO, #RRES
EH IR 1% , R BEKFE. NRFE, RIRE
CO, X s M 21 I 5EHE 8 5 BV 15 AllAHE 14
1SR (AR R A 0%~1.5% )3T B3 7 ; AR
& ,2009.2010 FE =K E CO, 358 T oRIRESMEF
FEIRYI/NT 1%, Rk BEKF. FESEREN,

CO, 5 .CO, S AFEShF UK CO, 5K
AR EA N F A TR ER N, & Bk, &
W CO, MAERORIRAE BB M, AR A
[Rl4F B S — 2

[ [JA-CO,
| EE-CO,
ns

ns ns ns

=
S
S = N W A N N 0 O
LI B B B B —

Rizf2l s s REE14 REILS
B 3 SRE CO, XA EKBRAMERESHZM
Figure 3 Effects of elevated CO, concentration on aroma of four

japonica rice varieties

222 KIFSEE

KRR S5 HAIER AR, SE R 5 BFRR
FERN. B 4% (DHREE 21. 7588 8 5 K
R 14 508 15 ORI 5.8.7.0.6.4 F1 6.4,
AR AR 22 N B3 (35 3)5(2)2009.2010 455
B4 01k 6.3 f1 6.5, FEMEZEFABE;(3)
YR CO, IR AE 1.5%, ik BEKF o
&, BHE CO, i HE 21 5akE 8 S MEEE 15
B TOKBPEEEZRIEIRT 1.1% .3.4%F1 2.6%,
RAEE 14 FOEFEA EF(2.6%), ZFHRER
ZKF; MWAEETF,2009.2010 LEEHRE CO, FET
KR FEBE 3453 BIREAR 2.0%.0.5%, ZRAR
., CO, 5RM.Co, 5FF FHES5HFUKL CO 5
A B RN B EAESR IR G B AR AR K 5 B B
b, R CO, WRERRIR MY A M, AR
AR [RAF B —3K
2.2.3 KiR5eEEM:

B 5EW(DHREE 21 . EE 8 5 REME
14 38 15 588 MERIK R 7.0.6.5.6.7 F1 6.6,
A S AR E(GR 3); Q) PERKTEEMME
S3RIh 7.2 F0 6.1, 4F i 8] 22 53k B /K (P=0.02) ;
(3)F CO, W BB SE MM 1.2% , 257
ABE NEFE, & CO, WREHRZHE 21 i 8
B R 15 TR A 4.5% .1.1%
0.2% , i BAEHE 14 SEREMEBS A AR (1.3%) , B 5%
M2 FHRIE BEKFE; MEEE , KR CO IkE
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9. 0 A-CO, 9. [JA-CO,
gl BE-CO, gl HEE-CO
ns * ns ns 7L ns * ns ns

Th
6} 6r

% 5_ ﬂ H >H \H\ E

:ﬁ 4+ ® 4+
3t 3r
2t 2r
i 1r
0 . L A 0

RisfE 21 FiEEs S HEE14 RELS
B 4 HRE CO, XA E Az KL E R
Figure 4 Effects of elevated CO, concentration on luster of four

japonica rice varieties

9r JA-CO,
EE-Co,
8 s ns ns ns
7_
6_
H o5t
® 4t
3_
2_
1_
0 . . .

RizfE21 s S REE14 RELS
B 5 BRE CO, AR mAfEX T BT
Figure 5 Effects of elevated CO, concentration on intactness of four

japonica rice varieties

Tt {8 2009.2010 4F KR A S8 B I E 5 Bl =
0.7%.1.6% , ZRABE . BREF5C0,.C0, 54FF
DUBAR B 5 SR B EAESORIR e A B A
M, {E CO, 5 4F B il S A 9 B AE (P=0.10) X K iR 5248
PR IEEE BB K. &5 EAR, B E CO, i
FERIR SR FE A A T, AR SRR [R1 4 B R 5
—3.
224 HKARHE

B CO, X RARRIE B~ T 6, 4558 %
B (1)RiZH 21 5k 8 5 REE 1408 15 4%
4 AN RRE ME N 6.5.7.0.6.7 F1 6.7, [ShFIE]
ZBARBE(FE3);(2)2009 F1 2010 FHAEFHKZ KKK
EAMESHIRZ 6.4 F1 6.3, 4FFHZFAEE; (3)C0;
WET R R RRREMERRIE T 1.3%, KB
EKF. WEBFE, BHKE CO, Hia 8 5 R
15 KARBRIE SHESF 503 F e 2.2%F0 1.4% , 55 HR
AH H 22 50 AR B 2 (P<0.01) MR B & /K (P=
0.10), i iz K 21 IRAH 14 WRiE /- E 355542

Rizfi2l s s REE14 RELS
6 BRE CO, X R [E mAMFEAK KB
Figure 6 Effects of elevated CO, concentration on flavor of four

japonica rice varieties

5 1.0%, 25 A RE; MEEER , BKRE CO, X} 2010
SEBRIEE A M, {8 2009 45K 0R R IE (2414
% 1.0%, ZR A E8E, CO, 5HF.CO, SEF FF
5 TR LA CO, 5547 B Fn & B ELAERUN XK AR Bk
EH LB EEW, &R, REkE CO, SHERKR
HIBRIE AR, ARIEE B —E
2.2.5 KHR sk

R CO, XAEK DA mR FE 7: (1R
8 21 B 8 5 A 14 30 15 45 4 S fp
FUBAMEMRIK K 6.0.6.7.6.4 F1 6.4, FFESBR,
AR ) 22 5 1B 25 K (P=0.06 ) , B K AE He B /IMEL
B 12.5%;(2)2009 5 2010 4E R Z FA B F
(£ 3);(3)CO, WREF R ZEBFK OB 2, B IR
H13%, SXBEREES . NitfE, ZERE
CO, Wy Rz HE 21 . M 14 0O BYMEF- 394 73R
T 2.0%F1 2.4% , 5X BAHLEZ R A B E , iR 8
SR 15 OECEH T RE 1.7%F 2.9% , HoH,
R 15 5XF B 22 5518 B 2 K (P<0.01) ; AR
EER, FWRE CO, ff 2009 4FKMR OB TFE 1.1%,1#
2010 4 MRMEIRE 0.9% , Z R RIBBEKFE. 7
ZthERM, BF5 C0,.Co, 5FEE UK CO, 54
FEFN AP BAEX R IR DB AR, FES 5%
Pl BEAEXR R C A R M B2 B &K (P=0.07) .
ZE LR, EVRE CO, MEERERIR A DA 2 M AN
Ko
2.2.6 BHRES

CRAERNRDRIE DA ATEM, MWE 8 AT
A (1) HE 21 35580 8 5 . IRAH 14808 15 5%
4 AR FEBRZE A E 2 BN 65.5.72.0,70.0 1 69.9,
i AP E 2SR B (3R 3);(2)2009.2010 4ERBR{EY
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JA-CO,
EE-CO,

ns ns

S = N W A L N D © O
— T T T T T T T

111

Rz 21 s s REE14 RELS
B 7 BRE CO, AR MMk ORI

Figure 7 Effects of elevated CO, concentration on taste of four
ns

ns £
70}
i 60}
ggso-
B 40t
& 5l
20}
10}

ORizki2 WS S REM 14 M 1S
8 EREE CO, MR F QMR R AT E T

Figure 8 Effects of elevated CO, concentration on the index of taste

japonica rice varieties

[JA-CO,
[ EE-co,

value of four japonica rice varieties

-394 51K 69.3 #169.5, FEETEEES;(3)
R E CO, HZE B RIAE DML 0.5%, ZRARIK
BEKE, NRF EF, BRE CO, fikiaH 21.4
EHE 8 SRR 15 BRI REE B E -394 B AR
0.1%.1.7%F1 2.2% , Hr X6 15 FEfE R K (P<0.01),
Bt 8 SREIRE/N(P=0.09), i lFEHE 14 BIR(E
7 2.0%, Rk BE ; NFEEFR, mkE CO, Xt 2010
SEORIRE DB =W, (B 2009 K PGE HHF
BIFEK 1.0%, 25 KB B EKF. BR CO, 5 R
HAENEREGAEA BERNZ WM (P=0.04),{H CO, 5
SERE AR R AR CO, S54RI G AR B B AEST K
WEWRESENEMIANEE ., Sk, SKRE
CO, PR AR IR B R R (ELH R R A T 57

3 3ig

JSLFH 1 23 A ACRT A R 2 A R K A B 2 S50
PESE PSS i AR b, AP B A R AR R

YUY I AR RIBTE 1", ARBFSERM, Rk E
JECO, P MR ZE A ROR A RE B 23 e s (& 1
R 3)o — U KRS B ER S & RS
IEASK, FOKTHEBEEN & BN SR m K A8
JEP; Seneweera S5 ZE SLH K IR W E CO, (A
[l Fa W B 55 1 T TR Jarrah HPRE A0 EBETEM & B
BV BT i E AN, AR R A RO AR A R R
i, {8 FACE iXEa 7 A A R AHRGET . BI AR Z
R— AR, A SR 4 ARSI E K
PR, ZEAEAE K A RE BEXS B R BE CO, AW B A7 7 B R B
Z 5, RITE CO, 5 RF B BAF B B EKF(F
3), Hrhipie 8 S ERHEIERE 7.1%(B 1), 5
AR, CO, 54, MFh 5 .CO, S4EEM T
V51 P A o A R R 359 T S 2 B ) (3 3) , U BH R vk
BE CO, 5 T R BRI AE A —3

KRGS RN ZE RST8] 7= A R4 )
F/NT L A FAE B, FACE Ab 3 T RO IOR A
B 2) , AR R (R 3) KR E
5 RVA JERE R RS BA K. — AR, Rk S
RVA i) 3 (AR B35 IEAER , 5IHBUESFIE A R
S REMEAMK, B FACE B 5 —BUERITE R E
CO, FREE A=K B /K R RS K A A A1 S 35 T v, T 0L
EAE H & & B ERERT, XA RE L R A I AR
FPRTORE RS I £ . SZEERKRAVBEEAMRL, &
R IR KRS CO, M . 7E 5 o [B) AR AE— €
(3R 3),1 CO, SEE FES MM K CO, 5
A B AR R (B TR BR800

AR KA AW E T FACE ZEERIK
R RRHE . BIRE CO, MIREAERANESR (B
3) JEEREE(E 4) JRE (E 6) R (B 7)F /bR
R IR IE B E KV (58 3),1X 5 Terrao SFHIA
TR R B SR EA 3, I R = i
JE CO, IR T 22 B ROK Y EEBR FZR 538 D M5 Hon
A A A, TR SN T ER AR BE R AR Y
Ay o DS N S ) (2 S o o M e o = 2
HHiX 0.1 BEKFE,

AHFFRXS 4 MK TR E S WER SRR
B, BMREE CO, AR T AEKMRDKIE DA 2L,
(BRI 4 (4 158 B AIORG P 2 3 ke 35, 8 i IR s R
S ASCAUIIEE T R BE CO, XA [RPBERS R B IR
BRI, T R AT, 2 BN DR B B R 181 5
2P, N —2B | NS HIAE M e R REE N 2 1Y
AP (R), LAH T HRERIE R R A%
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it AT RE A A AR
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AR FACE 5K/, BEREEZRKIEE
JE BORG M A Frg i, b i iets 8 SHiERsR, &
RIS DX RR CO, MR EETH R M R A B 8
AT BIBF ST EARYS B TR AN T BT . AL
KB RTMESR G EEZNTH, RN L AL
B SRE R CO, IR R K W] BE & A AR 1L,
A — A T R E CO, SHERR K FE
P S R S SRR AE R M), 2 X R ViR B CO, R
FEOR S SR RAE ST 98 1T, AT AR AR &
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