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Abstract; According to transcriptome database of Apium graveolens Linn. in Apiaceae, caffeoyl-CoA-O-
methyltransferase gene was cloned from total RNA in leaf of A. graveolens ‘ Liuhe Huangxingin’ , which
was named as AgCCoAOMT gene. Sequence analysis result shows that AgCCoAOMT gene contains an
open reading frame (ORF) with length of 726 bp, 241 amino acids are encoded. The protein encoded by
this gene is AgCCoAOMT, its theoretical relative molecular mass is 27 010, and theoretical isoelectric
point is pl 5.35. In AgCCoAOMT protein, percentage of acidic amino acids is higher than that of basic
amino acids, and percentage of aliphatic amino acids is about three times of that of aromatic amino acids.
This protein belongs to hydrophobic protein and contains a conserved AdoMet_MTases domain, meaning

that AgCCoAOMT protein belongs to AdoMet_MTases superfamily. Tertiary structure of AgCCoAOMT
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protein includes many a-helix and B-turn, its consistency with that of CCoAOMT protein from Medicago
sativa Linn. is 84.58% . Analysis results of multiple alignment and phylogenetic tree show that
AgCCoAOMT protein has high conservation. And it has the nearest phylogeny with CCoAOMT protein
from the same family species Ammi majus Linn. and Petroselinum crispum (Mill.) Nyman ex A. W. Hill,
also, has nearer phylogeny with CCoAOMT protein from Nelumbo nucifera Gaertn. in Nymphaeaceae.
qRT-PCR determination result shows that AgCCoAOMT gene can express in root, stem, petiole and leaf
blade of ‘Liuhe Huangxingin’ , and its relative expression in leaf blade is extremely significantly higher
than that of other tissues ( P<0.01), meaning that expression of this gene has obvious tissue specificity.
There is obvious difference in relative expression of this gene in leaf blade at different growth and
development stages, its relative expression at commodity stage ( the sixty-fifth day after sowing) is
extremely significantly higher than that at seedling stage (the twenty-fifth day after sowing) and vigorous
growth stage (the forty-fifth day after sowing). It is suggested that AgCCoAOMT gene is related to leaf
senescence and lignin content increasing of ‘ Liuhe Huangxinqin’, and has high conservation during
evolutionary process.

Key words: Apium graveolens Linn.; AgCCoAOMT gene; sequence analysis; multiple alignment;
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expression characteristics

R 41 4 6 5 27 4 3K R TR IR RO AR I
G BAE BN REES AR T ALK G
FEE S ORIRUR W S 54 U 40 M B LR R AR
8 5200 i ) R ol i 2H R B Ak T 2 0
SERY VR T R, A ORI 5T B
LW BRI 4R RRURT R S i
XF B S AR BT R AR SCHFFEAGE i A2 UL

MNMETR -4 A -0 - ZE 5L R i ( caffeoyl-CoA-O-
methyltransferase , CCoOAOMT) i A 5T & A wiL it F2 i
KHEAE M — 28 W 5L 5% B B ( methyltransferases,
MTs) " S 5 M AR B HERE ), TER R E
Pre i e, CCoAOMT AT fiEALMIMERE CoA HY AL
PEUBTERIE CoA'™ | IR0 k52 2% (9 HF 3R Ak v A AR it
R, B 5D RN SR HA, T
LYoy B AR CCoAOMT H N0 i HLIZ S
] CCoAOMT KPR, 440 M Hh A A5 38 5 1k W) Ak e
%, B S BURN G BUAR R & i [ AR, Herp G 2K
JRE IR A K, 3 S/G L E RN ek,
FEH R CCoAOMT 34 RE MR 395 58 a2

A 3% ( Apium  graveolens Linn.) & £x JE B}
(Apiaceae ) FLAAEY) , & i [ R4 {H 5 B 20 iS5k
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BAHMZ M ED, S AR Z AR L, T
T ) BIF 9T 4% 38 2L o Pakusch
S5 VRN Schmite 8570 14 % B TE B} 85 52 AR 1) 41 i
BRSO AFAE CCoAOMT {13 Hh CCoAOMT F:IH
RS ARTTR G UG ER M AN TEAE 70T 3508 100 58 oy
T8 P 7 3 R T2 PR A LR N

VLA R R TN E KL R e A
0 (¢ Livhe Huangxingin® ) HAA =08 i AL | i #4
FIR FESERE 5 Y L M LUK Bl ok S 56 61 R va
AFH CCoAOMT A, XiF 122 3 PR B H: 24 i 11 2 3 iR
JEANHEAT 5 BT AT A s 3R FH qRT-PCR 2 AR K 3%
FREARRA L PR A K EF BB R
R, LI R R AT IE CCoAOMT 3 A 38 A It
ZAR P A VE B e B J i, R AR B T A B R
PEHULILRE R

1 MR %

1.1 #F#

T 2015 45 5 H F Ll ARy N A BT B
THREF B, BT AN TS NI TR SR, R
SRR GRS E] 16 h - d7' S 25 C B 18 C |
FEIRGE EF 300 wmol + m™ - 57", FEREMGEE 25 KR
L AR RS B T -80 C UK T R, T
S RNA FOERI, TEHRERNS 26 25 K (4hi i) (5 45
RARKBERI) 055 65 K (R wh i) |, 43 R At R
WA, SR RTIR J5 2 R AR AR T T AR 7 BB
FRHE DR S35 70 T 5 TERE RIS 26 65 K70 ) R SR AR AR 1Y
AR ZE AR RI F SR A 7 vk R AR A, T
ARV ZH A R ek 73

S FH R FF B AR DHS o 1R g 5 ARk R 24 A
Wyis A 55 ST B 1 58 T S0 = S B s S R
HAEAE; BB 3AK pMD19 - T, TaKaRa Ex Tag Mix,
SYBR Premix Ex Taq.PrimeScript RT reagent Kit 5|
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SEEIH, A5 FrRANFR RA BT AgCCoAOMT HEIN B e 1 e AR RFIE 73 Hr 21

&1 DL 2000 Marker 25370 [ 522460 T#2 (RiE) B
FRZS ] 5 Axy Prep DNA & RIS & A 2 Bt A=
YA (BT ) A FR 2 F]; RNA Simple Total RNA Kit
A& A R AR (dbat) AR
1.2 Ak
1.2.1 % RNA 323 % cDNA &% W3 ffig i+
i, B 1 g, M35 RNA Simple Total RNA Kit iX 7] &
B 523 51 $2 BUEL RNA ;2R H Nanodrop 2000 fil & 53
YT (35 H Thermo Scientific 23 &) ) A ] & RNA
We s | 4% M Prime Script RT reagent Kit {277 &5 15t B
Pk B RNA SRS S eDNA
1.2.2 B&AE LS TR AR E e
B RS F g% CCoAOMT (B 7512 Y%
SPGB m S ech 5 -
ATGGCTTCTAATGCTGAATCC-3", JZ 16 51 ¥ )% 51
5'-TCAGCTGATACGACGGCACAG-3", LLH{iiA cDNA
BT H B FE B (B XA O CCoAOMT 3
) 7 Befy PCR &35, 9784 R B R 10. 0 pL, A2
$50.30 ng - pL™' ¢DNA it 0.5 pL.2xTaKaRa Ex
Tag Mix (7= &h %5 RROOIA)S5. 0 pL, WZE/K 3.5
pL. 0.10 pmol - L™ IEM T A 1051945 0.5 wL,
PIFET N . 94 C A5 min; 94 CAEE 30 s,
54 CiE k30 s, 72 CHEfF 105 s, 3L 35 DNMEH; &5
72 CHEA 10 min, PG~ HFERIE 12 ¢ - L7 B
VR BRE RS R A T LUK 23 85, DIECS B B ek, ok
JH DNA #8100 & 1 B 19 - B 4 [l =4
HAEF] pMD19 - T Bk 8UA I, I 7% b 2= KB FF i
DHSo 1, AT 22 55 %8 )5, 28 HH m ot 4 it A= )
BHEABR AR SEATINT
1.2.3  BAlod K BioXM 2.6 BAFX} 5 B4R 15
) B AR R Be AT A% TR N 2 B R T 5 4 A s A
NCBI FJ3f ( http : // blast. ncbi. nlm. nih. gov/Blast. cgi)
I, R BLASTp B3 %) H B 3 PR 4 ) 11 4 36 18R ) 1)
AT PR ST IR T B[R] 5341 s DNAMAN 6. 0 5144
S3HT E 0 JE PR G 118 2 R e 37 1 S 7K M R g 7Kk
KHF 5 AL #EAE 2 T 5 AL (SMS) (http: // www. bio-
soft. net/sms) Fl BioXM 2. 6 & 4%} H 193 A & 5 H[F]
PR o B A A I B CCoAOMT FEDR 4 5 1) 28 KL R
J7 50 11 B2 TR 20 AN B Ak T (FH SCBUHiE ok 1 NCBI
BRI ) AT 50 BT AN 22 5 HT, IR 2R MEGA 5.2 #%
P2 R GR35 F SWISS—-MODEL §5 44 %1 H ity 3 4]
A 1) S L R T 91 1) = G b M HEA T TR0 AT

1.2.4 AREZHFESH K qRT-PCR HA H
SYBR Premix Ex Taq {7 & L & Q™5 Software F
iQ™5 Real—time PCR System 43 A/ A2 ik A~ 5] 21 21 rf I
AFRAERKEZE BB 5 b B AR BRI R, AR
P sa R ARAT I B YR S5 19, 1E 15 9751
1 5'~GGCTTCTAATGCTGAATCCAAAC-3", JZ [7] 5|
B3k 5'-CTAAGCTCTTTCATTGCCTCTGG -3 VL
KW actin LR NS IELR DT RBIYF R 5 -C
GGTATTGTGTTGGACTCTGGTGAT-3", I Il 51 ¥ 5]
9 5" ~CAGCAAGGTCAAGACGGAGTATGG-3', "1
KRR KR 20.0 wl, 235 SYBR Premix Ex Tag (7
f i 5 RR4308) 10.0 wL. 0.15 ng - pL™" ¢DNA 4
2.0 L, /K 7.2 pL, 0.50 wmol™ IE [ 5| ¥ Fl T
545 0.4 wL, P IEFEF R . 95 C HAEE 30 s;
95 C7EM: 10 s.54 °CiE k 30 s, 3L 40 MG ;65 C1#
T 15 s, ZehlIa R M2, AR 27 TS 3L B Y A
XA, T AC = Crypen—Crun o

2 HERFupAT

2.1 BMEENRERFIISHER

DU SRR S A EOIT 0T cDNA S RAR
PHEE 1 KL 750 bp EER A BL(E L) BN
AgCCoAOMT JEH | 4 1% 1) 2 1 5 7 AgCCoAOMT;
AgCCoAOMT FEPREL 7 1 MK JEN 726 bp BYFF TR ] 12
HE(ORF) ([ 2) , 4 241 5 5E0R ; AgCCoAOMT 7K
FIFESS 80 1 55 160 (i & B A &4 1 M RSF I
AdoMet_MTases 25 # 3f ( 13 ) , Ui B % & 1 )@ F

M A

2 000 bp

1 000 bp
750 bp

500 bp
250 bp

100 bp

M: DL 2000 marker; A: AgCCoAOMT gene.

E1 HFE&EM ANEEDF AgCCoAOMT EF K PCR # 4R
Fig. 1 PCR amplification result of AgCCoAOMT gene from Apium
graveolens ‘ Liuhe Huangxingin’
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AdoMet_MTases B F G, KRBT KB 4s R A B K PR 35

(Kl 4) BN 7F AgCCoAOMT ZE T, Bk &R L 2.2 AgCCoAOMT EH S5 AREHEY CCoAOMT %
THRAKER IR, e N ZE A s THKEER;  BRRR

Horp T 159 RN Z IR R K ik, 2 28 2.2.1 RABRAFIVRVIRESHT BT 8amFh <&
66 {7 AR TR 5 115 AN ZIRFIES 227 MiIEE . B0 A M NCBI AL 38 )& H 25 B ( Camellia sinensis

1 ATGGCTTCTAATGCTGAATCCAAACATTCAGAAGTTGGGCACAAGAGTCTTTTGCAGAGTGATGCTCTTTATCAGTATATACTTGAAACA
MASNAESKHSEVGHKSILLAQSDALY QYT LET
91 AGTGTGTACCCAAGAGAGCCAGAGGCAATGAAAGAGCTTAGAGATGTCACTGCCAAGCATCCATGGAATCTGATGACAACATCAGCTGAT
S VYPREPEAMEKETLI RDVTAKHPWNLMTTSATD
181 GAAGGGCAGTTCTTGAGCATGCTTTTGAAGCTCATCAATGCCAAGAACACCATGGAGATTGGTGTTTACACTGGTTATTCTCTCCTTGCC
EGGQFLSMLLIE KTLTINAKNTMETLIGYYTSGYSULTULA
271 ACGGCCCTGGCTCTTCCAGATGATGGGAAGATTTTGGCATTGGACATCAACAGAGAAAACTATGAAATTGGATTACCAATTATTGAAAAA
T ALALPDDSGIE KTIULALVDTINRENYZETISGTLZPTITITEK
361 GCTGGAGTTGGTCACAAAATTGACTTCAGAGAGGGCCCTGCTTTGCCTGTTCTTGATCATATGCTCGAAGATGGGAAGTTTCATGGGACA
AGVGHEKTIUDFREGPALPVLDHMLTETDSGI KT FHGT
451 TTGGATTTTGTATTCGTTGATGCTGACAAAGATAACTATATCAACTACCACAAGAGATTAATTGATTTAGTGAAAATCGGAGGACTTATC
LDFVFVDADI KIDNYTINYHKT RLTIDTILYVIKTIGS GTLTI
541 GGCTACGACAACACCCTTTGGAATGGTCCTGTGGCACAGCCAGCTGATGCTCCCATGAGGAAGTATGTAAGGTACTACAGAGACTTTGTG
GYDNTILWNGPVYV AQPADAPMERIKYVRYYZRDTFWV
631 ATCGAGCTTAACAAAGCCCTGGCTGCTGATCCCAGGATTGAGATCTGCATGCTTCCTGTTGGTGATGGAGTTACCCTGTGCCGTCGTATC
I EL NKALAADPRTIETICMLZPVGDGVYTULCRTR RTI
721 AGCTGA
S %

2 rsa Stop codon.

B2 EXEGMAREDLE’ AgCCoAOMT ERMGEERRF IR EABHN S ERFET

Fig. 2 Nucleotide sequence of AgCCoAOMT gene from Apium graveolens ‘ Liuhe Huangxingin’ and its amino acid sequence encoded

1 50 100 150 200 241

42 W3 % Amino acid position I

254501 1 Binding site F A A A
BRF I Superfamily AdoMet_MTases superfamily

B3 FE&M ANEHDF AgCCoAOMT EAMMRTHBNER
Fig. 3 Prediction result of conserved domain of AgCCoAOMT protein from Apium graveolens ‘ Liuhe Huangxingin’

5 éﬁﬁ’ﬂ\a Aoaa ko i o i
Tl Y V\VWW \HWW‘ \
§£;§3 A UATTAY. NG AM/\'\/'\
I \/"W oy \WW “W !

5

ZILFRNIE Amino acid position

B4 FERM ANEHDE AgCCoAOMT EATEMFFIMFEKIE(A) FEKE(B) HHER
Fig. 4 Analysis result of hydrophilicity (A) and hydrophobicity (B) of amino acid sequence of
AgCCoAOMT protein from Apium graveolens ‘ Liuhe Huangxingin’
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(Linn.) Kuntze ) FIMLAE ( Eriobotrya japonica ( Thunb.)
Lindl.) CCoAOMT 25 [ i 28 JE 1R )7 9] (%6 s 5 43 il ok
AFY97679. 1 1 AFZ76980. 1) 47 HbX}, 45 SR ILIK 5,
EERRI . BAR  SBEO R AL CCoAOMT
BRI T I AR —E 257 (0 241,
245 1 247 IR ) AHAHRLEE AR 55 (91. 09% ) ,

A BE Siiviin EVGE
B BE GE . .QNL
C gK EQQTQAGHE

IGELIGYDNTLHNG
GGLIGYLMTLWH
GYLNTLWN

O OWe

VR GGLT

UL CCoAOMT ZE H EA i BE RSP

2.2.2 BORBAEEEALBRA RS RH
BLASTp /% M\ NCBI £ 4f FE i #E MU 5 AgCCoAOMT
HA IR 7 I ALE = T 80% 1 19 P2 X
SRR A O T 5B CCoAOMT 2 1 #iL 4k
PR RS R L G AT AT A5 R LR 1,

s B: ZXHB Camellia sinensis (Linn.) Kuntze; C: LM Eriobotrya japonica (Thunb.) Lindl.

5 FESRMCANEGELRE ML CCoAOMT EAREBFIINSHILXWER
Fig. 5 Result of multiple alignment of amino acid sequences of CCoAOMT protein from Apium graveolens ‘ Liuhe Huangxingin’,
Camellia sinensis (Linn.) Kuntze and Eriobotrya japonica ( Thunb.) Lindl.

F1 AFEGRM AEELRE REMEY CCoAOMT E A KM S EER A MM R LR

Table 1 Comparison on compositions of amino acids and physical and chemical property of CCoAOMT protein from Apium graveolens ‘ Liuhe

Huangxingin’ and other species

gD e BB BEIRAS 73 B i AT LS WA/ %2 Percentage®
S i b f/ wion N Number of Theoretical relative Theoretical

Species ceession o- amino acids molecular mass isoelectric point BA AC AR AL
1 241 27 010 5.35 33 49 20 60

2 AAT40111. 1 241 27 050 5.16 32 51 21 58

3 P28034. 1 241 27 100 5.35 33 50 21 58

4 XP_006487045. 1 247 27 900 5.37 33 58 20 62

5 AAT37172. 1 247 27 740 5.18 33 54 21 60

6 AFY97679. 1 245 27 560 5.61 34 53 20 59

7 NP-001268047. 1 242 27 240 5.14 31 53 21 60

8 AFZ78548. 1 247 27 880 5.18 32 56 21 59

9 AFG17073. 1 247 27 790 5.36 32 56 21 60
10 ACJ38669. 1 247 27 840 5.36 34 56 21 60
11 AFU54611.1 247 27 850 5.66 35 54 20 62
12 XP_008385739. 1 247 27 780 5.38 34 55 20 62
13 AFZ76980. 1 247 27 810 5.38 34 55 20 62
14 NP_001234801. 1 242 27 180 5.35 31 51 21 61
15 BAG71891.1 247 27 650 5.64 33 51 21 64
16 BAMO05558. 1 246 27 610 5.00 31 55 20 61
17 AFZ15799.1 247 27 940 5.17 33 55 21 60
18 XP_010263488. 1 248 28 090 5.38 33 58 21 61
19 NP_001305508. 1 242 27 270 5.16 32 53 21 59
20 ALR73822. 1 247 27 860 5.36 34 56 20 62

D1, “RNEHELE ¢ Livhe Huangxingin’ ; 2 KBk Ammi majus Linn.; 3 WK FE Petroselinum crispum ( Mill.) Nyman ex A. W. Hill; 4. Fi#&
Citrus sinensis (Linn.) Osbeck; 5: ¥4# Broussonetia papyrifera (Linn.) L’ Hér ex Vent; 6: 258 Camellia sinensis ( Linn.) Kuntze; 7. #i% Vitis
vinifera Linn.; 8: &M Populus tomentosa Carr.; 9: ~j24§ Paeonia lactiflora Pall.; 10; 55 HE Betula luminifera H. Winkl; 11: HZS Pyrus
bretschneideri Rehd.; 12 ; SEH Malus domestica Borkh.; 13 H{AE Eriobotrya japonica ( Thunb.) Lindl.; 14, FAh Solanum lycopersicum Linn.; 15 77
At Carthamus tinctorius Linn.; 16 : $&8 Eucalyptus pilularis Smith; 17 : 2.4 Lonicera japonica Thunb.; 18 ; 3% Nelumbo nucifera Gaertn.; 19 H44%

Solanum tuberosum Linn.; 20 ; F#E Betula platyphylla Suk.

2 BA; BlPEZFERR Basic amino acids; AC; BRTEZIEMR Acidic amino acids; AR; F5 & HEEIERR Aromatic amino acids; AL; BEWifRZIERR Aliphatic

amino acids.
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S5 ER AFREY CCoAOMT 2 [ 1 S L R 4K
TR 241 ~248 L A IR B C R B BT
KB K F ( Ammi majus Linn.) F1 KK f7° [ Petroselinum
crispum (Mill.) Nyman ex A. W. Hill)CCoAOMT % 4
MR FER B /b, 48 241 HEEFRL( Nymphaeaceae )
FEY)FE ( Nelumbo nucifera Gaertn.) CCoAOMT 5 4
HREE %,y 248; 75 A 11 FiAEY) CCoAOMT 2
Mz SR o 247, NEEERANE IR NG
BUL T AgCCoAOMT [ 4h, HoAfth 19 F A # 1
CCoAOMT 25 1 R P 28 R ot o5 Le 1] $4 7E 50% LA
b Y TR R R Y LA 5 T R U T R IR e
i LU 58% LA L, 20 55 5 I IL R 1Y 3 1%

MEEE B A LR, R 1 W SR A 2R
CCoAOMT £ I B BRI AIS 73t i 25 S 5/, LA X

B HUL T CCoAOMT ZE 1 Y B8 AH X 43 ¥ T & e IR
(27 010) 3% CCoAOMT & [ () BRI AHXT 43 ¥ it £ i
(28 090) . X 20 FEH CCoAOMT & [ 1Y 3ilip 2%
B 5K pl 5.00 ~ pl 5.66, 28 A K,
2.2.3 ARLHEASH R MEGA 5.2 b4
iR 20 FAEY) CCoAOMT MY RGM S5 R ILIE 6,
5 EIR X 20 FOAEYIBE L 2 K, Hoh SRR
T8 B, #E B L 248 BE ( Theaceae ) | Fi 4 F}
( Vitaceae ) FI7HF} ( Solanaceae ) ) 8 FhiE ) R H— 2,
F5N9 BE 12 FEMIR BT —3Z, CSAELA SR
PR BT RN RR 7 (1) 210G 2R fcile , I HL 5 Wi 3
PR P 3 00 R AL OC ZR 30T 5 e Ah | HoA [R) AN [m] 4 )
(A C R, UL R RHE ) CCoAOMT & 11
WAL R

_|: AjZj Paeonia lactiflora (AFG17073.1)
£[4£ Carthamus tinctorius (BAG71891.1)

&% Lonicera japonica (AFZ15799.1)
E 4 Populus tomentosa (AFZ78548.1)

F13L Pyrus bretschneideri (AFUS54611.1)
4'; 355 Malus domestica (XP_008385739.1)
HEAE Eriobotrya japonica (AFZ76980.1)

—— F## Betula platyphylla (ALR73822.1)
L Z2m#¢ Betula luminifera (ACJ38669.1)

EHFE Citrus sinensis (XP_006487045.1)

¥J# Broussonetia papyrifera (AAT37172.1)

¥ Eucalyplus pilularis (BAMO05558.1)

‘INE 1O ‘Liuhe Huangxingin®

¥KJT Petroselinum crispum (P28034.1)
KB K+ Ammi majus (AAT40111.1)
Y% Nelumbo nucifera (XP_010263488.1)
Z5M Camellia sinensis (AFY97679.1)
W% Vitis vinifera (NP_001268047.1)

&7 Solanum Iycopersicum (NP_001234801.1)

H#4% Solanum tuberosum (NP_001305508.1)

Bl6 FEMM ANEGHLF REMEY CCoOAOMT EBH RER
Fig. 6 Phylogenetic tree of CCoOAOMT protein from Apium graveolens ‘Liuhe Huangxingin’ and other species

2.3 AgCCoAOMT ZF| B =LKL HM TN o #r

HI T r 3R 756 350 )T AgCCoAOMT 4 [
58I E TS (Medicago sativa Linn.) CCoAOMT & H
SR T HAHBIEAR &, B, DU AEETHE CCoAOMT
(PDB ID: lsui. 1) AT SR SWISS-MODEL %k
HXTZER B = RS ST IO, 25 R 0L 7, N
BT AgCCoAOMT 25 1 5 % /6 B 7 CCoAOMT
EH =R — Bk 84.58% I HAFTELA a-
WEE BT

2.4 AgCCoAOMT EFEHIRIEFFESHT

K H qRT-PCR HARX M AN G HO A
[RZH AU DL O RAE K R B BBt /b AgCCoAOMT
FEPR AR Bk A TR, 25 SR LI 8
2.4.1 ERRAL PO EEFES>H  HE8-A AT
UL RS 55 65 K, AgCCoAOMT B [FIAE © 75 4 ¥ >
I AR 2R AR AT R R R e ROk (H AR X R A i
FEAEH] B 25 5 AgCCoAOMT HE R B AH X 2 3k 2 78 I
A MRk ZEhab AR, iR
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SHEERA, &5 PSRN BB IT AgCCoAOMT BEIF I ST RE K ik etk 3 it 25

AgCCoAOMT FE R (1) AH XT3k & 43 53l by 4 | 25 F1AR
19 15.17 ,10.89 F13.70 %, H 22 54l 1 3 (P<0.01) ;
AR ZE R AR Pz 35 DR A AR G 235 B O (B 3 25 5
(P>0.05) .

2.4.2 EFRRARLBAHBRGFEFESH  HE
8B WI UL 74 i ] (3B A S 56 25 K) AR K HE RS
(FEFNE 25 45 X) FIRT i (RS 55 65 K) AN E
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