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BZE] BRY: W R A ki s e e i 22 5. ik DA RUR 2 . WY FR AN B IV A% iR
BAAR JE TG Y A SRR AT RL, WL 4] DNA S TARSC 89 28540 (SRAP) 40T, FReE H 325k
WA E . BER: 10X SRAP 5[¥9 HE1 RALEECH 235 4>, HALSECH 16~29 4, MZSALEECH 220 4, FHy
ZAEMEE Ik 86.96%; | AR AR AR B AL A IR BN 0. 445~0. 938, HAF TR E TR [R] 7 ik ) i 28 5
R M B ALRECH 0.55 B, AR REER KM Nla, N1b, Nlc, S4c. S4d. S6c B H—3, Hihs CK
BN —2, AR FEF RS AR R RS RS CK ZF A5 FE L (P<0.05), AR
¥k F1. F2a. F4a. F4d. Fde. F6e. F8i. N2c, N2d ) 72 & BN B A, HE T HBCEEN &, CEEALT
EFA Dy W TR AR SAEMR Fdc, Fod. F8j. Nla, Nlb, Nlc, S3b. S4c. S4d. S6b. S6¢ 1Y Fk 2=
WSER SR BEST CK. 418 WFFEDRITERTN BT E N AREERE, Wis B G2,
BB B A RMA R; SR Ak F1. F2a, F4a, F4b, F4d. F4e. F6e. F8i, F10d. N2c. N2d. Nla. Nib.
Nlc. Sdc. S4d. S6c HATFLIERE, W kaLehiorsefitrtet,
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[Abstract] Objective: To study the genetic characteristics and quality differences of chemically mutagenized plants
of Pogostemon cablin. Methods: The mutant plants screened by trifluralin, sodium nitrite, and sodium sulfite mutagenesis in
the previous stage were used as materials, the sequence-related amplified polymorphism (SRAP) analysis was carried out on
their genomic DNA, and the content of its main effective components was determined. Results: The total number of loci
amplified by 10 pairs of SRAP primers was 235, ranging from 16 to 29. The number of polymorphic loci was 220, and the
average polymorphism percentage was 86.96%. The genetic similarity coefficient of variant plants of P. cablin ranged from
0.445 to 0.938, and the degree of variation was greater than that among populations from different producing areas. When
the genetic similarity coefficient was 0.55, the plants N1a, N1b, Nlc, S4c, S4d, and S6¢ with a large degree of variation were
clustered into one category, and the others and CK were clustered into another category. The content of the main chemical
components patchouli alcohol and patchoulenone in the variant plants was significantly different from that in CK (P<0.05).

Among them, the content of patchoulenone in the variant plants F1, F2a, F4a, F4d, F4e, F6e, F8i, N2c, and N2d was
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significantly increased, higher than that of patchouli alcohol, which turned P. cablin from patchouli alcohol-type to

patchoulenone-type. The content of patchouli alcohol and patchoulenone in the mutant plants F4c, F6d, F8j, Nla, N1b, Nlc,

S3b, S4c, S4d, S6b, and S6¢ was significantly higher than those in CK. Conclusion: Chemical mutagenesis is an effective

way of breeding new P. cablin varieties, which can improve its genetic polymorphism and influence the synthesis and
accumulation of its effective components. The mutant plants F1,F2a, F4a, F4b, F4d, F4e, F6e, F8i, F10d, N2¢, N2d, Nla,

N1b, Nlc, S4c, S4d, and S6¢ have development potential and provide materials for subsequent research.
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patchouli alcohol; patchoulenone

] %57 Pogostemon cablin (Blanco) Benth. j&
JRIERISE R Jm Ay, AT FAAZS, BA D5
R . AR . RRMAENIIR, PR R
IRIT BN ZIE ML, R TP R M ARk
BRI FE A TR A R R B sy, HAPIR .
PR PO H AT B E A ERP . USR]
JTEFNAER R EM S EAN R ER, R
TR A BB A AR A NP B LU,
BRI S R B m TRy AL )R
RS A )RRy AT, HAA G A
I CERALT R SR . TR A

EARK, TTEFRREE K, WHH S,
Iz A B IRAR AL, JC I R R S A Ak A 2
Al XF 2 OB R RS TR AR B B AR &
ff e PR OP BT Z AR, AT R
BRI, S M a 8RR, T E#E
A = i) AT ES IR FAE, BRI AR S5 5,
Rl 22 DA 7 s B0 , AL S i 8 Fh ik BE
FERE . MRRIEA R, 2 SR E T B
T A AR R, AL RS AT
B AR B ARG & 0B P75k S 3RO
HZ M5 | B 25 -IAE 8 A e & v

P15 A8 J N TR R AR K8 ) F Bz —.
HAT, #RRCHT ZHTHEDOEZER, Hif
LK SRORANZR AR, AE X AR 0 075 5N
BOCR T R AT, A R Ak R Ak 2 4
Scutellaria barbata D. Don. &t 4§ Stevia rebaudiana
(bertoni) Hemsl. . K Fr Allium sativum L. | & &
Hemerocallis fulva (L.) L0 LIRS MR B
FRASRAERES . WAL RREN . A IR Ah R A R
ZHg (EMS) MyifAs AR, 2 HEEM T
DNA, s g8, Wi ge O Rmis . [6) i,
B P& AR . AR RS, Al /e
T AL A8 F) T v 7 B it P 4 TR PR Y 97 E
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Pogostemon cablin (Blanco) Benth. ; chemical mutagenesis; sequence-related amplified polymorphism;

B, 2 WA R AL BLS 4 K A8 Oryza sativa L. 7]
AT R A L RM G AR, WARRR NS 55
Cymbidium kanran Makino JiiBR 25 ] ZRA5 A [ 2 74 (1)
AR SEAERRY, BT, AR AL L 3 Rk
VAR RN 2 OB B R TR AR Ab B, 4k i X O 2k
WA AR AR UEA TR AR AR B 25 S F
5%, DI RIES EH g Rtz % .,

1 #E

1.1 KR

JTREEE O N PR [ B R SR B R A
BRAT, ST IRAFLREh 2525 B - FE H B e 55
h)#EFF Pogostemon cablin (Blanco) Benth. , H &
“EEAL R
1.2 4%

Q5000 U #A faf 1 28 b - 0] WL Ar o T (55
Quawell AH]); T100 # R A F5E = i (PCR) X
(#i5+: Bio-Rad A 1)) ; DYCZ-24A BRI HAY (dbstth
AN—ALEETT) s 7890B-7000D A A €531 - 5 i 1€ ]
(GC-MS) 1% (3 Agilent Technologies Inc /A ] ) ;
RE-52A R Jjg i 75 A ( L W2 58 AR AR A AR T ) 5
BP211D A1 J5 50 2 —HLF 430 KOF (5[ 28 2 )
VNCIDR
1.3 ikzy

FARA (LS. S18178, iR AYR A
BR S ) 5 AH 4K 20 DNA R BUR I & (kS .
ZP309, JEMAYFHEARAE ) sEMEEGE (i
5. B8150) . FEaELe (L5 : R8070) ¥y Tk
R ERHEA R 5 30% P I/ SN
WEmEe (5. A853851) ., WUHIRZ — i (L5 .
N818999) ¥y T I g 7 v b AL AL BL A BRA #]
XFRE S T 2E I (L5 . G-055-180710) . A FKZEMEE
(it : B-037-180122) ¥4 [ il o5 B AE MR+
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HIRAA, 4ifE=98%; 1IE+ /bt (L5 0110583,
4iE>98%, LIgRTRL T AR A R A 5 1
cbe (IS 5067-1511, aikal, KEmiBus by
WA FRA ) 5 HAbalFR 2 At

2 AEEER

2.1 RIS

YRR, WEBARRIEE N1, 2, 4, 6, 8,
10 pmol-L™', Vi /2 B4 ¥ B 53 %1 247 0. 004, 0. 008,
0.012, 0.016 mol-L", V. fi i 4 ¥ & 43 5 4 0. 007,
0.014, 0.021. 0.028 mol-L ', AU KA . WH
FRAEN . EASERENAYALIE Jy CK., BT em Ao A5 AR KA
—F, AT AR AR E T AR AR E AR
Wb, rBiEi 24, 48, 72h, TR N 25 °CHYE
B 2R, LL60 r-min 'BEEEERE IR ERESh; G
BRI VEG . B a RS IR 3t R, B Ab B
3ANER, BAEEER 6, BRI S AEF,

HR i 5 WA 21 R 38 A o B 45 SR e AR 2
WAL TR vEAT B0 24 bR )R A AR . Hod, UK
RALHR 140k . W ASFRENALIRLE 5Bk . A AR fh Ab
PHAH S KR, #5728 SAEMRG T SR LR 1,

®1 TESTRERFRSESE

2057 A AR R GRS PRA A
F8a. F8j. N2d bR, RAbRR, TR
I F8i MREK. B&E, 2H%,

Ak, 250, gi2%
M  F2a. F4c. F6c. Fée R, SRR, FEARE

IV F4a. F4b. F4d. Fde. Fod. M &, £43%
F10d

V  Nla. Nlb, Nlc. S6c. Sdc MHIRSEM, £, 412%

VI Fl. N2 BACKR, MR AN, 25
S, ZETE, s

VI S3b. S6b FAERR, TEROR . TRERE

X s4d AR, MRORL RERE,

i, 2
W 'S FNRURRAIRAL, g5 NEF1. 2. 4. 6. 8. 10K
RNIRIMeRE, it wmol L' 45 N N F AR ENAL B4, 45 BT
1. 28R 5 0.007, 0.014 mol-L™"; %' S Vi B AN Ak BEZH
S NET 3. 4. 6/CFWKEEH0.008. 0.012, 0.016 mol-L™'; a~jft
FHRECH 1~10,

2.2 MRFIPHLZEME (SRAP) 4 Fhrid

2.2.1 DNAEHUSE R Y 24 bR 7
AR SRS CK AT, AT - 20 °CUKAf
Mo KA AL R 4] DNA $2BGR 7] &7 e B
Jr 3L 415 DNA, G 5840 - 0T W2 G B T TR
D DNA B2l B e 1, 0. 1% B is b5 88 e i vk s

DURE S WE LR, 74 DNA HLIK R 1 b B
s, TIEMS, 550 DNA U] WM, 5eReiris
If . ML TR, DNA %9260 nm 5
280 nm AL YERE LA M 1. 7~2.0, 4R, wH
T SRAP-PCR /"1

5000 bp g

3000 bp e———g
1000 bp REEEE=—

750 bp

™ 2000 bp

1 M. Marker.

E1 #MHTEETREREELSEDNABIKE
2.2.2 SRAP-PCR J i  #R # Aij 31 52 56 2% S i 1k
10X 514 (AL ERVAEY R A R A FA D,
J¥5 W2 2, PCR N SR 50 pL, H A DNA
(20ng) 1 pL. PCRALEAY (Premix) 25 pL, b
TSI 45 1 ul, ddH,0 #h4= % 50 uL. PCR 1%
TR : 94 °CHIZEME S min; 94 °CAE % 1 min, 35 °C
M1 min, 72 °CZEM 1 min, 57FH; 94 °CAE 1
1 min, 50 °CE ¥ 1 min, 72 °CZEfH 1 min, 351§
W MEIRZE G 72 °CHEMH 7 min, 4 °CHR-AF. ¥
i P2 J7 7€ T100 B PCRAY b AT o R S8 L)m , X
SRAP-PCR = ¥ 2k H 6% 3k 28 ¥ 5 P4 Ik Jiie ¢ i i
VKIER I . A% 5 M bk SRAP-PCR § 38 45 S LK 2.,
W23 frn, 10 %F SRAP 51 ¥4 54 09 547 S5 80
2354, HAL S BN 16~294, T2 807 580k 220
A, FHZEMEE L 86. 96%, BT T
43.48%~100. 00%. FR T 5% MELIIEMT (N8 H
I3 HR 43, 48% 4, A G X BRI AR E 1 £
Ak, Hrp ME7EMS, ME10OEM17, ME10EMI1S8 5|
Y& 2850 H /806K 100, 00%, £ HEEHELE R
FRR IR 22 R EOR
2.2.3 AR SR R 0 3 AL A LM S R 2y
Mr it NTSYSpe-1. 0 84 X] 25 ¥k 2 7 A1 btk A 7
WA RIVE S Hr a8 R K], 5 CKAMH, TR
SRR KR s A AL R BR 0. 445~0. 938, il %
FAL AR AE > TR FEHA —ERIENER, £
Bt R, BALAL RO /N, BHE IR R EOR
i BE AL 40 400 6 35 4% 40 S R ek A R DR BEE /N . AR S
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+R2 TTEESRAP-PCRENSIMFEIEE

ERes LWERIY (35
ME1 TGAGTCCAAACCGGATA
ME2 TGAGTCCAAACCGGAGC
ME3 TGAGTCCAAACCGGACC
ME7 TGAGTCCAAACCGGTGC
ME10 TGAGTCCAAACCGGAGG
ME11 TGAGTCCAAACCGGAAA
ME13 TGAGTCCAAACCGGAGA
EM2 GACTGCGTACGAATTTGC
EM5 GACTGCGTACGAATTAAC
EM6 GACTGCGTACGAATTGCA
EM7 GACTGCGTACGAATTGTA
EM10 GACTGCGTACGAATTCAC
EM17 GACTGCGTACGAATTTAG
EMI8 GACTGCGTACGAATTAGC

W AW 1~11 AFES CK, F2a, F4a, F4b, F4c, F4d, Fde. Féc,
F6d, F6e. F10d; BH' 1~9 AFE N S3b, Sdc. S4d. S6b. S6¢. Nla,
Nlb, Nlc. CK; M 42000 bp [) Marker; 5|#5%} ) ME13EM6.,

E2 J EZESRAP-PCRIIEER

R3 JTEFI0ONSMESTHESEITER

s BALREUA SBMAEBA BT E%

MEIEM10 30 23 76.67
ME2EM6 32 29 90.63
ME2EM7 31 25 80.65
ME3EM7 28 27 96.43
ME7EM2 23 22 95.65
ME7EMS5 27 27 100.00
ME10EM17 16 16 100.00
MEI0EM18 25 25 100.00
MEI11EM7 23 10 43.48
MEI13EM6 18 16 88.89

TEJE R APk A Nla, Nlb, Nlc. Sdc. S4d.
S4e. S6c. Sod, HistfZ AL R EH 0. 445~0. 533,
117 S4d i AL R B/, R 0. 445, BiWIHAE S
TP RAMNZESRERK.
P4 07 8 10 10 6 51 R 25 43 T RS TR A 4
BB 25 AR S IR G M, R MEGA 7 #1138 i
- 110 -

UPGMA JEHEAT RIS 401, 13 ) 275728 S A kA
[F2E 50 5 CK ] Rk IE (&13) . mIEAT LA
MOREM IR BN 0. 540, AR A SRR & CK
Ao R 1285 CK B — R E M4 i
PR, o S AL A A R BEE 0. 83 B, U nl g
S A3, HPS3b®h—3Z, F8a. F8i, F§j.
N2c, N2d. F1. S6bRH—3, F N ERMHKS
CKEH—L; % 2HKA4HHS4c. S6¢c. Nla, Nlb,
Nlc. S4d, HTEBALALRECH 0. 66 1, S4d Hph
Boh—3%, LE A, S4c. S4d. S6¢c. Nla, Nlb,
NlctE TR RA M SRR &

CK
F2a
F4a
F4b
F4c
F4d
F4e

Fé6c
F6d
Fé6e
F10d

F8a
F8i
F§j
N2¢
N2d

Fl1

S6b
S3b
S4c

- Nla
4|:[N1b

Nlc

S6¢
IS4d

0513 0.568 0.622 0.677 0.732 0.786 0.841 0.895 0.950
R R KL
El3 ETFUPGMAZH ERTREKRREEN

2.3 GC-MS4rhr&tt

2.3.1 GC&MF {aijft:. DB-SMSTE4IEH: (30 mx
0.25mm, 0.25pm), FEFIE: WIHIEE 120 °C,
PA3F 2 min; DA 2 °C-min "3 R FHE E 160 °C,
;2 min; LA 10 °C-min "FEFTHE E 180 °C, {RF
2min; P30 °C-min BT % 280 °C, 470 min;
RN 1 uL; Ui 30 ¢ 15 A m s
FEFE LR A 120 °C 5 #EFE IR S 250 °C 5 2 11
k250 °C.,

2.3.2 MSH&M HFEGEFRE (ED: SRR
FE. 200°C; HLEHEE: 70 eV; 45 & uFl m/z.
50~500; VFIIER: 2 min, FRUERE A NIST14. lib,
2.4 HAH

2.4, XF A S VA R ) A%

3 I3 2 PR Bk 2
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B )R A RS , FAE OB RO 4
FEZY, il 1 mgemL XFHE A .

2.4.2 WWREWAEIR K2 FRIBGE 1/t 25 mg,
TIMAIE S ke it E A2 25 mL, #1531 mg-mL 'IE
T \BE AR IR

2.4.3 MEXAE AR S SE 0T IR
J7 R S AT R I, SR RIVEOL AL . BURE B R
250.3 g FHEIEM S, A & W k£ 30 mL, #H
(250 W, 40 kHz), HREMLT 38 °C, H:K20 min,
B3, MR AR, TR, CBERE AL
ORI ERZES mL, #4), MILIEmES,
(LSRN 8

2.4.4 LJEMEHEE B2, 4. 1000 X IE S IR —
SE IR RS, IAE B 0 BRI, R R
an AR VRN 258 . A RKEBE ARSI, [RIAT B
2. 4. 350 F R, H IR 2. 3R A AT
T o SERRT, TR A R B A G
T, bk RIRERE (K4),

2.4.5 KMEHEEE KHWE2.4.10F — &
I R )RR A A T RV, O OE O b
VSRR RS, T — RS e B IR T . P08 2.3
TR S BEATINGE | 0 43 SR DA TC ) A 3 T e B
BEAL bR (X)), X HE S 55 P9 A 0 1 AR B AE R A A A
(Y) #FATERMERIE . AR B TR R Y=
80. 506 1X+0.019 7 (r=0.999 9), FH| H:{E 0. 01~
0.50 mg-mL "HA RIFMLM R, T awmmmiA
RN Y=11.892X-0.113 5 (=0.999 3), FHIHLE
0.01~0. 10 mg-mL "BEA RAFIIZME LR

2.4.6 KEERRE BRI, 4. 100 A BRI
B A WX RS, IE O e W — e LAl
Wi, 2. 3T R AR TIE , ESEIERE 61K
SR NOR, E BRI R FE A TR R X 04 1T PR RSD
G3IR0. 53%. 0.99%, FBIALERE % B 801 .

A
B 3
B |
C
1 3
| 1
D
1 5
L2
1
E 3
2
L 1 1 i | 1 1 1 1 ]
3 6 9 12 15 18 21 24 27
#/min

Ve AR BT EHAARERG C KRR BRI
D. SR, FHCERINFRANG B BHRERNG 1 TR 2.
PR 3. .

Ed4 =E REARRR SRR EIEE

2.4.7 |EMWIE  BUE 0 CKEES AR 9 H,
HRARE 2. 4. 3 0T J7 B il & il v v v, Fi IR 2. 300
A T E . SR EIR, AR R
1) A X 0 i AR RSD 43 1 K 4. 56% . 4. 97%, FRHI%
PIRENC =R 4 (N
2.4.8 TUEMAR HE A — CKEEMEWR, #%
W2, 330 F & 5IFE0, 2. 4. 6. 8. 10, 12, 24,
48 Wb AT e o SR Won, ERKZEREM) 2 F Y
A T L RSD 43510 0. 91% ., 2. 62%, FE AR
AR TRTE 48 h INERAE .
2.4.9 JEERIBCRIRLE  FRER 6 £y B Y IR —
By CKEERI AR L0, 15 g, #4282, 4. 310 F ikl 4
BT, K INA SFERh AR, R
Tl 25 1 2 okt BRI AU, e 2 3R SRS T
E, SR,

R4 TEEMEDKEREER

p—— FE S i /mg X RS & /mg 45 5 /mg [ /% SER IR /% RSD/%
EREERE R ORCERE RN AR AR ORCRERE AR ARCRERE TR aReRER TAEA

0.1527 1.74 0.31 1.74 0.31 3.35 0.64 96.04 103.27 97.02 102.93 0.71 2.98
0.1519 1.74 0.31 1.74 0.31 3.40 0.66 97.89 106.54

0.1512 1.73 0.31 1.73 0.31 3.34 0.63 96.56 102.54

0.150 1 1.72 0.31 1.72 0.31 3.34 0.61 97.32 100.60

0.150 7 1.72 0.31 1.72 0.31 3.36 0.64 97.56 104.19

0.1512 1.73 0.31 1.73 0.31 3.34 0.62 96.74 100.47
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2.4.10 JUHERAR S AR b B AL 2R A
SE WU A 24 MR RE AR SR A AR S CKAE A 3
fit, 2. 4. 3300 F Jy il A R S R, H2.3
R AT, SE5RILERS (RgRLE S, @
WEEILE6) . Rk SRS S CK S HERAS
T E L (P<0.05), KA/ 6fZea, 551
B ERKERES R, EFmW S RIS, B
RN F i T EH R E S R, P F4d, Faely)™
R S B N W, 0o CKI3. 9. 5. 344,
$225: AKERESEILWRAA ., ERE G E
BRI, 475002 F8a, M ZEHEI L CKFEMLT 1.8
Fo H3J: EMERSRITAEL. TEE S R
Thi, HAh Fab S H & TR o, S CK Y
3. 4k HMER. EFRWEEE T &, B
Fdc 1) E KB S ) ZE & I & R 290 CK I 1.5,
2,015, H552%: EBCREEREAL . )RR O T
BAME, Feds: HMEREE RIS . )RR AR
T, LEERE, BRI 22 5 SRRV AR,
o SRR SAE RIS AT AR Ry S B2 82 3 i it o B R E
5, BCEAEYIZIHE.

3 Tt

3.1 JER SRR ZREE KR

SRAP 4 Fhric R BE % B 4 I i A= 9 7F DNA
AKOER AR, AT R B R Y 545 5 B B AN 20
W RIS, SRAP HA FEHLY 8 £ 250 DNA
Fric (RAPD) HAFW W R Bl EEL A (AFLP) #
REGIEE R, AATERCBT5 1 R AT Bk 7
PCRYMS, CH ZHTME Y. D% ARG
AL ZREME T IE I R A iE
FH SRAP 23 Fhric X il K75 728 I B9 AU A8 44 ik
Frisfl ZREVESI M, 45 FEIESET K175 48 BE 8 5 BUM
PR F7E DNA K- LA AR 5, HRAr AR S 2 58 Pk
gfasEitfl . | &AL AAA AR SRAP 2 Fhrid
GEREW, AAiA AR A B A T A ek m e L ALK
VAR RS, BAR SRS KT ORFE AR
A FIH SRAP K& S B & P A FRic (SSR) 43
FhRic £ AR X EMS 4k B 4 H ik 7890 52 DNA 47
L Z AT EE IR R, EMS IS5 B R =4
T oK BT R 24, AR MR A2 1]
FEFET I e 22 3, fEARWFSE T, FIFH SARP ¢
TFhRiC AR 7 AR SR AR e CK HEf T AL 24

<112 -

RS EBLTREMBERFEN EEMRESH

(xts, n=3)
%

9 R TR

CK 0.692 6+0.282 4 0.324 4+0.174 4
Fl 0.178 8+0.003 6 0.534 2+0.014 2
F2a 0.483 6+0.032 1" 0.573 5+0.030 9"
Fde 0.480 6+0.060 2" 1.731 3+0.206 0"
F8i 0.205 0+0.003 4° 0.498 9+0.007 9"
N2c 0.309 70.005 7° 0.665 3+0.039 6"
F4a 0.189 9+0.060 2" 0.758 6+0.045 9"
F4d 0.506 7+0.069 3 1.277 8+0.208 3
Fée 0.233 6+0.004 7" 0.707 7+0.019 5
F10d 0.316 4+0.027 1° 0.853 3+0.113 3"
N2d 0.393 3+0.050 4~ 0.837 3+0.174 17
F8a 0.651 2+0.043 5 0.253 4+0.008 8"
F6d 0.580 4+0.010 3 0.470 8+0.009 0"
F4b 0.635 9+0.029 4 0.974 8+0.090 4°
Sdc 0.744 0£0.015 2 0.686 1+0.012 6"
F8; 0.814 3+0.003 1 0.680 20.048 8"
Nib 0.710 2+0.033 1 0.677 2+0.128 5"
S4d 0.629 3+0.017 6 0.466 1+0.020 8"
Fdc 0.991 3+0.045 1" 0.653 0+0.077 7"
Nic 0.872 1+0.047 3° 0.634 0£0.057 5
Nla 0.879 8+0.043 2" 0.458 9+0.013 3
Féc 0.488 7+0.007 1° 0.208 6+0.004 6
S3b 0.875 7+0.043 4° 0.309 2+0.014 5
S6b 1.330 4+0.081 17 0.274 3+0.028 2
S6c 0.979 6+0.049 0” 0.277 6£0.095 5

H: HCKEEE, "P<0.05; 55 1254u4EF1, F2a, Fde. F8i. N2c.
F4a, F4d. F6e, F10d, N2dff#k; 55 225046 FRaflibk; 2 3 2KL4E
F6d., F4b, Sdc. F8j. Nlb, S4dHitk; #H4JfIHiF4c, Nlc, Nla
FhRE; 55 5 RMHE FocMitk; 55624035 S3b. S6b. S6ctEfk .

PEOHT LB, L2228 AL B B ) 7 A AR S A AR
MR, FHZEMEE DA 86.96%, £k
AKX TR HAT — o 1 22 5k
ARG, JRER AR SRR AL AL R BN 0. 445~
0. 938, /N T[] 77 b ) 58 A PR (1) 35 4% AR AL R %K
(0.6367~0.9925) ™, LI A LA 2= 1A AR I b B
E, HARS R R T AR = AR AR 5
REGIERFTY, JEFLAFFH LR
e RAE T ANFERRE AR S . ML R ECH 0. 55
BF, SR ARG 0T A A SRR S CK Ry —
%5, X R FIR RAFAL AL P ) 7 75 A S 40 %
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DNA Z5g 2 2L, £ Lk, ek A
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T YR BT L . 5K 54 FH KB
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A e A RK AR B i W i A=, Fed. F8j. Nla,
N1b. Nlc. S3b. S4c. S4d. S6b. S6¢ M FkZ=ERY,
JCRER B R B ST CK, XU AR R
M FE R, A TAZAAA E AR R S B

25 A B Fh RS IR BE B I, 7E % s AR
SR B R B A O 25 A VRN L2 R A O oy B i
CER NI AR SRR AR 43 T /KT 10 A8 5 A 8 %
AR E i, AR 17 BRERAE R A9 AR S
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