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Abstract: [ObjectiveJPomegranate is a favorate among consumers because of its high economic, nutri-
tional and medicinal values. The rapid development of molecular biology has made genetic transforma-
tion an important means to obtain new excellent germplasm of crops and carry out gene function verifi-
cation, as well as apply an effective supplement to traditional breeding. At present, the genetic transfor-
mation system of pomegranate is incomplete, resulting in the lagging of gene function research and mo-
lecular breeding in pomegranate compared with other fruit crops. This experiment aimed to build a sta-
ble and efficient genetic transformation system for Baihuayushizi pomegranate, with a view to provid-
ing satisfactory technical support for gene function verification of pomegranate and the improvement of
its germplasm resources. [Methods]In this study, sterile seedlings of Baihuayushizi pomegranate were
used. On the basis of the tissue culture system in early stage, the redifferentiation system of pomegran-
ate and the concentrations of kanamycin and timentin were screened, followed by a discussion on the re-
lated influencing factors concerning genetic transformation such as pre-culture time, concentration of
Agrobacterium, infection time and socking time of antibacterial agents. Finally, the optimal genetic

transformation system for Baihuayushizi pomegranate mediated by Agrobacterium was established.
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[Results1The addition of 0.22 mg L' 6-BA and 0.60 mg- L' IBA into the WPM medium significantly
improved the redifferentiation of pomegranate implants, which was manifested as higher differentiation
rates of leaves and tender stems compared to other treatment portfolios. The differentiation rates were
83.93%=+2.52% and 96.30%+5.20%, respectively, and the differentiation rate of tender stems increased
by 14.74% compared with that of leaves. In addition, tender stems with a high differentiation rate were
used as the receptor, and both induction rate and differentiation rate were significantly higher than other
treatments without addition of kanamycin. When kanamycin was 50 mg - L', the induction rate of the
callus of tender stem was reduced from 80.00% to 56.67%, and the differentiation of adventitious buds
was as weak as only 8.33%+0.02%. When kanamycin was >60 mg - L', the callus induced by tender
stems was severely browned or even died with a differentiation rate of zero, which indicated that this
concentration was not suitable for screening pomegranate seedlings transformed from tender stems.
When timentin was used as the antibacterial agent, if the concentration was 50 mg - L', the differentia-
tion rate of tender stems was the highest at 67.22%=+0.03%, but the contamination rate of the implant
was also significantly higher than that of other treatments. When the concentration of timentin increased
by 200 mg - L', while the growth of Agrobacterium was basically inhibited, the differentiation rates of
tender stems and buds could reach more than 50%. Although 250-300 mg- L' timentin completely in-
hibited the growth of Agrobacterium, the excessively high concentration was also had a certain inhibito-
ry effect on the growth of implants, and the differentiation rate was less than 50%. In addition, the study
on the four important factors of Agrobacterium- mediated genetic transformation of pomegranate
showed that the transformation rate varied greatly among different treatment portfolios, and their effect
on the genetic transformation rate was manifested as follows: pre-culture time > concentration of 4gro-
bacterium>infection time > socking time of antibacterial agents. Further single-factor analysis of vari-
ance showed that the genetic transformation rate with pre-culture for 3 d was the highest at 19.33%,
which was significantly higher than that of other treatment portfolios. When concentration of Agrobacte-
rium ODg=0.7, the transformation rate was 12.17%, which was not much different from that when
OD=0.6 and 0.8 but was significantly different from that when OD4=0.5. The genetic conversion rate
with 10 min infection and 15 min immersion in antibacterial agent was higher than that of other treat-
ments. [Conclusion]The addition of 0.22 mg-L"' 6-BA and 0.60 mg-L"' IBA into the WPM medium sig-
nificantly improved the redifferentiation of pomegranate implants, with a differentiation rate of tender
stems of 96.30%+5.20%. 50 mg - L' kanamycin and 200 mg- L' timentin were optimal for screening re-
sistant bud. Pre-culture for 3 d, concentration of Agrobacterium ODg=0.8, 10 min infection time and
15 min immersion in 200 mg- L' timentin were the most suitable portfolio for genetic transformation of
pomegranate. GFP fluorescence detection was performed for verification on the plants obtained under
the above-mentioned genetic transformation system, and the positive plant acquisition rate was 26.00%.
In this study, genetic transformation system of tender stems that were Agrobacterium-mediated was suc-
cessfully established, laying the foundation for verifying pomegranate gene function.

Key words: Pomegranate; Regeneration pathway optimization; Agrobacterium-mediated method; Ge-

netic transformation system
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Table 1 Different hormone concentration combinations and explants
KA p/(mg- L") Stk | bRl p/(mg- L") S s
Treated combination ¢-BA IBA Explant || Treated combination ¢-BA IBA Explant
T1 0.18 0.40 L T25 0.18 0.40 S
v 0.18 0.50 Leaves |l pag 0.18 0.50 Tender
stems
T3 0.18 0.60 T27 0.18 0.60
T4 0.18 0.70 T28 0.18 0.70
T5 0.19 0.40 T29 0.19 0.40
T6 0.19 0.50 T30 0.19 0.50
T7 0.19 0.60 T31 0.19 0.60
T8 0.19 0.70 T32 0.19 0.70
T9 0.20 0.40 T33 0.20 0.40
T10 0.20 0.50 T34 0.20 0.50
T11 0.20 0.60 T35 0.20 0.60
T12 0.20 0.70 T36 0.20 0.70
T13 0.21 0.40 T37 0.21 0.40
T14 0.21 0.50 T38 0.21 0.50
T15 0.21 0.60 T39 0.21 0.60
T16 0.21 0.70 T40 0.21 0.70
T17 0.22 0.40 T41 0.22 0.40
T18 0.22 0.50 T42 0.22 0.50
T19 0.22 0.60 T43 0.22 0.60
T20 0.22 0.70 T44 0.22 0.70
T21 0.23 0.40 T45 0.23 0.40
T22 0.23 0.50 T46 0.23 0.50
T23 0.23 0.60 T47 0.23 0.60
T24 0.23 0.70 T48 0.23 0.70
x2 EXRBAR
Table 2 Orthogonal test design
JOEEi Ry THES IR H] CAD K (B) 2 G 3] (C) VT AR B 1] (D)
Treatment combination ~ Pre-culture time/d Concentration of Agrobacterium Infection time/min  Soaking time of antibacterial agents/min
1 1D 1€0.5) 1(5 1(15)
2 1D 2(0.6) 2(10) 20200
3 1D 300.7) 3(15) 3025
4 1D 400.8) 4200 4(30)
5 2(2) 1€0.5) 20100 3025
6 2(2) 200.6) 1(5) 4(30)
7 2(2) 300.7) 4200 1(15)
8 2(2) 400.8) 3(15) 20200
9 3(3) 1€0.5) 3(15) 4(30)
10 3(3) 200.6) 4200 3(25)
11 3(3) 300.7) 1(5 20200
12 3(3) 4(0.8) 2(10) 1(15)
13 4(4) 1€0.5) 420D 20200
14 4(4) 2(0.6) 3(15) 1(15)
15 4(4) 300.7) 2(10) 4(30)
16 4(4) 4(0.8) 1(5 3(25)
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Table 3 Effects of different hormone combinations on the differentiation rate of explants

ShHfh AP LIDAR =i PANIEREN SEERA A JUESEE S
Explant ~ Treatment combination Differentiation rate of leaf/%|| Explant Treatment combination  Differentiation rate of tender stems/%
g T1 42.53£2.13 fg = T25 50.00+4.58 fg
Leaves T2 29.13+0.97 ij Tender stems 796 37.10+£13.91 gh
T3 50.50+7.01 de T27 48.10+13.94 fg
T4 38.83+2.43 g T28 44.40+0.00 fg
T5 36.97+1.10 gh T29 40.70+5.15 fgh
T6 44.40+3.47 efg T30 48.10+5.32 fg
T7 75.43+2.26 be T31 86.83+2.53 abc
T8 29.67+0.97 ij T32 37.00+5.17 gf
T9 19.03+4.27 k T33 25.90+5.18 h
T10 31.23+4.28 hi T34 37.00+5.22 gh
T11 78.67+1.02 ab T35 92.60+5.20 ab
T12 69.13+£8.46 ¢ T36 77.80+9.13 ¢
T13 49.10+4.31 def T37 74.10+£5.21d
T14 69.20+1.04 ¢ T38 66.70+9.12 de
TI1S 79.93+4.09 ab T39 85.20+2.58 abc
T16 77.23+3.71 ab T40 85.20+13.78 abc
T17 48.97+1.21 def T41 55.6049.14 ef
T18 73.67+2.24 be T42 87.10+2.64 abc
T19 83.93+2.52 a T43 96.30+5.20 a
T20 80.73+1.03 ab T44 88.90+0.00 abc
T21 51.90+2.62 d T45 57.40+6.90 ef
T22 37.73+4.78 gh T46 48.10+10.50 fg
T23 22.7742.11 jk T47 25.90+5.23 h
T24 19.43+1.14 k T48 24.10£6.91 h

AR NG FRERRZE R B2 (p<0.05). T,

Note: Different small letters indicate significant differences among treatments (p<<0.05). The same below.

0.22 mg L' 6-BA#10.60 mg-L"' IBA.
2.2 FREIRERE Kan S ABEHES AT
VAR T oA T R (R A R, AL 2R S
G35 Fh B AN [F] &K Kan [ 70 485 77 2k A i
F235d. FKAFE 3SR TR, AU I Kan i @475 40
LU A A 28 28 AR ORI e, 53 0 R AL I =25
SMEGHR AW E, A EF R IE T
88.33% , & 3 T H AR AL R, J3 (k6 0 HE A% s Bl 5

Kan JJi K FE 13800, AR B AR HE TR K
I3 ACZR BT B 24 Kan 5 B K E 9 50 mg - L',
25 A A2 5 R 1 80.00% F4 & 56.67% , H. A {5
HIVH BN G, A E A RE 715059 5 24 Kan Ji
R FEE N % 60~70 mg - L B, %t A A 5 55 4F
BWINE, RN ABWEEHHRFFREE
30% LA T, A A L B L BT, i E
0. Kk, KA 50 mg- L' Kan 1F A1 #4 M =E @ n 4
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A BEEOIANE 2F B ML E 2 FRR=1 cm. R,
A. Adventitious buds differentiated from tender stems; B. Adventitious buds differentiated from leaves. Bar=1 cm. The same below.
&2 ATRSMEEEGELAT

Fig. 2 Different explants callus differentiation

F4 A[E Kan RERELEFIMEFFESER S UE
Table 4 Explants induction and differentiation rate under

different Kan concentration treatments

B B R HCH
f :nI?IIIJ» Number of  Inducing Differentiation
explants rate/% rate/%

0 60 96.67+0.04 a 88.33+0.03 a
30 60 81.66+0.02 b 41.66+0.02 b
40 60 80.00+0.00 b 23.33+0.02 ¢
50 60 56.67+0.06 ¢ 8.33+0.02 d
60 60 23.33+0.02 d 0.00+0.00 e
70 60 3.33+0.00 e 0.00+0.00 e

LI I T30 B P AT e A T () T 34
2.3 AERERE TMT S AEHZES LR
Ha AT R R RIR A JE R BT AR
TMT Jit &8 FE (1) 0 A 7 97 55 35 d Ja AT WL &%, 45 2R
WIS Fiw , AN ) TR 1) TMT 3 6 4% S5 - 411 1
PATHE KBS TMT BR300, A A =E
AR Yo 2R BRI . 7E 50 mg- L
TMT AL B, =270 AR B e N 67.22% , (H AR 1
15 YR I 2 T AR AR B 5 2 TMT R 2R B 3G n &2
200 mg- LI, 78 FE A 4 AT 187 A2 K 16 [R] N =2

A.0mg-L";B.30mg-L";C. 40 mg-L";D. 50 mg-L";E. 60 mg-L";F. 70 mg-L".
E 3 [ Kan REREXIMER LRI

Fig. 3 Effects of different concentrations on explants differentiation
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Table S Explants contamination and differentiation rate

under different TMT concentration treatments

CTMT)/ ke T e

/(}m RS Number of Contamination  Differentiation
& explants rate/% rate/%

50 60 28.89+0.02 a 67.22+0.03 a
100 60 20.00+0.02 b 58.33+0.05 b
150 60 16.67+0.02 bc  54.44+0.02 b
200 60 12.2240.02 ¢ 52.78+0.03 b
250 60 0.00+0.00 d 41.67+0.02 ¢
300 60 0.00+0.00 d 36.67+0.04 ¢

ANE LR BERE T 50%3250~300 mg- L' TMT M
SEAHNE] T AR B A (H SN AR 23 4 2605 T [
i, R TMT J IR FE I s 26 28 i AR Kl —
SEMIRZI . RILZR &5 RE, EHL 200 mg- L' TMT 1
RIS AT B T BRI
24 RHENSABEERRUEENZM

i T R 4 AN F AR 7 TR SR
Vi) AP0 T YRR PR %o P A 2R A W Y 5 B i) T A2 G P [
A B 7R P (B PRS2 AN B3 (R 6) . I IER
RIGLE R E WM (R D, 7E 16 HASFKF AL B
AR TFHARKG P A AR Z T B, SO AE
AR 2 UK, MR 22 25 B HA TS TR ) [A] > TR
TR PE > = L[] > 4R AR BERT (8] o ELA(E R IR
e A AR o A TR 77 B TR) AR B VAR B PRI B I < SV T
2 b T (P 77 B 1] 1R 4% A 28 (B AR IR R 9.67%
2.50%-+19.33%3.33%; BRI IR B2 1R AL 3R (AR UK
H5.00%+7.83%-12.17%-9.83%) , Tk &[] 3 d Al
P ODoi=0.7 B (AL R IB B T fe il . AR YLt
Vi) AR R 792 e BT i o A 5 B AT il 3 s i), (H
12 4% 10 min A1 1 7192 B8 15 min 97 (6 2R 518 =
THAMACTE . DR R R T 2 0 AT RN 22 EL LA
(R Q)T A, AN [F) T ks R ) (0] ) B A R B oA |6 3% 22
F, TG IR 3 d AR ST 78 1.2 1 4 d (310
RZAAREZER, R dR RS iR 57
4 d B R 2 T Y23 22 5 5 /S T) TR VAR /K
T ODg=0.7 [ 5 4k F 5 ODi=0.6 F1 0.8 [1] 5% 1k %
) 2 FA R, 5 ODw=0.5 2 [0 2 7 5.3 ; {7 Yt
(AN B RGeS KPR 2 R AR . ZRE %
A7k e 45 5, 19 2R 1 /1 A R 2 1aAL e AL
(i FE AL R T4 A /& ASB.C.D (LA 12), B FiR:
713 d+ B ODeoi=0.8 43 BN [A] 10 min A1 B 7712
VeI E] 15 min 9 FAE B A A B L Ak R

ML ARG (B4,
®6 A NHRUETHARRURNGENT

Table 6 Analysis of variance for conversion rate of four

conversion factor combinations

ey
S%J::jj ﬁ variation 5§ df MS r Foss Fous
A 22 3725 8877 329 542
B 3 30111 13.59%*

C 1 3026 317

D 0 3 004 050

[X 41 Block 0 2 004 050 454  8.68
R Y6 1% 2 Test error 115 008

MBS Total variance 31 29

VE:**RIRIE 0.01 KF EXEREH,

Note: **indicates significant difference at 0.01 level.

®7T ANMERUETFASENRRES
Table 7 Orthogonal test analysis of four transformation

factors combination

PR A

Treatment [X % Factor B AL A%
combin- Number of Transforma—
ation B C D explants tionrate/%
1 1D 1005 15 15 50 133 fg
2 1CD 200,60 2C100 2(20) 50 7.33d
3 1CD 3007 3015 3(25) 50 16.67 ¢
4 1C1) 4€0.8) 4200 4(30) 50 13.33 ¢
5 202)  1€0.5) 2(10) 3(25) 50 2.00 efg
6 202)  2€0.6) 1(5) 4(30) 50 3.33 efg
7 202) 3007 4200 115 50 4.67 def
8 202)  4€0.8) 3(15) 2200 50 0.00 g
9 3(3)  100.5) 3(15) 4(30) 50 14.00 ¢
10 3(3)  200.6) 4200 3(25) 50 1533 ¢
11 3(3) 307 1(5) 2200 50 22.00 b
12 3(3)  4€0.8) 2100 1(15) 50 26.00 a
13 4(4) 1005 4200 2200 50 2.67 efg
14 4(4) 200.6) 3(15) 1015 350 533 de
15 4(4) 3007 20100 4300 50 533 de
16 4(4) 40.8) 1(5 325 350 0.00 g
X 9.67 500 6.67 933

X 250 7.83 10.17  8.00

X3 19.33 12.17  9.00  8.50

X 333 983  9.00 9.00

R 16.83 7.17 350 133

2.5 ABEERERNEE

I 9 ' Sl B B A AR K (1 RO
PR M5 B GFP AR 2 (9O IR RIBTE L -
253 B 146 ) (R A AR fik RRAELIRAR R R A EAT 501
DRI CE S . Zid it ERi AR KT,
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Table 8 Analysis of variance for conversion rate of four

transformation factors

AL T BEREE LA R E
Transformation factors ~ Grade Mean genetic transformation rate/%
TR FRIN 6] 1 9.67b
Pre-culture time/d P 250 ¢
3 1933 a
4 3.33 be
RN 0.5 5.00b
Concentration of 0.6 7.83 ab
agrobacterium
0.7 12.17a
0.8 9.83 ab
2 YLt 5 6.67 a
Infection time/min 10 1017 a
15 9.00 a
20 9.00 a
T 7R VI ] 15 9.33a
Soaking time of 20 8.00 a
antibacterial agents/min
25 8.50 a
30 9.00 a

AP 50 BR AN 1A, SR HOL T 13 Mk, AL RN
26.00%:

3o i

o RIOIE A e A 15 R S 3k 47 2 R D) e 90 i i EL
el M TTk . BT, AR AR A A R AT A
AFAEAN [ it At 22 S 0K AMELAR 18 4% 15 S AN T T e
A ZRAIR A ) R, AR AR i R 2 A A B TR R A
REAGATEH . BIAE AR AR R, i
FEIGAL ) DS HEIA TP, lE ARH ARE FR AR R BT
ANTEE S M RE AL B A AR i, 23
PUCAVIN R 7E B 5 IR SMEL A RS 1 0 838 2 S A A
G TR R EEA b, A ME AR A 42 s 3R AT
7 34 7510 110 791 P AR PR A o 5 oo i O AR O T TR I
V) B BUR JEE A2 G ) 45 2 ) 11 46 A FF A A s A
AL P T, 15 BB AR A 30N 26.00% . BT
R, ¢l Jr B 4 (Lonicera hypoglauca Miq.) i f& #4544
A =1 N 8.56% s it N (Cucumis melo L) WAL N

A T FR 3 ds B AT BAR QL0 ZE  C. 0 (i 97 10 ds D @0 4123300 Y L2 s B ASGE 28 T RO b 5 F. e 88 B0 A MG 97 28 1) 48 A 1

G~H. M 5% 4.

A. Pre culture for 3 d; B. Agrobacterium infection of tender stems; C. Selective culture for 10 d; D. Bud points appeared on the surface of callus;

E. Adventitious buds form plants; F. Regenerated seedlings transferred to rooting medium; G-H. Hardening and transplanting.

] 4

BIEERFABERELRE

Fig. 4 The genetic transformation process of Baihuayushizi pomegranate
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Fig. 5 The expression of GFP in the roots of transgenic plants

6.70%"" s 18 i X A 8 A% B A AR R AT AR AL, e
1638 13.00%~36.00%"" . 138 /]N BB ¥ (Populus si-
moniixP. nigra ‘Baicheng’ )™ Jj 754 (Tagetes erec-
(@) P FEE YA IINCT 5.00%. il , B8 &
SR SRR I B S AR A R A R
Ji AR S R D e S A% S - B AP EE T I A AT
FRABEIZSE R H RS .

ANTE I R A TT A T BA gy g 2 F, B E 4
RAETRVFN ) Fe R A B Rk A TR i AR T 1k
HEew 45 a F R . 72058 B R (dtractylodes
macrocephala) [Vl F VR AR B2 4 A0 A 28 2F 19 AR
R A, B R B SRR R H )42 R AR AT
7 AORAFAE AR, 2 7 DA A8 AR 4 i AR = S5
B, 3% 5 T S5 0] 48 R 1 3R 3 (Passiflora edu-
lis) T P A AR RIS 45 AL, I A YR T H
FERATR T AR EAE S . Bk, BN A
A B AL, 3R1SA R e B R AR A
JE PRI AT  AE — ERRSE BB TG A R
Hik SR I, e T AR AL R . B R T
2RI RO AMEAREAT AN E 2 A RIEE 4k
FEZ TR, 2K 96.30%. [, 28 11
N BB A RS AR R ZAEA R,
RV LB AL AR R BEE T R

L AL I R, TP AER, 7
AN S AR (%) 75 14 731) R A0 AR A B AR R B 410
B DRI, e 490 0 L PR B AR B 2 B JiE R 1A%

AR R E IR, Kan fE N BL AL
J iz A AR 2R, 0 B B 4 0 AR T A
FEAE SR o W FT R I, ¥S N 50 mg - L' Kan (117
1 RUR BT, e E M AT A R A% 3 Ak, K55 A
(Sinningia speciosa Benth) " Fl & # ( Capsicum ann-
uum) P54 B A A Ok TR 2 AL A 5 4E B 50 mg - L
Kan 7] 4 my B AL Fe AL 2% . R A K,
J& B S5 T 3 N (Cucumis sativus L) X AN [R] < BE
TMT (R4 /R AT 78 2 W, FL 855 5% 5 FH ot v 4 242 )
B E AT A . AR R I, 18 B R
TR R B A B TR oAk S5 30 R AT B A K 4R
FIS- 550, AT Dl N AR A AR 2R

T I F (8]0 R AT B R T 5 4% e N [) ) % 41l
TR IR R I ] 18 A% AT 58 N R B 2 1A 52
IR — R, Tk 77 iy (R &5, 20 i AR 2k N\ fef:
AT B, A IE DR IR B D s IS IR G, AR A
i AR =, S AR AT 5 75 2 40 0 1) 4%
filh o 2B DU AR IZE 9 2 AR AR R I AL e A i
TS IR 3 A R . ARG R SR E
TEIRA R JE i O A 1T A R R B2 AR R L
0 A% B AN A FR AT 3 I P3G 7 I R) — B 5 A AR S0
DA TR i 52 AAA BEEAT 18 AR S AT 7, 45 R 3R
B AT 3 d TR 5% m BH AR S AL 2R IX B AS
[FFE A LT Pl T ) ) PR R AR — 3 B i)
R VBUAR 5 0 e A PR A e B ) R T8 v i A i e
T SR B B O P I AR B G ) 4, S BUR
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L5 Z AR AR AT B & IR, AR A BAR )
SR EE B A, AR TSR R K&
it A PR A o 2B 3 e L 25 AR % 2% 14 SN B T OD o=
0.8 fZ LI 4] 29 10 min BURELF , 545 R EE I DA Sk
AT N S AR R EAT B AT B I F AR G
I TR AH [, {EL B VRO 22 S 80K, L DR T e R AT
FESEAV AR St P AN [F] S SZARBDREAS [7] 5052 AR 71 k)
KR AN [F]3& 45 R A 2 57 s FRR S5 DL B
[Ananas comosus (L.) Merr.] &A% 4 231 2 AR 44 k)
AT AL T AL IS 452 BN 1) 22 SR 80K, 43 HL Ji R A
e e SMEARAS [F) 3 il 4l AT 2 7, i 44Uk D9 bk
TEAAR B ME 52 B A B B R G 5 112 BUR IR 45 A
KRZEF . WHORKIN, B TR0 2 A RHE BT AE R
FH IR IR 35 B TR A A A K o At AN TR () 52, T8
i TR & B, 200 mg - L TMT S 4 AT B (1440 1
1 FH LGB S, 0 SZ AR PR A Z R i L/ o (H
L IR G R 2 YL, DRI R 52 AR} 2 1D ) AR AT
PR HEAT IR W » 0% 38 G DR A AT 17 It T PR Y o i s 4%
AL ZRAR AR ) L, ST HE S5 LRI R T, o B
TMT ¥ B I TR] REAI AR A B 1) A2, =AM A4
AL O, IX — 2510 5 AT 7T 45 SR AR .

4 B

EFH VLA T AFA R B AR, XA
AR R AMEA SRR R A ST TR
A, TR T I A R R 4 A6 ) Kan TMT Jit &89
B, FEER T T S R A B AT 1 A6 B AR A AR
WAL A 1. SRR, WPM B SR A
0.22 mg-L" 6-BA F10.60 mg- L' IBA fE & L kA
W AME AR )AL, 73 A2 96.00% : A2 15
(A R W 22 A 52 A k), 50 mg - L' Kan 200 mg - L™
TMT J ik Huih 28 e i IR T . B e S A K
AR R S B AR AP IR N : (D A R s
73 d )5, BT B W ODe=0.8 H112 4% 10 min, 1% 4 J5
F TG TR BE AR B, #E A TV 0 0.1 mol- L AS 1Y
SRR FEIE R, T (25+2)°C A FIEES 3R 2 ds (21
B IR IE K IR NN I 200 mg - L' TMT 6 18 7K
HIZ Bk, IR0 5 3 F JE B AR T 2 Rk Gy, B Rl T
BV IN50 mg- L' Kan.200 mg- L' TMT ({50 L1573
TR IR OREFR 35 dJa , FrpitEZE K 3] 2~3 em
i, U1 2 B T AR R (WPMA0.8 mg - L
IBA+50 mg- L' Kan+200 mg- L' TMT) 5 % . 14 .

L B b 75 3R R AR T GFP %GR, B A
TARIRTT RN 26.00%. 25 LTIk, 3 BN T
A ZE 9 32 AR R A8 500 R 0 AR B A% e AL 4k
B, A R R R Tl e e R AR A 5 IR R A ROR S
ANEEVR AR o
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