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AE DL BS S BeAS By 55 0k A e RS IE EI’JZ;%%?:EHK&{M“ pH | B i 45t 7 OO0 £ 78 25 405 4 2R A R R At i
BRI R . [452R] £ B5+0.5 mg/L 6-BA+NAA Z/FF . NAA i@ B ik Bl 1 mg/L;#E B5+0.5 mg/L 6-
BA+2,4-D & F.2,4-D B3GR AR 1.0~2. 0 mg/L;7E B5+1 mg/L NAA+6-BA 454 T, 6-BA & i Jit 7t Wk
£ 0.5~1.0 mg/L;¥E B5+2 mg/L 2,4-D+KT &, KT (Wil Fis# & E 0. 2 mg/L, 78 A AT &2 ik 30
g/L % pH 5.5~5. 8 BRI AR BN T RB TR AL K A 38 — e 1Y R 4 A0 M B VR AR R LR T R SR R
[456) EAMERGAL AR K EFRIKZR H B5+250 mg/L KM EE S 11+0. 1 mg/L NAA+0. 2 mg/L KT+30 g/L
mﬁ%ﬂ g/L s 3G A A M B R A R KBS+ 1 mg/L NAA+0.5 mg/L 6-BA+30 g/L #EM A B5+ 250
mg/L KRG +0.1 mg/L NAA+0.2 mg/L KT+30 g/L KR,
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Establishment of suspension cell system of grape Kyoho

DU Xiao-ying,ZHANG Zhen-wen, XIA Hui, XU Guo-qian

(College of Enology s Northwest A&F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The researth establishd a suitable method for the stable and rapid growth of
grape suspension culture. [Method] With the fruits of Grape Kyoho (V. vinifera L.. ) as materials,B5 me-
dium as basic medium, at the condition of proper hormone concentration and ratio, pH and sucrose to in-
duce callus,a suspension culture system was established and optimized. [Result] The hormone concentra-
tion was determined in such a way:NAA 1 mg/L,at the condition of B5+0.5 mg/LL 6-BA+NAA;2.4-D
1.0-2. 0 mg/L,at the condition of B5+0. 5 mg/L 6-BA +2,4-D;6-BA 0. 5-1. 0 mg/L,at the condition of
B5+1 mg/L NAA +6-BA;KT 0.2 mg/L,at the condition of B5+2 mg/L 2,4-D+KT. Their effects com-
pared the proper hormone ratio was decided,and the rapid growth, equal, and stabilized grape suspension
culture was established at the condition of pH 5. 8 and sucrose 30 g/L. [Conclusion) The instance of callus
induction and suspension celll system establishment of Grape Kyoho indicate: the suitable medium for inducing cal-
lus is B5+250 mg/L hydrolyzed casein+0.1 mg/L. NAA +0. 2 mg/L. KT+30 g/L sucrose+6 g/l agar,while
suitable liquid medium for suspension culture for Kyoho is B540.5 mg/L 6-BA+1 mg/1l. NAA+30 g/L su-
crose and B5+250 mg/L hydrolyzed casein +0.1 mg/L NAA +0.2 mg/LL KT+30 g/L sucrose.

Key words: grape Kyoho;callus;suspension cell;culture system
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B C NMR #1 HPLC 23 B 7 880K 6] 9 53 1
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RELE L T 2B & R R IR R A
GyvaAk . R R S A R A A0 R R R 0 A
P o A T R A AN B TR R R R SR
A AR )RR 3% A P i 3l . AR DL g
WA (V. vini fera L) SR W54, LI B5S R
FEAR B 37 A 4 A0 L BUE S B R A kAT
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1 MBS IrE

L1 #
1.I.1 & & WHEEHEEEIEEA.
1.1.2 X A BS EHRIERW . NAA6-BA.2,4-

D KT b5 AT ) 0SB s 55
.2 BERAGEHLANES

2 18 A R 4 R ST O vk R AT A 0
HAFET .
1.3 HEAMMNSFEFRHNRIES

e I S R AR B (3 R L) BT B A RS
PERY B R A A A 4 10~15 g, B ASEA 40
mL AR IR EER 100 mL =i rp . F 25 °C A
£ F 120 r/min $2 K FIR % %, 24 h )5 K
25 240 R0 SR R A A R K 4 2 A B R 4
W B 1 2 85 35 5 5% (W] S 40 A A0 /0N 200 it 1] — e 55 4%
FIKE A =Mk SR 1598, 3~4 dJa i
SURFRE R Tk R 1 k. 1 G M2 2 KB
B A T X 5 A T ) 0 I A G 1/2 PR R AR
B R A R G AR . AR — RS R
FNBRM =MD Ak s R AR G R B R
5 31— 8 B W 38— FE M A0 iR VR 5 R
.4 FEAGALAFSEFENGFR

R SRk [13-14 TR HIR 50, LA 3 Fp R [ 38 3%
I RE ARG LU 1) 35 75 B A Ry 15 5 i 4 A 1 A 2L [
IG ISR 4 d RS R ES N
WAL BRI EO AR A TR0 KN
FE AR SR I 3 A S O A S A Ry
I :B5+0.5 mg/L 6-BA+6 mg/L NAA+30 g/
W6 g/L Bflg; 1:B5+0.5 mg/L 6-BA+0.5
mg/L NAA-+1 mg/L 2,4-D+30 g/L jiE#E+6 g/L
G I : B5+ 250 mg/L /Kf# & & 1 +0. 1 mg/L
NAA+0.2 mg/L KT+30 g/L jEHE+6 g/L Bfg.
1.5 HERAMBZFEFENEE
1.5.1 EFRAgFRERAENFLE RKAKH
B A W) b R 4 R 200 g/L, 7 AR S
pH 2y 5. 8. FEME T W B2 30 g/ L By &4 F L ] H:
HPER NS [ 5 B Mk B ) NAAL2,4-D,6-BA #i1 KT,
HIEA R ) R R B R M A 4, 14 d J7
) 2 T 0 2 A R A L A R B T
R HEENMENA KT ERE ., A E
B3 W HMERI LT

(DNAA, REFL40 % B540.5 mg/L 6-BA+
NAA, H i NAA #1,2.3,4,5,6 mg/L 6 NGk



551 4] R % Bt 45 7 5 I 200 i R 1 T 201
FERARE . LB TR] NAA #e BE 5 55 95 5008 I 1 8 H 2.5,5 F1 10 g 2 75 41 By CEL 7% 410 it A 1f oG B ok )% 4y
F il R R MR47.6,58.8,111. 0 F1 200. 0 g/L), 4% 4 4b ¥ &

(2)2,4-D, $3HEEAM K B5+0.5 mg/L 6-
BA +2,4-D, Hd 2,4-D# 0.5,1.0,1. 5 mg/L 3
AR EERREE . LWEANIR] 2, 4-D Wk BE (1 85 TR ROR
I R H: il o i TR R

(3)6-BA, HiFREEA iy B5+1 mg/L NAA+
6-BA, 1 6-BA %4 0.1,0.5,1.0 I 2.0 mg/L 4
AP BERREE . BN [A] 6-BA ¥ BE A 85 R 0OR
IF8f o HodR s R E

(DKT, REFHILA M B5+2 mg/L 2,4-D +
KT, Hd KT #% % 0.1,0.2,0.3 fi1 0. 4 mg/L 4 4
T T BE RS B . LA [A] KT v B i 15 5 80O 1 i
A H R I T R
1.5.2 it #Embert® HT BRI
HEAT 0 I [R) AN [6] |, 428 o 78 45 2H 2R 0 RS AT 22 5+
D] abt AR 90 3 45 R 1R B A5 4 v i SR R AL AL FE A TR
(R 15 75 45 A T XoF 1 46 200 L 3 77 3 % L Ll B L B AR AL
HL U 1 R 6% PR N R A A0 R R AE KR IR R

WRIEAHA.
1.6 HEAGAHAANMBEZIEAEEHEREREMN
pH BIEHE

5 T R B VR iR 10,20,30,40 i1 50 g/L 5
AR pH %8 5.0~5.4,5.5~6.0,6.1~6. 5 4t
3 ANV PR B A [ A vk B L PH (1 15 77 3 X A 2
WAL FRIE A AT R AR . 10 d 5 XA 4
TR 7 A0 R ) A MR B 2R AT L AR B A KR B O
G 3 A R T BV S R pHL
1.7 AEEREFEFEMENEE

PR AP R A Ak R . L6 A
A7 40 mL R KE 7R3 100 mL = R, 2 ) B
A 2,4,10,16,20 F1 25 g A5 455 41 2% (A £ 41 40 i
Jo VR BE 43 IR 47, 6,90, 9,200, 0,285, 7,333, 3 il
384.6 g/ L) o A I e 4l i) A o B R 3 R Y W)
IREERN i, ARACEE IR, ] 40 mL B3R 540 0 2.

5203 MR 2 d I A M A K E A S AR AR
b
1.8 HERZFHAREKENIE

SBUTE A A A 1) 1 7 A B AR R U 5 oL A i
TER LA U8 FHZR IR K e 3 Uk i i s kL ff o
+ (Fresh cell weight, FCW) , 4R 51 60 C #L48 vpit
WML T F fH #E, FR T i (Dry cell weight,
DCW) iR BT AL KA

2 HRE

HERGERFSEFRENERE

P BS Ao A B IR HE L LA 3 Rl JR SO U5
RO, R 1 ar W, (5 B 3% k3l 6 B 06 4 A b
A = A AT, DR B 3 10 i i 4 2R 2 5
F L B AR A A A E B R B 15 d AR 4R AL 1
A0 3 IR AT T BF R

2.1

1 AAEFEFSHNITAGHANES
Table 1 Callus induced in different mediums
R LA HRE/ % VR EEN
Medium Inducement ratio Callus
NS R
I 100 Big, white and dense
Hu/N 2n @ M A R E AR
I 96.5 Small, red, soft and have ad-
ventitious root
B K, [, Tz 40 A 3K
I 95 Biger, white and have faint

red on the top,soft

2.2 HEBREEFEXZRERENESE

2.2.1 NAA REREMESZE HE2 I, E 6-
BA it Bk 0.5 mg/L i 25 T . NAA i i ¥k
I KAH T B A 9 AR K NAA Rk 2l 1. 0
mg/L Bt 535 14 d S5k 536 o/ L. 40 i & ik
JE R R R R (200 g/ 1) 2. 7 1%, BB A% B K
A UL NAA B Bl i W B8 1.0 mg/ L,

®2 AR NAAREREXNEEEERIFHMIGENIM

Table 2 Proliferation of cell Kyoho in different NAA concentrations

g TP

Serial number

6-BA/(mg « L™ 1)

NAA/(mg+ L™ 1)

BTG AL
Multiplication

YRR/ (g s L7

Harvest

0
0.

.5
5
5
5
5
5

L= I S
o o o o

D> Ul s W D

0
0

o o o O

536 2.7
460 2
450 2
400 2.
320 1
260 1

w o O w w
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2.2.2 2, ADREBRAMGEE MEIAW.HE 6 ASKHEFE 14 dJEAEIEE RS KT 530 g/L. 5
BA W E N 0.5 mg/L &M TF.1.0.1.5 F1 FH 2. 7~2.8, F£W1.0~2.0 mg/L 2.4-D ¥Ji&
2.0 mg/L 2, 4-D X HERTFMEARKNERER B THEEFMRGAEEL,

£3 AE2.4DRERENEEHHSFHEME AN SN

Table 3 Proliferation of cell Kyoho in different 2,4-D concentrations

AT 6-BA/(mg+ L 1) 24—D/(mg- L WRICER/ G LD mfﬁﬁﬁon
1 0.5 0.5 402 2.0
2 0.5 1.0 544 2.7
3 0.5 1.5 535 2.7
4 0.5 2.0 553 2.8

2.2.3 6BA mEREWEFE mEAWNW. L AF KRR T IXEF] 563 /L, K WL0.5~1.0
NAA i JE R 1. 0 mg/L B %M 0. 5~1.0  mg/L 6-BA Y3l & F W M B 77 15 5% 7 44 40 it 1) 14
mg/L 6-BA W] DL{f 40 Mg 34 58 O ROk #Y 2. 7~2.8 A,

F4 ARE6BAREREXNEEHHBRZHMIGEMNIM

Table 4 Proliferation of cell Kyoho in different 6-BA concentrations

M NAA/(mg + L) SBA/mge Lo MR G LoD i
1 1.0 0.1 325 1.7
2 1.0 0.5 563 2.8
3 1.0 1.0 535 2.7
4 1.0 2.0 316 1.6

2.2.4 KT RERAEEZE RES 0TI 2,4 0.2 mg/L, 7 A MF T B 7% 401 A9 Wi 3k vl ik 566
D B 1.0 mg/L B, KT Byl B W o/ L AIIEEL T 2. 8 1%,
F5 AE KT BREREX B % %8 7% 4 B 58 60§ 1

Table 5 Proliferation of cell Kyoho in different KT concentrations

RS 24D/ (mg + L) KT/(mg + L) ARG+ 1.7 L
1 2.0 0.1 425 2.1
2 2.0 0.2 566 2.8
3 2.0 0.3 386 1.9
4 2.0 0.4 316 1.6

2.5 WERGAAMBTAMEELEEMRER 5. 56, 0. EBIR AR E 0 30 o/L I 2 97 40
ER pH MR Kt R AR, BT RO 2R B5 B pH
i 6 FIFE 7 L E KR SRR AT I 5 PR G UL R A MR B R S pH
T PR BV A pE B A — B R FE RO WILE 5.5~ 5. 8 T M A3 . M A0 S5 A R A
& pH W 5. 5~6. 0, 7EI pH YGRS BT VKHE 30 /Lo VR HE 3o /I 0 200 2 K 9 i 0l 53 48
H 20~40 /L AMSRIIVEAT U] B2 @A SUE K A
ML 0 0 R A8 A R s VR SR TE pH W
F6 AEApHMEHERERETRHEALANERKRKR

Table 6 Grape callus growth in various pH and different sucrose concentrations

RERE M /(g » L 1) Sucrose concertration

10 20 30 40 50
5.0~5.4 1 2% 2" 2* 1
5.5~6.0 2 3" 3 3" 2
6.1~6.5 1 1 2" 2 2"

Wl AEREE WA E 2 AR K B ™ E 3 AR, e, A TR .
Note:1* . Growth slowly and browning heavily;2* . Longer period and have browning;3* . Growth fast,shorter period and have no brown-

ing.
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Table 7 Suspension cells growth in the various pH and different sucrose concentrations
H FERE Rk % /(g « L) Sucrose concertration
D
! 10 20 30 40 50
5.0~5.4 1 2" 2 2 1"
5.5~6.0 1 2% 3" 2" 1
6.1~6.5 1 1 2* 1 1

T 1 AR K BT 2 AR KRR Bl 1 5 3 L AR I, L 4B A ke

Note: 1" . Browning and died;2* . Longer period and browning gradually;3* . Growth fast,short period and slight browning.

2.4 HERFEFAEHNZHAGHRE

WA T B 57 0F B %k OR R E FR
A MR E 2 . A0 AR 6 X B 3R A M R vk
FER B RRAE A, 20t Z2 R B0 55 0F 2% SOk 13-14 ]
iRy A B e - 5

I :B5+1.0 mg/LL. NAA-+0.5 mg/L. 6-BA+
30 g/L R

Il :B5+250 mg/L /KMEEHE A +0. 1 mg/L
NAA-+0.2 mg/L KT+30 g/L JiEHE;

Il:B5+0.5 mg/L 6-BA+2.0 mg/L 2,4-D+
30 g/L BERE;

IV:B5+2.0 mg/L 2,4-D+0. 2 mg/L KT+ 30
g/ L JEHE .

PLIX 4 Flbs g8 e g1 X BB 3R 5 R LA 1,
M1 AT L FE R R AR E A 25 T ORI 5 35 5%
b Y R A M A s T LA IV S SR HoAR
K g P, WAL/, KW T A SRR A S
¥i& & B A AR,

600

o

=]

2

W =

i

¥

2

&

I 1T I v

B
Medium

P 1 AT 5 R S 2K R X 4 76k O 40 i 8 A ) 5 i
O —. 0 I 40 M 6 5 —m—. 14 d )5 20 6 o
Fig. 1 Proliferation of grape cell in different mediums
—1—. FCW of inoculation; —m—. FCW after 14 days
2.5 HEBRFEREMENIERE
H1 A [7) 490 i 4 Ao 0 2400 i 2 it 2k (11 2) ) LA
AL 40 mL IR AR AN RO 10~16 g,
T 8 P 40 MO 2R A A S R e/ R N LA K
A KGNS A R KA A K R e TR

P, B3 A, FE Ak AR L A 40 mL KR W
FERD 5~10 gCGHrIHEE R EEL Pl AE 4 2 1~5  DEpAS
P g 7 R AR KRS 1 B A 2 AN M R VR G R A

600
500
400

300

Fresh cell weight

200

MREKE/(g-LT)

100

—n
1 3 5 7 9 11 13
¥ 3E B M)/

Culture time

P2 A [ R o 4 o Xof ) 2 Ak 7 AT Y g T 1 52 i)
A~F. #0541 2UR iR BT vk BE 4331l 47. 6,90, 9,200, 0,
285.7,333.3 Fl1 384.6 g/L
Fig. 2 Proliferation of grape cell in different
original inculum sizes
A-F. The concentration of callus in culture medium

is 47.6,90.9,200.0,285.7,333.3,384.6 g/L

—A— a; —%— b;
~ 500 O ¢« —@—d
n =
o &N
w'D 400
i{f

T 300
§E 20

I3 5 71 9
IR [/d

Culture time

Pl 3 A ] A1 4 o i X 4 B 0 34 9 9 5%
a~d. 277 40 R b 5 R VR 4 ok 47.6,58.5,111. 0 i1 200. 0 g/L
Fig. 3 The proliferation of grape cell in
different inculum sizes

a-d. The concentration of suspension cell in

culture medium is 47. 6,58.5,111.0,200.0 g/L
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AAE M IR RO R L RS S A B 5
TR 1) 1 473 2L R A ST VR A R I DG . AE AR ) A i
BEHRPCEHMEAERRLEBEZ MM HER
K E  HhAERK R TAANAA 2.4-D %4 H Ti%
YA A A SEFIAR 9 20 Ak s AR A 24 3R 2
KT.6-BA.ZT.TDZ &8 H] T (& i 41 1 53 24 F0 ey
P A8 E A E 2

FE AN M R 75 L AR b R[] AR 0 R S ] 1
2] it A EL 2R (] (9 855 % O X7 7 00 R o A ok
ESHARARRER ., SHEES R LR . Ehaa
MR RAAEMEA RN 3 g/L KM EEEH .5
mg/L NAA f10.01 mg/L 6-BA, ¥l 4 £ 4 25
RIS SRR B M R WA S5 0.1 mg/L
NAA f10.5 mg/L 6-BA, %2 40 il 5 1% 175 55 40
2] 78403 20 0% 35 3 0 U8R Wk B RN TRC L ) R T Y
LIRS & 37131 S Ul NE UV NS S P G S S IR AR
PR AR S X BN YR W AT T U
T AH ) 00 55 55 25 4 T AT LR AR T, 25 2R R W 1
1 mg/L NAA 1 0.5 mg/L 6-BA {7 ZE 44 . fig
i A1 i B0 ) 2 A TR A L A PR AR G . A B AR [
Xt Zhang'™ | B H AR Gk R AL A 64T TR
B B R 3 A TR A A AR TR R AR 250 mg/L
CH.0.1 mg/L NAA 0.2 mg/L KT 404, Ak &
B I R UG A 1 B R R

TEAT R B A M ) BRI R R B S
— ELE B i KRR . AR 7 AT B VR B SR
I R R X R AR AR R R AT IR R L SR SR
WA 13 20 2 Y 8 B T, — o R HR ) B P L A
I3 R % 1) A5 2H 2L DR UE 3 e 1 355 4 3 5 7
et ) 45 1 O T ) O o — o R AR AR BT IH
BB R B AR BEIR T 1 s S5 4 — Bk AP AR
AR Ak, W R A T AR T LT
Tt O ALk B G B K ) 2 L I BRI B T 1) A L
B R B TS /b B B SR B RO . — o MR B Y
PVP %} By 1k 4 At A — & /5 T 53 A A K AL B
B I TE AT 1V A 5% 5 % 48 A0 B Bl Ik SR B L 3
X2 Bl AT e R T A A IR A AR R R

4 g5 8

AT VA W 2 3 B R MR 7E pH R 5. 5~
6. O B HH T B R O 20~40 g/L &M . L
B5+250 mg/L Kf#EEHEH +0. 1 mg/L NAA+0. 2

mg/L KT+6 g/L B 35 95 5, g Pkl a7 i il
BHATBAR KR FRIER, £ pH B 5.5~
5.8%/FF.B5+1 mg/L NAA+0.5 mg/L 6-BA+
30 g/L BEBEFI B5 + 250 mg/L /K f# & & 1 +0. 1
mg/L NAA+0. 2 mg/L KT+ 30 g/L JE B4 % 1Y
VAR B 7 B, 4 BRI A ST R IS A L 0 A 2 AN i R
KRR FRIRR . TR AN 7 ke ok (0 22 77 2
M2 AR KEMEE QS d A6 @R, &4 ik
TP ek S Ab B,
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