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Effect of vanillic acid on physiological-biochemical indexes of embryos in vitro of Cyclocarya
paliurus during germination process and correlation analysis of these indexes SHANG Xu-lan, XU
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Abstract; By embryo in vitro culture method, change of some physiological-biochemical indexes and
correlation among these indexes during germination process of embryos in wvitro of Cyclocarya paliurus
(Batal.) Iljinsk. were analyzed under the condition of adding 81. 33 mg - L' (‘hemi-inhibitory
concentration, ICy,) vanillic acid (VA) in medium. The results show that with prolonging of culture
time, contents of crude fat and protein in embryos in vitro of treatment group (adding 81.33 mg - L™' VA
in medium) and the control group all appear the trend of decreasing gradually, while contents of starch
and soluble sugar all appear the trend of decreasing at first and then increasing, activities of isocitrate
lyase (ICL), acid phosphatase ( AP), alkaline phosphatase ( ALP) and peroxidase (POD), combined
activity of glucose-6-phosphate dehydrogenase ( G-6-PDH) and 6-phosphogluconate dehydrogenase (6-
PGDH) all are higher than those at start culture stage, and activities of ICL, POD, AP and ALP all
increase continuously. But contents of crude fat and protein in embryos in vitro of treatment group are
both higher than those of the control group and their change ranges are relatively smaller, starch content
is higher at prophase but lower at anaphase than that of the control, soluble sugar content is generally
higher than that of the control, enhancement extent of activities of ICL., AP and ALP, combined activity
of G-6-PDH and 6-PGDH are generally lower than those of the control, POD activity is significantly
higher than that of the control at anaphase. The correlation analysis result shows that there are significant
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or extremely significant negative correlations among contents of crude fat and protein with activities of

above-mentioned enzymes. It is considered that VA has an inhibition to activations of enzymes during
germination process of embryos in vitro of C. paliurus and leads to hinder from the transformation of main
storage substances, so as to inhibit germination of embryos.

Key words: vanillic acid; Cyclocarya paliurus ( Batal.) Iljinsk.; embryo in wvitro; hemi-inhibitory

concentration (ICy,) ; physiological-biochemical index; correlation analysis

P R iy A T I P 8 A ML, 2 R T A A
s B A A — 2 ERE A, WA
P A ST MR B5R B — 2R, A BR (vanillic
acid) SEAHYIA P WM IR N> 2 —., RE¥4HE
MAEP I ZE i AR T SO A R R 1
HEUO rh gy A BT LA T T AR A T Y
WFSE , Ay 2 WA 1~ o o0 18 ) A e R O ot HLtt
F3 7 Bl B AW 5 T o (A A B
FRAM T AEL M A= 1 e b3 i & A HIAIL A D T ) B 5
WIE AL I,

HEMI( Cyclocarya paliurus (Batal.) Tljinsk.) X FR
PR READ, M A BERL (Juglandaceae ) T £ Ml &
( Cyclocarya Nljinsk.) ¥, 2 E R4 A 1 R AP R A,
WREZRE SR EMYZ —, FRIMAARS
A2 T ORAEE B PR SE S5 (L, 2 W BT M T i
SISO R, (Hl T SR T kT 20 AR
PRI, PRI R 9K B3 PRI | O o T 3 32 3
PR

BISART A R . 3 BRI K b 3 A A —2E
PRI Py 5 AT B - BT BRI RD ORI AN 4l AR K
SZBEL AR 22— SR 2R G V0 1 o 4 1
SR BT BRI B HY RSSO T 20 8, L SRR R
i 35 1 A 5, T8 ST rb 7 R AR X e R, B
11 35. 09% , A= Py RE 25 2R 87 A RERR A RS BR
( Brassica campestris subsp. chinensis Makino ) Ffi 4] 3
AR AR Y S B R X T R S R R
BT R FIRAR A AT A 5 s A il V0 P X 77 2k
AR 2 1 2 v B 81.33 mg + L7, A
A B RN T ERMIR 311 2 A 0 i U AL O ANV 2E
AR WAH R AT 5T 4R

VR K 75 BRI B R IR 12 b 3 5 in 2 410 o) ok 2
(81.33 mg - L") FHMR A ;S 3 vh gE AT B 3%, O 5
HAIBORE X 75 B s (AR IR o A b AR G A A Ak 4R
PRI AL A LA e 45 A B A AL AR 18] O AR SCHE EAT 1 43
A, LIS SR 3 1 it 7 B R NS 75 BRI B MR R i 2 14

VR RIBLE , AT BT B b IR IRE AR A9 7F A 42
PSRRI

IR

1.1 ##

F2006 4 11 H 7€ 2 5 B WA 90 Pl P9 R 45 8 A
T ER MR T, B0 5T &4 108. 45 g, 1R % 63%
il 7 35 2R FHAAR B0 B 40% L BESEAT 4030k , e BT
ORIl 1, (LA 28R 3 90% ., AT/ H
BRI E Bk DR T 2 N BT B AR TR
SEEGF 2006 4F 12 H T,
1.2 7%
1.2.1 BARIEAGEEIZRT i HICRHISIEXK
TRV A B R RV (VR 50 ¢+ L7, FHARAR 405K
95% CBEFCH] ) HEAT K AL B, o] £ K R HI 22
50 CHZS FHEEFREE (U 8 ¢ - L' BifE, pH 5. 95 ~
pH 6. 00) H s i — & (R B A B R B, T ok i 5
81.33 mg « L™ (IR, IC,, ) TR M G F 5L,
Xof BRI A S AR TR IR 3 80 95 % LB, B8 I3

MR FA LS 70% LA EE 1 min J5
FH AR TR %2 0. 2% HgCl, 350 20 min, Jo I K sk
5~6 K, SRJE FICHKIZ L 96 h J5 FEEAT 8 BN % ;
Se AR 8 70% L BERE TR 1 min , FFH 3R R 4)
$00. 1% HgCL 321 6.5 h, T IHEEFF b A 58
B IR B AR I 73 ) 2 o 380 o R Kb B 2 R TR 4 4
b, AEERN A BERIE, AR EE 200 4K ER 3
WK B HILTT 600 4, B TIRE (25+2) C G
] 12 h - d™ DEIREE 1500 ~2 000 Ix A9 444 R 43 91 5%
F£0.3.6.9 Fl 12 d J5 BRI 2 25 50 A= 3R A6 A
W B R IR IR A o B TS 28 08 K e v O W 2 1
IKAY (HEFR 0 d 1 B AR B 42 AR 3 ), AR 4
FEFRFRAE S B BOR MER AR R S SO0 B TR AN
B 1 min, 85 B T -70 CIRRIKEEIRAE 45 F5
o,



78 W) B8 IR 53R 5 o 4R

21 %

1.2.2  ARARIARGNE F % EFEIR 5N
FHIG I ol s Tt R R A & & AT IR IR
fig (ICL) 3 %A ALY (POD) 21 i BR B ( AP) FIIB
PEBERR N ( ALP) 1 5 1 25 4 - 6 — i 9 i &8 ( G -6 -
PDH) i1 6 — i 12 7] % % 1% i U1 (6 - PGDH ) B & 1%
P, SRR FCHE L1 I s MLAR 17 & & ( AR
SO KB ICHLIR D5 I (0 BT, SR FH B L
o3OS T VMR RN TE A s R S
FEHE G250 Y fm kO I g B R S IR
P SR S IO I B A S ik I E TCL W S
FESCHR[ 19 ] A9 /70 %2 G-6-PDH Ml 6-PGDH Bt &
TP SR AR M E POD T B IR
A SR 25 71080 iy v 5 AP R 22 BESCHR[ 20 ] 1Y
JrEIE ALP 364

F1 BEBXEEOEAER L TR RS R

SEACH

1.3 HiE4bE

R HI SPSS 13. 0 GEit /xS s Bt A1 07
20T 28 e R E AT AR AL 7 BT, s A B R AL
TR AR R P A (7] I B[R] — 435 A 0 0 72 K & 9F
JE AT BRA AR AR A A 2 T

2 HERFa AT

2.1 BEEBRWESERBERBELSRFHSEEE
&t Al

2.1.1 ste@dRAsa®m  FERIN T 25k
JE(81.33 mg - L) FHIMR MG IR 3L b, 75 B 2 14
R % o P POk AR 1D | B 15T U8 R AT A R 4 F
T i AR LR 1

Table 1 Effect of vanillic acid on content of storage substances in embryos in vitro of Cyclocarya paliurus ( Batal.) Iljinsk. during germination

process')
‘ HLRE G &5 i/ %> BATS R/ mg - g TER & i/ mg - g7 AR R /mg - g7
ikl d Crude fat content? Protein content Starch content Soluble sugar content
Time
VA CK VA CK VA CK VA CK
0 47.50+0.24a  47.50x0.24a 39.82+0.74a  39.82+0.74a 10.03+0.71¢  10.03+0.71c 18.35+0.03¢  18.35x0.03¢
3 46.59+0.11b  44.92+0.07b 34.94+2.42b  28.72+0.48b*  8.50+0.62d 7.42+0.72¢ 16.60+0.06d  13.93+0. 12d =
6 45.39+0.0lc  43.06+0.75b 30.25+1.06c  23.04+1.54c* 10.26+0.67c 9.81+0.69¢ 9.51+1.84e 8.23+1.34e
9 44.90+0.49¢  22.71%0.73c* 26.51+0.58d 12.99+1.43d* 17.74+0.55b  18.42+1.44b 34.03x0.11b  30.68+3.64b
12 21.62+0.28d 8.23+1.69d* 19.20+1.10d  13.26+1.16d* 25.08+1.64a 28.32+0.47a* 41.11x0.46a 34.88x1.73ax*

D [R5 R RIS/ NG R 22 57 .35 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05); * ; FR
Ab AL 5 X FR A ] 25 57 8 3% (P<0.05) Indicating significant difference between treatment group and the control group ( P< 0.05). VA. ZbHR4 5%
FEIE R IN2AEAMEIHRE (81.33 mg - L") FFHFR Treatment group, vanillic acid with hemi-inhibitory concentration (81.33 mg - L™') added in the

medium; CK: XF 4] The control group.
2 B3 EL Mass ratio.
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Table 2 Effect of vanillic acid on some enzyme activities of embryos in vitro of Cyclocarya paliurus ( Batal.) Iljinsk. during germination
1)

process

ICL/ug - h™' + mg™! DH/U * min™" + mg! POD/U + min™" + mg™!

B ] /d

Time VA CK VA CK VA CK
0 1.6320. 18d 1.63+0. 18d 2.77+0.20¢ 2.77+0.20¢ 0.90+0.01d 0.90=0.01e
3 7.330. 15¢ 8.91+0.95¢ 2.08+0.32¢ 3.52+0. 24c * 0.11%0.01d 53.60+18. 13d
6 8.37+1.57¢ 34.64+2.58b * 3.030.11¢ 3.56+1.05¢ 180.24+9. 01 c 183.30£29. 47¢
9 24.95:1.57h 39.05+2. 14b * 8.76+1.26h 12.2321.55a * 359.68+14.14h  244.66+2. 14h =
12 30.26+1. 16a 92.05+5. 08a * 12.84+2. 54a 8.83+1.71b 729.45£19.22a  466.06+16. 16a *

D W&U*XHE’J/]\E%%@%%EE%(RO 05) Different small letters in the same column indicate the significant difference (P<0.05); * . FN
AbHRA 55 %} HR 48] 2% 57 . 3% (P<0.05) Indicating significant difference between treatment group and the control group (P< 0.05). ICL; SR
FLE TGP Isocitrate lyase activity; DH . 4 26 15— 6 — 1 1% Ibt 2 Al A1 6 — Tl 1% 4] 28 % 198 106 & G E0E & 15 1k Combined activity of glucose-6-phosphate
dehydrogenase and 6-phosphogluconate dehydrogenase; POD: i S8 LW HEIEME Peroxidase activity. VA AbFRZ 35 37 Kb 8 i 290 i v B2 (81. 33
mg - L™1) FFHIER Treatment group, vanillic acid with hemi-inhibitory concentration (81.33 mg « L™') added in the medium; CK: X} &2 The control
group.
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Table 3 Effect of vanillic acid on two phosphatase activities of embryos in vitro of Cyclocarya paliurus ( Batal.) Iljinsk. during germination
1)

process

R P B2 S M /nmol + minh ™' -+ mg™! DB R S 7/ nmol + min™' + mg™!

E‘JAI'EJ/ d Acid phosphatase activity Alkaline phosphatase activity

Hime VA CK VA CK
0 9.17+0. 10¢ 9.17+0. 10e 5.36+0.24d 5.36+0.24d
3 11.01+0.38¢c 19.46+0. 66d * 6.86+0.09d 7.64+0.51d
6 36.99+0.81b 49.90+2.82¢ 12.98+0. 16¢ 20.92+0.91c¢ *
9 43.95+5.72b 72.37+0.73b 41.22+1.73b 67.40+0.51b =*
12 64.88+2.83a 116.41+1.05a * 64.59+1.22a 86.68+1.99a *

D EF AR R NG TR R 25 5 B 35 (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05); * . /N
A ERZH 55 %) BEZH (R 24 57 3% ( P<0. 05) Indicating significant difference between treatment group and the control group (P< 0.05). VA. AbFRZ £
FRILF IR B (81.33 mg « L) & HfR Treatment group, vanillic acid with hemi-inhibitory concentration (81.33 mg « L™') added in the
medium; CK: XJH8ZH The control group.
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225 W E T A R R AR R A 12 R &
R b B ZH AN BE 2 T R A B A IR Y ICL L POD |
AP Fll ALP 1 P DL K 7 50 R A 38 2 75 R0 25 1A I 1Y
G-6-PDH F1 6-PGDH 1A P34 bk 2 5 T HE R w1 1
(P<0.05),
2.2 BHERNBGRHELIEFDSEREELIERN
P

TR B AR 1 2k AR ML U R R A
FAT I VA & H K ICL . POD (AP H1 ALP 3% PELA K G-
6-PDH F1 6 -PGDH & i 4[] {1 AH 5 14 43 A1 45 51 I

®4 BRUEEEHLIEFBS EBELIERAAXES T

#4,

R 4 ] UL . T R0 B A IR 1 ask AR ok s D
EAEEAS RS S B TS AR 2 b s
2SR OC LI DT 5 i 5 2 1 BT O R UE A T
3 AR IE A DGR B A EA R E Eik S
VE RS O B APV P B S A I S AR O Ve T
5l & ICL 3% .G-6-PDH F1 6-PGDH HX
A% e POD 5 PERT ALP 3% MRS 5 B 2 sk 3 0
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PGDH & 1 M S A ik 35 1 A 56 ICL 7 5 G-6-
PDH #1 6 - PGDH Bk & 1% 14 . POD % ¥£ | AP % 1 )
ALP {5 P34 5 4 25 Bl I 2 1E A OC ; G-6-PDH Fil 6 -
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Table 4 Correlation analysis among some physiological-biochemical indexes of embryos in vitro of Cyclocarya paliurus ( Batal.) Iljinsk. during

germination process'’

T FHKZEEL  Correlation coefficient

Index CF Pr St SS ICL DH POD AP ALP
CF 1.000

Pr 0.575 #x* 1.000

St —-0.480 = —0.757 #x* 1.000

SS 0.051 -0.567 #x 0. 880 #x* 1.000

ICL. -0.531 = —0. 828 0. 809 0.537 = 1.000

DH —-0.449 = —0.784 #x 0. 836 #:* 0. 846 #:* 0.564 = 1.000

POD —-0.743 == —-0.811 == 0.769 = 0.304 0. 720 =3 0. 717 s 1.000

AP -0.925 #x  -0.519 * 0.316 -0.232 0.455 * 0.256 0.750 s 1.000

ALP —0.947 #x —0. 684 0.473 = -0.152 0. 658 = 0.432 0. 824 = 0. 940 = 1.000

D CF; MIEN & Crude fat content; Pr; 2 M Fi 5 Protein content; St: JEA & & Starch content; SS: I MMi 4 Soluble sugar content; ICL;
SAERR LA BT Tsocitrate lyase activity; DH R 2 B — 6 — TS 1 056 18 R 6 — T T ) 7 A 1 I &L IR 5 T 1 Combined activity of glucose-6-
phosphate dehydrogenase and 6-phosphogluconate dehydrogenase ; POD . T E ALY TS Peroxidase activity; AP TR P IR B TS 14 Acid phosphatase
activity; ALP; BPEBEFRMGIT M Alkaline phosphatase activity. # ; P<0.05; s ; P<0.0l.
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