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EFFECT OF CALCIUM ON SOME ENZYME ACTIVITIES OF
CARBOHYDRATE METABOLISM IN PEANUT LEAVES

Guo Zhenfei Lu Shaoyun Li Minggi
(College of Biotechnology, South China Agricultural University, Guangzhou 510642)

Abstract The activities of fructose 1,6-bisphosphatase, NAD-dependent glyceraldehyde-3-phosphate
dehydrogenase, phosphoenolpyruvate carboxylase, phosphoenolpyruvate phosphatase and pyruvate
kinase isolated from peanut leaves were inhibited by 5 mmol/L of Ca?*. When peanut seedlings were
grown in Hoagland solution containing 0, 5 or 15 mmol/L of Ca**, fructose 1,6-bisphosphatase
(FBPase) and phosphoenolpyruvate carboxylase (PEPCase) showed the highest activity at 5 mmol/L
of Ca?, but the highest activity of pyruvate kinase (PK) was found at 0 mmol/L Ca®.
Photosynthetic and respiratory rates showed a similar changing trend as the activities of FBPase,
PEPCase and PK. The high concentration of Ca’* (15 mmol/L) enhanced the chlorophyll content.
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1 HMHEIFE

H HER A1 L R AL (Arachis hypogaea L.) fhFp B 116, B AR TV 2 A Y A BT 5T
FiRft, MTHREBHTERL, AAKZUSARSEREN Hoagland BFRBEFFE 5, W
B R AT IE . BFRERE 25 C, 3R 110 umol m™s?, J6MRESIE] 16 h.

HMAORNMESENE HERHMEMAS ml #2BE (&% 50 mmol/L TrsHCI, pH7.S,
10 mmol/L MgCl, 5 mmol/L DTT, 20% Z —®), SFEMSK, T 15000%gE.L 20 min, H L
WP AR, AT W EM . 4

FBPase f1 6- BRI B M SEEENE HLBHEYAEREELSHTEY W2 R0 50
pH8.8M17.5 i Tris- HCl Erh ik .

NADP- 0 NAD- &% B H 1 B 7 S8 & 4 U 2
4% NADPH, M NAD- BEFR H B i SR 5.

BB 5 B DA B #5 (L B (PEPCase) iEMEME AN R MMEHT &Y )7 %1,

PEP B$BABEEGEMNE  H Duf " k. AFEN 50 mmol/L Tris-HCI (pH8.7) & rhi™.

AEBEES PK) EENE BB RCHMENZD FEH?T.

NS ERMPFPERME LK E 110 pumol mB'HIRT, A Li6200 BHEAE A WE X
WERELSETORE A HHESER, ABRAENEEXE, WUEFRERCO,E.

HERESBAUE & Amon™ K.

TANEARSE MK Bradford W% DR E G250 K", L4 MEBHEBEIRE.

2 HSRMTE

2.1 Ca®™ XPEMPEACE T — LB E MR R I
Charles ) Halliwell § 3R 4 Ca?* #1 % /R3C1E 3 iy FBPase MR K BERI R -1,7- — BE AR B 75
¥, 40 3 5T FBPase ¥ £ 75 % Ca™ 1 G LN H— BB LROLW

% Ruyters Al Miyachi B 7 #%:5, 2L NADH

fﬁ'J, Ca?* E'(J}m ‘iﬁ'”’ﬁ );ﬂ % l_:j Mg2+ m%%(ﬂc Table 1 Effect of Ca** on activities of some enzymes in peanut leaves
Ca’™ W iW &I 44 v+ i PEP R L B 1
(PEPCase) ®, A X3 ER M H 4

0 5 /L Ca®
WEE RSO ER, FRRY =
N - HMEEHHEM  Glucose- 0.037(100) 0.040(108.1)
B (PK) % C3-2+/Mg2+ PEAE 18 1 M, 73 6-phosphate dehydrogenase
MNEAERETERHEB®, mEEEY% B 1,6 B EE RS 0.082(100) 0.014(17.1)
Fructose-1,6-bisphosphatase R
iﬁl‘J % ﬁ" E ﬂﬂ /\ 5 mmol/L CaClz, ?ﬂﬂ % NAD- B8 H it B il S Al 1.328(100) 1.147(86.4)
Ca? 3T HE AR U B0 — SO B I% B S W (38 NAD-glycorealdehyde-3-
1 phosphate dehydrogenase
). NADP- 9% B2 H i B 5 S 6% 0.0427(100) 0.040(93.7)
Ca® % 6-BEPR I B %% I S B A NADP-  NADP-glyceraldehyde-3-
| S ' _ phosphate dehydrogenase
PR MR AR T W, X NAD PEP $2{L8 PEP carboxylase 0.031(100) 0.016(51.6)
BREMEREAMNEN B HIE PEPBtmrM PEP phosphotase  0.032(100) 0.016(50)
PIMERS® Pyruvate kinase 0.074(100) 0.036(48.6)

. FBPase. PEPCase. PEP 8% B Eg & A

8 Enzyme

Lh¥E ¥ Spedific activity
(umol mg! protein min’)
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PK % Ca?* 3ZUMH (38 1). FBPase & F/RXIEFIATE, PK RERWMHE TN, PEPBER
BES H R AR IR B, 41k PEP KM R RRR, £ PK /L BRI S B, % 1 4R U
], Ca’ xt-R/RSCIEFF A B AR ACI 0 X @RS A MR /R, TR 533 R 4RE 2 — 3.
EAIAE AR AT Ca?* (0, 5. 15 mmol/L) #Y Hoagland & F=i 55 B 408, WE K1
BEEYE, ZRFEY, FWRMMEEEER Ca¥ B &, 5M15 mmol/L & Ca’ 5| & B I o M %
(B 1), X155 Ca® I PIMHBRIKES 1k (35 1) & —B . FBPase. PEPCase 7l PEP BiBRHSHs %
B —B AL, 76 5 mmol/L Ca®* £/ TIEHRE., bt Ca®* M Ca>* HIEEEEEE(E 1.
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rates of peanut seedlings grown in
Hoagland solution containing different
levels of Ca®*

K1 &FARKYF Ca¥* 9 Hoagland & HIF Ff 09 TR A 4 i A9 BTG M 284k
Fig. 1 Changes of enzyme activities of peanut seedlings grown in
Hoagland solution containing different levels of Ca*

22 Ca™ MEEMRAXE. BRERFIG

PR R AT Ca® W& Fe M A4 E, 4 5 mmol/L Ca> BEUFF 89364 B R B,
Ca® M Ca* B TR, 2 5IFEAE 20.8% M 27.3%( & 2). Ca® xf7E4 Y& HR M W 5 Hxt
FBPase il PEPCase {tE 1 (B ) B —B M. WA MPRERMNEZA S ARG ZEL, EH
Ca™ W&, 5 A 15 mmol/L B T 15%( E2). X5 Ca? MWHI R R MEEE (AR —BH.
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HAHEEER, 05 mmol/L Ca®* BFEMHUMHFRTRLAEESR, 15 mmol/L Ca™ HFF
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MM ESERSE, THREab WERKGE2). K&, 5 mmol/L Ca* #3: 24 F
AHEFERK, 0 15 mmol/L Ca® BH¥FEML, Bk Ca¥ 55 Ca’* 5l R L S R L S5

ReE

AT X, 5 Ca** #n FBPase. PEPCase {51 (B 1) 4 %.

XF Ca¥ EHIBEMBIR, ZREZTDEECaM %2 FEKE " EENEEHEHERE R
é}Q—FﬁEﬁkﬁﬁﬂ%lﬂjﬁﬂzfﬁ, i Ca?* REH‘E% Table 2 Chlorophyll contents of peanut leaves grown

in Hoagland nutritions containing different

R EERIER R CaM) B L. Ca» & concentrations of Ca®*

BB AKE CaM 3 18E, Ca> 4l 44k iy - &8 1K Oizf concen- Chlorophyll content  Chlorophyll a/b
FBPase i5 4, (HELE 2S4S Cat kEE tration (mmol/L) (mg gFW)

. s R 0 2468+ 0279a 1269+ 0.029a
HRE, (234 FBPase Wfl, MANFES Ca™ PN 5 2486+ 0164 1270% 0.047a
B4 %) 7 47 4 (Ruthenium red) /5, 4] T FBPase 15 . 2683% 0.021b 1175+ 0.039b

HIETEAET. A RBERERW, BR Ca¥ IR H FBPase. PEPCase &AM E/EM, EARM
Ca™ ZAKCFHEFFRRPLI, B Ca™ PR, FRELAER, HYTEEEMN ™, M
HRe EFRBESD. '
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