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Related Enzymes in Phalaenopsis
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Abstract: [Objective] The aim of this study was to find out the main phenolic acids which related with tissue browning, and
analyze the relationship between tissue browning and total phenols and related enzymes in Phalaenopsis.[ Method 1 Three varieties of
Phalaenopsis. spp. including P. China Best Girl (A1), P. amabilis BL. Jude Butterfly (B3) and Dtps. King Shiang’s RosexJetgreen
Firbird (R4) were used as materials, high performance liquid chromatography (HPLC) was used to analyze phenolic acids of them
qualitatively and quantitatively. And the dynamic changes of total phenolic acids contents and the activity of PAL, PPO and POD
were studied. [Result] Chlorogenic acid, catechol, catechuic acid, caffeic acid and gallic acid, p-hydroxybenzoic acid, coumaric acid
correlated with browning, and the influence of benzoic acid on browning was neglectable. Total phenols, PAL and PPO were
positively correlated with browning; POD played an important role in browning; content of total phenols showed a positive
corelation with PAL and a negative corelation with PPO and POD. [ Conclusion]) The related types of phenolic acids in browning of
Phalaenopsis, as well as the relationship between tissue browning and phenolic acids and related enzymes are clarified preliminarily.

Key words: Phalaenopsis; Browning; Phenolic acid; Total phenols; Phenylalanine ammonia-lyase (PAL); Polyphenold oxidase

(PPO); Peroxidas (POD)

0 3= HURAR, AR NIRRT 30 e i
= A SNBSS R P A A, ™ BN AME
UWFCR LY W2 B2 A 22, R R . RGEWTTOMIRE 2 AR LR, 0 T4k

Weis BEA: 2006-03-23; $#3% HHEA: 2006-06-01

E&WHE: FHK “863” IiH (2004AA241200), % “+ 1”7 BHEBGIHRITIE (2004BA521B02)

EERIr: B 55 (19779, &, WIMHEA, Wit, W55 oA A k. Tel: 010-68919542; E-mail: lindar0508@126.com. JMIfEH & 40
(1964-), 2, WL AN, W50, W7 o R B 5 45 %, E-mail: gehong@mail.caas.net.cn



2198 e I € i | /A = A 41 45

PRI RO, A7 et R [ B8 2 o e A
m R T A R B e S R AT
NWTFUHEREY FLAER, [ A 56T SR 0] g i 4 21
B ORECT KRWTITAR, (R HIZ R 2 G IR I
Iy R RV B 2 1) A A T 3 AR RN AR GE I T i
. BRI, AT d T IR A 2 Rl AL
MEALVE I N IR RS, MR Tt i 3R 5 1 7 A Ay
TSR R, B RYAERE S ESME
PRI 3 ANEAGATR BBt — AR
SRR IR BACH 4, R AR I RN, HH
PIRHSRA—FE, SRR KR Y) TR SR & AN o
KNEIRIA AN (PAL) LM RIS K KL
Z WA (PPO) 25| My RP i A AL ¥ 1= Ak
Wi, AR (POD) ZAEMIRN —FARR E LN
SO, 3 FhEEA ALY SR AL AT IR ),

CABTFEOIN LY A LL 3 ASH AR TR AN [m] Fr gt
22 R DR R R OO R LA T R S
SERINT, IFREIEAE A R i A R
BEEMISh AR TR g SR ) ] 54 5 8]
W AR A ORI IR, IF TS & AR
BT A 2 TR PR 2R AT 5 RS B~ 2 (1 A BEAT LA,
97 1 B 2 2 B AR AR SR AR R AN

1 #MR57ZE

1.1 ##
Fh ] e b AR 2 B 5 S A8 T 50 BT I 2 5 A P
‘China Best Girl” (A1) . P. amabilis BL. ‘Jude

Butterfly’ (B3) F Dtps. King Shiang’s Rose X Jetgreen
Firbird (R4) o {ELAF R AME AR I 4 285 IR R
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Fig. 1 Browning explants after 15d’s inoculation of A1, B3 and R4
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.21 BBREMEZESN EWUE 3 AR T4
MR, Ji R4 h : BRIk 1/2MS+IBA 0.4
mg- L'\ pH5.8. JJE 25C. JH 20001x, K552 A
HEEAT IR A8 TR € 20T KDL B AR R AR A
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(0.4 emX30 cm) ; YidhHH: 35% CH;0H-65% H,0
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B o SN AR RN B AL B0 T 34°CKG AR 3
min, AJTREMER 15, 470 nm P T LA,
B 1 min ids 1RO, Hdsk 5k, ARG LR
Bl Ay 224K 0.01 —MERVE TR (UD

BTG = (A Ao X V) / (WX Vs X0.01X ) (2)
(2 W, AAye ok 470nm SR, SN ] Y I
R Ve AEREEAT (mD s Wi 5 4 K
BEE (g) 5 Vs A BT B AR (mD ;5 t
NN (min) 5 RS ERA A U min'

2 HRE5SH

2.1 AEHEZFZE IR = SMEARRY SR E I EE 2T
211 3ANEMARKGTUAFEHRM LS E
M 2 WTRUE 3 A oA e AR s 34 A R H R
PR s AR ATNS T2 EE 1) AL AT B3 o R G F2 2 IR 5
My A R e ) b, R L AT R . L
Py % 45 D R (1) 5 e AR B vy, B Ay AR ™ B ) S PR AL
R, B3 IRZ, {EMREARI P R
AR BETFIRE EE R EI WA Al &5

351

= = Al 3.28

% 30F = B3 2.92

)

E O R4

2 25

o

S 20F 1.83

5 1.69 .58

(-9

< sk 138 1.44

5

g 10F 0.9

::’ 0.69 0.719.6

g 0.5F 0.37 0.360-45

53 @0-030,01 00 ,ﬂ. 0 00 0
HArFER JLRR SR 4K E) o oA I el FrE Fal R ARG

Gallic acid  Catechuic acid Chlorogenic acid ~ Catechol P-hydroxybenzoic acid Caffeic acid Coumaric acid

Ferulic acid  Benzoic acid

2 A1, B30 R4 MMBmEMAREE
Fig. 2 Contents and types of phenolic acids of A1, B3 and R4
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Fig. 3 Contents and types of phenolic acids in A1, B3 and R4 after browning
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Table 1 Variance analysis of PAL, PPO and POD activity and contents of total phenols
LN Hi A 775K Variance analysis
Cultural days(d) Varieties PAL i1t POD %% PPO itk Ry
PAL activity POD activity PPO activity Total phenols
Al 12.99+6.11a 21.84+4.39A 1.87£0.57a 21.53+431a
0 B3 593%1.17b 9.12+1.05B 1.91+1.23a 19.46+3.85b
R4 6.85+4.39b 8.99+1.23B 1.10£0.95b 18.94+3.06b
Al 21.53£8.02a 12.18+0.96aA 2.561+0.57B 20.29+4.15a
2 B3 20.601+4.93a 20.58+3.87bB 3.79+0.42A 18.73 £ 5.46ab
R4 25.42+11.88a 14.68+2.31cA 3.27+0.69AB 18.41£3.04b
Al 9.51+091a 20.02+£4.12A 1.89+0.50B 20.12£4.03aA
4 B3 470+1.41a 52.02£12.56B 1.80+1.58B 16.68+1.79bB
R4 15.79+£19.31a 31.29+£4.39C 1.25+0.68A 14.1942.30cB
Al 105.49+3.47a 12.60+0.93aA 0.58+0.31aA 33.18£6.47ab
6 B3 110.02+4.16a 11.95+2.16bA 1.29+0.62cB 35.19+4.42a
R4 101.23£5.71a 34.25+13.47cB 0.73£0.55 bAB 29.84+4.48b
Al 10.28+1.21AB 2.234+0.35A 0.59+0.53B 33.93+6.47a
9 B3 12.69£4.10A 3.85E£1.21A 1.124+0.28A 35.324+7.35a
R4 7.33+£1.23B 21.36£5.99B 0.39+0.10B 33.16+£5.24a
Al 7.631+1.83B 2.18+0.13aA 0.5410.15aA 24.77+3.41B
14 B3 15.16+5.83A 2.96+1.42bA 1.10+0.18bB 31.67+£5.24A
R4 6.961+2.85B 8.261+2.36cB 0.294£0.14cB 16.03+3.69C

TR I R . RAARKRS PR ZR B (0=0.01), RFNG AL BFKT (0=0.05)

Values represent the means+=SE, and the same capital or small letter within the same column indicated no significance at 0=0.01 or 0.05 level

KA 4 KA, AT E G FT Al ) PAL G PEARZE
TR )RR RA, AR TR B3 AEEERE AR 9 K
FZE 14 KM PAL iGTEt L R4 &, HZERENE
K (1), R E )5, PAL #E RS

o

il

3 AR R PPO & T iU tH IR AR RS 5 2 K,
HAE A (B 4) , BRI 2 KAE 6
K, R4 [IETELL A1 A B3 FLASN,  HA I A) 462 1™
FI SR AL AN B3 (1) PPO 5 LR i T AR FE 14 i b
R4, HIEWRFEZERAKT (R 1) o UL 2
A5 PPO AR KRHR, RS HE, HiEVEdS .

3 AR POD WG R HAA—F, B3 Fl R4
B4 BIHE RS, Al BRFRE. BT TR
fkash (B 4) o ik B3 i POD iG AR MG 55 4
FIETERER) 5 A8, (EH & A AR FE AR R, 3t
25T HE R AR EAAR R, B
POD (1335 1 AT e DA S FIOAS ] 33 32 e DR 22 10 5
MARKZES.

2.3 PAL. PPO #1POD 52 & 8L HAXMEL

TEME = YA TR R, BAEEE 4 R aii
fiX, 7855 6~9 K&, PAL IGTETEEE 4 KRR,
56 RiEtEi s, A R IEAHC, KRS 0.4699 (&
1. & 2) ¢ Ifi PPO EHERNE ST 2 KIG Tk my e tHIL,
UG —H P, MM &R 0ae, MRy
—0.41326 (£ 1. £2) . 3 MiFl POD iGHHA 4
Kb, 50 i RS, A RECH —0.37258.
MAHK RECKA, 3 Kl 55 Sy B A G Ik d K

k2 REPEE. PAL. PPO F POD Z 8] A94E K1 5 4
Table 2 The relativity among total phenols, PAL, PPO and

POD
PAL POD PPO &A1 Total phenols
PAL 1 070701  0.83205 0.0491
POD 0.09727 1 0.57061 0.12784
PPO 0.05381  0.14327 1 0.08826
0.4699 —0.37258 —0.41326 1
Total phenols

FER AR AL, A bAoA R K

The lower left corner represented relative coefficient, and the upper right
corner represented significance level
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