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Path analysis of the effect of 1-MCP on the flesh softening and browning
in Lingwuchangzao jujube during storage
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Abstract: [Objective]Lingwuchangzao jujube is an excellent and characteristics table jujube variety in
Ningxia. It is rich in vitamin C, amino acids, minerals and other nutrients. However, it is prone to dehy-
dration, softening, browning and alcoholization as well as nutrition loss at room temperature after har-
vest, which results in the loss of edible value and commercial value. It is of great significance to clarify
the mechanisms of softening and browning of Lingwuchangzao jujube fruit for developing appropriate
preservation technology to maintain fruit quality during storage and transportation. 1-MCP can effec-
tively maintain the storage quality of jujube fruit, but there is no clear conclusion about the regulation
of 1-MCP on the key metabolites involved in the softening and browning process of Lingwuchangzao
jujube fruit. In order to clarify the physiological mechanism of postharvest browning and softening of
Lingwuchangzao jujube and find out proper storage technology, the effects of 1-MCP and different stor-
age temperatures on fruit softening and browning in this cultivar were studied. [Methods]Lingwuchang-
zao jujube was fumigated with 1-MCP, and then stored at room temperature and cold temperature. Four
treatment groups were included in this study including room temperature control group (RT-CK), room
temperature 1-MCP treated group (RT-MCP), cold temperature control group (CT-CK) and cold temper-
ature 1-MCP treated group (RT-MCP). Changes in flesh firmness, browning degree, and the contents of
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cell wall pectin, soluble sugar components, chlorophylls, total phenols and other related components
during storage were determined. The effects of 1-MCP treatment and temperature on the quality indexes
of Lingwuchangzao jujube were analyzed. The key substances affecting flesh softening and browning
and the direct and indirect effects on Lingwuchangzao jujube were investigated by correlation analysis,
stepwise regression and path analysis. [Results] The storage life of Lingwuchangzao jujube at room
temperature was significantly shorter than that at cold temperature. The fruit in the room temperature
groups rotted and deteriorated on the 10" day, while the storage life of Lingwuchangzao jujube was 56
days at cold temperature, and the 1-MCP treatment extended the storage period to 71 days. During the
whole storage at cold temperature, the firmness of Lingwuchangzao jujube treated with 1- MCP was
higher than that of the control group, which indicated that 1-MCP could delay the softening of Ling-
wuchangzao jujube. The absorbance of 420 nm (A420) gradually increased as the browning degree of
the fruit increased with the extension of storage. The A420 values of jujube fruit treated with 1-MCP
were lower than those of CK group, which indicated that 1-MCP could effectively inhibit the occur-
rence of browning. The CSP content in fruit treated with 1-MCP in cold temperature group was lower
than that of the control group after 15 days of storage and the increase in WSP content was delayed by
15-29 days, indicating that 1-MCP could inhibit the pectin degradation in Lingwuchangzao jujube under
cold temperature condition and thus delay fruit softening. The sucrose content in 1-MCP treated jujube
fruit was higher than that of control group (p << 0.05) in 15-29 days and on 56" days of cold tempera-
ture storage, and the treatment delayed the increase of glucose and fructose contents after 45 days, indi-
cating that 1-MCP could inhibit the sucrose hydrolysis. Under room temperature, the contents of chloro-
phyll a, chlorophyll b and total chlorophylls decreased significantly. 1-MCP significantly inhibited the
decreases in chlorophyll a, chlorophyll b and total chlorophyll contents on 22" days at cold temperature.
The total phenol content and DPPH scavenging power slightly increased in the early stage of storage
and then decreased continuously. On the 56" day of storage, the total phenol content in fruit treated with
1-MCP was significantly higher than that of the control group, and the DPPH scavenging capacity in 1-
MCP treatment group was significantly higher than that of the control group after 15 days of storage
(p < 0.05), indicating that 1-MCP could effectively delay the decrease in antioxidant component under
cold temperature. By calculating and comparing the decision coefficients, it was found that the main de-
cision variables affecting flesh firmness were total phenol, sucrose, fructose and chlorophyll b in CT-
CK, CT-MCP, RT-CK and RT-MCP, respectively. The main decision factors affecting flesh browning de-
gree of these 4 groups were glucose, glucose, fructose and SSP, respectively. The contents of sucrose,
glucose, fructose and chlorophyll b all entered the multiple regression models of fruit firmness and
browning degree as dependent variables, which had positive or negative effects. Soluble sugar content
showed different positive or negative effects on firmness and browning degree, respectively, directly or
indirectly. [Conclusion] The contents of sucrose and glucose were the important physiochemical param-
eters affecting the flesh firmness and browning degree of Lingwuchangzao jujube treated by 1-MCP
and stored at cold temperature. 1-MCP combined with cold temperature could maintain the soluble sug-
ar contents in Lingwuchangzao jujube, delay softening and browning, and prolong the storage time.
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Fig. 1 Changes in flesh firmness and browning degree of

Lingwuchangzao fruit during storage
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Fig. 2 Changes in contents of cell wall pectins of Lingwuchangzao fruit during storage

4, 1-MCP Ab 211 R K 2 CSP & & 78 e 351K
T B AL, 7E 15.22 A1 56 dIE B B K F (p <
0.05), SSP & AE WK 8 d DL [ 45 d.56 d i & 2
TxhFE A, HLAE 15~29 d 2E2% T WSP & & 34,
4 WSP U A H LN (R 4538 %237 d. 1-MCP 1] LA
FHRIR 25 1F T R 30 A SSP 1 B fi L K WSP Al
CSP (138 m .
23 I-MCPEIMEMREKEABHESEF
i

W 3 FroR A e i R R K R R A
HEFD S 2 23 (AR A 0, NIRRT LB W H 6

FE A AR & & (w, J5 R (18.53 - 100 g B 2 /&
T & B (4.86 g- 100 gD FIRBE(5.25 ¢-100 g«
T i 55 o T () S K, 2 S o W 5 5 0 T P A1
] 2R R SR B R . AU R I 56~
71 A, A A B S B (11.81~15.52 g- 100 g Al L bk
& (12.64~16.73 g- 100 gD B E & T RERE S &
(2.61~9.02 g-100 g o 1-MCP &b FF ) 2 SR AL IR
I3 (CT 4H)15~29 d LA K 56 d IR ft s A5 B v - 546F
H(p <0.05,HFHELE T 45 d 2GRS &=
(P3G I, 2 B 1-MCP w] ARG IR 2% 1 R oK
FRGHHEFE



2 A ELEE: 1-MCP A R BT R AR A #6785 e e JLam A% o3 B 257
—O—CT-CK —0—CT-MCP —2—RT-CK =—%—RT-MCP
A m 25 r —~ 20 -
z B Y
S (=]
7 =5
o g2
# 5 B35 10
X § € £
S < S
8 [}
1] 2 5
5 S
& E
J O 0 L L L J
0 20 40 60 80 0 20 40 60 80
¥k ) 7] Storage time/d TP 3K ) [A] Storage time/d
c ?20-
on
(=3
=15
)
e
® 5 10
~ 2
=3
[}
Z s
Q
=
=
0 1 1 1 J

0 20 40 60 80
5 1] Storage time/d

3 REKEPEUIEAAEES EREL

Fig. 3 Changes in contents of soluble sugars of Lingwuchangzao fruit during storage
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Fig. 4 Changes in chlorophyll contents of Lingwuchangzao fruit during storage



258 E I N S 4 5394

PR R R, SRA T RS A
w 450 - —o—CT-CK  —0—CT-MCP

5 5L A ORI, 7 BT T BT 7 S | —RTk —e—rmwcr
W45 &R T PR IR AR 2 350
ST 7 R B R TS B
KRR, 53Tl TR 2 8
S AR MO S 5 R T 1-MCP -
A TR 22 A I a AR b ALE T - - - -
aEEENRS EECED GRtREbERN T 0 g0 e
1. WS
25 1MCP SRR REKELHEERIAAML = s
R RS

LRI S AL T s nE, 52
RS RRAIEN A R SRR £ 2
WORSORJR LR OB E . MESTOE % 2
th» 346 R4 2% T 24 < BRI DPPH % B 179 S
FERTAT I AT T2 R R . RIS 5 0 '

Ty &5 /N 296.17 mg - 100 g, % i 2H 0 i ok A2 wp %t
FRZH IR SE Ay & AR 4K T 1-MCP 4. IR IR Y4 7K
AT R A AR (], A0 B B SRR D It
R B (56,71 d) Xt HEZH AT 1-MCP Ab 2 20 J 512 iz,
Wy & & ) B 2 163.77 mg - 100 g' F1 173.94
mg-100 g's WK 56 d i, 1-MCP AL FR ) R A A
My EREE THRAP <005, FHEH2Mab
FEZH 1Y) DPPH ¥ B JJ AN AR B 35 VE 22 =, T AR (IR IR
ZAEW 15 d J5 (B 22 d 4R ), 1-MCP 4b #4111
DPPH ji [ /744 552 s T X2 (p < 0.05), &1 1-
MCP 1] DU 2548 AR 25 1 T R UK R hi 48 Ak fig
JIHIBEAR

80

ek 1] Storage time/d

5 REKEFWREIRESEESEF DPPH FRAMEN
Fig. 5 Changes in total phenol contents and DPPH

scavenging power of Lingwuchangzao fruit during storage

2.6 REKEMEmRIEIRZ BV XS T
ANFEILE S 1-MCP AL BE R, R K A L A i
£ 78 FE 5 A0 SR AR 18] B AH DG 14 43 At 45 SR an &
AR, WNERB W, EREEAM T, R E L
CSP.HI &I BE RME S B 2 B2 FUHC, 5 SSPL i 4¢
Fa MR bEH SR EEFEIEMHKX(p <0.05);
R E 5 2% 3 a ISR b FIRERE & &= 2 K
SEAMEX, SEEE ERSEEEMXQ <

F1 REKEIELE D RRIEREXED T

Table 1 Correlation analysis between quality indexes of Lingwuchangzao stored at different conditions
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VE: CT-CK. 4 IR 7452, CT-MCP. 1-MCP AbHE /A5 4], RT-CK. X} IR 5 i 41, RT-MCP. 1-MCP Ab#a R4, RIA. **,* 537" {E 0.01,0.05

IKPAFAE S AR R

Note: CT-CK. control group at cold temperature, CT-MCP. 1-MCP treatment group at cold temperature, RT-CK. control group at room tempera-

ture, RT-MCP. 1-MCP treatment group at room temperature, the same below. * means significant at p < 0.05, ** means significant at p < 0.01.
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0.01). TR IR 25 1 T, SRSl B2 5 3 M ALk
S R R A, H A CT-MCP 41, fif /&
L5 CSP #1 WSP & & [ AH G M 228 12 5 T~ SSP. {H
ARG A5 A T X5 BB LA 1-MCP 2H 5 SR i 15 3 il
SRR (PIAH 5% R B0 /N T B 5 m P PR 5 B S e Ty
SREMM R RZE . RIRE AR, B E AL
b T St g R A S B A, e A =
J% DPPH i & 7t 3 L th B 2 35 1) 67 AH 08 6 &R
(p < 0.00). AR T K [a] 5K , R K
TR ST ) I B A 7 L, R I PU AR R G O A, IR
T A SR S AR R A T DR R
27 REKEFRABEMBEELSMEZ TEEAS
#r

FHI M 2T HEAS BE L A b 5] 1 5 4 9G4 56t IR
AR5 1 B A FH DA A TR R ) () R i
Xof R A AR SR A G 1 4R AR EAT 2 o RN A il
153 M1, AT DLW At 5 e SR PR 5 ) 2 B4R A
KB Fabn I B S M AE H 2R3 4 R R 2 FI5K 3

v

R 2 n] A1, R K A B A 2 5 5 5T 4 s (]
12 st RN 7 FE 5T T RIS (R = 0.849,
p=<0.04D, FRETHERREe=1-R ,1[&
71 HoAth PR B S 56 5% 22 1) 5 T 2 [ = i 1-MCP 4
(RT-MCP) 4, HiAth 3 A~ kb #4H %2 o[ A5 Y f 6 43
DR 74870, U WA 2R 5% 2 /8 LR M s 5 1 = L R R
BICHEAEN . Ao B4 (CT-CK) 58 B A1 < 1)
A AN PR CRBy 4% 3 b SRS /& [ DPPH J5 B2
FDHENAETY, A58 1-MCP 214 2 A8 br (RERE 5 -
SEEbEEINGE, EE AR NE S WSP & & it
AR T = R 1-MCP A 1 MR (5K b &
OBl SR L TR R B A
X HEZH Ak 1-MCP 41 . =3 e 2H L Z 3 1-MCP 2
HH S e SR PR 2 ) R SR B 0 i)y Sy R SR
A28 b & i

L@ AR5 M AT LAk — 35 2 At b DR AR Bk A

(R R 77 2K, B %A ) S 52 5 1 () L R T AN

%2 RERKEFRABEVSTEEARSRKAR

Table 2 Multiple stepwise regression equations and decision coefficients of Lingwuchangzao fruit firmness

4ib 7 EFMEIEV Y S TS

. . . .. .. . P e
Treatment Multiple regression equation Decision factor Decision coefficient
CT-CK ¥=0.424+0.026 X,+33.858 X,-0.443 X;+0.832 X, 1A% Total phenol 0.426 0.979  0.041 0.144
CT-MCP Y=-0.624+0.765 X, +15.678 X, JHEWE Sucrose 0.824 0.936  0.007 0.253
RT-CK ¥=33.274-1.199 X,-0.050 X, HBE Fructose 0.759 0.952  0.005 0.219
RT-MCP Y=8.263+36.521 X, 4% 2% b Chlorophyll b~ 0.721 0.849  0.000 0.388

TE:CT-CK 41h X0, X0, Xo, X 43 B8 Y 435 by Rl & 1 DPPH 3Kk 77 CT-MCP 41h X, X, 2 B R R RS2 K b & 5 RT-
CK 1 X, X 73 AR AE AT WSP 5 8 RT-MCP b X BRI 43R b i,

Note: CT-CK group. X.. total phenol, Xa. chlorophyll b, X. fructose, Xi. DPPH scavenging power; CT-MCP group. X.. sucrose, Xa. chlorophyll b;
RT-CK group. X;. fructose, Xo. WSP; RT-MCP group. X;. chlorophyll b.

F3 TRABARKKERAEES BEIEROBES

Table 3 Path analysis of flesh firmness and fruit quality indexes of Lingwuchangza in different treatment groups

AbF ¥ A R BLEAE [8]4%4F F Indirect effect

Treatment Factor Correlation coefficient Direct effect X, —X, X, —X,

CT-CK X 0.889 0.285 0.130 0.267 0.207
X 0.666 0.375 0.099 0.101 0.091
X; -0.841 -0.308 -0.247 -0.123 -0.163
Xa 0.846 0.234 0.252 0.146 0.214

CT-MCP X 0.912 0.824 0.088
X 0.547 0.229 0.318

RT-CK X -0.875 -0.796 -0.079
X -0.549 -0.384 -0.165

RT-MCP X 0.849 0.849

XX X Xos AR 20
Note: Xi, Xo, X, Xi, same as table 2.
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M4E . B3 v, A A, 5 REKE
i A 2 2R 300m K I 2  5  (0.889) , {H A Y 75
B0 R 1) B4 R R 0.285, TR) 424 AL A
2910.604 , i ek SRR R A R ) (R R A
IR (0.267) , 22 By 25 5 0] Al FEE 119 52 i) = 22 ]
BEE T . VA5 1-MCP 4150 i B 508 o K 1 [
TS E0.824), HE R b S EMEZIEN R
AN N 0.229 78T ot b J8E B 75 55 0 0 5 ) ) B2 1
F Z%000.318) = 3 xof [t 41 SR ot i P A d K )
B FAER (-0.796)

28 REKERABLTEMNBREAINEZ TE
DI

FARNREKERREEE R Z e EH RS
R AR R, 4 AP 2 56 [m] AR R 1 580 42 [A]
T<0.217, R RL R 22/ H 5200 46728 FE (1) 35 2 ]
FZHOHEEN . (REX R4S R AR
AR 3, WO G WSP SRR b
HAE R PR R . (R 1-MCP A FRIFEA 34
AR NARY 1 0 W [ 9 SR R s Z= 0T
HA AN B ER LR EZER, EEFE T R,
H K ZHIE 0.900 5 Z I 1-MCP A3 4 SSP A A
BES BN , SSP o IR IR -

Xof AN [ Ak B 2H S e SR PRI A 1) 22 AN A8 R ik AT I
BT, G5 RN FR 5 Fiiom . ¥A JEORT R 20, v S mi 36 2

*4 REKERABTEVZTEEAFESRKRAL

Table 4 Multiple stepwise regression equations and decision coefficients of Lingwuchangzao fruit browning degree

b3 EMCINE iy S HISEE RAFHL R P

. . . . g . e
Treatment Multiple regression equation Decision factor Decision coefficient
CT-CK ¥=0.231+0.020 X,+0.001 X>-0.873 X; Hi % 9% Glucose 0.618 0.954 0.000 0.214
CT-MCP ¥=0.505-0.009 X;+0.016 X»-0.413 X; HWIEHE Glucose  0.608 0.953 0.001 0.217
RT-CK ¥=0.030+0.049 X;+0.050 X;+0.000 X;+0.162 X, FH Fructose 0.900 0.999 0.04 0.032
RT-MCP Y=0.655-0.001 X,+0.022 X, 0.799 0.975 0.005 0.158

H:CT-CK A XX, X3 23 I FOR WA B WSP A4 3 b & 5 CT-MCP 41 X0,.X0, X 43 32 M A 47 4 2 b RT-CK 41+
X0 Xo2 Xo o X, 70 7R R HE - DPPH {555 /1. SSP 4% 2 b %5 & s RT-MCP 41 X, X 75 SSP HURBE S & .

Note: CT-CK group. X:. glucose, X>. WSP, X;. chlorophyll b; CT-MCP group. X,. sucrose, X.. glucose, X;. chlorophyll b; RT-CK group. X;. fructose,
X.. DPPH scavenging power, X;. SSP, X.. chlorophyll b; RT-MCP group. X;. SSP, X.. fructose.

x5 FRABARKKERABLESmEIERREES

Table5 Path analysis between flesh browning degree and fruit quality indexes of Lingwuchangzao in different treatment groups

A F LB 34 HEZEEH [E]420E ] Indirect effect
Treatment Factor Correlation coefficient Direct effect —X; —X, —X, —X,
CT-CK Xi 0.832 0.559 0.137 0.136
X> 0.559 0.374 0.205 -0.020
X; -0.577 -0.409 -0.186 0.018
CT-MCP X -0.894 -0.397 -0.400 -0.098
X> 0.870 0.484 0.328 0.058
X; -0.518 -0.254 -0.153 -0.111
RT-CK Xi 0.951 1.020 -0.152 0.166 -0.084
X> -0.203 0.331 -0.467 -0.036 -0.031
X -0.707 -0.291 -0.582 0.041 0.126
Xa -0.752 0.148 -0.581 -0.069 -0.249
RT-MCP X -0.935 -0.661 -0.274
X> 0.854 0.389 0.465

XXX X FIER 4
Note: X, X5, X;, Xi, same as Table 4.

JEE B LR 1T TR A 2% 0 vt 2 1 6 5 5 €0.559)
HIOUH 223 b 5 B EE A A ER (-0.409) . ¥
% 1-MCP 2H v ] 5 0 5 8 00 46 22 2 1) B 495 I 1 4
JH 28 Bt v (0.484) , T 6 25 58 308 3o 48] 46 W 5 S )

72 FEE 77 A 1) TR 43 A7 ) 52 W) d g A (—0.400) 0 25
% B R S R AR BB R K
(1.020) , 38 /& T HAR 3 M br i B EH 28, H
W DPPH i B /) FI 42 25 b & B0 078 5 L 1E
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SN E [ RRSE, T ER T AT D38 SRR kA AR e AR
BRI A ) [ E T, 53 DPPHIS & /1 Fl 4 3 b
RN RREEENLEAEHAER N RAER. =
5 MCP 20 S b8 5 508 1L SSP & s 4 #0487 A
(TR FH 2 4000.465, = T SR pi ) A R 2L

3%

R R 1 5 b A R IR A AR B G R
m R K R A S E R R A
NP2t 5 SR BH 1-MCP Ab B ] DL 4 e o S A A
PR AN Ve 75 &, $HI| SR SERPIR A S AR R TBOR A . 5K
Bt SR IAE O CIEg A6 AF R, 1 uL- L ) 1-MCP 4k
PR e RF T R SR SR B . AT F IR S
1-MCP S5 26 A 1 2% 1 R A A L S ff 2 1) 1%
I, 2K T A . SR S R 22 D B AR DV A
JEE P48 0 8 i o TR S R ML AR AL Y. A HIE A R B 1-
MCP #fi] 7R3 07 R s 2 SSP & & 1) R BN
WSP.CSP & & F . AT K IGEED AR R K
AR JE (RIS [R] 7K 1 SR AN 45 A AR
B R BTG, AN S5 G R RIRAE I S
IR, SRV LE AL FSCA M BE S5 /7R R
SERCAER A R b R A B3R ARG SR L VR
BRI = o0 T B A M B 22 8 2R PR AR B 2R, AT AR
Ko T KBEZ B & 8080 AR BRI /Ny
B S RN L, FP N WSP I CSP & &1 £ SSP
PP 1-MCP i I ] 7K S 2 A R % i
T S S 2% A 4 2 0 D SR I A Do I I A LA % T
SRR T 5 40 T 2 4R L S 1020345738

IS5 A A B AR At 5 R S R AR
ARG o RS A A mT DA o2 240 e P g s 3 1 <5 350
FESTERARDY . AHIF T 4E R R SR ek AR R K
A G SRR W B B T IR 1T AT 2 W R SRR S =
H, 1-MCP A UG i 1 ek s AF T SR S RE B 2 2 1R 3L
o I B S AU o O AR kSR S R R I A
g AR BN, 2R B g it A R R AR S 2 T
5o AT VERE S TR AR HTE FE MR YD, 1-MCPAE R
5 S AR PRI 57 8 A 1 4 P R A D 8 R A A o
ity 5 AT AE 2% SR SIc W A U gk R O 48 2% 2R S
A, 1-MCP 1] DL 2 #0035 % R & B (SPS)
TR IS PRI R (SS) 3 M 0 T 30 SPS
JE IR 2R 08 B (1 A A R R, AT 0 o SR I e g U e e
TrEMNBE. BeAh, SRS Ik JFEE A TG A

W ) EL AR A 5 5 e o8 S0 A0 B i o AR
2R R IR 5T R L 1-MCP AR BE AT L2 R K
FOEACH RS, IE G AR A I R IR A

R AR PIFE R G Tt £ 2 K AR B s
BT, 5 M FL R an PR AN E FR T 0 SR R AR SR B
Rl NS Il EP SO N G T AR
1-MCP 4t P 7] DA SE 27 M 45 3R 2 8 78 0 o 10 B
o LRSI 1-MCP 7] DLHEIR 1 55 A& Z4 5L iz
& 28 o0 AR IR A TP IR TR U SO, JE R SR ER
B, e R 0 ) SRS BT 2 0 S5 [ A R
1-MCP it 3 1 77 W 5 37 5 R i 4 3% B i 4 42 AH
REEPRIF LK, DT A28 A 400 1 B A R 26 %
HEL7 L R - F B . FLARAI ST IR 5 1-MCP &b
TR T DAY/ S5 o - 2 21 5 I 1 i, 0 e
B A AR R DR PR SRk 3 T S 4% - 25 9 e AP R PR 23
ER I G S

SRS SR 5T Tl R A AR R 2 5 SR AR AR
—DNEERER. FEE RS, 52
1, 2 W AL B (Polyphenol oxidase , PPO) %5 5y 2
W o fd I SE A RV B AR BR IR A B, KA
AR, 5| A R AL, AW 5 4 R I b
SN [A] A, R KR Sy & A PTG RE T T
B, 1-MCP 1] LARE 22 58 S Bt 84 e 77 1 FEAIK LA &%
DR AR S B B> o Xu SR AL R A K
I 1-MCP W] LAAT % B A1 3 et B S Sl A i 4, 38 42
Sk Ty AR S B T ) Jo 1 PR AR . 4 B 5E ™Y Ozturk 5519
MR I 1-MCP ] DAERE AR S8 & 16 5y 2K s
B APUEAYE (DPPHIGFR 711 FRAP B2 7)) , 52 5
AL R . R R RE T mi R T
Bl T PR 57 4H 23 o i P %50 (Reactive oxygen species,
ROS)FHPIRAS , k2 7 Z 2. T 1-MCP 7] DAR
AT I A% o SR S PPO B, 48 27 AL
V) g (Peroxidase, POD) . i % 1k & B (Catalase,
CAD) . j# % b ¥ B 6 1§ (Superoxide dismutase,
SOD ) 41 11 AU R g % 12 1) 1 P, 4R RF SR S 1)
Sy S B HUR A RE /T, B ARV R B R A
&[20-31,47] R

18 R KRB R RS AN R A — R Y
A B AR A A A T 4 i B A R SR e A 3 TR
il T R A A S X e B [RIAELE A A LR &R
FUAHEAE R, 3 5] 8200 25 SR S R 5 ot T . 838 12
AHIF AT A 3 2 B i 5T 4R AR 23 A K I 1-MCP A B
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