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Abstract

A common problem with growing plants by individuals who are not
professionally trained is the lack of knowledge in terms of the amount of
watering needed. Overwatering, underwatering, or forgetting to water
plants are a common occurrence. This may lead to wilting, poor growth or
even plant death. The aim of this study was to develop a soil-based
vegetable cultivation method that requires no watering from seed sowing
to harvesting for individuals with no horticulture background. Lettuce
(Lactuca sativa L. cv. Hong-Cui) was used to investigate how its growth
and physiology were affected using this method of cultivation. Four
nutrient solution treatments were used, which included 2 g.L-! urea (500x
dilution; U500) and 1 g.L! urea (1000x dilution; U1000), as well as
Hoagland’s solution (HS) (full strength and half strength). In addition,
three soil:water ratios were studied: S1:W1, S1: W2, and S2:W1. After the
fertilizer and soil were mixed, agar powder (15 g.L™!) was dissolved in the
soil-water solution to create a gel-like medium, on which the lettuce plants
were grown.

Results of the study showed that, regardless of the soil:water ratio,

the lettuce grew best in the soil-agar medium supplemented with full-
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strength HS. Their leaf numbers, leaf area, and leaf fresh weight were
significantly higher than lettuce grown in the other treatments. Only the
dry weight of lettuce cultivated in the S2: W1 soil-agar medium containing
U1000 urea was similar to those grown in the full-strength HS treatment.
On the other hand, lettuce grown in the S1:W2 soil-agar medium enriched
with 2 g.L ! urea (U500) produced the lowest number of leaves, leaf area,
fresh weight, and dry weight, which were significantly lower than the other
treatments. Results also showed that the total chlorophyll content of lettuce
grown was significantly higher in the SI1:WI1 soil-agar medium
supplemented with 2 g.L"! urea than those cultivated in other treatments.
In contrast, lettuce grown in S1:W2 containing half-strength HS had the
lowest chlorophyll content.

Lettuce cultivated in S1:W2 and S1:W1 soil-agar medium
containing 2 g.L! urea and full-strength HS, respectively, were found to
produce a significantly higher amount of NO3 than those in other treatments.
On the contrary, the lowest NO; content was detected in the S1:W1 soil-
agar medium enriched with half-strength HS. With regard to calcium and
sodium content of lettuce leaves, a significantly higher amount was found

in the soil-agar media supplemented with urea fertilizer than those
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containing HS fertilizer. The opposite was true for the potassium content
of lettuce leaves.

Wilting of lettuce plants was not evident in any of the treatments
from seed sowing to harvesting. This study successfully developed an
innovative method of growing lettuce in soil without the need for watering
throughout the 28 days of cultivation. This soil-based cultivation method
does not require any mechanical components, and to the best of our

knowledge, is one of a kind in vegetable cultivation.

Keywords: soil-based cultivation, agar, lettuce, Hoagland’s solution,

urea
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#v & iv%& % 45 $~ 2_ - (Battineni et al., 2018) -
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2.5 R %
TRETROPREIAT B IE AT B AE S S
PeniiFad v RS 2 REARATE kA 2 R4 o
BREAFEIE AHRYARIALRE L2V GIRE - F b
FBH A R 43 5547 £ (04 gL A T & AR E 1l 4
LT prh i 4 A i %}z,ﬁq SRR REE B EMEER
(5-15g LNy PenaiFd b dFEEFERE A FTHMA A LD S G R i -
THRE 28 X T kA EES AT T AR X ARG 0 1§
WEIE D SR A  4 (S KW Bl AT > 2 w5 SI:WL ~ SWLS
S1.5:W1 ~S1:W2 ~S2:W1~S1.5:W2~S2:WI1.50 #k ~ 2% 4 2 %
BZEREGE P AR REHIO] RAXEFREAFTER L
BE TFARADIFEIAS L R bR 2 2 F B2 LBART G0 8
BERET P8ISR B BP L 2 RN 22 E(E22])

PG RA DR EAFL @Y ARG E ERRILR 2R F
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LK e

301 REHZ 2 LR
3.1.1 #5%& &fi
AT R SR LR AETIRGF AP 2021 £4 4

e’z § F (Lactuca sativa cv. Hong-Cui) °

3.1.2 3% ¥ &
AT g BRSNS EREAR B 2542°C 0 R
BX T70% etk o & k- 18 (LEDs, &4 4 F%im3 L

=& ) k&5 »xif 5+ PAR (Photosynthetically active radiation) & 115

pumol'm?sec! » kiFH 5 14/10 -] PF(P /&) o

3.1.3 @FE&A1

L ARz 2 ALEr 43 545 & 3R (o B e U @) S 1 2
Fo15% - 2EEFF 15% 25 (49 15% - BEFRIA1LE V45 4%
4485 3%

2. B — A (SRR U P) s A 2 F 46% o
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3. EH# W3 %% Hoagland’s solution (HS) fiz * (Hoagland and Arnon,
1950) o

4. 4& B Euflor & 3 & 2 (R Z F L F 7 T2 2 EULOR
HUMUSWERK GMBH) > = > @ > % 1% ~ 2#fF 0.1% >~ > % i*
00.1% 5 #5F 90% -

5. ¥ 1x % (Perlite)

6. EEHGFTLEE L L L M)

314 3% %R
EEHALAHTAUA LR HEE N M RIE AL B

RBER > ¢l 4 5 E 42ecmF 42em B3 T.6cm o R 5 E 40

cm F 40cm B SS5cm BF EMAFHFE S 88L A KR P F AL

415cm F415em > P FFHIV(B 3.2) 5 £V E S 35cem e HFILREF

£ 10cm °

B 3IA)LER R B)KE R
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Bl 32(A) 8% 5B Es 9

32 R

i?%u«#%gﬁi%%gz&%ﬁ@%@a%ﬁgfm

TATFORAE AN N BB ELE S KA aber A BkAZ A
P2 P AR IR M A DI T kR ERES

ET RN T RJEA I e X Bk A T EREF R R &

\4

12
oo R S ERREKA A o Mg ek k2 RAL e @

BELARTFRF T35 2 BFEFRAL - Z L2

tg/}'{r‘]:a\'/-x‘j:/v l ?Y‘ﬁ— /)é‘ /’J\/é\/” % 5 r]{‘fg ﬂ}%’—" o

3.2.1 § B2

THRERF ARG PGS FEL LD L LA R

e

?r_—ﬁ_ﬂw;}:iﬁ_;ﬁﬁ& ;;g;g,g@@g/% ﬁ%ﬁw-}i% RO -k 2 gL
(500 &)~ 1 gL(1000 &)= #A&IZ(US00 ~ U1000) » % F o fiss %
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/% (Hoagland’s solution)i# * >k & HS~ X kR HS = fak & a5 %

AP DI TR Y 2RI AR IZTLIRE L2
Mg E 4 » AR P 43 547 £ 92804 gL ) -

AT R BRIPEIGEE HS W mgBle 2 = f 4 -kt By
BB (A A 3ok ¢ ) A sl 5 STEWISST:W2-S2:WI (S &3 % 4 5
W R &oR) o #73 R ovsl gl ~ Re3g £ 3R &S EFFHRTF
hg

FPRFELBBL(W3. 1) &2 kvt bladlhy 5 44

13‘\; /-\3-; 2
/

[

S
u
N

3

B ¥

i}

o\ k2

L%+ :44Lk (S1:W1)~58 L%+ :293L-k(S2:WI)-
293L %+ 1 586L k (S1:W2)-

F ALY 2 AR L 2R R 2 345 K BT 4P
e RBFHRIT FAJLT 24 XM E IBHEFEL

%08 % 14 kP kol o

3.2.2 R B4 3
1. R dBped il o4e » FE R (5gL!) (2@ r 7 B9 i
23 > F%r R FS & 121°C~ 104kPa T B RS 745 4B o

2. Hid FB TR AT B K 3 b~ £33 5 E (R 3. R
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A2

Wi > ppER IR E A2 pH 358 58 -63 2 £
R PRAR (R 33) 0 B 34 B 35 AEAGEFREAS
Faila B 24 - KRR 0S 2A(R36BEI 5 55
(F13.2) -

3MEEMAI SO ZEI AL R 03 0k B RIEANRE
BF W FHRFTAFIERBLEEERY > AT -4 =
BREEHLEEE s LED B XRT IR T 5 28 3 Bk

BT o470 B 3T 5 A F HIALE o

Bl 33EEREAFTL 242 AHAESG 5 B)RG
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»

Bl 34 FFREAFIG P R

S

Bl 355 FmE4T(A)E G 5 (B)RS
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Bl 36XEREAFI 3442 kisA)%5 5 B)RG

3.3. #iR|FE P
3.3.1 fEef KA A

l. EHEEE Btz B PMPIEEE > H >

s

Y

’

2 3(g) -

2. JEHRICE B fE R B IR0 B O 70°C B 24 ) R R

ha
gt
=1
=
i
Fr
3=
(\x
X
~mh
Yon
W
J
{4~
bl
grul
&
H N
fmi=
4
=
o
R

ImageJ (National Institutes of Health, USA)#ic 482+ & B

T
—‘F
~xmh
Yo
gt
(m
bl
Enu)

H oo AR H = 5T o (mm?) e

332 ARA O TR ZHPF 2K

ARG R EAFERERESAS Y2 2EREE i


https://zh.wikipedia.org/zh-tw/National_Institutes_of_Health

R - AT 4TS 2 40 45 (Horiba LAQUA twin NO3-

11 ~ K-11 ~ Na-11 ~ Ca-11, HORIBA Advanced Techno, Co., Ltd, JP )

(w
R0
g
%
E
?&
She
:(\
=
38
E
%Tz;‘;\
ki
N
“E
¥
k=)
)/
%“;:
4y
IR
e
ki
S
IR

333 FF 5t 4 2 Pl

# * Chiu (2009)z. # ;= » B~fe R B » 70°C &4 P 52% 24 /)
il 2GR E o Hlg kR4 > 10mL 95%
o gy B 10 A48 0 3t 25°C ™ F ik dtw 2000 rpm 10 4 4878 B
FiR TR FER > BB 20 ul 4e » 730 pL DPPH 3873 i
(0.1 mg 1,1-Diphenyl-2-picrylhydrazyl - 1 L 95 % Ethanol) > £ #¢ »
250 L 95% ¢ @RI =3 > #FE 30 £ 4E18 0 A kKRR
(Microplate Spectrophotomemter, Biotek Instruments, Inc., U.S.A)*% &

£ 517nm TRl E T E R o BH s Ed > N B e oo

Frdl (%) [1-(F R e fcd /4R esiciE] x100

334 % %2 R
#* Chenet. al (2012) 2. =2 > #H#0.1 g Rk &4~ 10

mL % K¢ 2 F 10 » 48 0 3t 25°C T 3 i 3w 2000 rpm 10 4 45 (8
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Bt GRS F PR 0 B 5 s 7 £ Y Folin-Ciocalteu vt ¢ % ] 2
B IRz £ 0 BE B 150 uL 4 » 150 pL Folin-Ciocalteu 387

(INYR & R85 » #3510 2415 0 4~ 150 pL s fe 4r (20%
Sodium carbonate) & F 323 » #§ 30 481 > U KRR
(Microplate Spectrophotomemter, Biotek Instruments, Inc., U.S.A)*% /4
£ 730 nm TR T AT E g o BB &2 0.5 mg/mL Gallic acid

fe®l o i~ 5 mg/g %1 o

335 RELFZFSEY R KR

# * Maadane et al. (2015)2 = = > #F fE Rk & 0.05 g 4c »
10ml95%¢c g ® B 1 A48~ 4°C 255 T E#FE 30 ~ 48
{03 4°CT™ 3@ g 2000 rpm 10 4 4518 B~ F /% 200 uL jF » 96-
well 3445 ¢ > 124 k& B 2+ (Microplant Spectrophotomemter, Biotek
Instruments, Inc., U.S.A)** & & 664 nm ~ 648 nm ~ 470 nm T jp| T_%
e EHT o BTN EF L P2 FER o TR Z Db BER
FEIHTREGETE -

® Chlorophyll a (ug/mL) =13.36 x A644 — 5.19 x A648

® Chlorophyll b (ug/mL) =27.43 x A648 — 8.12 x A644
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® (arotenoids (pg/mL) = (1000 x A470 —2.13 x Ca —97.64 x Ch)/209

® Chlorophyll a+b = Ca + Cbh

® Chlorophyll a/b = Ca /Cb

3.3.6 3it4 7
@ 5% o118 2_ b1 SPSS £ A H0RE 5 17 % (SPSS v. 17) st A
197§ RS 10 2 4T (ANOVA)RI% 1 BT F 12 > 5 v g4 37 5

£ Z iEte T (Duncan’s multiple range test)~ 17§ Zdicdy » &7 & L

L 32E 2 iR o

27



)

e

2 ® ¥ Lactuca sativa cv. Hong-Cui

L
| e

4okt By S1:W1

S1:W2

S2:W1

& - 500 & ~ 1000 &

Hoagland’s solution 100% ~ 50%

~~

BT R TR gma B

~~

%28 X FkER

CBFEZZE
ZE 2

Ik

Bl 3.7 &7 s kR EYE 7 %2R
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ATRRENEFEELE LT BASER L - B P FE G
Erfc - Eof HE EEA0D > REFSE BT B
BB AL KA ERBERE A THERTEIR -

AFHRLEBCFE LA REEFREAT 28 X SR ERED E
ATERE B AR 42 AN EF ERBRTRERILZ 2 &
AR B HkEl o m Bl 43 Bl 4.4 4w 5 HS vl gaw 2 4 Ekiw
2 HBRB OB A5 B 465 ERSLEFRENT AR BRI E
BB HS ch/i 46 3 PA213,5(H 4.6D1;D2;D3)> @ 8 v

IR P OAE(R 4.5) B 47 B 4.8 5 L ASREFR L 4T AINED
B R R R 22 R B 2] RJEERINT 2GR B2 2k (]
47A3;B3) @ 1:2 2 1:1 A2 7 P &T(B] 4.7A1 5 B1 ~ A2; B2) >
U1000 7% 4 -k B EJEHR k1t US00 ASZ P 5 75 B (B 4.7) 0 ¥ ¢
Eomd R B M HS Mokl ed® 2 49 % F v AR eJZ P B (R 4.7

Bl 4.8) B 49 410 5 & ASLEER L 4 T35

@

GRS

".‘m\"\
S

PR A IR il 2 2l A 2 2 BB REIR £ 355 (R 4.9A1;
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A3;B1:;B3~F 410C1;C3;D1:D3)> @ 1:2 /i Fad2 kA ?
RFAPFTRE ERIBEAL KT P AL K (B 4.9A2;B2-F 4.10C2;
D2) -

= :‘5— 3 pﬁzknwflf?‘&éfﬁ]#&’ %K(I%]411)”’%éfl/}§

1+

BOHS Rl g® 5 b % B2 v g2 A F 124 B (P<0.05): US00
Tl SIIW2 ASTE P B F MO AT AR o w BT R A Y iR
2okt Bl 1l 2 2] Rz RE ST BEFELE A US00 7R
= a4 okt B¢ SIIW2 AST A F 3t STIWI & S2:WI AJZ > ¥ U1000

2 HS AL EIE T G Al B % 0 e 2 HS WL B kot | AL

E-)
=
m-w{_
£
‘ﬁ'—"
*55
TWJ*

BRWr %ol ig? > & n 2 kR HS = /84 -k
Pl ERBIHFF DL EARHS =2 kot AT > & 8 el
ZAJER A ARl 2ok 6T UL000 #7F 2 ok AJZ 2 5 dch B gt
US00 = 4634 kb 6 A 2 e B R % o

BB 412 Er AP Y 2R EA L > HS =1 KA F

LR

r_rs'k-’{

CE Y H v A A2 (P<0.05) 0 2 ¢ S1IW2 £ A i > SIIWI
PXEOSIWIAREZL = H2RFYFHFELE > LFEEGH
B Bt 5 US00 AL SIIW2 &JE o 2 -kt b2 & U500 ~ U1000
L HS 8wl e STW2 AT Ap H iKT fe 3f eh STIWT ~ S2iW AU
P HFEIE > L2 HSWRAILEE R 2 o VO BRER R R
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Sepld i G RS E G PRARE > 2 HS B8 2 k0 b2

SRFFTLER HS > 4 B R RURIL A US00 = 64 kot

B4 ] 1435 U1000 #7237k b > 2 E 8- B R & o
AFPIFREFER/RELLE Y- Eaffe*4pk > 2 2 HS

el fE R B R A TRB (B 4.13) TEHT T IR EF

| \3
=

:r%-

m

124 B (P<0.05)» @ US00 %L S1:W2 4 F AJZ 432 chic § E 4

i A (B 4.1A2~ B 4.2A2) {#F E HiciE W MY H T AT aJZ(R] 4.13)0

F_‘-

PERTERE o AR B S R PR HS R 11 2 2:1 AT
2P REERLR v SIW2 AJTE ¥ 3t SIIW1 2 S2:W1 £J2 >
2 US00 &2 U1000 &2 7 4 40 fe S % o

PRAEI RO 2R B4 E 28 218 BT 2 HS ol
SIW2 4 H AR F Efr £ 8@ 5 5% (081 g) > @ fipl 2 -kt
BleUS00 9 f B2 = § Efc L HiE 3 51024 g)  # {23 Fp £
3.37 (8 4.14) o 2 -kt g2 P US00 ~ U1000 2 £ HS 5 e 1:2
A F 2 §o £ Bl B B B F K0t 1] o 2:1 &2 (P<0.05) > fz > HS #
FOSLEW2 2ok A 2 e FERICE BB g ch SEWI &
S2WIL 2 kot i) > 2% = HAJTF 2 o fE4E e U000 %42 S2:W1 4

L L2

Kb bl BB 2 EE

e

K

T

MEFEv RA AL {184 RE
22 HS 284 K22 AR B F LR -
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Bl 4.1 =& E4£52 & U500 (A)fr U000 (B)2 = 482 -k 6] SI:W1

(1)~ S1:W2(2) ~ S2:W1 (3) iR & 4 FA S 28 = 4 £
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A3 B3
Bl 4.2 = & £ 4832 & U500 (A)fr U000 (B)% = &2 -k & ST:W1

(1)~ S1:W2 (2) ~ S2:W1 (3) R & A FAIL § 28 = b ¥

*BIP 2 G Scm bR
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b > TSR

C
g Cag

ko bl

7

1.2

B HS (D)%

& 2k R HS (O)fr2 ik

%28 % 3 E

T2

f

S1:W2 (2) ~ S2:W1 3)i¥- 8 &

~N

S1:W1 (1)

Hoagland’s solution)

i (HS =
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Bl 44 =8 F4 a2k R HS(O)fcL k2 HS (D)% = #8247kt &)

SI:WI (1)~ SIW2 (2) ~ SZWI B)EFR & 4 FAJL § 28 = jp > ¥

kB (HS = Hoagland’s solution) *B] ¥ 2. 4 3 5cm ' ] %
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® 4.5 % 28 = U500 (A)fr U1000 (B)Z = f& 4 -k vt

SI:W2 (2) ~ S2:W1 (3) R & 4 2 4 o B
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B 4.7 % 28 = U500 (A)fr U1000 (B)% = &2 -k+* ] SLLWI (1) ~

SI:W2 (2) ~ S2:W1 (3) - § R & 4 2 A NH
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Bl 4.8 % 28 % 2L A HS(C)fr2 L& HS (D)2 = 62 -kt &

S1:W1 (1) ~ SI:W2 (2) ~ S2:WI1 (3) #F %R & /1 B2 AINE(HS =
Hoagland’s solution)
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B 4.9 % 28 = U500 (A)fr U1000 (B)% = &2 -k+* ] SLLWI (1) ~

SI:W2 (2) ~ S2:W1 Q)R & 4 H 2 2] 5 B

*BlY v A Scm bR

40



Bl 4.10 % 28 = ;L& HS (C)fr L & HS (D)% = 6.4 -kt

SI:WI (1)~ SI:W2 (2) ~ S2:W1 (3) # ¥R & 4 2 2|5 BI(HS =

Hoagland’s solution)

r

*BlY v A Scm bR
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Ak R 72
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Bl 4117 ok B & K4 b bt § EH 5 e 55

800
700
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100

¥ @ it (em?)

U500 Ul1000 2HS -’F—HS
Re st i 32
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NS
w

o

B 41272 Bl ERZ RI VP T EEd L EBE
H P A7 e F A UERH AT S £ £ R ¥ (Duncan’s multiple range

test)P & <0.05 # TEHEFHLE -
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20
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L

st 10
5
0

U500 U1000 2HS FHS

Aok e 22

mSI:W1 mS1:W2 mS2:Wl1

Bl 4033 B 0o plh & & -k 40 Gl B E 2 B

U500 U1000 2HS ¥ HS
Resk R 3F
ESI'W1  m®mSI:'W2  mS2:WI

Bl 414 2 e resplE & 2 K20 G e § B i 2 28
Bl E N e e F 2 UERF AT § £ A BB . (Duncan’s multiple range

test)P & <0.05 # TEHEFHLE -
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42 “REFS A2 HVERZE

ERELZESE abd 7 £ 5 US00 94 SIIWIL 4 FAIT > i 22
B v A4 B F ML B (P<0.05) (% 4.1); % HS 3L SIW2 4 ka2
S ESE aFEASE VAL 2R B 5 > HS Lz E AT 2

B SI:W2 A B &8 ¥ 1<% SI'WI 2 S2:W1 g2 > & 2 HS 59 3§ i d2

FARRREE LB EESEE b 7 2 US04 S1:W1 2 S1:W2 4

)

AT E R 2 B fdp e 2 K0t B pE US00 f0 11 2 122 A7
EFr>UI0 B 2 REJE > (e 2:1 2 5% 4pF o« BRI F 777k

e

F%Z2bZz £ 2HSH1:2% 2:1 2k b a2 g% 33X HS»

ag

A % HS 1] A2

N
ol
E-)
&5
mﬂ-‘{,
[E2
fpu
ez

ARESZ 2 EAD Y (R 4D F ELE A US00 3 S1:WI

N RIS 3% (2205 mgg!) HE g H v Al E23E L &
(P<0.05) > @ X HS %7 SI:W2 £ F &g 5 # 4 (10.81 mg.g') &
VRJILF M FHA R (P<0.05) WA FKAPL 2.04 B o SF AL G
U500 #3 SI:WI1 2 SIW2 4 Hag2z B ¥% 2 2 2 F ¥ 35
U1000 5 L = 48 4 -kt G g2 > & & 2 US00 % 4L S2:W1 4 B s B
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F 140 U1000 57 4L = fE 2 -k vt 6 g2 > @ HS A&JZ > & > HS 57l =

fh2 kbl B HS W dpfe cnd RRIT 5 T § A E L &

?éf%ﬁﬁ?;%? okt ) 2:1(14.66 mg.g )2 ¢h R & 2 FER R AR
RSLHGE S H SRR ] R E KR R AL S 2 ok
LLf}IJ/T’E’o

PRATRAFTAREDEFEHFTET 27 2828 41
12 U500 % 3 S2:W1 /4 F A2 4 B #(3.94 mg.g)&r & v A2 § &
¥+ Z B (P<0.05); £ HS % S2:W1 2 k4 Fhg®x st i v ue
(1.12 mg.g") (P<0.05) > # {5 K4p £ 351 % o & FHFwH 5 2
HS &2 HS AJLehi FEM L kv b] 11 4 F&mEE > 12 5=

Eom 21 2BEAL > RARY HS Rl kit b LI £ R EFE

B2l IRV GH R A ERGRY LR 21 5 BERER

LR i
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Z o412 RWEERZ KD G R B

AL
8 skl k2 ¥%% a F%% b ¥ %% atb M RY 2
Jed2 b (mg.g?) (mg.g™") (mg.g™") (mg.g™")
U500  SL:W1  15.8140.07a 6.86+0.12a  22.05:0.06a  3.56+0.06 b
SLIW2  13.7940.03b  6.6240.06 a  20.41+0.07 b 3.12+0.01 ¢
S2Z:W1  9.9540.04¢ 4.71+0.11 f  14.66+0.09 j  3.94+0.07 a
U1000  SL:W1  12.01£0.12d 5444014 d  17.44£0.07 ¢ 2.47+0.04 fg
SI:W2  13.1140.11¢  5.75+0.07c  18.86+0.16 d  2.29+0.04 gh
S2:W1  13.0540.18 ¢  6.03:027 b 19.08+0.09 ¢  2.67+0.14 ef
2HS  SLW1  11.09£0.08¢  4.82+0.17 ef  15.92+0.09 g  3.03+0.09 cd
S1IW2  10.67+036f  4.86+0.25 ef  1553+0.16 h  2.52+0.39 fg
S2:W1  11.1240.11e  5.01+0.15 ¢  16.13+0.08 f 2.19+0.08 h
L HS  SLIW1  10.59+0.11f  4.65+0.06 f  15.24+0.16 i  3.54+0.47 b
SI:W2  7.21+0.08h  3.61+0.09 ¢  10.81+0.03 1  2.87+0.07 de
S2:W1  9.84+0.04¢  4.62+0.09 f  14.47+0.1 k  1.12+0.02i

¥R 0 PN e F A UK 3T 5 £ A FEH € (Duncan’s multiple

range test) P & <0.05 # T2 EH LR o
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43 “FERF a4 SR/ 8
b4 42DPPH 74| %38 p ¢ 2 B E43 &L HS WL S1:W2 4
@@ d 88 vid®s HFIEL R (P<.05 - a US00 L
SL:W1 4 B agZar 4] 5 5 Boi - US00 5741 = f& 4 -k 4 F 2 fF S1:W2
RILEEE B %Y SIIW1 2 S2:WI g2 » 2 X HS #sdon 5 Apfe 55 %
@ U000 ##F rd2 = 8 3 /R Bl adB 2 B mBE F 124 o
EEERIBEE L HS o SLW2 4 F AR HE S BB
(187.61 mg.g!) &2 H v 23 B F L B (P<0.05 - @ UL000 * 4
SI:W2 4 B A2 7 £ % (53.01 mg.gh) (& 4.2)» = 4433 &L HS s
2z kbl FEER S R R E I SIW2 4 F AT
{ 5P E (B 43D2 B 44D2)° = % B4 & US00 #7F £ K+ bl
D2 4% 5 7 RAEF 32N UL000 »o e 2ok 4 F 5 2 HS ww s 3 2n

FoREIEZ R AN 2 HS e 0 A F G B R R &
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3427 PR R R N GBI FERT R4 SR

W

> B2 5R
Z Ve
=R

Il

s k2 DPPH &5
FedZ AR (%) (mg.gh)
U500 S1:wi1 26.67x1.41 f 71.39+0.46 f
S1:W2 48.12+1.75b 82.15+0.79 e
S2:W1 42.49+1.67 ¢ 80.39+1.26 ¢
U1000 S1:W1 41.01£1.29 ¢ 56.02+1.89 h
S1:W2 40.12+1.62 ¢ 53.01+0.79 1
S2:W1 42.49+1.67 ¢ 64.39+0.72 g
> HS  s1wi 2926223 of 63.88+0.76 g
S1:W2 31.59+1.89 de 87.94+091 d
S2:W1 27.39+£1.93 f 69.51+0.79 f
L HS S1:W1 4544+1.16 b 148.15+0.46 b
S1:W2 51.51+1.12 a 187.61+2.65 a
S2:W1 32.53+1.55d 116.61+1.64 ¢

¥ 0 PSR b F A UERE AT S € A pEfe ¥ (Duncan’s multiple

range test) P & <0.05 # T A FHL LR o
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44 R EAED -3 RS - HHpI TR

EREPBLAARWR ATl YA RS 22 BE(R 415

12 U500 #=4L S1:W2 2 2 HS * 4L SIIWL 4 5t g % § >0 8 ¢ #7
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