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Resveratrol(,trans-3,4,5-trihydroxystilebene) is natural plant polyphenols and it is a
kind of phytoalexin. It has preventative functions for cardiovascular diseases,
anti-oxidative effects and anti-cancer activities.

Polygonum cuspidatum Sieb. et Zucc. belongs to Polygonaceae and is classified as
perennial shrub rich in resveratrol and other secondary metabolites. In traditional
Chinese medicine, it is used for cancer, hepatitis B, hypertension and other diseases.
051111 line was derived from Meifeng and selected by Mingdao University. This line
has high levels of secondary metabolites including resveratrol, piceid and emodin, etc.
The phytoalexin content in the plants will be effected by environmental factor. Studies
to investigate the effects of cultivated location, seasons, harvest parts on resveratrol
content and plant growth on Puli ~ Taipei » Chunyang - Meifong.

The growth pattern of aboveground main stem and lateral shoot had been completed
for two years old P. cuspidatum.

The harvest weight showed an obviously difference between aboveground and
underground. Crops two years old and cultivaled at Meifong had the highest growth
and harvest parts. Fresh weight of underground parts 55 g/part and 401.82 g/plant, dry
weight 13.72 g/part and 140.73 g/plant.

The highest resveratrol content was 0.04 and 3.33 mg/g DW of aboveground and
underground, respectively.

Harvesting in August used 051111 line showing the dry weight of P. cuspidatum
aboveground and underground had the highest ( 10.59 g/part and 118.83 g/plant ) , the
highest resveratrol content of aboveground was in May ( 0.06 mg/g DW ) ,

underground was in August (3.19 mg/g DW) .



Harvest part showed the weight and resveratrol content of part 5 and 6 better then
other.

The total resveratrol content showed crops aboveground should choice the part 6 in
July at Meifong(1.98 mg/part) and underground harvest in August at Meifong(561.35

mg/plant).

Key word : phytoalexin ~ polyphenols ~ dry weight ~ cultivation location ~ harvest part
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Fig. 1. HPLC chromatogram of trans-resveratrol standard detected at 305 nm,
acetonitrile and 0.01% acetic acid as mobile phase set at 1 ml/min
gradient.( acetonitrile=30 %/min, acetic acid=70 %/min). Trans-resveratrol retention
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Fig. 2. HPLC chromatogram of Polygonum cuspidatum Sieb. et Zucc. root extract
detected at 305 nm, acetonitrile and 0.01% acetic acid as mobile phase set at 1 ml/min
gradient.( acetonitrile=30 %/min, acetic acid=70 %/min).Trans-resveratrol retention
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Fig. 3. (A)TIC of Liquid Chromatograph Mass Spectrometer from trans-resveratrol
standard detected at 305 nm, acetonitrile and 0.01% acetic acid as mobile phase set at
I ml/min gradient.( acetonitrile=30 %/min, acetic acid=70 %/min).(B)Mass ion
spectrum of trans-resveratrol eluting at retention time of 9.59 min.(C) Demonstrating

characteristic ion cluster of mass 229 (D)TIC of MRM with qualifier ions of mass 211
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Fig 4. The side shoot growth node and sequence with main shoot of two years old

Polygonum cuspidatum Sieb. et Zucc.(no.1: the first side shoot, no.2: the second side
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Fig 5. Relative growth rates (RGR) for newly emerged aboveground (A)dry weight (g
g-1 month-1) (B)resveratrol content (mg mg-1 month-1) (C)total resveratrol

content(mg mg-1 month-1) of one year old Polygonum cuspidatum Sieb. et Zucc....49
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Fig 6. Relative growth rates (RGR) for newly emerged underground (A)dry weight (g

g-1 month-1) (B)resveratrol content (mg mg-1 month-1) (C)total resveratrol content

(mg mg-1 month-1)of one year old Polygonum cuspidatum Sieb. et Zucc................. 50
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Fig 7. Relative growth rates (RGR) for newly emerged aboveground (A)dry weight (g
g-1 month-1) (B)resveratrol content (mg mg-1 month-1) (C)total resveratrol content

(mg mg-1 month-1)of two years old Polygonum cuspidatum Sieb. et Zucc................ 51
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Fig 8. Relative growth rates (RGR) for newly emerged underground (A)dry weight (g
g-1 month- 1) (B)resveratrol content (mg mg-1 month-1) (C)total resveratrol content

(mg mg-1 month-1)of two years old Polygonum cuspidatum Sieb. et Zucc................ 52
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Fig 9. Variations in fresh weight of Polygonum cuspidatum Sieb. et Zucc. cultured at

(A) Puli (B) Taipei (C) Chunyang (D) Meifong. Form2010 May to 2011 Oct. Bars

indicate standard error Of the IMEANS. ... .eeeeieieeeeee et e ee e e e e eeeeeaaeeeaaees 53
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Fig 10. Variations of dry weight of Polygonum cuspidatum Sieb. et Zucc. cultured at
(A) Puli (B) Taipei (C) Chunyang (D) Meifong. Form2010 May to 2011 Oct. Bars

indicate standard error Of the IMEANS. ... .ceeeeeeeeeeee e e eeeeeeeeeeaaees 54
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Fig 11. Aboveground and underground dry weight ratio of (A)one year old and(B)

two years old Polygonum cuspidatum Sieb. et ZUccC. .......cceevveerieeiiieniieiienieeieene 55

Table 7. Effect of location and harvest time on aboveground fresh weight, dry weight,
resveratrol content and total resveratrol content of one year old Polygonum
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BOTRATES 120 PRSI R A SEFRR AN 0 Z F o FRRnATY & 12

PR B A X SERRR SR A N R RS niE A 5 g TS
GEm A2 GE o FiE @0 FEMBRET R 10% SEE L 6 o AR

8 5L A Fr413 MDCA ehie w B € 3 40 4% 52 0 # (Tang et al., 2009)
SRR S Y 7 LR BT AL e PR K
CHRABE F R MBS E D ST RS D R LN 0 R

FHEAR AT e o 0 2

=t

G FERmARM R 0 % 5 E R
s 32 0% % KR H (T e {ﬁﬁ Rt n o
BT AL T U X A Bo R R gk A TT g

ALY R LT o g LR AR R PR T B i o



E @4 (Hypericumbrasiliense)*t i1 % friz % 38 T 48 > FRLF
fesc & v Aedrdle ™ 1 j sxdk B #EAE (betulinicacid) fré gy 2z £ 0 2
Pichk e M e IHEFNIREFT ERY LR eI £
‘FK 143+ f 4] k2 (Abreu and Mazzafera, 2005) -
¥ ¢h Chung % 4 %% 2003 # o2 (T3 Hl o BEA 2 9 AT (RS
mRNA ) A5 $= 7% 3R i=12 2 £ 3| salicylic acid (SA)~UV % & ~ H,O, ~ jasmonic

acid fv ethephon % i 3 af® 24 ) PFig ch& oS % F T4 £ # (HhRSmRNA 4

ﬁ‘ﬁt

BERM K a9 LA RS P T o T390 5 7 FIR I Y & F oapicd

Pories ot 3 BIvaw FiER 7 o DE R B EM

ﬁhx

hr BRI AT
£
Flpt o L AR TP g R I N E R T 2 E R AR GRS R

’%;\t“-i—ij,;}‘%ﬁ’yo

A KRS FEB S

(- )# 4P & 7 & (gas chormatorphy, GC)

FRAEFREMGERERESF o JIF ELF A T DL AFHITL B
A0~ AR R A BERIS o 4 ¥ 2450 F ¥ & (mass spectrometry,MS) > | * H
o ehpi g o B0t ORIR SR R A ENI N A T R PRI A AT R e R R
Goldberg % 4 (1995) T 1z GCMS 4 47 i ipy? g fok Yo FEm -

GC g * + A 5 BAp S B~(SPEM)frp S i 83 4618 ¥ = 2 o B4p il B
EAI* SRR B 0 B e TR 2 Y RS g o -

N

iRl s B RE R R F B RLIEHE S R R S AR 2 B o v kA

£

POERRT AT o A BRALR A DL RIS S R o mE N F AR T

BB B P L A R U RJR R & 0 TR A (solvent)iE (7 F R A )



A FORREI F DR G o

oA BT R RS IR BAR AR B SeF S 0 T

fir GCw i ™ mﬁwﬁﬂﬁﬁﬂﬁ FUAR MO PR R F R R ik
2 FERESTRSEN A P oo S BE - X R H A 4T

\F‘b
rﬁ
/
4_‘:;1
gl
i

#
SELMMBERL > MEXRFHEHRE T o

i€ * GC » 17 v ¥ i f% io4f stillbenes i & 4 > F] 5 H 7 BLAg 16 300°C » 12 3

SE R a4 0 & E 1% MSTFA ~ BSTFA % ji74 &| > i¢ stillbenes it &

ek, 2 % iE 7 (Rimando

PEF AT R ORI

etal., 2004) -

(=) B ?xie i 48 & 47 (high performance liquid chromatography, HPLC)

RAPEITR LRSS A S FESREE G I ERT R R

® 7
BEAp s A E R AT RS RERYET A FEF P T T RRA
P Tl FOERE A A SR fridie a4 HPLC 7= 7 fie & & % & %9 2k
Eoh Rk FHRREERR D VHFFEI ST AR

PR RS REERER EB B RRFRFIASLE LG S RET S
WAMG T s e % HPLC A 476 F LM~ 5@ * CI8 ¢

KApiR A de koo At

L 1

oo BEBAPERE TR o HERMEIZ RN R BIF S

(Rudolf et al., 2005) -
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F &

. & (Polygonum cuspidatum Sieb. et Zucc.) % 78 pF 7 % * f6 3 3 4E ~ 1446 - &

MR TE AP A R 0 F e K N R AT o P A

ek

PRERE DPUFBIAPFLALE I N AT UPE A E SR RETFEYF

B2 LR AT A OSIIILE & (F5 Ml o 8%kt r - £ 4 ik 7 HIE >
FRBE(ZETNE) 2 RBE NAA B R D 2 E LT BRI
T R PE RRFLS R AL F]FRR FRIL IS KR R
BaRr 2R3 ZETOEFHMAT @ 500 mg/L NAA b & > B AiEs%
¢ 4100 %Ry BT IOEE 3540 s TR L 035 oA 0 L
Fdpth? ETHENL L PFAERFLEA AR FET 20 F R A LRI

Pt & 4 170 o3z ALF1 5 i RH R SRR 0 B R AR e

i
"

ARBASFAS AN AR FAAEPEEPTEUFF IS A RET AL

FoHiEHALE T 2 L5 it HE SR A R AT hl T A E

F_
4
A

w
=
4
8
=t

1 B AR ] R H T AR TG BT A
BEE A AL A IR BT (60 2005) A TR X 5 B e U Y HA

TRERA PG o ARSI G GAERE ER > X 3 TR i
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MR e B et & o;gc} RV AR TRYT T8 ERRE RS 2 iR

\;

HASEFT - Rt od WREHBAHPRFL BB L S Er FFLLET
45 o

AL O] A EEE A A HEFHBEY ST TR HREFER
& EREFRF (MAF 2 1999) &7 Pl d G 47 > § 21T &
Wo gAML G o ARAYRAS ERFFR VA RFIEAEEER
(Vazquez and Gesto,1982 )> & F{a thp 7 7 % = 4 3 B (Hartmann et al., 1990 ) °
AFEFHU AR F e FET R & FET 2B E SR 2L T 5 NAA

BERPITEFTRR - BRI ALIFFoR ST RARLT o

- SRR

AFPT2ZEARERRFEE B oSPE S HEN 230 TG E e
FAOSINIE ) £ 7R XR8P afpdfifich- #25th Ho
Emi 27 E337mg/gDWo %o FEMAG§ 0 FWEMH -~ T2 ¥ 50
4 Fo
RS

l-t-
ﬂl-\
_T

>+ 2007) o

Iy

TR RTINS 2 O NPRAEIBIHBAT BRL S 2 &
FREYI0em A L2 ¢ §EYfer & §Aafbofict £ REF 2 £ 3 %% 500 mg/L
NAA B3 W (T A AT F - HIE 1 B2 8> BAIEF > L7 et 2
T FRTIOFRE S FRPEHEAR -

- AR
A FRTERe g AFEBRAEY Z 10~12 cm 2 FTET 2 &/

FARELE2BE  EYHMPE FEAL RS
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(C)E B2

A3 %4 Hessayon(1997)3 © ch2 42 1 A4 RiE 72 R FRE@L L 2
REPERABAIL  EREFFREZE > 5 ARI X ERE > & F
REPE B HLE -
(Z)F1m @

FHEE A HBAMAITE T 500 mg/L NAA # #2725 % & fEEJ2 > 4 b4 36
A ﬁﬁfr:* °
(= ) ¥y L

RERWT 2L FIF RHLF > RBEBRTAS S 8] BIEMAL |
€4f 0 & 2 15 €47 o #cPp L Costat 6 18 (7 535445 » 32 5 B B ¥ 4 B (least

significant difference test, LSD)A 15 & &Jd® e % B &g ¥ 4 o

2L
25

(-

S R AT MR A B B IO E i AR T
ORGSR R L TORERENLETHFG Do Ry & Y A
R A 93T ¢ T2 ILKRS  BAR T F 3 ¢ 2T 81 Bk

FETT e 125 o8 5 o #1923 6 A RTIOREICRINE S § 40k ARS

P FRY AR 138130081 24 F i EHIBPREATHEFLS
(- )% BrgL

B RASET 4 ouH A FBRBONEIRR > BEGEE SR T T
REfr @R E P EEY e T ORLAERF PP - 7 2 RE 588k 1212
LR R K2 825 B FRTFS UG ERDSS B ERAIRT B R

oo ToPEfe 4R A1 AR AR 0 11 B R PE R 168 1 111 24 G
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%% NAA J % a0 30 7 B 198 FHRATF > T T 5010 gicfr T 454

A
e
=
&
o4
énbn
5
Ql

FALA IS * 500 mg/L NAA £ #3iE 8k 11.5 1t 7 2 e
88T 1% « BHFHYHS 1 B RN625 BRI FREMNII2 B S o TIop
EAr R EARS AR o 008 T D L1410 0.89 24 5 i RETIORE A
X O
(2)2 2l ~ 37

P OREIEHEE S (0r b el 30 T B T I e A 10 L B E

2,

Mo HIBHAE Y NAAR SR M G amiid 7 ifrdle? &i i

¥ooit b T IEAr T E Y R M G o

|
]

FF B g b T e A E

MY 0 R H T TR Y R AR M

i
2010 45 f 58 H B2 B2 ARES HETF 95 609 0 FTEBRL -

FE LI E - TR 2 R G E S N E R ST 23 500
mg/LNAA A3 & 5§ o (8 F R T p a5 86.6% ~ T 0% g s 3.5 Ti5
REO035 24 ¥R H G I £ o

FREFBREMOZF FEFRR VR EL LD G o R H B AR
EFESRETE S FIMP 212 2 % (Loach,1997) - k% E RE P
MESAERY > B fod iy 4.

MLLRTEREA G C ABRBRREFHE B B fH

PERE VTR G E A T R(E > 1993) 0 MY A E 3R Y auEfRAR Y
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% (1993) 2. ¢ g2 AR A0 Z IS n % 0 Bm BB iE b
ERFEXEF (2 1402)-
FRF AP ¥ 2% NAA & IBA 75 #4138 > @ NAA{rIBAR & i * 2
Pk o 1t NAA & IBA B i@ * »c% 4 (4 > 1995)- £ %+ 4 # * IBA & NAA
RUEH 19 5 IBA AT X 1R E 2 5 et flmo AJZ NAA 4 TR Y 5 & e o
HI4Efsr 4 £ 3 ﬁ A ﬁ’ﬁ i 4F e 495525 (Hartmann et al., 1990) -
BHLEESEE 2R ARG

RA A Ry FREEAZ L CHEME? ZRALBHRERE AP
ERR AR EEREPRAET PR AT AT R 2 R L
ISR SR RRER N

FE i AhT RRATE LR LA S R R N

2R A 7R ST IEAARL T 500 mg/L NAA 4 # % 72 051111 iF
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Table 1. Effect of cutting shoots with or without apical bud, bagging and application of NAA on cutting survival rate and growth in Polygonum
cuspidatum Sieb. et Zucc.

survival rate laterd shooting average root  average root lengh total root lemgh
(%) per cutting per cutting (cm) (cm)

bagging
Yes 80.80 a“ 550 a 1.68 a 024 a 1.11 a
No 55.00 b 387 b 0.13 b 0.05 a 0.02 b
cutting shoots(cs)
with apical bud 6247 b 125 b 043 b 0.13 a 032 b
without apical buc  73.33 a 8.12 a 1.38 a 0.16 a 0.81 a
NAA (500 mg/L)
Yes 76.67 a 6.25 a 1.14 a 0.18 a 0.89 a
No 59.13 b 3.12 b 0.66 b 0.12 a 0.24 b
Pvalue
bagging 0.0000 **xY 0.0012 ** 0.0010 ** 0.1834 ns 0.0000 ***
cutting materials  0.0001 *** 0.0000 *** 0.0150 * 0.7878 ns 0.0000 ***
NAA(S00 mg/L) 0.0000 *** 0.0000 *** 0.1552 ns 0.6581 ns 0.0000 ***
interaction
bag x cs 0.0002 *** 0.0093 ** 0.0163 * 0.9850 ns 0.0000 ***
bag x NAA 0.1215 ns 0.2897 ns 0.1682 ns 0.5973 ns 0.0000 ***
cs x NAA 0.0000 *** 0.0002 *** 0.1682 ns 0.7688 ns 0.0000 ***
bag x cs x NAA  0.0203 * 0.0032 ** 0.2131 ns 0.8558 ns 0.0000 ***

“:Mean separation within columns at P <0.05.
VNS, * ** *** Nonsignificant or significant at P<0.05, 0.01 or 0.001, respectively.
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Table.2 Single factor analysis of cutting test in Polygonum cuspidatum Sieb. et Zucc.

bagging cutting withbud  NAA(mg/l) survive laterd shooting average root average root lengh total root lemgh
(%) per cutting per cutting (cm) (cm)

yes yes 500 83.3 ab” 1.5 de 0.7 bc 0.25a 0.393 b
yes 0 76.6 ab 1.5 de 0.7 bc 0.19 a 0.266 ¢
no 500 100 a 13 a 35a 0.35a 1.436 a
no 0 73.3 be 6¢ 1.7b 0.16 a 0.224 ¢

no yes 500 53.3d 2d 0.1c 0.02 a 0.004 d
yes 0 53.3d Oe 0.1c 0.04 a 0.012 d
no 500 86.6 ab 85b 0.1c 0.07 a 0.024 d
no 0 56.6 cd 5¢ 0.1c 0.07 a 0.014 d

“Mean separation within columns treated as single factor analysis at P <0.05.
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2B 5 G e e e BT RE EH AT

F_&

¢ &
LA AL FAEEMHEN PR OT R S A T BT AR
SRR L PR E L RS I e S

* 3R & * R (Polygonum cuspidatum Seb. et Zucc.) i PP i <~ HiE T
05111135 52 3 TR5 M4l 1 & 2 4 L16 (4°) #3235k o 14 Foprene
FROR A ~ PR R YRR PR PR RO NG WL
trans-resveratrol 5 B~ip| € R o 3ES S % BT o RS AT A 2T 12 80%
L FRIETED RS 80 A 4B R 1100 FERK TG 60T 2k §
§ORERE T RN R PR RS WG M DR T g

L3 AP AL R8T 0 FEHBIERRA -

-
KL

a—

v % & f(resveratrol) ¥~ & % = #f (polyphenols)= 4~ » & § § ~ w4 ~ ¥4
et 44 @ 83§« & hd F i pi(Signorelli and Ghidoni, 2005) - £ 7 #uid
AR LS I IRE o :B SR S A SRR A S T

wo o L& E(E 0 2009)
RGBS FAEH NN RE S BRI BEBRLG R
BREH YOS FEMTRIBE I HR LR IHY FL R A FLRBR
B GEe WS FPah B FEPi L peng T B - R B
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B- RARR A R R R dokd ) el REFERT S %R
L

—_

R-)‘X'

P EF BAREY et £ T B R ARG R o w2

'

RI A S £ G T B F e 2 R oR{ B R AT PR
MHE F R hoB F A Rk B BEERE T > SRS F
GRS S H 0 MOR 0 B AL T on s Y FUA e B o
(1% 52000)¢

2 3% % 3+ (orthogonal design) £_* kK 3+ % 8 FldZh— f872 % > % R
il 2 A X PR TERRE R L LAY D E LT NP E RHOERE
2009) o st F A NFRE SRS CRF CPRIGFE > BFR 20T
AR R B R A A L RRR FIR I BRI RO R
feHAtag -

DRERFF ALY AL ERAPENPFRELISS S AT %
PRENAMR AR B AP KBS E G EAT LS R Bk A
SR KRB DR VR M A TR IR

ABESHRIF B AR NEFERESCRER ~ MR EORRY) S B
FRNEPERITARHZRRSF I 0 5 4 %5 £ 12 SPSS(statistical product and
service solution)i& {7 > £ A~ 47 » F 3 M A oy FEMEBEL > B FR%

2t

ek

v %L iR &2 & transresveratrol ¢ BEp Sigma  Pcode:1001309854
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¢ 3 acetonitrile : HPLC & > Merck
? A% methanol : HPLC % » Merck
¢ f% ethanol © 8 %% » A fr§ %

ﬁfé f& CH;COOH : HPLC % > Merck

S RERK
1.% »cic i 4p & 47 % %t Jasco HPLC
Pump : Jasco PU-2089

Auto-sampler - Jasco AS-2057

Column : Water Symmetry C18 > 4.6X250 mm » Sum

Detector : Jasco UV-2075

Intercafe box : LC-Net II/ADC

Recorder : Jasco chrompass chromatography Data system version1.7.403.1

2B REAFRFHRGF L2 P RT08

3.42F A 27 ¥ : DELTA ultra sonic cleaner DC400H

4.2 7 ¥ : Thermonies TM-100
5.%-48 © Memmert

@3 X T ! Precisa XB4200C

2 RERIEERE 2

TRBPAREN D AFR AEFRE T - EF 051111 :F o ooy TR

Plgokied AR 0 B S0Cfa Y SacR g £ RIS L o Rk

A AP B E S BRI ES R B AR Y S F R sk P

WEE Y -

Z ~ trans-resveratrol =% B 2 3% 387 4 4
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(- )E 2R AR EHRSAUS

FI* L16 (4) thit R 3% A K74 BT 4 Baua@h$ o ¢ BikR K
560~70~80~90 9% ALy EE lgt&s Ber 10~ 152025 ml e
O FPBPERTR G 202406080 448~ FEE R 40506070 °C > 47
# &% DELTA ultra sonic cleaner » #f & 42§ A &2 it L £ P FF 5 0 7B 7 5L
oA o B R SRR 3 EJE (4 11 Advantec No.2 Jg i igis T 3 10ml > 502
um &R iE B(E /S 13mm > hBHE E PE > po%CZ PTFE > Millipore = 2 )

)i ts 0 5 HPLC F 4 & -

(= )HPLC 4 {7 1if i%
A 45> 7402 Rudolf % (2005)e3F 2 T 4e 12 82 2 o
Injection volumn : 4pl
Mobile phase :

Solvent A : 100 9¢ acetonitrile

Solvent B : 0.1% acetic acid
Gradient :

0-13min @ # & 48 A J24F 309 &) > #H4p B a4F 70%
Flow rate : 1 ml/min
Detecter - 305 nm
(=) trans-resveratrol 1% % 527 # & S % &

#-trans-resveratrol &% &3 >t 7 Fg @ > fe ¥ = 2000 mg/L # ;% (stock solution) »

A SRS 50~ 75~ 100 ~ 125 ~ 150 mg/L > R ¥R 3 o SIS RS 3 T IR Ren

WER - BB RRRY o

Tt

19



shEh dicyhot SPSS Mt HME 72 L A4 0 B FORE p=<0.05 0 Sk BE
£ B ;% (least significant difference test, LSD)4 7+t i £ £ - & £ & 477 EXCEL

LT ¥ SR TU

2L
25

CGORFIEE SIS G E-P gt

d (% 3)EE 7 S sk p b A Bc(r?) L 0.983 0 ¢ fEE A AT F L 0324~ ¥ B
FERSh G 0137~ PR R 5 0.024 - Bt 50005 0 Rk $E BT G
ABERTRIEFD B RFATARIVE - BREBLLSITES(Z 4 R
ot erte L @ 5 53092 FEpER L 14887~ X BE R L 12502 ¢ kR L
107.33~ %6 55 8348« X (2P (% 5)& HFauA 7 > A ¥ enFE B N F @
* 80%2 fif 5 F IR 2 A b 1:10 0 B R R 23 60 CH AT ik AJE B
80 A 4& o
(= ) trans-resveratrol 4 7 22 B 2_

T A%l HPLC 2 (74458 % 3 (Bl 1) & 72 ~4&pF i
trans-resveratrol (1= (% » & R FEHE T AR HEEFF JIR(B 2) - 502 LCMS
A5t R e R R A R S % 4o([B] 3) 0 ARl 4 transresveratrol 0 T ORA L LTS

ok R R R

WE KRG WEMBOREGEE T BRAERE REAS AR R
Arfaid ARTRR 3% B9 3 ARNERZ LR PERILRY DB L o (F

2009) -
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WA AR REBRPIE LM EG AL EFL L
feFEL e e fREF > BBV WRMEA - ERLT > EF S wTae
F (5% e Peip Algeag 2 (3 o > 2009) -

%@ﬁﬁ%%ﬁﬁﬁﬂ’ﬁyﬁﬁﬁﬁaw%WAg%ﬁéﬁgﬁmﬁygo
Romero-Perez % (2001)i¢ * 80%¢ f} 5 i3k X B3 F ¢ chistilbenes 4+ F P » 80°C

TEBR30 447 ¥R B € Otransresveratrol 0 (5 EE E 25°C 0 F B 120 A 40T

BEAQO07) T e A R B R Y 0 F AR o AR Y
BT BB c AP LW AR AR S I L A HF TR 2R R Y o
AR > RAMN EEE LS R 0 F R FEoLF .

ABHRREY I AAFPLRGT I RA D - FRFCL 6 A N RTA
IR R R & enE A B o 5B SPSS A4 0 B R En LR Y e ¥R R
80%2 fit & E A 0 8 Rl 5] 1:100% 60 ‘C T df 10AZF A AT E B 80 A 48
TERIFIBIFE(E S ndiE RiEL DA ) VT REEF DL 0 F
M F AR 2 E SR REAFEFFRT ARG AT LT iR
BELY T HRERER G ERPEDEE FFORE 0 2009) c A B EATT R

R L B AL A AP L RABE P LT €Y T AL

i

S FRETERFIPEERRE GV CEPER CEPER CCRER B E
S ARSI (% 490 5)

",‘TT $t 2 ¢k > Martinez-Ortega(2000) {1 * #& B JFg /& 4 97 38 KB 4e i JFP o
POREE e A T ¢ FEC B E g (selsolarlc1re51nol)ﬂi;/‘“ (% N ¥
(cellulases) # ¢ &P~ H T 70~80% > #& P~ & € "L PR ~pH & ~ £ B~ IF
B~ R EFEafasE 3 @ 3 (Renouard et al.,2010) ©

Botella % % (2005) i&- - 47 a4 fs ~ ~ FAs (xylanases) fr% ¥ fis

(pectinases ) te/ 2§ § A AP 7 PR i ol f2i 4 > FIFFfEA 4 o
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m

&0 trans-resveratrol

k1 i
RT [min]
Bl 1. 6 %128 & HPLC & 47 B (% ¢ 01 B % 305nm) > F §RFRF 5 7.2 &
i o

Fig. 1. HPLC chromatogram of trans-resveratrol standard detected at 305 nm,
acetonitrile and 0.01% acetic acid as mobile phase set at 1 ml/min
gradient.( acetonitrile=30 %/min, acetic acid=70 %/min). Trans-resveratrol retention

time of 7.2 min.
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4504 mY [puZ7 DETE]

180; trans-resveratrol

RT [min]
1 2 3 4 a (i} 7 il 3 10 uh 12 13

Bl 2. LR T IRE Bk HPLC & 7 BI(% *h & @ /Bl % 305nm) > trans-resveratrol
YL T2 24 o

Fig. 2. HPLC chromatogram of Polygonum cuspidatum Sieb. et Zucc. root extract
detected at 305 nm, acetonitrile and 0.01% acetic acid as mobile phase set at 1 ml/min
gradient.( acetonitrile=30 %/min, acetic acid=70 %/min).Trans-resveratrol retention

time of 7.2 min.
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W TIC of +Q1: Exp 1, from Sample 23 (200ppm) of R-028.wiff (T urbo Spray) Wi, 3,320 ops)

53_0!9 < 11.72 1583
. 2D0eB
i
=3 3 3 F & 7 § § ® @ © ® @# & ® = © %
Time, mn
B +Q1: Exp 1, 58 MCA scans from Sample 23 (200ppm) of R-0828.wiff (Turbo Spray) Max. 1.8e8 ops)

110 120 130 140 150 160 170 180 190 200 210 0 20 240 250 260 2i0 280 280 300

B XIC of +Q1: Exp 1, 220.0 to 220.5 amu from Sample 23 (200ppm) of R-0928.wiff (Turbo Spray) Max. 4.0e7 cps.|

ager; ©

&

=

! 20e74

oo

1 2 3 4 5 ] ) 8 [ LIRS 12 13 4 15 18 17 18 19

Time mn

B TIC of +MRM (2 pairs): Exp 2, from Sampie 22 (200ppm) of R-0228.wiff (Turbo Spray) Max. 8.4e4 cps)

) as50

6.0ed 4

a8

S 40e4

EZM

W33 1 5§ 8 "7 & b5 ® 0 R B ® B ® T % &
Time mn

B3, 6 ®EMAEES LCMS & 47 BI(% 8 1R E 305nm) - trans-resveratrol 7
TR S 059 A~ 4d e

Fig. 3. (A)TIC of Liquid Chromatograph Mass Spectrometer from trans-resveratrol
standard detected at 305 nm, acetonitrile and 0.01% acetic acid as mobile phase set at
1 ml/min gradient.( acetonitrile=30 %/min, acetic acid=70 %/min).(B)Mass ion
spectrum of trans-resveratrol eluting at retention time of 9.59 min.(C) Demonstrating
characteristic ion cluster of mass 229 (D)TIC of MRM with qualifier ions of mass 211
and 135.
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Table 3. Tests of between-subjects effect of ethanol concentration ~ extract time ~ extract temperature and mixture ratio on extraction of
trans-resveratrol from Polygonum cuspidatum Sieb. et Zucc.

Dependent Variableresveratrol content

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 856166.015"| 12.000 71347.168 14.222 0.025
Intercept 9877443.266 1.000 | 9877443.266 | 1968.983 0.000
ethanol concentration 26742.292 3.000 8914.097 1.777 0.324
extract time 62243.987 3.000 20747.996 4.136 0.137
extract temperature 43330.225 3.000 14443.308 2.879 0.204
mixture ratio 723849.510 3.000 | 241283.170 48.098 0.005
Error 15049.558 3.000 5016.519

Total 10750000.000 [ 16.000

Corrected Total 871215.573 | 15.000

“R sequared = 0.983(Adjusted R Squared = 0.914)
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Table 4. L16 (4°) orthogonal design on extract trans-resveratrol from Polygonum
cuspidatum Sieb. et Zucc.

NO. ethanol extract extract mixture blank |resveratrol content
concentration time temperature ratio (ugmg DW)

1 1 1 1 1 1 1040.685
2 1 2 2 2 2 655.755
3 1 3 3 3 3 589.955
4 1 4 4 4 4 604.76
5 2 1 2 3 4 538.96
6 2 2 1 4 3 668.915
7 2 3 4 1 2 988.045
8 2 4 3 2 1 915.665
9 3 1 3 4 2 604.76
10 3 2 4 3 1 687.01
11 3 3 1 2 4 823.545
12 3 4 2 1 3 1205.185
13 4 1 4 2 3 655.755
14 4 2 3 1 4 1325.27
15 4 3 2 4 1 557.055
16 4 4 1 3 2 710.04

K1 722.78875 710.04 810.79625 [ 1139.7963 | 800.1038

K2 | 777.89625 | 834.2375 | 739.23875 | 762.68 739.65

K3 830.125 739.65 858.9125 |631.49125|779.9525

K4 812.03 858.9125 | 733.8925 | 608.8725 | 823.1338

MAX-MIN

107.33625 | 148.8725 125.02 [530.92375]| 83.48375
4 2 3 1 5

ethanol concentration (% ) :
1:60, 2:70, 3:80, 4:90

extract time (min) :

1:20, 2:40, 3:60, 4:80

extract temperature (°C) :
1:40, 2:50, 3:60, 4:70
mixture ratio (w/v) :
1:1/10, 2:1/15, 3:1/20, 4:1/25
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Table 5. Estinated marginal means of ethanol concentration ~ extract time ~ extract

temperature and ratio on extraction of trans-resveratrol from Polygonum cuspidatum

Sieb. et Zucc.

Estimates
Dependent Variable:Resveratrol
95% Confidence Interval
Ethanol Mean Std. Error Lower Bound Upper Bound
1 722.789 35.414 610.087 835.491
2 777.896 35.414 665.194 890.598
3 830.125 35.414 717.423 942 827
4 812.030 35414 699.328 924 732
95% Confidence Interval
Time Mean Std. Error Lower Bound Upper Bound
1 710.040 35414 597.338 822.742
2 834.238 35.414 721.535 946.940
3 739.650 35.414 626.948 852.352
4 858.913 35.414 746.210 971.615
95% Confidence Interval
Temperature Mean Std. Error Lower Bound Upper Bound
1 810.796 35.414 698.094 923.493
2 739.239 35.414 626.537 851.941
3 858 913 35414 746.210 971.615
4 733.893 35414 621.190 846.595
95% Confidence Interval
Ratio Mean Std. Error Lower Bound Upper Bound
1 1139.796 35.414 1027.094 1252.498
2 762.680 35.414 649.978 875.382
3 631.491 35414 518.789 744.193
4 608.873 35.414 496.170 721.575
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Fig 4. The side shoot growth node and sequence with main shoot of two years old
Polygonum cuspidatum Sieb. et Zucc.(no.1: the first side shoot, no.2: the second side
shoot...)
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Table 6. Effect of location and harvest time on stem number, leaf number, plant height and loss leaf number of one year old Polygonum
cuspidatum Sieb. et Zucc.

2010 2011

stem leaf height loss leaf stem leaf height loss leaf

number number (cm) number number number (cm) number
location
Puli 44.79 §* 2593 b 156.55 a 20.92 ab 57.40 a 30.08 b 180.08 a 3333 a
Taipei 5243 a 34.61 a 155.36 a 18.00 ab 22.50 ¢ 21.67 ¢ 83.90 ¢ 0.83 b
Chunyang 53.00 a 30.31 ab 170.47 a 22.04 a 4558 b 4342 a 135.82 b 2.60 b
Meifong 34.14 b 19.79 ¢ 116.69 b 13.90 b 23.67 ¢ 20.00 ¢ 83.70 ¢ 3.67 b
harvest time
May 24.15 ¢ 16.50 d 79.57 ¢ 7.65 d - — — —
June 36.30 b 22.50 ¢ 111.59 b 13.80 cd 21.83 ¢ 18.50 ¢ 57.88 ¢ 333 ¢
July 59.89 a 34.00 b 191.82 a 29.41 ab 3550 b 28.83 b 119.52 b 6.67 ¢
August 62.60 a 41.50 a 208.25 a 21.10 bc 49.25 a 36.00 a 155.19 a 1445 b
September 63.80 a 44.40 a 21045 a 22.78 bc 4392 a 31.83 ab 15092 a 13.18 b
October 73.00 a 19.70 cd 23493 a 43.33 a 52.00 a — — 52.00 a
P value
Main effects
location 0.00 *** 0.00 *** 0.00 ** 0.18 ns 0.00 *** 0.00 *** 0.00 *** 0.00 ***
harvest time 0.00 *** 0.00 *** 0.00 *** 0.00 *** 0.00 *** 0.00 *** 0.00 *** 0.00 ***
interaction
location x harvest time 0.29 ns 0.20 ns 0.90 ns 0.04 * 0.09 ns 0.15 ns 0.35 ns 0.09 ns

Z:Mean separation within columns at P = 0.05.
Y:Could not be detected.
NS, *,** *** Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Fig 5. Relative growth rates (RGR) of aboveground (A)dry weight (g.g-1.month-1)

(B)resveratrol content (mg.mg-1.month-1) (C)total resveratrol

content(mg.mg-1.month-1) of one year old Polygonum cuspidatum Sieb. et Zucc.
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Fig 6. Relative growth rates (RGR) of underground (A)dry weight (g.g-1.month-1)
(B)resveratrol content (mg.mg-1.month-1) (C)total resveratrol
content(mg.mg-1.month-1) of one year old Polygonum cuspidatum Sieb. et Zucc.
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Fig 7. Relative growth rates (RGR) of aboveground (A)dry weight (g.g-1.month-1)
(B)resveratrol content (mg.mg-1.month-1) (C)total resveratrol
content(mg.mg-1.month-1) of two year old Polygonum cuspidatum Sieb. et Zucc
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content(mg.mg-1.month-1) of two year old Polygonum cuspidatum Sieb. et Zucc
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Fig 9. Fresh weight of Polygonum cuspidatum Sieb. et Zucc. cultivated at(A) Puli (B) Taipei (C) Chunyang (D) Meifong. Form2010 May to

2011 Oct. Bars indicate standard error of the means.
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Fig 10.Dry weight of Polygonum cuspidatum Seb. et Zucc. cultivated at (A) Puli (B) Taipei (C) Chunyang (D) Meifong. Form2010 May to 2011

Oct. Bars indicate standard error of the means.
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Table 7. Main and interaction effects of location and harvest time on fresh weight, dry weight, resveratrol content and total resveratrol content of
aboveground in one year old Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content Total resveratrol content

(g/plant) (g/plant) (mg/g DW) (mg/plant)
location
Puli 20.06 b* 490 b 0.09 a 039 b
Taipei 10.57 ¢ 2.36 ¢ 0.08 a 0.11 ¢
Chunyang 3540 a 1021 a 0.10 a 0.68 a
Meifong 20.74 b 542 b 0.10 a 035 b
harvest time
May 13.40 d 2775 d 0.16 a 0.48 ab
June 17.66 cd 329 d 0.12 a 039 b
July 2527 b 6.40 be 0.11 a 0.72 a
August 3285 a 937 a 0.02 b 0.14 ¢
September 24.69 bc 7.80 ab 0.02 b 0.08 ¢
October 11.06 d 4.24 cd 0.16 a 0.67 ab
Pvalue
Main effects
location 0.0000 *** 0.0000 *** 0.8653 ns 0.0000 ***
harvest time 0.0000 *** 0.0000 *** 0.0000 *** 0.0000 ***
Interaction
location x harvest tir 0.0002 *** 0.0000 *** 0.0118 * 0.0002 ***

“:Mean separation within columns at P <0.05.
ns,* ** *** Nonsignificant or significant at P <0.05, 0.01, or 0.001, respectively.
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Table 8. Main and interaction effects of location and harvest time on fresh weight, dry weight, resveratrol content and total resveratrol content of

underground in one year old Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content ~ Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)
location
Puli 3045 ¢° 8.20 ¢ 1.70 a 17.24 a
Taipei 10.15 d 275 d 141 a 373 b
Chunyang 82.87 a 2328 a 0.85 b 22.67 a
Meifong 4775 b 14.05 b 097 b 17.99 a
harvest time
May 9.71 ¢ 2.18 ¢ 1.42 ab 345 ¢
June 11.23 ¢ 245 ¢ 1.02 be 2.59 ¢
July 21.83 ¢ 6.21 ¢ 0.94 be 7.35 ¢
August 5941 b 1494 b 0.76 ¢ 11.46 ¢
September 88.75 a 24.66 a 1.62 a 3934 a
October 60.75 b 19.50 b 1.56 a 2433 b
P value
M ain effects
location 0.0000 *** 0.0000 *** 0.0001 *** 0.0020 **
harvest time 0.0000 *** 0.0000 *** 0.0065 ** 0.0000 ***
I nteraction
location x harvest time 0.0000 *** 0.0000 *** 0.0027 ** 0.1323 ns

“Mean separation within columns at P <0.05.
ns,* *¥* *** Nonsignificant or significant at P <0.05, 0.01, or 0.001, respectively.
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Table 9. Effect of location and harvest time interaction on fresh weight, dry weight, resveratrol
content and total resveratrol content of aboveground in one year old Polygonum cuspidatum Seb.
et Zucc..

Fresh weight Dry weight Resveratrol content Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)
Puli May 20.56 efghi” 4.56 def 0.21 ab 0.21 ab
June 16.00 fghi 3.77 def 0.12 bedef 0.12 bedef
July 29.20 def 6.56 d 0.09 cdefg 0.09 cdefg
August 24.22 defgh 6.17 d 0.04 efg 0.04 efg
Septembe  16.49 efghi 4.47 def 0.01 g 0.01 g
October 9.73 hi 3.23 def 0.06 defg 0.06 defg
Taipei  May 12.18 hi 1.85 f 0.19 abc 0.19 abc
June 7.19 1 135 f 0.13 abcde 0.13 abcde
July 7.99 i 149 f 002 g 0.02 g
August 13.29 ghi 3.55 def 0.02 g 0.02 g
Septembe  12.19 hi 3.58 def 0.01 g 0.01 g
October -7 — — —
Chunyang May 13.18 ghi 2.85 def 0.09 cdefg 0.09 cdefg
June 32.56 cde 5.88 de 0.16 abced 0.16 abcd
July 37.00 bed 11.24 be 0.13 bedef 0.13 bedef
August 47.62 ab 1395 b 0.02 ¢ 0.02 ¢
Septembe  54.29 a 17.98 a 0.01 g 0.01 g
October 16.28 efghi 8.05 cd 0.20 abc 0.20 abc
Meifong May 7.68 1 1.75 f 0.11 bedefg 0.11 bedefg
June 14.90 ghi 2.16 ef 0.07 defg 0.07 defg
July 26.90 defg 6.33 d 0.16 abcd 0.16 abcd
August 46.28 abc 13.81 b 0.01 g 0.01 g
Septembe  13.59 ghi 4.50 def 0.03 fg 0.03 fg
October 8.91 hi 2.72 def 0.23 a 0.23 a

“:Mean separation within columns treated as single factor analysis at P <0.05.
¥:Could not be detected.
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Table 10. Effect of location and harvest time interaction on fresh weight, dry weight,

resveratrol content and total resveratrol content of underground in one year old
Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content  Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)
Puli May 14.96 f5° 332 g 1.55 abcdef 5.90 de
June 11.79 fg 274 g 1.04 defg 4.02 de
July 2191 fg 529 fg 2.19 abc 11.27 de
August 34.72 efg 9.21 efg 0.89 defg 10.88 de
September 60.20 de 16.80 cde 2.40 ab 41.28 ab
October 31.68 efg 9.67 efg 230 ab 22.44 bcde
Taipei May 540 ¢ 121 g 248 a 3.84 de
June 8.34 fg 1.88 g 240 ab 4.16 de
July 9.14 fg 2.08 g 035 g 0.80 e
August 12.82 fg 290 g 0.60 fg 2.38 de
September 11.27 fg 394 ¢ 1.21 cdefg 3.92 de
October 13.70 fg 430 fg 1.63 abcde 7.73 de
Chunyang May 10.78 fg 240 g 0.82 defg 2.06 de
June 14.61 fg 307 g 031 g 1.06 e
July 33.11 efg 9.10 efg 0.95 defg 10.38 de
August 104.80 ¢ 26.07 bc 0.96 defg 18.16 cde
September  180.53 a 4937 a 1.14 cdefg 59.50 a
October 14334 b 46.06 a 0.91 defg 39.82 abc
Meifong  May 792 ¢ 1.85 g 0.72 defg 1.74 ¢
June 7.93 fg 1.68 g 0.79 defg 1.91 de
July 20.63 fg 8.42 efg 048 fg 6.97 de
August 94.39 cd 23.82 bed 0.65 efg 15.74 de
September  106.58 ¢ 2950 b 1.65 abcd 47.15 a
October 44 .87 ef 14.92 def 1.43 bedef 24.02 bed

“Mean separation within columnstreated as single factor analysis at P <0.05.
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Table 11. Main and interaction effects of location and harvest time on fresh weight, dry weight, resveratrol content and total resveratrol content

of aboveground in two years old Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content ~ Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)
location
Puli 3377 ¢* 8.86 ¢ 003 b 029 b
Taipei 58.20 ¢ 15.64 ¢ 0.04 ab 047 b
Chunyang 158.13 b 4565 b 0.05 a 295 a
Meifong 252.51 a 65.92 a 003 b 2.00 a
harvest time
May 156.13 ab 33.80 ab 0.06 a 2.08 ab
June 162.68 a 37.69 ab 0.04 ab 1.78 ab
July 178.78 a 48.58 a 0.05 a 2.26 a
August 138.84 ab 49.05 a 0.03 be 2.30 a
September 7553 b 18.87 b 0.02 be 028 b
October 6139 b 26.17 ab 0.01 ¢ 0.11 b
P value
M ain effects
location 0.0000 *** 0.0000 *** 0.0287 * 0.0011 **
harvest time 0.0088 ** 0.0382 * 0.0003 *** 0.0252 *
Interaction
location x harvest time ~ 0.3950 ns 0.2890 ns 0.2474 ns 0.6237 ns

?Mean separation within columns at P <0.05.
ns,* ** *** Nonsignificant or significant at P <0.05, 0.01, or 0.001, respectively.
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Table 12. Main and interaction effects of location and harvest time on fresh weight, dry weight, resveratrol content and total resveratrol content

of underground in two years old Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content ~ Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)
location
Puli 197.04 v* 67.86 b 3.09 a 217.63 b
Taipei 172.66 b 5994 b 333 a 21632 b
Chunyang 34421 a 101.63 ab 1.54 ¢ 144.54 b
Meifong 401.82 a 140.73 a 226 b 32033 a
harvest time
May 265.65 a 71.89 ab 2.02 ¢ 151.05 ¢
June 212.68 a 6439 b 262 b 168.94 ¢
July 29142 a 100.25 ab 1.90 ¢ 179.24 be
August 309.41 a 118.83 a 3.19 a 34535 a
September 32257 a 106.67 ab 3.06 ab 291.76 ab
October 271.88 a 93.22 ab 2.57 b 211.86 bc
P value
M ain effects
location 0.0000 *** 0.0020 ** 0.0000 *** 0.0055 **
harvest time 0.5302 ns 0.3181 ns 0.0000 *** 0.0074 **
Interaction
location x harvest time ~ 0.2012 ns 0.4797 ns 0.0051 ** 0.0489 *

?Mean separation within columns at P <0.05.
ns,*,** *** Nonsignificant or significant at P =<0.05, 0.01, or 0.001, respectively.

61



%\’ 13. i\i'%i"‘l' %frﬁ‘ﬂifﬁﬁgﬁji&»%iﬁ%éf:-&ifi#\%
B R WEMRAE DY

) -—
i\

"HE G 8 W

Table 13. Effect of location and harvest time interaction on fresh weight, dry weight,
resveratrol content and total resveratrol content of aboveground in two years old
Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)

Puli May 63.54 ¢* 13.56 cd 0.03 bcdef 0.50 bc
June 36.05 ¢ 10.61 d 0.03 bedef 0.28 bc
July 2533 ¢ 7.86 d 0.07 ab 0.59 be
August 30.40 ¢ 793 d 0.01 def 0.12 ¢
September 23.20 ¢ 7.00 d 0.01 ef 0.06 ¢
October 19.27 ¢ 490 d 0.03 bedef 0.14 bc

Taipei May 100.51 ¢ 25.79 cd 0.06 abc 1.23 be
June 63.73 ¢ 17.28 cd 0.02 cdef 0.42 bc
July 4234 ¢ 8.76 d 0.05 abcde 0.27 be
August 61.26 ¢ 20.06 cd 0.03 bedef 0.29 bc
September 2428 ¢ 6.62 d 0.03 bedef 0.15 be
October -7 — — —

Chunyang May 181.40 c 51.34 cd 0.07 ab 3.51 abc
June 243.15 be 52.33 cd 0.08 a 444 a
July 296.00 abc 64.95 be 0.05 abcd 3.58 abc
August 123.83 ¢ 54.83 cd 0.05 abcde 502 a
September  101.16 ¢ 23.33 cd 0.03 bcedef 0.36 bc
October 60.96 ¢ 17.85 cd 0.01 ef 0.11 ¢

Meifong  May 263.50 abc 37.08 cd 0.07 ab 2.54 abc
June 237.37 be 55.63 cd 0.02 def 1.11 be
July 435.13 a 108.44 ab 0.04 bedef 4.35 ab
August 391.60 ab 130.79 a 0.03 bedef 4.22 ab
September  170.57 ¢ 43.72 cd 0.01 def 0.56 bc
October 78.49 ¢ 39.67 cd 0.00 f 0.10 ¢

“Mean separation within columns treated as single factor analysis at P <0.05.

¥:Could not be detected.
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Table 14. Effect of location and harvest time interaction on fresh weight, dry weight,

resveratrol content and total resveratrol content of underground in two years old

Polygonum cuspidatum Sieb. et Zucc.

Fresh weight Dry weight Resveratrol content Total resveratrol content
(g/plant) (g/plant) (mg/g DW) (mg/plant)
Puli May 321.66 bcdefgz 96.71 bced 3.43 abcde 328.69 bced
June 131.92 fg 48.74 d 2.33 fghik 111.69 def
July 224.52 defg 78.60 bed 2.81 defgh 25490 cdef
August 163.15 fg 61.75 cd 3.38 bedef 225.36 cdef
September  228.60 defg 85.74 bed 4.10 abc 294.37 bedef
October 11240 g 35.64 d 2.53 efghij 90.78 ef
Taipei May 162.89 fg 4295 d 1.96 hijkim 84.23 f
June 174.10 fg 57.24 cd 3.09 cdefg 184.25 def
July 122.21 fg 42.08 d 2.55 efghi 104.35 def
August 238.85 cdefg 96.14 bed 448 a 427.12 abc
September  141.61 fg 4988 d 3.65 abcd 179.38 def
October 196.28 efg 71.37 bed 4.29 ab 318.56 bcde
Chunyang May 328.52 bedefg 85.50 bed 1.08 Im 92.44 ef
June 243.24 cdefg 66.71 cd 2.15 ghijkl 142.39 def
July 356.76 abcdef 102.76 bed 0.96 m 98.88 def
August 237.26 cdefg 79.98 bed 2.28 ghik 167.58 def
September  420.81 abcde 132.99 abcd 1.35 kim 173.50 def
October 478.67 abc 141.83 abced 1.45 jkim 192.43 def
Meifong May 249.53 cdefg 62.38 cd 1.62 ijkim 98.86 def
June 301.45 bedefg 84.86 bced 2.90 defgh 237.43 cdef
July 462.19 abcd 177.56 ab 1.28 klm 258.84 cdef
August 598.36 a 23745 a 2.62 defghi 561.35 a
September  499.24 ab 158.08 abc 3.16 cdefg 519.80 ab
October 300.15 bedefg 124.03 bed 2.00 hijklm 245.69 cdef

“Mean separation within columnstreated as single factor analysis at P <0.05.
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Table 15. Main and interaction effects of location, harvest time and harvest part on
fresh weight, dry weight, resveratrol content and total resveratrol content in two years

old Polygonum cuspidatum Sieb. et Zucc. aboveground parts.

Frensh weight Dry weight Resveratrol content Total resveratrol content‘
(g/part) (g/part) (mg/g DW) (mg/plant)

location
Puli 11.04 ¢* 2.69 ¢ 0.03 b 0.09 b
Taipei 13.59 ¢ 3.61 ¢ 0.04 b 0.11 b
Chunyang 39.17 b 10.64 b 0.07 a 0.66 a
Meifong 55.00 a 13.72 a 0.04 b 0.50 a
harvest time
May 30.85 a 6.49 ¢ 0.06 a 0.37 a
June 31.61 a 7.36 be 0.04 b 0.36 a
July 34.57 a 9.62 ab 0.05 ab 0.42 a
August 30.69 a 10.59 a 0.02 ¢ 0.26 a
harvest part
Partl 25.52 be 579 d 0.04 be 0.25 be
Part2 26.84 be 6.62 cd 0.02 ¢ 0.15 ¢
Part3 2522 ¢ 7.09 bed 0.05 ab 0.33 be
Part4 40.34 a 10.32 ab 0.04 b 0.40 ab
Part5 39.64 a 10.52 a 0.05 ab 0.48 ab
Part6 37.57 ab 10.10 abc 0.07 a 0.62 a
Pvalue
Main effects
location 0.0000 *** 0.0000 *** 0.0000 *** 0.0000
harvest time 0.1704 ns 0.0000 *** 0.0013 ** 0.2588 ns
harvest part 0.2750 ns 0.3353 ns 0.0034 ** 0.0404 *
Interaction
location x harvest time 0.0045 ** 0.0000 #** 0.0183 * 0.0025 **
location x part 0.9973 ns 0.9744 ns 0.5424 ns 0.9038 ns
harvest time x part 0.9764 ns 0.8887 ns 0.6819 ns 0.9445 ns
location x part x harvest time ~ 1.0000 ns 1.0000 ns 0.9999 ns 0.9750 ns

“Mean separation within columns at P = 0.05.
ns,* ** *** Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Table 16. Effect of interaction on location, harvest time and harvest part interaction on fresh weight, dry weight, resveratrol content and total
resveratrol content in two years old Polygonum cuspidatum Sieb. et Zucc. aboveground parts.

Puli Taipei Chuny ang Meifong
Fresh weight Dry weight Resveratrol content — Total resveratrol ~ Fresh weight Dry weight Resveratrol content Total resveratrol ~ Fresh weight — Dry weight Resveratrol content Total resveratrol Fresh weight ~ Dry weight Resveratrol content ~ Total resveratrol content
(g/plant) (g/plant) (mg/100g DW) (mg/plant) (g/plant) (g/plant) (mg/100g DW) (mg/plant) (g/plant) (g/plant) (mg/100g DW) (mg/plant) (g/plant) (g/plant) (mg/100g DW) (mg/plant)
May  Partl  9.02 de” 1.93 d 2.00 a 0.03 ¢ 21.90 cde 5.02 cd 290 a 0.11 de 35.87 abcde  8.90 bed 2.60 a 0.27 cde 43.92 abcde 7.39 cd 4.10 a 0.33 cde
Part2  22.25 cde 5.00 cd 1.80 a 0.10 de 26.17 cde 6.11 cd 3.80a 0.15 cde 41.34 abcde 10.79 abed 340 a 0.33 cde 42.17 abcde 6.69 cd 5.60 a 0.43 bede
Part3 2591 cde 5.12 cd 490 a 0.39 bede 11.06 de 243 d 5.80 a 0.10 de 13.33 de 372d 11.60 a 0.43 bede 30.39 bede 4.52 cd 6.70 a 0.45 bede
Part4  6.00 de 2.57d 2.70 a 0.07 de 23.76 cde 5.62 cd 9.10 a 0.41 bede 41.60 abcde 10.27 bed 6.00 a 0.63 bede 46.10 abcde 7.26 cd 7.60 a 0.45 bede
Part5 23.52 cde 1.96 d 1.80 a 0.04 de 31.79 bede  7.72 cd 5.50 a 0.42 bede 36.51 abcde  9.36 bed 6.50 a 0.56 bede 49.32 abcde 6.74 cd 9.90 a 0.72 bede
Part6 — — — 20.01 cde 5.17 cd 7.10 a 0.32 cde 31.08 bede 8.32 bed 1120 a 0.80 bede 45.74 abcde 6.74 cd 7.60 a 0.29 cde
June  Partl  9.15 de 225d 2.10a 0.05 de 8318 de 199 d 49a 0.111 de 34.67 bede 7.37 cd 11.90 a 1.13 abede 44.47 abcde 7.938 cd 220 a 0.148 cde
Part2  10.73 de 333 d 2.10 a 0.05 de 11.08 de 273 d 15a 0.054 de 37.37 abcde  8.78 bed 290 a 0.24 cde 36.45 abcde 6.4 cd 1.30 a 0.084 de
Part3  12.07 de 3.93d 290 a 0.11 de 10.79 de 3.19d 19a 0.056 de 28.64 cde 7.02 cd 12.60 a 0.77 bede 27.56 cde 7.12 cd 230a 0.146 cde
Part4 12.30 de 328 d 530a 0.17 cde 14.52 de 3.84d 29a 0.099 de 44.10 abcde 10.07 bed 580 a 0.67 bede 58.92 abcde 12.222 abed 2.00 a 0.267 cde
Part5 - - - - 15.71 de 445 cd 1.5a 0.077 de 48.01 abcde 13.76 abed 5.10 a 0.70 bede 52.23 abcde 11.99 abed 2.60 a 0.313 cde
Part6 — — — — 14.5 de 4.22d 2a 0.079 de 50.36 abcde  11.22 abed 1130 a 1.31 abed 39.94 abcde 9.96 bed 2.40 a 0.255 cde
July Partl  8.00 de 2.14 d 330a 0.06 de 5.71 de 127d 240 a 0.03 ¢ 35.00 abcde 10.52 abed 9.90 a 1.04 abcde 47.00 abcde 8.68 bed 410 a 0.36 bede
Part2  9.00 de 246 d 4.00 a 0.07 de 5.68 de 1.42d 3.10a 0.03 ¢ 37.00 abcde 11.95 abed 220a 0.27 cde 64.67 abcde 16.10 abcd 1.70 a 0.22 cde
Part3  5.00 de 1.78 d 6.70 a 0.12 cde 5.45 de 1.39d 4.20 a 0.04 de 55.00 abcde 16.58 abed 9.10 a 1.51 abed 96.50 a 30.19 ab 3.60 a 0.76 bede
Part4  7.00 de 1.99 d 7.60 a 0.15 cde 13.16 de 3.10d 390 a 0.10 de 70.00 abcde  20.26 abed 9.60 a 1.94 ab 73.50 abed 19.26 abcd 230 a 0.28 cde
Part5 10.00 de 2.09d 7.10 a 0.15 cde 9.57 de 2.37d 6.40 a 0.09 de 49.00 abcde 14.11 abed 8.20 a 1.16 abcde 70.50 abced 19.55 abed 4.40 a 1.11 abcde
Part6  9.00 de 1.69 d 13.10 a 0.22 cde 12.00 de 3.12d 6.30 a 0.09 de 50.00 abcde  15.09 abed 5.60 a 0.84 abcde 84.00 abc 26.23 ab 7.20 a 1.98 a
August Partl 7.95 de 1.56 d 0.40 a 001 e 13.53 de 4.08 d 220 a 0.06 de — — — — 57.60 abcde 18.18 abed 1.10 a 0.22 cde
Part2  3.60 e 0.95d 0.40 a 0.00 e 8.01 de 2.65d 1.40 a 0.03 e 29.30 bede  14.63 abed 240 a 0.35 bede 51.33 abcde 17.11 abed 0.80 a 0.17 cde
Part3  6.40 de 1.87d 1.90 a 0.04 de 6.54 de 2.11d 520 a 0.08 de 18.70 cde 8.17 bed 1.40 a 0.12 cde 70.63 abed 24.74 ab 290 a 0.86 abcde
Part4  7.10 de 1.44 d 1.70 a 0.02 ¢ 20.26 cde 6.71 cd 1.20 a 0.09 de 7730 abcd 3320 a 0.10 a 0.04 de 91.93 ab 29.73 ab 2.80 a 1.17 abed
Part5 7.15 de 2514d 2.50 a 0.07 de 16.40 de 5.56 c¢d 1.20 a 0.07 de 75.80 abed  32.70 a 0.10 a 0.04 de 72.73 abed 24.71 ab 320 a 0.91 abcde
Part6  15.00 de 4.35 cd 2.90 a 0.13 cde 11.90 de 4.20 d 1.00 a 0.04 de 69.70 abcde  30.51 ab 0.40 a 0.13 cde 71.05 abcd 24.48 abc 6.10 a 1.52 abc

“:Mean separation within columns treated as single factor analysis at P<0.05.

Y:Could not be detected.
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Fig 3.(A)The cutting of Polygonum cuspidatum.(B)The mericlone of Polygonum
cuspidatum.(C)and(D)The experiment of cutting of Polygonum cuspidatum.
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(A)cutting (B)only main stem (C)the first lateral shoot on main stem(D)other lateral
shoot on main stem.
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Fig 5. The harvested aboveground parts of graded as indicated two years old
Polygonum cuspidatum.



