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( , GT) 20 30

4.5 9.0

(Li, 1978)

(Wu et al., 2005a; Yang et al.,

2006) (Wu et al., 2004; Wu et al., 2005b) (Ha et al.,

2006) (Hsu et al., 2005, 2008, 2009, 2011; Tsai et al., 2013)

(Wang et al., 2014) (Hsuan et al., 2015)

(ROS) (Wang et al., 2011)

(Ha et al., 2006; Houng et al., 2015)

(luteolin) -7-

(luteolin-7-glucoside, lut-7-g) (oleanolic acid)(Wu et al., 2004; Hsu et al.,

2005; Wu et al., 2005b)

( )

3 6

(n-hexane, ) ( EA, ) ( MeOH,

) 18

200g

1

(10.8 15.3%)

0.68 1.34% 0.96 2.51%
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(ROS)

DNA

DPPH

SOD

IC 50%

2A 2B DPPH SOD IC

DPPH

SOD IC 2.1 0.2 g/mL 59.8 1.9 g/mL

30.9 1.1 g/mL 167.6 5.6 g/mL

(catechin) DPPH SOD IC

5.6 1.2 g/mL 22.7 0.7 g/mL

(MeOH)

50

50

50

50

13



Symposium on Cultivation and Application of Glossogyne tenuifolia

(Pradhan, 2007; Lin et al., 2008a; Aravindaram and

Yang, 2010; Lee et al., 2010) (inducible nitric oxide

synthase, iNOS) (NO)

(Hobbs et al., 1999; Pacher et al., 2007)

(Lipopolysaccharide, LPS)

iNOS NO

(Nathan,1992; Shen et al., 2002) LPS

iNOS NO

LPS RAW264.7

(Hu et al., 2008; Ha et al., 2012;

Moro et al., 2012) LPS RAW264.7 NO

50% NO

(IC ) IC

3A

50 50

4



IC

9.3 0.2 g/mL 12.7 0.5 g/mL L-

NMMA (NG-monomethyl-l-arginineacetate) IC 21.4

1.8 g/mL

IC RAW264.7

( )

3B

RAW264.7 NO

RAW264.7 ( 3C)

50

50

50
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HepG2 Hep3B

MCF-7 MDA-MB-231 A549

(Hsu et al., 2005) HepG2

( 4A)

18

HepG2 (IC =9.1

0.5 g/mL) doxorubicin

IC 1.52

0.4 g/mL

4B 4C

HepG2

50

50
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(Hsu et al., 2011) (Hsu et al., 2008) (Hsu et al., 2009)
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(Hsu et al., 2005)

(Shahidi

and Naczk, 2004; Yanez et al., 2004; Wang et al., 2006; Lin et al., 2012)

-7-

(Wu et al., 2004; Hsu et al., 2005)

5A 5B

5C 5D -7-

-7-

-7-

(Lin et al., 2008b;

Lopez-Lazaro, 2009)

(Seelinger et al., 2008)

(Katsube et al., 2004)

(Klimczak et al., 2007; Kiselova et al., 2006; Jayaprakasha et al., 2008; Kedage et al., 2007)

1

-7- (correlation coefficient, R)
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(R 0.8126 0.8873) (R 0.7563 0.9154)

DPPH
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0.5509)

-7-
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1. (TPC) (TFC)

-7-

(Tsai et al., 2014)

R

TPC

TFC

Luteolin

Lut-7-g

0.8126

0.8873

0.8861

0.5509

0.4765

-0.4823*

-0.8245*

0.0657

0.4464

-0.5088*

-0.8466*

-0.1369*

0.7563

0.8262

0.9154

0.2805

-0.7361*

-0.7540*

-0.8972*

0.1241

-0.3510*

-0.2147*

-0.4186*

0.2451

* R

-7-

HepG2

1,000 mm 1,800 mm
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ABSTRACT

The antioxidant, anti-inflammatory, and anti-proliferative properties of extracts from

different plant parts of farmed and wild (GT) were compared.

Samples were either extracted by n-hexane, ethyl acetate (EA), and methanol (MeOH),

respectively. Therefore, this study compared a total of 18 extract samples. Antioxidant

properties were measured by DPPH radical scavenging activity and SOD anion scavenging

activity. The DPPH and SOD scavenging activities declined in the order of wild GT >

farmed GT, aerial > whole plant > root, and MeOH extract > EA extract > hexane extract.

The anti-inflammatory properties of these extracts were assayed by nitric oxide

suppressing activity in RAW264.7 macrophage cells with a lipopolysaccharide (LPS)-

induced inflammation response. The anti-inflammatory activity followed the order of wild

GT > farmed GT, root > whole plant > aerial, and hexane extract > EA extract > MeOH

extract. For the cytotoxicity on HepG2 hepatoma cells, extracts from the root of farmed GT

had more effective anti-proliferative activity than the extracts from the root of wild GT. In

addition, the contents of total polyphenols (TPC), total flavonoids (TFC), and amounts of

GT' s bioactive ingredients, luteolin and luteolin-7-glucoside (lut-7-g), of these extracts

were also measured. Generally, wild GT contained higher amounts of these functional

components than farmed GT. The TPC, TFC and luteolin content followed the order of

aerial > whole plant > root and MeOH extract > EA extract > hexane extract. However, lut-

7-g content was highest in the EA extract from the aerial. Good correlations existed

between antioxidant activity and respective TPC, TFC, and luteolin content in farmed and

wild GT extracts, while the anti-inflammatory and anti-proliferative activities were all in

poor or inversely proportional correlated with the contents of these components. In

conclusion, wild GT had markedly higher bioactivities and more effective ingredients than

farmed GT.

, farmed, wild, antioxidant activity, anti-inflammatory

activity, anti-proliferative activity

Glossogyne tenuifolia
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Veldkamp 1991 ( GT)

B2

B6 C

luteolin

luteolin-7-glucoside oleanolic acid (Lin et al., 1975; Tsai et al., 2003; Weng et al.,

2004; Wu et al., 2005)

(Wang et al., 2014)

(Tsai et al., 2014) Luteolin

( )

(Valko et al., 2007)

Glossocardia Glossocardia bidens
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ABSTRACT

The main active ingredient of Glossogyne tenuifolia, luteolin, which could prevent

and improve chronic diseases related to metabolic syndrome. Faced with the wave of

global trade liberalization, population ageing and rising medical expenditures, Taiwan's

agriculture and health benefits are being hit by unparalleled impact. According to

research in the United States and Japan, dietary supplements can improve cachexia, anti-

aging, anti-depression, anti-hyperlipemia, anti-hypertension, enhance human immunity,

and save huge medical benefits. Therefore, use of the versatility of Glossogyne tenuifolia

to establish of extraction technology, and the development of functional products that are

beneficial to human health. Packaging is a significant product function despite it is not

part of the product essences. Thus, packaging design has been played an important role

for marketing strategies as well as has more direct impact on consumers while product

differentiating, advertising audiences centralized, and dispersion of media efficiency.

This study proposed five basic functions for excellent packaging design including

protection, convenience, attractive appearance, identification, and environmental

protection according to synthesized opinions from exports.

Cass., health care, blood lipid, packaging for

marketing

Keywords: Glossogyne tenuifolia
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(Flavonol) 3 (Chalcones) 24 (Chlorogenic acids)

Additional index words: Glossogyne tenuifolia

1 Associate Researcher and Section Manager,

Kaohsiung District Agricultural Research and Extension Station, Pingtung, Taiwan, R.O.C. 129



( (Labill) Cass.)

10 4 9

3 8 4,000 6,000

2000 2002

(1999)

Wu (2004,

2005a, 2005b)

50% (2005)

2004

(Luteolin) (Luteolin-7-O-Glucoside)

(Oleanolic acid) (2009) dehydrocostus lactone mokko lactone

(Flavonoid) ( )

(LC) (MS)

LC-DAD/MS -ESI

(Chlorogenic acid)

( )

1. 1 70

0.5 1 2 3 4 5

2. 400mesh RO

Glossogyne tenuifolia

n
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3. RO (PCI;AFC99)

(12,600rpm ) RO

(1) 30 40 50 Bar

(2)

0.4% 50 Bar 20 30 700 rpm

100 10

( Brix)

4. -20

Yamatto DC-56B

5. (L-S E) 2g 40 80% 16 mL 60

4 hr (12,000g 30 min) 2

3

6. LC-DAD-ESI-IT-MSn

(1) HPLC Hitachi HPLC-2000 system YMC ODS-AM

(100 2.0mm 3 m Kyoto, Japan) UV-Vis diode array detector (DAD)

225 400 nm 285 365 nm

0.2 mL/min 5 L 35 A

0.1% acetic acid B 0.1% acetic acid acetonitrile (acetonitrile

/water = 75/25 v/v) 0 1min 12 20% B 1 18 min

20 22% B 18 20 min 22 40% B 20 22 min40 35% B 22 35 min

35 35% B 35 46 min 35 100% B 46 48 min 100 100% B 48 50

min 100 12% B 21 min

(2) (HPLC-tandem MS)

LCQ Deca XP Max (Thermo Fisher Scientific) (IonTrap, IT)

(Electrospray Ionization, ESI)

(Positive and Negative Ion Mode)

(Nitrogen gas)

(Sheath Gas) 60 arb (Auxiliary Gas) 50arb

(Capillary Temperature) 280
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(Source Voltage) 4.5 kv (Capillary Voltage) 46 v tube

lens 55 v 3.5 kv

42v tube lens 45v MS/MS MSn

(Helium) (Collision Gas)

(Mass Scan Range) m/z 100 1,000 (Normalized Collision

Energy) 35 45% ( )

Xcalibur

7.

(1) 25

(2) ( Color and Color Difference Meter ND-1001 DP )

L a b L 100 0 a

+ - b + -

(3) (

Aqua Lab Modle 3TE) 25

(4) pH RADIOMETER PHM220

(5) (apparent viscosity) Brookfield LVDV 1 Vicometer

10 (100 rpm) 14 spindle 100 rpm

5

(6) (water content) 9,000 rpm 10 10 20

105

(7) TA-XT2i Texture analyser Cylinder probe P10,

Pre-speed(1.0mm), Test speed(0.5mm/s), Post speed(10mm/s), Distance(10mm),

Trig force(4g), Load cell(50)

3

70 2

5
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1 2 L b

1 1.5 70 2

2 1

0.5 2.0 pH

8.8 0.5 3 8.0

pH

L b a

1. 70

Time
(hr)

0

0.5

1

1.5

2

3

4

5

SC: Solid contents.

Refraction
( Brix)

SC
(%)

pH
Color

0.1

0.4

0.4

0.5

0.6

0.5

0.5

0.5

0.10

0.25

0.30

0.40

0.50

0.40

0.40

0.40

7.64

8.19

8.10

7.69

7.27

7.63

7.48

7.75

97.92

67.13

56.26

54.55

51.44

51.05

49.40

48.26

-0.25

13.74

20.26

19.86

18.77

19.07

18.79

19.81

3.96

39.18

36.44

35.56

33.45

33.30

32.15

31.53

L a b

2.

SC: Solid contents.

Extraction
Time

0

0.5

1

1.5

2

Refraction
( Brix)

pH
Color

L a b

SC
(%)

old new

0.2

0.2

0.3

0.3

0.3

0.1

0.4

0.4

0.5

0.6

old new

75.52

32.30

32.59

30.71

28.51

97.92

67.13

56.26

54.55

51.44

old new

5.28

23.70

23.36

23.54

23.44

-0.25

13.74

20.26

19.86

18.77

old new

35.03

21.89

22.02

20.83

19.37

3.96

39.18

36.44

35.56

33.45

old new

0.10

0.25

0.30

0.40

0.50

0.1

0.2

0.2

0.2

0.2

7.74

8.84

8.79

8.84

9.02

7.64

8.19

8.10

7.69

7.27

old new
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PCI AFC99 3 1

50 Bar 40 30 Bar 50 Bar

50.3L/M /H 3

2 VCR 1.8

VCR 1.8

0.9 5.0 Brix (

VCR 16.7) 5 Brix

( 9,000 rpm 10min )

16.7

RO 5 Brix 50

2

3.

30

40

50

0

0

0

23.0

33.3

50.3

24.7

45.3

60.0

16.0

23.3

42.0

3.3

3.4

3.3

Pressure
(Bar)

Permeate
( Brix)

Average Flux
(L/ /H)

Initial Flux
(L/ /H)

Final Flux
(L/ /H)

Retentate
( Brix)
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60

55

50

45

40

35

30

25

20

15

40Bar

30Bar

0.5 1 1.5 2 2.5 3

F
lu

x
(L

/M
/H

)
2

Total soluble solid content ( Brix)

50Bar



4

(Aw) 0.3 RO (

) ( )

5 4 7

2 5
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4.

States PH
SC
(%)

Viscosity
(cp)

Color

L a b

EXT

1stROc

2ndROc

FDp

Re2ndROcCToEXT

ReFDpTo 2ndROc

ReFDpToEXT

Refraction
( Brix)

9.02

8.30

7.08

8.32

8.56

0.339

2.121

12.430

28.51

3.15

15.56

86.90

3.19

27.03

19.37

-0.81

1.05

26.59

-0.75

18.18

0.91

0.58

0.55

0.7

3.2

12.7

0.1

13.4

0.4

23.44

-3.51

0.66

-0.72

-3.31

24.86

EXT: extracted solution of herb with 70 times water at 100 for 2hours, 1st ROc:

concentrate of the extracted solution of herb after first time RO concentration, 2ndROc:

concentrate of the extracted solution of herb after secondary RO concentration, FDp:

freezing-drying power of concentrate of 2ndROc, Re2ndROcCToEXT: concentrate of

2ndRO were reconstituted to the same solid contents in extracted solution,

ReFDpTo2ndROc: freezing-drying power were reconstituted to the same solid contents

in 2ndRO concentrate, ReFDpToEXT: freezing-drying power were reconstituted to the

same solid contents in extracted solution, SC: solid contents.

5.

Gel
Concentration
Treatment

1X0 2X0 3X0 4X0

Synersis(%) Strength(g) Synersis(%) Strength(g) Synersis(%) Strength(g) Synersis(%) Strength(g)

HONL

HONH

SHNL

SHNH

5.0

2.5

1.6

2.7

78.7

35.2

41.2

44.3

4.6

2.7

3.3

2.8

121.6

64.8

84.2

64.4

4.2

2.5

4.4

2.9

137.6

114.0

106.8

99.2

3.5

2.6

4.1

3.0

174.1

136.1

134.3

136.9
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SW

SS

SC

4X

3X

2X

1X

0

0

0

0
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4X

3X

2X

1X

0

0

0

0

4X

3X

2X

1X

0

0

0

0
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6 3 8 12

3

SW SC

20 5 14

100 cfu/ml 6 9

7 10 1.4% 4.6%

4X

3X

2X

1X

0

0

0

0
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Sugar

Starch species SW
SC
SS

Minal content

Starch content

Glossogyne tenuifolia
Cass.-extrate

Storage time

6.

Factor Units Contents Synersis (%) Strength (g)

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

Days
Days
Days
Days
Days

0X
1X
2X
3X
1X
1X
1X
0X
1X
2X
3X
1X
2X
3X
1X
3X
6X

0
3
7

10
16

1

1

1

1

2

2

2

3

3

3

3

4

4

4

5

5

5

3.0
2.8
2.6
1.5
1.7
1.9
2.0
2.3
2.2
2.2
2.0
3.7
2.8
1.4
1.8
1.7
1.6
2.7
3.3
3.4
4.6
3.3

50.3
58.0
70.2
69.3

102.4
26.2
74.9
59.8

109.5
148.5
154.1
73.7
69.1
56.9
73.6
85.7
96.1
74.0
81.6
90.6
79.6
88.2

1X

3X

2X

0X

1

1

1

1
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16Day

10Day

7Day

3Day

0Day

1X

2X

3X

4

4

4
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3X

2X

1X

0X

3

3

3

3

6X

3X

1

5

5

5X
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(Polyphenol) Wu (2005) Lut-

7-G Lut

( ) 80% LC-

DAD/MS -ESI

(Chlorogenic acid) 24

7 (Flavonoid; 2 (Flavone) 1 (Flavonol) 1

(Flavanone) 3 (Chalcone)( 7) (

)

Compound C-2 Compound E-2 Compound E-3 3

HPLC 285nm 12

225 400nm UV TIC ( 13) 1

2 3 ( 7) (tR) 10.16 min

(Compound E-1) 21.86 min (Compound E-2) 23.38 min (Compound E-3) 25.13 min

(Compound K) 26.14min (Compound E-4) 26.86 min (Compound L-1) 43.84 min

(Compound L-2) 7 (tR) 4.53min (Compound C-

3) 29.62 min (Compound C-8) 30.40 min (Compound C-9) 35.06 min (Compound

C-10) 4 m/z 353(CQ) 367(FQ) 499 (pCoCQA) 515(di-

CQA) 529(CFQA) 543(di-FQA) SIM 2

(bp) CID-MS/MS 20

n

7. LC-DAD/MSn-ESI

143

C-1

C-2

C-3

C-4

C-5

E-1

C-6

C-7

E-2

2.98

4.43

4.88

6.53

7.62

10.16

10.36

12.32

21.86

Compounds
tR

(min)

Uv max
nm)

[M-H]
( / )m z

MS/MS
P-ion(%)

MS/MS/MS
P-ion(%)

-

245, 325

-

-

-

285

-

-

282

353

353

353

353

337

449

367

337

451

191(100), 179(74), 135(13)

191(100), 179(5), 135(1)

173(100), 179(93), 191(33), 135(17)

191(100), 179(5), 135(1)

191(100), 163(6)

287(100), 431(19), 269(13), 151(5),

169(3), 313(1), 135(1)

191(100), 173(6)

191(100), 163(6)

289(100), 271(9), 167(9), 433(4)

269(100), 169(33), 151(18), 135(17),

123(1)

167(100), 271(87), 179(5)
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E-3

K

E-4

L-1

C-8

C-9

C-10

C-11

C-12

C-13

C-14

C-15

C-16

C-17

C-18

C-19

C-20

C-21

C-22

C-23

L-2

C-24

23.38

25.13

26.14

26.86

29.62

30.40

35.06

36.04

36.92

37.49

37.77

38.19

38.74

39.17

39.80

40.56

41.66

42.16

42.57

42.97

43.84

44.16

283

-

-

254, 348

248, 324

244, 326

248, 327

-

-

-

-

-

-

-

-

-

-

-

-

-

-

449

447

449

447

515

515

515

499

499

499

529

499

499

529

529

529

499

499

529

529

285

499

287(100), 431(3), 151(3), 269(1)

285(100)

287(100), 431(17), 269(10), 151(5),

169(2), 313(1), 135(1)

285(100)

353(100), 335(14), 179(12), 173(11),

203(5), 299(5), 255(5), 191(4), 317(1)

353(100), 179(1), 191(1), 335(0.5)

353(100), 203(16), 299(14), 255(9),

317(7), 179(6), 173(4), 335(3), 191(1)

353(100), 337(52), 335(39), 319(16),

299(8), 255(3)

337(100), 335(7), 353(3), 319(1)

353(100), 337(19), 335(1)

353(100), 335(97), 367(78), 349(48)

353(100), 337(16), 335(1), 299(1)

337(100), 353(40), 335(9), 319(2)

367(100), 335(10), 349(4)

367(100), 349(1), 335(1)

493(100), 353(92), 367(10)

337(100), 335(9), 353(2), 319(3)

353(100), 337(17), 299(9), 3355(7),

203(7), 173(4), 317(3), 179(3), 255(2)

367(100), 335(3), 353(2), 349(1)

353(100), 367(70), 335(7), 349(3)

241(100), 217(71), 243(57), 175(57),

199(47), 257(14), 267(11), 151(10),

107(2), 133(2)

353(100), 299(9), 337(9), 203(7),

335(5), 173(4), 317(3), 191(3), 179(2)

151(100), 135(5), 269(4), 125(2),

107(2), 169(1)

257(100), 239(37), 135(37), 241(28),

267(22), 229(21), 176(17), 123(15),

213(14), 175(12)

269(100), 151(37), 169(32), 135(17),

123(1)

241(100), 199(75), 243(67), 217(61),

175(57), 151(26), 267(18), 257(17),

133(9),107(3)

179(100), 173(78), 191(48), 135(17)

191(100), 179(65), 135(16), 173(5)

179(100), 173(73), 191(22), 135(10)

173(100), 179(67), 135(20)

163(100), 173(61), 191(4)

191(100), 179(73), 173(5), 135(11)

173(100), 179(81)

191(100), 179(88), 135(12), 173(4)

163(100), 173(21), 191(15)

173(100), 193(26)

193(100), 173(12)

191(100), 179(53), 135(32)

173(100), 163(41)

179(100), 173(66), 191(19), 135(9)

173(100), 193(81)

179(100), 173(87), 135(26)

179(100), 173(63), 191(38), 135(31)
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Glossogyne tenuifolia

Symposium on Cultivation and Application of Glossogyne tenuifolia

46



Abstract

Glossogyne tenuifolia

gel

Cass. (GT) was one of the protophyte herbs at Penghu in

Taiwan. It had been as drink tea by the residents of Penghu in the summer to reduce fever

and as an antidote. Recently, it also has been proved possessing the live- protective

function, and become more potential as the materials of health food. The purposes of our

studies are to explore the suitable conditions for extracting the active ingredients of the

herbs and develop the function food in various types made of extract of the herb,

including canned drink tea and gelatin products. With processing and increasing the

utilization of GT, the market of the protophyte herb and the tourism of Penghu will also

be flourished. GT was extracted with 70 times water for 5 hours, and the flavor, color and

soluble solid contents come to saturation state after 1.5~2.0 hours extracting. Then, the

extracted solution was pre-concentrated at 50 Bar, 20~30 to get the final concentration

of retentate about 2.1%. There were little concentration polarization during these pre-

concentration, and the even flux and VCR arrived to 50.3 L/M /H and 10.5, respectively.

The pre-concentrated solution was collected and mixed together for secondary

concentration with the same operated pressure and temperature as pre-concentrated

condition. The results show that: initial flux:25.3 L/M /H, final flux:8.73 L/M /H, even

flux:17.83 L/M /H, and VCR: 5.10. And there are no soluble solid content were eluted in

the flux solution of both per-concentration and secondary concentration. The strength of

GT was increased with increasing of sugar content, concentration of GT-extrate and

mesona- extrate, and was deeply affected by starch varieties. The synersis of gel was

decreased with increasing of sugar content, starch content, and concentration of GT-

extrate and mesona-extrate, but decreased with increasing of storage time. And the total

aerobic microoganism of non-sterilized product was below 100 cfu/g stored at 5 for 14

days. Furthermore, high-performance liquid chromatography coupled to electrospray

ionization (ESI) tandem mass spectrometry and photodiode array detection (HPLC-

DAD-ESI-MS ) was used to identify and characterize the phenolic compounds

(flavonoids, chlorogenic acid) in a methanol extract of leaves of GT Structures have been

assigned on the basis of the complementary information obtained from UV-visible

spectra, retention time (relative hydrophobicity), scan mode MS spectra, and

fragmentation patterns in MS , MS spectra (both in the positive and negative ion modes)

obtained using a IT at different collision energies. With HPLC-DAD-ESI-MS approach,

2

2 2

2

n

2 n

n
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the chemical structures of 30 polyphenols of the leaves of GT were identified on-line

without time-consuming isolation, including three flavone, one flavonol, three chalcones

and twenty four chlorogenic acids.

Cass., Extraction, membrane concentration, gelatin

products, flavonoid, chlorogenic acid, HPLC-DAD-ESI-MS

Keywords: Glossogyne tenuifolia

n
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( )

(Li, 1978)

1 3

1,000

10 3 10 m/s

B2 B6 C

- 0.073 0.077%

(Simultaneous steam Distillation-Extraction method, SDE)

60 30

13 16 1 ( , 2005; Chyau et al.,

2007)

xanthine/xanthine oxidase

(Tsai et al., 2003; Weng et al., 2004; Wu et al., 2005a; Hsu et al.,

2005) 4-nitroquinoline N-oxide Benzo[a]pyrene

(Han et al., 2004) ( , 1997)

B (HBsAg) (Wu et al.,

2005b) (Wu et al., 2004; Wu et al., 2005) (Ha et

al., 2006) (Hsu et al., 2005)

luteolin oleanolic acid luteolin-7-glucoside

(Lin et al., 1975; Wu et al., 2005)

Glossogyne tenuifolia
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glossogin dehydrocostus lactone mokko lactone phytol

A549 (Hsu et al., 2008, 2009, 2011)

(Wang et al., 2014)

(Tsai et al., 2014)

3 6

6

4 5

1 2 1 2

50 128 PE 3 6

(Peat moss)

25 35 1

15 20
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( )

(Wells and Loy, 1985)

2 PE

15 15

1,000
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90 120

16 19%

5%

0.8 1.0

3 6

1.0 1.8 26.0 30.0

( 1)

30.0 27.5 25.0 22.5 20.0
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ABSTRACT

Hsiang-ru ( Cass.), which was one of the important special

crops in Penghu area, has been used for culinary and medicinal purposes for centuries. In

2013, it was classified into raw materials of traditional foods and the whole plant itself

can be used. Currently, its yield was about 4.5 tons per hectare in Taiwan (cultivated area:

10 ha), mainly harvested in Penghu. Though its management was extensive with low

demand of water and fertilizer, weed control should be highlighted. Due to lack of

hsiang-ru variety, agricultural machinery, plentiful funds, labor force, balanced regional

development, hsiang-ru-related industries are not well-developed. In order to promote

the related industrial development, we improved the cultivation techniques of field

planting, weed control, and ratooning.

Cass., cultivation management, ratooning
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