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ABSTRACT 

Brassica rapa chinensis L. and Brassica rapa var. parachinensis (Baily) Hanelt were studied for their chemical 

constituents. The dichloromethane extracts of the leaves of Brassica chinensis L. afforded β-sitosteryl-3β-glucopyranoside-

6-O-fatty acid esters (1), β-sitosterol (2), chlorophyll a (3) and phytyl fatty acid esters (4), while the leaves of Brassica 

rapa var. parachinensis (Baily) Hanelt yielded 4, monogalactosyl diacylglycerol (5) and lutein (6).  The structures of 1-6 

were identified by comparison of their NMR data with those reported in the literature. 
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INTRODUCTION 

Brassica rapa chinensis L locally known as Petchay and 

also known as Pak choi is a popular vegetable in the 

Philippines. It belongs to the family Brassicaceae which 

exhibit anti-cancer properties due to their high content of 

glucosinolates which hydrolyze to form the bioactive 

isothiocyanates1,2.  An earlier study on Pak choi (Brassica 

campestris L. ssp chinensis var. communis) reported the 

isolation of the phenolic compounds, K-3-O-sophoroside-

7-O-glucoside, K-3,7-di-O-glucoside. K-3-O-sophoroside, 

K-7-O-glucoside, K-3-O-(caffeoyl)sophoroside-7-O-

glucoside, K-3-O-(methoxycaffeoyl) sophoroside-7-O-

glucoside, K-3-O-(sinapoyl)-sophoroside-7-O-glucoside, 

K-3-O-(p-coumaroyl)-sophoroside-7-O-glucoside, 3-

caffeoylquinic acid, ferulic acid, sinapic acid, 2-

disinapoylgentiobiose, 1-sinapoyl-2-feruloylgentiobiose, 

1,2,2’-trisinapoylgentiobiose, and 1,2’-disinapoyl-2-

feruloylgentiobios3,4.  Another study reported that 

temperature affects the carotenoids and glucosinolate 

contents of Pak choi (B. rapa L. spp. chinensis var. 

communis)5.   Furthermore, the carotenoids, ascorbic acid, 

minerals and total glucosinolates in leafy pakchoi (B. rapa 

L. chinensis) are affected by season and variety6.  Pak choi 

(B. rapa L. ssp. chinensis)  yielded quercetin (3.2-6.1 mg

/100 g), isorhamnetin (8.1-35.1 mg/100 g) and kaempferol 

(36.0-102.6 mg/100 g)7. Brassica 

rapa var. parachinensis (Baily) Hanelt, also known as 

Choi sum is the Chinese flowering cabbage which is one 

of the most popular vegetables in China8.  A previous study  

 

reported the levels of chlorophylls from B. rapa chinensis 

and B. rapa var. parachinensis9. 

This study is part of our research on the chemical 

constituents of vegetables belonging to the family 

Brassicaceae.  We earlier reported the isolation of sterols, 

triglycerides and essential fatty acid constituents of 

Brassica oleracea varieties, Brassica juncea and 

Raphanus sativus10. We report herein the isolation of β-

sitosteryl-3β-glucopyranoside-6-O-fatty acid esters (1), β-

sitosterol (2), chlorophyll a (3), and phytyl fatty acid esters 

(4) from B. rapa chinensis L., while the leaves of B. 

rapa var. parachinensis (Baily) Hanelt afforded 4, 

monogalactosyl diacylglycerol (5) and lutein (6).  The 

chemical structures of 1-6 are presented in Fig. 1, 

 

MATERIALS AND METHODS 

General Experimental Procedure  

NMR spectra were recorded on a Varian VNMRS 

spectrometer in CDCl3 at 600 MHz for 1H NMR and 150 

MHz for 13C NMR spectra. Column chromatography was 

performed with silica gel 60 (70-230 mesh). Thin layer 

chromatography was performed with plastic backed plates 

coated with silica gel F254 and the plates were visualized 

by spraying with vanillin/H2SO4 solution followed by 

warming.  

Plant material  

Brassica rapa chinensis L. and Brassica 

rapa var. parachinensis (Baily) Hanelt were collected 

from Benguet, Mountain Province, Philippines in October  
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2015 and authenticated at the Botany Division, Philippine 

National Museum.  

General Isolation Procedure  

A glass column 20 inches in height and 2.0 inches internal 

diameter was packed with silica gel. The crude extract 

from the leaves were fractionated by silica gel 

chromatography using increasing proportions of acetone in 

CH2Cl2 (10% increment) as eluents. One hundred milliliter 

fractions were collected. All fractions were monitored by 

thin layer chromatography. Fractions with spots of the 

same Rf values were combined and rechromatographed in 

appropriate solvent systems until TLC pure isolates were 

obtained. A glass column 12 inches in height and 0.5 inch 

internal diameter was used for the rechromatography. Five 

milliliter fractions were collected. Final purifications were 

conducted using Pasteur pipettes as columns. One milliliter 

fractions were collected. 

Isolation of the Chemical Constituents of B. rapa chinensis 

The freeze-dried leaves of B. rapa chinensis (65.8 g) was 

ground in an osterizer, soaked in CH2Cl2 for three days, 

and then filtered. The filtrate was concentrated under 

vacuum to afford a crude extract (2.03 g).  The extract was 

chromatographed by gradient elution with CH2Cl2, 

followed by increasing amounts of acetone at 10% 

increment by volume as eluents.  The 10% acetone in 

CH2Cl2 fraction was rechromatographed (2 ×) using 1% 

EtOAc in petroleum ether to afford 4 (2 mg). The 50% 

acetone in CH2Cl2 fraction was rechromatographed using 

10% EtOAc in petroleum ether.  The less polar fractions 

were combined and rechromatographed using 10% EtOAc 

 
Figure 1: Chemical structures of β-sitosteryl-3β-glucopyranoside-6-O-fatty acid esters (1), β-sitosterol (2), 

chlorophyll a (3), and phytyl fatty acid esters (4) from Brassica rapa  chinensis L.; and monogalactosyl 

diacylglycerol (5) and lutein (6) from Brassica rapa var. parachinensis (Baily) Hanelt. 
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in petroleum ether to yield 2 (5 mg) after washing with 

petroleum ether.  The more polar fractions were combined 

and rechromatographed using 15% EtOAc in petroleum 

ether to afford 3 (6 mg) after washing with petroleum ether, 

followed by Et2O.  The 80% acetone in CH2Cl2 fraction 

was rechromatographed (4 ×) using CH3CN:Et2O:CH2Cl2 

(1.5:1.5:7, v/v) to yield 1 (3 mg) after trituration with 

petroleum ether.   

Isolation of the Chemical Constituents of B. rapa 

var. parachinensis  

The freeze-dried leaves of B. rapa var. parachinensis (94 

g) were ground in an osterizer, soaked in CH2Cl2 for three 

days, and then filtered. The filtrate was concentrated under 

vacuum to afford a crude extract (1.68 g).  The extract was 

chromatographed by gradient elution with CH2Cl2, 

followed by increasing amounts of acetone at 10% 

increment by volume as eluents.  The 10% acetone in 

CH2Cl2 fraction was rechromatographed (2 ×) using 

petroleum ether to afford 4 (4 mg).  The 80% acetone in 

CH2Cl2 fraction was rechromatographed using 

CH3CN:Et2O:CH2Cl2 (1:1:8, v/v).  The less polar fractions 

were combined and rechromatographed using 

CH3CN:Et2O:CH2Cl2 (1:1:8, v/v) to afford 6 (5 mg) after 

washing with petroleum ether, followed by Et2O.  The 

more polar fractions were combined and 

rechromatographed using CH3CN:Et2O:CH2Cl2 (2.5:2.5:5, 

v/v) to afford 5 (4 mg) after trituration with petroleum 

ether.    

   

RESULTS AND DISCUSSION 

Silica gel chromatography of the dichloromethane extracts 

of the leaves of B. rapa chinensis L. afforded 1-4, while 

the leaves of B. rapa var. parachinensis (Baily) Hanelt 

yielded 4-6.  The NMR spectra of 1 are in accordance with 

data reported in the literature for β-sitosteryl-3β-

glucopyranoside-6-O-fatty acid ester11; 2 for β-

sitosterol12; 3 for chlorophyll a 13; 4 for phytyl fatty acid 

esters14; 5 for monogalactosyl diacylglycerol15; and 6 for 

lutein16.   

 

ACKNOWLEDGEMENT 

A research grant from the De La Salle University Science 

Foundation through the University Research Coordination 

Office is gratefully acknowledged.   

 

REFERENCES 

1. van Poppel G, Verhoeven DT, Verhagen H, Goldbohm 

RA. Brassica vegetables and cancer prevention. 

Epidemiology and mechanisms. Adv Exp Med Biol 

1999; 472:159-68. 

2. O'Hare YJ, Wong LS, Force LE, Williams DJ, Gurung 

CB, Irving DE. Glucosinolate composition and anti-

cancer potential of daikon and radish sprouts. Acta Hort 

2008; 765:237-244. 

3. Cartea ME, Francisco M, Soengas P, Velasco P. 

Phenolic Compounds in Brassica Vegetables. 

Molecules 2011; 16:251-280. 

4. Harbaum B, Hubbermann EM, Wolff C, Herges R, Zhu 

Z, Schwarz K. Identification of flavonolds and 

hydroxycinnamic acids in pak choi varieties (Brassica 

campestris L. ssp chinensis var. communis) by HPLC-

ESI-MSn and NMR and their quantification by HPLC-

DAD. J. Agric. Food Chem 2007; 55:8251-8260. 

5. Yang J, Zhu Z, Wang Z, Zhu B. Effects of storage 

temperature on the contents of carotenoids and 

glucosinolates in pakchoi (Brassica rapa L. 

ssp. chinensis var. communis). J Food 

Biochem 2010; 34(6):1186-1204.  

6. Hanson P, Yang R-y, Chang L-c, Ledesma L, Ledesma 

D. Contents of carotenoids, ascorbic acid, minerals and 

total glucosinolates in leafy brassica pakchoi (Brassica 

rapa L. chienesis) as affected by season and variety. J 

Sci Food Agric 2009; 89(5):906-914. 

7. Rochfort SJ, Imsic M, Jones R, Trenerry VC, Tomkins 

B.  Characterization of flavonol conjugates in 

immature leaves of pak choi [Brassica rapa L. 

spp. chinensis L. (Hanelt.)] by HPLC-DAD and LC-

MS/MS. J Agric Food Chem 2006, 54(13):4855-60. 

8. Chinese flowering cabbage (Choy sum).  Downloaded 

from agriculture.vic.gov. auagriculture/...a-z/chinese-

flowering-cabbage-choy-sum on July 13, 2016. 

9. Limantara L, Dettling M, Indrawati R, Indriatmoko T, 

Brotosudarmoa. P. Analysis on the chlorophyll content 

of commercial green leafy vegetables. Procedia Chem 

2015; 14:225–231. 

10. Ragasa CY, Ng VAS, Torres OB, Sevilla NSY, Uy 

KVM, Tan MCS, Noel MG, Shen C-C. Sterols, 

triglycerides and essential fatty acid constituents of 

Brassica oleracea varieties, Brassica juncea and 

Raphanus sativus. J Chem Pharm Res 2013; 

5(12):1237-1243. 

11. Ragasa CY, Ebajo Jr VD, G. Forst. De Los Reyes MM, 

Mandia EH, Brkljača R, Urban S. Chemical 

constituents of Cordia dichotoma. G. Forst. J Appl 

Pharm Sci 2015; 5(Suppl. 2):16-21. 

12. Ragasa CY, Lorena GS, Mandia EH, Raga DD, Shen 

C-C. Chemical constituents of Abrus precatorius. 

Amer J Essent Oils Nat Prod 2013; 1(2):7-10.  

13. Ragasa CY, de Jesus J. Porphyrins and polyprenols 

from Macaranga tanarius. Res J Pharm Biol Chem Sci. 

2014, 5(3):701-708. 

14. Ragasa CY, Caro JL, Lirio LG, Shen C-C. Chemical 

constituents of Coix lacryma-jobi. Res J Pharm Biol 

Chem Sci 2014; 5(6):344-348. 

15.  Ragasa CY, Ng VAS, Lazaro-Llanos N, Tan MC, 

Brkljača R, Urban S. Monogalactosyl diacylglycerol 

from Caulerpa racemosa (Forsskal) J. Agardh.  Der 

Pharma Chemica 2015; 7(7): 194-198. 

16. Ragasa CY, Torres OB, Gutierrez JMP, Kristiansen 

HPBC, Shen C-C. Triterpenes and acylglycerols from 

Canarium ovatum. J. Appl Pharm Sci 2015; 5(3):94-

100.

 

 

https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/153.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2011:25316&title=RWZmZWN0cyBvZiBzdG9yYWdlIHRlbXBlcmF0dXJlIG9uIHRoZSBjb250ZW50cyBvZiBjYXJvdGVub2lkcyBhbmQgZ2x1Y29zaW5vbGF0ZXMgaW4gcGFrY2hvaSAoQnJhc3NpY2EgcmFwYSBMLiBzc3AuIENoaW5lbnNpcyB2YXIuIENvbW11bmlzKQ&launchSrc=reflist&pageNum=8&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/153.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2011:25316&title=RWZmZWN0cyBvZiBzdG9yYWdlIHRlbXBlcmF0dXJlIG9uIHRoZSBjb250ZW50cyBvZiBjYXJvdGVub2lkcyBhbmQgZ2x1Y29zaW5vbGF0ZXMgaW4gcGFrY2hvaSAoQnJhc3NpY2EgcmFwYSBMLiBzc3AuIENoaW5lbnNpcyB2YXIuIENvbW11bmlzKQ&launchSrc=reflist&pageNum=8&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/153.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2011:25316&title=RWZmZWN0cyBvZiBzdG9yYWdlIHRlbXBlcmF0dXJlIG9uIHRoZSBjb250ZW50cyBvZiBjYXJvdGVub2lkcyBhbmQgZ2x1Y29zaW5vbGF0ZXMgaW4gcGFrY2hvaSAoQnJhc3NpY2EgcmFwYSBMLiBzc3AuIENoaW5lbnNpcyB2YXIuIENvbW11bmlzKQ&launchSrc=reflist&pageNum=8&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/153.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2011:25316&title=RWZmZWN0cyBvZiBzdG9yYWdlIHRlbXBlcmF0dXJlIG9uIHRoZSBjb250ZW50cyBvZiBjYXJvdGVub2lkcyBhbmQgZ2x1Y29zaW5vbGF0ZXMgaW4gcGFrY2hvaSAoQnJhc3NpY2EgcmFwYSBMLiBzc3AuIENoaW5lbnNpcyB2YXIuIENvbW11bmlzKQ&launchSrc=reflist&pageNum=8&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/200.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2009:401813&title=Q29udGVudHMgb2YgY2Fyb3Rlbm9pZHMsIGFzY29yYmljIGFjaWQsIG1pbmVyYWxzIGFuZCB0b3RhbCBnbHVjb3Npbm9sYXRlcyBpbiBsZWFmeSBicmFzc2ljYSBwYWtjaG9pIChCcmFzc2ljYSByYXBhIEwuIGNoaW5lbnNpcykgYXMgYWZmZWN0ZWQgYnkgc2Vhc29uIGFuZCB2YXJpZXR5&launchSrc=reflist&pageNum=10&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/200.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2009:401813&title=Q29udGVudHMgb2YgY2Fyb3Rlbm9pZHMsIGFzY29yYmljIGFjaWQsIG1pbmVyYWxzIGFuZCB0b3RhbCBnbHVjb3Npbm9sYXRlcyBpbiBsZWFmeSBicmFzc2ljYSBwYWtjaG9pIChCcmFzc2ljYSByYXBhIEwuIGNoaW5lbnNpcykgYXMgYWZmZWN0ZWQgYnkgc2Vhc29uIGFuZCB2YXJpZXR5&launchSrc=reflist&pageNum=10&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/200.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=caplus_2009:401813&title=Q29udGVudHMgb2YgY2Fyb3Rlbm9pZHMsIGFzY29yYmljIGFjaWQsIG1pbmVyYWxzIGFuZCB0b3RhbCBnbHVjb3Npbm9sYXRlcyBpbiBsZWFmeSBicmFzc2ljYSBwYWtjaG9pIChCcmFzc2ljYSByYXBhIEwuIGNoaW5lbnNpcykgYXMgYWZmZWN0ZWQgYnkgc2Vhc29uIGFuZCB2YXJpZXR5&launchSrc=reflist&pageNum=10&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/392.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=medline_2006425865&title=Q2hhcmFjdGVyaXphdGlvbiBvZiBmbGF2b25vbCBjb25qdWdhdGVzIGluIGltbWF0dXJlIGxlYXZlcyBvZiBwYWsgY2hvaSBbQnJhc3NpY2EgcmFwYSBMLiBTc3AuIGNoaW5lbnNpcyBMLiAoSGFuZWx0LildIGJ5IEhQTEMtREFEIGFuZCBMQy1NUy9NUw&launchSrc=reflist&pageNum=20&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/392.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=medline_2006425865&title=Q2hhcmFjdGVyaXphdGlvbiBvZiBmbGF2b25vbCBjb25qdWdhdGVzIGluIGltbWF0dXJlIGxlYXZlcyBvZiBwYWsgY2hvaSBbQnJhc3NpY2EgcmFwYSBMLiBTc3AuIGNoaW5lbnNpcyBMLiAoSGFuZWx0LildIGJ5IEhQTEMtREFEIGFuZCBMQy1NUy9NUw&launchSrc=reflist&pageNum=20&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/392.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=medline_2006425865&title=Q2hhcmFjdGVyaXphdGlvbiBvZiBmbGF2b25vbCBjb25qdWdhdGVzIGluIGltbWF0dXJlIGxlYXZlcyBvZiBwYWsgY2hvaSBbQnJhc3NpY2EgcmFwYSBMLiBTc3AuIGNoaW5lbnNpcyBMLiAoSGFuZWx0LildIGJ5IEhQTEMtREFEIGFuZCBMQy1NUy9NUw&launchSrc=reflist&pageNum=20&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://0-scifinder.cas.org.lib1000.dlsu.edu.ph/scifinder/references/answers/E37ABCDCX86F350ACX263E374E1CA016DF75:E37F46B9X86F350ACX778DAA934D55101177/392.html?nav=eNpb85aBtYSBMbGEQcXV2NzNxMzJMsLCzM3Y1MDROcLc3MLF0dHS2MTF1NTQwNDQ3ByoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAP_w7UQ&key=medline_2006425865&title=Q2hhcmFjdGVyaXphdGlvbiBvZiBmbGF2b25vbCBjb25qdWdhdGVzIGluIGltbWF0dXJlIGxlYXZlcyBvZiBwYWsgY2hvaSBbQnJhc3NpY2EgcmFwYSBMLiBTc3AuIGNoaW5lbnNpcyBMLiAoSGFuZWx0LildIGJ5IEhQTEMtREFEIGFuZCBMQy1NUy9NUw&launchSrc=reflist&pageNum=20&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
http://agriculture.vic.gov.au/agriculture/horticulture/vegetables/vegetables-a-z/chinese-flowering-cabbage-choy-sum

