
 !"#!$"%&!'(%)!&%*+,-*./ 012*34!* 

 

 

 

 

 

 

 

*!56!( 67(89 :;<+=5 
*!56!( >6("6 >"?*@67A9 

 

 

 

 

 

 

 

 

 

>,"5 !"0%+BC*92+$D*6<(*#*EF5GH5 !"BE C!)!&#I/ 6J)" 
$"%KK!+L6/MB!6)"3/'N%) 

,'O+L6/MB!6)"@ &#!(%PQ!I/Q&#%8I 

0.B. 2550 



QUANTIFICATION OF VITAMIN K IN COMMONLY 

CONSUMED VEGETABLES 

 

 

 

 

 

 

MISS SUWADEE SAEHENG 

MISS SOWAROHE ROJSUTEE 

 

 

 

 

 

 

 

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILMENT  

OF THE REQUIREMENT FOR  

THE BACHELOR DEGREE OF SCIENCE IN PHARMACY 

FACULTY OF PHARMACY 

MAHIDOL UNIVERSITY 

 



 

>,"5 !"0%+BC 

+"1FH5  !"#!$"%&!'(%)!&%*+,-*./ 012*34!* 

 

 

 

 

 

 

 

........................................... 

     ( !"#!$#%$&' ()*+,") 

 

............................................... 

    ( !"#!$-#$.# -./ 0#%1') 

 

.............................................. 

    (2.&..3%456! +73.8.9/*!") 

 2!/!.:0;'<=.>8?! 

 

............................................. 

    (@A.&..#%.85/  !B'#%$..C) 

        2!/!.:0;'<=.>8?!.*$6 

 

 

 



 



 

 

 

 !"#$%&' 

()*+),*-.)/0-1).-23"425#(6782 9)2 

 

 !"#$ %&'()*, + ",  +,-./ !0$ 
'):)*%;!<=,*>(?) : 1!2345 (61,7,8-'5**

,  !,73- .59$ !",,:**
 

*
 ;5<"315(; =1(<4$ <:8(; =1>5 2,/ 4?5"3@A5B=A4?3#B 

**
 ;5<"315(; =17,,4 <:8(; =1>5 2,/ 4?5"3@A5B=A4?3#B 

"@)A@)"#B : "32543.(<, "5,/C5,3., D=76EF.GH5. 

 

75,>I7J5.$F4$"=2K!L,8 *</(6EMN2,"-?5L,345:"32543.(< 1 (phylloquinone) O.D=7@$M<.
P@AG,3+;<O.1$"32L,8-Q5"=. +#A(7RG2="NA'5*-572B5# 3 %?'*O.(S27,!*(@64?5.<, @Q575, 7=#
"32543.(< 1 -572="NA'5*+#A"30$ liquid-liquid extraction %B8 solid phase extraction D'5. 

Chromabond
®
 - SiOH O.75,"3(<,58?/O1H BDS Hypersil C18 250 × 4.6 mm i.d. column 

(5Tm) %B84$ mobile phase <EN acetonitrile : methanol : dichloromethane (3 : 1 : 1, v/v/v) 

+#AO1HN=2,5P?B 1.0 43BB3B32, / .5@$ %B8O1H tocopheryl acetate (vitamin E acetate) (LU. 

internal standard 2,"-"=#@$M<"54A5"<BEM. 248 .5+.(42, 6G"'5 L,345:"32543.(<O.D=7 # 10 

1.3# NAV'O.1'"* 16.31 ± 1.55 KI* 2.31 ± 0.47 P4+<,7,=4 / 100 7,=4 SN*.FQ5?.=7D=7 # DB
75,>I7J5.$F% #*O?H(?R."'5DVHLW"A@$MO1HA52H5.75,%SR*2="SN*(BEN# (1'. "5,/C5,3. -82HN*,84=#,8"=*
75,,=GL,8@5.D=72Q5BI* 7"5*2!H* %B8186BV (6,584$L,345:"32543.(<1 V* N5-4$DB@Q5O?H,8#=G 

International Normalized Ratio (INR) D3#L723P#H #=*.=F. SHN4VB@$MP#H-5775,>I7J5.$F -81'"AO?H
%6@A/%B8(; =17, 545,K%.8.Q5DVHLW"AP#H"'5<",,84=#,8"=*75,,=GL,8@5.D=7@$M4$"32543.(<1 V* 
%B8?B$7(B$MA*75,,=GL,8@5.D=71.3#.=F.O.L,345:457 %."@5*75,>I7J52'NPL<EN ?5L,345:
"32543.(<1 O.D=71.3#NEM.X(63M4SIF. ,"4@=F*N5?5,1.3#NEM.X #H"A 
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Quantification of vitamin K in commonly consumed vegetables 
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 This study aims to determine the amount of vitamin K1 (phylloquinone) in mostly 

consumed Thai vegetables. The samples were taken from 3 markets in different areas of 

Bangkok. Vitamin K1 in the sample was extracted by liquid-liquid extraction (LLE) and 

solid phase extraction (SPE) employed Chromabond
®
-SiOH. The analysis was 

performed on a 5 Tm, BDS Hypersil C18 250×4.6 mm i.d. column, the mobile phase was 

acetonitrile: methanol: dichloromethane (3:1:1, v/v/v) and the flow rate was 1.0 mL/min. 

Tocopheryl acetate (vitamin E acetate) was used as an internal standard. The presences 

of vitamin K1 and internal standard were detected at 248 nm. Vitamin K1 contents in 10 

fresh vegetables were ranged from 16.31 ± 1.55 to 2.31 ± 0.47 Tg/100g fresh weight. 

The results of this study make a great contributions to patients who use anticoagulant 

such as warfarin to aware them of the dangers of eating ivy gourd, pak-choi and 

variegatum because they have high phylloquinone. Such patients need to avoid highly 

dietary vitamin K because vitamin K leads to irregular International Normalize Ratio (INR) 

level. Therefore, the data obtained from this study can help doctors and pharmacists  to 

give appropiate advices in how the patients should alters their eating behaviour of 

vegetables that is rich in phylloquinone so that they can avoid a large intake of them. 

Further studies should be performed with more kinds of regularly consumed vegetables 

and foods. 

 




