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Abstract The purpose of this study was to investigate how herb extracts may improve blood circulation. Twenty-six

extracts from nine different herbs (marjoram, lavender, dill, rosemary,

hyssop, rose, lemon balm, pineapple sage, and

echinacea) were evaluated for their anti-hypertensive effects via angiotensin 1 converting enzyme (ACE) inhibition. Their
cholesterol-lowering effects via hydroxy-methyl-glutaryl coenzyme A (HMG-CoA) reductase inhibition and their
fibrinolytic activity via fibrin-plate method were also evaluated. Both water extraction of rose flowers and 70% EtOH
extraction of pineapple sage leaves effectively reduced the ACE activity with inhibition rates of 133.8% and 91.2%,
respectively. Similarly, both water and 70% EtOH extracts of rose flowers strongly inhibited the enzymatic activity of
HMG-CoA reductase by 48.9% and 80.5%, respectively. Water and 70% EtOH extracts of rose flowers also showed
relatively high fibrinolytic activity. Based on these observations, rose flower extracts can be developed as a functional tool

for use in the improvement of blood circufation.
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(HGB7WTS3, Waring, Torrington, USA)Z B3t ct E44E &
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minZt AR vk YR *&‘593,3 rgol w9
ocolA B @ AE Bybo] 75 ACES] i) Hr)

ACE AajgAle] 234 MA] 025mL assay mixture(100 mM
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A(S0mM phosphate buffer, pH 7.0 with 0.2M sucrose, 2 mM
DL-dithiothreitol(DTT, D-0632, Sigma-Aldrich Chemical Co., MO,
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ahod o 10X} preincubation 3+ 3o 3 mM HMG-CoA(H-6132,
Sigma-Aldrich Chemical Co., MO, USA) 100 ul.Z 73l &4
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C: AO.D. of blank
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Table 1. List of herbs for assays on biological activities
No. Sample Name Scientific Name Used Parts Edible

1 Marjoram Origanum majorana LD+ Ss® 0

2 Lavender Lavandida vera, Lavandula officinalis chaix L,S O

3 Dill Anethum graveolens L. L+$S O

4 Rosemary Rosmarinus officinalis L. L.S 0]

5 Hyssop Hyssopus officinalis L. F'+L,S 0

6 Rose Rosa spp. F O

7 Lemon Balm Melissa officinalis L. L+S O

8 Pineapple sage Salvia elegans L.S 0

9 Echinacea® E. angustifolia. E. pallida, E. purpurea L+S+F X
UL: leaves.
IS: stems.
IF: flowers.

YEchinacea was commonly known as American coneflower and purple conetlower and historically used by North American natives for enhancing

resistance (oral) and prompting wound healing (topical).
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Table 2. Water extraction yield of herbs

Sample  Extract Yield (%)”

Sample name Abbr”  weight  weight (w/w, dry
(® (& base)
Marjoram (W, water) MW 40 5.7 14.3
Lavender (L, water) LLW 30 10.6 353
Lavender (S, water) LSW 30 4.5 15.0
Dill (L+S, water) DW 30 10.6 353
Rosemary (L, water) RSLW 30 7.3 243
Rosemary (S, water) RSSW 30 3 10.0
Hyssop (F+L, water) HFLW 30 6.5 21.7
Hyssop (S, water) HSW 30 43 143
Rose (F, water) RFW 30 13 433
Lemon balm (L+S, water) LBLSW 30 7.4 29.6
Pineapple sage (L, water) PSLW 30 1.1 370
Pineapple sage (S, water) PSSW 60 13.9 232
Echinacea (W, water) EW 30 6.7 223

"Abbr abbreviation.
JExtraction yleld (%) =[used sample weight (g, dry base)]/[dried
water extract weight (g)] x 100.

Table 3. 70% EtOH extraction yield of herbs

Sample Extract Yield (%)”

Sample name Abbr"”  weight weight (whw, dry
(2 (& base)
Marjoram (70% EtOH) ME 30 84 28.0
Lavender (L, 70% EtOH) LLE 30 9.7 323
Lavender (S, 70% EtOH) LSE 30 39 13.0
Dill (L+S, 70% EtOH) DE 30 8.1 27.0
Rosemary (L, 70% EtOH) RSLE 20 6.1 30.5
Rosemary (S, 70% EtOH) ~ RSSE 30 29 9.7
Hyssop (F+L,70% EtOH) HFLE 30 8.2 27.3
Hyssop (S, 70% EtOH) HSE 30 35 117
Rose (F, 70% EtOH) RFE 30 13.5 45.0
Lemon balm (L+S, 70% EtOH) LBLSE 20 4 20.0
Sage (L, 70% EtOH) PSLE 30 10 333
Pineapple sage (S, 70% EtOH) PSSE 30 6.3 21.0
Echinacea (W, 70% EtOH) EE 30 4.7 15.7

DAbbr: abbreviation.
JExtraction yield (%)=[used sample weight (g, dry base))/[dried
water extract weight (g)] x 100.
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Fig. 1. ACE inhibition rate of water extracts. 1: MW, 2: LLW, 3
LSW, 4: DW, 5: RSLW, 6: RSSW, 7: HFLW, 8: HSW, 9: RFW, 10:
LBLSW, 11: PSLW, 12: PSSW, 13: EW. Sample solution was
10 mg/mL. The abbreviation of each sample see the Table 2 or 3.
Bars represent means + SD. Bars without a common letter differ
significantly at p < 0.05.
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Fig. 2. ACE inhibition rate of 70% EtOH extracts. 14: ME, 15:
LLE, 16: LSE, 17: DE, 18: RSLE, 19: RSSE, 20: HFLE, 21: HSE,
22: RFE, 23: LBLSE, 24: PSLE, 25: PSSE, 26: EE. Sample solution
was 10 mg/mL. The abbreviation of each sample see the Table 2 or
3. Bars represent means = SD. Bars without a common letter differ
significantly at p < 0.05.
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Fig. 3. HMG-CoA reductase inhibition rate of water extracts. 1:
MW, 2: LLW, 3: LSW, 4: DW, 5: RSLW, 6: RSSW, 7: HFLW, §:
HSW, 9: RFW, 10: LBLSW, 11: PSLW, 12: PSSW, 13: EW. The
abbreviation of each sample see the Table 2 or 3. The reaction
mixture consisted of sample solution 20 uL. (10 mg/mL water), 0.5
1M phosphate buffer(pH 7.0) 100 pL, 20 mM DTT 100 uL, 3 mM
NADPH 100 uL, enzyme source 100 uL and 3 mM HMG-CoA 100
L. Bars represent means + SD. Bars without a common letter differ
significantly at p < 0.05.
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Fig. 4. HMG-CoA reductase inhibition rate of 70% EtOH
extracts. 14: ME, 15: LLE, 16: LSE, 17: DE, 18: RSLE, 19: RSSE,
20: HFLE, 21: HSE, 22: RFE, 23: LBLSE, 24: PSLE, 25: PSSE, 26:
EE. The abbreviation of each sample see the Table 2 or 3. The
reaction mixture consisted of sample solution 20 pl. (10 mg/mL
DMSO0), 0.5 pM phosphate buffer (pH 7.0) 100 uL, 20 mM DTT
100 uL, 3 mM NADPH 100 pL, enzyme source 100 ul. and 3 mM
HMG-CoA 100 pL. Bars represent means + SD. Bars without a
common letter differ significantly at p < 0.05.
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Table 4. Fibrinolytic acitivities of herb extracts

.. Y H ..
Water extract Activity 70;2 fatg Activity

MW - ME -
LLW - LLE -
LSW - LSE -
DW - DE -
RSLW - RSLE -
RSSW - RSSE +
HFLW - HFLE -
HSW - HSE +
RFW +++ RFE ++
LBLSW - LBLSE -
PSLW + PSLE +
PSSW + PSSE ++
EW - EE +

Sample solution was 100 mg/mL. The abbreviation of each sample see
the Table 2 or 3.
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