
°“√ª√–‡¡‘π‡∫◊ÈÕßμâπ„πÀ≈Õ¥∑¥≈Õß∂÷ßƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–ƒ∑∏‘Ïμâ“π

‡´≈≈å¡–‡√Áß‡μâ“π¡ MCF7 „πμ”√—∫¬“∫”√ÿß°”≈—ß¢ÕßÀ¡Õæ◊Èπ∫â“π

ª√‘¬“¿—∑√  ‘ßÀå∑Õß*,§, æ√ª√–¿“ ™ÿπ∂πÕ¡†, »»‘∏√ ™Ÿ»√’‡

*§≥–·æ∑¬å·ºπ‰∑¬·≈–·æ∑¬å∑“ß‡≈◊Õ° ¡À“«‘∑¬“≈—¬√“™¿—ØÕÿ∫≈√“™∏“π’ ®—ßÀ«—¥Õÿ∫≈√“™∏“π’ 34000
† “¢“«‘™“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’°“√Õ“À“√ §≥–∑√—æ¬“°√∏√√¡™“μ‘ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’√“™¡ß§≈Õ’ “π «‘∑¬“‡¢μ °≈π§√
®—ßÀ«—¥ °≈π§√ 47160
‡§≥–°“√·æ∑¬å·ºπ‰∑¬ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢μÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“ 90110
§ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: pariyapat.bs@gmail.com

π‘æπ∏åμâπ©∫—∫
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∫∑§—¥¬àÕ

°“√«‘®—¬π’È‡ªìπ°“√ª√–‡¡‘πμ”√—∫¬“ ®”π«π 15 μ”√—∫ ∑’Ë¡’ √√æ§ÿ≥∫”√ÿß°”≈—ß¢ÕßÀ¡Õæ◊Èπ∫â“π„π‚√ß

æ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬ °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑ ‚¥¬∑”°“√ª√–‡¡‘π‡∫◊ÈÕßμâπ„π√–¥—∫À≈Õ¥∑¥≈Õß∂÷ß

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH radical scavenging assay ·≈– Ferric reducing antioxidant power (FRAP)

À“ª√‘¡“≥ “√øïπÕ≈‘°∑—ÈßÀ¡¥ ª√‘¡“≥ “√ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ ª√‘¡“≥ “√·∑ππ‘π ∑¥ Õ∫§«“¡‡ªìπæ‘…μàÕ

‡´≈≈åª°μ‘ (vero cell) ·≈–∑¥ Õ∫§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß‡μâ“π¡ (MCF7) ¢Õß “√ °—¥®“°‡Õ∑“πÕ≈

º≈°“√»÷°…“ μ”√—∫¬“∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß ÿ¥ ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’ DPPH §◊Õ μ”√—∫ THS013, THS007 ·≈–

THS006 ¡’§à“‡∑à“°—∫ √âÕ¬≈– 81.6 ± 0.9, 71.7 ± 3.9 ·≈– 69.9 ± 2.0 μ“¡≈”¥—∫ μ”√—∫∑’Ë¡’ƒ∑∏‘Ï„π°“√√’¥‘«´å‡øÕ√å

√‘° Ÿß ÿ¥ §◊Õ THS008, THS015 ·≈– THS013 ¡’§à“‡∑à“°—∫ 3.2 ± 0.0, 3.1 ± 0.1 ·≈– 3.0 ± 0.0 mg of ferrous

sulphate equivalence/g of extract  “√ °—¥∑’Ë¡’ª√‘¡“≥øïπÕ≈‘° Ÿß ÿ¥ §◊Õ THS015, THS005 ·≈– THS009

æ∫„πª√‘¡“≥ 3.4-3.0 mg GAE/ml  “√ °—¥∑’Ë¡’ª√‘¡“≥ø≈“‚«πÕ¬¥å Ÿß ÿ¥ §◊Õ μ”√—∫∑’Ë THS014, THS011 ·≈–

THS005 æ∫„πª√‘¡“≥ 4.4-3.3 mg CE/ml ·≈–  “√ °—¥∑’Ë¡’ª√‘¡“≥·∑ππ‘π Ÿß ÿ¥ §◊Õ μ”√—∫∑’Ë THS003, THS004

·≈– THS001 æ∫„πª√‘¡“≥ 2.3-2.2 mg TAE/ml πÕ°®“°π’Èμ”√—∫¬“∑’Ë¡’§«“¡ “¡“√∂„π°“√≈¥§«“¡‡ªìπæ‘…μàÕ

‡´≈≈åª°μ‘ ¡“°∑’Ë ÿ¥ §◊Õ THS001 ¡’§à“ IC50 ‡∑à“°—∫ 18.73 μg/ml ·≈–ƒ∑∏‘Ïμâ“π¡–‡√Áß‡μâ“π¡¢Õß∑ÿ°μ”√—∫¡’§à“ IC50

> 50 μg/ml π—Èπ®÷ßπà“®–¡’°“√»÷°…“‚¥¬≈–‡Õ’¬¥∂÷ßª√– ‘∑∏‘º≈·≈–§«“¡ª≈Õ¥¿—¬ ‡æ◊ËÕæ—≤π“‡ªìπº≈‘μ¿—≥±å ÿ¢¿“æ

μàÕ‰ª

§” ”§—≠: ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–, ƒ∑∏‘Ïμâ“π¡–‡√Áß, ∫”√ÿß°”≈—ß, À¡Õæ◊Èπ∫â“π
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Abstract

This study aimed to assess the antioxidant and anticancer activities of ethanol extracts of 15 herbal
recipes from Thai indigenous healers at Sakon Nakhon Thai Traditional Medicine Hospital, using the DPPH
radical scavenging and the ferric-reducing antioxidant power (FRAP) assays. In this effort, total phenolic,
flavonoid and tannin contents were quantified; and their anti-cancer as well as cytotoxic properties were
evaluated in vitro against Vero cell and MCF7-breast cancer cell line. Results showed that the percentages of
maximum anti-oxidant activities, using the DPPH assay, of herbal recipe numbers THS013, THS007 and
THS006 were 181.6 ± 0.9, 71.7 ± 3.9 and 69.9 ± 2.0, respectively. The ferric-reducing activities for recipe
numbers THS008, THS015 and THS013 were 3.2 ± 0.0, 3.1 ± 0.1 and 3.0 ± 0.0 mg of ferrous sulphate
equivalence/g of extract, respectively. The highest total phenolic contents of 3.0-3.4 mg GAE/ml were found
in THS015, THS005 and THS009 extracts; the highest flavonoid contents of 3.3-4.1 mg CE/ml in THS014,
THS011 and THS005 extracts; and the highest tannin contents of 2.2-2.3 mg TAE/ml in THS003, THS004
and THS001 extracts. Moreover, the THS001 extract was found to have the highest anti-Vero cell capacity
with an IC50 of 18.73 μg/ml; and for all herbal extracts, their IC50 values for anti-MCF 7-breast cancer cell
activities were > 50 μg/ml. Thus, further studies should be conducted on such recipesû efficacies and safety
in detail prior to developing them as health products.

Key words: antioxidant, anticancer, tonic remedies, folk healers

®–°≈“¬‡ªìπ “√Õπÿ¡Ÿ≈Õ‘ √–„À¡à ∂â“‰¡à¡’°“√¬—∫¬—Èß

À√◊Õμâ“πÕπÿ¡Ÿ≈Õ‘ √– Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¡“„À¡à®–‰ª

∑”ªØ‘°‘√‘¬“°—∫ “√‚¡‡≈°ÿ≈Õ◊ Ëπ ‡°‘¥‡ªìπªØ‘°‘√‘¬“

≈Ÿ°‚´àμàÕ‰ª‡√◊ËÕ¬ Ê[1] Õπÿ¡Ÿ≈Õ‘ √–‡°‘¥®“°°√–∫«π

°“√‡¡·∑∫Õ≈‘´÷¡¿“¬„π√à“ß°“¬[2] ·≈–¡’º≈¡“®“°

ªí®®—¬¿“¬πÕ° ‡™àπ √—ß ’ · ß·¥¥ §«—π∫ÿÀ√’ Ë

¡≈æ‘…∑“ßÕ“°“» ·≈–¬“¶à“·¡≈ß[3]

Õπÿ¡Ÿ≈Õ‘ √– ∑”„Àâ‡°‘¥º≈‡ ’¬μàÕ‡´≈≈å„π√à“ß°“¬

‡™àπ °“√∑”≈“¬‚§√ß √â“ß DNA ‚ª√μ’π ·≈–‰¢¡—π

∫∑π”
Õπÿ¡Ÿ≈Õ‘ √– (free radical) §◊Õ Õ–μÕ¡À√◊Õ

‚¡‡≈°ÿ≈∑’Ë¡’Õ‘‡≈Á°μ√Õπ‚¥¥‡¥’Ë¬« (unpaired elec-

tron) Õ¬Ÿà„π«ßπÕ° ÿ¥ ∑”„Àâ‚¡‡≈°ÿ≈¥—ß°≈à“«‡°‘¥

§«“¡‰¡à‡ ∂’¬√ (unstable) ·≈–¡’§«“¡«àÕß‰« (re-

active) „π°“√‡¢â“‰ª∑”ªØ‘°‘√‘¬“°—∫ “√Õ◊Ëπ ‚¥¬

Õπÿ¡Ÿ≈Õ‘ √–®–¡’°“√·¬àßÀ√◊Õ¥÷ß‡Õ“Õ‘‡≈Á°μ√Õπ ®“°

‚¡‡≈°ÿ≈¢Õß “√¢â“ß‡§’¬ß‡æ◊ËÕ„Àâμ—«‡Õß‡°‘¥§«“¡‡ ∂’¬√

‚¡‡≈°ÿ≈∑’ËÕ¬Ÿà¢â“ß‡§’¬ß‡¡◊ËÕ Ÿ≠‡ ’¬À√◊Õ√—∫Õ‘‡≈Á°μ√Õπ
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√à“ß°“¬¡’°“√º≈‘μ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– (antioxidant)

„ÀâÕ¬Ÿà„π¿“«–∑’Ë ¡¥ÿ≈√–À«à“ß “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–

°—∫Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ ·μà∂â“¡’ª√‘¡“≥Õπÿ¡Ÿ≈Õ‘ √–

¡“°‡°‘π°«à“∑’Ë√à“ß°“¬®–¬—∫¬—ÈßÀ√◊Õμâ“π‰¥â ®–‡°‘¥

¿“«–‡§√’¬¥ÕÕ°´‘‡¥™—π (oxidative stress) ¢÷Èπ

∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬μàÕ‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«–μà“ß Ê

π”‰ª Ÿà°“√‡°‘¥‚√§μà“ß Ê[4] ‡™àπ ‚√§¡–‡√Áß ‚√§Õ—≈

‰´‡¡Õ√å ‚√§μ—∫ ‚√§‰¢¢âÕÕ—°‡ ∫ §«“¡™√“ ‚√§‡∫“

À«“π ¿“«–À≈Õ¥‡≈◊Õ¥μ’∫À√◊Õμ—π ·≈–¿“«–πÈ”Àπ—°

‡°‘π[5-6]  “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–®“°¿“¬πÕ°√à“ß°“¬®÷ß

πà“®–®”‡ªìπ„π°“√™à«¬ªÑÕß°—π‚√§ ®“°√“¬ß“π°“√

«‘®—¬ æ∫«à“ æ◊™ º—° º≈‰¡â ·≈– ¡ÿπ‰æ√ ¡’ƒ∑∏‘Ïμâ“π

Õπÿ¡Ÿ≈Õ‘ √– ‡π◊ËÕß®“°¡’ “√®”æ«° «‘μ“¡‘π ’́ «‘μ“¡‘πÕ’

·Õ≈ø“‚μ‚°øî√Õ≈ ·§‚√∑’πÕ¬¥å ø≈“‚«πÕ¬¥å ·≈–

øïπÕ≈‘°[5,7]

„π∑“ß°“√·æ∑¬å·ºπ‰∑¬¡’°“√π”μ”√—∫¬“À√◊Õ

 ¡ÿπ‰æ√∫”√ÿß°”≈—ß ¡“„™âª√—∫ ¡¥ÿ≈„π√à“ß°“¬ ·≈–

‡æ◊ËÕªÑÕß°—π°“√‡°‘¥‚√§ ¥—ßπ—Èπ ß“π«‘®—¬π’È®÷ß∑”°“√

ª√–‡¡‘π‡∫◊ÈÕßμâπ„πÀ≈Õ¥∑¥≈Õß∂÷ßƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈

Õ‘ √–„πμ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∫”√ÿß°”≈—ß®“°À¡Õ

æ◊Èπ∫â“π∑’Ë∑”ß“π„π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬

 °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑ ´÷Ëß‡ªìπ¿Ÿ¡‘ªí≠≠“∑’Ë

À¡Õæ◊Èπ∫â“π‰¥â —Ëß ¡¡“π“π ·≈–‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈

ª√–°Õ∫°“√μ—¥ ‘π„®°“√æ—≤π“º≈‘μ¿—≥±å ”À√—∫

„™â„π ∂“π∫√‘°“√ ÿ¢¿“æμàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿÕÿª°√≥å·≈– “√‡§¡’

Õÿª°√≥å∑’Ë„™â„π°“√»÷°…“ ‰¥â·°à Hot air oven

(Venticell), Micropipette ¢π“¥ 2-20 μL, 20-200

μL ·≈– 100-1000 μL (Select BioProducts), Mul-

tichannel micropipette ¢π“¥ 20-200 μL

(Finnpipette), Rotary evaporator (Heidolph),

UV-Vis Spectrophotometer √ÿàπ Genesys 10 UV-

Vis (Spectronic), ‡§√◊ËÕß™—Ëß‰øøÑ“∑»π‘¬¡ 2 μ”·Àπàß

√ÿàπ TB-2002 (Denver Instrument), ‡§√◊ËÕß™—Ëß

‰øøÑ“∑»π‘¬¡ 4 μ”·Àπàß √ÿàπ ab204-s 2/fact

(mettler toledo)

 “√‡§¡’ ‡™àπ Aluminium chloride (AlCl3)

(Ajax Finechem), Catechin (Sigma-Aldrich

Chemie), DPPH (2, 2-diphenyl-1-picrylhydrazyl

radical) (Merck), Ethanol (Merck), Methanol

(QReC), Folin-Ciocalteuûs reagent (Merck),

Gallic acid (Sigma-Aldrich Chemie), Sodium

hydroxide (NaOH) (Merck), Sodium nitrite

(NaNO2) (Ajax Finechem), Sodium acetate

buffer (3H2O), acetic acid, Hydrochloric (HCl),

Ferrous sulphate

«‘∏’°“√»÷°…“

1. °“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

‡°≥±å°“√§—¥‡≈◊Õ°μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√

§◊Õ ‡ªìπæ◊™«—μ∂ÿ ¡’ √√æ§ÿ≥∫”√ÿß°”≈—ß ¢ÕßÀ¡Õæ◊Èπ

∫â“π∑’ Ë∑”ß“π„π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬

 °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑ ‚¥¬ à«πª√–°Õ∫

¢Õß ¡ÿπ‰æ√„π·μà≈–μ”√—∫‰¥â· ¥ß„πμ“√“ß∑’Ë 1

2. °“√‡μ√’¬¡ ¡ÿπ‰æ√·≈–°“√ °—¥

π” à«πª√–°Õ∫¢Õßμ”√—∫¬“À√◊Õ ¡ÿπ‰æ√

¡“≈â“ß∑”§«“¡ –Õ“¥ ·≈â«∑”°“√¬àÕ¬¢π“¥ (∫¥

À¬“∫) ®“°π—Èπ·∫àß¡“μ”√—∫≈– 100 °√—¡ „ à≈ß„π

¢«¥·°â«Ω“‡°≈’¬« ·≈â«‡μ‘¡ 95% ‡Õ∑“πÕ≈≈ß‰ª®π

∑à«¡ºß¬“ À¡—°‡ªìπ‡«≈“ 7 «—π ∑”´È” 3 §√—Èß ®“°

π—Èππ” “√ °—¥¡“°√Õß¥â«¬°√–¥“…°√Õß‡∫Õ√å 1
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·≈â«π”‰ª√–‡À¬·Àâß¥â«¬‡§√◊ËÕß Rotary Evaporator

À≈—ß®“°π—Èππ” “√ °—¥¡“§”π«≥À“√âÕ¬≈–¢Õß “√

 °—¥À¬“∫ (%yield)

3. °“√∑¥ Õ∫ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

3.1 °“√∑¥ Õ∫¥â«¬«‘∏’ DPPH radical

scavenging assay[8]

°“√‡μ√’¬¡ “√ °—¥ ™—Ëß “√ °—¥ 0.1 g

≈–≈“¬„π‡Õ∑“πÕ≈ 95% ª√‘¡“≥ 10 ml ‡°Á∫‰«â„π

¢«¥ª√—∫ª√‘¡“≥ ‡μ√’¬¡ “√≈–≈“¬ DPPH ‚¥¬™—Ëß “√

DPPH πÈ”Àπ—° 0.188 g ≈–≈“¬¥â«¬‡Õ∑“πÕ≈ 40%

ª√‘¡“≥ 100 ml ‡°Á∫‰«â„π¢«¥ ’™“

°“√«‘‡§√“–Àå ªî‡ªμ “√ °—¥ª√‘¡“≥ 0.1 ml

‡Õ∑“πÕ≈ 95% ª√‘¡“≥ 5.9 ml ·≈– “√ DPPH

ª√‘¡“≥ 0.1 ml ≈ß„πÀ≈Õ¥∑¥≈Õß ‡¢¬à“„Àâ‡¢â“°—π

μ—Èß∑‘Èß‰«â„π∑’Ë¡◊¥‡ªìπ‡«≈“ 30 π“∑’ ·≈–«—¥§à“¥Ÿ¥°≈◊π

· ß∑’Ë§«“¡¬“«§≈◊Ëπ 517 nm ¥â«¬‡§√◊ËÕß UV-Vis

Spectrophotometer √“¬ß“πº≈‡ªìπ‡ªÕ√å‡´Áπμå

°“√¬—∫¬—Èß (%inhibition) Õπÿ¡Ÿ≈Õ‘ √– DPPH

3.2 °“√∑¥ Õ∫¥â«¬«‘∏’ Ferric reducing

antioxidant power (FRAP)[9]

°“√‡μ√’¬¡ “√ °—¥ ™—Ëß “√ °—¥ 0.1 g

≈–≈“¬¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ 10 ml °“√‡μ√’¬¡

 “√≈–≈“¬ FRAP ™— Ëß‚´‡¥’¬¡Õ–´’‡μμ∫—ø‡øÕ√å

3.1 g ·≈â«‡μ‘¡°√¥Õ–´’μ‘° 16 ml ª√—∫ª√‘¡“≥ 1 L

¥â«¬πÈ”°≈—Ëπ ‡μ√’¬¡‰Œ‚¥§≈Õ√‘° 40 mM ™—Ëß “√

TPBZ 0.031 g ª√—∫ª√‘¡“≥ 10 ml ¥â«¬‰Œ‚¥√§≈Õ√‘°

≈–≈“¬„π Hot plate 50˚C °“√‡μ√’¬¡ “√¡“μ√∞“π

™—Ëß “√≈–≈“¬‡øÕ√— ´—≈‡øμ 0.1 g ª√—∫ª√‘¡“μ√

¥â«¬πÈ”°≈—Ëπ 100 ml ®“°π—Èπ‡®◊Õ®“ß “√≈–≈“¬

¡“μ√∞“π„Àâ¡’§«“¡‡¢â¡¢âπ 0.1, 0.2, 0.4, 0.6, 0.8

·≈– 1 mg/ml

°“√«‘‡§√“–Àå ªî‡ªμ “√ °—¥ 0.5 ml ªî‡ªμ

 “√≈–≈“¬ FRAP 1 ml ∫à¡‰«â 30 π“∑’ Blank ¢Õß

 “√ °—¥ §◊Õ ‡Õ∑“πÕ≈ 95% «—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë

§«“¡¬“«§≈◊Ëπ 593 nm ¥â«¬‡§√◊ËÕß UV-Vis Spec-

trophotometer ‚¥¬„™â‡øÕ√— ´—≈‡øμ (ferrous

sulphate) ‡ªìπ “√¡“μ√∞“π §”π«≥ª√‘¡“≥ “√

FRAP ∑—ÈßÀ¡¥¢Õß “√ °—¥ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫

 “√¡“μ√∞“π¢Õß‡øÕ√— ´—≈‡øμ √“¬ß“π§à“„π√Ÿª

·∫∫¡‘≈≈‘°√—¡¢Õß‡øÕ√—  —́≈‡øμμàÕ°√—¡¢Õß “√ °—¥

(mg of Ferrous Sulphate equivalence/g of extract)

4. °“√À“ª√‘¡“≥°≈ÿà¡ “√øïπÕ≈‘° ‚¥¬«‘∏’

Folin-Ciocalteu Colorimetric Method[10]

°“√‡μ√’¬¡ “√ °—¥ ™—Ëß “√ °—¥ 0.1 g ≈–≈“¬

¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ 10 ml ‡μ√’¬¡ “√≈–≈“¬

™—Ëß‚´‡¥’¬¡§“√å∫Õ‡πμ 6 g ≈–≈“¬·≈–ª√—∫ª√‘¡“μ√

100 ml ¥â«¬πÈ”°≈—Ëπ ‡μ√’¬¡ “√¡“μ√∞“π ™—Ëß°√¥

·°≈≈‘§ 0.1 g ª√—∫ª√‘¡“μ√¥â«¬πÈ”°≈—Ëπ 100 ml

‡®◊Õ®“ß “√¡“μ√∞“π„Àâ¡’§«“¡‡¢â¡¢âπ 0.1, 0.2, 0.4,

0.6, 0.8 ·≈– 1 mg/ml

°“√«‘‡§√“–Àå ªî‡ªμ “√μ—«Õ¬à“ß 200 μl ≈ß„π

À≈Õ¥∑¥≈Õß ‡μ‘¡ Folin-Ciocalteuûs reagent

solution 150 μl ‡μ‘¡‡Õ∑“πÕ≈ 95% ª√‘¡“≥ 11.35

ml ∑‘Èß‰«â 5 π“∑’ ·≈â«‡μ‘¡‚´‡¥’¬¡§“√å∫Õπ‡πμ 0.5

ml ∑‘Èß‰«â 90 π“∑’ Blank ¢Õß “√ °—¥ §◊Õ ‡Õ∑“πÕ≈

95% «—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 725 nm

¥â«¬‡§√◊ËÕß UV-Vis Spectrophotometer √“¬ß“π

„π√Ÿª·∫∫¡‘≈≈‘°√—¡¢Õß°√¥·°≈≈‘§μàÕ°√—¡¢Õß “√

 °—¥ (mg of Gallic acid equivalence (GAE)/g

of extract)

5. °“√À“ª√‘¡“≥°≈ÿà¡ “√ø≈“‚«πÕ¬¥å ‚¥¬«‘∏’

Aluminium Chloride Colorimetry hexahydrate[11]

°“√‡μ√’¬¡ “√ °—¥ ™—Ëß “√ °—¥ 0.1 g ≈–≈“¬

¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ 10 ml ‡μ√’¬¡ “√≈–≈“¬
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™—Ëß‚´‡¥’¬¡‰π‰μ√∑å 5 g ≈–≈“¬¥â«¬πÈ”°≈—Ëπ 100 ml

™—ËßÕ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å 10 °√—¡ ≈–≈“¬¥â«¬πÈ”°≈—Ëπ 100

ml ·≈–™—Ëß‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å 4 g ª√—∫ª√‘¡“μ√

¥â«¬πÈ”°≈—Ëπ 100 ml ‡μ√’¬¡ “√¡“μ√∞“π ™—Ëß§“‡∑

™‘π 0.1 g ≈–≈“¬¥â«¬πÈ”°≈—Ëπ 100 ml ‡®◊Õ®“ß “√

¡“μ√∞“π„Àâ¡’§«“¡‡¢â¡¢âπ 0.1, 0.2, 0.3, 0.4 ·≈–

0.5 mg/ml

°“√«‘‡§√“–Àå ªî‡ªμ “√μ—«Õ¬à“ß 250 μl ≈ß„π

À≈Õ¥∑¥≈Õß ‡μ‘¡‡Õ∑“πÕ≈ 95% 10 ml ‡μ‘¡

‚´‡¥’¬¡‰π‰μ√∑å 75 μl ∑‘Èß‰«â 6 π“∑’ ‡μ‘¡Õ–≈Ÿ¡‘‡π’¬¡

§≈Õ‰√¥å 150 μl ∑‘Èß‰«â 5 π“∑’ ‡μ‘¡‚´‡¥’¬¡‰Œ¥√Õ°

‰´¥å 0.5 ml ‡¢¬à“„Àâ‡¢â“°—π Blank ¢Õß “√ °—¥ §◊Õ

‡Õ∑“πÕ≈ 95% «—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ

510 nm ¥â«¬‡§√◊ËÕß UV-Vis Spectrophotometer

√“¬ß“π„π√Ÿª·∫∫¡‘≈≈‘°√—¡¢Õß§“‡∑™‘πμàÕ°√—¡¢Õß

 “√ °—¥ (mg of Catechin equivalence (CE)/g

of extract)

6. °“√À“ª√‘¡“≥°≈ÿà¡ “√·∑ππ‘π[12]

π” “√ °—¥∑’Ë§«“¡‡¢â¡¢âπ 1 g/ml ªî‡ªμ “√

 °—¥ 0.05 ml ‡μ‘¡ Folin-Ciocalteuûs reagent 0.05

ml ‡μ‘¡‚´‡¥’¬¡§“√å∫Õ‡πμ (Sodium carbonate)

3 ml „ à≈ß„πÀ≈Õ¥∑¥≈Õß «—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë

§«“¡¬“«§≈◊Ëπ 760 nm ¥â«¬‡§√◊ËÕß UV-Vis Spec-

trophotometer ‚¥¬„™â°√¥·∑ππ‘° (tannic acid)

‡ªìπ “√¡“μ√∞“π √“¬ß“π„π√Ÿª·∫∫¡‘≈≈‘°√—¡¢Õß

°√¥·∑ππ‘°μàÕ°√—¡¢Õß “√ °—¥ (mg of Tannic

acid equivalence (TAE)/g of extract)

7. °“√∑¥ Õ∫§«“¡‡ªìπæ‘…μàÕ‡´≈≈åª°μ‘

·≈–°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π¡–‡√Áß

 àß “√ °—¥μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√‰ª∑¥ Õ∫∑’Ë

ÀâÕßªØ‘∫—μ‘°“√μ√«®À“ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ»Ÿπ¬å

æ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“μ‘ ‡æ◊ËÕ

∑¥ Õ∫§«“¡‡ªìπæ‘…μàÕ‡´≈≈å‡™◊ÈÕ “¬ª°μ‘ (cytotoxi-

city against vero cell) ¢Õß‡´≈≈å African green

monkey kidney ¥â«¬«‘∏’ Green fluorescent pro-

tein (GFP)-based assay „™â Ellipticine ‡ªìπ posi-

tive control ·≈–∑¥ Õ∫§«“¡‡ªìπæ‘…μàÕ‡´≈≈å

¡–‡√Áß‡μâ“π¡ (MCF7-breast cancer) ¥â«¬«‘∏’

Resazurin microplate assay (REMA) ‚¥¬„™â

DMSO ‡ªìπ negative control ·≈–„™â Tamoxifen

·≈– Doxorubicine ‡ªìπ positive control

√“¬ß“πº≈‡ªìπ§à“ IC50 ‡π◊ËÕß®“°¡–‡√Áß‡μâ“π¡æ∫¡“°

‡ªìπÕ—π¥—∫Àπ÷Ëß„πª√–‡∑»‰∑¬[13] °“√‡°‘¥¡–‡√Áß¡’

 “‡ÀμÿÀπ÷ Ëß¡“®“°°“√¡’Õπÿ¡Ÿ≈Õ‘ √–¡“°‡°‘π‰ª

Õπÿ¡Ÿ≈Õ‘ √–®–®—∫°—∫¥’‡ÕÁπ‡Õ∑”„Àâ‚§√ß √â“ß‡°‘¥°“√

°≈“¬æ—π∏ÿå  àßº≈„Àâ‡´≈≈å·∫àßμ—«¡“°¢÷Èπ °≈“¬‡ªìπ

¡–‡√Áß

º≈°“√»÷°…“

®“°°“√§—¥‡≈◊Õ°μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∫”√ÿß

°”≈—ß ®“°À¡Õæ◊Èπ∫â“π 11 §π ¡’μ”√—∫¬“À√◊Õ ¡ÿπ

‰æ√ 15 μ”√—∫ ª√–°Õ∫¥â«¬ ¡ÿπ‰æ√ 34 ™π‘¥ (spe-

cies)  “¡“√∂®”·π°‡ªìπ«ß»å (families)  ¡ÿπ‰æ√

 à«π¡“°Õ¬Ÿà„π«ß»å Strychnaceae ·≈– Moraceae

®”π«π 6 ™π‘¥ √Õß≈ß¡“§◊Õ«ß»å Gnetaceae ·≈–

Rhamnaceae ®”π«π 4 ™π‘¥ ¥—ßμ“√“ß∑’Ë 5 ´÷Ëß∑—Èß

15 μ”√—∫ ¡’«‘∏’°“√ª√ÿß¬“‡ªìπ°“√μâ¡‚¥¬°“√„ àπÈ”„Àâ

∑à«¡μ—«¬“ (ª√–¡“≥ 1 ∂÷ß 2 ≈‘μ√) μâ¡®ππÈ”‡¥◊Õ¥

10 ∂÷ß 15 π“∑’

  à«π¢Õßæ◊™∑ ’ Ëπ”¡“„™ âª√–‚¬™π å æ∫« à“

ª√–°Õ∫¥â«¬ 6  à«π ‰¥â·°à ‡π◊ÈÕ‰¡â À—«À√◊Õ‡Àßâ“ ·°àπ

„∫ √“° Ωí° ‡¡◊ËÕ«‘‡§√“–Àå√ ¬“ 9 √  „π°“√»÷°…“

§√—Èßπ’Èæ∫ ¡ÿπ‰æ√∑’Ë¡’√ ¢¡ √ ‡ºÁ¥√âÕπ √ ÀÕ¡‡¬Áπ

√ ‡¡“‡∫◊ËÕ √ ¡—π √ Ω“¥ ·≈–√ À«“π ·μà‰¡àæ∫
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μ“√“ß∑’Ë 1 √“¬™◊ËÕ ¡ÿπ‰æ√„πμ”√—∫¬“∫”√ÿß°”≈—ß¢ÕßÀ¡Õæ◊Èπ∫â“π„π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬ °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑

μ”√—∫/ ¡ÿπ‰æ√ √âÕ¬≈–¢Õß
™◊ËÕ∑âÕß∂‘Ëπ ™◊ËÕ«‘∑¬“»“ μ√å («ß»å)  à«π∑’Ë„™â √ *

(™◊ËÕÀ¡Õæ◊Èπ∫â“π)  “√ °—¥À¬“∫

THS001 °”≈—ß‡ ◊Õ‚§√àß Ziziphus attopoensis Pierre. ‡π◊ÈÕ‰¡â ‡ºÁ¥√âÕπ 5.1 ± 0.2

(Rhamnaceae)

(‰ « Õÿªæß…å) ¡â“°√–∑◊∫‚√ß Ficus foveolata Wall. (Moraceae) ‡π◊ÈÕ‰¡â ¢¡

‡∂“«—≈¬å‡ª√’¬ß Derris scandens (Roxb.) Benth ‡∂“ ‡¡“‡∫◊ËÕ

(Leguminosae-Papilionoideae)

°”≈—ß™â“ß “√ Beaumontia murtonii Craib ‡π◊ÈÕ‰¡â ¢¡

(Apocynaceae)

‡¡◊ËÕ¬ Gnetum macrostachyum Hook.f. ‡π◊ÈÕ‰¡â ¢¡

(Gnetaceae)

Ω“ß·¥ß Caesalpinia sappan L. ‡π◊ÈÕ‰¡â ¢¡

(Leguminosae-Caesalpinoideae)

THS002 ¢â“«‡¬Áπ‡Àπ◊Õ Smilax china L. (Smilacaceae) ‡Àßâ“ ¡—π 5.2 ± 0.1

(«√ ‰™¬‡∑æ) ¢â“«‡¬Áπ„μâ Smilax glabra Wall. (Smilacaceae) À—« ¡—π

°”·æß‡®Á¥™—Èπ Salacia chinensis L. (Celastraceae) ‡∂“ ‡¡“‡∫◊ËÕ

°”·æß‡°â“™—Èπ Salacia verrucosa Wight. (Celastraceae) ‡∂“ ‡¡“‡∫◊ËÕ

·¥ß Xylia xylocarpa Roxb. Taub. ‡π◊ÈÕ‰¡â Ω“¥

(Leguminosae-Mimosoideae)

‡∂“«—≈¬å‡ª√’¬ß Derris scandens (Roxb.) Benth ‡∂“ ‡¡“‡∫◊ËÕ

(Leguminosae-Papilionoideae)

§—¥‡§â“ Oxyceros horridus Lour. (Rubiaceae) ‡∂“ Ω“¥

¡â“°√–∑◊∫‚√ß Ficus foveolata Wall. (Moraceae) ‡π◊ÈÕ‰¡â ¢¡

√“ß·¥ß Ventilago denticulatea (Rhamnaceae) ‡∂“ ÀÕ¡‡¬Áπ

¬à“π“ß·¥ß Lysiphyllum strychnifolium (Craib) ‡∂“ ÀÕ¡‡¬Áπ

A. Schmitz (Fabaceae)

THS003 ‚§§≈“π Mallotus repandus (Willd.) ‡∂“ ¢¡ 3.8 ± 0.1

Mull. Arg. (Euphorbiaceae)

(Õ“π Õÿ∑‚∑) °”≈—ß«—«‡∂≈‘ß Anaxagorea luzonensis A.Gray ‡ª≈◊Õ°μâπ ¢¡

(Annonaceae)

°”≈—ß‡ ◊Õ‚§√àß Ziziphus attopoensis Pierre. ‡ª≈◊Õ°μâπ ‡ºÁ¥√âÕπ

(Rhamnaceae)

¡â“°√–∑◊∫‚√ß Ficus foveolata Wall. (Moraceae) ‡π◊ÈÕ‰¡â ¢¡

‡¡◊ËÕ¬ Gnetum macrostachyum Hook.f. ‡π◊ÈÕ‰¡â ¢¡

(Gnetaceae)

THS004 √“ß·¥ß Ventilago Calyculata (Rhamnaceae) ‡∂“ ÀÕ¡‡¬Áπ 2.2 ± 0.1

(«‘™—¬ »√’√–«√√≥) π¡«—« Scleropyrum pentandrum (Dennst.) ‡π◊ÈÕ‰¡â -

Mabb. (Santalaceae)
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π¡ “« Xantolis cambodiana (Pierre ex ‡π◊ÈÕ‰¡â ÀÕ¡‡¬Áπ

Dubarb) P.Royen. (Sapotaceae)

π¡‡∑«¥“                  - ‡π◊ÈÕ‰¡â -

THS005 ¡â“°√–∑◊∫‚√ß Ficus foveolata Wall. (Moraceae) ‡π◊ÈÕ‰¡â ¢¡ 2.0 ± 0.2

(‡¡∏“ ®—π∑–· ß) ™–‡Õ¡‰∑¬ Albizia myriophylla Benth. (Fabaceae) ‡π◊ÈÕ‰¡â ‡ºÁ¥√âÕπ

√“ß·¥ß Ventilago Calyculata (Rhamnaceae) ‡∂“ ÀÕ¡‡¬Áπ

THS006 ª≈“‰À≈‡º◊Õ° Eurycoma longifolia Jack. √“° ¢¡ 1.3 ± 0.2

(‡©≈‘¡»—°¥‘Ï ß“¡ßÕπ) „À≠à (Simaroubaceae)

THS007 ‡ª≈â“„À≠à Croton persimilis Mull. Arg. „∫ ‡ºÁ¥√âÕπ 2.5 ± 0.1

( ’π«≈ ∑ÿπ·√ß) (Euphorbiaceae)

THS008 °”≈—ß‡ ◊Õ‚§√àß Ziziphus attopoensis Pierre. ‡ª≈◊Õ°μâπ ‡ºÁ¥√âÕπ 4.2 ± 0.3

(Rhamnaceae)

( ’π«≈ ∑ÿπ·√ß) ¡â“°√–∑◊∫‚√ß Ficus foveolata Wall. (Moraceae) ‡π◊ÈÕ‰¡â ¢¡

°”≈—ß™â“ß “√ Beaumontia murtonii Craib ‡π◊ÈÕ‰¡â ¢¡

(Apocynaceae)

°”≈—ß«—«‡∂≈‘ß Anaxagorea luzonensis A.Gray ‡ª≈◊Õ°μâπ ¢¡

(Annonaceae)

‚§§≈“π Mallotus repandus (Willd.) ‡∂“ ¢¡

Mull. Arg. (Euphorbiaceae)

Ω“ß·¥ß Caesalpinia sappan L. ·°àπ ¢¡

(Leguminosae-Caesalpinoideae)

¡–§—ß·¥ß Gardenia erythroclada Kurz. ‡π◊ÈÕ‰¡â ÀÕ¡‡¬Áπ

(Rubiaceae)

À«“¬μ–¡Õ¬ Dendrobium crumenatum Sw. ‡π◊ÈÕ‰¡â ¢¡

(Orchidaceae)

THS009 °”≈—ß‡ ◊Õ‚§√àß Ziziphus attopoensis Pierre. ‡ª≈◊Õ°μâπ ‡ºÁ¥√âÕπ 3.3 ± 0.2

(Rhamnaceae)

(æ√¡¡“ ®—πμ–· π) ‚¥à‰¡à√Ÿâ≈â¡ Elephantopus scaber var. „∫ ¢¡

scaber L. (Asteraceae)

‡¡◊ËÕ¬ Gnetum montanum Markgr. (Gnetaceae) ‡π◊ÈÕ‰¡â ¢¡

°”≈—ß«—«‡∂≈‘ß Anaxagorea luzonensis A.Gray ‡ª≈◊Õ°μâπ ¢¡

(Annonaceae)

¢â“«‡¬Áπ‡Àπ◊Õ Smilax china L. (Smilacaceae) ‡Àßâ“ ¡—π

¢â“«‡¬Áπ„μâ Smilax glabra Roxb. (Smilacaceae) ‡Àßâ“ ¡—π

μ“√“ß∑’Ë 1 √“¬™◊ËÕ ¡ÿπ‰æ√„πμ”√—∫¬“∫”√ÿß°”≈—ß¢ÕßÀ¡Õæ◊Èπ∫â“π„π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬ °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑

μ”√—∫/ ¡ÿπ‰æ√ √âÕ¬≈–¢Õß
™◊ËÕ∑âÕß∂‘Ëπ ™◊ËÕ«‘∑¬“»“ μ√å («ß»å)  à«π∑’Ë„™â √ *

(™◊ËÕÀ¡Õæ◊Èπ∫â“π)  “√ °—¥À¬“∫
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THS010 √“ß·¥ß Ventilago Calyculata (Rhamnaceae) ‡∂“ ÀÕ¡‡¬Áπ 4.5 ± 0.0

(∑Õß·√¥ ¬“ß∏‘ “√) °√–‚¥ß·¥ß Ochna integerrima (Lour.) ‡π◊ÈÕ‰¡â ¢¡

Merr. (Ochnaceae)

°”≈—ß‡ ◊Õ‚§√àß Ziziphus attopoensis Pierre. ‡ª≈◊Õ°μâπ ‡ºÁ¥√âÕπ

(Rhamnaceae)

‡¢¬μ“¬ Glycosmis pentaphylla (Retz.) ‡π◊ÈÕ‰¡â À«“π

DC. (Rutaceae)

μ“π°°¥ Ellipanthus tomentosus Kurz ·°àπ Ω“¥

(Connaraceae)

THS011 °√–™“¬ Boesenbergia rotunda (L.) ‡Àßâ“ ‡ºÁ¥√âÕπ 2.9 ± 0.0

Mansf. (Zingiberaceae)

( ’π«≈ ∑ÿπ·√ß) °–‡æ√“·¥ß Ocimum tenuiflorum L. (Labiatae) „∫ ‡ºÁ¥√âÕπ

¢à“ Alpinia galanga (L.) Willd. ‡Àßâ“ ‡ºÁ¥√âÕπ

(Zingiberaceae)

THS012 °√–™“¬ Boesenbergia rotunda (L.) ‡Àßâ“ ‡ºÁ¥√âÕπ

Mansf. (Zingiberaceae)

( ’π«≈ ∑ÿπ·√ß) À≠â“ª“°§«“¬ Dactyloctenium egyptium (L.) „∫ ÀÕ¡‡¬Áπ 1.7 ± 0.1

Willd. (Poaceae)

À≠â“¢—¥¡Õπ Sida acuta Burm.f (Malvaceae) „∫ ÀÕ¡‡¬Áπ

THS013 ‡æ°“ Oroxylum indicum (L.) Benth. ‡¡≈Á¥ ¢¡ 3.9 ± 0.0

( ’π«≈ ∑ÿπ·√ß) (Bignoniaceae)

THS014 °”·æß‡®Á¥™—Èπ Salacia chinensis L. (Celastraceae) ‡∂“ ‡¡“‡∫◊ËÕ 2.9 ± 0.1

(æ√¡¡“ ®—πμ–· π) °”·æß‡°â“™—Èπ Salacia verrucosa Wight. ‡∂“ ‡¡“‡∫◊ËÕ

(Celastraceae)

°√–‚¥ß·¥ß Ochna integerrima (Lour.) ‡π◊ÈÕ‰¡â ÀÕ¡‡¬Áπ

Merr. (Ochnaceae)

THS015 ¡â“°√–∑◊∫‚√ß Ficus foveolata Wall. (Moraceae) ‡π◊ÈÕ‰¡â ¢¡ 3.1 ± 0.2

(‰ « Õÿªæß…å) °”≈—ß‡ ◊Õ‚§√àß Ziziphus attopoensis Pierre. ‡ª≈◊Õ°μâπ ‡ºÁ¥√âÕπ

(Rhamnaceae)

‚¥à‰¡à√Ÿâ≈â¡ Elephantopus scaber var. „∫ ¢¡

scaber L. (Asteraceae)

‡¡◊ËÕ¬ Gnetum montanum Markgr. ‡π◊ÈÕ‰¡â ¢¡

(Gnetaceae)

*®”·π°‡ªìπ¬“ 9 √ [14-15]

μ“√“ß∑’Ë 1 √“¬™◊ËÕ ¡ÿπ‰æ√„πμ”√—∫¬“∫”√ÿß°”≈—ß¢ÕßÀ¡Õæ◊Èπ∫â“π„π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬ °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑

μ”√—∫/ ¡ÿπ‰æ√ √âÕ¬≈–¢Õß
™◊ËÕ∑âÕß∂‘Ëπ ™◊ËÕ«‘∑¬“»“ μ√å («ß»å)  à«π∑’Ë„™â √ *

(™◊ËÕÀ¡Õæ◊Èπ∫â“π)  “√ °—¥À¬“∫



357

equivalence/g of extract μ“¡≈”¥—∫

ª√‘¡“≥ “√øïπÕ≈‘°¡“°∑’Ë Ÿß ÿ¥ §◊Õ THS015

√Õß≈ß¡“ THS005 ·≈– THS009 ¡’§à“‡∑à“°—∫ 3.4 ± 0.1,

3.3 ± 0.2 ·≈– 3.0 ± 0.2 mg GAE/g of extract

μ“¡≈”¥—∫ ª√‘¡“≥ “√ø≈“‚«πÕ¬¥å¡“°∑’Ë ÿ¥ §◊Õ

THS014 √Õß≈ß¡“ THS011 ·≈– THS005 ¡’§à“

‡∑à“°—∫ 4.1 ± 0.1, 4.0 ± 0.0 ·≈– 3.3 ± 0.0 mg CE/

g of extract μ“¡≈”¥—∫ ª√‘¡“≥ “√·∑ππ‘π¡’¡“°

∑’Ë Ÿß ÿ¥ §◊Õ THS003 √Õß≈ß¡“ THS004 ·≈–

μ”√—∫THS001 ¡’§à“‡∑à“°—∫ 2.3 ± 0.1, 2.3 ± 0.1 ·≈–

2.2 ± 0.0 mg TAE/g of extract μ“¡≈”¥—∫ ¥—ß

μ“√“ß∑’Ë 2

 ¡ÿπ‰æ√√ ‡§Á¡·≈–√ ‡ª√’È¬«  ¡ÿπ‰æ√∑’Ë‰¡à∑√“∫√ 

¬“ 2 ™π‘¥ §◊Õ π¡«—« ·≈–π¡‡∑«¥“  à«π°“√§”π«≥

À“√âÕ¬≈–¢Õßª√‘¡“≥ “√ °—¥À¬“∫ (%yield) ¢Õß

μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√ æ∫«à“ Õ¬Ÿà„π™à«ß√–À«à“ß 1.3 ∂÷ß

5.2 ¥—ßμ“√“ß∑’Ë 1

®“°º≈°“√∑¥≈Õß æ∫«à“ ¡’°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈

Õ‘ √– DPPH ¡“°∑’Ë ÿ¥ §◊Õ THS013 √Õß≈ß¡“

THS007 ·≈– THS006 ¡’§à“‡∑à“°—∫ 81.6 ± 0.9, 71.7

± 3.9 ·≈– 69.9 ± 2.0 μ“¡≈”¥—∫ §«“¡ “¡“√∂„π

°“√√’¥‘«´å‡øÕ√å√‘° Ÿß ÿ¥ §◊Õ THS008 √Õß≈ß¡“

THS015 ·≈– THS013 ¡’§à“‡∑à“°—∫ 3.2 ± 0.0, 3.1

± 0.1 ·≈– 3.0 ± 0.0 mg of ferrous sulphate

μ“√“ß∑’Ë 2 ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– ª√‘¡“≥ “√øïπÕ≈‘° ø≈“‚«πÕ¬¥å ·≈–·∑ππ‘π¢Õß “√ °—¥„πμ”√—∫¬“¢ÕßÀ¡Õæ◊Èπ

∫â“π„π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬ °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–* ª√‘¡“≥ “√ (mg/g extract)†

μ”√—∫¬“/ ¡ÿπ‰æ√
¥’æ’æ’‡Õ™ FRAP øïπÕ≈‘° ø≈“‚«πÕ¬¥å ·∑ππ‘π

THS001 60.7fg ± 1.1 2.8cde ± 0.1 2.5de ± 0.2 2.1cde ± 1.2 2.2ab ± 0.0
THS002 69.5bcd ± 1.2 2.3g ± 0.2 1.8h ± 0.1 1.8de ± 0.6 1.4c ± 0.0
THS003 57.0gh ± 5.0 2.9bcd ± 0.3 2.1fg ± 0.1 1.7e ± 0.6 2.3a ± 0.1
THS004 65.8cde ± 0.5 2.7def ± 0.0 2.1fg ± 0.1 2.9bc ± 0.7 2.3a ± 0.1
THS005 59.8gh ± 2.8 2.5fg ± 0.1 3.3a ± 0.2 3.3ab ± 0.0 1.4c ± 0.2
THS006 69.9bc ± 2.0 0.8i ± 0.1 2.7cd ± 0.0 2.2cde ± 0.0 1.3c ± 0.2
THS007 71.7b ± 3.9 0.4j ± 0.0 2.8bc ± 0.6 2.3cde ± 0.3 2.2b ± 0.2
THS008 65.1de ± 1.6 3.2a ± 0.0 2.1fgh ± 0.1 3.2ab ± 0.0 1.3cd ± 0.1
THS009 64.4ef ± 1.7 2.6ef ± 0.2 3.0b ± 0.2 1.5e ± 0.5 2.0b ± 0.2
THS010 65.8cde ± 3.4 2.9bc ± 0.1 1.9gh ± 0.0 2.7bcd ± 0.4 1.1de ± 0.0
THS011 66.9cde ± 2.6 0.7i ± 0.1 2.6cd ± 0.0 4.0a ± 0.0 0.8f ± 0.0
THS012 22.2i ± 4.5 0.3j ± 0.0 1.0i ± 0.0 2.7bcd ± 1.2 0.6g ± 0.1
THS013 81.6a ± 0.9 3.0ab ± 0.0 2.3ef ± 0.1 2.2cde ± 0.0 0.8f ± 0.1
THS014 64.5ef ± 0.8 1.3h ± 0.2 2.1fg ± 0.1 4.1a ± 0.1 1.0e ± 0.1

THS015 56.2h ± 4.2 3.1a ± 0.1 3.4a ± 0.1 2.2cde ± 0.2 0.5g ± 0.0

À¡“¬‡Àμÿ: Õ—°…√μà“ß°—πμ“¡·π«μ—Èß À¡“¬∂÷ß ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
*ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– DPPH ·≈– ƒ∑∏‘Ï„π°“√√’¥‘«´å‡øÕ√å√‘°¢Õß “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß ÿ¥ (FRAP) ¡’Àπà«¬‡ªìπ %inhibition ·≈–
mg of Ferrous Sulphate equivalence/ g of extract
†ª√‘¡“≥ “√øïπÕ≈‘° ª√‘¡“≥ “√ø≈“‚«πÕ¬¥å ·≈–ª√‘¡“≥ “√·∑ππ‘π ¡’Àπà«¬‡ªìπ mg GAE/g of extract, mg CE/g of extract
·≈– mg TAE/g of extract
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®“°°“√À“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°„π “√

 °—¥μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√ ‚¥¬‡ª√’¬∫‡∑’¬∫§à“∑’Ë‰¥â

°—∫°√“ø¡“μ√∞“π¢Õß°√¥·°≈≈‘§ (gallic acid)

¥—ß√Ÿª∑’Ë 1

μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∑’Ë¡’§«“¡ “¡“√∂„π°“√

≈¥§«“¡‡ªìπæ‘…μàÕ‡´≈≈åª°μ‘¡“°∑’ Ë  ÿ¥ ‰¥â·°à

THS001, THS011 ·≈– THS006 ¡’§à“ IC50 ‡∑à“°—∫

18.73, 18.80 ·≈– 37.55 μg/ml μ“¡≈”¥—∫ μ”√—∫¬“

À√◊Õ ¡ÿπ‰æ√∑—ÈßÀ¡¥‰¡à “¡“√∂≈¥§«“¡‡ªìπæ‘…μàÕ

‡´≈≈å¡–‡√Áß‡μâ“π¡ ‰¥â ¡’§à“ IC50 ‡∑à“°—∫ ¡“°°«à“ 50

¥—ßμ“√“ß∑’Ë 3

Õ¿‘ª√“¬º≈

°“√§—¥‡≈◊Õ°μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∫”√ÿß°”≈—ß

®“°À¡Õæ◊Èπ∫â“π „π‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬

 °≈π§√ À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑ æ∫«à“¡’μ”√—∫¬“À√◊Õ

 ¡ÿπ‰æ√∫”√ÿß°”≈—ß 15 μ”√—∫  ¡ÿπ‰æ√ à«π„À≠à

 “¡“√∂À“‰¥â„π∑âÕß∂‘Ëπ ·≈–√â“π®”Àπà“¬ ¡ÿπ‰æ√

‚¥¬¡’ ¡ÿπ‰æ√∑’Ë¡’√ À«“π ‰¥â·°à ‡¢¬μ“¬  ¡ÿπ‰æ√

∑’Ë¡’√ ¡—π ‰¥â·°à ¢â“«‡¬Áπ‡Àπ◊Õ ¢â“«‡¬Áπ„μâ ·≈– ¡ÿπ

‰æ√∑’Ë¡’√ ÀÕ¡‡¬Áπ ‰¥â·°à ‡∂“√“ß·¥ß ¬à“π“ß·¥ß

√Ÿª∑’Ë 1 ¡“μ√∞“π¢Õß°√¥·°≈≈‘§ (gallic acid)

μ“√“ß∑’Ë 3 º≈°“√«‘‡§√“–Àå§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß

‡μâ“π¡ ·≈–§«“¡‡ªìπæ‘…„π‡´≈≈åª°μ‘

§«“¡‡ªìπæ‘…μàÕ‡´≈≈å

μ”√—∫/ ¡ÿπ‰æ√ (IC50; μg/mL)

Vero cells MCF-7 cells

THS001 18.73 > 50

THS002 > 50 > 50

THS003 > 50 > 50

THS004 > 50 > 50

THS005 > 50 > 50

THS006 37.55 > 50

THS007 > 50 > 50

THS008 42.54 > 50

THS009 > 50 > 50

THS010 > 50 > 50

THS011 18.80 > 50

THS012 49.21 > 50

THS013 43.58 > 50

THS014 > 50 > 50

THS015 > 50 > 50

Ellipticine 1.74 NA†

Tamoxifen NA 8.30

Doxorubicin NA 8.89

†NA = Not applicable

Concentration gallic acid (mg/ml)
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 °—¥°”≈—ß‡ ◊Õ‚§√àß ¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–[21]

 à«πμ”√—∫∑’Ë¡’ª√‘¡“≥ “√ø≈“‚«πÕ¬¥å Ÿß ÿ¥ §◊Õ

THS014 ª√–°Õ∫¥â«¬ °”·æß‡®Á¥™—Èπ °”·æß‡°â“™—Èπ

·≈–™â“ßπâ“« °“√»÷°…“¢Õß Dhanaji M et al.[22] æ∫

«à“≈”μâπ°”·æß‡®Á¥™—Èπ¢Õß°”·æß‡®Á¥™—Èπ¡’ª√‘¡“≥

ø≈“‚«πÕ¬¥å Ÿß ´÷Ëß°“√√«¡ ¡ÿπ‰æ√¥—ß°≈à“«‡ªìπ

μ”√—∫Õ“®‡ªìπ°“√‡æ‘Ë¡ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õßμ”√—∫¬“

®“°μ“√“ß∑’Ë 2 · ¥ß§à“°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–

ª√‘¡“≥ “√øïπÕ≈‘° ø≈“‚«πÕ¬¥å ·≈–·∑ππ‘π ‰¡à¡’

§«“¡ —¡æ—π∏å°—π ‡™àπ THS015 ®“°°“√∑¥≈Õß æ∫«à“

ª√‘¡“≥ “√øïπÕ≈‘°¡’ª√–¡“≥ Ÿß ÿ¥ ·μà„π∑“ß°≈—∫

°—π ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– ª√‘¡“≥ “√ø≈“‚«πÕ¬¥å

·≈–·∑ππ‘π °≈—∫‰¡à‰¥â¡’ª√‘¡“≥∑’Ë Ÿß ÿ¥ ‡æ√“–

 “√ª√–°Õ∫øïπÕ≈‘° ‰¡à “¡“√∂·ª√ ¿“æ‡ªìπ “√

μâ“πÕπÿ¡Ÿ≈Õ‘ √–‡ ¡Õ‰ª[23-25]

®“°°“√«‘‡§√“–Àå§«“¡ “¡“√∂„π°“√≈¥§«“¡

‡ªìπæ‘…μàÕ‡´≈≈åª°μ‘ æ∫«à“  “√ °—¥μ”√—∫¬“À√◊Õ

 ¡ÿπ‰æ√∑’Ë¡’§«“¡ “¡“√∂„π°“√≈¥§«“¡‡ªìπæ‘…μàÕ

‡´≈≈åª°μ‘ „π¢≥–∑’Ë°“√∑¥ Õ∫„π‡´≈≈å¡–‡√Áß‡μâ“π¡

‰¡à “¡“√∂≈¥§«“¡‡ªìπæ‘…μàÕ‡´≈≈å‰¥â ¥—ßμ“√“ß∑’Ë 3

®“°»÷°…“¢Õß Suphattra Sangmalee et al.[26] ·≈–

Wang Z et al.[27] ‰¥â∑”°“√·¬° “√∫√‘ ÿ∑∏‘Ï®“°

‡∂“«—≈¬å‡ª√’¬ßæ∫ “√ 5,7,4'-trihydroxy-6,8-

diprenylisoflavone ·≈–Ω“ßæ∫ “√ Caesappin A

·≈– B æ∫«à“¡’§«“¡ “¡“√∂„π°“√≈¥§«“¡‡ªìπæ‘…

μàÕ‡´≈≈åª°μ‘ ·≈–‡´≈≈å¡–‡√Áß‡μâ“π¡‰¥â[28] π—Èπ· ¥ß

„Àâ‡ÀÁπ«à“À“°μâÕß°“√»÷°…“ ¡ÿπ‰æ√„πμ”√—∫¬“

∫”√ÿß°”≈—ß§«√·¬° “√∫√‘ ÿ∑∏‘Ï°àÕπ∑”°“√∑¥ Õ∫

§«“¡‡ªìπæ‘…μàÕ‡´≈≈å

¢âÕ √ÿª

°“√√«∫√«¡μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∫”√ÿß¢ÕßÀ¡Õ

π¡ “« ¡–§—ß·¥ß À≠â“ª“°§«“¬ À≠â“¢—¥¡Õπ

·≈–™â“ßπâ“«  Õ¥§≈âÕß°—∫°“√À≈—°°“√μ—Èßμ”√—∫¬“

¢Õß·æ∑¬å·ºπ‰∑¬ ∑’Ë¡’°“√„™â ¡ÿπ‰æ√√ À«“π √ ¡—π

·≈–√ ÀÕ¡‡¬Áπ„π°“√∫”√ÿß°”≈—ß[14-15] μ”√—∫¬“∫”√ÿß

√à“ß°“¬¡’ ¡ÿπ‰æ√ ‡™àπ ™–‡Õ¡ ‚¥à‰¡à√Ÿâ≈â¡ ·≈–‡¡◊ËÕ¬

 Õ¥§≈âÕß°—∫ß“π«‘®—¬¢ÕßÕ√∑—¬ ‡π’¬¡ ÿ«√√≥ ·≈–

§≥–[16] ∑”°“√ ”√«®ªÉ“™ÿ¡™π∫â“π∑ÿàß Ÿß Õ”‡¿Õ

Õà“«≈÷° ®—ßÀ«—¥°√–∫’Ë æ∫«à“ ¡ÿπ‰æ√¥—ß°≈à“«À¡Õ

æ◊Èπ∫â“ππ‘¬¡„π°“√„™â∫”√ÿß°”≈—ß

§à“√âÕ¬≈–°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH

 Ÿß ÿ¥ §◊Õ THS013 ¡’‡æ’¬ß‡¡≈Á¥‡æ°“‡ªìπ à«π

ª√–°Õ∫  Õ¥§≈âÕß°—∫°Õßª√–°Õ∫‚√§»‘≈ª–[14]

·≈– Mishra SL et al.[17] ‰¥â∑”°“√»÷°…“‡°’Ë¬«°—∫

 √√æ§ÿ≥∑“ß‡¿ —™°√√¡‰∑¬¢Õß‡¡≈Á¥‡æ°“ æ∫«à“

 “¡“√∂π”¡“„™âª√–‚¬™πå∑“ß¬“·≈–∫”√ÿß√à“ß°“¬‰¥â

·≈–·À≈àß∑’Ë¡“¢Õß‡æ°“°Á¡’º≈μàÕƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

¥â«¬«‘∏’ DPPH ∑’Ë·μ°μà“ß°—π[18]

μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∑’Ë¡’§«“¡ “¡“√∂„π°“√

√’¥‘«´å‡øÕ√å√‘°¢Õß “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–ª√‘¡“≥

 “√øïπÕ≈‘°¡“°∑’Ë ÿ¥ §◊Õ THS015 ∑’Ëª√–°Õ∫¥â«¬

¡â“°√–∑◊∫‚√ß °”≈—ß‡ ◊Õ‚§√àß ‚¥à‰¡à√Ÿâ≈â¡ ·≈–‡¡◊ËÕ¬

ß“π«‘®—¬¢Õß Pathom Somwonga et al.[19] ‰¥â

∑”°“√·¬° “√∫√‘ ÿ∑∏‘Ï®“° ¡ÿπ‰æ√¡â“°√–∑◊∫‚√ß

æ∫ “√¥—ßπ’È foveolide A, foveoeudesmenone,

one new sesquiterpenoid dimer, foveolide B,

a new phenolic compound, foveospirolide,

including 4(15)-eudesmene-1β, 6α-diol, 4(15)-

eudesmene-1β, 5α-diol, friedelin, taraxerol,

betulin ·≈– ethyl rosmarinate  à«π Itoh A et

al.[20] ‰¥â∑”°“√·¬° “√∫√‘ ÿ∑∏‘Ï®“° ¡ÿπ‰æ√ “√

phenolic glycosides 1-5 ·≈– an iridoid gluco-

side 6 √à«¡°—∫ “√ª√–°Õ∫ 22 ™π‘¥·≈–„π “√
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æ◊Èπ∫â“π ≥ ‚√ßæ¬“∫“≈·æ∑¬å·ºπ‰∑¬ °≈π§√

À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑ ·≈–π”¡“∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æ

æ∫«à“ „πμ”√—∫¬“∫”√ÿß°”≈—ß¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

ª√‘¡“≥ “√øïπÕ≈‘° ø≈“‚«πÕ¬¥å ·≈–·∑ππ‘π „π

ª√‘¡“≥∑’Ë·μ°μà“ß°—π °“√»÷°…“§√—Èßπ’È®÷ß‡ªìπ¢âÕ¡Ÿ≈

‡∫◊ÈÕßμâπ ·≈– ¡ÿπ‰æ√„πμ”√—∫∫“ß™π‘¥¬—ß‰¡à‰¥â¡’

°“√»÷°…“ƒ∑∏‘ Ï∑“ß™’«¿“æ‡∫◊ ÈÕßμâπ ®÷ß∑”„Àâ¢“¥

¢âÕ¡Ÿ≈„π°“√Õ¿‘ª√“¬º≈°“√∑¥≈Õß„π∫“ßª√–‡¥Áπ

·≈–¢âÕ®”°—¥¢Õß°“√«‘®—¬„π§√—Èßπ’ È§◊Õ¬—ß‰¡à‰¥âπ”

μ—«Õ¬à“ß ¡ÿπ‰æ√∑’ Ë„™â„π°“√∑¥≈Õß‰ª‡∑’¬∫°—∫

μ—«Õ¬à“ß ¡ÿπ‰æ√∑’ËÀÕæ√√≥‰¡â

¥—ßπ—Èπ‡æ◊ËÕæ—≤π“μ”√—∫¬“À√◊Õ ¡ÿπ‰æ√¡“„™â®÷ß

μâÕß¡’°“√π”μ—«Õ¬à“ß ¡ÿπ‰æ√∑’Ë„™â„π°“√∑¥≈Õß‰ª

‡∑’¬∫°—∫μ—«Õ¬à“ß ¡ÿπ‰æ√∑’ËÀÕæ√√≥‰¡â‡æ◊ËÕμ√«®

 Õ∫§«“¡∂Ÿ°μâÕß„Àâ§√∫∂â«π ·≈–§«√»÷°…“ “√

 ”§—≠∑’ËÕÕ°ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– °“√»÷°…“§«“¡

ª≈Õ¥¿—¬„π°“√„™âμ”√—∫¬“À√◊Õ ¡ÿπ‰æ√∑—Èß„π√–¥—∫

À≈Õ¥∑¥≈Õß·≈– —μ«å∑¥≈Õß‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈À≈—°

∞“π∑“ß«‘∑¬“»“ μ√åπ”‰ª Ÿà°“√ àß‡ √‘¡°“√„™â ¡ÿπ

‰æ√ ·≈–°“√æ—≤π“‡ªìπº≈‘μ¿—≥±åμàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥°Õß∑ÿπ π—∫ πÿπ¿Ÿ¡‘ªí≠≠“

·æ∑¬å·ºπ‰∑¬∑’Ë π—∫ πÿπ∑ÿπ«‘®—¬ ¢Õ¢Õ∫§ÿ≥À¡Õ

æ◊Èπ∫â“π 11 §π ∑’Ë¬‘π¥’„Àâ¢âÕ¡Ÿ≈„π°“√»÷°…“ ·≈–

¢Õ¢Õ∫§ÿ≥ §ÿ≥»‘√‘≈—°…≥å ƒ∑∏‘∏√√¡ §ÿ≥®—π‡æÁ≠

∏√√¡æ√ §ÿ≥«‘∑¬“ ππ¥“√“ §ÿ≥Õ√πÿ™  ÿ¿“æ—π∏å

·≈–Õ“®“√¬å»√—≥¬å ©«’√—°…å  ”À√—∫°“√™à«¬‡À≈◊Õ„π

°“√∑”«‘®—¬§√—Èßπ’È
References

1. Slater TF. Free-radical mechanisms in tissue injury.
Biochemical Journal. 1984;222(1):1-15.

2. Meghashri S, Chauhan J.B, Zameer F. Contribution of

herbal principles towards cytoprotective, antioxidant
and anti-Rhizopus activities. South African Journal of
Botany. 2012;81:29-33.

3. Limón-Pacheco J, Gonsebatt ME. The role of
antioxidants and antioxidant-related enzymes in
protective responses to environmentally induced
oxidative stress. Mutation Research. 2009;674:137-47.

4. Karadag A, Ozcelik B, Saner S. Review of methods to
determine antioxidant capacities. Food Analytical
Methods. 2009;2:41-60.

5. Moon J, Shibamoto T. Antioxidant assays for plant and
food components. Journal of Agricultural and Food
Chemistry. 2009;57:1655-66.

6. Fernández-Sánchez A, Madrigal-Santillán E, Bautista
M, Esquivel-Soto J, Morales-González A, Esquivel-
Chirino C, Durante-Montiel I, Sánchez-Rivera G,
Valadez-Vega C, Morales-González JA. Inflammation,
oxidative stress, and obesity. International Journal of
Molecular Sciences. 2011;12(5):3117-32.

7. Thaipong K, Boonprakob U, Crosby K, Cisneros-Zevallos
L, Hawkins Byrne D. Comparison of ABTS, DPPH, FRAP,
and ORAC assays for estimating antioxidant activity
from guava fruit extracts. Journal of Food Composition
and Analysis. 2006;19:669-75.

8. Samarakoon SM, Chandola HM, Shukla VJ. Evaluation
of antioxidant potential of Amalakayas Rasayana: A
polyherbal Ayurvedic formulation. International Journal
of Ayurveda Research. 2011;2:23-8.

9. Benzie IFF and Strain JJ. The ferric reducing ability of
plasma (FRAP) as a measure of antioxidant power. The
FRAP assay. Anal Biochem. 1996;239(1):70-6.

10. Kaisoon O, Siriamornpun S, Weerapreeyakul N, Meeso
N. Phenolic compounds and antioxidant activities of
edible flowers from Thailand. Journal of functional food.
2011;2:88-99.

11. Kim DO, Jeong SW, Lee CY. Antioxidant capacity of
phenolic phytochemicals from various cultivars of plums.
Food Chemistry. 2003;81:321-6.

12. Hou WC, Lin RD, Cheng KT, Hung YT, Cho CH, Chen
CH, Hwang SY, Lee MH. Free radical-scavenging
activity of Taiwanese native plants. Phytomedicine.
2003;10(2-3):170-5.

13. Information Technology Division National Cancer
Institute Thailand, Hospital-Based Cancer Registry 2015.
Pornsup Printing Co., LTD; 2017.

14. Art of healing. Remedies. In Textbook of Thai



361

pharmaceutical. Office of the Permanent Secretary,
Ministry of Public Health; n.d. p. 156-73. (in Thai)

15. Wuttummavat W. Encyclopedia of herbs: Thai major
pharmaceutical. Bangkok: Odeon Store; 1997. (in Thai)

16. Neamsuvan O, Jaisamut P, Maneenoon K,
Subhateerasakul S. A survey of medicinal plants for
tonic from Ban Toong Soong community forest, Auluk
District, Krabi Province. Burapha Science Journal.
2012;2:160-6.

17. Mishra SL, Sinhamahapatra PK, Nayak A, Das R,
Sannigrahi S. In vitro antioxidant potential of different
parts of Oroxylum indicum: A Comparative Study. Indian
Journal of Pharmaceutical Sciences. 2010;72(2):267-9.

18. Sithisarn P, Nantateerapong P, Rojsanga P, Sithisarn P.
Screening for antibacterial and antioxidant activities
and phytochemical analysis of Oroxylum indicum fruit
extracts. Molecules. 2016;21(4):1-8.

19. Somwonga P, Suttisria R, Buakeawb A. New
sesquiterpenes and phenolic compound from Ficus
foveolata. Elsevier. 2013;85:1-7.

20. Itoh A, Tanaka Y, Nagakura N, Akita T, Nishi T,
Tanahashi T. Phenolic and iridoid glycosides from
Strychnos axillaris. Phytochemistry. 2008;69:1208-14.

21. Kharat SN, Mendhulkar VD. çSynthesis, characterization
and studies on antioxidant activity of silver nanoparticles
using Elephantopus scaber leaf extracté. Materials
Science and Engineering: C Materials for Biological
Applications. 2016;62:719-24.

22. Dhanaji M. Ghadagea, Parthraj R. Kshirsagarb, Sandeep

R. Paic, Jaykumar J. Chavan. Department. Extraction
efficiency, phytochemical profiles and antioxidative
properties of different parts of Saptarangi (Salacia
chinensis L.)-An important underutilized plant.
Biochemistry and Biophysics Reports. 2017;12:79-90.

23. Liu RH. Potential synergy of phytochemicals in cancer
prevention: mechanism of action. International Research
Conference on Food, Nutrition, and Cancer. 2004;
134(12):3479S-85S.

24. Heim KE, Tagliaferro AR, Bobilya DJ. Flavonoid
antioxidants: chemistry, metabolism and structure-
activity relationships. The Journal of Nutritional
Biochemistry. 2002;13:572-84.

25. Cai YZ, Sun M, Xing J, Luo Q, Corke H. Structure-
radical scavenging activity relationships of phenolic
compounds from traditional Chinese medicinal plants.
Life Sciences. 2006;78:2872-88.

26. Sangmalee S, Laorpaksa A, Sritularak B, Sukrong S.
Bioassay-guided Isolation of two flavonoids from Derris
scandens with Topoisomerase II Poison activity.
Biological and Pharmaceutical Bulletin. 2016;39:631-5.

27. Wang Z, Sun JB, Qu W, Guan FQ, Li LZ, Liang JY.
Caesappin A and B, two novel protosappanins from
Caesalpinia sappan L. Fitoterapia. 2014;92:280-4

28. Tao LY, Li JY, Zhang JY. Brazilein, a compound isolated
from Caesalpinia sappan Linn., induced growth
inhibition in breast cancer cells via involvement of GSK-
3β/β-Catenin/cyclin D1 pathway. Chem Biol Interact.
2013;206(1):1-5.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


