SRR Y PO FRET Y B

FHEHWF 0 EL

B3 PR RS L

EHEF RAE EFF
k2 A EEF

hERE: MRPR XF

¥ B 10432062

g 4 EmE (5124)

2 p¥: 104% 117 11 P

-k

m % R | Adw ¥

40% 10% 30% 10%

e

=N
R

10%




E R AL AR X RN R

B (5124)
2015/11/11

;

S FHBARLT LML R R fobrl pospl e i

Z FHETRLGEE R RS IR R W R R o F
SN

o R I E T R o SR MHRE R o ka4 foded]
A S R ES

I~ %

F &

TERFIFIRAVEAS LR PP IX 283 T2 IR UK
AN F G T o MWL BB (Rhizophora stylosa) ~ 1% F 5 %
( Sonneratia alba) ~ #&7& £+ (Jatropha dlowa) ~ BB A (Flourensia cernua)
¥ (Eucalyptus camaldulensis) ~ v -3t & 11. % (Turnera diffusa) ~ fr i
(Spiranthes sinensis) = thied» > K7 b > 2 X B3 2de ?frfg BTG ﬁ» z =P
T “ﬁ% DPPH (1,1-diphenyl-2-picrylhydrazyl) p ¢ Z ~ij ﬁ? ABTS (2,2-azino-bis
3 ethyl benzothiazoline-6sufonic acid) p ¢ % - '}ﬁ""f ARE LT ~ EHFE -~ Frd)
WOFE Y S Frd| LB pE i 4 2 dE VB R ;é LA s E DIV
HEPSE &8 ByrdIfepips B s W 5 824% ~ 89.7% 0 & Fridlfi=
Papsrch itz g de o B EA S Hfe 0 fux‘»u FEfrRYGFHEE S
it &4 o % DPPH § o AAjFepit 4 & 76.03% F| 91.96% - & 3.5 f5 7 £ 1)
Hde PAZF A E P 2 on kBt o MR LMok i 2 A e &P AR

FAFEATREIARIDIBIE A Mg LR



BN 5

FE R

-~

v

et A AAE L XIU FIEHRRE LTS HAgE
I 5 &% (Angulo et al., 2009; Oh et al. 2008) cAv PR R FI E

> 1+ (Oliveira et al., 2008; Osorio ef al., 2010) » F]p jE g $ 3 B
T THERBRAY PR e LFRaR iy ¢ p
A FESPE BRI B [ SR E o YRS TG FARIEY R L
x Ao HiRg L ER G R irulfa* s bR s P L s Fulp E # oo (Bakkalier al,
2008; Huang, Ou & Prior, 2005; Kéhkonen, Hopia & Heino, 2001 )> & ¢ 1% gz it &
PREARE EFETHE

SRt L eny P ABEE R G A4 AR 224 3 C CEqe
By 25 du g v 5 amp - Aogiiimg L e f’ﬁ TAREE S d Ao
SRS TREESRT A IR K pRIcARE £ R R
B R A AR st d v L e AT W 2 T USER AL S

X MR BB 2 (Tanakaeral, 1998) > p w18 K e g
ESEIDNURS

(2751 (Rhizophora stylosa) ~ 1% % /% & ( Sonneratia alba) % *=fHe
A B RFANEEEF AL o B e Bk 2 B0 —‘Hn‘tr.g
R (Morton, 1981) o Fie/k 4 (Jatropha dioica) * R v YRR RL 0 Ao T G~
9 HPE ~ '7445,9@;5‘ THELY L TR E S B ~E g NN ER R e B
&~ (Flourensia cernua) £ % ¢ b B ~ 12 i B A F L R SR
B JgeAR (Ventura e al., 2008)e #* t& (Eucalyptus camaldulensis) & F 2% = #IL 512
PR~ R~ PR 2 R s A i iR R 71\ Pﬁrfv' N
L3 BRAFIEZ #ote v Wt E X E (Turnera diffusa) ¥ RS 5K ~ 7 &
LA BE T Fe o~ TGRS § ¥FEe o RE (Spiranthes smenszs) L5 ;}m];]
FUB L~ PR~ oo ? Foig 3R> 5 2 A I}% (Esther & Van Johannes, 2003; Peng
etal.,2007) »

‘*’%Efﬁﬂ I EPARCK S TR TR FE 5 T”%gﬂ b e
CRlE S E SRR f DPPH (1,1-diphenyl-2-picrylhydrazyl) p ¢ # -
'*—“ﬁ? ABTS (2,2-azino-bis 3 ethyl benzothiazoline-6sufonic acid) g ¢ & ~ ij ;fftg

FIEHRF C EREE IR T FrdIpRpps i 4 o FHRF LA ERE
HER 0 AARDFV IR AFRSE BV PEE DG o

~N

%?%



S FHBARAT L EMIRASFRTE R M ol pRp pe R L
(2% (Rhizophora stylosa) ~ 1% % /% & ( Sonneratia alba) # ¥ 5 % 5 %
R I et i (Figure 1) 0 #2423 ~ &~ % p kokikE ~ iz o hizis
S BT B S Ao B Sg s Ao de » 200mL fhs kR T
i 25°C T > 150 rpm #ges 24 o] pEF o 2 {83% R 40°C g A R 0 R

FicE o : 4°C HERGFoLAFIHFERR NERTIF AN L 23.05%
/3‘ s FoE a4 Afr;}'ﬁpﬁ;ljﬁéﬂi‘éﬁ’gﬁggz S FVAR S
+
=

N

2

19.25% » B~ b 5 5 b s
BIEKEE BRI 25 05mL gk 54 0.5mL 0 Folin-Ciocalteu
reagent (FCR) /2 3 » 4r » 1mL 7 7.5% Na,CO; > 2_ {84 » 8mL m}’;\“éﬁ?}\ﬁ—
ol & 65°C F & 20 A48 h ARG RPIILL 5 T6bnm T ek
& (Capannesi, 2000) e p* F kit * ;X & F fo g (T Fo i % 4o Table | #7577 >
RYPIBERTOLREEEIRI NI E R REFAL BT
FAROE R E f RENIPBF T - S 5§ R cAfifchr ¥4

FAEENLIBHERHEF

DPPH (1,1-diphenyl-2-picrylhydrazyl) p + fﬁ'}"ﬁ"",ﬁ% fv 4 2 5 % DPPH *
80% 7 AEpefl® 100mM 3% > B~ 0.1 mL ¢tk 54 » #7fc & 4 7 DPPH
BN 25°C BETHER 10 o450 RlH ARE S S17nm gk kiE o B4 e
Table 2 #f51 » ¥ fig 5 Bt 7](.???’»73 i 5x e DPPH p o ﬁkiﬁ"",ﬁ% gt oMo A B iE
L R ESd T B 58 (85.5%) 0 4t 4 B A i AT B & enjIdng
d R EBees 58 (382%) c B E F MR E > LA EiA L HE ~ ENA
% DPPH o fhenit 4 %K § o
Figure 2 %3 f~%g 2 £ DPPH p o ﬁ_\fﬁ‘“ﬁ w4 edp o R?=0.893 £ H 3 w7
Pl T @ SR AP e HE R G PRI BT - BRE
Bk S o

P roRph fr S 1L 02 S e YREAEF (100 units/mL) ~ 60 mM B[k 49 5 675
& (pH 6.8) fr= 7z F 3 "&ft (dihydroxyphenylalanine, DOPA) /& 3 » 4c »
0.2mL ek &R 3 > PlA & 5 475nm PFevi £ o Figure 3 5K E L d{ifodr
Fihdoat s § s Eeaporpipide i 4 0 B %I 240 DPPH p d AF
T AR AR BN PrAa 4 e EF IR R IR .
R RERE > LA e FA R DE TS PR IRppE B R

FEIH > LAFEL"RBEENIRZE L 11.96 mg/g % F e 6.29
mg/g % H#iTE-A B om i:;‘fifﬁ’«frﬂf?;‘i% hE I ERA 5 A ? Ehipmz i
#® % DPPH p o E_’x,%“,ﬁ? fv 3 s PRI pERr Al 4 b oo Tt Rk i o d BT
MRS BIEF 5 LB g i ARG 6 D AT S



I FHETRLEGEY RS ETE ARG IE WY L BRI LR

=N
4+ % p +t Fitokimica 2 # (Table 3)» % 60 °C Ji——%ﬁiﬁ;ﬁf 24 — 48
B FT B G R AT R 0.6 0.8 mmo I B FEE A A AR 4 P ARAY

BN FRIBFET o d ?‘%J%?giﬁ"gﬁj?f“ EX T LB REER K R
B 5P % s 5 £ 3 A (Upadrasta, Mukhopadhyay & Banerjee, 2011;
Vazquez et al., 2008) » B~ Smg ik &4 x fr 70% JFREE 0 4 14 (wiv) Gt b
il ﬂ}r ' @ ek i (Jatropha dioica)R) v 1:15 (w/v) e0vt BlR fo > * e gt B
&t 60°C ‘kig® F R 0, 2, 4, 6, 8 | FF > Figured 37 od | BFenZ B g &
o R AN SAOT B oBRARR ARG B L R G EBER - R F R
WERIEFERE B %o BH 5 0% 35%~70% JFpiF > — e * #iw i 5k
FEBA B P 2 1S B RS SRR 0 3500 pm 3R 10 A48 -H B T
&5 045 um o B i B-E PP arl 60°C sk 24 ) pF 0 BH R o Lw A S
kR 5 1 mg/mL-

B 5p gz €25 % 800 uL # & 800 pL Folin-Ciocalteu reagent ;& 3
THEE S A48 4~ 800puL > 4 » 800 uL 7 Na,CO; (0.01M) 3 L # & 5
saso I EERE 790nm kR RITHR KB P FHRREY LI
T & o Table 4 B> Z P8 foid § o chX B~ £ # 1% (Eucalyptus
camaldulensis) fe &b /8 & (Flourensia cernua) % Ifiid o Table 5 # M R > =
P& 35% FEE AR BRI B 5 0 A kAR E T0% EE R B
A pE ...,g;ﬁ»’g‘ﬁﬁnﬁ °

Ly L ERIET ‘}%‘“ﬁ% DPPH p 4 A - '}%“ﬁ% ABTS (2,2-azino-bis 3 ethyl
benzothiazoline-6sufonic acid) p & £ ~ #rild FF v o d Figure 5 # 4> i"T
DPPH fi o fhit 4 11 7 fefe & i B A % bt ok T4 b £ 3 5% ABTS
Pod ARt A AR R kAR B A Pl Ty LR BN
Bdd o Tk BT E R o

BOURAPS H R R LS frEkT o HmE BRIE 0 R F hE G
iAp C18 & FHL > ind4p 5 3% ¢ fifr 97% 2 % > inid 5 1 mL/min > /i %%
:Ef = 10uL - Table6 Z A ¥ % > Rl s 7 F WRIEP ¥ Dt &4
B ARz 7 Yk (chlorogenic acid; CHA)~ 4 & f& (coumarlc acid; CUA) ~
[N (quercetin; QE): < 1,% (Ruiz et al ,2011) dg h B EA 2 F 2K &
(catechin; CAT) ~ 2-22 AL ¢ #£ /& (2-hydroxycinnamic acid; HA) » # &t {J&E—isﬁ [
ML d WRIE e AR FTF 2R F 9 W EXE (Twneradiffusa) 77 4 4% -
BEYECRIBIEE: AR > BREA > 0 FRETE > foRMe ¢
(Guyot et al., 2009; Swapna & Sabu; 2011) 3p & » & &5 % EBM ke ipit g5 o
’g’ﬁmm}a.:mﬁ;ﬁ b cEREARA T Ak EREA Y TS X
Exz o ekt L o Ao EREA 9 CRFEETTHE LT ES S
o

SR



B FHES S LR GBI M P (R § o RRA S fedr )
ﬁ'“‘ﬁiﬁ"‘lr’

P RAF IR R RE BRI (Spiranthes sinensis) 0 2 {5 A~ 17 B 3%
?ﬁﬁfrfaé&ﬁ.& (Ferulic acid) 7z & ~ '}?"“,% DPPH p d fat 4 ~&FEEn+ 58
g itap 4 s i“f AZF LY i 4 fodrd|pespipe i 4 o

%;‘;— (W) :3 10 g fﬁzﬁ-iﬁlzzwm 400 mL vk 0 & 60°C FE 30
Ak e (E) v 10g ehsi k k4e » 400 mL 1 75% /ﬁﬁ’ 60 °C %
B 30 Au\&io = (WHU) :B~ 10 g &3 % k4 » 400 mL ek > 42
3 RAE L 40kHz_E'1+—6O°C EP 30 Ao ke (B+U): B 10 g thig
s R4er 400 mL 7 75% /ﬁﬁ ’ Z_@i’é"% A 5 40kHz ® A& 60°C
B 30 A4+ 27 (SFE):B~ 10 g ehiEX 45 k4 » 400 mL e 75% Sppi R
3 o AEPHE A IS8MPa~ B R 5 45°C F P 30 A4 -

Figure 6 5 7 3 2 P32 8 5 i {oP #hpt (Ferulicacid) z & > § i@
* BHU o BRI A s B 5 428mg/g-PAEZ E 5 413 mg/g ;f;\'%,ét‘ 3
£53 ° éf-‘% (Lina, José & Solange, 2013) 45 &1 > ezt 414 (coffee silverskin)
uﬁﬁ“ “".m"’ﬁ;:“ﬁkbf}c’??é cE+U e S5 B-8 WHU % » @ E
DIz E W B EtU 2t Een i3 %8 oSFE Zenid $ s 2
'fr'FF #Bprz £ EHU ® o B )I% (Bruni et al., 2002) 4g &y » j& & 8T
(Amaranthus caudatus) f&+ 5 B~a4 % E-> € * SFE 5B Vit E+U» #

AT S AR ORI RS T A0MPa A AR AT 18MPa F R §

i‘gﬁgb g_m#-:fﬁ » Tt KA IF—*‘ n s E+U zkﬁxjrm.,.ﬁ’»ni [EN I 3

Figure 7 3 %% 536 E+U ¥5 a7 Fk& T #7% DPPH A d A2 i
oz Vit C ¥ iTHRE AT ER S 005-01-02-04~08~1.0~12 =
Zyrdlk R (ICso) % 0.47 mg/mL° BEEER S 12mgml> Hjki 4 5 92
% > 4 Vit C mﬁ“f IR A S S A ?‘}‘*J% (You et al., 2014) :}fa dr %F,Q—%’i;@/ﬁﬁ
§-r @ichd %o % DPPH il 4 451t -

Figure 8 % %% & E+U FB 42 BEA T2 fg%iﬁ?b I AV At~
> Bk (ethylenedlamlnetetraacetlc' EDTA) % iT¥ R 2 - @RI E T g i & 4
¢ Fe 5 R o sﬂf;&,@oos “0.1~02~04~08~1.0~12 thx Frd|k A
(ICsp) % 0.205 mg/mLo SR ER L 12mg/mL- H AL k4 X 70% 2+ o

Figure 9 % . ’K‘;L@ E+U 3B~ %7 P\?/f;)i"“ 2 AR b4 o SRR IR

44 245 ABTS f o zl_\mypi“f kAt 2 B

-

63‘
l“‘\ﬂ

E
(6 hydroy 2,5,7,8-tetramethylchlromane-2-carboxylic acid; Trolox) % F¥tf & -
BRITER S 1Omg/mL s B4 vt 4 5 42% > @ Trolox ehi 93 % 4
Eci'?;pi“ﬁ? ABTS A d K4 2 & o
Figure 10 % ;i’f;:"@ E+U 5B~ 47 FIRRT 27 FAL EER A
VItC F T Re c AT ER L 1.0mgmL s H /ﬁ""f A2 F ey
41.2%> @ VitC i 92.6 %-d B ¥ & &k & L_/%"‘,fftn.éﬁ I+ a4 AR 6o

5



B A & dF 12 (dose-dependent) > Jk R AXF o Fralaw 4 oo

L

v

Figure 11 4 8308 B+U $3 67 kR T 2 Frflfrspipisil 4 » £ 12
¥ e (Kojic acid)§ T4+ PR % o
5 33.5%d B¥ A

PO

23 kR 5 1.0mg/mL o H drd| L veph ir i
BE ARIREPrIEEL A ARG e B E ¥
RRAREG o Prglac 4 Ep A oo

&
p

@ 2
LR RF Rt A RT R LA 8
E
1.

= F oo
CAMTFFAR DL EOS 3 AEG KT AT A S
¥ ~DPPH f d s 4 ~ RRIRfepsdrdlic 4 F o S SRk o
2. AREMAT 0BG UEOHRF RS ARG BT AES S 8
PR A FBRY i ol A
Ly tamik o ART LR T



Ay %F 2 )}?e

Angulo M. A., Armenta E., Garcia R. S., Carrillo J. A., Salazar E., & Benigno J.
(2009). Extracts of Swietenia humilis Zucco seedwith antifungal activity in
Rhizopus stolonifer (Ehrenb.:Fr.) Vuill. Revista Mexicana de Fitopatologia, 27,
84-92.

Bakkali F., Averbeck S., Averbeck D., & Idaomar M. (2008). Biological effects of
essential oils. Food Chemistry Toxicology, 46, 446-475.

Bruni R., Guerrini A.,Scalia S., Romagnoli C., & Sacchetti G. (2002). Rapid
techniques for the extraction of vitamin E isomers from Amaranthus caudatus
seeds: Ultrasonic and supercritical fluid extraction. Phytochemistry Analysis, 13,
257-261.

Capannesi C., Palchetti 1., Mascini M., & Parenti A. (2000). Electrochemical sensor
and biosensor for polyphenols detection in olive oils. Food Chemistry, 71,
535-562.

Chung P. L., Chia H. C., Chien C. L., Kuei Y. H., & Chang W. H. (2014). In Vitro
Antioxidant Activities, Free Radical Scavenging Capacity, and Tyrosinase
Inhibitory of Flavonoid Compounds and Ferulic Acid from Spiranthes sinensis
(Pers.) Ames. Molecules, 19, 4681-4694.

Esther N.M., & Van Johannes S. (2003). Antibacterial and anti-inflammatory
activities of some plants used for medicinal purpose in Kenya. Journal of
Ethnopharmacology, 87, 35-41.

Guyot S., Bernillon S., Poupard P., & Renard C. M. G. C.(2009). Multiplicity of
phenolic oxidation products in apple juices and ciders, from synthetic medium to
commercial products. In: Daayf F., Lattanzio V., eds. Recent advances in
polyphenol researc. UK: Wiley Blackwell, 278-92.

Huang D., Ou B., & Prior R. L. (2005). The chemistry behind antioxidant capacity
assays. Journal of Agricultural and Food Chemistry, 53, 1841-1856.

Jorge E.W., Juan C. C., Raul R., Maria L. C., Lluvia L. L., Guadalupe V. N., &
Cristobal N. A. (2015). Total phenolic content, in vitro antioxidant activity and
chemical composition of plant extracts from semiarid Mexican region. Asian
Pacific Journal of Tropical Medicine, 8, 104-111.

Kéhkonen M. P., Hopia A. 1., & Heino M. (2001). Berry phenolics and their
antioxidant activity. Journal of Agricultural and Food Chemistry, 49, 4076-4082.

Lina F.B., José¢ A.T., & Solange I.M. (2013). Selection of the solvent and extraction
conditions for maximum recovery of antioxidant phenolic compounds from
coffee silverskin. Food and Bioprocess Technology, 7, 1-11.

Morton J. F. (1981). Atlas of medicinal plants of Middle America. Bahamas to
Yucatan. Thomas: Springfield, IL, 1240.

7



Oh S., Kim J., Jeon H., Park J., Koh Y., Hur H., & Hur J. S. (2008). Antifungal
activity of eucalyptus-derived phenolics against postharvest pathogens of
kiwifruits. , Journal of Plant Pathology, 24, 322-327.

Oliveira I., Sousa A., Ferreira I., Bento A., Estevinho L., & Pereira J.A. (2008). Total
phenols, antioxidant potential and antimicrobial activity of walnut (Juglans regia
L) green husks. Food Chemistry Toxicology, 46, 2326-2331.

Osorio E., Flores M., Hernandez D., Ventura J., Rodriguez R., & Aguilar C. N. (2010).
Biological efficiency of polyphenolic extracts from pecan nut sshell (Carya
illinoensis), pomegranate husk (Punica granatum) and creosote bush leaves

(Larrea tridentata Cov.) against plant pathogenic fungi. Industrial Crops and
Products, 31, 153-157.

Peng J.Y., Xu Q.W., Xu Y.W,, Qi Y., Han X., & Xu L.N. (2007). A new anticancer
dihydroflavanoid from the root of Spiranthes australis (R. Brown) Lindl.
Natural Product Research, 21, 641-645.

Ruiz J., Ascasio J. A., Rodriguez R., Morales D., & Aguilar C. N. (2011).
Phytochemical screening of extracts from some Mexican plants used in
traditional medicine. Journal of Medicinal Plants Research, 5, 2791-2797.

Suh S., Hwang J., Park M., Park H., & Lee T. (2014). Phenol content, antioxidant and
tyrosinase inhibitory activity of mangrove plants in Micronesia. Asian Pacific
Journal of Tropical Medicine , 7, 531-535.

Swapna T. S., & Sabu A. (2011). Polyphenols in plants. In: Sabu A, Roussos S,
Aguilar CN. Chemistry and biotechnology of polyphenols, 135-151.

Tanaka M., Kuei G. W., Nagashima Y., & Taguchi T. (1998). Application of
antioxidative maillard reaction products from histidine and glucose to sardine
products. Nippon Suisan Gakkashi, 54, 1409-1414.

Upadrasta L., Mukhopadhyay M., & Banerjee R. (2011). Tannins: Chemistry,
biological properties and biodegradation. In: Sabu A, Roussos S, Aguilar C. N.
Chemistry and biotechnology of polyphenols, 5-32.

Vézquez G., Fontenla E., Santos J., Freire M. S., Gonzalez-Alvarez J., & Antorrena
G. (2008). Antioxidant activity and phenolic content of chestnut (Castanea sativa)
shell and eucalyptus (Eucalyptus globulus) bark extracts. Industrial Crops and
Products, 28, 279-285.

Ventura J., Belmares R., Aguilera A., Gutierrez G., Rodriguez R., & Aguilar C.
N.(2008). Fungal biodegradation of tannins from creosote bush (Lama tridentata)
and tar bush (Flourensia cemua) for gallic and ellagic acid production. Food
Technology and Biotechnology, 46, 213-217.

YouT. T., Zhou S. K., Wen J. L., Ma C., & Xu F. (2014). Chemical composition,

properties, and antimicrobial activity of the water-soluble pigments from Castanea

8



mollisima shells. Journal of Agricultural and Food Chemistry, 62, 1936—1944.



— 0~ m %‘
Table 1.Total phenolic contents of water and methanolic extracts from different

mangrove tissues.

Group WE ME

R. stylosa Leaf 9.32+1.10 9.74+0.75
Stem 11.46+0.56 11.96+0.86
Root 7.30+0.76 8.17+1.27

S. alba Leal 7.60+0.82 8.27+1.13
Stem 10.52+0.47 10.58+0.78
Root 4.87+0.69 5.23+0.87

Green tea 5.57+0.74 6.29+0.62

(Suh et al., 2014)
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Table 2. DPPH radical scavenging activity of water and methanolic extracts

from different mangrove tissues.

Group WE ME

R. stylosa Leaf 68.9+3.5 75.3+4.6
Stem 72.5+3.2 85.5+5.2
Root 40.3+4 .3 41.3£3.9

S. alba Leaf 62.2+5.0 69.6+4.9
Stem 72.4+4.9 80.8+5.4
Root 38.2+3.6 40.7£3.2

Green tea 52729 62.0+5.7

11

(Suh et al., 2014)



Table 3. Source and tissue of the plants used.

Plant material ~ Area of Period of Tissue
recollection recollection

J. dioica Parras de la January, 2011 Stem and root
Fuente, Coahuila

F. cernua Saltillo, Coahuila February, 2011 Stem and leaf

E. camaldulensis Saltillo, Coahuila May, 2011 Leaf

T. diffusa Saltillo Coahuila  June, 2011 Stem and leaf

(Jorge et al., 2015)
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Table 4. Extraction yield and total phenolic content of the extracts obtained in the

kinetic of extraction.

Plant material ~ Extraction time Extraction Total phenolic content

(h) yield (%) (mg GAE/g)
J. dioica 2 9.89+0.15 2.1+0.30
F. cernua 2 11.03£0.87 7.9+0.93
E. camaldulensis 2 14.85+0.58 12.8+0.96
T. diffusa 2 9.64+3.11 2.5+0.52

Note: All values are expressed as mean+SD of three replicates.
Results of 4, 6 and 8 h not shown because no difference were observed

at P<0.05.
(Jorge et al., 2015)
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Table 5. Effect solvent concentration on the extraction yield and total polyphenolic

content.
Plant material Aqueous—ethanol  Total phenolic content
concentration (mg GAE/g)

J. dioica 0% 1.36"
35% 1.55°%
70% 2.34*

F. cernua 0% 2.09"
35% 10.24*
70% 7.95°

E. camaldulensis 0% 9.56"
35% 14.12"
70% 12.88"

T. diffusa 0% 2.59"
35% 4.70%
70% 2.54°

Note: Values followed by different lower—case letters are significantly
different at P<0.05.

* Extracts selected for the antioxidant activity assays.

(Jorge et al., 2015)
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Table 6. Phenolic compounds detected by HPLC assay in the different extracts selected.

STD PG GA RS CHA MG CUA CAT HA EA QE CIA
J. dioica — = = — = - - - _ _ _
] F. cernua - — = + = + — _ _ + _
Extracts E.camaldulensis — — - — - - + = = = -
T. diffusa - - - - - = - - - ¥ _
RT 6.5 7.46 9.51 11.05 12.99 15.09 15.65 17.76 18.83 20.11 21.05

Retention time (RT), standard (STD), pyrogallol (PG), gallic acid (GA), resorcinol (RS), chlorogenie acid (CHA), methyl gallate (MG), coumaric
acid (CUA). catechin (CAT), 2-hydroxycinnamic acid (HA), ellagic acid (EA), quercetin (QE). cinnamic acid (CIA), presence (+) and absence
(=)

(Jorge et al., 2015)
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5 km

Figure 1. Chuuk lagoon image and station for mangrove sampling.
(Suh et al., 2014)
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Figure 2. Correlation between total phenolic contents and antioxidant activites of the

water and methanolic extracts from different mangrove tissues.
(Suh et al., 2014)
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Figure 3. Tyrosinase inhibition activities of water extracts from different mangrove
tissues.

RI, leaf extract of R. stylosa; RS, stem extract of R. stylosa; RR, root extract of R.
stylosa; SL, leaf extract of S. alba; SS, stem extract of S. alba; SR, root extract of S.

alba; GT, green tea extract.
(Suh et al., 2014)
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Figure 4. Productivity of the heat-reflux system.
(Suh et al., 2014)
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Figure 5. Antioxidant activity of the phenolic extracts selected (1 mg dried extract 1
mL).
a) DPPH Free radical scavenging activity; b) radical cation ABTS+ scavenging
activity; c) linoleic acid oxidation inhibition.

(Suh et al., 2014)
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Figure 6. Comparison of the five extraction methods for obtaining flavonoids and FA.
(1) W, water extraction; (2) W+U, water extraction using UAE; (3) E, 75% ethanol
extraction; (4) E+U, 75% ethanol extraction using UAE; (5) SFE, supercritical CO2
extraction. a, b, ¢ describe bioactive compound levels: a, the highest then the others; c,
the lowest then the others; b, middle of a and c.

(Chung et al., 2014)
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Figure 7. DPPH radical scavenging capacity of S. sinensis E+U extract. The DPPH
scavenging effects of the extract at different concentrations compared with vitamin C.
Results are represented as percentages of control, and the data are mean + SD for the

three separate experiments.
(Chung et al., 2014)
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Figure 8. Metal-ion chelating activity of S. sinensis E+U extract. Various
concentrations of the extract or EDTA were used in the study. Results are represented

as percentages of control, and the data are mean + SD for the three separate
experiments.

(Chung et al., 2014)
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Figure 9. Total antioxidant activity of S. sinensis E+U extract. Different
concentrations of the extract or Trolox were used in the study. Results are represented
as percentages of control, and the data are mean + SD for the three separate
experiments.

(Chung et al., 2014)

24



E Spiranthes sinensis
/1 Vitemin C

100 -
=
80 +
T
3
=
2
E 604 =
-
&0
g a0 B
e ol

2
7

20 4

D il i| I T ) L]
0.05 01 0.2 04 0.8 1.0 img/ml }

Figure 10. Superoxide radical scavenging capacity of S. sinensis E+U extract. The
scavenging effects of the extract at different concentrations compared with vitamin C.
Results are represented as percentages of control, and the data are mean + SD for the

three separate experiments.
(Chung et al., 2014)
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Figure 11. Inhibitory effect of S. sinensis E+U extract on mushroom tyrosinase
activity. Different concentrations of the extract or kojic acid (0.05, 0.1, 0.2, 0.4, 0.8
and 1.0 mg/mL) were incubated with the same units of mushroom tyrosinase. Results
are presented as mean + SD for the three separate experiments.

(Chung et al., 2014)
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