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Natural Dyeing of Fabrics with Guava (Psidium guajava L.) Leaf Extract
- Characteristics of Guava (Psidium guajava L.) Leaf Extract and
Dyeability with Silk Fabrics -

Mi Ran Han and Jeong Sook Lee
Dept. of Clothing & Textiles, and Engineering Research Institute, Gyeongsang National University, Jinju, Korea

Abstract : The natural dyeing of silk fabrics with guava leaf extract was investigated. Mixed components of flavonoid and
tannin seem to be the components of guava leaf extract. The temperature and time for dyeing of silk fabrics with guava
leaf extract were 40°C and 90°C for eighty minutes, respectively. The dyeing equilibrium was shown at the fourth time
of repeated dyeing. The highest K/S value was recorded at pH 3. Fe-mordanted fabrics showed the highest K/S value.
High K/S values were shown in the post-mordanting of dyed fabrics at 40°C and the pre-mordanting of dyed fabrics at
90°C. After repeated dyeing and mordanting, various color change occurred with mordant treatment. Surface colors were
changed to YR color in alkaline water extract and to Y color in acidic water and ethanol extract, respectively. The washing
fastness was level 3-4 for Sn-mordanted fabrics and level 4 for Fe-mordanted fabrics, and the dry cleaning fastness also
showed very excellent result with level 4-5. The rubbing fastness was satisfactory with level 3-4. The light fastness was
above level 4 only when Fe-mordanting was conducted, and the rest of dyed fabrics was not fast enough. In the anti-
bacterial activity, the powder of guva leaf extract showed 99.9% of high antibacterial activity and Staphylococcus aureus
showed 99.6% in dyed fabric. All dyed fabrics showed higher deodorization and UV protection rate than control fabric.

Key words: guava leaf extract, dyeability, K/S value, color fastness, functionality
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v(essentlal 011), H 29|20 = (terpenoid), S}
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Table 1. Characteristics of fabric

Density/(threads/5 cm i
Fabric Weave v ) Welg? '
warp weft (gm”)
Silk 100% plain 320 215 74.4
2.1.2. 84

2 Aol AMgS GAlls o ol ERgRlelia A
ZE ol 920093 2he FHEAL AE FHd AEe
A AZ71(FO-600M, F)A0)8)olA 70°CelA 60

o} Zjif\] & 27)(HHM-600, A7 GF)E o))
T AMgSIATE Fotul o AAvgRe] Fxale

= =1r¢]

Gallic acid

o

OH

OH

Kaempferol

Quercetin

Fig. 1. Chemical structures of guava leaf

2.1.3. AloF

A ZE AIK(SO,), 12H,0, CuSO,5H,0, Fe,S0,7H,0,
SnCL(°1st Al Cu, Fe, Snolzt 3 mWi@AIE AME-SFAAL, pH
248 9 WAEFEEoTE A K(itric acid, CgHgO7-H,0)
I A EF (sodium hydroxide, NaOHX 2% 155 Al
oFS iR ARE-SIGATE

22 A4

23 200 HE A9 - AR G4 2o
240 FreH 7, 299 P} FSIEEOE A1
I (pH 3)¢F YZEFEH 1D 243 Qo) Folul A 10gS
100mle] FFFel 23 90°ClAM 60% Bt FEEA
200 mesh A2 oJ7}514] 200 nm~700 nm I HLellA] =} -
AR -34=A(S-3100, UV-Vis Spectrophotometer, Scinco)
£ ARgst] S48l

TOF-SIMS(Time-of-Flight Secondary ion Mass Spectrometry)
42 AR gt 718420 datebaseE THE7] $I8te] ol
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vk o FEHe] FAAZXI BEE AL, EEE 5me¥ Fdt
o] Methanol 1 mle] =1 &, silver plate®] 4 pgs Hojxd
A2 F 25KeV Bit+ 012719 TOF-SIMS 529 of§
slo] 2HEYS Aek 2E2 Oﬂ"“ﬁ’}x] 2 HAE] A2
oF A AES atE F Al Yol floF e 7o

2 A8

222. ot &l HHFE

Tohul ¢ FEA] HA FEEE Hofr] fl8l, 100 ml
o] TR, e, dehge] ot o AEET 10gS ¥
7t BEHOE 60 B9t FE8 F 200 mesh A= oJ7}ato]
200 nm~700 nm 3¢ HLNA =] - TR AR EAI(S-
3100, UV-Vis Spectrophotometer, Scinco)® 43It} $<
AA=S vlEe g F/HF(pH 7), AHdFpH 3) 2 2ZEl4(pH
1) F22 Folut 9 100gS Z7F5 1L ¥ Igakes
Zol|A fwirokﬁ 2] - 7N B EAR SRS AF
F2z70 wgl 90°C, 6027 T A=

HHEZ2E5E 218 100% G802 ARSI

et FEo W WPHSE AuEr] Qs WA rolul
& 100 g& %—%—’Foﬂ 93 90°CollA] 308 AE FFoiA A
7)o ogke 1LE Yol 78°CollA 6047t
23] t&%%—%%& A Az, AT W= TF] FF

S EEEREE

223. 94

Tohit o FHRF é—ﬂ% olg3te] AXE 2go 84
1:100, AHL1=(40~100°C), A 14(4042(%), HHE A Bl
(1~63]), 9E<] pHEG, S, 7, 9, 11 , IRGA7

(KSL-24 Perfect, Z&33HE A3 43
SSiElE), e A, 9T W R 28

S)S Hlw B4 L :
oo w2 FAe &H] 1:100, GHLE 40°CSF 90°C, FAA
7r 807 FA% o2 JAAS ARSI

224, g

WG] FF F e e FEREE Gotry] 93|
A1 Al, Cu, Fe, Sn & 47| WFAIE AME-3te], miGAlEx
(5%(0.w.f)), £1] 1:100, 60°ColIA 2027F Avid @)D <=A1-A
Z QA 2R Az Pred} OF) 2 S (@A oA Az
SPA-Z1Z; PostEt oFd) A2Isioith. @4 B uiY Wkl w)
£ A FudES RhESTh

225, FAREHK/S) 2 FHA =4

Tohat o FEAoR AT AHES AAA|(UtraScan
PRO, HunterLab)S AFE-3t] D3, 10°A10F, Ayu(400 nm)
olx GMEe] HHWARES =43 ¥ Kubelka-Munk 20|

K/S=(1-Ry2R (R: EHWRALE, K: S34A15, S: AeAl4)

T3 CIELAB ®AAIY] L, A= ¢ g AR b
s 20 U0, by *“z}(AE WE AEEAAT

L, a,
Munsell 327 H3H] W} H V/ICE 31

AES, = J(AL Y+ (Aa") +(Ab'Y:

l-ﬂ

2.2.6. 9M7A=

MEAZ == Launder-O-Meter(Yasuda Model 408, Japan)
£ AR8-31 KS K ISO 105-COoIyell F3ko] SA3ia, =
o] F2 Y AZ == Launder-O-meter(Yasuda Model 408,
Japan)2 AF&-3Ete] KS K ISO Dol F3le] =438t} v}
ZAZ =+ Crock meter(Atlas Electric Devices Co.(U.S.A)Z
ARESle] KS K 06509 =sto] Zg8kalar, dddZes 2
M= ol=L 532 F Weather-O-meter(Atlas Electric Devices
Co(US.A)Z ARE3le] KS K ISO 105-B020| F3fe] =43}
Ack.

22.7. S+

il —vﬁ—]H T GAE AEe] g 248 9
3l KS K 0693-20062] HJ%M] Fote] S Wkt
ojw] ARSSF FAITF-S AT/ (Staphylococcus  aureus
ATCC 6538)7} II%]EéﬁL(Klebsmlla pneumoniae ATCC 4352)°]

W, o Aagl] AR olge} Ztt

-B

Bacteria reductionrate(%o)= x 100
where, A : D129 18A7F v o] A &
Azl 180 W Tl A 5

22.8. 2FA

AFL 7rARAIH 93] A8
71¢] £3] 1000 ml, FYE YEUOKNH;) 7k F% 500 pg/
ml, €% 24°C, £% 16%2] A8 373014 305, 605, 90,

1208 i"] dmUo} 7k A S5, O 41S o]43)
AHES

Arstsict.

=7] 10 cmx10 cm, &

o

-B

Deodorization rate(%)= A x 100
where, A : blank®] 7}2~F =
B : sample®] 7k FE

229. A9 ApE
A9 AtEg 837 9ste] UV Transmittance
Analyzer (Labsphere Co., USA)E A3l KS K 085001 w



Top} 8] F

2} Xenon Arc FLOE 290~400 nmol A AM FHFS
ZAATE UV-A T332 315400 nm 2 H9JollA] =
3lal, UV-BE 290~315nme] 3g Welollx =431,
25 olg3le] A S AteAt

o

*

UV protection (%) = 100-UV transmittance (%)

3.1. Trot} 9 FEHo| MEEY
3.1 A - TR 5 ~EY 34
Folt o FRF FEAH TN PASREFS AR
dlod e 3 dZElsE 24T § o g FE3
A FEA g 29 A9 - TR 5 2
Fig. 20 YepIE} Foht o SR FEH9] F5u

230 nm, 272 nmoM Hhgrobde UehlIaL, 350 nm
o] etk FMEs eI S 20 o
234 nm, 272 nmollA] HFFIES HERIIAL
o] ek il EE yeRlt) ole 22 JE —t— =
= el 7 7 o] AdEe] A o £ iR
Jeh = Smse] E4S Ueh)s Aoz Azs 4= 9ot
(134, 2006). Tobk ol e MadEe Bhd, SetR

= To= <A et B EShise FxHoE e
FARelth EekREe Toehs AES AAE AMshe A,
AR MALE FE2T o 2 ES FFESe Elde] SAld &
SRR, 2004) Folul ¢ FFAE Fehi 5 B
o] Z3gR o7 AT

2 % AddsRe F4== F= 894 pH T2 o

2l 7] e}l €3] YL %X]“P 7l 220~280 nmell A 3
=l e EV\*P—Oﬂ A4 WA 2] o u}
2 ¢ B2 vzt el otk a3 d8aRe =z

Soll 3= Ehde] ‘I‘E] Fubge 272285 nm W= oF
Zke] Aol ARk o312 BRd o] Aelef] 7]l &
4 JohEe, Avi4, 2003; 443k 9, 1995). YAe)S 3
=92 229nm, 279 nmellA HFFIEE dERARLA,
500 nmoll4] $s Sl =S eIt ol Aol 3k
ol A& A EFE=AS et al, 1987) ¥ EFd(Nantitanon
et al, 2010y Lo 3] HeMom Wl HESupd
& A Aupg 20 F o]Fsk= ZloFE dEA ol_tﬂ o}
uh & F2e] A deol o8 S M s
HAEZF] AFFode Ao Fo= oFsiditt. XY

o ¥ o
M rlo o —1

rlo o

2 ol 9l Ade] %4 }015%717} slgshr]
olgtal Aztert oyt ﬁﬁiTEi Folul 9 FEAe
230 nme} 272-279 nmollA FhEFas Jehjeg 28
(flavanys SAHOZ 3= E‘X]:vlo] 7 9 gldel A
FHE

o

L?a‘

o2 o]gt 2] ALY - o} 8 FE

\
'y
L
it
N
&
I
N
<€
~
&
g
wg
by
X,
~J
x

4
— -+ —alkaline water
£ --+-- acidic water
347 ° distilled water
S 279nm
§ . / 272nm
c 2] : / 272nm
@ p
o B
< |
14
0 | Rw
200 400 600

Wavelength(nm)

Fig. 2. UV-Vis spectra of guava leaf extracted with distilled water,
alkaline and acidic water (90°C, 60 min)

3.1.2. TOF-SIMS(Time-of-Flight Secondary ion Mass
Spectrometry) 4]
TOF-SIMS #42 @Ak A& AHAE SAste] T v
F

Fig. 32 Si ¢lo]d $lo] Folrl o & d=

=g 1

Al &4 Zlelt). Fig. 304 B vlel o] 9art T &
o] 8] o= AAe] FIARIA] & 7t YT ol AHE
o2 FAlEER] ke Aldxo e gledl A A&l
vehhs das 945wl vehe S0l Az
uch. WA Fig. 40 JERd GAeRA] @& AlFES} 40°Cell
Al At AZE 90°CollA] At A ES Hwsle] A
B, WA Fig. 591 40°C Qx| A, o2 HE3=
1 123, 153 <1 3tollA o

FZAEH (positive) EEol|A] EA}Fo
7} Bk & A8 A= WS Bl Aol ofgtk FEel
oA Eeld FHE e g et kel 1232 22
7HIZ B2 EEiEe] v Zloli, EAkge] 1533 2l 2
ak ZA7E EelEe] v Zlojgkal 4 E T Fig 6ol Wet
W 90°ColM MR A Ee] Agelle T 2R vk ofdet
BAbFol 270%1 XellA F =7t woled o7l AHE 4
7F EEEo] U Zlo® Bt} o)fe] A=A Foput
 FEow Mg AEe] MR ETEE, 7HIX B
EPde] iR o s =AHr),

=

32. FE20lof w2 Kol - T EF AHEY

Fig. 72 Folu} ¢ & 10 gl S4o] o2 &, &

F, mERe oeke-S 100 mi¥ ZHzZ} Tlele] EE A
< FHd F=It 250150 HEE 4e oke- 7h Saflo] w
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Fig. 6. TOF-SIMS spectrum of silk fabric dyed with guava leaf extract (90°C, 80min)
25 Ae] BAReEA0] FUNAL A2l BAAC] HolHA
—-—disttir|1|ed v;/ater Azego] =718k Ao g Azt
. --+-- methanol = _ -
20 memar Table 2= Paewe] mje FRA WskE LRl Aol
LGS 25 5ol mel Al Yol ol :95om, a), b3k
A _ -
g 15 © 43ke UERie] AAlD) gag Ana Ak el
8 APHoR G 2w FUIe I FEI] ST b
§ 1.0 ko] Apgushe v A4S 1w, A= Uekle O3
< : & fxt woldsm S7ksle] We e vehiele A
05 5 ZF bell el E 27t EoRds hgtol ke AP B
"\ of A Weko o|Ealgles & 4 itk ZElT 40°C
00 . e . A3zgl 90°C FAEE I EH, hito] 10%13e] Ajole B
200 400 600 of £xe] ¥ Wol Wi AL X & Uinh Ao
Wavelength(nm) B0 400ColME A RS BT bRke 2 SN2 kel
Fig. 7. UV-Vis spectra of guava leaf extracted with distilled water and o g AL T FRTRe] E X o7 Z713F 90°CollA =
various organic solvents (10 g/ml, 60min) a*%l_’ b*%ko] BT g Ueh} 20w ATt 8

=]

3.3. QM2 e Rt

.88 GMe T2 40~100°CE WIAA &1] 1:100, &
27 A S wf Gz uE
Zloltt. Fig. 84 B i} o]
257} =olgo) wek K/S ol A3 F7ksltkrt 90°C
By 2 207 Z71sIn) ol SRS S A4

Kis
T
\l

"
—

0 T T T T T T T
40 50 60 70 80

T T T
90 100
Temperature (°C)

Fig. 8. Effect of dyeing temperature on the K/S values of silk fabrics
dyed with guava leaf extract (50 g/L, 60min)
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Table 2. Effect of dyeing temperature on the L*, a*, b*, C*, h and AE*ab
value of silk fabrics dyed with guava leaf extract

Temp.’C) L' a b’ c h AE",
40 8033 499 2097 2155 7659 2078
50 78.12 582 2086 21.65 7439 2269
60 7317 772 2130 2266 7005 27.10
70 69.16 1006 2124 2350 6464 3091
80 6429 1136 2113 2399 6171 3527
90 6351 1196 2156 2466 6096 3631

100 56.16 1341 2220 2594 5884 4331

AE 38 AR 80°C PAEE 35272 YEREL, 90°C
QAFZE 3631, 100°C GHZAME 4331 e} 100°Ce]
Al QAo Ago] 4lgk ZAWsl dde] dodes & F A
Ak Wb FAeE 100°CE Ade] AlsH gelld 8 ol
A &o] Fez Iyt A3lHEE UF 22 25| 4
oA ok oz A ol AHE FHe &
Ao we ofg M} Wyt YEpEE Fotul ¢ FEH

ot AXE GAA], TFst A LElA T A G
EE 40°C} 90°CE A3l Agsisih

34. GMAIZH| ME HFEY
Fig. 9= A0l o3t 3k ekl Zloltt. Fig. 9]
A B mpet ZFo] 807l =
80 oldTElE AAHES UERITE. AAAIZEe] dojA=
Z

10
—m—40°C
8{ --@--90°C
64
[ @--------- @--------- °
< o-e
41 ] ] ]
] —
2
0 T T T T T T T T T
40 60 80 100 120
Time(min)

Fig. 9. Effect of dyeing time on the K/S values of silk fabrics dyed with
guava leaf extract (100 g/L)

3.5. HrEMSIso| 2 &t

Fig. 102 WHE-dalglmo) w2 dz2keke Yepd Aol 1
Bo] B Qo dAZGTt SUHESFE KIS DA S
7¥ehe AeE BE ey, B A= JAZlgTL &
71l wet KiS@E F7kske 23 VeI 40°C 94
xo] 7% 13] FMelA K/SFtel 3.769F2 e, 23] ke
GAM= 5.602 K/SHHe Hof A=k St S48 Y
el 33] wkEgAle 40°C FAEE 6.739] K/SEES, 90°C
HAEAAM= 7339 K/SEhE HERSICE Fig. 10014 & &
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= bl

S 2oMe dE Ak 250 i WA R

of 93k AxAZe] Hojel wet Asrt Ay Wi Hdsd

o] o]Folxl oz Azt o]

o A3z Ao iz dARlel wE AIZE W 13] 4

ol A, HHR G A S]] e A 3
shk= Zlo] Aokl

ox o mlo ox
do
é"
>
Ir
N
(=}
a
o 1
b1
=2
>
o
Tz 4
o2 d
=

3.6. @22 pHoll e Ak

Fig. 112 Folul 9 S/ FEA #Ak Ashle
FS AMESt] 989 pHE 3, 5, 7, 112 243 & g%
HE-e] pHll W& dFS vk Zoltt. Fig. 11914 Be
Hle} 7ro] 40°C, 90°C FME BF pH 3 H2o4 =& o
s VR ol AFES] $4%<] pH 3.8-4.0 F2
oA AfEHe] ol Fotut o Aol FolR7]7ke
o] 2Zgo] s AHA Fgo] Eolxl A oE AY7PETHEe]
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Fig. 10. Effect of dyeing repetition on the K/S values of silk fabrics dyed
with guava leaf extract (100 g/L, 80min)
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Fig. 12. Effect of mordanting methods on the K/S values of silk fabrics
dyed with guava leaf extract at 40°C
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Fig. 13. Effect of mordanting methods on the K/S values of silk fabrics
dyed with guava leaf extract at 90°C
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Table 3. The changes of H V/C and L*, a*, b* of silk fabrics dyed with
guava leaf extract by repeated dyeing and mordanting

® *

dyeing Mordants L° a b AE*ab H Vv/IC
temp.

None 75.05 519 2556 2793 10YR 7.51/4.1

Al 6641 553 3157 3819 25Y 6.63/47

40°C Cu 4750 5.70 26.02 5093 25Y 4.73/4
Fe 21.05 -0.14 -0.27 7295 0 2.08/0

Sn 7131 841 5527 5524 25Y 72/85

None 5452 1198 2236 4438 7.5YR 543/42

Al 5277 1147 2505 46.86 69YR 526/4.8

90°C Cu 41.00 12.02 2353 57.06 7.5YR 4.41/4.6
Fe 2482 120 251 69.02 0 2.46/0

Sn 57.19 11.65 3740 49.92 10YR 5.72/6.2
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Table 4. The changes of H V/C and L*, a*, b" of silk fabrics dyed with
guava leaf extract in acidic water
dyei * *

" Mordants L° a° b AE,, H VI
temp.

None  70.66 3.72 1990 2748 5.1YR 7.04/4
Al 69.63 083 3026 3458 S5Y 6.95/43
40°C Cu 6031 299 30.74 42.01 25Y 6/45
Fe 3266 081 034 6133 0 3.22/0
Sn 70.63 378 4933 49.69 47Y 7.11/72
None 5454 10.69 22.83 4421 7.5YR 5.43/42
Al 5403 9.14 23.15 4444 B84YR 538/4.1
90°C Cu 5183 840 2544 4720 10YR 5.16/42
Fe 3336 2.08 545 6045 0 3.31/0
Sn 5422 10.71 3338 49.57 7.1YR 542/6.5

Table 5. The changes of H V/C and L*, a*, b" of silk fabrics dyed with
guava leaf extract in alkaline water

deing \odants LT a0 b AE, HVIC
temp.

None  54.50 1522 25.82 46.78 6.4YR 5.44/5.1
Al 52.82 11.58 24.64 46.67 6.2YR 5.26/5.1
40°C Cu 40.02 8.87 18.70 56.06 2.5YR 3.99/5.1
Fe 2513 071 133 6877 0 2.49/0
Sn 5346 1133 26.63 46.92 6.7YR 5.32/5.1

None  37.71 15.75 21.85 60.50 7YR 3.79/4.2
Al 37.30 1444 19.79 60.02 S5YR 3.74/43
90°C Cu 33.82 12.11 16.03 62.07 0 3.39/0
Fe 2245 237 361 7138 0 2.23/0
Sn 38.06 14.37 18.74 59.06 4.5YR 3.81/4.1




Table 6. The changes of H V/C and L*, a*, b" of silk fabrics dyed with

Top} 8] F

guava leaf extract in ethanol solvent

(:Zr:;g Mordants L’ a b’ AE*ab H V/C
None 79.85 3.05 2382 2320 25Y 8.01/35
Al 7149 043 3242 3493 5Y 7.16/4.6
40°C Cu 6425 290 2241 3414 25Y 63933
Fe 3530  0.58 414 5848 0 3.49/0

Sn 70.64 -0.14 2852 2852 5Y 7.06/4

None 7504 6.02 2620 2856 2.5Y 7.52/4
Al 58.17 131 2981 43.12 5Y 5.79/43

90°C Cu 5024 497 2237 4695 25Y 535
Fe 27.67 197 232 66.21 0 2.74/0
Sn 7623 042 2370 2527 34Y 7.62/3.1
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Table 7. Colorfastness of silk
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Washing Dry cleaning
dyeing Mordants color staining staining Light
temp. color change Dry Wet fastness
change cotton silk cotton silk
None 2 4-5 4-5 5 4-5 4-5 4 4 1
Al 2 4-5 4-5 4-5 4-5 4-5 4 4 1
40°C Cu 2-3 4-5 4-5 4-5 4-5 4-5 4 4 1-2
Fe 3 4-5 4-5 5 4-5 4-5 3 3 40124
Sn 3-4 4-5 4-5 5 4-5 4-5 3-4 3-4 1
None 2-3 4-5 4-5 5 4-5 4-5 3-4 4 1
Al 3 4-5 4-5 4-5 4-5 4-5 34 4 1
90°C Cu 2-3 4-5 4-5 4-5 4-5 4-5 3-4 3-4 1-2
Fe 4 4-5 4-5 5 4-5 4-5 3 3 40124
Sn 3-4 4-5 4-5 4-5 4-5 4-5 3-4 3-4 1
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Table 8. Antibacterial activities of silk fabrics dyed with guava leaf
extract

Antibacterial Bacteria reduction rate (%)
activitiy ] ]
Sample Staphylococcus aureus Klebsiella pneumoniae
Guava leaf extract 99.9 99.9
Silk 99.6 0

Table 9. Deodorization rates of silk fabrics dyed with guava leaf extract

Deodorization Deodorization rate (%)

Time(min) untreated(control) dyed fabrics
30 32 90
60 37 91
90 40 94
120 44 96
B

B 90%, 60 91%, 90 94%, 1202 96%=E YEh} =&
AFES HIow, SFA ] AAALE 538 AFAS Y

et
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Table 10. UV protection of silk fabrics dyed with guava leaf extract

UV protection UV protection (%)

UV-cut untreated(control)  dyed fabrics
UV-A (315~400 nm) 70.0 97.8
UV-B (290~315 nm) 75.4 97.6

AT EA o)A g 95%2] Zo FAE Ho 73

A3 A A 2ol F8ol AP Zoz Azher)

N
[N
]

‘r’
Y
o

3
7] 91 Foput o) FEole] ol5EH SHS BHNAI,
Bol Ujg GARE Doty 98] ALBel BN 7,
2%, AR, MEAAIE, pH S| FHEAT, v
0 vhe) me R A sk vBetk, 94
slge] MEe, Aatse] mE Ay HsE FES

3 sy 212419 B8e) 3

AR, Seo)2e)
H, 234, ANAADL) 52 AR e 2
A9iet.

Folh 9 FEole] WAAAZ FEIFEHo] A

sith

uicA o= B T T

ol
=
i
e
o
Y,
)
%
NN
olr
oX,
i

o
i,
il
to

T T —

T VPSS, sl M dAES 40°C dNEE
o

=

MEAZ == Sn, Fe WlEEoNAN 34/4502 e} Y353}
R, EalolZeNde 4530 ulg $5ET nlaAHE
£ 3o Yeht FEsls, YAasEs Fe vl
47 oS UERIG T PAaEoME Azis) R 7

@ A7 welom, 9AE Hue) YRS PNELRTR
o thal 99.6%e] $ret A S Urehigic A A
ARG BTN B AT A AL
e,

opgel A Fohh o FEelel FHEE 2] the A



aFF 207 vjGAe] weh ek Adom BiEglon,
B, 234, AePdAde T 718E A ¢ 3l
HAAdAzA o] S8 7o) Jokal AlsETh 7k HAA
AgEAM ] A8de o)) flelide L3S 2o
A e F5AT7E aqEh

D28

iy, SAPE 34 A7t v (2007, 8. 27). ¢4
FRIZE ARANY 2011, 5. 12, ALEZEA http://www.hani.co.kr

7300}, (2002). FHA}F A FEA oft HEES o) F
gF o777 ot gl ikl AAREHSI=E.

ZuA, (2009). FIERXF Tl E HEES] FHAG ) A ¢
At ek BRAFEke]

A733]. (2010). A7HHA F2AAE 87 G A=l ¢
ANgst g}, o7 IS)R], 34(3), 472-479.

A% (2008). FFFEE of&eF FHF. A=istal skl vt
NEEEY

A5, (2006). FEED WE SFAFEE] 5. o797

¢/8/81%], 8(4), 465-470.

4798k, HAA. (1994). A2 ghdxiglel] sk A7) wigAe] 4
TS TAOR. FFFAI}FEE]R, 6(2). 1-9.

s, 43, 239, (1995). Al ghrdAgle] &t A7) - &
48 vl 7leRa® 'S Bla-. g Rarelsl], 7(3),
60-67.

SPAZ. (2000). &¥e] 78] AL 73FAY, pp. 192-193.

oVIE. (2005). W 7 W & of&F HFS FHAFH. APt
ISk BhALElele
] 7z FEE 2J9 JE] FYYH I)ey. Fa

o] A<=, (2011). TIUE

AFN T -

FEES 9N 715 (Rl
$70)77813]%] 35(3), 336-346.

i

a)

27, (1991). A Aie] S5 ANl A3k AT o7
g3/], 15(3), 281-288.

7Y, (2004). HAFE} G g BAESHAL p. 71

2733, AMS. (2003). =FURAE FEA ofst Ay, gy

A7FEe81=], 15(1), 30-38.

RIEHE, SEHIART. (2007). H5%E 240 S-FBPFE DIREE JEH-.
H: ASit, pp. 79-80.

R =, AR BRI, FREA. (1987). 7T Nic& bR
7 2 VOB R ZDORHE. FZEEEH 56(1), 107-113.

o] L) - Fop} Y FENY 5T

215150) oyt

o]

=7

- 789

ST, i A8dE, PRHEAT. (2001). =7 RICBIT 5 77 2 SERUKHH
MDA TNy Y AVAEGMENLER . AR R G, S(1),
11-16.

Batick, M. J. (1984). Ethnobotany of palms in the neotropics. In:
Prance, GT, Kallunki, JA. (EdS.), Advences in economic botany
: Ethnobotany in neotropics. New York: New York Botanical
Garden, pp. 9-23.

Begum, S., Hassa, S. 1., Siddiqui, B. S., Shaheen, F., Ghayur, M. N.,
& Gilani, A. H. (2002). Triterpenoids from the leaves of Psidium
guajava. Phytochemistry, 61, 399-403.

Deguchi, Y., Osada, K., Uchida, K., Kimura, H., Yoshikawa, M.,
Kudo, T., Yasui, H., & Watanuki, M. (1998). Effects of extract of
guava leaves on the development of diabetes in the db/db mouse
and on the postprandial blood glucose of human subjects. Nippon
Nogeikagaku Kaishi, 72(8), 923-931.

Fransworth, N. R., & Bunyaprapatsara N. (1990). Thai medicinal
plants  recommended for primary health care in Thailand.
Bangkok, Thailand: Mahidol University, pp. 202-207.

Hong, N. L. (1998). Chinese Medicinal herbs of Hong Kong. 2, Hang
Chiewing sa Kwang, Hong Kong, pp. 104-105.

Jaiarj, P., Wongkrajang, Y., Thongpraditchotel, S., Peungvichal, P.,
Bunyapraphatsara, N., & Opartkiattikul, N. (2000). Guava leaf
extract and topical haemostasis. Phytother. Res, 14(5), 388-391.

Kimura, S., Tamaki, T., & Aoki, N. (1985). Acceleration of fibrinolysis
by the N-terminal peptide of alpha 2-plasmin inhibitor. American
Society of Hematology, 66(1), 157-160.

Lozoya, X., Reyes-Morales, H., Chavez-Soto, M. A., Martinez-Garcia,
Mdel, C., Soto-Gonzalez, Y., & Doubova, S. V. (2002). Intestinal
anti-spasmodic effect of a phytodrug of Psidium guajava folia in
the treatment of acute diarrheic disease. J. Ethnopharmacology,
83, 29-24.

Nantitanon, W., Yotsawimonwat, S., & Okonogi, S. (2010). Factors
influencing antioxidant activities and total phenolic content of
guava leaf extract. LWT-Food science and technology, 43(7),
1095-1103.

Okuda, T., Yoshida, T., Hatano, T., Yaaki, K., & Ashid, M. (1982).
Ellagitannins of the Casuarinaceae, Stachyuraceae and Myrtaceae.
Phytochemistry, 21(12), 2871-2874.

(901114 58 902 F4/ 9011 72 182 17} 44/
90114 8% 951 9k} 4K/ 901114 8% 95 A[RHEHS)




