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Effect of Dry Methods on the Stability of Colorants from Banana Peel
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' Key Laboratory of Eco-textiles ,Ministry of Education , Jiangnan University , Wuxi 214122, China;
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Abstract: The aim of this study was to obtain a yellow-brown natural dyestuff and to improve the utilization of banana
peel by-products,in the phase of growing environmental concerns. Banana peel was dried by three different methods:
freeze drying,vacuum drying and blast drying. A dyestuff was extracted from the processed peels via ultrasonic wave and
dyed with a wool fabric. The results showed that banana peel had good thermal stability,the FT-IR spectra of the banana
peel powders with different drying methods did not reveal significant change ;the initial decomposition temperatures for
banana peel powder in the air and nitrogen atmospheres were both 170 °C ;banana peel powder at 105 °C in nitrogen at-
mosphere for 120 min did not show significant decomposition. Different absorbance curves and wool fabric’ s color char-
acteristic values were obtained with the three drying methods,the vacuum drying 105 °C powder extract colorants dyed
with wool fabric deepest,which was more suitable for banana peel dry,and had good color fastness to wash with soap),
rubbing, light and hot pressing and graded above 3 in total.
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Fig. 1 Banana peel powders with different dry conditions
e (a) VR T (b) B2 T4 70 °Cs (o) HAs T4 90 C 5 (d) B T4 105 °C 5 (o) BT 70 C5 () BRTHE 90 C 5 (g) B T#E 105
C,
Note: (a) Freeze drying;(b) Vacuum drying70 °C;(c¢) Vacuum drying 90 °C ;(d) Vacuum drying 105 °C ; (e) Blast drying 70 °C ; ({) Blast drying
90 C; (g) Blast drying 105 C.
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Fig. 2 FT-IR spectra of banana peel powders with different
drying conditions

TE: (a) T4 (b) HL2 T 105 °C5 (o) BT 105 °C
Note : (a) Freeze drying; (b) Vacuum drying 105 °C ; (¢ ) Blast drying
105 C
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Fig. 3 Thermal gravity (TG) and differential thermal gravity
(DTG) curves of the banana peel powder by freeze

drying
e (a) WA TG (b) 2 A TG (o) AR DTG (d) %
SAHA DTG
Note: (a) TG with nitrogen atmosphere; (b) TG with air atmosphere ;

(¢) DTG with nitrogen atmosphere ;(d) DTG with air atmosphere
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Fig. 4 DSC curve of the banana peel powder by freeze drying
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Fig. 5 UV-Vis absorbance curves of extract of banana peel
powders with different drying conditions
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Note:Fig. 5 (a-g) corresponded to Fig. 1 (a-g)
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Table 1  Effect of dry conditions on the color characteristic values of the dyed wool fabrics

N R B4R fiE{E Color characteristic values
Sample No. K/S (400nm) L ax b s c#
a 2.862 64.233 5.877 24.200 24.903
b 4.052 56.779 6.180 20.186 21.111
c 7.694 50.919 9.123 25.400 26.989
d 12.264 43.860 9.945 25.984 27.822
e 3.857 58.245 6.217 21.847 22.714
f 5.474 55.935 8.634 26.179 27.566
g 6.900 53.419 9.434 27.436 29.012

TEARFER B, R 1T (a-g) R 1,
Note : Sample use direct dyeing,Tab. 1 (a-g) corresponded to Fig. 1 (a-g).

K2 HETRI0S CHEEERMARIHNEELBREELAYNEEE

Table 2 Colorfastness rating of the wool fabrics dyed with banana peel extracts

sk e
Yot Iy Colorfastness to washing with soap Colorfastness to rubbing F i g R
Dﬁ thod Colorfastness Colorfastness
ye meme Ap H ESy T+ A to light to hot pressing
Color change Staining on cotton  Staining on wool Dry Wet
©) 3~4 4 4~5 4~5 4 3 4~5
©) 3~4 4~5 4-~5 4 4 3 4~5
® 4 4~5 4~5 4 3~4 3~4 4~5
@ 3~4 4~5 4 3~4 3 3 4
® 3~4 4~5 4-~5 4 3~4 3~4 4~5
© 4 4~5 3~4 4 3~4 4 4~5
@ 3~4 4 4~5 4~5 4 3 4

TE: DF B I Q8 TR S s @ B IS I s @B B 7 BB ; O TR U @B B 7R i s @ H e, KAI(SO,), - 12H,0
FH& 6% (0. w.f) ,FeSO, + TH,0 H# 3% (0. w.f),

Note ;D Pre-mordant with aluminum; ,(2) One-bath mordant with aluminum ; @)Post-mordant with aluminum ;@ Pre-mordant with iron ;&) One-bath mor-
dant with iron;(© Post-mordant with iron;(?Direct dyeing without mordant. Amount of KAI(SO,), + 12H,0 6% (o. w. ) ,amount of FeSO, - 7H,03%
(0. w.f).



1788

KIRF=YIBE R 5T K

Vol. 28

AN [R) 7 2488 04 7 6 B2 M AR 2L A RIS I i
DX 5 7 A K AE 25 SO RUS R R 6 4 A TR FE A
170 °C ;DSC [l i /s F 42 2 7E 105 C LR 2= /0
AT LARREAEAE 120 min, FEARSC T R0, &
25 THR 105 °C i 577 £ J2 oK e 0 B U 10 i
U, R 2 A5 U HGE F AR R 25 20 R R IR 1
AL T, TS R RS e B
AU R BEE L H W R B AR R Bk B 3 4
VL ES

S 30k

1 Yuan DBOREFELR) ,Li FF(Z23535) , Zheng XY (FBIGEHE) ,
et al. Role of banana industry,its actuality trend and existing
problems. China J Tropical Agric (#H7 £l #l22) ,2012,
32(8) :54-57.

2 Song WC(RYEH) ,Xu YS(#i=Ft) . Study on the compre-
hensive utilization of banana peel. J Qiongzhou University
(B2 ) ,2005,12(5) :38-40.

3 Memona JR,Memon SQ,Bhanger MI, et al. Characterization
of banana peel by scanning electron microscopy and FT-IR
spectroscopy and its use for cadmium removal. Biointerfaces ,
2008 ,26:260-265.

4 Gopi D,Kanimozhi K,Bhuvaneshwari N,et al. Novel banana
peel pectin mediated green route for the synthesis of
hydroxyapatite nanoparticles and their spectral characteriza-
tion. Molecul Biomolecul Spectrosc,2014,118 :589-597.

5 Bankar A, Joshi B, Kumar AR, et al. Banana peel extract
mediated novel route for the synthesis of silver nanoparticles.
Physicochemical Eng Aspects,2010.368 :58-63.

6 Pelissari FM, do Amaral Sobral PJ, Menegalli FC. Isolation
and characterization of cellulose nanofibers from banana

peels. Cellulose 2014 ,21 .:417-432.

11

12

13

14

15

16

Rebello LPG, Ramos AM, Pertuzatti PB, et al. Flour of ba-
nana (Musa AAA) peel as a source of antioxidant phenolic
compounds. Food Res Inter 2014 ,55.:397403.

Sulaiman SF, Yusoff NA, Eldeen IM, et al. Correlation be-
tween total phenolic and mineral contents with antioxidant
activity of eight Malaysian bananas ( Musa sp. ). J Food
Compos Anal ,2011,24.1-10.

Gu CQ(BR%?) , Xie LLGIHHE) , Zhang ZF (5KE155)
et al. Purification and antimicrobial activity of total flavonoid
from banana peel. Food Sci (& hFl¥#) ,2013,34.98-102.
Liang SN ( B2 % 4F ) , Duan ZF (B 7575 ) , Fang WB ( 5 iE
#7) ,et al. Pre-experiment of chemical composition of banana
skin and its primary antibacterial effect. Food Sci Tech (£
mh Bk ) ,2007,32.108-111.

Li M(Z={ /%) ,Chen R([%%%) ,Xiao ZC (i) . The a-
nalysis of the nutritional components of banana peel. J Zhan-
jiang Nor Coll (JEVTUMYE FBE 4R ) ,2001,22(6) :4245.
Zhao GJ(#X [E#) , Yang GM (#5238 ). The situation and
developing countermeasure of processing banana. Food Mach
(B M5 PLg) ,2005,21(2) .81-82.

Nimmol C,Devahastin S,Swasdisevi T, ez al. Drying and heat
transfer behavior of banana undergoing combined low-pres-
sure superheated steam and far-infrared radiation drying. Appl
Thermal Eng,2007,27.2483-2494.

Lee JH,Kim HJ. Vacuum drying kinetics of Asian white rad-
ish ( Raphanus sativus L. ) slices. LWT-Food Sci Tech ,2009,
42.180-186.

Hou XL, Wei L, Zhang X, et al. Dyeing properties to wool
fabrics of catechu dye purified by micro-filtration membrane.
Res ] Textile Apparel ,2008 ,12(1) ;32-38.

Hou XL, Chen XZ,Cheng YX,et al. Dyeing and UV-protec-
tion properties of water extracts from orange peel. J Cleaner

Prod ,2013,52.410419.



