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Extraction of Ginkgo Leaf Dye and Its Application
in Cotton Fabric Dyeing
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Abstract: To develop natural green functional plant dyes, ginkgo leaves were used as raw materials to prepare extraction
solutions using ethanol and water. The extracted dyes were applied to cation-modified cotton fabrics, and ultrasonic waves
with different power levels were employed to enhance dye extraction efficiency and dyeing performance. The extraction
temperature, ethanol volume fraction, dyeing pH and ultrasonic power were systematically investigated. The color fastness,
ultraviolet protection performance, antibacterial properties and anti-mite performance of dyed fabrics were thoroughly
tested. The results show that optimal dye extraction occurs at 70 °C with 60% ethanol volume fraction and 360 W ultrasonic
power, achieving a dye yield of 25.7% . For optimal dyeing effects, the conditions of 90 °C, pH 8, and 360 W ultrasonic
power produce dyed fabrics with a K/S value reaching 8. 85. Under these conditions, the dyed fabrics demonstrats washing
fastness and light fastness of grade 3 ~4, ultrasonic protection factor increases from 9 to 340, exhibites 94.47% inhibition
rate against Escherichia coli, 96.45% against Staphylococcus aureus, and achieves 63.23% mite repellency rate.
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10 mL, #4350 1. 5 mL FEAREHAH] , #E 6 min J5 7
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FERN 20 L iUk B 0.5 o/L i A L i i Al
BOR AW AT IR LA B, Bk S B
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FREN 1 g) , 75 60 °C R UEM 30 min 5, 7E =ZUK i
Ve T AR 4 GB/T 250—2008 2541 fh (8.7 i 3k
W PPREAE 8 K G RE ) U PP AR e 2 AR
GB/T 251—2008C 54 i (22 P i e % W 2
TRAAREAR Y T W AR

2) M H W3R, 28 GB/T 8427—2019( %j
YU (o R T A 6 B AR 7 e
S LU H A BEAY, 5 F BARAE —
2 M A [] ) I, 48 B A v K 00 g 3 ) B
ARG LT PR
1.4 A9
1.4.1 3 Fsh&Mse M GB/T 18830—2009
(Hig i DTS ANREREROIEE) ™ I e (AR 41
TSP RE , 1< i 58 Fh 2k (ultraviolet A, UVA) |
i 52 S 2k (ultraviolet B, UVB) i o 5B AIL, %5 b
2% 57 22 %% (ultraviolet protection factor, UPF) i 55,
SUYIRPTEE SN P e b2
1.4.2 #EMKEE S8 GB/T 20944. 3—2008 ( Zj
YU PUREPEREIT MY 55 3 FBAy: IR L) I e e
LY PTRTERE , H B BERE S5 4T R 21 R 1
MEAERIEN . FEMEPT AR

D-H
Y=""1"0 (3)
K Y AIMHEZER(% ) ;D A BAEEEHEE (A s H
AR A () o A IEFE=T70% , W W] LA
RE ST BRI PUROR
1.4.3 ks S GB/T 24253—2009( 54
Aty T E RE AR ) 00 Y o ) 1 97 i 2 R
LT BRRE 5 o A5 56 il ERL 1) R 00 o B i
YIB R RE TR A R
0="21. (4)

K Q HUKEEZR (% ) 3 B Xt AR B ( H) 5 T
SRR R () o 7R =60% , W n] LITA K
B B R

O«

2 GRS

2.1 SREMRERHRRE GRS

2.1.1 SBEH-HRBURERE  BRARA TR BUR
BE 50 £ )5, AE S AR A N HEAT W B, BT A5 i
LWE 1 iR, B A LUE B, B IRE 200 ~
450 nmzZ [B] B X 6 A 058 B R, 7E 275 nm A2 AT
A 55 WIS UG, A G A 68 2R GLORE XTI 1 W
R,

10

WG

0 n
200 300 400 500 600 700 800

P mm
E1 SRAMREUE R E 2k

Fig.1 Absorbance curve of ginkgo leaf extract
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Fig.2 Effect of ethanol volume fraction on the absor-

bance of ginkgo leaf extract
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Fig. 3  Effect of temperature on the absorbance of
ginkgo leaf extract
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Fig.4 Effect of ultrasonic power on the absorbance of

ginkgo leaf extract
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Tab.1 Effect of ultrasound on the dye yield of ginkgo leaves
L ek Z W ekt 2 iy
MWW R BR% RESR%
0 20.3 2.8 13.8
360 25.7 5.1 19.8

2.2 FBEIZEHRUEST

2.2.1 BEMNEEXRGY G EAFRRET Y
GRS RYIN K/S (HE R WKL 2, Hrp L™ FoR ]
JE 0" FORLLEREAE ;0" FoR i AR ;¢ R
TIFNRE s h R E 8 £ s K Wl 28, S S B &
B ,K/S T i e o R B TR B . 3k 2
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X R T B T, AR AT Yy T4 s sh R, 23 B
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Tab.2 Effect of temperatures on K/S value of dyed fabrics
RE L* a” b* c” h K/S
R/
50 76.75 3.67 21.56 21.87 80.34 3.09
60 74.53 5.21 22.83 23.42 77.15 3.55
70 74.35 6.68 22.32 23.30 73.34 3.93
80 71.80 7.07 22.80 23.87 72.77 4.08
90 69.41 9.00 23.16 24.85 68.77 4.26

2.2.2 pHAEst#ERGH 0 FEAN pHET
ROFTRAYR K/SEHILFE 3. hR3 nJLUFEN,
2 pH =8 I, Qe U 1K) K/ S L f5  , 1t 7 55 Bk
ST 2 BB 7 B e 5 AR R W 21 4 R B b o%
2 1) ZR B L AT LUSE S S AR A I ekl 4 5, T pH
(B AT R S e ph i s 2E Y T 3, S 3@
AL, B pH R 8 I P R Bt
®3 pHEXREBLAY K/S EHFIT
Tab.3 Effect of pH on K/S value of dyed fabrics

pH L a” b” c” h K/S
5 69.41 9.00 23.16 24.85 68.77 4.26
6 68.58 9.43 23.99 25.67 68.77 4.54
7 68.26 9.59 24.33 26.04 68.71 4.69
8 67.08 9.62 25.57 27.35 68.82 5.24
9 68.15 9.57 22.22 27.94 68.30 5.12

2.2.3 REFHFEFFEARG Y0 BRI
FXPOAY K/SHIR LK 4, Bk 4 A TLUE
2SR IR 360 W Y £5 50 R e, 24
FHCNART 360 W, Qe @21 K/ Ll 7
DRI HGIMTI/N , 1K AT RESE PR A i h 3 = A ik 2
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Tab.4 Effect of ultrasonic power on K/S value of
dyed fabrics

I
CEA
0 68.08 9.52 24.57 26.35 68.82 5.24
120 70.59 5.36  20.10 21.12 77.00 5.30
240 70.03 6.49 23.24 23.85 72.11 6.14
360 67.16 10.49 26.46 28.47 68.38 8.85
480 68.96 8.72 27.41 28.76 72.36 6.31
2.3 FEAYRMEEE
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H1ZE S ATLLAE Y, R 22 1 A5 i 4b B A g (1 21 ) e
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2 B S i ) 3 ~4 2, BV A R BRI i
RS SELAVBEE
Tab.5 Color fastness of dyed fabrics
U

a” b* ¢’ h K/S

M
R R WAL ag;g
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yefa gl 3 4-~5 3
A B 34 4-5 3~4
Peta sl
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ZRPERE R E R, RS O B S i UPF {E
9 feiE] 340,
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Tab.6 Ultraviolet resistance of fabrics

A UVA/% UVB/%  UPF
AR 15.54 9.76 9
PSR 1.41 0.74 142

P R B ) e £ 41 0.73 0.05 340
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BRI A 96.45%
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Fig.5 Comparison of bacterial growth between ginkgo
leaf dyed fabric and undyed fabric
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Tab.7 Anti-mite property of the fabric
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F4 7 AR 5
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LSiiE S F 75 AR 5 Bl Bl SR
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4 B R
3 % iF

1) R 15 7K TR G Vs VR B U A i e e 1y
T TR FU BN 60% |, Fil 1Bk 70 °C SR
LV s 7 NCINDE =Ry SR/ Oy W e h G E ]
FHy 360 W, 76 b 25 744 T BT LA G Rk A5 38 38 in
5.4% , ZH1gRIEN 2.3% .

2) ARGkl T Yl ol R 2 1 i R
90 °C, il pH {E 4 8, 8 7 i v] oo e AU
P BRI 360 W FE M A5 T YL AR L 1)
K/S{EHAT 4= 2] 8. 85, Bk AL LR 3 3 ~4 9%, HIf
FEEIRF 3 ~4 2,

3) GRA ekl e DU T iR iE 2 ihe,
JE R PTER AN I B 3 B, X K R 1)
PIBERA 94. 47 % | Xof 4 ¥ €004 765 BR TR 1 410 K
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