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Optimization of Water Extraction and Alcohol
Precipitation Method of Polysaccharide from Banana
Peel and Study About Its Application in Hand Cream

Xu Ling", Yi-fan Hu, Mei Zeng
College of Pharmacy, Hubei University of Medicine, Shiyan 442000, China

Abstract: When people eat bananas and when food processors make banana products, a large number of banana peels
are usually discarded as garbage, which cause environmental pollution and waste of resources when they decay. In view
of this, the extraction and isolation of banana peel polysaccharides from banana peels for recycling can produce great
economic and environmental benefits. Polysaccharides from banana peel were extracted by water extraction and alcohol
precipitation method in this research, and the content of polysaccharides was determined by phenol sulfuric acid
colorimetry after protein removal. Orthogonal design method was used to optimize the extraction process. The optimized
conditions were as follows: extraction temperature 90 <C, extraction times 2 times, extraction time 1.5h, solid-liquid ratio
1:20. Under these conditions, by comparing the differences of polysaccharides extracted from banana peels with
different degrees of freshness, it was found that the fully yellow banana peels had the highest polysaccharide content,
and the products extracted from banana peels were prepared according to the designed prescription.

ST H KA E QU QML IIZRTTH (202110929019X); 116 E= 25 27 5t i - BHiE R 2h 600 H (2018QDJIZR16).
“EAEAEE BE, xuling@hbmu.edu.cn
ek F 38 2023-08-29; 4252 H 1A 2023-10-07; 7E £k H ik H 1 2023-10-09 http://www.lifescitech.org


http://dx.doi.org/10.57237/j.life.2023.04.001

97 BN S5 AR W L 2 K HAE S T v B B T 7

Keywords: Banana Peel Polysaccharide; Water Extraction Alcohol Precipitation Method; Phenol Sulfuric Acid Color;

Orthogonal Design; Preparation of Hand Cream

158

## (Musa nana Lour.) NWEREEREZFEL
HEAHEDCI AR . FERAEHRE, @A
THIKRZ — o EINHFERE . 1%, Bf
ERARE. PR, . B, BESI%. (HH
AREL) gk T AR A IRIT AR R
fffh. FRIEMZ RN E. (BB T HFENRRI, K

G NI B R (M8 SRR A5 13 R P S

EREBOE B ER) 30% /L4, FEYImESih it aE
A I A R BB 2 TE DU I, B R R
MRE B R T 2 SBOAE DA, B2
BRSNS . BRI TR, 88 5 4ecE
EAM. B, 28 2. mEULMETRES
PP RS2y, LA F0 ) A0 T R BT A i B R
T P SRR SR R IR . R
UL RBAIFRF A REEE. Bk, &
B ST KA A&+ T e . RA&
BRI T 7 VSR A B B o R A A7 ) 2 O 24 )

), \ TR, B #‘ |

7 TR R R AR BTG G 1) U SEEL AR TR N E

BESCHRIA TR I, AR 2 B B R R
YERI2], M RAR DI ROEAR 2 A A b T AT Bh g - A
U A 5 B R SR O ) o O™ it LA R 5 (1 2
VB STHEAN i (A L T 352

AHEFCAT,  FATHL R K SR BT & 8 B )
ZWE R REAT FRIX[3-5], KA IEAZ B iHik[6-9] 1tk i
WIE, bR A bR S 58 R . 3% [10] 1 €
AR N 5 B AT Y 2 TS R IR R I $R oK
o [RINE, BETC T ASFGBTEERE A R 2 S s
5t IR — 20 KE R B B 2 Bl I FH 5 3 1
R . Ba, KR O/W B3 F58,
FFA IR AR 8 SR A SRR e K h, (F N RAR
A, SO R . B R Z WA 1 R,
AHEFCRAR I TR AL KA H SR K ORIE . DT
FRITRIIT T figp o 50y I 0 R o 3% X AL B ), S
JR 7 BRI v R M TR P2 I F g 5 K B R R B

KRB, EREER

HEPFE

1SR E R

2 AR5k
2.1 MR E A
2.1.1 #8
Fhl W, BREE AT RIS, W4,

http://www.lifescitech.org

i&)lhgﬁ’ i%’ 967J(Z1@$’ %'ﬁj" IETﬁﬁ’ HYEIL El
Nk, ERRZSERH M =8s (fiifx GTCC) , R,

Hal, FEAE, BAERRH N, TN, REH
U20, =Ml JeinsHBs B E 260 . AL,
KA B WAL B2 2Bk, el B 25 22 B 52 S
T EENGTRRRIE TR ARITRAETE . £8
TR R R R 250 UL R s = B . 3



Bl SRR 2023, 2(4): 96-102 98

PR (o4.0mm ELEH A 850-1150 (mg) ) i bifg
Bl bz T A B I G IR A F 924t . TALAa HLIE
(0.45 fieK) i R T HE NS SR A0 16 45 A PR A Al 44t

2.1.2 {28

LMY TU-1901 AL, b0 b i F A
AR TTE AT . Kift#h: DF-101S A, HIAEHRAX
WA R AT 78K : RE-B2AA BY, FBMIT
TR HRAR . HFKF (0.01mg) : SQP %,
FEZM WA AR (b)) o BB R TR
Labconco Free Zone 6L !, 32 Labconco AF]. B
Hl: Eppendorf Centrifuge 5810R %!, i+ R4 R}
HARAF . L2461 Nicoletiss &, 3£
FBECAF . KRBEIT (0~100T) : REEHER
AR AIRA A . FREA S EE R HL: DFY-1000D
AL, RIRTTARRHIA R AR (G o BHVERS
RFLEAF: 101-3AB &Y, RET BRI AIR A A .
HAbB A (R4 WM. ol A, 3
By RIRIEECRE . R E T

2.2 B G BEDRE ih 2% S

5 PR B T 452 2 16 B () 6 45 B A 7 i 25mg T
100ml HEMEY, HAMKERZZELERS, B3
0.25mg/ml ()71 Z BEbRHE IR . A5 EEFEEL 0.25mg/ml 7
EPERRUEEW 0, 1, 2, 25, 5, 10ml TiRES, &
AINZEAKANE 10ml, FIN 5% 1ml $25),
JE PR & IINRER R 5ml, BE—RE N 2ml 7578
K, [F EACIR R A . IRAIEINE 40T F
HROINE 20 43BhECHE, AE) 10min fEIRA), HEAMME
FEEEAA I ELAE 490nm AL GRS, DA &R
REARER X, WROGRENARAR Y, fREMERIETRE Y
=8.9346X-0.0363, R=2=0.9987, 45H LW, #i%iBifE
0.005-0.25mg/ml ¥4 B2 3 [ P 5 WRO'G RS B Ze ok R R IF

2.3 R B Z FEHIRE LRI

AW TR KR DR R A R R 2 . FARR
TR RN BOGEWES S LR, LERNEE
B2, BYRE, MEZRETIRHE 60T &1 F T4 4h,
BT IR R, SRR AR, #EFRFRE 29 i RE T
pesi, AP R R = AP IR Bk R (R D
RIS BEAT /KR IR S A S e, & IF W
P e 28 R AR AR DB A SRR DY 70 22— IR AT

Sml B R, 0 20ml K L8, BEdE, EEEA
FHELALLE 3500r/min (IR B0 5ming 28 LiEHR,
DUsEF 80ml ZIH/KE % BV AR 20ml T 43
S, SRR S FEFRCHI Y Sevag WA [EAIET
fig=5:1 (VIV)] 5: 1IyLtbBRE, #&5, #E, 25,
ERAAACAEERE AN VL U RER,
NIEHERIEERES], T 80T 1HIR 30min J5idig. UE
WA 2.3 = IE 7R E KR K IR 6,
o bRdE 2R IR S B 2RI R

FEGER 20ml B HLE 90T Kl N A
F, ZEHEBEMRAT 100C TREHE, BEEK
ZPEEA . BRI 1mg BESL, N 100mg TG TS
fE 2 (1 SR A T R R B IR 5 350 R R, R
JE {8 L A5 e 21 ARSI 1 AXCZE. 4000~400em™ (15 Bl P ik
ITHEREINE, FHRECN 32 K, Gl RN dom.

R 1 IEAZ WG BeiE R AR

SRS
K TEET R/ | REURE | WRHEE BEI<T
Xy X, X3 X4
1 05 2 15 70
2 1 3 20 80
3 15 4 25 90
24 HFERZHERSENE

K FER FH 2R Ty - R S €y I 5 7 FE 1 2 W 5
B ZRMYAR R vk 1 R R R K s 22 WE SRR IR AR R 1
F R Sk R R RS 51, R G K AR b B AT 2R,
PEREAT ALY Sy PEY) R 25 & A ol et &) . Hazdir
AEVITEP K 490nm b AT — e IR ETE N, OLEES
SR IE R R, RIULAT H kil e L f &
BHARSLIGB Iy il s 2.1 IR IVHE
FE 7 2 RESEEUR 2ml, 0N 1ml [ 5%y AT, FER
BN smlIRERER, o EC—E A 2ml Z818K,
A AR EE SRR RN AR . TRAGIE 40T FErh
TnF 20 SrabECH, A 10min JEIRST, HEANM 6
FEREACIHAE 490nm ARIMROLEE, TS H 2 0 A
HHHZ PR 2

25 NAFHERNERENEZHEE

RSN BT, G, SR A SRR R
WA, RIBUL[L), AR L3770 IR
PECLHE, U L4 A R,
Pl WHR=H R RE .

http://www.lifescitech.org



99 BN S5 AR W L 2 K HAE S T v B B T 7

2.6 BLTEHRR T HIFZEL

W WlE . TR IARAE 60T BT B, i
VU50i. H AR T HERFRE 309 MEAER R, F2 2[R
JERBEIL A, FH e o A At B L — S AR ) 28 A T
NIRRT, R 78 A, R IR A,
iR E 52 LTHE] 100 $RIREE, e, H5ik
BOB R HERE USSR, B BSOSy =, F 2 e
SR MR OKAD AR E L, ERW Ol
FD LT =, B R BRI

27 BRE BT FRHEKIH %
AT OW BT, K 15 &

Huhlg, HNEETRMS, £ 70C MERBHEET
Ao ECRIAR, B IRRECH I, = O, R
4 020, BHJEF, HEREEDTREM PIFMAGE R
IKAE 70T MEIRAEHE 5 58 SV i B /KA R KA
B A , RIZBERE I BB 218 e A &
40T, IMAFZKZ SRR UL RRRAE RS, IR
FAHEER, =K, MG GRaiA LK 2) .
&P TR, BRATEEZ 4. AR &5,

fERER IS, ERCTT g A LAk, B, GTCC
NI, A EAEBAE S LA R B R K
5Bk, R, RS R Bk

PR AR R H R K N N LA, BT R E 5
FATER s SRECH AR A ORI, R U20 D92k Tk

PRAEATHIA12-17] BAREI & TR0 R g, e B, A = Z i AR
SEMEALLM, EBME AW, GTCC, MBEMSRR gy, R4EIALCE,
% 2 L WP TR
Har 1l Hor2 Hr3
L 13 14%-15% AR 5%
1l 4.5%-5% R U20 0.3%-0.4% JE 1142 K 0.2%
oTCCsop = R 0.3%-0.4% BAERS
1N 19-1.2% T B LS 1.8%-2% ARIEDK 63.9%-72.3% 02%

K 2 B2 W TR T

2.8 Fri8P FR8 BITE
PRI 20 4 BIBH, I 1B 5T

DR BEIEVE . ARRRRE AP IE RS IO R REREAT VR
K 25 Sl AT PP [18],  [RIRT 5 AU I 5 5 2 b
B3 H W LEASEOREE (17 D0 R AT XS B TE, TR 4
W 6.

http://www.lifescitech.org

3LRE T

3.1 IERWITHESERE R R 1T

G 4 R 3 /KIS e R, LLlE (i
5P S AE AR i 22 A e b AT SO e dr, 3R A sk
WA A, SR NE 3.

MRPEER 3 0 TR, PRHUN ], $RHUR AL,
PEHLRHOX 4 NMRFEHRIINRZEME R ATE1, X T 2 hEE
LI KN, 7K il FE > B B B> R b >3 HU
[B) o b O T A RS 4 SR AT B A, S B AL
HN A1BsC,D;, MWK 3ATUIEH, ASZIGREE R
FOUKIIRE, U RS, ZE R
FFHEE, LA SR E A A KRS
T BB TR IR K SEES I R, X AT RS A AR B
ZHEEROK TR INE K. Hkag, FEL2
FESERAL A6 1 e B T2 42 . $REUT[E] 29 0.5h,
PEHGRFE N 90T, BRI A 1:20, $REUKECH 2 K.
R T S 75 86 2 WA 2 e i o



Bl SRR 2023, 2(4): 96-102 100

R 3 BN SRR RAE IR AL 45 R

A IwHEl/h BE/IT R FEBIREIK RIEEIA BER/%
1 05 70 1:15 2 1.234 12.81
2 05 80 1:20 3 0.607 6.48
3 05 90 1:25 4 1.229 12.72
4 1.0 70 1:20 4 1.110 1152
5 1.0 80 1:25 2 0.717 7.56
6 1.0 90 1:15 3 1.037 10.8
7 1.5 70 1:25 3 0.549 5.88
8 15 80 1:15 4 0.623 6.72
9 1.5 90 1:20 2 1.452 15.0
K1 1.02 1.13 0.96 0.96
K2 0.95 0.73 1.06 0.65
K3 0.87 0.99 0.83 1.24
2= 0.15 0.40 0.23 0.59
T & 0.5 90 1:20 2
4 0[5, TEfmEERISE AlBsC.Dy N, FHFHE K ZHiT-1)
3.2 AR M ABRERN T ZRIEAR SRR 26.61%, —UTATIRBGSS AR B R,
RNV e

% 4 RAERIT E FREMIEE (%) DL AT LABE I I 2 AT 5
BT 1 2 3 SE1
Z W R I% 25.92 26.28 27.63 26.61 3.3 é%}j’i%i{%ﬁﬁlﬁ%%

KPR (8] 0.5h, $REUREY 90T, FHAtL
N 1:20, FEIURECN 2 IRIFAFAFREAT ISR . R

1021+,

934

Yo’ T'ransmittance

R LR LA B LA 3,

1142,

1390 —~= =
1049 _

516 —;
477 ==

413 —

- '
R

15

Waveumbers (cm™)

Kl 3 A FR R 2 AL 1R

http://www.lifescitech.org



101

T HE B % B 0 40 A e 0 W U 0 B A T
3600~3000 cm™. 1800~1000cm™ F1 500~400cm™ =/
X ik, Horfr 3248 om™ S22 2B ERIE R I, 2923
cm™ JB T 2 0 A BRI AR IR S . % 1743
emt AR IR ATV SRR T S B PR BRI B A IR BN . 1574
cm A 1390 eom™ Ak (R AT I SRR T R B A R B

P 1200~1000 cm™ i [ F R AT g S5t T b i e
IR LT A RAE S 5 SRR IE f 3 A —E[19, 20].

F AP T 2R AR S 6 S ST PR 4R X T Z i SR H ) 7 A SN
e

3.4 NAFHERER LN SHERNSR

KHBAER T Z RN RER, 2w GEak
PO, ATPLIR =R R R B 1) 7 R R 2 Bl Rt

BN S5 AR W L 2 K HAE S T v B B T 7

ITilE, SR N 5.

5 AR LA RN Z SRR (n=3)

FEEE HiE £ LiiEiA
B2 S 8.4% 19.65% 13.65%

HI& 5 Bl A, & (e MEEKE
BEE B, 2Ty 19.65%, HOVH A&

B, BHHELZHESERI. Kk, KEHISE
B ZHE TR, B 2 s (5 28 B SRR

3.5 BRE ST TR M

W ELURE R B EEZ R T TR
W AnETE R R AL T, SR R AT TR

* 6 S G AR

VRS Sk (254 VEEYE (2540 M (2540 SR (254 JA4y (100 40)
HELZHEYFH 24.50 24.60 24.70 24.90 98.70
Him 24.00 24.60 24.50 24.00 97.10

4 g5

ARG R 1E A W20 7 FE 7 22 W (R SR B 46 1
AT TR, BE TR $EEURE] 0.5h,
PEEUEE 90T, RhALL 1:20, FREGREL 2 k. iEid s
IRUOE, UEBZIEER R EE, ZHES RN 26.61%.
FR, SEAFGHT R & 8 2 b i 2 S st AT
TR, AW A NEERZES ERE, WHE
FE 7 EAE K R ) 2% 2 B R 2 B TR 1 Rk SRR
KK ZE SRR HH TARAEAE W, IR R R Hb R
NERERIP TR PR BMY . AR AT X HE T
S B AR I %, RBUE R AR 2T T
FREEY TR S AR T HEE 2
IR RIS T Z, S T HFENNERNE,
BT A3 /K A 3 Y 4 F 78 ARV Mk e R4, BB AN
M, BA RIFMEILET .

2 BRI R R s (e o, — s A S G TR A
KIMSEIGIE , AR I AT =2 8 i b 2 B &
ZHEMEERMIRIT, B R AR R 2 . B
BRENR . HFELZHEPFRMINE. 5
Yy LA FRE 2 A S LR AU R T — D SR
I

http://www.lifescitech.org

[1] e SiREF R REIE [J]. & 5525, 2005 (03): 65-67.

[2] BE Bxz=, wss FEEZHRNRIN AR FES
KR [J]. & & S5 HLE, 2015, 3 (04): 191-193.

[8] THATE 258, BhHTAE. B 2 BRI T 24T 5
[3]. DUNR 24k (LAERF22hR), 2005 (06): 55-58.

[4] Eords, Wigth. LS RERIAE A (3] &Mk,
2006 (08): 159-161.

[5] RFFHE, BIZEIX, REHEAESE. M BRI IE B 2 4%
PR AL T FAE D 1 [3]. R R4, 2011, 39(25):
15779-15803.

[6] X, ZERRE, [FREFEss. HEARH R 2 MG Al AL FE 4%
PRI FE [J]. AR &, 2021 (12): 217-220.

[7] B, R, Bk EXsi i e a st Rz
FERFRI T2 [J]. 4P 254+, 2007 (06): 650-651.

[8] KA, WKLM, 1RFR. EXEIHEMRTT 162 P
BLZ ] o EsER s 722 4¢3, 2010, 16(18): 30-32.

[01 =i, Tia¥l, FHSE MY RERIOII UMb E A T5
ERIELE T [J]. EPCKZE2ER (HRBHERR), 200 (08):
57-59.




[10]

[11]

[12]

[13]

[14]

[15]

Bl SRR 2023, 2(4): 96-102

HRE, ARG, R, o R KPR — BRER VA I E 22 WE A
WEEERPA [J]. E 2% E, 1996 (09): 38-41.

WPt VFEE), AR, AFEPRSEE K T2 B R
Rz HE A [J]. & SRHE, 2010, 35(07): 204-208.

T, W5k, 2 H 2% PR FEFIELE
FIRALTH 5 [3]. 5405 & R4k 4, 2019, 27(07): 33-39.

M A, BRIRZ BRI B R A FRE 5T [D].
B ER 2 K5, 2020.

MeJa B, MRas s, 2500, 6360 3K B R AR RE 1 4% R R
PR [3]. b 54 T, 200 (05): 67-69.

R, BB, FEET A R RB BT [J].
WAL T, 2003 (08): 27-28.

[16]

[17]

[18]

[19]

[20]

102

Bk FAOHR B REY TR R R AT [J]. 4880 T
B3R, 2016, 35(2): 47-50.

L, K5, Fe A E W R IR AR S AR 2
PR ORI R 2 [J]. ) AR46 T2, 2009, 36(10): 230-232.

B, M, mENE AR HEE 3 R A 5 R A
J RSN A [J]. B R RS o, 2018 (02): 59-62.

XN, PRI, SREUEN B R R A 2 B . T
ZERIIIEE M [J]. B ERiE, 2021, 40(07): 204-208.

FI53, &, FKFE. BRE T IS S IR IE B L
ZHER T 2058 [94R8k 72, 2020, 43(11): 81-87.

http://www.lifescitech.org



