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Abstract

Luffa gourd is an important summer vegetable in Taiwan. The chitosan of luffa gourd is a
natural high polymer material that attracts attention now. Numerous studies have demonstrated
that chitosan and its derivatives have various biological activities and have been proposed for
diverse applications in biomedical, food, biotechnology, pharmaceutical and agricultural fields.
The objectives of this study are to evaluate analysis method and the chitosan content among
various luffa gourd cultivars and different parts of tissues. We used color test and High
Performance Liquid Chromatography (HPLC) those two methods measured the content of
chitosan. Due to the molecular weight of chitosan extraction from luffa gourd was uncertain
and HPLC’s detector sensitivity might not be applied to this system. Therefore, this study used
color test to measure the content of chitosan from different cultivars and parts of luffa gourds.
There were significantly different in chitosan content of cultivars and parts of luffa gourd. The
chitosan content of angle luffa gourd was higher than that of sponge luffa gourd. The chitosan
content was 5.676 mg g! and 9.357 mg g between the highest and the lowest cultivars and
parts, respectively. Cultivar ‘Miriam’ of angle luffa gourd had the highest chitosan content.
Compare the chitosan content of different parts of gourd showed the highest content was 10.241
mg g in young leaves and the lowest content was 0.884 mg g in xylem sap of luffa gourd.

This study showed the possibility of chitosan production and potential use from luffa gourd.
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&N (Luffaspp.) EaAER—F ARG SEMEAMEY) - HERE - HERRE
ZRNGE o MREEEE - MHEL ~ MR HIBIE S RS RS - REBEZTHEENGRE L — -
HABEARET 47 B EIE 4N (Luffa aegyptiaca Mill.) K FEfA%4IR (Luffa acutangula (L.)
Roxb.) - FiERILAHEESR - FBRIME BN HEEE - &5 - 1098 - 1ok
SRV ~ i~ BE A% RE - T UI0ES ~ SNBSS 2 RE AT AEE (2155 > 2003 ) -
AL H s T A VR ~ fE  ARREVEIRG - ZEUERE SRR EE Ry, B
HT R R NEE (KD —RRMEIIRRATFEN - $A0Z - JHEE ~ B2 R0 HEEAHE
2 RAREE L » B (2003)  ZEHUERIUEIRIE R R Bk (5 1ok} S8 ER 45 A< I
FRREMEEG S - BLELA T Re B BIAHARAEE - & (2004) DL 15 fH-pREE Y ZBgEE
HUYEHIHI S 22 AR B I E LB 9% > S840 N EE 2R S U BB I IE
{BRETT &% IERRURET AT & BEER B ~ SEEKEAHIGIER - FDEREMR - RE X S 4N
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TEREE (BR > 2002 5 % > 2005) 5% T X EEEAE YIRS A RIFHVEIEENE - mEiEE
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B2 [ ( Abdelmalek er al., 2017 ; El1Knidri et al., 2018 ) » {H EAF A S5 3k (5 B AR -
EL s BN A B E B3 - AR SR B PR T 40 R [F] A B B 5 T 2 &
R H R RRES I R BRI Z et - DA g Z M ho(EfE -

B HROTA

— ~ B
i LA EnfESR I (Luffa spp. ) FEF-SRATHESS - REARAREEHY » FHHERY S0 18 (4.5 x 4.5
x 4em’) XS o BB RIRERE 3 5% BN EMAREEZR=ANIUE - FHEMR
HEKEFEESSBHT - BfE ©&  (Seven Star)~ ‘=3’ (Seven Beauty ) -
BOE=5% (Cylinder No.3 )& [EIff4%/ > i ‘=& (San-C) Bd ‘EZE (Miriam)
AN - F—amfEfEtE 10 Pk - EERBEMAR IR - TN - IREE RS
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0T o B AR 0.1M Bz > A 0.5 mL 5% NaHSO4 1 0.5 mL 5% NaNO K4
FUR G AHEITRE © FAILA 0.5 mL 12.5% NH4SOsNH: » #23% 5 /3§ (& » FHfIA 0.5 mL
0.5% MBTH ( 3-methyl-2-benzothiazolone hydrazonehydrochloride ) JE &5 #7174/
[ JE > &N 0.5 mL 5% FeCls #7172 (AR > LL53 et ( Thermo BioMate 3, USA )
M 655 nm HETTIRWTEEDH] - S5LLAE % e (Sigma-Aldrich Co., USA) #E{T E#ILIT4E
{EELZ I HE » DL Beer’s law JAE AR B LR o BT L 2B HiRE » DU 655 nm {H
SR TE - HRF LIRSS DA g MERE T AR Wi B 4 T I - BRI AT Rn&mReE =~ AR bk
noes A AR & R e e 2 RIS - PRI E R Bl ke tHE R aa i 2 &2 (3
2004 ; Tsuji et al., 1969 ) - F—fESLEVE NEIER - 5 B -

=~ #Etoath

SEGDISE L Ei s » 455801 SAS 9.1 (Statistical Analysis System 9.1 ) #REE T
INBEE LT (Least Significance Difference Test ) EEEGE: 5% Z= FEAEM: - slEass R
DI #E SigmaPlot 10.0 31 T4a[E] -

2~ GRS

2% TR R i AR R G oy TaS TR A R RS (] (Ahi-tie R ~ B
HEEECRIRE B AR ) G RIMR-1] FDOtE B E R R HVRIL - 2 LSS BE T
/% (High Performance Column Chromatography, HPLC) #1552
FIHTET# (Refraction Index-R1) (=] - HHRE Ry(RBE M K s (HMIRGRIR > BRAER & 195
nm oA {EM] > HEES R TS o (YRR o NEEATIFERR S T 50 A
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Fr ke 46 T fEE S L% © B0 3-methyl-2-benzothiazolinone hydrazone (MBTH ) #{T
HENIE » # ERGREaEEREE S i ARRSUR RAE 640120 nm - B0 T/0E 0
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HEFT o > HEDL HPLC #E{ T M RiIZR RSt o - $2 = A il Sk T R s DAAIHE
A REHUE S/ T b 8 A e S i AY HPLC (AR SRS R » i
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M AR S B TR E RS E - AR U2 B RIES TSR E - R -
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&R E miE A E S % T B S 8 SRS s A FEEM % T Bl e 2
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(BER ER—2H) P& T RS S 6.739mg g S EEE (ERERE=EH)
6.652mgg’ - H DS SEZE MEEA T RS E 10241 mg g im0 E =
5 WEESE 4.565mg g’ R (E 2) MR (ERR 9 K RERAK T HHESE 2.634
mg g SHAER (BRE% 15 REE) 2.149mge’ Hpnfl tE BRETERESE
3.138mg g’ i 0 il =E ERATHEMEEE2.017mgg! R (& 3); FREHL
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mg ¢l mE s W =E & TEEESE 0884 mg ¢ K ([E 5) - 2B ST
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al.,2008) FyE%EE (Lentinus edodes) 44T 54 & 6.18 mgg” (Crestini et al., 1996) » [
MBI T RIS 2K - DHSNIER KRR HEIEREEY) 5
BEERE REEIGES  REU AR - MEEMSIVER B2 EUR AT HEH
ST BN ] DA RIRE T4 - SN EFHEE -
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Fig. 1. The chitosan contents of different luffa gourd cultivars and different parts of tissues. cv.
A: ‘Seven Star’, cv. B: ‘Seven Beauty’, cv. C: ‘Cylinder No.3’, cv. D: ‘San-C’, cv. E:
‘Miriam’. Leavesl: young leaves (Iweek after leaves fully expended); leaves2: old
leaves (3 weeks after leaves fully expended); fruitl: young fruits (9 days after fruit set);
fruit2: old fruits (15 days after fruit set); peell: young fruits peels; peel2: old fruits peel;
sap: xylem sap exudate. Vertical bars indicate standard error of the mean (n=5).
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Fig. 2. The chitosan contents of young and old leaves among different luffa gourd cultivars. cv.
A: ‘Seven Star’, cv. B: ‘Seven Beauty’, cv. C: ‘Cylinder No.3’, cv. D: ‘San-C’, cv. E:
‘Miriam’. L1: young leaves (1week after leaves fully expended); L2: old leaves (3 weeks
after leaves fully expended). Vertical bars indicate standard error of the mean (n=5). The
different letter cases among cultivars are significantly at 5% level by LSD test.
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Fig. 3. The chitosan contents of young and old fruits among different luffa gourd cultivars. cv.
A: ‘Seven Star’, cv. B: ‘Seven Beauty’, cv. C: ‘Cylinder No.3’, cv. D: ‘San-C’, cv. E:
‘Miriam’. F1: young fruits (9 days after fruit set); F2: old fruits (15 days after fruit set).
Vertical bars indicate standard error of the mean (n=5). The different letter cases among
cultivars are significantly at 5% level by LSD test.

84



SN T EEE S B E LT

3.5 - a BN p
c /3 p2
3.0 ab b
— d A
2 25 - ® C ¢
g - ] - D
I=
-aq—'l’ 20 T e
[
8
S 154
I
3
S 10 -
=)
0.5 A
0-0 T T T T T
cv. A cv. B cv. C cv. D cv. E
Cultivar

(&l 4. A E ARG R R 2 T R 2 E -

Fig. 4. The chitosan contents of young and old fruit peels among different luffa gourd. cv. A:
‘Seven Star’, cv. B: ‘Seven Beauty’, cv. C: ‘Cylinder No.3’, cv. D: ‘San-C’, cv. E:
‘Miriam’ P1: young fruits (9 days after fruit set) peels; P2: old fruits (15 days after fruit
set) peels. Vertical bars indicate standard error of the mean (n=5). The different letter
cases among cultivars are significantly at 5% level by LSD test.
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Fig. 5. The chitosan contents of xylem sap exudate among different luffa gourd cultivars. cv. A:
‘Seven Star’, cv. B: ‘Seven Beauty’, cv. C: ‘Cylinder No.3’, cv. D: ‘San-C’, cv. E:
‘Miriam’ Vertical bars indicate standard error of the mean (n=5). The different letters
among cultivars are significantly at 5% level by LSD test.

KT REE AR GY) 0 ST SURIE NS T AR AR - DUE - bulER
HiEAL R e i s 1) S AR EEIAE 11 (Kobayashi ef al., 1990; Lin and Chou, 2004; Lin
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f&Z FE FIETE YR b - BIELEEE (2009) FIF%% T B HERIR/ NRFE T-BLN Y - 4515
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(& N-£ ZFi g & iERE (N-deacetyl-D-glucosamine ) &£ 5 -1.4 MEHFEGE S MIAL - H&S
FERIEAER - Muzzarelli (1985) A EGEEREERE 7% (ww) DLEE
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