Hans Journal of Food and Nutrition Science & 5E 7R}, 2015, 4(4), 101-110 Hans X
Published Online November 2015 in Hans. http://www.hanspub.org/journal/hjfns
http://dx.doi.org/10.12677/hjfns.2015.44014

Chemical Composition of Bleeding
Sap of Sponge Gourd and in Vitro
Antioxidant Activity

Xiaoli Wang, Qi Ding, Hanju Sun*, Dandan Li, Pingping Zhang, Pengcheng He,
Shudong He, Xiaodong Cao

School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei Anhui
Email: 813553410@qq.com, “sunhanjv@163.com

Received: Sep. 26", 2015; accepted: Oct. 14", 2015; published: Oct. 21, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

i

Access

Abstract

The physicochemical properties and in vitro antioxidant properties of bleeding sap of sponge
gourd were investigated. First, its pH, solid content, total acid, total sugar, polysaccharides, re-
ducing sugar, protein and free amino acid were analyzed. Its organics was detected with GC-MS.
After treatment at 4°C, 25°C, 50°C, 75°C and 100°C for 4 h, its activity of hydroxyl radical scavenging
and DPPH radical scavenging and reducing power were studied at different concentrations (20%,
40%, 60%, 80% and 100%). The results were as follows. Its pH was 6.42 and solid content was 0.4
g/L. The content of total acid in citric acid was 7.86 mg/L and inorganic salt was 0.32 g/L. Its total
sugar content was 11.213 mg/L, while polysaccharide content was 4.054 ug/L. Reducing sugars,
proteins and free amino acids were not detected. There were 4 alkanes, 4 ketones, 3 aldehydes, 3
phenols, 3 amines and 1 acid. Finally, its hydroxyl radical scavenging activity was 63.4%. Its sca-
venging activity was nearly 0 after open at air for 50 h and strongest in 4°C. Its scavenging ability
to DPPH radical was 46.7%. The activity was nearly 0 after open at air for 75 h, highest in 4°C. The
reducing ability was highest at 4°C, which was three times than that at 100°C. In conclusion, there
were probably 3-methyl-1,2-benzenediol, n-valeraldehyde and 3,4-diene-2-heptanone in bleeding
sap of sponge gourd. Therefore, its fresh stock solutions had better to be stored at 4°C in order to
preserve its antioxidant activity.
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R T 2GR I Z AR R AR ENEE. B% MMAESEFENEYRPSE, Bl
GC-MSAHHTH/NFEVYR AR EE, FHHIRERIKES HERDPPHS -OHIRE 1 K BIiEJR AR
JEMW, e A nEE. SRERE: 2 GRBKpHAN6.42, EFYN04 g/L, BER(LAMYT
BIRiT)N7.86 mg/L, THL.EEN0.32 g/L, B¥EN11.213 mg/L, £HN4.054 ng/L. TERE. BER.
WEREBH RGP L, SEAFRR, 4REIR, MBS, MBS, 3MERAIFABREYRE; 2K
B B R -OH . DPPHIB R B, 2HN63.4%. 46.7%; FE4CHIZMET, HXH-OHXEDPPHE
BREESI RGBSR LEET, RN LT GRBIER AR BERNEI P EMEE .

XA
22 )N, BALEER, St BiEfL

1. 518§

22 JI\(Luffa cylindrical, LC) X 44 R%' . RN JNEE, J& kbl — AR m AN Y), RRER
N EERNRKRE R —, ERERILS b ZMAE[1]-[3]. 2)AMUEFFEEM 2. EaR.
JREFR . EEE. =ih. WMEICEREIREMERSY, mHSE S KRR, A8, KR, 4
Y. ORI, CPFLURBEAH B RS 2 R A AR . DRI AR, 2NN B A bR A
PO EE PUMRE . PURILE . PR B S am AR S e S5 FH [4]-[8]

22 )N B AE 22 AR ACRE BT, ECREL R BEH: AR AR AT AR AL B ZE AR BT TR, USCHE M Hh it o (9t
W, i CREK” . HAEMH, vEGCK, A, HEAR, A, g, BA <,
B R BE . AR SRR SAEF[9] [10]. Hoek R B A 5 50 A O A R 2T 4H
M A —E FsIER . JFH, HAMGIE RS, W6 B aRNAR, B3, WPEFmnE
B, RESE R R SRR [11]-[13]. HAT, 22 R O I A A k7= i SR D Re I & Fr 5572 ki [14]. A&
T 7 32 BRI ARBR A 1 07 S HAR MU AT M, 3L S SR AT e 2558 H AR JE Al

2. M5 R=E
2.1. B 5
22 GG B A ETT s X =43k 81); % S G250, LK 4EE. 95% L [E . AWy IRIIR



FWEH] 45

HEPE. BERR. ARV, EORM. TEE. AELBN. SN, WARREREN. KBMR. BERE TN, B
B AN, S & DPPH B8 Mt

22. UH/ERE

HH-2 294 BAR R KL S i AT R B8 A R AR AR AR); LGJ-12 B E AR TENLAL
SRR TR B K A R A F] s BL-220H Y fi 1R (ha M il 7B A R A F]): PHS-2 84K % pH it
(LIS BRI EA AR AR A F]); DGZ20/4 HY #2525 AR (B m SEIRAX AR ) 722E B4w] Wy bk
JETH( R A R A F])s FAL104N BY 537 R (L IR BT XA B PR A F]); S-433D HE M H
NI A (HEE SYKAM A 7]); LDZX-30KBS B! A7 3k /) 287 K H i ( Bl H 2 BRy7 2R ): R-201 AU
B RN (it AR BR A 1) ; SHZ-D BUAE IR /K 30 25 F2 (P ST T HRAX 2R BR A 7]); SCION TQ
RSB AR (1 6 e 7)) 5

2.3. MEF*

2.3.1. EEBURSTHIERN

pH fH: pH THE[15]; FETEY): Hriik[16]; &AM HEHRiEk[17]; SRR ZER A
BT AR I JERE: DNS VE[18]; bl BEESREIE[19]; BR: AL EIA[20]; TNl MK E
[21].

2.3.2. ZEANE
b & 22 AR T8, N SR B BV . 1%FeCly ¥R 1%FeCls-1%KFe(CN)g ¥ i Al
VRS TR VAT, MR B A5 4k, 7F 200~800 nm HHAT AR BRI, SR EGTRB R R B A K.

2.33. FRITEMNE

Z2 IORF M EC ) - FF 10 g AL SR AN 7 g UL HHYA T 10 mL /KA, 55X 70 mL /KT 100 mL &,
AN 24.4 g EEAAE, FAR R SR ¥ FIRBVELR AU AR N 100 mL A&, IKZEZ)
[E, A, RAATEREEERS, TRAAKBE 2 KEHEH.

TORBARAE A AW B 1.5 g “ARE(CoHuN)E T 100 mL 2B, NN 1.5 mL iRERER, £
IR . W CIR SRS, WFFMPISE, FHAEH. BK: A0 H08 0.2% 4 . # 0.1 mL
) B IIAE] 10 mL 7 A VA, s R R, IRECELA o

W 1 FTR, 22 A 53 -5 BRI RS, 8 P A il o2 5 S A 2 A A (NH]) ) VHEZE(NOS)
ATE B2

2.3.4. GC-MS &3l

FEf £ HL 0.2 g 22 )N VR T8 T R BEACHL S F o (il ok R R o a3l 4F: DB-5MS B4HE (1
WEFEB0 mx 0.32 mm, 1um, Agilent A#]); FHEFEFP: IGFEIR 40°C, fRFF 3min, LL2°C/min EAE
60°C, PREF2 min; FFLL 8°C/min EF+-% 108°C, fR%F 2 min, FFLL 8C/min EF-% 220°C, fr%F 18 min
AN He R, WIE 1 mL/min; {EJE 40 kPa, A7riii. Bk tF: B&EENE T T REE 70eV;
HERE DR 54 DR 250°C, AR 240°C; B FYRIEE 200°C; R EH1HEE Fl m/z 45~450. 1k
G ER: FIHAE R GC-MS solution TE#:5 NIST 11 library £4f ERE 2, AT & FAL 52 AR
ars BN B S B A — S, IR Excel FAR T Ab ER AL

2.3.5. j&EM-OH BRES
RStk Z# 44 8.8 mmol/L H,0, 1 mL. 9 mmol/L FeSO, 1 mL. 9 mmol/L /K¥#& - 2.8 1 mL LA
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Table 1. Determination of mineral elements of BS

L 2MARRHE BT RN

AN ibiee TRE R SRS
3mL IR 10 mL 80°C Jm#4 5 min
6 mL TIORMEHE 2 mL et
6 mL KA Ei = 2 mL 7K 10 min

ANFIH (0% 20%. 40%. 60%. 80% /¢ 100%)IIFE AR 1 mL. /&, A Hy0, Ji 35 Fenton 5,
PBA), 5 3T°CU E R % 30 min J& , AZEIE/K A S EL, 18 510 nm R W 5E -9 FE FIW 6 - B 9 mmol/LFeSO,
1mL, 9 mmol/L K#g - ZFE 1 mL, RNEWKE0%. 20%. 40%. 60%. 80% K 100%) 122 JINA% it i Fl 2%
WKS L mLAEAT B I MR ES 3k, BCFME. -OH B HIEERERTHRE AKX Q) R,

OHI % (%) = WXM% @

b Ag——ANIIRER S R R R IO FE
A IMAFER S IROG B
Axo ANINR AT HoO, 1 S I VR W6 B

2.3.6. &M DPPH B&ED

HERf PR & 40 mg DPPH FlJE/K 2B E 2% %8 250 mL, 33K E M 4 x 107 mol/L DPPH ##i. #RJ5, 4
S EH 0%, 20%. 40%. 60%. 80% A 100%£Z I ¥ 2 mL T 10 m iX& , i DPPH K 2
mL, 7F 517 nm FIESEME; 2 ALN 2 mL JoK LEERACE DPPH ¥ X418 2 mLDPPH ¥
52 mL Z&Ks IS AEFRZ MK IOK CEHR A WAE N HM % . DPPH H HEE R (KM E
AR 2 FimR.

K% = [1—ujx100% 2
AC
Hrb: A——2 mLDPPH + 2 mL £ I7AWR IWOG
A——2mL /K ZHE + 2 mL R0V OG5
Ac—2 mL DPPH + 2 mL JE/K ZBEHIR G .

2.3.7. BRIVME22]

Iy A 0y 1y 24 3y 4 K 5 mL A RE S, W0 1% 2 &AL HH 2.5 mL #1 0.2 mol/L (17
R LR PR (pH6.6) 2.5 mL, #MInZ&TE/K A 10 mL, #2727, 76 50°C R 4RI 20 min. %), JIA 10 mg/mL
=5 M 2.5 mL, JREIJEAE 3000 rpm/min T 0 10 min, HUETEW 2.5 mL, IOAZEEIK 25 mL, 1g/L
f) FeCl30.5 mL & %4], 37°C F AR 10 min. FHAFIZ (A1ES L, Ve 1/ERAFRHEXT ], 75 700 nm 25 1F
SE TR VR RO E A

2.3.8. WRFHEISE-OH 1 DPPH SERRAE I HIRSI
55 BHRISURA R AR 2 TG e o M BCZE 300, R 456 10 /NI 3755 -OH J% DPPH
W5z IR L

2.3.9. FRAIBEE T-OH, DPPH j&BREE N RTIRGEHHIFNT
3 B B [RAARFR B 22 TR T 4°C 25°C. 50°C. 75°C. 100°CHIZ&MHET THE 4 h, W gk



A %

W52 J5 3500 58 22 TRA A& BR -OH DPPH g /1 SE R /7.
2.3.10. Gitsrih
i R TAT =R, R4 I =R P E .
3. BERE S
31 £ GRABRPTEESTE. HAENERsSENEMYS
Wiz 2 Fros, (RN R R A% IROBF InN LR &% R_ A5, R4 T RN, 45514 56 R
MR, YIS U RS ERESE(NH] ). AR (NO;)AE Ha .
3.2. Z\GREPERI R EE D

KMnO, #7K. FeCls ¥ I FeCly-KFe(CN)e iR 5By W i R AERFIE R U S V. B4 3 AT, 22)
R RETS A KMnO, KR (0, FeCly SR 24k, IEfefl FeCls-KFe(CN)s i B L N, FH.
TR AR IR B TR AV RUS , PAE IR AU, I HME AR IR IR 2, DiE
Z. ME LA LVEH, 2)RARERIETE 215 nm FT A RAER IS, 25 LRTIR, 22 & A2
J7i[23]

Table 2. The test results of mineral elements of BS

2. LMGRBHPEETSE. WESAMBHIENRNER

EZAINGiiR e AT SR ZAT A M E Y
A(3mL) Z KBl 10 mL 80°Chin# 5 min WEOYTE NH,+
B(6mL) TR 2 mL =) HEEY NOs™
Cc(6mL) JKEEI=HE 2 mL #7K¥ 10 min Kt a&m [EREEE=E

Table 3. The test results of phenols of BS
3 3. 2\rRiEPE LM RAENESR

el KMnO, 1%FeCl; ik 2%FeCls-1%KFe(CN) FR A R -V AERE ]

JR TR wakt TERR i SRR 215 nm Bk
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Figure 1. Full spectrum scan of BS

Bl 1 2 MpRikm R CmEE



EeF]

&

3.3. £NGRiP N F RIS 574

TR E EE A AT, 1 HRK R TS RIS B R TENLEL, A5
SIAEMR ATV FAL, A8 A B FE [ L is i 24]. R, Gl B & K 2K AL ER 4,
WEHLERIANA .

22 IR I B TR B L 25 AN AN T 85 R WAL 4. IRBAR, R H R E 2R
ek 4 Fp, (5 76.008%; Wi 4 Fh, 5 4.518%; MEE2E 3 F, (5 10.042%; MyJE 3 A, 6.686%, f%IE3
B, 5 0.609%: BRI 1FE, 4 0.479%: Hth ki 0.137%.

34. £\ GRABNEELERS

1725 A LAEH, 2RI pH (E8 6.42, EEYISE RN 0.4 g/, REES B EETT) N 7.86
mo/L, THLEE AN 0.32 g/L, MpESE N 11.213 mg/L, ZHE&E N 4.054 po/L. EFERE. HEE LS R
FEER A R A H
3.5. £\aRBHIERD

B SRR 5 8 77 5 HPURAEE /1 2 IEAIDC. 7E 700 nm (R33NI AR S I OGAE, B, P
R TIsE . I 3 W LLE , 2 MGRIREA —E MR IRRE S, HEEEWREZ MR, 187 e 77858 -

3.6. FEIRERZHHRAEX-OH. DPPH HERRMER

AN )R B2 1 22 A% 0ns -OH F DPPH TS BR e J1tn il 4 Bic. aTRUE W, 22Tl BE — € 1)
AN FR-OH #1 DPPH R 71, ELEEA R FE 3G RIS R EE &k, SIIEAHDE. 100%0H 22 453
WRER)TERR B HEEMRE 18R, 23 3] LATEBR R R P 46.7%(1) DPPH F1 63.4%11-OH, Jf H 22 {7 i
T %-OH fge 7y T HId kK DPPH IIRET) . JEFLRTEGHMIP, e B R ROS &AM EF(0, ),
AR B 4 R A R 1 ERFE(-OH), 2 L B SR LR PN 3 M B v R — Pl 1 4, R S i B o R UL
22 NGB B -OH B8 1123 i B DPPH fig /1R #E[25] .

3.7. WeGREEIN £ N5 7 & BR-OH B DPPH BEJIA9SZNE

24 A AAE 5 R MU i E 0~50 h, Hoxf-OH A2 DPPH i&FR R ML 14 5 Az, Bl i a]
HIREIN, 22 AL -OH 2 DPPH (75 bR 2R W Ak . 7E 20~30 h i, 22 A5 xt-OH 6871~ B

1
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Figure 2. Total ion chromatogram of BS
2. £ MERBENEEFRE



Table 4. Results of fermented BS by GC-MS
4 MERRP N FEHRS TSR

el 7 B it ¥ (i) & (%)
1 28.945 & h 28.449 +0.12
2 28.945 4- 233 0.964 +0.01
TS 3 30.985 3-HIEZE 19.844 +0.23
4 31.740 ki 25.61+1.26
it 75.871 + 1.62
5 9.303 2-TFi 0.461+0.15
6 14.332 2-J% R 0.267 +0.37
LEES 7 15.044 3,4- ZJ-2- R 3.260 +0.41
8 22.905 A-J7 Fk-4- F BE-2- R 0.530 £0.26
it 4518 +1.19
9 16.765 TRRTEE 0.252 +0.63
10 18.857 2-HE TR H i 0.057 +£0.13
[LES 25.662 2-HIL N BR TN T 0.168 + 0.07
39.567 AR HRR W 1.213+£0.92
it 1.658 £ 1.75
1 31.740 IETRE 0.321+0.11
12 31.959 BRI 9.460 +0.27
B S
13 34.346 IESS % 0.261 +0.26
it 10.042 + 0.64
14 30.297 3-FAE-1,2-40% — 5.621+1.33
15 30. 680 2-Z. 35 0.625+0.26
e
16 34.641 2K 0.420 £ 0.38
&t 6.686 + 1.97
17 18.857 3-HIL T 0.236 + 0.06
18 27.796 N- P40 P i 0.125+0.11
Ji 19 30.810 O-ZILF2 i 0.099 +0.13
20 35.284 LN Bt 0.149 +0.29
&iF 0.609 + 0.59
o 21 24,568 3-(3-FIE-4-F25E)-D- N A B 0.479 £0.26
e it 0.479+0.26
b 0.137+0.12

Table 5. Basic physicochemical properties of BS
F o £GRRPEZEUFERS

WiH pH  EER(mg/L) SMEmg/L)  ZHE(ug/l)  EALE(/L)  FEEYIQL) BotE 2B EEME EAR

ietr 642 7.86 11.026 4.054 0.32 0.4 H H ¥ ¥
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Figure 3. Total ion chromatogram of BS
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Figure 4. Reducing ability of BS at different concentrations
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Figure 5. Effects of different time on -OH and DPPH radical
scavenging ability of BS
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3.8. REXLNGRAEERR-OH K& DPPH g8 1HI5NT

o3 AN R A B A 22 )AL, HERR-OH 5 DPPH ffI&E n (sl 6 s, BEERE M &, 2K
P iiERR-OH &5 DPPH (RS J1IZHT FIE. DNk, A5 2 I i A s i Ao i e . i 22 A% 0
WSRO e 5 Hh &4 3,4- Jf-2-BElia fl 3- F -1, 2- 40K — A i A % .
3.9. IRE XL MG R RT R e HIRNE

I AZE I AN [ AR PR A 22 A5, HOR BBl 7 o . WO iR 5 22 A L SR BE 7
RIEMRK. X T F—Fedh, BB IR KT RBET R, 4 CRIVEEME T, EIRRERm. Hik
JE B 77T g 5 22 A5G T P K 3,4~ 0d5-2- B AN IE [ AT 95 [26]
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Figure 6. Effects of different temperature on -OH and DPPH radical scaveng-

ing ability of BS
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Figure 7. Effects of temperature on reducing ability of BS
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22 NG pH i 6.42, FEIFEYI &8N 0.4 g/lL, MRS E(CMTERIT) N 7.86 mg/L, THLEN
0.32 g/L, KN 11.213 mg/L, KN 4.054 pg/l. BJEHE. EER. HEEIERE RN L GC-MS
SRR, HAEAT 4 Fhek, 4 MERZS, 3 FREESS, 3 ANENE, 3 RMMESSAN 1 MBI . RE, 2N
FIRE N -OH K DPPH iR e, 7059108 63.4%. 46.7%, HEAFEFH P00 T 68 3,4- —Hs-2-Feilid )2 3-
FHBE-1,2-20 8 Wy AE 4°C NIk JERe Sy dmrmy, FoAotid J5E IR T Be N 3,4- —4s-2- BRI A IE Rz .
W, 2 AR B YR T RE R 3,4- —W-2-BEli . 3-FR L1, 2-48 5 Iy AN IE TR .

E&WmE

B RGE K RITE 2R/ A = et e hn T =ik ” WH %% % : 2013GA710003. TR “Fr
WEAY 22 TR FE M R Vi K 22 TG Lrek Ak ” . B R B8R S FE 410 H (31171787).
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