EHWRIZEFER 2013, 31(2) . 203 ~ 208
Plant Science Journal

DOI.10.3724/SP. J. 1142, 2013. 20203
FEMTFEREELEE
&, A&, 264, FRE, BIL, FRE, Fad’

AR LR 2B 2B AT, )R T 530007 ; 2. ) P v A B BFSE B, [ 7 e 532415)

B E: AT -HESPERHP TR AREEY—SF B4 YR, 35 DU F3E % ( Sterculia nobilis
Smith) #F R 8 , HEBEFRBRSHIT THE, BEdNEREZHRRYMBESMEBES UEAI1,1-2
FHKE-2-= AR P (DPHH) B (i & 2 A i EEAREF A ENEREES , HIT TR EM TR S iE .
ERER FEMTFEREE, A BHEER, ESHBYHE, Kb, EH& & 60.42 g/100 g FW. EHE
20.32 g/100 g FW _Jglii 2. 18 g/100 g FW &3R8 2. 36 g/100 g FW. 4k 136. 86 mg/g FW 4k & C 7225 pg/
100 g FW; By & &% 401. 84 pg/mL TR, SEEM T EZH BB A RBMEIE T , &R A 71, L & DPPH
8 £ 0 aEMBENE T A hEFRES, 7 0~50 pg/mL IRETER , FEH A S RN 2 %
WZBR(EDTA) MY, FEFHTER2E, LA BRI AT SEERMA W I tE & SR IEHEY

XK FUE; BREAS; LRSS

HE4#E . Q949.91 SRR : A SCEERS . 2095-0837(2013)02-0203-06

Study on Nutrition and Antioxidant Activities of
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Abstract: Biological characters of Sterculia nobilis Smith were briefly introduced as a native
woody plant with edible seeds in South China. Nutritional compositions of the seeds from
Guangxi were measured. The antioxidant activities were determined by evaluating reducing
power , metal chelating capacity, 1, 1-diphenyl-2-picrylhydrazyl ( DPPH) radical-scavenging
activity, hydroxyl radical-scavenging activity ,and superoxide anion-scavenging activity of poly-
phenols extraction from the seeds. The results showed that S. nobilis Smith seeds were nutri-
tious, contained eighteen amino acids and abundant polyphenols. The content of starch was
60. 42 g/100 g FW, protein was 20. 32 g/100 g FW, fat was 2. 18 g/100 g FW, amino acids
were 2. 36 g/100 g FW, Fe was 136. 86 mg/100 g FW, vitamin C was 7225 ug/100 g FW, and
total phenols were 401. 84 ug/mL gallic acid. Polyphenols extraction of S. nobilis Smith seeds
expressed rather strong reducing power, metal chelating capacity, DPPH radical-scavenging
activity , hydroxyl radical-scavenging activity and superoxide anion-scavenging activity. In the
content range of 0-50 ug/mL gallic acid, S. nobilis Smith seeds expressed nearly the same
antioxidant activity to that of ascorbic acid and EDTA. Thus, S. nobilis is a potential functional
food resource plant due to its comprehensive nutrition and high antioxidant activities.
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¥ ( Sterculia nobilis Smith) J& #& i # ( Ster-
culiaceae) L% ( Sterculia L. ) Bl , B4 . S
RERR B GER EHR BEZR ERT,H
A IHRRAEAE SR

SRR, BRI R R SBE, £ R E
W FEEEELA S, BEF 1000 FERIFHE, ¥
BLR IR AZY, 58 BR B IERURT YA I ; F T
/RS, IR SRR S A A, iR
R, ZETERT FAHERE R B R B
IO, T AR T R A O A R ER SERR ER
JFR, REREG ERARRE., FENTI/ER
M. W B2 A EFYE 36% , AT R RELURSE, 1
AIYERE R Y . BB SR A KR,
M EZTER, A EM 5K, W&, W) ZREBE
B XU IR T AT T AL

BT, EAXSEENRAZ , Y% Y
IR 5 A A 2R B 5T 7 TN IR BT iR e, 7
FERAMALE, £ TRASEHR . Lk L,
FHARREXGEEMNAGH. S, RAIEATR
AREEmEERRTA . ERENEFRBRS X
N RR AP TE S 07 T BISE Mok ARG . A
MRFEXNT ARLETAFE . ABTPEEESE
FORBWEERF 1B R 71T 404, IR IBGESE
R FERRY BT 0 HPT AL A HE AT 2 , AR
TEASEBE B I B MR BREEME  HE— 22T R
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HEAE Male flower

#EAE Female flower

1 #REFE

R A W R SRR

3R ( Sterculia nobilis Smith) S ¥ & IT A, #E
RIRA 20 m R R LI, mR BEARA 6 m, MK
B W EE, K 8~25 cm, 385~15 cm, BiREHEAE
F(E1:A,B) /%, ABUR M6, BIE,
EHE , HRA 10 mm B 4-5 A, RELFEE
Ja, 0, K 4~8 cm, % 2.5~3.5 cm,6-8 A i
2R, EEE(E1:.C), T 1~5H, 57
AIEIA 30 o; R R AR RA(E1:.C), RR
RIK, Al 3 m,KEHA 7 m,

SEBARLRET T TR AR X BT e &
MSZEHRHT B, PR B TR SRR 7, B R
BT - 18CuksaEH,

1.2 HF]

. A g & e 35 (nitroblue tetrazolium
chloride, NBT) ;1,1-— R FE2-=mE XM (1,1-
dipheny-2-picrylhydrazy! radical 2, 2-diphenyl-1
(2,4 ,6-trinitrophenyl) hydrazyl, DPPH) . &4k2,
3,5-=ZFF g HEmk (2,3, 5-triphenyl tetrazolium
chloride, TPTZ) & & FBR¥YK Sigma 5] ; HLIF
I #& ( ascorbic acid) . Z —_j# P4 2, B ( ethylenedia-
minetetraacetic acid, EDTA) £ Hfthfk 224 5 FliR,
¥R E =i 2 o
% 28 : = WA A% (Y HPLC2695 ( Waters

1.1

BH1 FEBHERIEHT

Fig.1 Inflorescence,fruit and seed of Sterculia nobilis Smith
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USA) , BT D175 2WAJ (F E L8 ) , JRFIliksr
J606E T AAG800 ( Shimadzu,Japan) , F &8 B3
A3HFX L-800( Hitachi,Japan) , UV-1700 %5543 56
6B (Shimadzu,Japan)
1.3 FHik
1.3.1 EFEHWE

SEBERDF AT B EE Y IR BT e LR B LK
S IKGER, URMEITTE Cu.Zn Fe . Mn Mg,
Ca FRBZEFE) TR Bl 2B R IR 5 A EH R
FrALES: S A W 5 , v o I 40 - BT D0 7 5430 5
HLAE 5 . GB5512-85; Y& #3 : GB/T5009. 9-2003 ; #
#EH:H,80,-K,S0,-CuSO, TH#&¥:; 28 .M. 8.
BV VH RAG-EL RS - RO TS B HUK
g TR Ko B EER TR, #4EEK A,
B,.C.D.E REEMR BRI TR BB X
MIRBF 5T b0 9 2 : GB/T 5009. 82-2003 (& #
W E A figEAEE E Wl E).GB/T 5009. 85-
2003( B ZER (HAEEK B,) WlE).GB/T
15038-2006 ¢ 8 % 1 . SR 38 A 4 ¥ 6 . GB/T
5009. 124-2003¢ B ¥y &R T E)
1.3.2 ZBHRNEEBESENE

SRS T2 B AR BUCR A Zhang 4 #9707 3
Fmlligh R, RECEEFF 50 g, B#E, T 100 mL
BEEBK (FE.WEAKMEBLL 3.5 :
3.5 :3,35H 1% WH ) R EL 30 min, #E 2
W, 2 BYAint g, 7000 g g&.0x 15 min, 4 L
WAV CESFHER R R EFBEMAE, R)5MM
R A MBS IRAE AR, BEE 2 K, TR
HESTTEE R TR, REYWETFT10mML &
B, R W O BEVE R o

B A B SR AR AR w0 2 , SR Singleton
gy, B mL 2B 2R, FERZE
B SR BOR R B 10 /5, m 1 mL RAR-EHtH, # 8
3 min [FIMA 75 o/ L BBRMBE 3 mL, BB/
B2 h, F0.45 um S 3E#R T U8, VER T 550
FEETH 760 nm 4h b e, HES BB L ug /
mL BB FREERR.
1.3.3 DPPH HAEBREHNE

DPPH B 33 1% R A Sun &y 7 gl
IMPASR BRI 8, 4RI BB O (X)) . 25,

50, 100, 250, 500 1000 ug/mL t{ £ B 7. Bavs vk
0.5 mL,&mA 0.2 mmol/L ) DPPH Z BE¥ &
2.5 mL, Z{ET BREAL 30 min 5T %5000
BETH517 nm b, DAHUIR ML BRYE S BH % R
DPPH B i Z1EBR 1 (%) = 100 - [(A -B)/Ay]x
100, 5 A SHREAIROLE , B ha ABOLEE, A, o3
TSR . #% Senevirathne 45 iy g HHE 40
YREE (5% 50% B HEEm 19 21 B RIRE ,ICy ) o
1.3.4 EERAWE

BFE 1052 R A Benzie &y, B3 mL
AW (& 300 mmol/L pH 3.6 FBEERZE 1Pk
10 mmol/L # TPTZ ¥ #1 20 mmol/L #SK &
R, KB M3 37°CHf T £ 468 E
593 nm &b Lo 68, A A HEREL, R E AR E R
0~1000 pg/mL( 3B MR ERE) 121 2B
W 0. 1 mL,37°C/K¥E &AL 40 min J§F &Mk
JEEETH 593 nm b, FIE FIVEE MR E T
(0~1000 pmol/L) v B 4% , B Mg 5 2 B i
B B ERR E AT, BRBRIE S KN,
1.3.5 &BESHUE

EBEARES W E R A Dinis 2597 1
FHITELH R, FHBIEKE N O(XMR). 25,
50, 100, 250, 500. 1000 ug/mL ) Zth 2. FRE R
1 mL, & ImAZEAK 2. 8 mL., 2 mmol /L &4bF4k
vy 0. 05 mL F15 mmol/L JEMEE 0. 156 mL,IE4S
#1120 g 5.0 20 min j5 TN M8 E T 562 nm
i, SBEGRRI(%) = (1 -FRMEREE/ 3
RERE) x100,
1.3.6 RBHEFTREHUE

B H B IR S E R A Lee &7 gE
FHTTELERR., FHBERENO(XR) . 25,
50, 100, 250, 500, 1000 pg/mL £ 7. B B
0.4 mL,&mA 1 mL EZR# (& 100 umol/L &4k
. 104 pmol/L EDTA. 2.5 mmol/L 4 7K Fi
2.5 mmol/LBt & Z¥EF 100 ymol/L HLIR Mg ) ,
7°CKBRM 1 h,8REIMA 0.5% % T 2.5 mmol/L
SEA ML L ZRRE R 2. 8% =R LM%
1 mL,B&YHE5TF 80 °C/kif 30 min, SR5 D F ik
B, FRIMICEET 532 nm 4bLefs, #EHEF
BRIEH (%) =(1 —FERBOEE/ WIREJEE) x 100,
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1.3.7 EEPEFHOEBRENUE
HENBTFEHEFREAWERAM
Siddhurajua 25977 51 JEREAT T8 Mk B 4351
By w2l O (X M), 25, 50, 100, 250, 500,
1000 pg/ml IZBZ B 0. 4 mL, & A 3 mL
FEME (& 1.3 umol/L #Z%EE., 13 mmol/L BEE.
63 pymol/L NBT. 100 umol/L EDTA #11 0. 05 mol/L
pH 7. 8 BEIREL W) , B EER T E TOLRR
FE 4000 Ix FEFRFE L 15 min, T840 3808
B 560 nm &b, BEE T B HEFRE N
(%) =(1 —FERRICEE/ M RROEE) x 100,

2 R59H

2.1 EEBMTHIEEFAS

SN, SEEMTHE TERRT FHEITR,
FERRDEREER(E2), NFE1HITR, &
100 g 3EEEF T HIFEM ST RFIX 60 9, TEHAR
20 g BN A RBMEN 2 g B WFR2 AT, 3
EMTh 18 EAERF 2, KPREAR. A LR,
RITEXBREN S BER,
1 FEERNTIZEFHS TETEMEERSE(FW)

Table 1 Content of nutritional compositions, mineral
elements, and vitamins in Sterculia nobilis seeds

EHRBS(9/1009)  FREILE(MY/G) FHERE(ug/100 g)
Nutritional compositions Mineral elements Vitamins
JER Starch  60.42 Fe 136.86 Vg 7225.00
7K4+ Moisture  56.12 Zn 34.35 Ve 530.00
BN Total protein 20.32 Cu 13.14 Vg, 68.40
R4y Ash 4.30 Mn 10.95 Vp 3.23
Il Fat 2.18 Ca 0.50 V, 0.90

Mg 0.12

x2 FEMTEERSE(FW)

Table 2 Content of amino acids in Sterculia nobilis seeds

(EHMR 9/100 g) || BAMR(9/100 g) (|EFEMR(9/100 g)
Amino acid Amino acid Amino acid

Eﬁ]ﬁ@ ., 2.36 Wﬁ]@ 0.12 %ﬁ]@ 0.09
Total amino acid Alanine Serine
ﬁﬁ]@ 0.34 %ﬁ@ 0.11 ﬁﬁ]@ 0.05
Arginine Tyrosine Histidine
BHER HER BEEER
Glutamic acid 0.32 Glycine 0.1 Cysteine 0.02
RITLER AR AR
Aspartic acid 0.28 Proline 0.1 Tryptophan 0.02
HEmR THER BER
Lysine 0.20 Threonine 0.10 Methionine 0.01
B p=n
"‘ﬁ:@ 0.15 E’“ﬁ:@ 0.09
Leucine Isoleucine
HER BENER
Valine 0.13 Phenylalanine 0.08

2.2 ¥EMTHEABSBRIEBNRNMAN

SW5E ,EEM T BB &Y 401. 84 ug/mL
BRETR, SEEMTZHERYARY DPPH 5 &
BRED . RN &RBBEH . 28 hEFRE
J1BR H i EERTE I WA 2, 78 0~1000 pg/
mL ERE A, SEE T 2 B Y a9 DPPH B
HEETEIRTE 1 RIR) 32 B A TERTE S B4R B
H 2SR TS ) B R T RS E AR —HiR
I B8, & /RE & 1T EDTA;7E 0~50 ug/mL {3
FEER, EE AL R 5 IR MR EL EDTA
FE , MEREBIRREE , 16 HEZEIABLY K
B, 72 0~250 pg/mL E R, SEE T
ZE R DPPH B B ZEERIE /1 SR ARE
FI—ER MBRAGTEIRTE 1 251 81 13% , 8
EAZHIANBIT 19% , 2 B B ZEFRE 1 250488
1 25% B E HEFRIE N EZHAET 22% , &
JREE 715 EDTA 25813 34% .

3 it

SFEMTFEREWAE, SAEENESR. BB
I Heh , How, 3E k& & 60. 42 g/100 g FW. EEH
J& 20. 32 g/100 g FW jighi 2. 18 g/100 g FW,=
REFBS (FEW BB ) & & HF]h 63:
18:2, HEEFHKRE(77:10: 1, H4E, TR ./
#(63:13:1.5) WILBIAHIE, BRUA BT,
Fi ¥ 18 FhEERFT 2, AMELA R 8 FEERE
B, 18 FrEERE RN 2. 36 9/100 g FW, £
136. 86 mg/g FW. 4% 34. 35 mg/g FW,

N B A& B B EEAE
WERE EBREMAELERSHELYEHE
ATHREE—-FHKFE, ~—BEEHELL, ™
A A 3 B2 3 RO A L TR L 3 Bk 3
WREEAL MR B AR JBRIE SRR, A
R AR B A B S0 U5 18 M BR A 4k AR R (RS 2
BEREGLERC) B AW KEW. KHE
NE%, HEBTHEBRAKANGEHRE", Az
By e & F B 7 S-S & 401. 84 pg/mL
BETR, B TRREAZHMETEHLE K
12(245. 4 mg /1009) "™ ; LU T £ By R Y
HARROPPHE B 2 EREES R R &8
BN REHEFRE N EEBHEFERE
71, FTEBURIREE N (0~250 ug/mL) ,3EEfh ¥
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—o— HUIRILER Ascorbic acid —e— HUIRIMEE Ascorbic acid
—a—SEYFT Sterculia nobilis seeds —a—SEYFRT Sterculia nobilis seeds
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—a—SEYFT Sterculia nobilis seeds > —a—SEYFRT Sterculia nobilis seeds
E 90
5 g0
~ ©®
2 ® o 80 D
~3 25 0p
Sg RE
~ 0 I 2 60
f.g % g 501
]:[“('“' pulig 40+
] #8 ol
K5 a3
s I = 20¢
L W10
200 400 600 800 1000 1200 :|>:" cO 200 400 600 800 1000 1200

& Concentration (ug/mL) & Concentration (ug/mL)

—e—HiIRILER Ascorbic acid
—m— EYPF Sterculia nobilis seeds
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T T T T T 1

A B TERTE (%)
Superoxide anion-scavenging activity

0 200 400 600 800 1000 1200
¥ Concentration (ug/mL)

A SEERT ZBHERYE DPPH | i 2B J1; B: EEMTEMERYKEE D ; C.: REMTEMERYNESRES T ; D: FEMHT

ZMRRYF H HEFRE T ; E: REMTFEZHRERYNBEHEFERE S,
A DPPH scavenging activity (%) of polyphenol extracted from S. nobilis seeds; B; Reducing power ( FRAP values) of polyphenol

extracted from S. nobilis seeds; C; Metal chelating capacity of polyphenol extracted from S. nobilis seeds; D; Hydroxyl radical-scaven-
ging activity of polyphenol extracted from S. nobilis seeds; E.: Superoxide anion-scavenging activity of polyphenol extracted from S.
nobilis seeds.

2 FEWMTEOBRBMHEMEN

Fig.2 Activities of polyphenol extracted from Sterculia nobilis seeds

xt DPPH B i 2978 BRBE 1 S YR MR AR ; L3 FRFRGREW, EEM T RAE BN ERN
BT rhgEER C /s 7225 ug/100 g FW, 4 [EMSSRKGIARE S, IE N —F EAERRIT X
& E %530 ug/100 g FW, WEMRRILAMNT, FEMHTEREAERNE
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