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Analysis of Nutritional Ingredient and Active Contents from Abelmoschus
moschatus Medicus
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Abstract: Abelmoschus moschatus Medicus was used as the research object to analyze its nutrition and active ingredients, which
was expect to provide a theoretical basis for its deep processing and development of functional food resources. Nutritional contents
and active contents from Abelmoschus moschatus Medicus were determined by national standard and colorimetric method. The re-
sults showed that okra was rich in total sugar (8 478.12 mg-100 ¢ FW) , crude fibre (2 433.57 mg-100 ¢ FW) , protein
(386.32 mg* 100 ¢"' FW) and essential amino acids. The crude fat content in okra was lower (110.84 mg+100 ¢"' FW) than that in
other vegetables, and the crude fat was mainly composed of unsaturated fatty acids such as linoleic acid and so on, which ac-
counted for about 48.95 % of the total fatty acids content. Okra was also particularly rich in potassium (1 309.21 mg-100 ¢' DW),
which was a high K/Na ratio vegetable. Polysaccharide, polyphenols and flavonoids were main active substances in okra, their
contents were 2 362.52, 65.64 and 12.01 mg-100 ¢' FW. It can be seen that okra is a kind of green and healthy vegetable with

rich nutrition, deserving further investigation on its application value.

Key words: okra; nutrition ingredients; active ingredients; component analysis
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BRK S [ VT 48 BT T PHE X LN, 4
VLI 25 2 2 5 AR 6 B0 58 32 4 Abelmoschus
moschatus Medicus, T8 H . WRERIR K ERHR A
iR e AR SAEFREN KBy TCK & B2 1%
WS B b el W [ T 254 P Ak AR
FIAHFRAF .
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AR SHZ-D (D fEH /K R B2 Il A
ST T AR A B W 5 RE-52 JiE 5% 25 & AU
H BT SR AT s A AN L AR [ VL5
BAIETEIFINES T GC-MS B FHAX I [ 2 [
Agilent A W) 5S-433D 4> H gl 2 HE W2 43 Hr U8 A 75
[ B8 45 W28 W] 5 TU 1800 48 40 - 1T UL 43 6 )6 B 3
b5t B TG T 5 i O ML 3R
RIS AR A PR A 5 HUBHR A5 45 B IR R
SPETEAX VISTA-MPX W [ 56 [ 5L HL 223w .

1.3 S=llE

131 AARFHRmaMNE KoES%H(CB
5009.3-2016 £ fi & 4 [F G AR £ i 7K 53 il
SE Y s AR 5E 22 (GB 5009.4-2016 £ 242 4> [
FARUE B KA B A2 ) s MBI 2 2 % (GB
15672-2009 £ FH P& OB 55 £ 00 ) 5 RLET A )

E 2% (GB 5009.10-2003 FE P25 £ 5 HHLET 4 (1)
W5E ) s B I 27 SIS vk s S ke 2H e )
ES%(GB 5009.124-2016 £ i HP & FERR AT E ) 5
FELIE 971 72 2% (GB 5009.6-2016 £ it 22 4> H %
Paife B i AR I E ) o
1.3.2 ey Ea a2 2% (GB 5009.6-2016
12 A [E GEbRUE 2 BRI I ) i 4% B
e 200 pLABWIFES: A 0.2 mol - L™ & ik
B RS mL, 65 “CARVBFE R 2~3 h, A
2 mL IE 88, AR FF 0 1 min, UL EZER IR
FEMZRIEK 1 mL, s, ORI, TS K iR
BT R S A DB R 1 AOME €83 - BT K FHAY (gas
chromatography-mass spectrometer, GC-MS) /73 #7 .
i H BD-5MS E 4 & # (30 mx0.25 mm,
0.25 pm) , ZSNEWE, Tk 1 mLemin™, JEFEA
U 0.5 L, A3, A FHEE 230 °C, 3% 7 28R
3 min, FRFFTHEERMT HEETRE 100 °C, - FF
1 min, 2420 C*min ¥ % 205 °C, A2 Comin '3 £
209 °C, A1 ‘Comin” #4213 °C, LA 12 °Comin™' 1
%220 °C, LA 20 C-min ' H4% 280 C.,
1.3.3 s FRECEE K 0.2 it
AHLIE T IR AR (Vo Vio, =4 15 mL, i
P A 12 b, TR B AR JIRE 9 25 IR IR . SRS
BT R EmBOEE . FrRIZR N AR,
W2 WA SRR AT, T TR ¥ H) S T
2 mL HNO,, f5-& 8 . KRNI BRI, 48
AN S T T PR, 4k 22 i 2 9 A ik
BUR 2 mLZEAfq 24, % 0.05% HCL YR K 57
325 mLA R E S, LT 81 (K) VB4 (Na) .
B (P) 45(Ca) BE(Mg) 8k (Fe) B (Zn) il (Cu)
i (Mn) JC 2 & &8 00 & o T f## WO A 10 mL
6 mol- L' HCIiA J&, & Tk /K 10 min, 2R )5 H
FHBR K E 78 2 25 mL w0, HE4 71 (Se) (A (As)
JCRME
1.34 S4TSR -6
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FE RPN A AR, il bR p 2R, 105 05 2 R ¥=0.667
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% mg Glu-100 g™ FWit,
135 EZmadeala™ R ElE R
Folin-Ciocalteu #% . DA B F & (gallic acid, GAC)
W IR AR WG EE A b, el brifE i £, ]
977 #2 4 ¥=0.028 3X+0.039 9(R*=0.995 4, X /T
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10~50 pg'mL™"), & 5% mg GAC-100 g FW it
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H 1.3 g-100 g FW A HL, Bk S Hp 0 HLER 2
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o4 110.84 mg+ 100 g FW, A D (RRLAS B &
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Table 1  Analysis of basic nutritional constituents of okra

. b HHZF 4/ MY HLIG W/
/4 4 e/ ]
oy K% 5% (mg-100g" FW) (mg-100g" FW) (mg-100g"' FW) (mg-100g" FW)
2R 90.4+0.00 0.93+0.00  8478.12+89.03  2433.57+74.16 386.32+54.50 110.84+16.30

T FW NSRS B e b hh A

x2 BUEIERAN

Table 2 Amino acid composition of okra

Wt AR & /(mg-100 g DW) A 05 F LR it/ (mg-100 ¢ DW)
SR (Val) 0.350+0.015 A AR (Glu) 1.930+0.081

20 24 (His) 0.280+0.016 KA (Asp) 0.880+0.033
SEATR (Leu) 0.270+0.019 T (Arg) 0.330+0.014
5o 22 (le) 0.200+0.005 [LELACNEY 0.220+0.018
AN (Phe) 0.200+0.017 22 1% (Ser) 0.210+0.011

iR (Lys) 0.190+0.007 H&m (Gly) 0.180+0.009

I B2 (Thr) 0.170+0.008 4R (Tyr) 0.160+0.015

AR (Met) 0.030+0.008

W DW M HERE T E,

2.3 FERABRAR ST

HERKZE G TR BY GC-MS B 7o i 1 i
o LRI 16 Rl AR R (£ 3) , Hrh AN A g
5 R i T, SRR NR I R A AR IR ,

SR PR B Y 48.95% 5 1R RN I 15 1R LA A iRl 2 A
F, i BB TR & 51 36.76%
24 FYIRTESH
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Fig.1 Total ion chromatogram of okra oil by GC-MS
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Table 3 Fatty acid composition of okra
'z PREBEE/min - AEXSSF BT % VEFEE/% Tt G2 TR
1 5.968 214 1.28+0.08 89 C,,H,0, R e
2 6.962 242 0.50+0.10 93 C,H,,0, 12-F B = i R Y g
3 7.263 242 2.31+0.08 90 C,H,,0, PR e
4 8.082 256 1.09+0.22 95 C,H.,0, + R g
5 8.631 270 0.32+0.03 91 C,H.,,0, 14-FF B F e P g
6 9.025 268 1.35+0.21 94 C,,H,,0, NGE-7-F 75 b4 1R HH i
7 9.128 270 36.76+1.35 98 C,H,,0, F e 2 HH i
8 10.393 284 1.45+0.40 94 C,H..0, B H
9 11.222 264 0.16+0.02 70 C,,H,,0, 7,10,13-+ 75 It =M iR Y Mg
10 11.989 296 4.45+0.21 99 C,H.,0, THITR H Mg
11 12.203 294 37.7+2.26 99 C,H,,0, SR 1
12 12.579 292 6.80+0.63 99 C,,H,0, SV JFRTR H e
13 13.719 312 0.61+0.05 96 C,H,,0, - IubE R H R
14 14.704 324 0.50+0.29 70 C,H,,0, MiE-13- — -T2 P g
15 14.766 326 0.83+0.12 93 C,H,0, TR H R
16 15.564 340 0.33+0.13 96 C,H,,0, T R

R4 EREBITHRTEHNESE

Table 4 Content of mineral elements in okra powder

P P
LR (mg- 1305;1 DW) LR (mg- 1305;1 DW)
il 1309.21+21.19 h 7.80+0.08
i 512.11+14.21 & 6.05+0.49
B 451.24+4.83 7S 2.47+0.40
w 409.20+10.06 i 1.16+0.07
kil 63.78+5.15

e A i B, 58 1309.21 mg+100 ¢! DW,
Ul I BBk 2SR AR AN B . LR R
B OBERIWEOCER 4 AN 512.11.451.24
409.20 mg-100 ¢ DW, Bk 25 gl & 8K,
63.78 mg-100 ¢ DW, Bl /44 L {4 51 20.53 , FH X4
e ME R FERE R SN R R . I
AbERCE RS R ORI S RO TR R A
DRA AR T Z . B A] UL, B Rk R
AT ZRETRITR , &% & At R

EIEPANS
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25 FEMERSEESW

BERKZE Tp MR R R R 2 W RN, H
205 Sy B R Y e 4 2 362.52.131.30
F174.96 mg-100 ¢' FW. BMK LA, HkEP L
W& Ew , DAL RS ik, ERkSET
RS DU R 3, B R TR ) 2 4 A 43
HEE IR, PoE T HARRR KR 2
T A, 2 B Rk 2% L O P A, (i R RS A L
W YU PR FZ R Y

3 e

AR SO B K 2E 3 5 o0 R P ) R AT
T RGEMS B IR T R R, K E S
& BB (8 578.12 mg- 100 g FW) HIZF4E (2 433.57
mg-100¢" FW) \F5[1(386.32 mg- 100 ¢ FW) &2 A
W5 J AR, 5 B W or ) o DB
SR B AR S ORLAR o IR, S 110.87
mg* 100 g FW, X 5 Romdhane %"l & ft) % £k 2%
LR D 2 B AT, EDRLIR B LAAS T A B T
SEIHTR A IRRAR Ry 32, o5 BRI R & 2119 48.95% .
C A A 2 GC X R 28 R ZL Ak 25 b v g 1y
PR Ak 2 UG B A T T R e 45 R ]
TRKZERP T AR R (29.46% ) FITV. IR (50.12% )
TR ARKEER T LIAEARRR (29.84% ) FINE I
M12(50.05%) K 4 o Hi AT UL, Bk ZE AN [m] iy o FAS
(] 057 i 7 1R 20 I B AR AR AR, , B v i R
ES L IR BHCGES A TR Y, Hrh
FIES & 48, 35 2 1 309.21 mg+100 ¢ DW Al
512.11 mg- 100 g DW , &= —Flh s Al Lg%

BRKEE O A 2R MRSy, b 20
49236290 mg* 100 g FW , BF57 2 B 220 ] LA ot
Z PR AR TE R T AL, CLFE I R Bl I ek
S VE RIS | 5 M TE R OBIAL , T S TE R LA K
TERP K= A AR . Z2HE AT AR IR PRy
o 1 £ XU, LA T3 A 9 A (R g FH T 5
(EAR TR TS MIT A o BLAh , BB v (1 B A
SR S 3 ) R 65.64 F112.01 mg+100 ¢! FW.,
W R B, 2k & W BA DL 5 e s A v, 7T
A5 T AL 1 ST B, A AP A4 L R 28 2 4R
FRAR 5 5 B Ak A P mT LA i 46 25 W e 18 R

F A TG PR AT A 25 AR - R il R - 8 25
BT T 1 36 BT IR /KT, 3Ry 2 AR IR
A4 B AR T T RE Y . DRI, S S 2
AR A 0 AR TR 288 Ak A5 400 19 IO ) v A A T IR
AT . 25 LRTIR UGS ERMEEE AR
ity R i S S R T I AR (AR —
HRAWFFE I K o

2 % X W
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