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Impact of oil and salt on the anti-oxidant capacity and sensory
acceptance of cooked Chinese kale and spinach
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Abstract The aim of this study was to investigate the impact of oil and salt on the anti-oxidant capacity, sensory
acceptance and the relationship between these indicators of green leafy vegetables. The water-soluble antioxidants and
3 anti-oxidant capacity indices,namely ORAC,DPPH and FRAP,were measured for Chinese kale and spinach during the
cooking process by added different levels of oil and salt. The sensory acceptance of vegetable samples was also
evaluated. The results showed that oil had an adverse impact on the retention of total phenols and beneficial effect on
total tannin, while salt didn’t have the same effect. When adding 0.5 g of salt and 2.5 g of oil to 100 g of vegetables,

the antioxidants and anti-oxidant capacity were best preserved. Moreover, this cooking method was most acceptable
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and met the dietary pattern of less fat and salt.
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1 #HE5RFIE

11 HEENE

Bt T W5 (Brassica alboglabra Bailey/ H 78 7
W F) ISR (Spinacia oleracea L. /1% T F,-188
D5t — ) Rl TR ZE (2015 4E 10 A 20 H) g Tt
TR s gL, AL s ol 2 B A 7y
s ZRRI . 4 e 1 2 R

BEE TR bR B R AR T A i F-C
PR IR L 1, 1-T R -2- = R R E (1, 1-
Diphenyl-2-picrylhydrazyl radical, DPPH) , Trolox,
FL.TPTZ,AAPH, Sigma 23 ) ; $h 2 . £ 2 . 4 i |
P R PR B A IR B . = SRR L TOK S VIR TR IS
PR A WEIR — A W A R, DL R B ok 4 A
afi, b 5tk 2k w5 F-D O B OB R 4N
(Na, WO, « 2H,0)50 g, B A2 10 g, & F 500 mL
HEEH R 375 mL K B K, FENBEER 25 mL,
FEVR BEE T UK Al i 2 b ¥ H R K R R

% 500 mL &1,

Synergy 2 U1 GE B x4 . 38 [ A 5 A & A PR 2
A) 55200 RIS AN 43 OB T, B TR B R A
A s TGL18M 2y ik £5 20 ¥e VR 00 BIL» B S0 56 4
A PR F) 5 QL-901 FU AR 57 A3, 1 171 117 AR DL R 4R
A EA B A s SHA-B BUK B H IR IR 4%, B e
o] 3 BS210S A 1/10 000 43 M K, i [E Sartorius

N SR G A
1.2 KWFHE
1.2.1 & ZHH %
X PSRRI W EAT I SR AR, O 2 FhER S

bR EANFTEESE TR T wE IS g+ £
RIKGT . BEEER/N SRy -, A i 5 A i 4
REVIFF . FRHEC— 2 1 3 K G2 3 S B R B 100 g,
IFIERFAREL 150 @) T . 78 1 000 W HL#E ) -
JnE . REKCFR R S I RR I A R ST
Y153 4519 100 g B A AT, 5 B f ds JF it i, &%
AR RS N WL R 1, SRR S S B A
i i [T — R R A ST FT9K 15 s DARRINE .
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Table 1 Oil and salt level of oil-boiled Chinese kale and spinach
b PR 2H m) /g m(#) /g Ak #4H mQi) /g m(E) /g
Treatment group Oil level Salt level Treatment group Oil level Salt level
A3 1 Treatment 1 0 0 A3 4 Treatment 4 5.0 0.5
Ab3H 2 Treatment 2 0 0.5 AbHE 5 Treatment 5 2.5 0
AbFR 3 Treatment 3 2.5 0.5 Qb PR 6 Treatment 6 2.5 1.0

TE I 15 0 3 00 T VR IR ) 2350 4 R0 2 min, 249 by T 0 20 R 43 R A I TR

Note: The cooking time of Chinese kale and spinach that determined by sensory evaluation and texture test are 4

and 2 min, respectively.

1.2.2 HAAAY R A IERARE A g ml 2

1) B2 1 i) B B I

FRICAI IR G RE RN 5.0 g T .OE P, mA
10 mL 80 %6 PN i ¥ ¥ » N 35 5 7K - & F 25 C Kk
WIRY 2L 200 r/min #83% 1 h, ILJ5 6 000 r/min
B0 3 min, W EWWEAM. EE LR E 2 K
I 3 M A 6 mL $2BULH . A 3 Wi b
HWOIFHEBE TR ERZE 25 mL.4 °C K46 B 64
.48 h W#EAT il & . % H Folin-Ciocalteu iz

FITES M E 765 nm &b 1 I EAH , DIE B T 1R 0 b
a2 bR e 2R . S Y BT R DL B TR Y
2/~ ,mg/100 g,

2) BT AR S I E

WA S KGR 8 ¢ THEE M, A
80 mL KB ¥ /K. B T 80 C MKk & 4% b LU
200 r/min #E¥% 1 h, BUH JGHE6 000 r/min ) &1
TE.0 10 min, B FEW B H. 2 M Broadhurst™
9 77 15 5 W VA B, D 2 ¥ W AE 680 nm &b 1 WK O
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{H» DAB T R R b i 25 B o T . B 7 1 O 2
BLLB TR 2 B3R 7R »mg /100 g,

3) B ) 1 4 B A

SRR O RS B2 —B. R =
A8 B a0 I E 510 nm b TR I ROGIE . L
FOT ORAR s AR v L. B B Y 5 A 4 AR D A
TR . mg/100 g,

4)DPPH H Hi JE 1 B 3 09 I 2

FEfRIOF R S B2 W —%., 28 Xd' K
J5 T WEAEAE B0, W 2 B WRAE 517 nm Ab Y WO B
{H . MRAEHUIR i8R ¥ W A vk B2 5 DPPH 1 B %2 22
Mlbn e 2. U fLae I DLdEA R C &R,
mg/100 g,

DPPH H f 3 EBRFE =[1—A, /Ay 1X100%
Ay R O IR B RO BEAE L Ay R
FH TR AR R T AR WO A

5) % H i 2L i BE 1 (Oxygen radical absorbance
capacity, ORAC) #ll %€ .

HRmERTESAZHHN % MR
Huang™"™ ) J7 2 3F g VEAE 80, 7 37 °C N Lk ik
1K 485 nm, LA 538 nm BEAT IO E . 2]
PECTEWM L, 73 0TS RE 4 L 25 P AURTR) IR 20
W2 R AL 15 AUCk, JAUC, il AUCyw o $1
A Abne 71 LK P 4E 4 2 E (Trolox) X # £ R,

pmol/mg,
ORAC=[(AUCyp —AUCs )/
(AUCy — AUCs )] X
Xof B ZH JRE IRV BT/ R it AL R JR R

6) B B T b JR it & Ak 88 F1 (Ferric-reducing
antioxidant power, FRAP) 1§l %&£ .

HEHERFTESDRZHHN —-%, 2R
Benzie! "™ Y 75 1 Jf- W A 5 B0, W 2 ¥ W AE 593 nm
Sb JE R ' FE A L AR 8 B0 R I R A v B T IO B 42 1
Rt g, PrEfene o LigEA: &R C &\ KR, mg/
100 g,
1.2.3 RE#N7ik

Z545 In) 2 AR A R BRGSO o
TE 99 TG B aed S0 EL S I R0 S 2 M
FIPFHT 51 20 44 . KB TR PR B R AT 2 AR

R A2 BERGAR I 2 Fhag it SR & 8
AN NI i Bl S O A I o L N e
(overall acceptance) X X K &5 & Jd B | il i 8% A 5
A8 bR J5 PEAN G S e 2 B . SR 9 SRR
JE O R R bR 2R AT T2 D A E S QAR WESE BT H
AIPEH AR AE DL R 2. 2 v X R i SR o I SR B
BEHL 3 FLECE AR I T 45 CH R T 2%, T H
AT R S I B S — R R PR IS (] B A
Jin v AR B A i (RE B 3.4 F 6) EATIEAN .
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Table 2 Sensory evaluation standard of oil-boiled Chinese kale and spinach

BE AR

, T<Q<9 1<<Q<6 1<<Q<3
Sensory index
JE Saltiness o 5 & 5
M UE Greasy i i & it 55

K457 & Overall acceptance

IRTF DR 3% TREHE

b

TE:Q I M.

Note:Q represents the grade of sensory evaluation.
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B Ab AT IBORE 3 L B EE 2 k. BTl
A5 e o i oy kAR AR AL OR S A Y i
RESTH I 45 R LA ¥ L R R I, B
SPSS 21. 0 #AF A7 Ge 3 53 M o I LA (E 4 F o 22
LR KR (n=16) . A [F] 73 I 4k BHE A A ot 1) 22 SR
FHEA R & 57 22 90 1 Cone-way ANOVA ), A Tukey ’s

test ILKG I 22 F 9 B E ML UL P<<0. 05 ZRA 4511
2 X, R Pearson ¥ #4748 & 22 18] B AH 26
ST .

2 HRE5SH

2.1 HMERMEIERR R ELR SR
B8 D0 o k1 SRR 1 Q7 M = W A Y a1
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2.2 HEBFMNEMEHEERELENNEZR

5AERERR L RS 43 il 2 A Ak B4l i AR Ak
AE 36 bR B & A, ELIR AN 1. 0 g £h A% 40 3 A A
A S AR I B 5 AN 3 1 3 43 = R A #EfdF FRAP fH
AT . BRI 5 AS B R e (b B
DA 78 0.5 g By ER S I /K7 b 3l 9 s o i X
A AL RE R bR R N (R D,
2.3 BEEMER

B TEAN S5 R L3 5, 68 & 100 g JF i i 2 %
HMA 2.5 F 5.0 g i 5 A& ZE 5 A B
F A I 0 AR R R R B
(1R R 0 2 B8 5 W T A %) 10 TR R T R 9 3 1
FBR R AN 8 3% . XTI iEmi & . 0.5 g 3
F1 2.5 g T =5 VR B ) 3 AR 12 A2 B e s T X T 9 5%
W 0.5 g £h M 5.0 g yliMAE 2 min B A9 B 27
JE e 0.5 g ERA1 2.5 g AR A A B A
2.4 MEAERSBREEZENHEXESHT

OF W R B2 22 B AN S R B B R R OE A
X, HAHE R B IL 0. 988, Uil 0.5 g hF 2.5 g
TH I 1 b 3R A B L35 0 32 B CRB AR LT 2 1
SV SRR Z ALY ORAC H 2 B 3% IE
A, HAH O R B w8 0. 999, BB fn 0. 5 g h Al
5.0 g JH Y 3 Ak B AR AN 42 A7 0 P AL T
JIB AR TN 0.5 g bR 2.5 g MR Z .

3 WREEiR

SRR BEOGE i SR R IR T AR W A A 22 0 T Y
SO o — 7 T A0 P 200 i B 4 B IR L ol 3
FR 2SR5 20 T A S Y
oK WEH HEROK A 22 B | AT A DL A IR S
D SO A T 1) [ e 2 T A= o
FRFITEST 5 e [R] 32 e AT 00 A ) 2 1 2 T A
TR IG5 53— T T« R I g i A 3

Z W 2 0T ff s AR K R SRR A A AE T
B IR R MPUEY A KR TR R 4
W= N A L 1 7= W R T T N S 1 =
A0 T3 B PR A 28 5 3 S 0 o 28 R S Rk 1 S OG R
L33 NN

A ST A T K D B 4 5 E O SO0 B
SHEE P A3 B 5 e R B T D S R A KA R RN
e R A RS B A R A E
A R MR AR . SRS K &
HRHBEGMERHE G ZWMAEY RS R
R WEEEREAR . Singh & XF 25 Bl WL
ERIK T A B 4 KR 3 SR B B T B A X AT
A5 KA R A O L ARSI I A R A i K
#A L 100~150 g, AR FE L EHIT —ER]
FH s AW FEAE B RE 7 b R 2 KK J3 s IO AR TR
KRR . G, JESEAN 0.5 g #hF 2.5 g W # 2 min
Ji » S5 25 M R B T ) DR A7 S 43 0 S 83 6 Rl 75 %
ST SRR AT BT BT, BEgE T 3 I AR B L
1 Z VRN 58 G 32 2 A0K 5 B2 T ARAT R 53 )
LK 30.5% ~36.2%.28. 6% ~32.7%Hl 22. 0% ~
23.6 %0 IR T A 5T I AR AF %

T AR 8 B 5 20 M B 1 32 3B M OF 18 400 Jf B &5
A 75 A AT S A0 B PN 45 40 B 5 A i B SR Ak
Jo O LA A2 A AT e AR W TR Y AR A
HEARFIE ), ASHIESE K B L BE G R TS0 5 3G o, 7 e
B SR 1 A AR AR W I R A B S AR A — 3R
P . 3X 5 Singh 25 H 5% 59 K & 5 4 K38 ot
St E Y B AR S L. FTRESE T
W R i e 1 ) = 2 e 3 A N 6
100 g ZKHALINE: 0~5. 0 g, SEIRIT B4 150 g 7K
AR 0~5. 0 g, 78 It 5548 5 R X5 240 i BE 05 37 1
)5 T AN S 2

B E S 0T T8 i s 8 O = anahekd K AR
X i S T S 2 T A R ) B2 e ) F 9 45 SR AT
FE 43I0 o ARBIF S v I 5 R TR A AE 100 °C
LA s T I T U0 KR 5 e A L I 2 A R b AR A
B 25 A T W i — J2 Wi B 3k AE — e PR R A% B 1k
B A A BT 5 Y 45 il O SE 27 A b aT i A
Gy RN 0 B S B ) P A2 AR AR L A R
ESOPOE N7/ IRV S ER T e ey Wi
PRI IR iR IS AL s & Sl S MO <E I el
fiE 2 1 T 00 5 2 W i R 9 Folin-Ciocalteu 353
FEBIAAURAE S B Y BT AL TR MR
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