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Abstract:In order to improve the storage stability of tiger nut, the tiger nut was pretreated by microwave
and stored at low temperature (4 °C) and room temperature (20 —31°C ), and the indicators’ change
including moisture content and lipase activity of tiger nut, and acid value and peroxide value of its oil
were studied. Meanwhile, the fatty acid composition and lipid concomitant content of tiger nut oil were
investigated. The results showed that during the storage at room temperature or low temperature, the moisture

content, lipase activity of tiger nut and acid value, peroxide value of its oil showed an increasing trend, and
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microwave pretreatment could significantly reduce
the moisture content and lipase activity of tiger

nut, and acid value of tiger nut oil. After storage
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than the control group, still met the requirements of the national standard ( GB 2716 — 2018). The

microwave pretreatment couldn’t affect the fatty acid composition of tiger nut oil, however, rendered the

content of tocopherol and total phenol of tiger nut oil to a higher level, reaching their highest at 400 W for
270 s and 704 W for 210 s, respectively, which were 41. 70 mg/100 g and 10. 21 mg/100 g. After

microwave pretreatment, the sterol content of the tiger nut oil was lower than the control group, but the

sterol retention rate was above 73.05% . In a word, microwave pretreatment positively impacts the storage

safety and the dissolution of lipid concomitant of tiger nut oil.
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150  2.77 £0.00% 4.10 £0.13% 6.22+0.09° 5.24 +0.05" 4.09 +0.03" 4.74 +0.44" 4.98 +0. 18"
704 210 2.93£0.00° 3.53£0.06% 5.71+0.11" 4.94+0.03" 3.41+0.18" 3.56+0.06* 3.72 +0.02*"
270 2.13£0.00" 3.20+0.15" 4.03+0.11" 3.91+0.03* 2.27+0.09" 2.52+0.13* 3.38 +0.30"

H12E 3 AL 25 AL TS Il LR R (B (KOH ) oy
3.35 mg/g, TEH IR 120 d J5H9K & 8.53 me/g, ¥
120 d S5 0 R (R AX W) 0 U Y R 1E 1Y
68.5% , X TTE LA T IR DS P
A, (AR R G S AR XS - 2% . &Rl Pk
S S GBI GG RR(E (KOH ) 7E 2. 01 ~ 3. 22 mg/g
Z 0], 55 VR Lo i 2 R i 704 W 4b B 270
s Y P S LE R IR TR R VR 120 d S, BRE
(KOH) 735124 3. 91 mg/g 1 3. 38 mg/g, 151 /& [F]
Fr(GB 2716—2018) XJHE 4 J5 i R {H ( KOH) 1) 223K
(<4 mg/g), P, RO AL 5 REAA 5 il i 75 &2
JE I eI A, DACTITY o2 AR D 100 R ey 92 2 v it g 7K i

BRI SR TS B R e e, gk A
TN RAE A 2R I vh A5 AR DL B 2536, JLBF 5T
RIVZE (800 W) b FHL {1 4> 35 My 7E T 36 84 d )5
HRRW R RS A T T 57. 1% , W AE
RE L AR A 22 WS I T R AL s A Bl ' SR ek
AL PR (TH#E 800 W AbBE 4 min F16 min) , & HLiK
I AL T A A S AR o P M P 18 K, G 56
JE KB BRI (KOH ) {1 T 30 mg/g, )2 A b FiL 4
B 38% Fl113%
2.1.5 PR AN R A b b B SR A A A
4 J IR [ S A et T B A ik A U
T 1A ST 3k i R AL A ARk

F4 TRBEBCEREREZG TS EhE SN ENEL

PO B

1 EARAE/ (10 °¢/100 g)

4 s 0d i 30 d i 60 d WE120d B30 d BHE60 d  ¥E 120 d
=L 0.48 £0.02™ 0.55+0.04" 0.86+0.01" 1.24+0.29" 0.65+0.05™ 0.80 +0.10" 1.23 +0.30™"
150 0.60 +0.10™ 0.66 £0.02™ 0.95 £0.08" 1.41 £0.14™ 0.61 £0.02° 0.89 £0.00" 1.24 =0.01™"
400 210 0.46+0.11° 0.68 £0.05™ 0.87 £0.07* 1.37 £0.25"" 0.72 £0.04" 0.78 £0.09* 1.39 +0.10""
270 0.58 £0.15™ 0.69 £0.01*™ 1.05 £0.03" 1.67 +0.02" 0.78 £0.00° 0.97 =£0.08" 1.42£0.17™
150 0.49 +0.01™ 0.72 +0.05" 0.81 £0.24* 1.57 £0.00™ 0.71 £0.05" 0.80 £0.01* 1.45 £0.06"
504 210 0.52+0.02" 0.71 £0.08™ 0.91 £0.10* 1.59 £0.10" 0.61 £0.08° 0.83 £0.02° 1.31 +0.02"
270 0.60 +£0.13™ 0.61 £0.06™" 0.82 £0.03" 1.25£0.01°" 0.72 £0.02" 0.90 +0.02* 1.25+0.07""
150 0.54+0.01" 0.72 £0.07" 0.92+0.13* 1.05+0.00° 0.68 =£0.00™ 0.76 £0.07* 1.00 +0.12%
600 210 0.69 +0.07" 0.73 £0.04" 0.88 +£0.01"° 1.32£0.00""0.71 £0.00" 0.85£0.13" 1.11 +0.04""
270 0.72+0.03" 0.61 £0.00"" 0.95 +0.15" 1.51 £0.04™ 0.66 £0.02" 0.86 +0.07* 1.23 +0.22""
150 0.53 £0.04™ 0.61 +0.00*" 0.92 +0.05" 1.50+0.13" 0.52+0.07" 0.81 £0.14* 0.99 £0.00°
704 210 0.63 +0.04™ 0.72£0.02" 0.81 £0.00" 1.45+0.01"™ 0.62+0.02° 0.86 £0.06" 1.38 +0.07™
270 0.52 +0.08™ 0.68 £0.00™ 1.01 £0.12" 1.51 £0.06™ 0.68 £0.00™ 0.93 £0.24" 1.08 +0.07"

MAFR 4 R, WS e A A (A I e i v
W TFHER AT A T SRR KRR P, &
Tl AL PR 3 95 W it AR AE 0. 46 x 1077 ~
0.72 x107% ¢/100 g Z[A], #I& b Hoas HARIRE K,
{HITK T GB 2716—2018 FFELR (1 0.25 ¢/100 g [
. TENE 120 d J5 A FF b 1 3 e A (BT 28 1
SEEBRHLE o B AL HR X0 75 S S AR (A7 AR
PR THT PRSI < — 7 TG0 PT i 1 B Dy 4865 I 4
it P 35 P BV 0 2 A AR S AR VE 5 59— 1T |l
Tk T AL LA R vy A A IR R TR T R (R
oA B 19 (] 1) AE Bl 12 40 A i 52 0 3 %, Lavanya
LIRS I, A M S R Ak B ] i 1

I S T SR T 0 5 A TR 3 A A RS 1]
AN o ad AR RO ) A A B/ Nad m] RE
FHAMTE DR AR o R A A
PP AT TARSCHR PRI , 5 SRR, 32 A TR I
A V5 S Hod AR (EAE 0. 02 g/100 g, HoRf
ZIGIH P T Sl E S R R )
2.1.6  flBc A BEAE AR R A i
YRR

Tl AL BE 26 A (RGBT 8 Sl e i 8] ) e
AAF (O ] R ) e i it e v i v 4
B OR35S R S I P b IR R AL L i i i S Ak
{ED) BIAHSEPE ST 4 R I S
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Rl 7

x5 UETAAEEE OB G RIETERTZIRIRNEXESI TSR

i H IR GENE KA TR R FRMH NEWTREG T A (E
[Be RS 1 0.296" -0.450" 0 0 -0.298"  -0.354" -0.034
B[R] 1 -0.619™ 0 0 -0.373™  -0.265" 0.238™
Koy = 1 0.351" 0.081 0.590 " 0.415 0. 060

T S s ] 1 0 0.659 0.414™ 0.715™
T SR 1 0.322" 0.462™ 0.106
[ied[1 1 0.725* 0.426™
Iy e 1 1 0.306™
SUE=R A 1

e LA (p <0.01)

NS AT LU i« 3B 2 38 R AR 1) 8] 5 7K 43
Frar RIS M R (A S A 3 ORI O IR IE S IR
U RO 1 IR [R] (r = 0. 659, p <0.01) 5 ik
JE(r=0.322, p<0.01) FI7k4r&HE(r=0.590, p <
0.01) ¥y 4% 3 IEAH G, H LRl AT, i 95 G A2 I
it i Y B R ) 15 n = 2 M By K A
JIT Sk, ELIE T ) A<, T I 8 B v, TR 44 K R
JERER, FFAERE A B 0T A0 /E T o T 565 18 R

e S ATl S RE AT SRR LA 20 5 4, 410 S i 07 e
TP, B T 0 S AR A S

2.2 BORTRAIE ;b I 20 IS By BR 40 R e S S Ak
& 4 84 % v
2,201 XS G S R R 2E R ) 5

26 g Pl TOUAL B v A A R 4 B

B
7 Uﬁ o

F6 RUEFAIET M2 iHARMERARREN S EMHMm
T [z 41 e R AL I B A % 82t/ %
WHR/W I/ s C16:0 C16:1 C18:0 C18:1 C18:2 C18:3 UFA SFA
= 12.48 £0.07 0.33+0.00 4.28+0.02 73.03+0.08 8.68+0.01 0.20+0.00 82.59+0.09 17.41+0.09
150  12.29+0.04 0.31£0.00 4.34+0.00 73.200.04 8.60+0.00 0.19+0.00 82.69+0.04 17.310.04
400 210 12.20£0.01 0.31£0.00 4.32+0.10 73.32£0.07 8.58=0.03 0.19+0.00 82.79+0.10 17.21£0.10
270 12.29£0.01 0.31+0.00 4.20+0.04 73.24+0.02 8.70+0.00 0.19+0.00 82.82+0.03 17.18 +0.03
150  12.33+0.00 0.31£0.00 4.01£0.04 73.26+0.04 8.83+0.00 0.19+0.00 82.97+0.04 17.03 +0.04
504 210 12.28£0.00 0.31+0.00 4.33+0.02 73.17+0.02 8.65+0.01 0.19+0.00 82.70+0.02 17.30 0.02
270 12.32£0.00 0.31+0.00 4.20+0.03 73.16+0.02 8.74+0.01 0.20+0.00 82.80+0.03 17.20 +0.03
150 12.28£0.05 0.31+0.00 4.40+0.02 73.01+0.07 8.75+0.00 0.19+0.00 82.63+0.07 17.37+0.07
600 210 12.35£0.01 0.31£0.00 4.35+0.00 73.03+0.00 8.70=0.01 0.20+0.00 82.62+0.00 17.38 £0.00
270 12.27£0.04 0.31£0.00 4.39+0.02 73.09+0.05 8.68+0.00 0.18+0.00 82.65+0.05 17.35+0.05
150  12.22£0.01 0.31+0.00 4.28+0.01 73.31+0.02 8.61+0.01 0.19+0.00 82.81+0.01 17.19+0.01
704 210 12.32£0.00 0.32£0.00 4.31+0.02 73.23£0.02 8.59+0.00 0.19+0.00 82.70+0.03 17.30 £0.02
270 12.24£0.05 0.31£0.00 4.37+0.01 73.31£0.05 8.52+0.00 0.19+0.00 82.71+0.06 17.29 0.06

HH 2% 6 AT 0« folcipe 10 4 BT IS b 95 S A 1 R
IS AT X & & PR ER (C16:0) 12. 20% ~
12.48% FEAE MR (C16:1)0.31% ~0.33% fifi
BETR (C18:0)4.01% ~4.40% iz (C18: 1)
73.01% ~ 73.32% . W. i fiR (C18:2) 8. 52% ~
8.83% W JfR (C18:3)0.18% ~0.20% , M3 F1 55
ik (SFA) (5 17. 03% ~ 17. 41% , A~ 4 F1iE B R
(UFA) 5 82.59% ~82.97% . 153 T b B % 3l 7
SRR T BR AH G e AN K, 3 AT RE Sl YR S T
SR P IR B B O R % i AE 73% LA L, Bt

B BRI AL RUE T ™ A 0 A SCER IS S
RLLHMEFRAZ IR B o UL 3R 2 A6 K it £LAE
R N IR 2RI RISk R R 41 A
MR ZE e — 2.
2.2.2 MMV AR S AR
AT B — R AR G I PR R AR, R
ST HEEACEAR, N a - By - 6 - T,
FATESRIGPURAL TG VE ™ o o0k B4 B 3 95
AR W &R 2 frR.
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_50.0p Qo EER O V-EER 12.5¢

= , ] &5

S 400fbbaa abtbid abab, a S 10.0f

£ 300 2 75

] =

&2 20.0 ﬁ 5.0

=

iz 10.0 % 2.5¢

< T

M 1234 5678 9101112 EHA {w 210 270
Tl A A1 TR B V] /s

Tl ~ 4 B TR 5 g 400,504 600,704 W, fi i i
[ 35k 150 s;5 ~ 8. fik B4y 5 S 400 504 600,704 W,
TR AR ] 249 24 210 839 ~ 12, S 1343 31 2 400,504 600
704 W, It I R 270 s, AR [E/NG Tk Al — ok
I A [ G B 1) 45 1F R B B 25 5 (p < 0.05)
T A

E2 RoEmAEsHSEhE TS BHEMm

HEL2 AIAL S Gl A B S o -4 H
WAy - A F MR, Hh o - EF WG HEK, A
67.75% ~70.40% ,3X 5 Guo 2 (mF 5% 45 S AH
T T M Il T A B & A — S 5
WINR F400 W 1504 W, A 5 I S i b5 15k
P (B ARG TATHG A0, TR B 26 600 W A1 704 Wi,
S B i B A SO B [ SR I TS
TR, SAFH & RAE 38.45 mg/100 g(600 W
AbFE 210 s) ~41.70 mg/100 g(400 W 4bFE 270 s) 2
], - 2 F W & #E7E 26. 05 mg/100 g (600 W 4bFH
210 s) ~29.36 mg/100 g(504 W AbH 270 s) 2 [i],
y - LB ELE 11,21 mg/100 g(Z5(44]) ~13.53
mg/100 g(704 W b3 150 s) Z ], HAGT BRI,
FERLE D)2 600 W 1 704 W B, H o - A FH W & i
BRI FoF ) A2 S A I A ik 2 >

FR O PR AT O AL BT, B o - AR
&R D ERET 5. 80 mg/kg, (HA:F W S i
BEAE(p >0.05) 5 Poltronieri 25> I 5 i ML %
PR it 84k, 45 R o , OB RS S5 AR 10 o - 2B
T AR T T 20% ~30% ; Patricia 25 % L1 {3
W AT FLZ AP 2 A0 T, 45 SR R W T 2
ISP ZAEM i A = E BB S & it LT 200
fEPE 2260 o 25 b, SO AL B AT B X oS S AR
190 %) 5 W £ T T e < D RE RS T UK 2 R 45 4, 41
HEZHAETHE L AT WMICHE o - EFEX
T A PR A SRR, 2058 v A Al DB ) 238 R A Al D8
I [R] 25 3 A 7 M I A K
2.2.3 X TR SR R

e T0 A B G i Y5 S I R 1 = A R e D
K3,

B3 RUikHAERmSE RSB 2N

& 3 B AL YR SR B 2 AE 6.36 mg/100 g
(254 ~10.21 mg/100 g(704 W 4L B 210 s) 2 ],
TERCE TR 400 Wl 504 W I, FiE - fal s Bsf ], 2
By oA R R 22 R AR W% (p >0.05) 5 i 7E
e TR 600 W1 704 W, 4 4 5 Bl 25 10k
R ) S 4 ARG T, 43 S HE 270 s 1210 s B 35 )
oermn, OB 9 95 5 B T R L S 1 A B
Ay IER T 48.59% F1 60. 53% {80k T AL B4R
EYHIY T A R, L B AT R R A
PIARO A VR R B IR T I o0 5 40 R A O
T2 BRI i TR, P8 HE T 2 014 T B 1 IR R K
FIFHA TR . 2 LA HFSE 3 Bl T 25 %
AKT I S 3 S, 25 Rk B, AR A &
BT 245 420 W hin# s, Hoyb Ag S B & 500
FAE AR RO D BN & 700 Wi, AR
T e o o A B ) EE TG0, 20 min JF R
By i LRI IR (A AR T 11,0 £%

2.2.4  XRylh G AR A £ I R

AL 55 T 5 55 1) Al 2 S5 A AR AL, 22
FEAEFAEYI RN T op, B HUAAL T 4 P0f Fn 7
B e DR Sl ik ok R AR AL S5 AR BRI RE o falcle WAL BT 3k
T AR A S P R AR DL 4
EIS LI -]

Faaab

1234 5678 9101112
e Tk HR A A

B4 RiEHAER M EimEY SRS BRI

5] B e R O A S e 7 5 U o S e
S SRR B - A R, &R AN A 37,37 ~
53.10 mg/100 g.39.39 ~54.92 mg/100 g I 139.41 ~
191.23 mg/100 g Z[A], 75 Sl AR 4 5 BEAE 1l
PEIAL I R v e A 1 AN [R) R B2 1 484, L S e
R AR, TR I [E] 270 s B, Sl

EEE



2024 4 55 49 15 55 2 1] T

Rl 9

17 400,504 600 704 W KI5 530 Hh AL £54 e

R TEERER 81.03% 83.57% .73.05%

H179.37% o BZING 5 R ] RE S I AR i

PR 55 5 AU HE L% . Menéndez — Carrerio 45 fiff

FERI, T BEAE 180 °C iy FAAE #HL ik A8 b B Wl 2

Xu %57 BFFERWT, B — 45 S WETE 180 CHERE 2 h 58

FERRARBIFAY 25% o Leal — Castiieda % I35}

T RCBm B By R R, SR R

PSF ( phytosterol film, PSF) {4 £ A7 ) £ BE7ER% 2h &R

1000 W R ALFE 30 min f5 MR FEFEAR , & 5L

HWIIRIE Y 24% , BAARIUN Y IS e 1.5

min [ IR 35 T R, B E — B 8] ), P2t g /b

XTF PS + TAG ( a mixture of phytosterol and triolein )

RER, TERRE AR 3 30 min J5 AH ) £ B 55 B 080 T

68% ,Horp B — 4 M | KL i S (5 I R 3

— B RS, JF HAS R m A ab 3105 2 A )

SR R N AT ARS RS A2 LN SRS PR K7

i Pt A B A it A [) ) 52 0o {FL ey [ 4 R, 240

WA R 704 W ALFE 150 s . 704 W ABFH 210 s B, 5

T 5 2 LS AL B34 1 11,24 mg/100 ¢

#12.36 mg/100 g, PR — 7 RO b B EAS (2 kA

W55 e P RS . LS BT R B, T T AL

P p JTORF T rP R 55 2 B AW S - 0 ST 1

TG FERGH ARy 550 W ALBE 9 min 1 3455

FROR, TR AT RE I T il i S R RS8O A FH IR

T USSR Sk T A ) S AR

3 & #®

H GG 75 S AT AR S A AL 3, BEAT RHE

T JH 9 A I i T K g3 U T A A D

TR (B A A (B A B 5 () P, ARt T 41

TS A K AR A AL o T8 B R i B R A iE

HEZMET N LA SAEY) B H SRR

BEAE eI R P A8 o 52 IR A, (ELOR B R AN T

73.05% . ABFFRAI] B UL SIS

LA AN e i v s BT A B B 7 LA B AR

F 7 e B AR A il 9 527 J WA i R

H BAG R BN I, A0 i o S0 i 1 T

AL TR CEA—E R HIE S
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