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Comparison of Roasting Process of Naked Pumpkin Seeds under Different

Roasting Pretreatment Methods

LIU Zhanxia, WU Hong, GUO Huijing, LI Binbin, WU Hongbin, JIA Wenting, YANG Hui”
(Institute of Agricultural Products Processing, Xinjiang Academy of Agricultural Reclamation Sciences, Shihezi 832000,
China)

Abstract: To explore the effect of different baking pretreatment methods on the roasting process of naked pumpkin seeds, the basic
components; color; texture; sensory evaluation by electronic nose; fatty acid, mineral, total phenol, and tocopherol contents; and antioxidant
activity of roasted pumpkin seeds were assessed after four different types of roasting pretreatments: sun dried unroasted, wet salted roasted, dry
salted-roasted, and unsalted-roasted. The results showed that wet salted roasting pretreatment retained the highest levels of basic nutrients in
pumpkin seeds, with a total fatty acid content of 99.46 mg/100 g. Unsaturated fatty acid content accounted for 79.50%. The total contents of five
minerals reached 203.96 mg/100 g, and the total phenol and tocopherol contents were 2.65 and 11.65 mg/g, respectively; OH, DPPH, and
ABTS+ clearance rates were 55.36%, 69.25%, and 85.12%, respectively, which were significantly higher than those in the other treatment
groups (p<0.05). Thus, wet salt soaking is an important step and most suitable pretreatment method for roasting pumpkin seeds. Therefore, the
naked pumpkin seeds roasted with wet salt can be incorporated into vegetable protein food with good sensory qualities, good flavor, and a strong
antioxidant capacity.
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Table 1 Electronic nose sensor array and its performance

B5 RSB LAR EX X pe
1 WiC x5 KA
2 WS5S *t REMA R AL
3 W3C x5 KA
4 W6S SERTE ¢
5 W5C x5 KA
6 W1s xR
7 WI1w STERAC A T i M I RAK
8 W2S xt LBF AR5 o5 A A R A
9 wW2w XA ABRA A R AL
10 W3S SR R AKX
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Table 2 Aroma sensory evaluation of naked pumpkin seeds
with different pretreatment and roasting processes
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Table 3 Analysis of basic components of naked pumpkin seeds with different pretreatment and roasting processes

s (F)

TR LY

mF (SDU) E#HH (WSR) F#H# (DSR) AH (US)

Ko 1% 4.5340.03° 4.5640.04° 4.5140.01° 4.8620.02°

B 1% 4304013 4.1440.05° 3.5340.02¢ 3.8440.13°

ARG 155 1% 41.3640.15 42.8140.19° 40.15240.25" 40.5140.12°

HEE 1% 34.2640.10° 35.2440.12° 33.550.11° 32.5440.42"

LT (% 16.3040.11° 16.0420.14 14.5140.10° 15.440.06°
TABARRE BRI 82.6040.51° 90.2540.42° 87.4140.15° 85.5540.13°
ML RABI(Mg/100g)  35.6020.26° 35.7040.25° 34.0040.21° 34.8040.32°
S A(mg/100 g) 10.7140.03 10.8540.03% 10.8240.06% 10.86-4.08%

i RARFNE FEREMLAGERE LR (p<0.05), & 4-6Fl.
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= 4 FEITRAIRLLE T Z3dm/N A @ iFrEm
Table 4 Effects of different pretreatment and roasting processes
on color of pumpkin slices

o
L* a* b*
%F (SDU) 9.5540.16° -7.5240.22  1.8640.03
SR (WSR)  94840.25° -13.484053% 2.6540.02°
F## (DSR)  83640.16° -11.55402°  2.3640.01°

FEHE (US) 84740.15" -11.184053° 2.8640.02°
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1M WSR GREREE) B TP LRI,  Ha AR 4L hf o
WSR F1 DSR AbZ2H (1) 5 JICHF i EANAAAE S5 1 2
(p>0.05). Zid WSR 1 DSR AbF 5, FEJIFAA#E
BRI, X F B NFHEI KRS, fEK
FEFNR GV ORAFE R, ISINFIZKAE A 08 1 ]
BB, MR T EZRIKSY, BRKFREEREF T
JEA TR, BN, X HRFALEE4, WSR. DSR
A US ALHRZH R KRR B &, 3 AN [ AR )
JfetE 2 R AR E (p>0.05). &1 WSR.DSR #bH 5,
FRR AT O RE R BN (p<<0.05). {HZiT WSR.
DSR AP 5 (1) R K G REmE 2 T US A3, IXATRE
F2 FH T 3G N [ T SO BT il 5 )7 R[] DL R 3
PEFAMK, {875 WSR K& DSR Ab 5 5 JTCH A 18 4 o
AU EER, WifMES, SRR H
JROFFR I FE B 38007926

100 -

i
S e

SDU WSR DSR Us
415
&1 4 FhFRALER AL T Z 3 4R R ICHF A FE Fffe BE AR

Fig.1 Effects of four pretreatment and roasting processes on the

texture of naked pumpkin seeds
E: WSR (JZ#4); DSR (F#H); US (i), SDU
(#&F). DEFERFATEFLFE (p<0.05).
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Fig.2 Radar map of sensor response value of electronic nose
sensor of naked pumpkin seeds with different pretreatment and

roasting processes
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Fig.3 Effects of four pretreatment and roasting processes on
sensory evaluation of odor of naked pumpkin seeds
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AR 1 FR. W 2 AR FRTAE RS T 25
CRL B AEA AL TR AR T JTOKT L S R A i
HT AT, FEHLE B JTORFAE ks I A e, WG
WIW 1 W5C AU, JFH., AR B IO
FEARI W1C. WIW Fl W5C Wi AR A7 535 2 5%,
VA [FI R Bl TTORFAE 0 ) 95 2 R A S o 25
FAAEREFE R X EEAN R AL B A ) SR R 22 53 1
MR (WSR) ALFZH 55 A SN M2 o i A e
Ho B 3R T 4 FhiiAbsILeE T 20 A= e RS
WRIBE VR IO SENR o 20 BT 45 SRR I, X EEAN A Ab B4,
WSR G5 BRI, 4 WSR Gl
$8) 1R TP RS Hfth = A 22 e, XU
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IR KB R IR URSE AR . US (Te#h)g) Abet
15 SDU (W) ARV 2 AR, 451
i, RREE T S AR B P R bR, SRITR AR
Bl T2 A AT OR B R TUFF IR AE Ao

25 FRE AL EE B T ¥ AR w AT X AR A

BR 4 FR B v

FES BRI IG, £ GC-MS fi#itfr, PR 454
RS AR e uEtE, DU E— ke &,
%58 USRI TRAC B RRE T 25404 5 JTORF A B BR 4L A A
X EREINER 5. HAThFARmE, MEFARDRRA R
M briias. BEMESEIER, B & & A
FNPR IR I s 2 € P, R TR AR I ) i AT R AT
W N EP, % s WLEH, T (SDU) AL
Y1) FETORE SRR BT R S K TR B 1 R R
(p<<0.05), 4 83.81mg/100g, Btk (WSR)
K FREF (1 5 JTOFF R R FDTIRR 5 BIA 99.46 mg/100 g, i
FE T (SDU) K F3:0% (DSR) FEEhlE (US)
REFE (p<<0.05), XSHRHSPIRRT T4 23K,
IXUEATEIE R LR A, TR AR AL HN] AR R B A e

IR ER . X EUASE TRACERZH B I R & &, ¥
Eh% (WSR) AbFRZH A A FE

26 TRTLEME T LHRCENTT M5

TEW R

M RS B 6. W YICEN4EREA
B AR S A BT Re A E AR EEREM, FR
P& =5 BN R A 6 7 RS IR & T
=2 gk 6 1AL, MV S A R I TR,
Hrp K & Ef0s, 4% 155.84 mg/100 g; AN[E kb
FRHCRE T 28R TR W5 2 B () S AP A 2 22
o ATLAEH, @ (WSR) L Z#U B IV
BELOBE. B, BE. BEETE AN 155.84. 8.62. 16.74.
25.56. 5.35 mg/100 g, FH& 3w T HAARFRZH 1R
VIR & AL =2 AR, 1 ik (WSR) B
JRFFRIT )5 & A A FIFE I REAR, ATRe 2T
MR ERBE A EROREE T R KR 2 (K g o, gk
DT YIRRIRR. SRERE, @R
JRKHT W & B A RO i

# 5 NEITRALIRLLRE T 23R =/ IV I B AR ER LA R A SN0
Table 5 Effects of nude pumpkin seeds with different pretreatment and roasting processes on fatty acid composition

AR TEFLELL

(mg/100g) T (SDU) M (WSR)  FHM (DSR)  R#EMH (US)

THiER 18:1 30.360.14° 35.2340.04° 35.0640.02% 33.2740.08"
g 18:2 39.2840.06° 43.6620.11% 41.8740.15° 41.0640.17°

I FRER 18:3 0.1140.02° 0.1840.04° 0.1440.03° 0.12:40.04°
AEAREL 16:0 11.4140.14° 12.6740.12% 12.4340.11° 12.2540.14°

AR 584 18:0 6.3440.11° 7.3640.07° 6.7340.04° 6.590.06°

T4 B 20:0 0.3140.05° 0.3640.10% 0.3340.11° 0.2840.11

BIE e A 83.8140.10° 99.4640.11° 94.564).16" 88.5740.15°

TAbFafls s a4 b He/% 78.45 79.50 79.39 78.41

® 6 NEITALIRHLE T ZR_FE T YR & 2RI

Table 6 Effects of nude pumpkin seeds with different pretreatment and roasting processes on mineral content

24k PNCETE: i
(mg/100g) #%5-F(SDU ) 2 (WSR) F 4 (DSR) E M (US)
Mg 8.0540.11° 8.6240.222 8.300.14" 8.260.13"
Ca 14.6320.09° 16.74340.15° 15.530.24° 15.1440.10°
K 140.240.21° 155.8440.34° 141.3449.11° 139.6440.24°
Na 0.690.03° 0.850.16° 0.7749.03 0.760.07°
P 20.559).16" 25.5640.12° 22.6440.23 22.1440.15°
Zn 5.0640.15° 5.3540,14% 5.2440.06° 5.2140.11°
f 83 189.2240.15° 203.964.11° 193.640.21° 190.950.11°
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27 F R T ME T LR 5N B A

ERBSEN

K 4 73 N RITRAR RS T AR R JTORF AR A
Fy A By S E R . LA AN R AR B T
SHRIOMIT BB MAE TR S EFERE L ER

(p<<0.05). MR JIVKF i By AN A= B B & B 700l 9 1.25.,

7.35 mglg. SDU AbEHIE B E FIA: & )y 2 B PR E
ELE T SDU ACHEFE AR R A s T A AR 73k,
HE— AP A KB E TR (K127, DSR aba
R I AV E Bl & BT SDU kb4, 1X
Al R TSRS E T fE7S DSR ARERAH FrLE A
HMbEE KRR D 1eah, Xtk 3 Fik
T, WSR AbFRH 1R ST A A B W & AR

435N 2,65, 11.65 mglg, FIREAERIAIX AT REAE T
IR EREIE 5T A%45 DSR ACFRAH () Sy A4 & bt
B =Y AN (1T 170 3N P NI L €13 2 By A

FEU i TR R B A B Iy B 30T 1
Br 2
12} a s
1t
10+ b
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Table 7 Correlation analysis of antioxidant indexes

7B BIAMAE BB OH#FHE  DPPHFRFE  ABTS AlhE
BIEALRE A 1
BBy 0.983* 1
OH HR % 0.981* 0.951* 1
DPPH &R % 0.987* 0.956* 0.951* 1
ABTS" s#TR % 0.999** 0.999**  0.965* 0.962* 1
A *RTRFMAKX (p<0.05), **EATHMEFEAX (p<0.01).
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