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B E: BB HLECRF SRR LRSS B R PO 2 5 . FBER BRI 8 SRR AR R R, SR
FARIE, SRR pH, SR . 4E2ER C. Bl B Lidt: . AWk . A PR AR R AL o 4T
SEHTEER  RBEIE, MSERINEY pH i 3.28, BUREIIAYEIR &t figi ) 37.06 glkg, BRbEARILEA: R
C Rl 21.68 mg/ke, BB & iR AL GEFEAN 163.90 mg/ke, HUCRFRIEIA 160.06 mg/ke;
PURALTE PR 5 0 b Ay B i AR BRI, PR AR bl AR W BT 1000 me/kg; 45 A RIS Rl It
i B RN R AL 59 B, ARl 536 ng/g. SR R[N R BERIAE M BT HAT B 2R 5, SRR
UG B A (0 45 ORI 15 Fn HE 44 FE U, S0P 0 R e v SR il R BRI T 3255

REA: BN AR KBE AL HER MR

Comparative study on fermentation characteristics and quality of different
varieties of pumpkin
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(1. Guizhou Academy of Agricultural Sciences-Guizhou Institute of Integrated Agricultural Development, Guiyang 550009,
China; 2. Guizhou Chengyouwangji Shan Yuan Food Co., Ltd., Qiannan 550600, China)

ABSTRACT: Objective To explore the differences in the quality and volatile substances of different varieties of
pumpkin after fermentation. Methods Eight different varieties of pumpkin were selected in this study for natural
fermentation. The measurements of pH, total acids, vitamin C, total phenol, antioxidant capacity, biogenic amines,
organic acids and volatile components of fermented pumpkin were determined. Results After fermentation, the pH
of Jianmei pumpkin was the lowest 3.28, the highest content of total acid in Huanglang pumpkin was 37.06 g/kg, the
highest content of VC in Jinhanmiben pumpkin was 21.68 mg/kg, and the highest content of total phenol in
Jinhanmiben pumpkin was 163.90 mg/kg, followed by Huanglang pumpkin was 160.06 mg/kg. The varieties with the
highest antioxidant capacity were Jinhanmiben pumpkin and Huanglang pumpkin. The biogenic amine content of all
samples was lower than 1000 mg/kg. The variety with the highest volatile substances was Jinhanmiben pumpkin with
a total of 59 species and the content was 5.36 pg/g. Conclusion Different varieties of fermented pumpkin have
obvious differences in quality, Huanglang pumpkin and Jinhanmiben pumpkin root rank high in various detection

indexes. This study provides a theoretical reference for the selection of fermented pumpkin varieties.
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MR AT, ABIR . 2R, Rl iRh—a G A A
Yy, TSk, ARSI R, ERESE AR R, &
oK B dER . 2B RIK . TSR
WA Ay, TLCERTA MR . BRI LS A b
JERET), B—FEFREE MR AR S S, RARS
AR AN EN 2, Jegeit, 1 2021 45, TREBEN-RE
PLEAERE O, PR 2Rk S 0 SR, 2 T
J5 A BT R IDE . R s R O S 40, DR, Rk
SRR I St Pl b — 2 e e HA B S,

KR —RE S ihn TH AR, fEE3Em T
BT N, R R SRR RS b, (REE R A S
Bt BRI S W e B A SRR PR B T & e s A
WFoE 2B, B IRGId J A BN (N RE i e L A 4R XUk
AT IESRE SR, FAT VA SUE R AT, HA R
digi e,

i F & B MR i K 2, e LR
BRI . AW T 2 A A A3 oA 25y it
T2 S T OV AR [ il P 1% o 05 0 ) 356 B T IR TR L
PR TR, WLER B Al 7L IR B U 1 g I 2 R R 1 L XU
& T 3200 I o 2 B TR % T R IR £
PR R LAY IR T T S AT, 4 S SR & RS A R S R
R NAE XU T EAFE B 225 . Ah, AR R
SR Ao 2 B A A R U S R B
ARTR) At R S0 K TR S A TS ) S YT A
P13 FIOR[E] SRR I IR i 2 5 B 2, o &
T 4E U ELXUR 3 B S RO TR A SR B AT X
I A Rl R IR A 48 K T 125 I 0 T 2 S e A iR

YT, ABFFTEECT 8 AN R Al A R IR R 5256 R
Bl T AR KBS pH, SR . 4i4EFE C (vitamin C,
VC). BRI . AW . A LR LR B Atk T

XFECIIAT, R A I R IO i 4 b e R R,

IS RS
1 MR57EE

1.1 #R5ERF
i IEURHE 8 AN, BT S M A Be 1 Tl 4 1 el
FEUR L RIS, FER AR M KR E
APl). 4MREJNP2), BIRRIN(P3), SFEAPL) . 5
W 15(P5). BE&RN(P6). FHmINPT). LR N (P8).
JoK B B AR (P, =258 1311071
HBRARD; N (@i, 3&E Fisher A rl); S, &

ALEN A g, JEEE T ), 0.22 pum JEPECREHERE A F);
WATR., R, AR, CR. FHER. TR, @k, K
W M. e, R BERE . WRERE . RERE(99.9% bRt
i, A SO AR A A B A FD); 2-EEE . C7~C40
EMBER (g, 256 Sigma AF]); WETMR. &1, 1,1-
TORSE-2- RS EEPRE(1,1-diphenyl-2-picrylhydrazyl radical 2
DPPH) . 2,2-Bf & - — (3- & 3 -7 I ek -6- Tk iR ) — i 3
(2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonate diamiammonium
salt, ABTS)(4r#r4li, b Iam LY R A R |l ); BEIR
(Grprdd, RKEh s FREAE T A RA A, iR S8 %
Bréd, BUER A A2z A R A |

12 UFE5EE

FA-1004 HFRFECEE 0.1 mg, s TEER
UERATBRZA 7 ); CT14RD 58k 5 3078 VR B DL E i K )
AU ERAT PR FD); HH-4S HL VR K VA (R BE S 5000
U EA BRI F]); PHSI-4F B pH i+ FIFFRRNER) ); 1260 B
WAL, Agilent ZOBAX SB-Ag-Cig T01EFE(250 mmx
4.6 mm, 5 pm)[ZHERBHL (P EHARAFE]; 3020 B
1%, Trace1300 B4 A @ 1% , TSQ8000 B %Y . TG-5MS
B3R (60 mx0.25 mm, 0.25 pm)(3E FE ZEIR R R B AT IR
o8 F]); ol [E AR A U B (3E 1 Supelco A H])o
13 ZWIE
1.3.1 #H&H&

M8 AEF BRI, PRIEICEA . TG IR,
WU ARET, KR RBUS Y 3 em Z245 /N,
WEREHLHEAT2E0E, KEHRRE 1000 g 265 BIRE5 100 g TG
MU, BEPEA), A2 L RE HIET, KERIE T AR
K, KT 40 d 155 2 g IR SR Y, AUk BURE X B
FET BT Ve RN K D AL 3
1.3.2 pHAEBRE&ZNE

pH R pH I ELEx R B ma T T, RiR 2 1
GB/T 12456—202 I & & EFAME &5 P BRI ).
133 VCAEML

K 2,6- A EE A, KEHAAREL S g FEAL, D 2%0)
FR S mL, 42 100 mL, R4S, 5000 r/min 2.0
10 min J5% 0.22 pm JEBGIIE, BRI . FAOARER
2,6- ABEI IR E B . AN R:

N=VxKxVx1000/(Wx V>) (1)
Hoh, NN 1 kg BERR TS0 VC 93, mg; 1V, R E AR
W 2 G RHMATR, mL; v SR i i i S AR AR,
mL; VAR BRI A AR, mL; K A 1 mL YeRHREE L
UML) 5 i, mg; W R FREURE i T, g
1.3.4 EBA&ERE

BB AR ARE LU, REHHARIR 5 g BFGh, IMAZEIR

>



%5 23 4]

Y, 5 T R P L 5 17

7K 15 mL, 5000 r/min % #& &0 5 min, B 1 mL BiE®, 7
BIIA 1 mL AEARES A 3 mL 7.5%BRBRENIA T, T 26K
ERZE 10 mL, #6030 min, 7EFFFRMUAE 765 nm AL
WG . DA E T RRVR I B AR AR, WO AR, 2
TIFEE LR TR ¥=0.0156X+0.0251, 12=0.997, 45504
T SRRl T TR 1 22 5 Y i (mg/kg) -
1.3.5 HAME MR T

DPPH H L FRRARINZ I TANG 2 ik,
FEHFREL S g FESL, FHZEIB/KEZ 25 mL, 5000 r/min
> 5 min, B EER 100 uL, MIA 100 uL DPPH ¥ &
(0.2 mmol/L), ZFIRAEEHE 30 min, ZEEFFRIY 517 nm kb
MG SERE, RS AR S 2 AT IR . AR Q) A:

A - A,
DPPH H H3ERE /%=1 - —2) x 100%  (2)

Xt

Horh, 4 o FESL S DPPH IRV WG 4 - WFE LA
I BG4 wwly DPPH VTR SS 4 AW
ABTS" [ Hy S35 bR A0 0 2 B A S i, Kt
FREL S g KEdh, FHZEIB/KEZS 50 mL, 5000 r/min B.L» 5 min,
B 40 uL, MMA 160 uL ABTS™ TAE#(2.6 mmol/L i
RIS 7.45 mmol/L ATBS IR G It
¥ 14 1), FIEEOEHE 5 min J5, EREFRIY 734 nm b
WOERE, [RIRH AR A s (LA IR AL . ARG R

, A, - A
ABTS'H HEIHBRZ /%=1 — "A £) x100%  (3)

H, A4 ¢ AFES S ABTS VUV IROERE; 4 - WFEAhES
PTG RE; 4 unch ABTS IR ZS FIAL WO
13.6 £4pHmE

Z: I/ GB 5009.208—2016¢ & fh & e EEAnE B
AW I E ) VBN 3T
1.3.7 A ALER R E

ZRAEBESE G Tk, REBRFRER S g FESL, WA 0.2 g
R, E4% 50 mL, 8000 r/min 2.0 5 min, M E 5T
0.22 um 7K R UEWLJE HEA TR o

A HURRIRbR bR ERT ZR 20 435I H 0.1, 0.5, 1.0,
5.0, 10.0 mg/mL AIA MLERIRFR AT, i 0.22 pm 7K R JE 5
Jei, AU, LA MLRR M BE MR AR, 04 TR Ak
b, Zehilbruthi sk .

WA % 254 KA Agilent ZOBAX SB-Aq-Cig 6
T (250 mmx4.6 mm, 5 pm); FEHHIA: 95% 0.01 mol/L
WEIR — AR 5% BRI N 0.8 mL/min;
VEEERE 10 pL; #1IR 25°C; #3210 nm.
1.3.8 L MR

KA ERE- T, 2 B SO0 kA
PR, REFRFREL 5.0 g FEFL T 20 mL A, A 0.5 ¢
SALEIA 20 pL 2-FWE(100 mg/L), T 70°CK % b 4
15 min, #HAZMEEAZERSL, WH 30 min, EHLGHF

B 5 min J&5 FEATREI .

R4 TG-5MS {41541 (60 mx0.25 mm, 0.25 pm),
A NAR, WE 1.0 mL/min, ANOFEHERE, FHERT N
WA 50°C, 154% 5 min, DL 3°C/min FHEZE 120°C, {4
¥ 3 min, #R)5 Lk 4°C/min FHEZE 180°C, {4F 3 min, )5
PA 5°C/min THEZE 250°C, {£4%F 20 min,

B st RAMBTFEEEFE, #0HE 250°C,
BRI 320°C, RREHEE R 40~650 amu,

FEME . BRIk EMSRA NIST 2017 R4, #EHL
BLEE S T 80% LA FRMb-&4, JT45 G 0R B 48 017 L Xt
(BR2Z2/INT 3%)E VIR MERLSY; & SRR, DL 2-3¢
W5 R AR TS R LA e
14 BRI

S 4% B % FH Microsoft Excel 2010 1 SPSS 22.0 #f4:
YPEARIEAT T AL, BT G55 2 S/ BIFRRA
Origin 9.0 B A#AT1ER

2 HER5SH

2.1 A EMAMEKLZE pH f2BRLL RS

pH FILERR & & T ) T 22 A BAEFE b, 7T DA B
IO 2 e A B EE ) B e XUk EL A i 2 e R I
K, LR AT A A VLR S I R ) R, S
HpH TR, BERS RN, mIE 1AL ELd 40 d Y
KR, 8 MANFE SR AR R pH M 7.00~7.29 T %R
3.28~3.82, HF P8 1Y pH Jy 3.28, FH KT (P<0.05)HAh
Fofr, D6 L B A A AR X A 5 8 S [ R R JINAE
KEEO A, BN 3.46~7.53 g/kg, %t 40 d K, A
R R T R 17.28~37.06 g/kg, MRk (i 5hFll P3, /&
ik 37.06 g/kg, HIKJEP1, 929.57 g/kg, T P8 Y M BRARA
(P<0.05){¥ M 17.34 g/kg, 5 P8 4N, Hifth bbby BRI T
T A PPN S 1 2 T T O RRR 18.90 g/kg, LA REEIR
F A e e Ty OGS R I A I A S R HA B R L,
Bl P1 A P3 (SRR o
22 AEImMENLZE VC SRS

VC J& & TR I ) — T 5 5 FR AR AR, A VC 1Y
Rtk i, oAk, AN T 223
S, %t 8 AR SRR RTE R B 0 d AR 40 d 11
VC SRR, HE 2 ATAL 8 ASAS TR b Al R IHE &
%0 d I, VC &8l 67.96~97.65 mg/kg, % P2 F1 P84k,
b S FPRG KA VC 55 25 57 1 3 (P<0.05), Hirp P1 il P4 (1)
VC &b 40 9 92.25 mg/kg F1 97.65 mg/kg, BEm T
(P<0.05)HAth 5l 24t 40 d B9 ke, 8 ANASIE] iR & TR
JNHY VC &4 8.01~21.68 mg/kg, AT REZ0d, VC &
KR TR, HH P1AIP4 i VC & 40518 20.94 mg/kg
1 21.68 mg/kg, 15 5E & T(P<0.05)HAh A Fr, FIE IR
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SR
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o
2
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i GAERGRE
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BT O[] b bk B R V) pH(A)FILEL R (B)(n=3)
Fig.1 pH (A) and total acid (B) of different varieties of
fermented pumpkin (n=3)
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TSRS
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Fig.2 VC content of different varieties of
fermented pumpkin (n=3)

T8 K et A v sl A W AR R ARG LA i 28 B S AR ARG
PSRBT VC St R ERL HIR, VC &R I R KA
P 2 W5 A5 A AHXT R B 1 VC
23 TEMAMBERLZELBS SRS

R —FAE R A R, R s AR
A PET 45 52 0 X R BE 40 d 5 1Y 8 AR S Ah & e
JA BT S R A TR, A0l 3 i, 8 SR IR) bRl % i e
JINHY S & 8 90.48~163.90 mg/kg, [ P1. P5 F1 P7 4,
A A B 25 S B3 (P<0.05), Hoih BB R
R P4, S 163.90 mg/kg, FLUCE P3 FIP6, SN
160.06 mg/kg F1 151.08 mg/kg, T & i fKny s fh2 P8,
UK 94.48 mg/kgo BLAL, KRS AR & o R T it
RIS i 3.12~8.66 g/kg®Y, 13001 K Xt Fig I 2 By
TR AR S R A A

180

b a
160 %7 ¢
N1 1y
e 2
NEiiRilN]
SHARRRE T
"
il
T

3 NI il R 9 R R S8 3% 1 (n=3)
Fig.3 Total phenol content of fermented pumpkin of
different varieties (n=3)

24 TEMAMBARLZERSWEELEE S
DPPH H Hi 3L 1 ABTS" H H 375 bR AR 1 2 AR R ST
FALAK B vk, HX PR T ik B B A B
FRE I o A & 12 40 d 5 ANIE) Sl & RS R DPPH A H
FEM ABTS' F H B0 BR %, WAL 4 R, 8 AR ah R A
R XS DPPH A HZEA IR A 69.04%~84.08%, X
ABTS' [ I EERY W BR RN 49.95%~68.68% ., i P4 Xt
DPPH [ i B35 B Xt ABTS' [ i BE0s IR 0 /e v,
A 84.00%F1 68.68%, H KA P3, 40llh 82.13%F
64.67% . AHEE T HA AP, P4 AR P3 RZHE T H R AR
fiE . BIARRTE, AP REER N DPPH [ 5L
HRREE ) HA B £ 5 (P<0.05), X} DPPH H h3LiE %k fE
TSR B S RIS ABTS™ H LA TEBRAE S04k . BEAh,
VC FLEM &R SEAEEEIEMRR, RS
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Fig.4 Scavenging rates of different varieties of fermented
pumpkin on DPPH free radical and ABTS" free radical (n=3)

25 AT RIGEMERAEEMRS SRS
YRR — R EYE N S A A, il B
ALGHM R RGO REZM K7L
IR bR B R, R Ay S B s A W A Qi A it 3 1 ) 3
BRIBER = e AR e, TG A R I, FERE R
RS 37 B RV TR R M i LA AR S i 7280 DRI, o 2 e
40 d JEANIE SR A IR IR A A e £ SR TG 22 5
T, HE 1 PR, 8 ARSI KBRS IV AE Y St
165.88~251.07 mg/kg, STTE e P ALY 0 SR, 1Y
ICTF b P AR e (22 A BRAE 1000 mg/kg), Hirp, K2
KA th, PRANTE P4 gl 2, (ke & A MR
P2, P4, P5 I P7 Wik, & 4.63~19.53 mg/kg, JEHEREL
P ma N EBAEAE AR G, FL ik 63.94~81.91 mg/ke.

2 e S — R B AN A R R BB B A= W e, TE T RS Y
K, Hog o 32.98~39.82 mg/kg, PR T4 L 4 R &
100 mg/kg!™. AARFFTFRIA, &R S5 A Py i & 0T
MRS RP, AT TA R REE 40 d DL, KRR
AN 5 B2 i A e o B v A AL
26 FTEGAMBALLZEENRS SRS

AL R e NP E 2 WS, BERET
BE A BRIV W R TRt R v BT 7 A A B Y
Mzeid 40 d KEEIG 8 AN]SR & e ma NG HLIR & &,
HE 2 TH, LRERMMNMEEZGIR, SEN
15.89~28.12 g/kg, HAVEREER 60%LL -, HAF P3 il
P4 (LR & B 8 5 T (P<0.05) At it Fh, HADLR B &
H 510 33.05 g/kg Ml 34.66 g/kg; B P2 Fl P8 ARAEH:
FEEERRAN, AR . SERMR . IR . A T ZRETE
RSB RS H AE 8 AN SR R R R, SRR IV it
A% R 0.13~0.51 mg/kg, F ARGNTELRELREH, FE
T 29 AL R T o R AL B A Rk, SECGERBR AR
R LR S I CY geAh, P2 A PT YT AA R S R
BT (P<0.05)HoA iy Fh, P31 P4 IZMR S BERERT
(P<0.05)HAb S A, PS AT R & ik B35 R T (P<0.05) HiAlb
wi Al o B[R] b A & T e I A BILIR e AT B
S, KPR N A AR Y R B ML S FLRR, LR
FER R
2.7 FREIMAMEARLEEL MRS RS

8 ANANIR] Sl A & T P I 4 R R B RIS R B et
3w, R 67 A HE R MRS, BEE 16 Fi . K 14
Fir, MRS 6 b, BR2E 6 Fl. WRIS 17 Fh. KW 4 B, Ik
4 Fh, AT RS 35 Fh, R[] R T R A 4 R
IMAETEZESE, P1 o 51 F 4.84 pg/g. P2 K 52 F 6.45 pg/g.
P3 Jy 55 Fh 5.84 pg/g. P4k 59 Fh 536 pg/g. P5 K 53 F
3.13 pg/g. P6 51 Fh 5.63 pg/g. P7 M 54 Fh 5.25 ng/g.
P8y 52 Ff 5.47 ng/g, HAPERFIEEIE K BErE A 3222

F 1 TESMEZERE/KHEYEE S 2 (mg/ke)
Table 1 Content of biogenic amines in different varieties of fermented pumpkin (mg/kg)
mn A tfi K i it J7 1 4 i i it A Uit 58
Pl - - 68.21+1.43¢ 33.70+0.98° 23.9240.69" 38.63+1.84"  165.88+4.93¢
P2 4.63+0.81¢ 71.71£2.93° 38.39+0.99" 59.72+1.12° 23.83+0.23° 33.44+1.03° 234.66%7.11°
P3 - - 63.94+0.82° 35.6240.57°  69.31£1.22° 27.89+0.58" 19.49+1.02°  217.08+4.20°
P4 13.23+0.83° 81.91+2.89°  28.26+0.15° 38.73£0.67° 66.12£1.21° 28.41+0.44* 13.15+0.18"  244.45+6.36°
P5  19.53+1.29° 77.22+1.55" 39.8240.51*  57.04£0.47° 28.03+£0.39" 27.88+1.10° 251.07+5.31°
P6 - - 68.83+0.66° 39.56£0.82"  60.93+0.59° 21.39+0.12¢ 191.35+2.18¢
P7 6.49+0.92¢ 65.00+0.36° 33.18+0.65°  52.56+0.62° 21.00+0.18¢ 17.90+0.84% 196.50+3.57d
P8 - - 69.19£1.65¢ 32.98+0.96° 47.93+0.22" 22.45+0.49° 16.86+1.28° 191.06+4.61¢

T FoRARA I, FRSIAR/NE PR 2E 5 B35 (P<0.05), TR,
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®2 TRESMLERIKNBENES S mg/ke)
Table 2 Content of organic acids in different varieties of fermented pumpkin (mg/kg)
m WA R WIRR FLIR 21 FriEIR T
Pl 0.71£0.03 0.510.02° 23.2342.59° 1.70+0.09° 1.58+0.07¢ 0.34+0.01"
P2 5.18+0.06" 0.48+0.01° 21.64+0.67¢ 0.98+0.04° - 0.67+0.05¢
P3 2.23+0.05¢ 0.37+0.01¢ 26.20+1.50° 1.82+0.08" 1.6240.12¢ 0.81+0.02¢
P4 0.90+0.03¢ 0.28+0.02¢ 28.12+1.89* 1.93+0.09* 1.97+0.08° 1.45+0.05"
P5 0.84+0.02¢ 0.30+0.01¢ 21.68+0.83¢ 0.93+0.05% 0.65+0.01¢ 2.04+0.14°
P6 3.03+0.08° 0.39+0.04° 17.18+1.48° 0.84+0.03¢ 2.93+0.07° 0.31+0.02'
P7 5.71+0.12° 0.510.03" 19.47+0.79° 0.95+0.04° 0.74+0.02¢ 1.39+0.06°
P8 0.69+0.04% 0.13+0.01° 15.89+0.60¢ 0.88+0.02% - 0.26+0.018
=3 TEEMEEERPELMERIHERESE
Table 3 Types and content of volatile components in different varieties of fermented pumpkin
S5 REMEmn A AR A R vy
P2 P3 P4 P5 P6 P7 P8
[[E2S
1 4.58 BE 0.23 0.57 0.33 0.32 0.18 0.50 0.45 0.37
2 8.28 S 0.14 0.14 0.09 0.12 0.08 0.13 0.12 0.12
3 10.76 2,3- T 0.03 - - 0.03 0.02 - 0.04 -
4 13.16 2P 0.02 - - 0.12 0.03 - - 0.08
5 17.3 SR B 0.13 0.62 0.05 0.04 0.14 0.06 0.45 0.22
6 17.63 7R R 0.04 0.06 0.06 0.09 0.09 0.09 0.08 0.06
7 19.35 IR - 0.01 0.02 0.03 - - 0.01 0.01
8 19.88 KW 0.47 0.67 0.26 0.72 0.29 0.45 0.63 0.75
9 20.84 5 -3 -7 0.06 0.02 0.06 0.06 0.04 0.04 0.02 0.03
10 20.94 3,6- -3 1-1% 0.06 0.13 0.22 0.33 0.07 0.14 0.07 -
11 21.28 i -6~ - s it 0.07 0.13 0.14 0.10 0.06 0.07 0.15 0.02
12 21.58 L oy It - - 0.01 0.04 - - - -
13 22.13 gamma-ifi i 5% - 0.01 0.01 0.01 0.01 - 0.01 0.01
14 22.99 1-Ef 0.01 0.01 0.01 - - - 0.01 0.01
15 23.32 i 0.05 0.03 0.04 0.05 0.01 0.05 0.03 0.02
16 23.99 Ty - 0.01 0.02 0.02 - 0.01 0.01 0.02
Bt 1.33 2.40 1.31 2.06 1.05 1.53 2.08 1.74
JEE
1 15.43 o R 0.01 - 0.01 0.01 0.01 0.01 0.01 0.01
2 16.83 (E,E)-2,4-BF —JfilE 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.01
3 17.87 R 0.02 0.01 0.02 0.02 0.01 - 0.01 -
4 18.19 E-2-2F 451 0.02 0.02 0.03 0.02 0.03 0.02 0.01 0.02
5 18.59 Xof FH 2 - 0.01 0.01 - 0.02 0.02 0.01 0.02
6 19.45 T 0.04 0.03 0.02 0.07 0.06 0.01 0.04 0.02
7 20.4 a- IR TR - - 0.01 - - 0.02 0.01 -
8 20.66 (2)-2-T- Wil 0.03 0.07 0.02 0.02 0.02 0.02 0.05 0.02
9 20.99 2 -2-T- 1 0.02 0.02 0.04 0.02 0.02 0.02 0.01 -
10 22.34 R 0.03 0.02 0.02 0.04 0.03 0.01 0.03 0.02
11 22.68 S, -2,4-F I - - - 0.01 0.01 - - 0.01
12 2431 2 -2-28 I 0.02 0.09 0.18 0.09 - - - -
13 27.83 MR- 0.48 0.36 0.19 0.20 0.05 0.36 0.11 0.22
14 35.52 A 5 - - - - - - - 0.01
Bt 0.69 0.66 0.56 0.51 0.28 0.50 0.32 0.36

i 2
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= 3(8)
X RN 55/ (ng/g)
s PREAE A /min eyl &N
Pl P2 P3 P4 P5 P6 P7 P8
1 28.36 A0SR T 2L 0.01 0.02 0.01 0.02 0.02 0.05 0.06 0.15
2 28.61 KA - 0.03 0.04 0.03 0.01 - - 0.02
3 30.02 a-2R % il 0.04 0.17 0.10 0.10 0.05 0.11 0.13 0.24
4 30.63 g1} B ST 0.08 0.12 0.10 0.12 0.05 0.13 0.09 0.31
5 31.94 BT T 0.06 0.09 0.08 0.07 0.05 0.09 0.06 0.13
6 32.12 PARGIE N ] - 0.03 0.02 0.03 - 0.04 0.03 0.04
Js8an 0.20 0.46 0.35 0.37 0.18 0.42 0.36 0.89
[i7ES
1 7.28 LR 0.34 0.35 0.26 0.43 0.22 0.33 0.23 0.36
2 21.65 FR - 0.70 - - - - - -
3 24.49 Tz 0.07 0.19 0.22 0.09 0.04 0.12 0.06 0.02
4 27.56 B R 0.04 0.25 - - 0.06 - 0.11 0.07
5 33.82 F R - 0.01 0.01 0.01 0.01 0.01 0.01 0.01
6 46.06 FrtH R 0.16 0.15 0.27 0.26 0.17 0.20 0.07 0.27
it 0.60 1.66 0.75 0.79 0.50 0.66 0.47 0.74
FES
1 6.09 LR 2T 0.65 0.28 1.74 0.41 0.68 1.61 1.31 1.22
2 12.62 2-HIL T I 2 R R 0.02 - - 0.01 - 0.03 0.10 0.01
3 19.8 2-Z.F-CL R L Tig 0.02 - - 0.01 0.05 0.04 - -
4 21.2 LR HR - - - - 0.02 0.02 - 0.03
5 21.99 R TR 0.02 0.17 0.02 0.03 0.01 0.01 0.04 -
6 24.48 2-T-J4 % P i 0.01 - - 0.01 0.01 0.02 - -
7 24.75 KGR L. TR 0.01 - 0.05 0.05 - 0.01 0.01 0.01
8 25.19 LR AT TR 0.05 0.12 0.21 0.21 0.04 0.04 0.02 0.01
9 28.56 IR TR - 0.07 - 0.01 0.01 - 0.01 -
10 3221 +—WR W 0.02 0.05 0.02 0.04 0.02 0.02 0.02 0.03
11 33.12 ARk N e 0.03 0.03 0.01 0.02 0.01 0.03 0.03 0.05
12 35.96 R 1] Y - - - 0.01 - - - -
13 46.91 KRR . Tg 0.38 0.15 0.15 0.13 0.06 0.07 0.05 0.07
14 50.96 W R 2. TR 0.07 0.01 0.03 0.01 0.01 0.02 0.02 0.01
15 51.08 T £, TR 0.35 0.11 0.13 0.06 0.03 0.07 0.03 0.11
16 51.13 R PR TR - - 0.05 0.02 0.01 0.02 - -
17 51.19 SR 2.1k 0.03 0.01 0.01 0.02 0.01 0.01 0.01 0.01
it 1.67 1.00 2.43 1.06 0.97 2.03 1.64 1.58
ENES
1 21.14 3-Z IR 0.13 0.10 0.27 0.34 0.08 0.16 0.25 0.05
2 23.15 3,4- " A SL R OR 0.02 0.03 0.02 0.02 0.02 0.03 0.02 0.03
3 24.96 4-2 I AR 0.03 0.09 0.01 0.10 0.03 0.19 0.04 0.06
4 29.18 LT 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
it 0.19 0.23 0.32 0.48 0.13 0.38 0.33 0.16
1 29.09 a-FAAR 0.11 0.03 0.06 0.05 0.02 0.03 0.02 0.02
2 29.55 ERIEiEt 0.01 - 0.01 - - - - -
3 30.18 AR 0.06 0.02 0.03 0.03 0.02 0.05 0.01 0.03
4 30.39 a1 %W 0.01 0.01 0.02 0.01 - 0.02 0.01 0.01
it 0.19 0.06 0.11 0.10 0.05 0.10 0.03 0.07

G 2 S A 1



122 B dn 2 4 R R I A 4R

F 14

ERAERLSY, 43510 1.05~2.40 pg/g Fl 0.97~2.43 pg/g ],
5 ARSI ST A R— 8 WAL P R 2
TE 8 /NFE R A FLS SR, o M R R 1 R
EP270.57 pg/g, ROBEE RS I MLFIE P8 7 0.75 ng/g,
RO RABIRAACT, TR Th R OFRTE 8 FEM,
R I H SRR, S EP i g R — 3
FERLAr R, 8 ANFE Al I AR (B E)-2,4- B T,
PR S RO N 0.48 pglg, MTEEA MBI
M(E,E)-2,4-PF I LA Be & Fig Fr BRI b, BR P2
FIRE R 0.70 pg/g Bom, HWREREH IR ERK S, &
R Bk B T AR B W RCE YRS, ATREIE pH Fiek
AN SRS AT SR S T AR o s N T e £ =
o- 5B A | o- 5 A BT 2L, AR, Xk
P o A 8 D R BREAE N RAERG S S RIERT
R A A ) SR SR, 3- R | 3,4- AR
. 4-Z SR A L T HBE 8 A ah Rl & R
JRH R, Hob P3 R P4 AR 3-Z KBS,
S3A0H 0.27 pglg M 0.34 pg/g; WIS mED, B Pl
H0.19 pg/g, HRFEMTH SR 0.03~0.11 pg/g ZHAH
XA, AR, a-FAA KR AV RS IS 6 T A S P T A

3 & 1

A I 8 AAN [ i g JREA T AR K, XA
soby o R TR P TN i JOORI%E A R0 BEAT T X LG0T 45
WR: AR AR B RE pH, B2 . VC &, BB
PR AR A YIRS A R 2R . A
ai P A IR RS pH BT 4, P B v JI A G AR e e
BRFEARIUE VC SRR F AR, S8 DPPH [ 255
BRA . ABTS' [ H T B 5w oy 10 b Bl Ol b A, Ak
NERFIR; HEAh, AR bl A Y G R R R
TEFE RN Jr T, PSRt 2 BRI G R A, HUCh
BOREIII, A [ it A 1 R T BG 42 5 PR B e A28 R 5
EHAZESR, S5 RE A SRR ZERA K LR L
TR, BRI <5 i B A B JIAE 8 AN [R] h l i Pe  JIX
FR R i B AL i SRS 2 O A R R, ARl
A EIRST T, JREA I R R N T i, X —
SRR R NN LR T IR 228, IRt ik — 2P gl
MINZRE TP R M A RA EEE .

SE B

[11 #RAE, B4, XK. NS IFR SR PR hE
JR3E, 2018, 31(4): 1-4.
LI JX, YANG LY, YUN TH. Research progress in the development and
utilization of pumpkin processed products [J]. China Cucurb Veg, 2018,
31(4): 1-4.

[2] HEH, TP, XU, 4G AT SR RSOR B R ESR A 43
. AR ETR, 2018, (9): 152-154.

[10]

[11]

[12]

[13]

[14]

FENG AIQ, DING YJ, LIU S, et al. Analysis of nutritional components in
fruit development of different varieties of pumpkin [J]. Bull Agric Sci
Technol, 2018, (9): 152-154.

W, HaM, AE, AF m R RS BRI T B s e R[],
HE SilR, 2021, 34(7): 4-7.

YANG XH, WEI YL, LI F, ef al. Research progress on active ingredients
of pumpkin and its deep processed food [J]. Cere Oils, 2021, 34(7): 4-7.
BHeLL, BeoRdy, EMEIA. AR IO 8 TZERR D] A
T, 2023, (13): 30-32.

LI YH, DUAN RF, WANG HJ. Study on the technology of pumpkin juice
beverage [J]. Farm Prod Process, 2023, (13): 30-32.
BEL, B, BIR, S RIS BUE AL
HERE[T]. B S5 ARE Tk, 2021, 47(24): 279-285.
HUANG YL, ZHAO L, HUANG Q, et al. Research progress in formation

P AL[ESERTEM

mechanism and influencing factors of flavor compounds in fermented
vegetables [J]. Food Ferment Ind, 2021, 47(24): 279-285.

A, FEBEM. K BEHEOIITBERED]. B Tall, 2023, 44(8): 225-230.
ZHAO J, TANG QL. Research progress of fermentation vegetables [J].
Food Ind, 2023, 44(8): 225-230.

PARK JS, NA HS. Development of fermented pumpkin porridge as a meal
replacement [J]. Korean J Food Preserv, 2018. DOI: 10.11002/KJFP.
2018.25.5.501

PARK, EUN J, CORALIA V, et al. Fortification of gamma-aminobutyric
acid and bioactive compounds in Cucurbita moschata by novel two-step
fermentation using Bacillus subtilis and Lactobacillus plantarum [J].
LWT-Food Sci Technol, 2019. DOI: 10.1016/j.1wt.2018.07.065
DIMITROVSKI D, VETADJOKA MD, HRISTOV H, et al. Developing
probiotic pumpkin juice by fermentation with commercial probiotic strain
Lactobacillus casei 431 [J]. J Food Process Preserv, 2021. DOI:
10.1111/jfpp.15245

A, R, Bl S5 BT R R ILER B AT L S E ],
W EIF%, 2014, 35(2): 99-102.

LI H, ZHAO J, CHEN C, et al. Isolation and identification of lactobacillus
for pumpkin juice fermentation [J]. Food Res Dev, 2014, 35(2): 99-102.
S, MR, BRAP. PRI R A B TR B T R P R
WFSE[I]. R E R, 2016, 35(4): 92-97.

PENG XX, LIN WF, CHEN Z. Study on volatile compounds of fermented
pumpkin juice by two Lactobacillus [J]. China Brew, 2016, 35(4): 92-97.
T, R, A3EAr, S ORISR R R B LU S s
S A KRBT, 2021, 47(10): 87-95.

YE Z, SHANG ZX, LI MQ, et al. Comparison and comprehensive
analysis of quality characteristics of fermented Xiaomila in different
cultivars [J]. Food Ferment Ind, 2021, 47(10): 87-95.

B, T, AREIR, SF. AFSFSRSRI R RS T AR ].
BUCE SR, 2022, 38(5): 43-55.

LUO WS, ZHANG Y, XU YJ, et al. Effects of different mustard varieties
on the quality of fermented pickle [J]. Mod Food Sci Technol, 2022, 38(5):
43-55.

VLT, FHe, JBHR, 55 ARG Rh ot 2 TR BIORR it TR XUk 11
FZMA[T]. o RS, 2023, 48(4): 1-6.

JIANG XM, WANG F, ZHOU SD, et al. Effects of different chili varieties
on the quality and flavor of fermented minced chili [J]. China Cond, 2023,
48(4): 1-6.



%5 23 4]

PR, S ANIE] SRR TR AP Al 0T LB S

123

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

AW, AEUKE, i, . CCo-y HFLAR B S BRI G
HUSZIRI[T]. BAh 4 A R AA4R, 2021, 12(15): 6042-6048.

SHI B, LI YF, HE YB, et al. Effects of boCo—y ray irradiation on storage
quality of “Guichang” kiwifruit [J]. J Food Saf Qual, 2021, 12(15):
6042-6048.

HU QP, XU JG. Profiles of carotenoids, anthocyanins, phenolics, and
antioxidant activity of selected color waxy corn grains during maturation [J].
J Agric Food Chem, 2011, 59(5): 2026-2033.

TANG W, XING Z, LI C, et al. Molecular mechanisms and in vitro
antioxidant effects of Lactobacillus plantarum MAZ2 [J]. Food Chem, 2017,
221: 1642-1649.

XUEk, BRI, BhE, 4. ABTS 54 AUE-Fe® Wil E fiid e i b ek
REST LB HTIT]. B Tk, 2013, 34(3): 120-124.

LIU W, QIU L, YANG J, et al. Comparisons of the performance of ABTS
and (1,10)-2 phenanthroline-Fe*" in antioxidant capacity measuring [J].
Food Ind, 2013, 34(3): 120-124.

REHE, SRR, IMSE, AF. mIROBOH RN E R TP A ILR D).
FE[ Rk A, 2012, 37(7): 71-73.

XIONG Y, XUN SY, SUN L, ef al. Determination of organic acids in sour
soup by high performance liquid chromatography [J]. China Cond, 2012,
37(7): 71-73.

g, FEMK, 20K, 5. LR KRR R RUE Y X R R R
YR RZE ], £ Tk, 2022, 43(19): 177-190.

HE YB, LI GL, LI YF, et al. Analysis of microflora and volatile
substances change in red sour soup during fermentation [J]. Sci Technol
Food Ind, 2022, 43(19): 177-190.

TEAA, BRI, 8L, A5 REEXTH MR SCR B AR o KR A 52 1],
Bl 5 R BT, 2021, 47: 233-240.

WANG DD, BAO YB, GUAN R, et al. Effect of temperature on the flavor
of cabbage Paocai during fermentation [J]. Food Ferment Ind, 2021, 47:
233-240.

Fah, B, TRIEME, S5 5 FICIEI 2525 B R TR R VIR A R T g
BAALTEVERFTE[I]. B & B RIA4R, 2021, 12(19): 7732-7737.
YUAN J, KANG SJ, ZHANG HY, et al. Study on fermentation
performance and antioxidant activity of Cucurbita moschata D. pulp
fermented by 5 kinds of different probiotics [J]. J Food Saf Qual, 2021,
12(19): 7732-7737.

RAMESH MN, WOLF W, TEVINI D, et al. Microwave blanching of
vegetables [J]. J Food Sci, 2002, 67(1): 390-398.

Trslin, B, S [l R TR B 2R A v 22 1 5 4 (90 23-# ).
A4 51, 2019. DOT: 10.16043/j.cnki.cfs.2019.21.071

QIAO SL, CAO YL. Determination and analysis of polyphenol content in
peel and pulp of different varieties of pumpkin [J]. China Food Saf Magaz,
2019. DOLI: 10.16043/j.cnki.cfs.2019.21.071

FULGENTIUS L, AMANDA S, KOONIJ S. Determination of radical
scavenging activity and total phenols of wine and spices: A randomized
study [J]. Antioxidants, 2013, 2(3): 110-121.

FAVARO G, PASTORE P, SACCANI G, et al. Determination of biogenic
amines in fresh and processed meat by ion chromatography and integrated
pulsed amperometric detection on Au electrode [J]. Food Chem, 2007,
105(4): 1652-1658.

TR, BRI, MU, SF SSORHREINE T IR B R 8 A
Yl R [I]. a5 R EETL, 2013, 39(5): 161-165.

[28

[29

[30]

[31

[32]

(33

[34

[35

XING Q, CHEN H, QU GQ, et al. The content of 8 bioamines in pickled
vegetables was determined by HPLC [J]. Food Ferment Ind, 2013, 39(5):
161-165.

A, ML AP TR A R, BT, 2023,
(11): 32-35.

LI W, YANG M. Effects of biogenic amines on food quality and safety [J].
China Food Saf Magaz, 2023, (11): 32-35.

JIN YH, LEE JH, PARK YK, et al. The occurrence of biogenic amines
and determination of biogenic amine-producing lactic acid bacteria in
kkakdugi and chonggak kimchi [J]. Foods, 2019, 8(2): 73.

RN, R, RIS, G fRGUR IR AR E IR ]
SRS, 2019, 40(15): 345-348.

TANG XM, TANG Y, ZHANG QS, et al. Research progress of biogenic
amines in traditional fermented vegetable [J]. Sci Technol Food Ind, 2019,
40(15): 345-348.

WS, THIALNG, ZRFE, AR, SUE A HLR A BRI Ty B A1),
RS, 2018, 37(6): 183-187.

ZENG JL, MA YP, QIN D, et al. Research on effect and detection method
of organic acids in fruit wine [J]. China Brew, 2018, 37(6): 183—187.
MR, T, skfi, 55 AR SF LA L AR A AU B Uo7
il iRk, 2022, 47(9): 257-263.

TIAN XC, YI R, ZHANG QR, et al. Analysis of organic acids and
flavoring components in jujube wines produced by different varieties of
jujube [J]. Food Sci Technol, 2022, 47(9): 257-263.

JEAR, XUfh, 4, & IR ERERR T A SATI]. B
A, 2014, 30(5): 301-310.

ZHOU CL, LIU W, LI H, et al. Mixed culture fermentation of pumpkin
juice and its aroma analysis [J]. Mod Food Sci Technol, 2014, 30(5):
301-310.

W%, I, Atk R AR R R R R R A2 AR (D).
BT 5T %, 2021, 42(15): 8-14.

PENG XX, GUO QY, YANG SL. The change of volatile compounds in
fermented pumpkin juice [J]. Food Res Dev, 2021, 42(15): 8-14.

AR B e R IR R I R KR LAY o3 LL AR (D). B AR,
2010, 31(2): 208-210.

LI Y. Solid phase microextraction followed by GC-MS analysis of volatile
flavor compounds in fresh pumpkin and pumpkin kuice [J]. Food Sci,

2010, 31(2): 208-210.
(BSR4 shois RBLK)

(E=TER

BEg%, i, hERRA, TERAR
HEAR~BMI,
E-mail: 776541025@qq.com

FkE, BL, BARRA, TEHARS
BR~mMT.
E-mail: 344856786@qq.com



