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Abstract: This research aimed to understand the changing trend of the long-term storage quality of Suli pear paste, and
determine its suitable storage period. In this research, the effects of storage period on the quality of the paste were evaluated
and analyzed through measuring the total number of colonies, color difference value, pH value, total sugar, amino acid
nitrogen, total phenolic content, and other appearance color, nutritional quality indexes and volatile components of the paste,
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and principal component analysis and correlation analysis were performed on the indexes of the paste stored for different

periods. The results showed that the total number of colonies of Suli pear paste after being stored for different storage

periods were 37.0~67.0 CFU/mL, which all complied with the food safety microbial limited standard. The Suli pear paste

system after 32 months of storage was relatively stable, with the values of precipitation rate, clarity, stability and cloudiness

value were 2.29%, 18%, 0.87% and 1.62, respectively. After 24 months of storage, the quality of Suli pear paste remained
good, with the contents of total phenolics (2 060.68 mg/L), total flavonoids (754.33 mg/L) and soluble protein (67.19 mg/L)

increased significantly (P<0.05). The DPPH clearance rate (91.62%) and amino acid nitrogen (124.93 mg/L) were insignificantly

different from those stored for 10 months (£>0.05); The pH value (4.71) and total sugar (75.36%) were insignificantly

different from those stored for 2 months (P>0.05). With the extension of storage period, the number of different types of

volatile components in the paste increased, and within 24 months of storage, the irritating volatile substances were not the

characteristic substances. Comprehensive analysis showed that the pear paste could maintain better quality over a 24-month

storage, thus, a storage period of 24 months is appropriate for Suli pear paste.

Key words: suli pear paste; storage period; quality; volatile components

e EGHES TR, 2022 AL 19265 /7 t,
FERRSER . A LLANE S = ROK R . LN TR Ak
iyt AL L R i E B TR, HAH RS
B —EFRE RSN EIR, TR TEAE 75%~80%
Z 08, KEPELEH 957 mPass B b, RICNRIBIELE
Ak, MENTERECE ETED L, 7F
(ARFORIEY (RFENHY F2HEEGICH. 3
B UAMEMERLI A ERL, Sdt. g, R4S TP
HEEEY, ERE THMANZHEREKSY, B
TR, ATEVERE . ZEyE. BEESR. 4EE R
RE B LT YRS, KB NARIE A Z R 2i 4k,
PR iR, LAl EEEHAY %, TAY
BT, Mul 2 EPERE T2 S8 KRHIE
Mot ZUE IR RY. 48
FREMTY . i EREMAEE L, HR
WIbRE B KEAR TR AL, TR &1
27 FPALE PR S AT A, EE R BOR IR
OGS, A IRELE K B 5 1 o o 28 A A A
ALE IS B PR ) ) SR WA SGHRIE .

BRAL R IR E AR o b, RASKR, Wik, B
#¥w, HrEfTR-s2E, &I TRAFNR
FERL, R RS, L PE. BRI R,
Hr, el e b B T IO E R A
2%, WRMEMHATX, MEFEEELR. ¥
T, AHFF LT R G — K T A P AR AN [
HERERBLE  CCLTCARAT s 0 I BR AL R 5 R Skt
BE 2 AS RN (8] 2% A R IR AL T, S H
GC-MS FARXS BRBLE 1 R M AT 7007, NERELH
(03 BB BR AT FE SR AR AR, RN AT

2 A P IR R AR TR
1 #MRE5REE

1.1 M. KA Fa s
111 ##

T AR T B A PR A J) AR AR A [R] B )
(2. 10. 19. 24. 32. 36. 40. 50. 55 H) Ef&LE,
Wl PR B

WRALE I T T 20

B ik — ik~ BB - HE - i - Ko - AR RS
- REHE
1.12 KA

ST AR N AT 4l AR 9. LR
LR TR, KT RLE R R A R A F
MR BRERE . WATHE, 254 Bk A0 A R
Ad s B, AR RAERFIERAR Lt
Pl , BR50 sigma-aldrich fb22 R 7 A 7] A8 AR,
RN THRAR: TKOEE. KRS, M
B THRAR s WM. MRS, K
BEA B EABHEAERAA; AT HERE
G-250. 4 IMiEE A, EBEREREMREAR
AF; BETER, IR AR RA A
1,1- SRR 2- =R B R, g 22 sk AR AL B
BB mAERAR . &M (aitg), LEEx
AR R G R A F] ; 2- F AL -3- PEfiil (i
G, EEBR RO HE A,

113 EZERBRE
CR-400 (4= AT, HAMJERERRIEA

al

185




MR B

Modern Food Science and Technology

2025, Vol.41, No.9

FE-28 R P51, Madeih —FER 2 ( Bilg) AIRAF
HC-2518R sl ¥ R B O bL, b B AR A
BWHIRAHE ; BWS-5 fHIR/KIB#, Lilg—EEHAL
WAHR AT ; BSA423S-CW TR, J&&E 1 mg, 1
EFE 2 R AT 5 AS90 FAFE LG R KA AT W4
N, RS ZAGER A R A A 8890B/5977B Y
AAREE - PSR, EE 2R R A
HP-5MS E41% ik (30 mx0.25 mm, 0.25 um),
g e 1 S B BB A R A 7] 5 FlavourSpee 7
A - BB, EmE GAS AF; DB-
WAX i (30 mx0.53 mm, 1 pm), [ RESTE

AR

12,1 BREFHRZ LGN

Z [ GB 4789.2-2016 (£ i 2 4= B K brE & i
TR 0 R 6 T A SO s DU T V2 A T
122 BERELFpHAA. SMULE 6N E

28 GB 18963-2012 (i 4s 3 )" i 7 1%,
W ERALE TSS S BMBEE 11.5%, W% pHH. &
FH. mEE. et BIEE. BOUiER.
1.2.2.1 pHEKIME

B IE S5 0 pH T2 N BRELE R BT 1 T 2
TNOHERE, RrEEReE il pH E.
1222 BZEEKNE

il PR HE S 0 L 2 A B AT R (LD, 4
B (a). BT (b, MR (C) HIE .
1.2.2.3  EIEE RN E

UE B ALVE KIE R N L, DLZREAKCN
ST, 7E 625 nm AL EiE =,
1.2.2.4  ESOPLTE R PN E

KRR, HRAEEMBERT 3 500 r/min &0
15 min, HUHF EIEREMREIUERE. HE 3 K.
DUERITEW AN (1D Fis:

B-A

KF:

Y——iiE &, %;

A——BRNEHRE, g;

B—— B SE R REREAE, g

C——BSEFLENRE, g
1.2.2.5 = FEEARS @ Ml e

%% Ertugay %" kR A s, BRELE K

Y=

x100% Q)

186

760 t/min &0 10 min, P _EJE M E 625 nm &b
I FEE R = BEAR,  DAZSTRAK NI s TRALE 7K
4200 r/min £5.0> 15 min, WHL FIEHIIE 625 nm Ak
I G BEME, AR IR, R it S n A=
(2) FR:

Y:% <100% 2)

1
XF:
Y——HRE M, %;
C,——# & 760 r/min & = & £ &R A 625 nm 49K K
JEAR;
C,——#dt 4 200 r/min & /& L&A 625 nm 895Kk
JEAR.

123 BRELF SbJR A6 AR 60 M 2
1.2.3.1 e p & & e

Ak P ik, LR T ONARHERE
@Al 42 y=0.967x (R’=0.998).
1.2.3.2 S Erile

SR ISP vk, ALE A KFRRE 10
fifa, #ATIE, DO B TSN PR HERE S g ar
b2k y=0.365x (R’=0.994).
1233 AIVEMEE AR E

KAE D iiik, AU IMZER KRR 10 £,
40 °C # #2520 min, 10 000 r/min & -C» 20 min,
B 3BT I, LA L3 B IS RO bR AR
ST AR £ 1=13.83x-6.783 (R’=0.992).
1234 HERSE SR E

S ML VAR B, RE 1 g BRAY
B INZRKARRE 50 £%, WL 1 mL S AR, DABR
TR N B A &T,  BESIARE T 2% 1=0.124 5x—
0.001 1 (R*=0.983)
1.2.3.5  =HEEERNE

22 F R I B - BRR b R ms AR 15 2,
Fik AL & F4 % 10 000 £%, 10 000 r/min & > 20 min,
B BB 1 mL #EAT I, DU &1 R bR AERE g 5L
bt 2k y=133.41x-4.595 (R*=0.991)
1.2.3.6 DPPHIERRZR Il 2

DPPH & B R (2 2% Li Wik, Wit
0.2 mL FIBRBLE MR, I 3.8 mL 0.02 g/mL 1)
DPPH ZBE#E W AMAAFE 5, LAANES I DPPH 1) &
BV VRE Jynt i, DLl v WS i DPPH & BV R
I . fEZIR FE#EEN 45 min 5, T 510 nm
Ak 53 ) 5E W AR o




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.9

124 BRELEEL MRS OAT
1.2.4.1 GC-MSW & KM

%7 Giannetti 25U ()05 VRIS A Bk sh, BUALERE
i 1.0 g T, A 0.20 g NaCl #1 5 uL NFRY
(2- I JE-3- B, JiEikfE 0.031 g/L), 60 CHEE
N TP RS P4 20 min, P 5K SPME %
B T0 25 W Bt 30 min, 48 J5 HEAT €008 F05 3% 20 #7 o
a1k 5% F « HP-5SMS B4 i AE (30 mx0.25 mm,
0.25 um) ; HERE LR 260 °C, #/< v He (4ifF
99.999%), ¥ifE 1 mL/min, AN/MABEEE. THEFLF
TN 40 'C, fREF 3 min /5L 2 °C /min [
FETHE A 70 °C, B LL 5 °C /min 38 TFHR % 150 °C,
FELL 8 °C /min [P EFHE R 230 'C 5 Bk akfit: H
FETHEE (ED, HTRENT0eV, B FIHIE
[E5 230 °C, BEHIRE N 230 °C, s
N m/z 35~500, VBRI E] 2 min. KSR SE B
T 5 T S NIST 15 22 dE AT A 20T bk A7 8 1%
TEECUCICFE KT 80% E AW % e it FH T AR
THEIERYEY R 458 2 & o
1.2.42  GC-IMSI 4% K MRSy

22 Wang " I 05 AN AT BB, HERA BRI ER
AUERES 1 mL #F % 2 mL, BT 20 mL TASH S,
60 CHEH 15 min JodbfE. BEILIRFE: 60 C, WEfk
BFE): 15 min, BEFEAARFE: 500 uL 5 Ardidbhe;
I3 : 500 t/min 5 HEFEERIREE: 85 C o LR AR -
60 C; #A: maiz (A =99.999%) ; T+
JE: WA E 2.00 mL/min f£%F 2 min, 7E 8 min
W22 2 10.00 mL/min, 7£ 10 min A £k P14
% 100.00 mL/min, f&#F 10 min. 3% 32 17 &5 [A]:
30 min ; HEFECESE: 80 C.

IMS %M. HER: miE GH) ; TBEKE:
53mm ; HIZEE: 500 Viem ; IEREERE: 45 C ;
EBEA: mAiEA (4 =99.999%) ; i :
150 mL/min ; IF & 7. GC R E 5% (NIST
2020) EHE P AT IMS 1T 2 B[R] B0 22 R 2= A EE X
X EARPIEEAT AT
1.3 HAEAT

X F Microsoft Excel 2022 ZbFREHE, SPSS 19.0
IINT IR AT 22 5 BB L AR SR 32 A T
HFH Origin 2020 #1414, 18 H Gallery Plot fi{:
BHTHRSUERE R . RISV 3 CFAT .

2 HBREDMH

21 AEEEAMNEFEETEELEENTH
AR R M N E TR, BE. B
REZERUEY R RIRTS YL RE, I8 S BT 1R e
B R AR . BB AE, R R
HAM R AL B B 7% M B 37.0~67.0 CFU/mL 2 ],
ANE e A FEAEREES, HHEYWRT
100 CFU/mL, £F & W48 7T 1 & % 4 GB1735-2015
F kA R B AR UE"™ . — 7 T R AL BRI R HE T B
KH 120 CLLERER R K4 K2 BMAEY, B—
77 TH B AL E 1) v] v ME S TV TE 75%~80% 2 [8], ]
BRRERBIEE, MEEAK. Kk, EdE
TE BN 58 Tovd: EE AN R AR AL R S T A 45
80
70
60
50 +
40+
30+
20 +

10 -
0

BV 5% / (CFU/mL)

W 18] / A
1 A [E) e e B 18] 3o B B 5 1 % S BB S
Fig.1 The effect of different storage times on the total

bacterial count of Suli pear paste
E: FERE, KTFZBFERRLENALERE £ HF
(P<<0.05).

22 R R AL AR R
e, 55 AN H B BRALE R 8 1] 8 IR B 2R v R
AL A AR RIS I A B AR, B L
MRS E 1 SRR A2 AR B A o oAt et 3
IERELE IR A E T AR, =M. fa
58 VEAN B O DTE 32 R WA R Gifa e Ve B 2R
BB, =M T A8 (138 B R ATE
EM, mFE LA, P2 AN A 041 F110 A
H (0.59) WMFAELE = FEBE, WHERELE b &
TR, YRR AR, ATOVEE . DL R
BAGs M 19 AN HIFGs, = EEEmn, BRI
R E] 40 AN H 2 B E A GE R — AR BT
(1.09~1.62), V&5 & o 0 ek If [1) E K F 4852\ 3% P

187




MR B

Modern Food Science and Technology

2025, Vol.41, No.9

i, Wi 40 A H ¥ B2 T 46 1 53.49% 3 B
% 9.74% (P<<0.05). T S BE 7 ffbE & PR R
TR JN, Rt iR A e A 2, fe s
Wi 36 AN A I SURIBRE B 2 7 B3, DU R 40
AR EZER, B 1.97% WA 4.08% ; I 50
MR, = EE TUERRIEF S, etk &
TEREFRR, NFC ¥ RAUZE G GV 35 d a2k
LG RE, it b 3 1 Ar A, EEIY 2 A A
W, BREALE L. o . b E. C RS, EY
WA 37.44. 274, 8.81 F19.01, IS BRALE (13 Bl
SRE. BRI, LI RR P i, B I R
WKLl o . b M. C HZE N, BREE
HA L RE A, etk LS50 10 A,
a ffi. b . CESI 19 MH E R KRB EFH
K (P>0.05), 1t B IRALE (0 {8 78 058U N 32
WA, EHEIAE T 0 B R 4 v A A
5 ek i 1B B A G, AT RE T AR B ERALE
TSR F v A o R R SR T BT AR
BRAT (o, 4575 5 50 v T ek 300 I oo {28 AR AN B 25
gi b, BRI AR, BRALE Fe e T RO VE T B R
iC, DUERIN, OFERR, WEMMERIK, I
i 32 N H 2 WA AL E R Rcke e, T 32 4 H
PUER. BIEE. Fett. sEMH. 290N 2.29%.
18%. 0.87% A1 1.62.

23 FREEMATAF &R0 B

H 2 A4, BECEE A, BRELE pH {H.
SRS B, AR pH (. b
R BRI, pH (B AR5 40 AN H I 5
FRRAG, M 475 FRE 455, KBS R (5534%) f7E
5 50 S H B ERRK. S, S R EE A

R AR S =M DPPH i B R AR 2 Je 1 05 %
G FRELCEI 2 AN, S, S5, 7]
BWEEE. AERARETED NN 1 604.92 mg/L.
43868 mg/L. 3436 mg/lL Al 10321 mgL ; "k £ 24 4>
HIEF, Sy (206068 mglL) L3RR (75433 mg/L). W]
WIEEASE (67.19 mg/L) BEWM (P<0.05),
pHE M E 470, AREBRESA TR INE
124.93 mg/L, 57k 10 ™~ H ) (131.55 mg/L) %
RARE (P>005), B (7536%) &S50
AR ERAREE (P>0.05); M40 HITFEE,
DPPH /& FR# . SBHH, ERSE S EL D 5,
E53 3 98.11%. 149349 mg/L 1 30927 mg/L, &
RAAEMEE A SRR 50 N HIAREAE, ShE
AIRE T IR B BRI AR, &M AL S S AN )
R BRI BT, TRALE pH (EFE 2 4.30. JE W]
HEEPYYCH B R 150 d T Al v vl 2R el Al
VIR 6 R A T 3 2t AN SEh 8 IR B, 38 AT
HHEE AT RAEESEAN TR, RSP
J8 100 d IR G B4 b By 2 & T 2R ot A AL B
B AT FEAS, ARE A Sy, SRR W
PEER B SR PR 3G 0 5 PRAIG,  RT B8 HH T 9 & et
(AN ], IR 28 I N () %5 B KOs 55 AN H Tkt
ROWFFE P VU EIAE 150 d 2 N5 A& & A4
P il R T A B R A =R DPPH 5 bR A R 22 fh s
P Rk, BRELE K I AT A A 8T iR
RO, AEAVENER B nl i v 2 I A2 T BTk
AP, W REERALE TR A — RAIEARY,
EWRK TYIREM, B2, BREVE A AR
MU £ TRE— B0 7. 28 EANR, BRELE I 24
AN H AR SR, I 40 S H ERALE pH E T
EPECE 4.55, VLR ERELE BS54 .

R AR B X ERRCE SN B FE R

Table 1 Effect of different storage periods on the appearance and color of Suli pear paste

R atE A R BEE% AR % = AL L a b c
2 3.92+0.46 53.49+0.50° 0.97+0.01° 0.41+0.00° 37.44+1.62° 274+029° 8.81+222" 9.01+224"
10 1.59+0.39° 32.94+0.09° 0.96+0.01™ 0.59+0.00" 25.76+0.22° 0.89+0.07° 2.95+0.321" 3.09+0.33"
19 2.76 £0.27° 27.78£0.01° 0.92+0.01° 1.09+0.00° 25.53+0.06* 1.92+0.09° 221%0.10" 2.92+0.13
24 2.19+0.26° 32.07+0.05 0.87+0.00° 1.30+0.00° 25.77+0.05° 1.82+0.05° 2.77+0.08" 3.32+0.09°
32 229+0.53  18.00+0.50° 1.05+0.01" 1.62+0.06" 25.94+0.32" 1.73+0.30" 2.35+0.11" 3.50%0.41°
36 1.97+021° 1338+0.02" 0.53+0.02° 127+0.00° 24.58+0.16° 1.72+0.03° 1.13+£0.02° 1.82+0.12°
40 4.08+0.45°  9.74+0.00° 0.50+0.01° 1.17+0.00° 24.43£0.00° 1.80+0.06° 122+0.16" 1.81+0.06"
50 429+1.13°  843%0.12" 0.51+0.04° 285%0.01° 25.01%0.03° 1.67+0.04° 1.17+0.02° 2.04+0.02°
55 9.02+0.72" 7.94+0.01" 0.32+0.00" 2.83+0.02" 27.05+0.03° 1.48+0.02° 245+0.02" 2.86+0.02°

A FEHRE, ATEBRERRLHDALRE 2R (P<0.05), TH.
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Table 2 The influence of different storage periods on the quality indicators of Suli pear paste

2 3 1] BBy b S 30 THEkES  RABRER EME4ASE  DPPH-#HhE
/A pH f /(mg/L) /(mg/L) /(mg/L) /(mg/L) 1% 1%
2 475+0.00° 1604.92+38.63°  438.68+735  3436+1.62" 10321+2.54" 71.07+1.03" 90.27*0.75%
10 472+0.00° 181836+71.97°  600.98+9.21° 3870+ 1.43% 131.55+1.00° 74.81+1.91" 92.64+193"
19 472+0.00° 175158 +46.11° 579.97+12.41° 38.64+0.52° 120.10+3.42° 75.60+2.36" 92.43+0.57
24 471+0.00° 2060.68 10588 75433 +14.95' 67.19+1.58" 124.93+£241° 7563 +0.30° 91.62*0.91"
32 470+0.00° 222583 +134.857 92847 +14.18  77.95+1.79° 150.70 +21.04" 73.06+2.62" 93.60 = 1.62"
36 470+0.00° 2390.99+7830° 1102.61 +16.89" 84.41+0.32" 176.47=0.34° 68.64*3.47" 9559+131"
40 455+0.00° 2660.62+69.69° 1493.49+17.44° 9474+0.50° 309.27+0.48" 66.07+2.89™ 98.11*1.14°
50 457+0.00° 2813.61 £56.53° 1178.58+0.86" 184.85=0.64" 216.52+0.78" 5534+254" 92.36+122"
55 430+0.00' 250677820 1103.07+837" 104.98+0.61° 222.70+251° 51.67+1.31° 86.67+2.18"

2.4 FE B BR AL T SR
* 3 BATELIERNSARFRETBHGE

Table 3 Load values of explanatory variables for various
common factors of physicochemical indicators of Suli pear paste

FAF Fl1 F2 F3
pH {4 0.781 -0.515 0.175
IR -0.513 0.796 -0.125
B 0.970 0.164 0.006
At 0.931 -0.220 -0.124
=L -0.825 0.354 -0.252
BBy -0.950 -0.001 0.242
B H 1 -0.899 -0.112 0.396
AABRAE R -0.839 0.006 0.414
TEnEG -0.822 0.157 0.135
B A 0.771 -0.597 0.006
L' M4 0.667 0.687 0.253
a {1k 0.454 0.459 0.614
b A 0.777 0.583 0.170
C' 1k 0.719 0.596 0.329
DPPH # % -0.122 -0.758 0.628
FETTERE % 58.881 22.973 10.024
RATTRE /% 58.881 81.854 91.878

A FRIKIHRD A BT LATART 0.6 494647,

S TR AL EF 9 AN PSRN 1610 pHL {8 %% 15 A 4
BEAT ER M, TR 3. BF) 3 A B
g 3 AT I R TTERARON 91.878%, HIE T
BT S6 AR KR 405 B TR B R E R . R4

JVE % I 1 IR - 307 R B 45 R 45 B VI aa SRR AE (B &8 /D B2
KT 1R ZER, & 71 Bk far 4 6B 2220 K
T 0.6 AR EAF N TR RE iR AR . FI B+
J7 Z DT R 58.881%, 4E pHAH. WG, €
ey ZEE. BB, B, FIEREE. TR
WAL SPE L E b E. CE: RPHTHED
BRE 22.973%, HAEVUER. L H. DPPH iEH%%;
F3 B’ 775 2 518k % 10.024%, 135 o {5 A1 DPPH

HERE . FINF3 %R AR TIREME, &
By H 5 Z 5Tk AR, RS 5 22 TR R AT B AR Y

Y=0.588 81F1+0.229 73F2+0.100 24F3. IRIEAAI L}
LA, RICH 24 /™ A MERELE 13504 0.138
HEfESE 3 i 255K 1. 2. 405, i 24 M H

Z N HIERELE R B A B i, BLE i B
FRM 24 N H

R4 TRCHEMNERNEHESEILER
Table 4 Comparison of comprehensive scores of Suli pear

paste during different storage periods
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2 1.528 1
10 0.055 4
19 0.194 2
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32 -0.086 5
36 -0.312 6
40 -0.490 8
50 -0.441 7
55 -0.586 9
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Fig.2 Total ion chromatogram of volatile compounds in

Suli pear paste at different storage periods
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Table 7 Qualitative results of volatile compounds in Suli pear paste during different storageperiods
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