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Abstract: Taking grey jujubes from six main producing regions in China as the research objects, the fuzzy sensory evaluation method was
used to conduct a comprehensive sensory evaluation on these grey jujubes, and the difference in structural parameters, color difference
parameters, and physico-chemical and nutritional parameters among the jujubes were simultaneously analyzed. The results showed that the gray
jujubes in Ruogiang area of Xinjiang had the highest comprehensive sensory score (85.62), and those from the Xinzheng area of Henan had the
lowest comprehensive sensory score (72.62), thus, the former was ranked higher than the latter in sensory evaluation. The variation of the red
values, a values, of fruit peel was 21.78~24.63, while the variation of the yellow values, b values, of fruit flesh was 28.44-32.22. Among them,
the peel of the grey jujubes from the Tumushuk region had the highest redness, and the flesh of the grey jujubes from the Hetian region had the
highest yellowness. The texture data showed that the grey jujube in Aral and Ruogiang regions were firmer, more compact and chewier, while
the chewability and cohesiveness of the grey jujubes in Xinzheng region were relatively poor. The contents of total sugars, reducing sugars, total
acids, vitamin C, total phenolics of the grey jujubes from all the regions were 76.47~84.95 g/100 g, 32.30~46.90 g/100 g, 4.28~5.34 g/kg,
15.56~30.12 mg/100 g, 1622.30~1756.00 mg/kg, respectively. The nutritional indices of the Xinjiang grey jujube were significantly higher than
those of Henan Xinzheng. The correlation between sensory and physico-chemical results indicated that the difference in the a value of fruit peel
could characterize the color quality of jujube fruit, and the texture parameters such as firmness and chewiness could be used to evaluate the
tissue state of jujube fruit.

G

R, b A E] P AR AR BRI (O] DA R, 2021,37(7):148-154,+293

SONG Ye, WANG Jian-zhong. Evaluation of sensory and physico-chemical properties of grey jujube from different producing regions [J].
Modern Food Science and Technology, 2021, 37(7): 148-154, +293

WS HER: 2020-11-15

HEWB: ERESHEITREE (2017YFD0400104)

Y& b (1980-) , &, ARG, HIRAR: RRRERESE

BiRMEE: @ (1952-) , B, WiRR, WRAE: REROE. /i MIRRREHRIIRR

148



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.7

Key words: producing region, gray jujube, quality, comprehensive evaluation

e [ 2 A AR 1 R A AT A e X, 4
A At Fi 95% LA b R A TSR A=, 7R AT
2B = FBE By o gt 32 S, b R AL g
HHELRORHE R, 2009 Z 2019 HF4E A 4 [ 20
(IR TR 836 K GH N 9.10%. 2019 4, FR[E LD
APEINAR N 285 JI AW, FoEN 750 Ji to Hr,
IRRJHECE, KSR, WadEs, K. W
JRAIR, AARAS, nIREEREIS 97.3%, FN&HZ
PR TR Z M G, AR EFANMER
LAMEEDIEE, o BRGNS, BEE
AR BB R, AT 5 ot o (1) R kb
SRETE IR TR R i ST SR S o R B bR
—, MH&ESE TN REM. HETE N AR E
FEX FELEHE. W, LR TE. BRibts
Pl RIHIRANE, 28 2 BA [FREIE S 5T

BT, SRR T R P A LR
S R AW E LY, QA an 0Ll S (=% s e 7 N
e AR S5 IR T VPR DA £ 22 J A S5
AR TR, Rl B E TR S A T
Z AR SRR TR S . ARSLIRNR H 6 NN
HOIX ARG AT T SR S IR E VRN, @I PN
FEX ISR G K L5 A S TUHEAT T R R
b, DU KR 2R, SEESHImEn,
DI A B AT RREER o[RS AR SEZ IG5 A [
PR B IS SECE TR T T 2
ST, FHR S SR TRAREAT AR T, DAASS
SRR AR PR, I RTINS SR E IR
BATHERR VPN AR, FHRAEN EAEA AR i 1Y)
P TRbR, R EWEE PN SRR 2, NIEEEA
[ b AR b PR B AR

1 MRERE

L1 AR5 B

SEIAPRL: ARORHUHTIER B R A PR A F 6
B, BRI T T4, R A E
SERTHI/R, CBETEEANE, FrsEe e, BRI O, B
SRR L TR o

KR WRERR, SEAE, FIELLIRIRA,
EMIH, AR, KO, CRRE, TEEL
B, OESRREN, HEREN, BRIRDN, BRI, R, 6
B2, WRIRIR, IR P EyakEsml, W7, 95%
LI, BERARORT, MR, BRIREN, 2,6- SEE

By, wlet, NS,
12 PE5%E%E

DP410 H23 1846, HA Uamato; MS304S Hi1
KV, MRFE-FER Z A AR AR HH-6 (iR
i, ffE OLABO; KS-1053 BEERIFEHL, | INTTHr
FEEZEEFRA T, TU-1810 4= ESIEAMAT WA e e
ih, deRE s AR A PR 5L AR Sorvall ST8 &
Ol S5 Thermo; SH220 A7 887X, 1L ARIERER
FAEAPR AR K840 YLIREREAL, 1LIARIERER
AR AT CM-5 76l ea{, HA KONICA
MINOLTA; TAXT Plus Jfif4{%, JE[E Stable Micro
Systems.,

13 LR

131 #FHIEAIIFNZ

SAESME GB/T 10782-2006 (ZERimM) sk
MR E I D, B RS B GB
5009.7-2016 (B fb 224 FARE £ g JEUE 0
Y PR EEW Y, EARSK GB
5009.5-2016 (& ft 22 4= SARE £ 2 1 1l
Y YL E R M, MBSIR GBIT
12456-2008 £ H BRI E Y HH BRI VD
£, Ve 1 GB 5009.86-2016 (£ 22 4 H bRt
BRI E ) o 2,6- — S EEmRg iR

2R Folin-Ciocalteu ", m&fE&k. BUA
F£5.09, FJ 80 mL 7K¥EA 100 mL ZFE3H N K
BARIRE 30 min, HUH, WA, 2, BL2.0 mL R
FREV . 8000 r/min &5.0» 4 min, HL 1.0 mL FiEW,
HIA 5.0 mL 7K, 1.0 mL Folin 17141 3.0 mL BRERENTE
W, TE 2 h, 765 nm NMISEWOLRE, IKET
fRit. FIRSKIGIE R = ME, BCPAE.
132 & EFBAFNE

BRI CM-5 736l B AGHAT Bl E, TEbR
AE A AE R b, DEAF PPN L H. a
EAN b AE, WEH A FREENLIEE 8 MRS, fEIRME
BRI 2 AN A RS R EOAME, BN
PRI 16 AME .
1.3.3 MmN Tk

JFRAEE ] TAXT plus FAASGIA TR . A8 2%
WIR: EPIRERSN P25, URTHEEE N 3.00 mm/s, ik
THE A 3.00 mmis, W fEIEEE A 3.00 mm/s, /M
5 g MAE N 40.0%, f7#%4 10.000 mm. ZEREFRKR

149



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.7

FERELLAUE RN R, BRI ARAL B AT 2
ANERALINE CPCPIED, A MRERBERLI 20 M RSK.
134 REWRITE
xR 1 FREFHRERETNIVE
Table 1 The standard senseory evaluation system for gray
jujube from different regions
B2 AR FR
REEZSUERF, RAZRKE &K
REEZUOERE, RNELEE 28
EF REATFEUELL, RNZREE F

REZRM AW FELE, P

3, RAZRE =

RARGE, RSk #,

~ REREK, RHok B
%;L‘ )2

FARIK, A ok o

IF #,

P :

#ok i K

B, ERIRER o

R, ERER £

RAA b, BRI E R, 1£

2847 RNBEETE R ® LR B

S RATHE, (2 R= i "

RO BRI, T3 £

H 10 LRI EE TS =R E
PR N AR E N, F IR E PR
PR RN (R Do PUKERIBEE. &S R4
FURSARERSE, DM, B #. ZATHESE, @
4 NPARIFRAERE, A IR RS AP A,
K M VPRI AT 5047 o AN F= AR BB VP4
FrdEnR 1 fis, WEoahsidE s B E bR (GBIT
26150-2019) VAR AFFME ISR 7T, Sh et
B RS R A E -

BALVPAIEE . X 6 NASFEFEHUI KR AT R
MR 1 X 6 AN [E] 77 AR 1 it Jog SR A TR 2
EH, HSTEIE.

X4 U={ul, ..., ui, ...,un}={1,2,3,4,5,6};

RIEAE X={X1, ..., X, ..., xn}={ 0%, &<, Wik,
HIEREYs

PEEE Y={y1, ..., yp, ..., ym}={iL, B, T, Z}
W={wl, ..., wi, ..., wn}={0.23, 0.18, 0.38, 0.21}

FRAEAS R 7= oo K R T VR4, S EE, Hp

?:1wi =1,
AL R RPN AR . YRRV N — R R T

150

BAVEHAL ARG IR PHER AR, X
FERE—PIER M 4 MFEILE 10 K REnaE—RR
B A VI RN RHEAT I — kb B, R

A=loy ety ey |y =l Y s WIRSRHE A

F X, AR — AP Rij(rid, ri2,...,rin) e £(Y)
M 4 AR Z AT 07 4 AN SRR BRI RE, 153
6 /N[ = MK A I B R Ve 45

VNS4 Vo TP 4E vV, RIEAX I
TS5 RIFERARMNES . V={v1, V2, V3, Va},
Hrbvy, vo, va e aleth, B, . % 4 NS,
AVRSEG R 4 AN 455N 100, 80, 60, 40, Rl
v={fit, R, #, Z}={100, 80, 60, 40}

LoV LA, I B MER A, 1R EIBRIZE AT
HIFERE: B=VXR=(by, ..., by, ..., ba), L, b=VxRy,
(p=1, 2, 3, 4),

BOMZE A PEALE o RE S ISR SE A VPR 5y
HN: T=WxB.

14 BELH

KA SPSS 22.0 Al DPS B bk U S AT H 5
RIGMHT, SRR TMhE bR, A
PR 0y THAe B 7 20 HTA
BN 7007 2 AT AR AT 22 A7

2 HERDR

21 R A T B AT

RIER 1 IREVENFRAES 6 DAF IR AT
P, SERIAE 2. 10 ZAZd BRI RN A G220 A
k. FA WK NHSURSHTI Ryt 2
v, 6 DAFEP AL 2 R B A IR 2 5

R 6 DA AR RPN AE R, AT AR AL
T B BIRMALURE 4 D BRI RS

LU SRR R R M XA ], R

Ay=[07 02 01 00]: A, =[05 04 00 01],

A=[02 05 02 01]: A,,,..=[05 04 01 0.0]

R RRR hy R X AR ) 4 AR R AN
SR LS e — PRI R, B

ril1 ri2 .. rim Al| |07 02 01 00

r2l r22 .. r2m A2 05 04 00 01

e e e |02 05 02 01

rml m2 .. rnm Al 05 04 01 00



R EmiB Modern Food Science and Technology 2021, Vol.37, No.7

R 2 TE~HKERETEESR
Table 2 Sensory evaluation of gray jujube from different regions
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Table 4 Color difference index analysis of gray jujube from different regions
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Table 5 The physical and chemical data of grey jujube from different regions

i Ko(g/100g)  ¥AE/(9/100g) ERAE/(9/100g) EBR/(glkg) Ve A =/(mg/l00g)  EErE-=/(mglkg)
M /RAR  17.91+022°  84.95+0.87° 42.04+0.94° 4.39+0.12° 30.12+0.10% 1736.51+26.41°
o R A 18.23+0.34°  80.51+0.91” 46.90+1.52 5.34+0.05% 27.39+0.84 1749.22+34.91°
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A ALK 18.94+0.36°  76.47+0.91° 32.3020.79° 4.66+0.064° 15.56+0.37° 1622.30+45.03°
B R AR 16.51+054°  81.21+0.79% 33.9240.93°  4.46+0.085™ 18.20+0.577¢ 1756.00+36.81°
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Table 6 Correlation analysis between sensory descriptors and testing data
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b* (RA) 0.442 0579 0.399 0.345 0521
Bt 0.957** 0.687 -0.026 0.520 0.605
LSRN 0.345 0.488 -0.054 -0.006 0.183
BBR -0.44 -0.504 -0.204 -0.528 0517
Ve 4% 0.317 0.558 0.143 0.429 0.445
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