1 dg Lk A5 ,2022,51(8) : 166-173
Journal of Henan Agricultural Sciences doi: 10, 15933/j. cnki. 1004-3268. 2022. 08. 019

WEREEFRERETMRHL

TR, GNP EEE, FME REE, B R, NEH, T H
CRTHE B R R B RBL= RN T I I, W8 K64 450002)

WE ARCLEEERAANORFLZ, ALRE LA T ERA, BidAR TR A BF 0
E¥F TR, VELEEERRAF, A LEAERRANGFHPETES AN, A LR AR E
REB, AT LEE SRS REARF £ R100g. LENE 167 g XH S0 HRBE0E g Q&R
25g, EREHT, HEREHRAL Aokl B To fEEP REFTEHN3S EFaf
RAYBRHAFRARTESME, AN -2 FTHETE.

XBR LEE; /R mA; AW SERDN

H B 4 2% 8 . TS255.36 NEKERE R A 3 B 48 S 1004-3268 (2022 )08-0166-08

Optimization of the Formula for Nutritive Cornus officinalis
Jujube Slices

WANG Anjian, GAO Shuaiping , CUI Guomei. LI Shunfeng, WEI Shuxin, TIAN Guangrui,
LIU Lina, XU Fangfang
(Institute of Agro-products Processing, Henan Academy of Agricultural Sciences , Zhengzhou 450002, China)

Abstract: In order to optimize the formula of nutritive Cornus officinalis jujube slices, Cornus officinalis
and jujube were used as main raw materials to prepare composite Cornus officinalis jujube slices through
the steps of blending, beating, boiling, drying and slicing. With the texture and sensory score as the
indexes, the optimum formula parameters of composite Cornus officinalis jujube slices were determined
through single factor test and orthogonal optimization test. The optimal formula was showed as follows:
jujube 100 g, Cornus officinalis 16. 7 g, starch 5. O g, citric acid 0. 6 g and refined cane sugar 25 g. The
prepared composite Cornus officinalis jujube slices had unique flavor, sweet and sour taste and moderate
hardness, and the sensory score was 92. 63, which was similar to the texture characteristics and sensory
score of the commercial jujube slices. The results showed that the optimized nutritive Cornus officinalis
jujube slices had a certain market acceptance.

Key words : Cornus officinalis; Jujube slices; Formula; Texture; Sensory evaluation
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ST FRTAMEFROSERAERA
] 5 R 1T K A A i e R SR A R A
AR R A R HRAF A E
KUER DU AR R B A A PR A A B
b e AR ME LA R A B A s T AL AR
Bk RARAFTLEM™.
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B BT Bk [ 47 ; B 4 B 3% [ Food Technology
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JbAkZEEBBEARAR L.
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121 TEAE WLWERHE.OE . FR.BEH-&
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1.2.2 #4ERE

1221 JEMBIAERR S TE 5 FF 20 i K
AL ZRBE T, 0 M3 R LK T o 3 £ 7 B T
Phide A B2 0 b, W B B R W K, A
KB 20 min, Z FHLA R LB ER . EREIER
B U/ R& R . BB AT R AR & .

1222 W& #ZBaOEFHE 10450 MR
KR LA LR R B — T, B A
15 min, & A2 R Rr b B AR A1,

1223 1% #HAEZ G ERERBH —En
MBI BB R 4T S min.

1224 i HITRSE 0 F KT 380 wm i, &
B A EB 4 B B, TR O B 4 B ] e 4 38 0 R,

1.2.2.5 J&il Ret RS B R AR g b,
AN B R PR R AR, U S R &
10 min, Z¥H.

1226 BEYE WEHEFNEXBESHZEZR.
1227 B HAHERNEXBEELZATR
P EAT A BRAS, BASLE 00 R3S g0
A FF IR RIFH7 5.

1.22.8 ¥ WA PR BOEBER, K20
5 50 em A1 30 cm, 7= 1 R FEL 0 . By 1k 5k 1k 72
W, AT RUER e ¥ B H E R BRI S
{8 7E B AR .

1229 T SBEEROBEBEBURNBE S,
F 60 CHE 10 "%,

12210 H|A HHRIFALREEFRE S NRH
g, BB 40 CEATFHRBA .

12211 ¥k HPETRRAF 2% TREHT
W RET em % 1.5 em K.

12212 ¥ WUHFHLEREERESHEH
HTa.

123 LEEBRA/SIEALERF AR DL
#1.7% 100 g+ 3¢ 3R 50 g B F 20 g 717K 1 000 g A
ARCH B 1.2 TZHE, 6B AILEREF
BB R G EHE 1.2.5 3H4T R M REE A BT LB B R
SE , A3 B O P L R | 0 . R O R R DR
SNtRR e SRR EAEINE.

1.23.1 e 2% 100 g FHILZKE 16.7 g.
FrERmR 0.6 g 11 B0 HE 20 g, 4 9028 B2 R K SE R i I
8 0.2.5.5.0.7.5.10 g B 3 7= 5 i #3 #0186 B i
IR

1232 HEBRBINE 4.%100 g FHILEEH
16.7 g EXKGER 5.0 g A 0 HE 20 g, 43 55 AT iR
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RN E 5 0.2.0.4.0.6.0.8. 1.0 g i % 7 & S 4 A
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1233 HEPWERME 4% 100 g. i 28
16.7 g EAKUEH 5.0 g MFFERERIE MR 0.6 g, 70 5%
500 B N A 10.15.20,25.30 g B 3% 7
HRUR e G R R .

1.2.34 LASUZERERARL BERRERS0g.
0.6 g FIEHH 20 g, 2 B E B m - e N
4:1( %100 g, ILZEH 250 ) .6: 1(L0F 100 g, L%

167 g)8: 1(LLH 100 g, ILZEH 12,5 g) . 10: 14K
100 g, IIZEAT 100 g)12: 1CLLH 100 g, ILZEH 83 o)
e %o 7 o SRR AR S o S R R
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RRRRRMOEM L, ERELHBME . TEREE
mE.GREENE. a2 5 L KERELI4IMHE
AEEEWAR, G MERKINKE, LLBEPESA
R bR T L (3D IERE R, AT
RBEl.

1 WREEFREREETLRERKE
Tab.1 Factors and levels of the orthoganal test for nutritive Cornus afficinalis jujube slices

it BRI IR A/ R R B/ S B R (/g g (D)
Level Starch addition Citric acid addition Sugar addition A
1 2.5 0.4 15 61

i 5.0 0.6 20 8:1

3 7.5 0.8 25 10:1

125 LWEHEFRRAFEF &

1.2.5.1 FHRHENE HEEFMLREERE
F ARSI T AR e Ol s LR A A R R
PEABE Mt WS R B | mmfs, RS L
30%, fil % 715 No 8 UCHI R i 0 B 40 4 4R Sk B

T, BEWRERE, §A KPR 3 AT
ﬁ!ﬁt[lﬁlﬂ
1252 BEIFE H1042 5k A HRRE P
L LR R ERE S RITREIRE. B0
MERE2.

R WERBEFERBETETSEE(RI1005)
Tah.2 Sensory evaluation standard of nutritive Cornus officinalis jujube slices( totally 100 score)

THE Lem P41 B Evaluation standard 4+ Score

4 Colour Tt R 17-20
BT, ] B 14~16

B4 £, R A & ok 9~13

MG, A H AR S R =
FFMTER Appearance IR ES, TRL, M5, 50 17-20
HARH, LR, Bibda, H R0 14-16

HEUEE, TR, RS, HE 9-13

AL R, A, H AR <8
I Texture DR EHh, BALES, TRES 26~30
LR B E ATl 3, BRER K R E S 20-25
OF—. Mg, BEEL. REYE 15-19

PSR RN <14
P Flavour R, bR B  BRE T O, LA 8 0 L A B R ek 26~30
TR BT PR R | ROEH I b HL AT Y 1L S R 2025
EFORA R, PR R R AR AT S, R A 15~19

FE ok, AR, LA AR B AR A =14
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1.2.53 FTHEHM CHEERABEMLERER
5 T £ A 40 3R AT O R ) AR
BiEE . SHME 108 R TR .

1.3 ¥igamE
i SPSS 16.0 B3 AT 408 o fr fi b = .
2 HER544

2.1 LEEERFREAIZHEAARKKBER
2.1.1 E#HHE0E MRITUEH,MEEERF

InE I, L ZREE IR 5 R E TP 20
fG WIS, MR R B IA B 5.0 g, B H T
SrIR N 90.40 4, H 5 HAth % 4 2 [a] S 7 7 B 3%
MEER(P<0.05). \WRFEEFESRERE . HE.
JiSe 8 ek 01 EL W e B i A 0 R 0 R 3
RN 5.0 gBf, INERBEEIRE AR
St b L oH A A T R KCE B E L R/
&S, s, ORRIF. BEl, EXXB+iE
SE FER N B4 2.5.5.0.7.5 g.

x3 EBFMENLERERFRE R RARETNREESARE
Tab.3 Effects of starch addition on texture characteristics and sensory quality of nutritive Cornus officinalis jujube slices

TR R HERE/N M imm gt MH /N WE RS
Starch addition Hardness Elasticity Tackiness Chewiness Sensory evaluation/Score
0 109.70+9.19 e 0.22:0.04 ¢ 55.67+8.60 e 15.43+3.64 ¢ 82.70+3.16 b
2.5 166.35+1.63 d 0.24+0.04 b 80.73+4.49 d 20.93+3.81 ¢ 82.70+1.70 b
50 192.25+6.01 ¢ 0.26+0.04 be 110.30+3.20 ¢ 28.67+5.79 ¢ 90.40+2.41 a
1.5 228.40+3.68 b 0.29+0.05 b 160.03:0.13 b 46.40+4.95 b 78.10+4.04 ¢
10.0 297.20+2.12 a 0.42+0.02 a 204.83+1.72a 86.02+6.14 a 76.30+2.87 ¢

I A —FI R G AR F A RRER B E(P<0.05), FF.

Note ; Different letters in the same column indicate significant differences (P< 0. 05). The same below.

212 H#BRENME HFERBMEXNLUEEE
55 1 o0 R b R VR R LR 4, BE A
FEBRANEANN, LEREREFNBRE TS
SR KERAMEY . SFERBINRA06g
BL,LEEEFREFNBE TSR, BSH A%
Az RHFEREREERP<0.05. LEREF

BEMEEE . BFEE ABEER AR E, TR
WKW/ S Hr BRI & 0.6 g, L2
WEFRA A O, REEE RN B EE
. B, ERRRPIEEFSBRENEN4,
0.6.0.8 g.

R4 FRRENENURREFRER FAFENETETINER
Tab.4 FEffects of citric acid addition on texture characteristics and sensory evaluation of nutritive Cornus officinalis

jujube slices

F MR I R BAEIN 2t /mm BB /N HR /N B ES
Citrie acid addition Hardness Elasticity Tackiness Chewiness Sensory evaluation/Score
0.2 191.70+5.73 & 0.27+0.08 b 100.80+5.18 a 31.23+506 a 79.90+2.18 be

0.4 16397+354 0 0.19+0.02 b 53,03+540 a 10.50+4.39 a B82.00+2.54 b

0.6 176.20+3.28 & 0.33+0.02a 85.13+3.62a 2817166 a 91.70+245a

0.8 165.50+5.27 a 0.28+0.05 b 74.97+9.14 a 21.73+236 a 80.40+4.53 be

1.0 162,30+2.56 a 0.28:0.02 b 68.30+8.65 a 19.40+6.54 a 77.90+£2.85 ¢

213 a&fEHmE BHESWLEMH, LEREE
FRAH MR E T B A 3R B o & 693 n 2 30
Sl KER/NRES, AR INE 20 ght,
REVESEE, R01.204, 5 AL A EMRE R N &
B HFEEEESEER(P<0.05). IIFEBEEFHERK
P B S e 26 ek L DGRtk 33K 4 /TR MRk 2
EEMHER. RHADERNRA20 gh, LR
BEFREFAMEED, FLEERD A, EHPA

s WL EEHEER, DBRE. Bk, EX
APk E AR INE N 15.20.25 g.

214 HALLERGAER RO, EXE
Mge MR K WEEERE B EELE
LA KGN Y m e m ey N8 1, L
KEEREFNBE LB, N0.104, BEH
FHAM B (P<0.05) . 11158 F¢ 3 I B4k | e
FHAEGHEX I A AR B2
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BOEEMEmen m KB R KERD FHEHAT. Emeaimug8: 10, IWEEEFRE )
M. Bmyemu 8 I, IWVEREFRE  BREEHE. G HEQLEERERR, B FE.
8 B R 138.07 N B 1E5 032 mm. BEFME A HMEEDR, B S, 3. Fik, EXRRBRP
81.50 N.FHMR{E 52633 N, X 4 M AHFFHEN T  EE maeim e ¥6:1.8:15110:1,

®5 AREENELFREESFER BRSENREE TS HEE
Tab.5 Effects of sugar addition on texture characteristics and sensory evaluation of nutritive Cornus officinalis jujube slices

St bl ] N i mm F N T RN BEWFES
Sugar addition Hardness Elasticity Tackiness Chewiness Sensory evaluation/Seore
10 151.23+2.00 a 0.29+0.03 a 88.23+2.90 a 25.50+3.01 a 77.60+2.37 ¢
15 166.5742.05 a 0.2740.02 a 94.93+3.48 a 26334125 a 83.10+3.11b
20 156.3746.78 a 0.29+0.05 a 83.50+4.20 25.2045.36 2 91.2042.04 &
25 190.73+4.26 a 0.3240.02 a 118.23+4.66 a 38.07+3.29 a 81.60+3.78 b
30 165.37£9.90 2 0.3310.02 a 95.70+5.17 a 31.63+3.45 2 77.50+2.72 ¢

x6 UFSUFERREDLFEEERES RABERRETS0OER
Tab. 6 Effects of the mass ratio of jujube and Cornus officinalis on texture characteristics and sensory evaluation of
nutritive Cornus officinalis jujube slices

L FUT T BEREIN #E/mm RN B I 5N B
My b - T Corma et Hardness Elasticity Tackiness Chewiness Sensory evaluation/Score
4:1 110.5045.09 b 0.27+0.10 2 55.87+2.71a 16.9344.55a 78.8042.25d
6:1 172.93+7.38 a 0.32+0.00 & 88.03+1.61 a 27931277 a 85.80+1.69 b
8:1 138.07+5.89 ab 0.32+0.04 a B1.50+4.24 a 26.33+1.40 a 90.10£2.02 a
10:1 159.10+4.60 ab 0.34+0.02 2 87.90+4.95a 29.73+3.89a 80.90+3.00 ¢
12:1 96.03£5.07 b 0.2420.04 a 51.60+7.8] a 12.9746.27 a 78.30+£3.95d
2.2 WEEEFEATIZRANETKRER METATUFES, EMLREEFEFBE IR

RERERRRER ZRRIEHIFRERX  EREEWF A B>D>A>C, BN F MR & hn B> 4 &
AR, EHARESTE EXRRSRET . LBUREHEBHSERRNE-CPRERNE. £

£7 LERERERFETREER
Tab.7 Orthogonal test results of nutritive Cornus officinalis jujube slices

R R Fri g n i (B) BRI Ty e (DD BiRsEs
Number Starch addition Citric acid addition Sugar addition My tube” M Gormas afficinati Sensory evaluation/Score
1 1 1 1 1 85.56

2 1 2 2 2 85.62

3 1 3 3 3 87.59

4 2 1 2 3 83.81

5 2 2 3 1 92.63

6 2 3 1 2 87.51

7 3 1 3 2 80.75

8 3 2 1 3 85.63

9 3 3 2 1 87.46

k, 86.26 83.37 86.23 BB.55

k, 87.98 87.96 85.63 84.63

k, 84.61 87.52 86.99 86.29

R 337 4.59 1.36 392
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25 B LEHFREE6: 1 HE100g, %
167 ), ZE A KM FILURMEREF BEITHE

#/92.63 41 .

2.3 WEREEFRERSHHOIERRN LS
mES M, STHHL R, &R R HER

HH R LREE Ry R R A

PR ST R B R . EIE X 2 Fh e kT

BiEE, —&#BEITEIE.

#8 WERERE/RSHHOEESRANETNEEIRMARE

Tab.8 Comparison of texture characteristics and sensory evaluation between nutritive Cornus officinalis jujube slices and

commercial jujube slices

[ 3]
Product category

TERE/N
Hardness

# it /mm
Elasticity

TRt
Tackiness

THARHE/N

Chewiness

BEPE
Sensory evaluation/Score

R EFER

Nutritive Cornus officinalis jujube slices

T LLEE
Commercial jujube slices

174.20+3.51

169.53+3.12

0.32+0.02

0.29+0.03

83.48+2 82 26.71+1.38 91.39+1.67

£5.45+3.93 24.78£2.81 90.28£2.32

3 Ziw5itit

L 2R SR T i A M T AR S R TR L AE P
PSR XA R WRBERAAHG RN
PR, 0 B8 T L0 RS R 3 e kL 2R B B T
el R R A R A L 4k SE Bl = PR IkED L i Bl 2
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FZHARRE R, BLLRFE AT E R R E SR
b BESS B AR L, IR B R T fE , KRR
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TR e 1 6 9 R B X R R AR I AE W A R
AR E . WhE R SRR EIRE
A i B R N R K 2N LR BB R A Y
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AR AN, LR BEE SR AL B R
M R RES . XR T RN RO R R
TR B, BEHK I B e %o e P 48 I ™ B L 2
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FHERE VRS R T R, FRERER T A AR AT
BE A, 3 VT DA 2R L 2R I i R, AN
BB EEA. RIENF AR EHNORRE
F". BEEFRBREMEFSA, Btk R e,
W ZRBE TR AL () SR8 B o, DE T E B LR
TR VP 40 56 T 18 7 R L X 55 TR S5O L 45 R A
—B. M, Q8T LA LR E R AR

i, FEARE S, (R R ANE ™. LlinREra g
oL, AEEEEDEEAR, LREEREFO
BRI BT, A UL G Wk HH Ll 3 BE AT 4 Y Bk, &
BURE VR B RRL . A L0 5 B E
B I, 40 U R AT LAKE A 1L 3 B AR BR < {E 24
Bk K, (2R SR R 5 A o, 3 B 2R B
B PR, B PR,

AW LA A vk B R BN R, B RL AL
WERS, ERARERRMER KA ERZ AR
MUKEBEREAIEFLZHIT TR, SR %
B, 3B P 4 5w R E b K 3D R i R o
B>y EEREL>EnEnE> AR
B, AR RLERBINE 100 g, LR HINE
16.7 g, e R I 5.0 g, FrEEER A N & 0.6 g A1 5 1
RHIME2S5 g, EFRGFLUERREFMBEFTESE
$192.634;. FRF, AT HHAERES, BHERB
B VP4 B H R AR I
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