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SR DR S iE kA B RO A BAZE SRR RS . DT AR R O IR R, 3 A 8 R 5 R A kBt
irie A til, EEEE R T, SR AR B R T 2R N MRS AR S0, #
fRARSERLHCA 150 g/L Z2ZERREEIOERINGL N 200 g/L. BHREH 80%. FFHEIRISINE N 0.5 /L. #5530, il
BB REDGEA G, fiEn, MRiEth, HERE, BE. HaMREDERS & E Rk fihi
fEfEHC 2t DPPH B th#E, BEhFERAERIER, ERRIEM S50 RE 2 BEER I RO R, K,
BORIERE T (100 mg/mL) $2 [ A BRI 81.5% £2.1%, SRR E T (100 mg/mL) DPPH [ 4
T RREAA 51.5% 1 1.0%.
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Optimization of preparation technology of

Eucommia ulmoides gel soft sweets

Yang Juan, Dai Jianing, Liang Chutong, Li Yelong
(School of Chemistry and Chemical Engineering, Lingnan Normal University, Zhanjiang 524048, China)

Abstract: In order to prepared a kind of gummy soft sweets with crystal clear appearance, elastic and soft texture
with the unique flavor of Eucommia ulmoides Oliver, Eucommia ulmoides powder was used as the main raw material,
gelatin and cassava starch as the compound gel, maltose as sweetener, citric acid as the sour agent, and optimized the
formula by single factor and orthogonal experiments. Through sensory evaluation and texture analysis, the best formula
of the Eucommia gel soft sweets is: the ratio of gelatin to cassava starch is 5:1, the extract of Eucommia water is 150 g/L,
maltol is 200 g/L, the sugar content is 80%, and citric acid is 0.5 g/L. The results showed that the gel soft sweets made
from the best process formula was smooth and glossy, elastic and palatable, moderate in sweet and sour, and stable in
quality. Sensory, textural and microbiological indicators were all up to the national standard. The soft sugar extract of
Eucommia ulmoides had scavenging effect on DPPH and hydroxyl radicals, and there was a good linear dose effect
relationship between scavenging effect and concentration. Among them, the scavenging rate of hydroxyl radical was
81.5% £ 2.1% at the maximum concentration (100 mg/mL), DPPH radical was 51.5%+1.0% at the maximum
concentration (100 mg/mL).
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FEAT R AP RHE AT (Eucommia ulmoides Olive) W1, Er=F00)IL A6, st =F. BE
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% [H Sigma A #.

TMS-PRO £ i A3 [E FTC 72w ; RHB-90ATC 5 I i K 22 A 33 A & A B /A 7] ; Sonic
Ruptord00 75 L4k 3% 8 3% 5 OMNI A &l; Big-squid i i #2515 5 TKA A F]; HG-9070A &4,
THRA L IR s BSA2245 HLF KT [H Sartorious A F]; UV-2450 73 6T H AR
Shimadzu A ®]; TWI2 Ki#sfEE Julabo Al  Arium611 2i/KHLEEE  Sartorius 72 7 ;
2.8x2.6x1.4cm #5111 T B 48 B A BRA ] .
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Table 1 Formulation of orthogonal test factors for preparation of Eucommia ulmoides gel soft sweets

LS A FAPRHE R (/L) B W5 A e b b g C HEEE% D TG ER A B (/L)
I 150 41 75 0.5
2 200 5:1 80 1.0
3 250 6:1 85 1.5
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K H AT = d e A, 58 SR A N ERK AR 9 254 mm, KON 35.0 mm F3E A
FIFER ks B TPA; H4i: TEAE 60%; 246 /7: 0.05 N; MIHTER : 1| mm/s; MR : 1 mm/s;
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Table 2 Sensory grading rules of Eucommia ulmoides gel soft sweets.
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dre IO Ha02 1.0 mL 3 8RB HEAT 37°C/KIE 1 ho 75 A2 LA RR AL ZE TR AKAR B B S ik AT
WsE, xHEZH DA RMA R I 2R U KA B K i R i G AT e, e %KM 510 nme BHPEXS BEZH Rt
WIMER, FriEdE RN TR B A R

S=[A—(A—-ADVAXI00% ()
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Table 3 Effect of Eucommia water extract amount on Eucommia ulmoides gel soft sweets

FEAP ARG I/ /L AN Fk/mm JEE it fmm NA I /mj REH




100 g/L 9.983 = 0.809" 4.360 + 0.280° 8439+ 0374 38.440 = 1.021° 71.000£1.000%
150 g/L 12.473 £ 0.874" 4923 £0.215° 10,675 £ 0.644" 52.580 + 4.409" 77.000:1.732"
200 gL 11.765 + 0.593° 3.543 £ 0.396° 9.798 +0.721° 34,877 = 6,587 87.000+4.359¢
250 g/L 9.809 = 1.043* 4.600 + 0,242 8.268 +0.774 38,130 = 5.508* 75.000:1.000"
300 gL 12.728 + 0.832° 4.323 £0.279% 10.943 £ (.785° 47.433 £ 6,297 69.000+3.000°

R LR (a-e) 2R BEMEZ TP < 0.05).

BN 200 /L LA, BEE IS0 BRI GE BEABRS VE A B S . IRk T, SR AIE gt
£ 150 g/L PRUE H BEAA . @it T VP2, Akt MRS IUBR SIS Y 100 g/L BF, FEff RUIRANEH
Sy AP KSERURINE DY 200 /L B LM XBRITE:, Hb TH52: kA KSR HGR A A in &
9300 g/L I, ALAR BRI TS, MELAESZ. SREFMAERE PRE, €A KRBOGRIE
NI 200 g/L.
2.1.2 B S5 e A BRI A [T H X AL Arb i e R o Jo ) 5 i
B I 5 A U B (1A [RGB ot At Aeh B e S0 ot JOT PRS2 0 L 3R 4 BT o
# 4 Wi SAS A AR B RS Hont A R e O () TR A AR R
Table 4 Effects of different proportions of gelatin and cassava starch on texture and sensory properties of Eucommia

ulmoides gel soft sweets

BRI A S i I L BN FETE/mm ek mm UL 4y BEE VI A
21 11.408 + 1,305 3.707 £ 0.234¢ 9.407 + 1.545° 34.683 + 4,513 62.000 + 5,293
3:1 15.238 + 1.038% 3.237 £0.101 12,553 £0.612°  40.623 + 2.868" 66.000 + 2,646
4:1 17.561 + 1.285¢ 3.530 = 0.026™ 14515+ 1.435¢  51.294£5321° 77.000 £ 2.000°
5:1 20.106 + 0.227¢ 3.480 + 0.035% 17.366 +0.396!  60.463 + 0.983¢ 88.000 + 3.000¢
6:1 13.726 £ 0.831" 3.450 £ 0.159% 11047+ 0851 38.047 + 1.603° 75.000 + 2.646°

A EAR (a-e) FTom M ZE R (p <0.05).

HH2% 4 ATR1, BEA IR G BN, AR OB R RERE . JBORSTE . NELMREIZ T K,
BERREAZERELL N 5:1 ZJaIT4E T . BAkREN, 1£ 41 e TR, Rk
FHEIORE R AR R 2 S BB TR INRIS2, Sra i BB RHEM T 2% 50, St
iR Rl o B e B A e E B R LN 511

2.1.3 N[ B L 008 SR A R OB it R ) 50
AN TR LR FSEH A b R 0 i R O SE MR R 5 BT
#5 PEREIREERT BB R0

Table 5 Influence of sugar content of sugar solution on Eucommia ulmoides gel soft sweets

# RN it mm R mm NEL I fmj BETM
BEIERREIE A 65% B.654+0.579"  4.070+0339°  7.407 £ 0.443° 30,037 £0.871*  67.000 + 1,000°
O R T0% 11375+ 1.055"  4.020+0.626°  9.648 + 0.684" 38.507 £3.5340  72.000 + 2.000
PR IREE S 75% 123960127  4.513+0.199°  10.118 +0.276" 45.650 £2.416"°  79.000 £ 2.646°
BRI 9 80% 14157+ 1.033°  4.203+0.211*  11.205+ 1.058° 46.997 +3.432"  90.000 + 1.000¢
PR TR IE N 85% 12113+ 1.476°  4.237+0.886* 10,022+ 1.144" 42960+ 10.519  §0.000 + 2.646¢

*AFELERR (a-e) FoRBEMET(p <0.05).
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Table 6 Effect of citric acid content on Eucommia ulmoides gel soft sweets

Frig Ry gL fili N it /mm HZ # P /mm A fmj REV
Win 0.5 g/L 13.033 £ 0.767" 3653+ 03390 11.243 + 0.824* 41.070 £ 4.616° 79.000 £ 1.732*
R 1.0g/L 15.483 £ 0.270" 5.290 £ 0.070° 13311 +£0.1220 70.673 £ 0.097%® 89.000 + 1.000°
Wi 1.5g/L 9.654 £0.914% 3.767 £ 0.405* §.193 + 0.860" 30.260 + 3,185 85,000 = 2.000¢
i 2.0g/L 11.556 + (0.292¢ 4.020 = 0.368° 9.497 + 0.201° 38.113 +3.029° 70.000 + 1.000¢
i 2.5g/L 16.406 + 2.649" 42170415 13.448 + 1.295" 56.493 + 4.375% 61.000 = 1.000°

*ANE EFR (ae) T BENEE F(p <0.05).

W 6 Al 50, HFREE R ORE (OB RE . ERETE . RN B AT B R N R B R 8L BTG
TR ET S, RS0 TR K. HREIEN SR, EREINELE 1.0 gL
FEAR B O BV B, PR KR IR, TEARINEZ T 0.10% )5 BRIERHOR K, 8252 1 F# (K
07, &%, EE 0.5, 1.04 1.5 g/L 1EIEACRES by BERE i o & .
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Table 7 Orthogonal test results of preparation of Eucommia ulmoides gel soft sweets
e s A B C D /N % /mm I H P mm AELIEH'E /myj BEE TN
1 1 1 1 1 B.079 443 6.814 30.10 78
2 1 2 2 2 14.639 4.68 12.411 38.16 95
3 1 3 3 3 13.626 4.74 11.974 56.27 80
4 2 1 2 3 10.540 4.73 9.332 44,09 85
5 2 2 3 1 13.836 4.31 11.875 51.27 88
6 2 3 I 2 15.587 4.14 13.455 35.31 72
7 3 1 3 2 14.560 3.80 11.862 45.16 75
8 3 2 1 3 14.435 4.29 11.902 51.14 83
9 3 3 2 1 17.908 4.34 15.618 67.79 89
T 8 BUPOHEIRR RS T
Table 8 Range analysis of each evaluation index
PR SRR A B C D EVNESE il iREy
Ky 12.12 11.06 12.70 13.27
B Kz 13.32 1430 14.36 14.93 T 2 v
i F&£ B=A=D=C
Ks 15.63 15.71 14.01 12.87 A;B:C:Ds
& 3.518 4.648 1.662 2.061
K, 4617 4320 4.287 4.360 s U
itk A>D>C>B

Kz 4.393 4.327 4.583 4.207 A BiCaDs




Ks 4.143 4.407 4.283 4.587

W 0474 0.107 0.300 0.380
K, 10400  9.336 10.724 11.436
K2 11.554  12.063 12.454 12.576 Rtk
R 1k B=A=C=D
K 13,127 13.682 11.904 11.069 ABiCaD:
W 2727 4.346 1.730 1.507

K, 48.177  39.783 45,517 49.720

K, 50223 53.523 56.680 52.877 L O 14 i £
LR B=C=A=D

Ks 54697  59.790 50,900 50.500 AsB1CaDs

W# 6520 20.007 11.163 3.158

Ki 8433 79.33 77.67 85.00
_ K: B1.67  88.67 89.67 80.67 IOV
BT C>B>D=A
Ki 8233 80.33 81 82.67 AB:CaD,
Wz 267 9.33 12 433

AR BT SR I, AT TR ZE T, B3R 8 AR E VRN 0T A, S0 AL f R R
BV R KR R RS BERE, HUONA R SRS iR G EL, BT BRIR NS, &
Ja AL AR KR BGR ARG, A1B2CaDy A AR AL fse i R e 77 . PP iR, iRk
U5 264 T BRSO 5 H R RE | b g N ) LR R O SRR FR AR R A, RS RIA
B Gt R U 3 5 B R R AR O R U AR . S5 R A M R AR BV Ay, R
MR E H EIAC L A1B2CoDy FTAS AL Ah SR HOR B RE . M FEI T BB VR fo s A 00N ) 5 o
AR BIF S EURL At P S W (1) B AR RE /78 AuBLCaDy, BPALFP/KERIBARINE: 150 g/L, WIS A%
VERTIUECLE Y 5:1, BRSO N 80%, PR INE N 0.5 g/L.

2.3 75 R
AT 5 10 ST RSP A2 O . B T AT & BRI AL 2 . T e, LA
FE RSk, 7 AR SE IR . B AR B SRR S AT R
2 0 b e o R ) S

Table 9 Determination of the quality of Eucommia ulmoides gel soft sweets

52 15 ] B H5E B R HE T H s EEs g
AR LA, iR (iEhES HE
Bt FREa e, Mk BRARER, DR
THHERN 13.690 e LiRGUEN S PN
T AR 7 el KA, TR
e L T S R + 3% KIF (20%) = 1%~17%
#E (UUPb It 0.5 mghkg) < 0.021mgkg v 2(S00 CFU/g) < 300 CFU/g
it CLL As F 0.5 mg/kg) < 0.009mgkg i (30 MPN/100g) < 15 MPN/100g
7 (Bl Hg it 0.5 mg/kg) = 0.013 mg/kg (25 CFU/g) = 10CFU/g
EURH (R ) ES W% BER1(90 CFU/g) = 20CFU/g
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Bk, 2 E R ERERAR), SR SRR R A BT A R MO R,
Horpr, SORGRIIREE T (100 mg/mL) 2 H HEEHEBRFE A 81.5% + 2.1%, HBARKIRE T (100
mg/mL) DPPH H HZEIFFRE A 51.5% + 1.0%.
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Figurel Etermination of scavenging ability of hydroxyl radical and DPPH radical

3 &6

AT, AT AR R R R T2y R AR A IR 150 g/L, W]
M 5 ARG e B L 5:1, BEIEIRRERE 80%, Fr R fRvs NG 0.5 g/L, 2 2F PR AN 200 g/L.
FH IEE 7 2 0 28 HH R A A S o O LA R R A i R, FURREE, RIEDCI A BF, svEE D, &
ARG . PSS UURE . BT R A RE BRI & B AR HEE R . B PORE SR U Xt
DPPH H 1%, #HEMERAHERIEN, HEBEMHSIKGHREZ MFEE BRI HIEERICOCR,
Hp, BOGRIRKEE T (100 mg/mL) 2 H BHAEEREAIA 81.5% +2.1%, HAKRIEHKE F (100
mg/mL) DPPH H HEEIEBRHRATIA 51.5% £ 1.0%. F4oh, EARRIEEHTEE A, B KSR
W FZIFPEEE. FraciR Sk m) s b pistic o, AR TR R AR @, S P 5 Ak
NPH R AT

EEp
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