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Preparation and Characterization of Gummies Loaded with Melatonin
and Lycium barbarum L.

SUN Wen, YAN Jianan, LAI Bin, WANG Ce, WU Haitao"

(National Engineering Research Center of Seafood, School of Food Science and Technology, Dalian Polytechnic
University, Dalian 116034, China)

Abstract: In order to expand the application of melatonin in gel food, convenient gummies loaded with melatonin and
Lycium barbarum L. were developed in this study. The comprehensive effects of gelatin dose, Lycium barbarum L. powder
level and drying time on the properties of melatonin gummies were investigated by color difference analysis, texture
analysis, low field NMR analysis and sensory evaluation. The results showed that the gummies containing with 0.4%
Lycium barbarum L. powder, 18% gelatin, 5% carrageenan, 17.5% sorbitol, 17.5% erythritol and drying for 18 h were
elastic and palatable with smooth surface. The gummies had moisture content less than 20% and melatonin retention rate of
92.0%~97.7%, and high sensory evaluation with potential practical application.

Key words: melatonin; nanoparticles; Lycium barbarum L.; gel properties; gummy
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400 r/min $5$8E 1 h, A 40 mg #B B Z4kseiwdE 1 h,

B0 (3000 r/min, 10 min) BRZSAEEHELR, 152 4R 1
R/ EOKREEEE H B0, 15 4 °C /1 M a o

HY 0.1 g B HET 100 mL =317k A, 7E 800 r/min
A58 SRl R, 5.0 (3000 r/min, 10 min)HYX

VEW, TE 4 °C JF PR o RIS I DTTE
125, 4 mL BRI SR/ FOK RIS AR A WRST 3T B R
16 mL FYZEME7K P, 53 [RIBF L 800 r/min Y
WEIIIEFE 4 min, HIASER IR ZR/ FOKBSEE 85 9K UKL
SFBIHE, TE 40 °C F1 0.01 MPa B9JE ) {6 e 2%
K% 30 min DAZER 205, RS IIAGE B 7R K DA
FMEEZE K AR B G . FER DA E ORI R
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R 5P/ N ag S i VeSS INEZIS By TR YA =1 7 A @ BT 7
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FURE T 520 o

1.2.6 @2zl HRE PR G TR ELL,
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b AR BE R B 25U
1.2.7 FUMRRMRmE  FFER(25 °C) AT 30 min
J W TE IR AR ) B B AE AR (42 1.5 em, &5 1 em),
FH TA. XT. plus FBiM {8 ER Sk (P50) 2 HL T A4 4
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1.2.8 KA ARMNIE =% Yan 55U (9073591 m
DAscite, ARG LR o3 AT A AR S B OB E AR (¥ 7K 53
O AEERE . REZERIEE N 0.5 T, $%N 23.2 MHz., 1V
JH MultiExp Inv 5387 %8{4:45%] Carr-Purcell-Meiom-
Gill(CPMG ) 3£ A% [ £k 4 1] e~ F € (T,) B 11
FREST A LE S

DA ELTE 101 BAS T %) 45 48 B e AL S i T, A
T, 2 KR . FETE 100x100 mm FYALEF 300
52,41 3 AT, 2R . )2 A R AR AL S ) Ay
2.0, 1.0, 152 mm, T, I T, Y572 B EMR 0 2
B 6] 01 1] 3% B5F 18] 43531 A7 Tp=500 ms, T=2.0 ms I
Tr=1600 ms, Tz=5.0 ms.
1.2.9 KAEEMME B 2.5 g BERCHEH B TPk
IR RE A FCEE P B T LXK 5335 e I AE o
1.2.10 ARMEAZELLERWINE =% Kumar 50 [
Tt nLAsGE, B A EERAES (1 g) 5 5 mL KB
TG, IR T s B2 50 . BE
J&, PETE R LA 8000 r/min B5.0> 10 min, 4375 H #ETE
Y IR IC/K s AR, (54 n] ULA0's
BETTE 278 nm MAFHR S Z LR EE R

1.2.11 BETHT 10 el I A s (B ke
Bk 12 1) LV 2 /N2 X BE ROWE SR AT | R
S RS NELERE | EHEE A TR0, PEE N B
SN F L BEEONIA Z B2 T SRR T, DSR4
Ho PATTAEEY 0~9 43, TR /N AL L 45
LB 0P, PROTFRAELNSR 1 s

1 BB EE PR 4

Table 1 Sensory grading rules of gummies

TiH PESMHRIE(53)
JALGE, (R A 7~9
AN THAR, (BRI 4~6
PR, O 1~3
TR 7~9
R L el 4~6
fuEsespuRsd 1~3
MR 7~9
ik PR 22 4~6
e 1~3
AFT 7~9
R BRWHET 4~6
FEEFNA 1~3
NP4 7~9
NELE 1 NEL WG 5 2 4~6
NEL IR 2 1~3
i 7-9
Eil1ES FIT RS KR /N 4~6
fijEsupNsFum) 1~3

1.3 HIE4E

FITA RIS 2 — UK, 455 LA bR e 22
FoR . SRR IBM SPSS Gt 4477 22
Fm 2 AT, B K P<0.05, /44 Origin 2019
AT IEIRZ I
2 RS9
2.1 BRERGPOREFRAVEFE R ML

SRR FUTUETA A T T4 AR B 3 11 FOK B
VR R /AR S S B G ARSI, 38 3k 1 H s Xt LA
SERI AT WL, 45 BN 1 R . PO EA BTy
BRI S5, it 280N 150~200 nm, PDI<0.3, f5iki5y
M¥5], HARBRRAEHIACY 92.1%+0.93%., HRE
R IE B 2R T =M BRRDE LT &
FEFNGE/K 19K 3, BH BT ds s ek a1 ()
FEHESR IR, P T IR REETE, AR TR ERALE
B ohn T Aveg A e 5, Kumar 2520 4] FH 9K 3%
SR S AR B DA S I ] g SO I E NI E et =
GHER LSRR H A A2 H RS E PERN R B R
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RS, AL AN, 2 R AR IR M E A5 .
CIELab Ao R 4t & H A iz urss v v il 2
KRG, H L. o . b"SFE IR e — R, 1
H L(EARREI LY SE SRR BT o [HFR R R EILT 5
FFE [l b EF R N B B A n7a Bl . AN EIFATEy
IR AOBERRER G A UniE] 2A B, TR
TE, ARUSINFPFCAS BHEE O SR 2 R 25 0, B E HUACA:
WIS, BEROBE R 4G 0. 3R 2 T LIE
H, Bl G AT S I B AN, B OB SR 5 B e 5
N MEM 71.1 [EZE 58.8, P<0.05), £ FIEE
ZHHOm(a"EM—-114.2 2 —-110.5, b{EHM 20.9 #E =
50.6, P<0.05), X 5K 2A 4 R—2. BEE RN
ZEIRATH (& 2B), ML BS N 3RE 0.4% BTHR A ZR
BRI IS PE o=, PR UK B, ZEdS N v

A 0% 0.4% 0.8% 1.2% 1.6%

B
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Fig.2 Effects of Lycium barbarum L. powder addition on the
appearance (A) and sensory evaluation (B) of gummies

2 MR AN XTI R A 22 15
Table 2 Effects of Lycium barbarum L. powder addition on
color difference of gummies

.
0 71.14£0.61°  —114.20+1.36" 20.93+1.75° 30.84+0.94°

0.4 69.92+0.82°  —119.00+£1.65" 34.87+2.25° 41.91+1.66°

0.8 65.12+1.35° —114.98+1.12° 39.71+1.88" 48.76+2.32°

12 62.12+2.48° —114.43+2.98"° 49.45+1.96" 58.59+2.73"

1.6 58.82+1.26° —110.53+1.75° 50.62+1.69" 61.74+1.55

T FFIAR NG R38R 2 53 8.3 (P<0.05); %31/

F 0.4% JEIRIEG O TT, H AR, 25 2% K
PEPE 0.4% UMK INEHAT IS L0198 .
2.3 BARRMEXT 4R E R -0 R BB UE R 4T AU
=AU

ARk, JBAR AT VE S —Fhpde | T s oA
FARAEE R T PSR T I3z H, TPA Bty
TEASEHBUN 1 B (A E RS o R ) B i BT 11 7
BEPEHY, SRR AT RS, SRS RS
P S [R] B S 8 I X R B 2R N KA 5 IR R
JEANREE R SE AN 3 BTN . S5 FREH, B P
RTINS B R A B (IR 3A) L RS
(FE 3C) . MHIEE (8] 3E) P HAT W 35 42 55 (P<0.05),
Xt (E 3B) . 2R (E 3D) A B M (E 3F)
BRI A 35 (P>0.05) o P HH e s Aa et
PR M) T2 B2 PR R R -5 BH IR 43T TR I ASHRVE
AL A =AY T R e A it 52 2 R A 55 B e
i TE AT 1 R AT ot Ry R FAH B E B B — 2 1Y
PILEs A, BEBH CES ITR A3 N, & a9 sg AR
JFHINSE, 53— [8] RIS R B3 0, o 558 Je X 28 285 Ay B
InEeE, RN 6E RS B0 W R R, oAt
AR AATIRE MR 1 26, AR bR 3

H AT, AR AZ 0 PR B AR AE W g 2 T4 L I
M BRI FR P OK S PRES S RIS T ) 20
JH o B b 0 5 gth P4 6] A AR AR B R i oK S
SR ATAIRS FARAL AR, HAA Pe | Jodit . A REEL
SO A TE] B IS N I 1) 5 S A SR AR ] 5t 74 e ]
T, R E N E 4A s o SRR T, RiEEH
3 AN, SFRIBRIEN Ty Tays Tayo HiF, UM 3 FR,
T,,(0.40~0.46 ms) Jik&s A 7K, T,,(5.72~10.19 ms)
HEFEEATK, Ty3(74.60~114.44 ms) NSy shK, 1%
ARG E] 5 K (T, )P BEE RS I g i,
G546 7K (Ty, AN T,,) TCEH B ER AL, H T,, H R
Z2 5 (P<0.05), iXFBI3T /K A By i shizK, X B i4 i
AR AR FE e Y X UEITR SR R T i gh
BRSBTS IR P 45 A K, 2 R R A 5
K, SR A, SR A A1 P, AEPR A AR A B
YER T, BE3E BRI i3 m, 2R AR R 5y
FaWER 15, U5 3 B EEREIR, /K5 = (& 4B)
M 28.44% [ ZE 19.16%. [FIRT, BIRESINE A1k
X AR B 2R LR R (] 4B) JC i 3 2 (P>0.05), oA
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Fig.3 Effects of gelatin addition on texture properties of gummies
TE: Az BERE; B: #iLPE; C: & BE; D: FHERME; B: W F: I ME; R E)/ING FRER R B 25 7 W3, P<0.05; 141 6 1],

92.0%~95.7%. ZEEITHr(E 40), MUK AR SR T4 . TERTL T, KL
7 18% B, 14 POSEROME SRS h, BPEE L, OF ARl R0 TR TR R A PEHE R B D 22, B
AT BLAF ML UK, ZEHSIIREES T 18% J5, EBHE Ui TR, 0 TSR P MsE, DRI RLTI . A
STV . B PRI SRR, S5 e R TSR S 0 S T RE R AP 5B s,
P& 18% HIWIBER LA TS SRS SFEC T, AT, IACIER, %8 T, (55w B s |
2.4 T RHERTHRER R TR R RS M RO B e, DA AR 2 K o T M AT, R

AR R R S T TR RO VL TR IR S 0 R T PG AT 183595 5,

A 140 12% B 351 a a a a a 100
14% —
1204 ing) 314 90~
2 100 o = <
S 20% X ab N
= 809 10 ' = 277 }\{ abe Fs0 B
i g BE
= 60 bR ! \l X
p & 231 be ¢ 70 %
i 40 < I\*
20 191 -m- KRSy fri \} U
-o- M EM R
0 — 15 50
001 01 1 10 100 1000 s o T 5 0

SUIRAE] T, (ms) WA (%)



-+ 206 -

B Tl R

2023 4F 11 H

C SME

\
& \o\\eo \S

(38

WE

e

A

Bk
P IREAS e o B R S TR ) 775 kL AR SR RO B R VRO AR

K 4

BT

——12%
—— 14%
——16%

18%
——20%

Cifids

Fig.4 Effects of gelatin addition on relaxation time, moisture content, retention efficiency of melatonin and sensory
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Table 3 Effects of gelatin addition and drying time on relaxation time of gummies
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