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Abstract

To develop gel soft candies with unique flavor and functional properties of Amomum villosum, its
aqueous extract was used as the main raw material, with gelatin and carrageenan as composite gel-
ling agents, xylitol and maltitol as composite sweeteners, and citric acid as acidulant to investigate
the candy preparation process. Single-factor experiments were conducted to investigate the effects
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of formula on candy quality, and the optimal formulation was determined by texture profile analy-
sis (hardness, elasticity, etc.) combined with sensory evaluation. The results showed that the com-
pound ratio of gelling agents and sweeteners, as well as the addition amounts of citric acid and
Amomum villosum aqueous extract, significantly affected the texture, flavor and taste of soft candies.
The optimal comprehensive quality of soft candies was achieved at the gelatin-carrageenan com-
pound ratio of 5:0.5, xylitol-maltitol compound ratio of 2:1, citric acid addition of 0.03 g, and
Amomum villosum aqueous extract addition of 9 mL. The Amomum villosum gel soft candies pre-
pared with this optimal formula presented harmonious flavor, moderate sweetness, excellent elas-
ticity and chewiness, with stable overall quality.
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BWAAE N R HET TR, &8 CRRWINEE RIS aE 25 &4, I AE EEMAR
FIUSAE, fEfIR . (EV5. BUR. PRSI EA EEEM-[3]. ENAMZE A1 E S sh ) 5T,
BE— B I0AE T R KSR B BRIAG . BRI . BOAEREIOME I [4]-[6]. BEE BRI 25 FIE AT TR IR
Wz N, BHIFA R IR ) RO R L&) R R TR RS P8 70 25 28R4 63 F 1) A 028 7 52 3 T
Wbk, FHoh—aK DA NIE RIS E R ARG O EE R R, R R LR 5 R SR S AR B R
IR S 22 2 W35 A B R 70 PR A BOREBE 2 I [ 7] BES ORI T T MR SRR, 14 rbREE L=
o 5y LR ) R, [ DUIE R A B R IR B R R . A8 T2 &Y, BRI
FETFIEF] 90°C LA L, WNhna ik mmd, s i) SO0 o R b B I SRR TR, AN A R R ) T
AR AR F=[8] o T BH A AE Sy —Folr bl 2 D5 B 1 /A AR T ) B R RS R, 7E 60 C I A ME R 4, o] LAEAS
AR F5 Sy =2 AR5 e SR JEL A el P ML WA AR R Py s e DA R i WA R R 0 5 T A SRR R [9]-[ 1]

BB RICE B A ThREAR I B AR — R PRYE, SHOREN B — BRI 2 XS 121 x-
PR B e RO A TR A IR T e R RS FERF 7, 45 R, & B b B SR T AR VA 20 5 AT TR vk
SRR AR R . SULIEING, ARKERE. 22 2P WERE S DR ERTGRIE 2 B ACRERE S5 Ao hE, Tz
T A 2KThReth & b o SR 131 FUESE, ACRERE AT 4E40 D s @ Re . R BTR . P Aa s &5 AL )
R B4R, RANEEHTEAN 25 g Z 5 PEEA =AU R B IpiE AR HUANG 25[15]0F %
B, AHERE 5532 2R R A O AE 08 G AL BRI (A B 48 45 . WANG 25161 FCIESE, 38 B B 1)
PRI PTGt o DRI, AR S AR /K BRI E Rk, SR AR R4 i L BC At
RN AKERE S 22 P BRI A ENR T AR RO, 2 ke. B, M. S T2 & A HED
R KUK B R o [RIRRE S 7o ol PR R o TP oy MEERME . IR FPESEIRARIEAT R A RIENHT -
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2.1. LIS HHRL S SRR A%
B AR, WHENTEEENEEM, WK, EESRSVERAR,; Khilkk, FRERIVAF
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BRATE ABERE, \WAMWEHAHERAR: L5, RESERDVARAR; &R, FiE&ERIOVE
FRAH

FOR AR IR KA A HH-2 8 MR HIE A R AR . B0 R JAS003 Bifgi&E TR AR A
Ay L5 HL DK-98-IT Rig i R e S A PR A7) . & fh A9 {X TMS-PRO 3 [E FTC A #]: /KUK
# BCD-268WBCS # i /Rt A IR A ] .

2.2. B RRKFERHIE

2.2.1. FM-KBEROBE
R 5 g HFRMR T 250 mL FEAR e, N 75 mL FIZ8137KIZH 1 h, N 90°C /K 4R HH in# 45 min,
H¥EE, FIN 50 mL ZR4EK, 90°C/KISIN# 45 min, & IFFIER, #&H[17].
2.2.2. HEWCEREENSI& T ZHE
X L KE|
AR . BB KR E———— AR
. N . EBKEM BRE—ITER > IEHE— R R
RHR. A1EEE. R A

2.23. FUWCRRIENEREER

IR MEREFREX S g BT 50 mL BEAR T, AR 3 IR, FIREEE 30 min, 78
EIKIE, BT 60°CHEIR KB Tt — B SR IE I B, & H.

RE. B MERRARIUE B RRR . AWEEE R 2PN, BT 100 mL BEA R, IMAERZEIK, %
PIBIEFEIERE 5 min DUIGEBERZ AR 5Bt BT idp B S, Indad fe b R Bas i s+,
FRAMRIELEETT 25 100°C IS RSBt HE, I F BB PR AE U D IO EE, I TRURE R A 2 5 7% R R BRI
SERME IR, .

TRR TR TR AR P N R IR R AR IR C 78 70 ¥ K Jm BB IRV L, Sk 2
PN € BRSO, 78 B 2], e PR RS TR B GR.

TER R AR 2K IR IR S BN TR i IO R R, =IRFE 20 min J5, I OREFRE
LR, RONVKAER S Vo 12 h BB E, AREAE 24 h, RrBEIR PR S RS, HEAT IR
HRAE, SRS E A H S A RO .

2.3. BAZFEIHAR

TETSER I SERE b, IRk R SRR, AW SEEEREERL. FERRNNE. &
B KRR T 2 DA 5 T 58 P2 2 it R PO DY R A% 0 TR 3R, AN R R I 5 AN /KT B T JR ot B S5
BARKPFRET:

Wi S Eh i SR EL (R EL): 5:0.4. 5:0.5. 5:0.6. 5:0.7. 5:0.8

KPERE SR PR E R LR EL): 11, 2:1. 3:1. 41, 5:1

FEGEERANINE: 0.01 g« 0.02g. 0.03g. 0.04g. 0.05¢g

B KIRBAINE: 7mL. 9mL. 11 mL. 13mL. 15mL

SEEBG DUBCE VPN 45 R 46 & T ACE BT B N5 PR IR, RGURFUAS A R 38 Joxt B KCF ) i
RBCHE AR . LR, BRI . B M SO i TR BRI, B ST IR B S R R IR AR K, NS
BB BN T 2R KRB I 25 4R 55
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2.4. FERGEBRINE

2.4.1. B FENREITN

ARSI Z MR SB/T 10021-2017 HEHHE FLBCE VAN R ARS8 /7 i AT BB Ve« 1EH 10 ARSI b
R KEOE QT TSRS ZR BRI & I BN AL /N, IR R B AT X PR 2T A
HERE SRR VP A0 B SEERAT 85, AP RS . BRI AR R SE R AT, B R
22°C~25C MIXHEE 50%~60%, KMHIE). TERREES, FOPh TSI . WA RMNEE. S
MRy iR AGUBE R VR RIHRRR TSR AT, B4 100 4, KRR 1 bR R S AT T
#r18].

Table 1. Sensory evaluation standard for flavor of Spring Amomum villosum gel fudge

&= 1. R CRRRERREEITFMN

| PP b BE
B AMOE S, B RS 20~25

RS ) B ARER ﬁh‘f}%?&% 10~20
BT RIRETR, S A 1~10

HAEE, B EEEH 20~25

i, A EnE 10~20

Q25 49) W, ORR%E 1~10
JRHI5), To A 20~25

s, ARSI 10~20

HLTEEQ2S 47) ik — i, A REA 1~10
FUBHIR, PHIEELS, AT 20~25

FURBEAAIR, MEMIE AL, MR 10~20

(25 43
(2570 CU— g, T, B 1~10

2.4.2. BEAGERM T

AR GRIG K B E (A A L S DHNEE . ROREMEREAT I E , R TMS-PRO B & Sh R A4, 3 AR
SKEAAN 254 mm, KN 35.0 mm [ TATL @A BB AERL, B TPA, WEFESINE S N:
RO : 60 mm/mins FELIFEEIIR: 1s; RAAFEE: 60%; PRK[EIFFEIFE R LR E: 15 mm;
AR 77: 0.05 No K BORED) N IETT TR, B4 BOHEEAT 3 VCPATINE19] [20].

2.4.3. HiEaHE
KH Excel 2016 X% B[R 2 FME . briiE i 25 3047 B4 4 3, SPSS 22.0 X # 4k #0477 2
(ANOVA), UL LSD £ & ik 17 W M40 H1(p < 0.05), f#H Origin 2018 £l %4k K .

3. RERS D
3.1. RRARRMERSHT

3.1.1. BIRRSFHE R S0 L3 B R PR RS 1 RO 2 M
FE 15 Rl e 1% 50 R 30 I bk i it B B 2B 2 M(0.01 < p<0.05), SRR, RO, tH
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W 2R BN 2 R (p < 0.01). WIS RA IR ALY 5:0.5 I, SEAHORE A A B O], ]
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Figure 1. Effect of the ratio of gelatin to carrageenan on the texture characteristics of gel jelly

B 1. B SFRIBR AL X R A A E B A M Y RN

3.1.2. AR S ZFHEER A0 & Ao b xR B R R A4 R 520

B P 2 25 S ar BT el i, 122 B IR 30 R A p st v 22 S5 25 52 (0.01 <p < 0.05), XPREJE . okl P S L g
PE R R ZE M (p < 0.01) . AKERES 2 FHEEERCLL A 101, 2:1. 401 B, B0 300 A F B AR AR 4K S 2% 5
HAopEE A 2:1 i, SRR IRIBN R S35 RSS9, 6 AW B 5 22 2R R 1) i A
HHCEEA 2:1,

3.1.3. FrAEEEHR N E X R R ERE R A I A2 T

B 3 AT, 2T AR R AR R X UM SR PR E L ROR 1 % LRk 4 AT A
SAMA(p < 0.01), X #AVETC 2 22 5 (p > 0.05). B ATERRES NG KIS0, B HORE (i MEL gtk 2 ] 2 BT
B ATERISINE Y 0.03 g i, BRI RN R . L8 PUIRHELEE Y, BE T
R AR N4 0.03 g

3.1.4. FEMZKRRR N B X R R RADRHE R

B 4 J5 220 s RnT 1, AR A 7K SIS o0 B M SO RO RE R« FROR P % MEL R B4 4 AE A 6 35
(P < 0.01), XFFAPERZIIA L (p > 0.05). FEFRMRFERA NI, B PO HoE gk 2 5 LT+
Ja TRERAR S HHAINEDY 9 mL B, Ff & TR R R R - SR & BURRRE TN 45 R
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Figure 2. Effect of the ratio of xylitol to maltitol on the texture characteristics of gel jelly
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Figure 3. Effect of citric acid addition on texture characteristics of gel jelly
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Figure 4. Effect of water extract amount of Amomum villosum on texture characteristics of gel jelly

B 4. FE KRR E X BB R BADRI R/

B e R KSR R AR NI DN 9 mLo
3.2. BRARREERST

3.2.1. FAR SRR K SR L » SRR R B WM B R

HI4E 2 AL, B S RAL  SRC L B  Se  OmE SR R PP B A R S BT A T R AR S . R
JEARINEAE 0.4~0.6 g JEFE Y, FEARIEREVFFET R, BOREBUBRCR . (e SN 3 g R R
PRLF. ZIEHE A, RS RARMER N 5:0.5. 5:0.6 BT PP EAEIL . 46— P 5 AR
PEERE SR, A E WIS RO MR LR R LE N 5:0.5.

Table 2. Effect of the compound ratio of gelatin and carrageenan on the sensory evaluation of gel fudge

= 2. RS FRRMEEC LR IR R B 1IN BT

RS RH M ER L (g:g) JEEVEN (4
5:0.4 78.50 + 1.841°
5:0.5 83.00 £ 1.944°
5:0.6 83.50 £2.369?
5:0.7 7430 £2.163°
5:0.8 73.10 £1.729¢

3.2.2. AKHEEE SR FIRER S L3RR R B TN BRI
B3 3 AT, ORWERE 5 22 AP MERE I S EE D 2:1 I, ORI R DA R IE BRI - TE
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SR T A2 TE EL R P 46 bR AR OB SE R LG, SHORIE T, RCE VRN R, BRI, S EZ R R R AR
iR, WHEAKERE S 2 PRI I S R L 2:1,

Table 3. Effect of the compound ratio of xylitol and maltose on the sensory evaluation of gel fudge

3. AWEER S P MR A0 S BCEE B SR R B IR A2

AHERE 5 2 2 BRI T H (g2 ) EE PN ()
1:1 80.50 = 3.206%
2:1 83.00 + 3.300°
3:1 79.00 + 2.404%
4:1 77.00 + 4.320°
5:1 76.30 +2.751°

3.2.3. HEERMEX R ERE IR

B 4 ATAN, R IR KR I BV B b 1A K B V2 R L SR T IR RIS a 5 o AT IR VS I
4 0.03 g B, Pl & KBRS POR IR RE G, WARRIRE D, DR, B RIFERE RS . ik, 44
ZHR RIS R, e RN R ER &N 0.03 g.

Table 4. Effect of citric acid addition on sensory evaluation of gel jelly
= 4. FPIERGTIN EXTE AR ERRE WM RS20

FrE BRI & (g) BRI ()
0.01 83.30 + 2.627%
0.02 82.30 + 4.832:
0.03 83.60 +3.9782
0.04 80.00 = 3.5590¢
0.05 78.80 % 3.795°

3.2.4. FRMOKEERMEX RETERE TN R

M2 5 A0, YR KSR IR 9 mL I, i i) 4% RS A SR B AT — R IO KUk, BT
HI1F MR KR T8 1 C B MR S s AL B Rk, S5 KI5 40 T Bl 4 e
BRI RO By, BRI E A R, B RIFEEES . Bk, S8 % RaRNRNRMER,
SE R KA I AR N A 9 mL.

Table 5. Effect of water extract amount of Amomum villosum on sensory evaluation of gel jelly

5. BN E R EKERE TN AR

B KRS I (mL) RETFN(4)
7 78.30 +2.452°
9 82.60 +2.2712
11 79.50 +2.224°
13 73.80 £4.614¢
15 72.40 £2.271¢
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4. Wig

AR AR KR T RE SR, SAIE I SR RS OB . ACKE I 5 2 S W A I ok
T B RRIRVR A, R 46 HH Y DR 15 R R L (R O o FE B A AR, 2% 20140 R
SRR, GRS pH RITEES, SEIRIE T eI SO (0 R 5 R ST R

b, WIS R R AR T I T W B R AP S R R T N B
T 5:0.5 FCELRS R4 SR IR, RERE . VMR RRL: RRURS B A TOR I RE LA, SRR,
5 B2 R TGS O — B0 I LA FEIE— 25 IR T i OB B ) B AR AT L

ShAN, AT R P R R R A S 5 e v SRR IR O . FE AR AT, BB AR
FHE S INTIFE G, WIS R R TR 478 B S R, BRI B & F R, TS St medt
S BB B R AR A 0622, IR AR BRI R 5 A SRR R A TERRERR VR IR 0.03 g B
TR Z I pH BOAIE T, WIRHERT R FE Y, WU ST ME 5 R e, 3o U 2 e 0 R e, 50 R
MIREE S Al kIR .

i b, SHATERMKT FURRIR, TR R sE . RSB LR, 5 47T SR Th A A4
REAE . IR e P B PE AL B EUR T — BT, e ik &

5. &t

ARG A R B R, i AR IR PR TR BRG] AR SR TR SRA n
Xt B R it RO RE IR, 45 S ORIV SRR PRI ISR S 2 R, IR AR BUL ™ OB SRS, W e A R
BB LA, WIS RALI R L] 5:0.5, AWERES 2P KLU G 2:1, FHERIRAINE 0.03 ¢,
B IKEEHA & 9 mL. 7EBEACTT T B % A 00 A PR BB PO W 48 S5 3 359 50 L IR A& v RSB FE A
EEMARE . EA MY AR, BABUFR R IR, 12007 HT S AR, T T RE M R R BORE 1
RIS, WAEE T FRMA RN ] i S ARKE PR £ 0 i SR £

=
2021 FFERHT I A QIFT I H (2021E05022).
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