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Optimization of Vacuum Sugar Permeability Technology and Quality Evaluation of Preserved
Artichoke Fruits
ZHANG Hao, LIANG Porong, FAN Fangyu®, CHEN Cheng, LIANG Wenbin, BI Huimin
(College of Life Science, Southwest Forestry University , Kunming 650224, Yunnan, China)

Abstract: The preserved artichoke fruits were prepared by the vacuum sugar permeability technology to en-
rich artichoke products. With the sensory quality score as the indicator, the vacuum sugar permeability process
of preserved artichoke fruits was optimized by the orthogonal experiment, and the nutritional components and
microorganisms of the product were determined. The results showed that the optimum preparation processes of
preserved artichoke fruits were 0.7% citric acid, color fixation for 40 min, cooking for 10 min, vacuum degree
of 0.05 MPa, vacuum permeation with 35% sugar for 10 h, and baking at 60 ‘C for 3 h. The finished product
had a bright color, moderate sweetness, and good plumpness, with the total polyphenols and flavonoids being
2.87 mg/g and 4.48 mg/g, respectively. The physical, chemical and microbial indicators of the product met the
requirements of the relevant national standard.
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Table 1 Factors and levels of the orthogonal experiment
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Table 2 Sensory evaluation criteria of preserved artichoke fruits
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Fig.1 Effect of citric acid concentration on the quality of

preserved artichoke fruits
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Table 3 Results of the orthogonal experiment
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1 1 1 1 85.90
2 1 2 3 87.57
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4 2 1 3 87.90
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7 3 1 2 83.90
8 3 2 1 94.10
9 3 3 3 85.20
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Table 4 Nutrient content in preserved artichoke fruits
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Table 5 Microbial indicators of preserved artichoke fruits

EELD FEZKARME/(CFU/g)  FrillEdR/(CFUg)  REEH

VA AL m=10%;M=10* <10 L
K #EE m=10;M=10? <10 A
T AL <50 <10 G

TE  m SRR A W B AT 1 2 KT [ B 5 MR A 4 o 14 e
o 22 A R

Hie 5 R] R A i SRR B B WA 25 R AT A
GB 14884—2016( & ft % 42 [ S A ifiE B8k ) b o 2R il
D 8

3 i

L 548 A8 K AN T R ep S R F)
I, S P m R SR A (A . 25 T LR = h 0
SR U0 ] 5 e A A AR e B ol SR AR A S (H A —
SERRRE LS IDE FRY T A 08 SR K
KPBEAR o AHIF T LA R e 460 O JAs) , 38 4o B 28 MBI
EIR R E RS EEETRE , LUSRE PR NS AR, i 2N
R0 N I 2SR, B A 1 W) 6 B A R A SRt T
2R E 0.7% B (A B[] 40 min 2% & B[R]
10 min, 2 %5 & 0.05 MPa, i 5 B 18] 10 h, 4 7% i 2
35%,60 ‘CT 4 3 ho TSR ah (OB 5L, SIS L 1
WL B R, LTS bR A YR bR 75 5
AR

Sk

(1] AREERE, Tt B, aAH, 5 | SIGEE 1Y 5 52 Lo T )], 5 57
4%, 2006, 28(3): 273-274.

SONG Shuhui, HE Hongju, WU Xingde, et al. Analysis of the nu-
tritional composition of artichoke[J]. Acta Nutrimenta Sinica,
2006, 28(3): 273-274.

[2]  DOMINGO C S, ROJAS A M, FISSORE E N, et al. Rheological
behavior of soluble dietary fiber fractions isolated from artichoke
residues|J]. European Food Research and Technology, 2019, 245
(6): 1239-1249.

B]  XEF, &I, Brlt, 45 . BRI E T )] b =T A A
IR, 2021, 40(8): 48-52.

LIU Kunyan, YU Shuangshuang, DUAN Hui, et al. Progress in re-
search on artichoke[J]. Chinese Wild Plant Resources, 2021, 40
(8): 48-52.

[4]  ABU-REIDAH I M, ARRAEZ-ROMAN D, SEGURA-CARRET-
ERO A, et al. Extensive characterisation of bioactive phenolic con-
stituents from globe artichoke (Cynara scolymus L..) by HPLC-DAD-
ESI-QTOF-MS[J]. Food Chemistry, 2013, 141(3): 2269-2277.

[5]  RONDANELLI M, GIACOSA A, ORSINI F, et al. Appetite control
and glycaemia reduction in overweight subjects treated with a com-
bination of two highly standardized extracts from Phaseolus vul-
garis and Cynara scolymus|J]. Phytotherapy Research, 2011, 25
(9): 1275-1282.

[6] RONDANELLI M, OPIZZI A, FALIVA M, et al. Metabolic man-
agement in overweight subjects with naive impaired fasting glycae-
mia by means of a highly standardized extract from Cynara scoly-
mus: A double-blind, placebo-controlled, randomized clinical trial
[J]. Phytotherapy Research, 2014, 28(1): 33-41.

[71  MENGHINI L, GENOVESE S, EPIFANO F, et al. Antiprolifera-
tive, protective and antioxidant effects of artichoke, dandelion, tur-
meric and rosemary extracts and their formulation[J]. International
Journal of Immunopathology and Pharmacology, 2010, 23(2): 601 -
610.

[8]  YASUKAWA K, AKIHISA T, OINUMA H, et al. Inhibitory effect
of taraxastane-type triterpenes on tumor promotion by 12-O-tetra-

decanoylphorbol-13-acetate in two-stage carcinogenesis in mouse



RRAKAR

RatRSHR

202443 A
BAsEEH

191

[10]

[11]

[12]

[14]

skin[J]. Oncology, 1996, 53(4): 341-344.

RTEVE, B, Ao . 8 H 2B T 2 m Ak K
FRAISZNAL. A ST, 2019(15): 38-42.

YU Yangyang, MAO Yaxuan, YU Yuanshan. Optimization of
vacuum sugar infiltration process of pineapple and its effect on
quality[J]. Farm Products Processing, 2019(15): 38-42.

ZE ), 2R, AL, ORISR TN ).
Tlk, 2021, 42(6): 362-366.

LI Qingin, LI Jiahui, MA Xiaomin, et al. Research progress in
sugar permeation technology of preserved fruits[J]. The Food In-
dustry, 2021, 42(6): 362-366.

EARID . AN B A ) ST SEIDL. R PR R
2, 2020.

WANG Zhenshuai. Study on the quality of artichoke powder with
different drying technology[D]. Chongqing: Southwest University,
2020.

XN, g s, B, A WP EEY A T AR ). S
R RFREIR), 2020, 39(2): 76-80.

LIU Guangping, LI Dingyan, WANG Kai, et al. Study on sulphur-
free color protection technology of dried lily[J]. Journal of Yanan
University (Natural Science Edition), 2020, 39(2): 76-80.

RERE. 2L B, & IS My @ T 20 && Tk,
2020, 41(5): 68-72.

XIONG Sugqin, LI Dan, YANG Sen, et al. The non-sulfur color pro-
tection technology of Chuanmingshen violaceum|J]. The Food In-
dustry, 2020, 41(5): 638-72.

DN, BRAF 1T, 22301, A5 A 1 L B A R B WA R
P BT AN AR 5%, 2015, 36(14): 67-70.
SUN Haitao, SHAO Xinru, JIANG Ruiping, et al. Optimization of
vacuum sugar permeability process for Changbai Mountain wild

Actinidia arguta low-sugar preserved fruit[J]. Food Research and

ST SR SIS SRS SIS LS I SIS =SS S S SIS = S =S S S S S e S ==

(E#% 173 1)

[14

=

[16

[17]

21 IR 5K, 2019, 40(12): 164-169.

CAO Miao, HUA Zhixiu, TONG Bin, et al. Optimization of prepara-
tion technology of tamarind sponge cake by response surface meth-
odology[J]. Food Research and Development, 2019, 40(12): 164-169.
CHAN P N A. Chemical properties and applications of food addi-
tives: Flavor, sweeteners, food colors, and texturizersi]M|//CHEUNG
P, MEHTA B. Handbook of Food Chemistry. Berlin: Springer,
2015: 101-129.

EEWr, RIREL, 2345, 55 . F AT AR BE LT Bl 00 Ak 22 8 s
Fa5ATLT). B RH, 2014, 35(6): 40-43.

WANG Yujiao, CHEN Xiaohong, LI Wei, et al. Textural properties
and microstructure of tofu coagulated by plum juice[J]. Food Sci-
ence, 2014, 35(6): 40-43.

VYAS D, UWIZEYE A, MOHAMMED R, et al. The effects of ac-
tive dried and killed dried yeast on subacute ruminal acidosis, ru-
minal fermentation, and nutrient digestibility in beef heifers[J].
Journal of Animal Science, 2014, 92(2): 724-732.

Vol TR, B, A L AN [ A 2R I o )t v ) 1oz
FELIL. b E R AEAR, 2018, 33(11): 20-25.

LENG Yue, WANG Xuedong, LU Qingyun, et al Application of dif-
ferent yeasts on flour fermented foods[J]. Journal of the Chinese Ce-
reals and Oils Association, 2018, 33(11): 20-25.

HE S VR o T P 14 A B 7 KM R A S BAR

[15]

[16]

[17]

[18]

[19]

1111111111111 -

[18]

[19]

[20]

[21]

189 —
Development, 2015, 36(14): 67-70.
SRR, TSR, W SCLL, A5 B R R B e B AR D).
PREES AT, 2019, 19(3): 78-83.
WU Peipei, TAN Qiang, ZENG Wenhong, et al. Study on improv-
ing the quality of low-sugar pineapple preserved fruits[J]. Storage
and Process, 2019, 19(3): 78-83.
AR, FRIROR, PN, G5 . SRR AR I T T S
[J]. ZZHNSCHRA e (A AR R), 2019, 33(3): 53-56.
JIANG Bianling, HUA Bihe, SUN Xuejie, et al. Study on process-
ing technology of ginger-flavored low -sugar preserved tomato[J].
Journal of Lanzhou University of Arts and Science (Natural Sci-
ence Edition), 2019, 33(3): 53-56.
XSG, BB, XA, G5 . B HEUOT I AL SR it B B KU
IR £ S HLAR, 2014, 30(4): 220-223.
DENG Ruyue, ZENG Haiying, YE Shuangquan, et al. Effect of
vacuum sugar permeability technology on flavors and quality of
Rosa roxburghii Tratt fruit[J]. Food & Machinery, 2014, 30(4): 220-
223.
W 53 MR, b, S5 L o 0 IRk O AL M H BRI A T
[J1. & ik Tk, 2021, 42(5): 83-87.
SUT Yong, SHI Jianbin, CAI Sha, et al. Optimization of processing
conditions for low-sugar preserved sweet potato using response sur-
face methodology[J]. The Food Industry, 2021, 42(5): 83-87.
Y5, REE, W . E s BN T AR S AUTCR I T 28T
FE. EARSE, 2019, 39(8): 7-11.
LI Sha, WU Minfu, PAN Limei. Processing technology of low
sugar le-ping melon preserved by vacuum conserve permeability

[J]. China Fruit & Vegetable, 2019, 39(8): 7-11.

il 3]
e B 85 :2022-10-06

1114111111111 1111111111111 -

HRE Tl 2015, 29(3): 30-34.

CHU Yanpei. Study on fermentation ability and baking characteris-
tics of dry yeast with high sugar content and high activity[J]. Mod-
ern Flour Milling Industry, 2015, 29(3) : 30-34.

AP DL J L AR TR £ P 14 TR I PE T SR (D). 2L DUz
T. K2, 2015.

HE Bei. Research on fermentative adaptability of several typical
yeast used in wheaten food[D]. Wuhan: Wuhan Polytechnic Univer-
sity, 2015.

LIU H L, SUN B G. Effect of fermentation processing on the flavor
of Baijiu[J]. Journal of Agricultural and Food Chemistry, 2018, 66
(22): 5425-5432.

SAERENS S M G, VERBELEN P J, VANBENEDEN N, et al.
Monitoring the influence of high-gravity brewing and fermentation
temperature on flavour formation by analysis of gene expression lev-
els in brewing yeast[J]. Applied Microbiology and Biotechnology,
2008, 80(6): 1039-1051.

ZHU W H, LUAN H W, BU Y, et al. Flavor characteristics of shrimp
sauces with different fermentation and storage time[J]. LWT-Food
Science and Technology, 2019, 110: 142-151.

MI%iE . ZWmE
W #5 B #5:2022-08-09



