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Processing Technology Optimization and Quality Analysis of Frozen
Aralia chinensis L. Bud

KANG Sanjiang, ZHANG Haiyan, SONG Juan

(Agricultural Product Storage and Processing Research Institute, Gansu Academy of Agricultural Science, Innovative
Center for Storage and Processing Technology of Fruits and Vegetables in Gansu, Lanzhou 730070, China)

Abstract: In order to optimize the processing technology of frozen Aralia chinensis L. bud, the effects of blanching solution
pH, blanching time and frozen temperature on the color (AE value) and drip loss were investigated by single factor
experiments, and the processing technology was optimized by response surface methodology (RSM). The results showed
that the influence degree of each factor on A E value and drip loss from large to small was blanching solution pH>blanching
time>frozen temperature. The optimal process conditions were as follows : Blanching solution pH7.50, blanching time
4.00 min, and frozen temperature —30.00 °C. Under these conditions, the AE value was 22.58, and the drip loss rate was
21.94%. The relative errors were 0.58% and 1.14%, respectively, which was close to the predicted value, and the product
qualities were conformed the requirements of No.NY/T1406-2018 Green food-quick frozen vegetable. This study would

provide both theoretical and utilization for frozen processing of Aralia chinensis L. bud.
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Table 2 Design and results of the response surface experiments

o XEE XmE Xk T

WS T e me VAP e
1 0 0 0 25.18+¢1.97 20.86+1.13
2 0 0 0 23.32+1.82 21.02+1.05
3 0 0 0 25.66+1.63 20.58+1.21
4 1 1 0 68.58+1.69 66.56+1.89
5 0 -1 -1 62.23+2.10 55.45+2.04
6 0 -1 1 49.44+2 .59 48.63+1.86
7 1 0 1 76.13+1.87 70.69+1.58
8 -1 -1 0 53.62+1.56 40.16x1.47
9 0 0 0 20.354+2.05 25.794+2.59
10 0 -1 53.69+1.25 50.14+1.24
11 0 0 0 20.16+2.20 25.46+1.44
12 -1 0 -1 59.334+2.15 50.66+2.01
13 1 -1 0 80.41£1.87 59.38+1.35
14 0 1 1 76.88+1.59 72.37+£2.15
15 -1 0 1 48.15+£2.09 43.15+1.10
16 1 0 -1 45.33+£2.08 44.33+1.69
17 -1 1 0 77.15£1.67 60.12+2.24
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Table 3 Variance analysis of regression model on AFE value
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Table 4 Variance analysis of regression model on drip loss
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Table 5 Quality detection of frozen Aralia chinensis L.

WiH [oLeYE| FRifEEisk SEE £y
] — SRR LD, HATAS 2 A B, AR B, TEARN . /N —2& 5% | i
bIZ5S TEAFIM, K/ —255 B RAF, JoRG Hb R, JORNE | 258 253 AT 34 &
g5 SRR T ES
% JLRES (0P — 3, HATAR S N A {678 — 3, HATAR S R AT R 8 &
i
J Tei R E, T R s, OO Johs Hosk, JOTRad B | RS L R, JCHLM, EA
4 i, TCRIIRTT WAN AT, TOASIE & ARk 43 IRAT LA AR, ToAR IE APk K 5 &
A NGISIS SR I ELA A 7= N R, TGSk SRR I ELA AR 7= A Y RUBR, TE Sk &
H5(LIPbIT) <0.1 mg/kg P oA e

D=t =
Rl (Cdit) <0.05 mg/kg 0.00184 Ui




- 226 - £ Tl B4

20224 1 A

BN G YE BRSBTS R SRR R, AT
DS =R A Y
3 Hig

30 oF PR 2R S, A I MR pHL, TR A ] R
PRI EE A5 PR 2R X TR 5 e 2 (0 3R IR AR S 5
M 7e. B, 2% Box-Behnken Design 1203615 3 Sz il i
T34, SN IR TN ECARY, 15351 2
AT BRI pH7.50, R ITAE] 4.00 min, HZR kL
JE-30.00 C, TEIZ KA FARRIMEAER S IEL I AE
(B A 5 SRR P AR X R 2250, 5303
H 0.58% Fl 1.14%, FRITIZAR G B a5, DX T2
AEPE IR S SR 2 b i TTAT S NY/T1406-2018
et il IR ESEDPREI R, 5 e Sk i &
FHFE AR
&% 3k

[1] BRE. BRABBE L LKLAEGZHZHA]. HF
R A, 2019(2): 90-92. [ YANG T E. Pollution-free and high-
yield cultivation techniques of Aralia chinensis L. in Southeastern
GansulJ]. Gansu Agricultural Science and Technology, 2019(2):
90-92. ]
[2] A, &M, KRFR, F DR RERHRRE
o ERIFHA] 5% ¥,2011(1):8-9. [BAIGL, WU Z P,
ZHANG Z J, et al. Pollution-free and high-yield cultivation tech-
niques of functional health wild Aralia chinensis L. in Nanjing
area[J]. Vegetables, 2011(1): 8-9. ]
[3] FWW. &ALTFTHAATFE RS 55 & fFN [D]. %R
i RduAk ik X 5, 2017. [ QI M M. The chemical constituents
analysis and quality evaluation of edible Aralia elata[D]. Harbin:
Northeast Forestry University, 2017. ]
(4] 4m, kKA, FSGR DRLARRE S LS RIZF 5 A3
FEH AT FBEFREAEAA, 2019, 37(5):179-181,187.

[ MAO Y L, ZHANG J, YE W B. Cultivation and management of
aralia chinensis in Xiaolong Mountain forest area[J]. China Reso-
urces Comprehensive Utilization, 2019, 37(5): 179-181,187. ]
[5] RED, B&, MER, F XABRARET LB LENF
M5 3R], 2R 84k, 2016, 22(8): 116-117,133. [ SONG
J'Y, CHEN H, HAO D R, et al. Situation and problems related to de-
velopment industry of frozen fruits and vegetables in China[J]. An-
hui Agricultural Science Bulletin, 2016, 22(8):116-117,133. ]
[6] RAT. BB AL TR A LB R KRG Yh
[D]. X#&: &R X%, 2017. [ SONG J F. Effects of freezing
assisted by magnetic field on freezing characteristics and quality of
vegetables[D]. Tianjin: Tianjin University of Commerce, 2017. ]
(7] Bk, ool HEIFAREL KT LA AL L%
(J]. RHH 512 8,2016(20): 6-7. [ QIJE, SHI H T. Develo-
pment and utilization of wild vegetable aralia chinensis in Zhang
County[J]. Agricultural Science-Technology and Information,
2016(20): 6-7. ]
(8] B, FAB, KFXL, F. —HEEBALTBRAREA R
#m T T EAR ], F B4k &4 >,2018(1): 45-50. [ FENG L,
LIY J, ZHANG X Y, et al. Study on the processing technology of

aralia chinensis crisp food treated by differential pressure explosion

puffing[J]. Forest By-Product and Speciality in China, 2018(1):
45-50. ]
[9] FR3E, HSTIR. SRS AT AR TH kA I T L2 0
AF 5[], F B Ak &1 4F 7, 2012(6): 10-12. [ CHEN L, DAI W 1.
Study on the processing technology of the mixed juice drink of
hardy kiwifruit and Aralia chinensis[J]. Forest By-Product and Spe-
ciality in China, 2012(6): 10-12. ]
[ 10] GIANNAKOUROU M C, TAOUKIS P S. Meta-analysis of
kinetic parameter uncertainty on shelf life prediction in the frozen
fruits and vegetable chain[J]. Springer US, 2019, 11(1): 14-28.
[11] BULUT M, BAYER O, KIRTIL E, et al. Effect of freezing
rate and storage on the texture and quality parameters of strawberry
and green bean frozen in home type freezer[J]. International Journ-
al of Refrigeration, 2018, 88(4): 360—369.
[12] FARAVELLI L. Response-surface approach for reliability
analysis[J]. Journal of Engineering Mechanics, 2014, 115(12):
2763-2781.
[13] BFEK, T, ik, F. wmedEbiefRfyesd
R LERIREAERLH R [1]. £ 5 T LA 1-15 [2021-04-
26]. https: //doi. org/10.13386/j. issn1002-0306.2020120266.
[ YANG X D, BAI Z F, XU Y T, et al. Optimization of extraction
process of total saponins from Rubus crataegifolius Bunge. root by
response surface methodology and its antioxidant activity[J]. Sci-
ence and Technology of Food Industry: 1-15 [2021-04-26].
https://doi.org/10.13386/j.issn1002-0306.2020120266. ]
[ 14] ASIYE A, FEYZA K Z, HAKAN B, et al. Changes in color
and total phenolic content of different cultivars of persimmon dur-
ing dehydration[J]. International Journal of Food Engineering,
2008, 4(7): 1-12.
[15] FONGIN S, NIMITKEATKAI H, PROMMAJAK T, et al.
Ultrasound-assisted osmotic dehydration of litchi: Effect of pretreat-
ment on mass transfer and quality attributes during frozen storage[J].
Food Measure, 2021. https://doi.org/10.1007/s11694-021-00931-9.
[16] Mz, 25, T4, %5 NY/TI406-2018 4 & & & ik A 3K
¥ [S]. b P B R &k g4, 2018. [ CHEN Y, WANG H,
WANG F H, et al. NY/T1406-2018 Green food-quick-frozen veget-
ables[S]. Beijing: China Agricultural Press, 2018. |
[17] sk, ok FRARS R ENB AR LA, HF
e A Ho, 2015(7):18-22. [ ZHANG H Y. Study on quality
change during frozen storage and optimization of frozen storage pro-
cess of frozen apple[J]. Gansu Agricultural Science and Techno-
logy, 2015(7): 18-22. ]
(18] XX, Tk, FH4, 5 pHIAS AL G E EfmE L
R BEAE R e Hea (7], R SA5,2019,40(20): 41-46. [ CAO
JR, WANG B, LI F W, et al. Effects of pH on stability of thylakoid
membrane in spinach and oilseed rape after heat treatment[J]. Food
Science, 2019, 40(20): 41-46. ]
[ 19] HUANG J C, YANG J, HUANG F, et al. Effect of fast pH
decline during the early postmortem period on calpain activity and
cytoskeletal protein degradation of broiler M. pectoralis major[J].
Poultry Science, 2016, 95(10): 2455-2463.
[20] MUNYAKA A W, MAKULE E E, OEY I, et al. Thermal sta-

bility of 1-ascorbie acid and ascorbic acid oxidase in broccoli


https://doi.org/10.3969/j.issn.1001-8336.2011.01.004
https://doi.org/10.3969/j.issn.1001-8336.2011.01.004
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1007-7731.2016.08.061
https://doi.org/10.3969/j.issn.1007-7731.2016.08.061
https://doi.org/10.3969/j.issn.1007-7731.2016.08.061
https://doi.org/10.3969/j.issn.1003-6997.2016.20.002
https://doi.org/10.3969/j.issn.1003-6997.2016.20.002
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.7506/spkx1002-6630-20181107-087
https://doi.org/10.7506/spkx1002-6630-20181107-087
https://doi.org/10.7506/spkx1002-6630-20181107-087
https://doi.org/10.3382/ps/pew206
https://doi.org/10.3969/j.issn.1001-8336.2011.01.004
https://doi.org/10.3969/j.issn.1001-8336.2011.01.004
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1008-9500.2019.05.055
https://doi.org/10.3969/j.issn.1007-7731.2016.08.061
https://doi.org/10.3969/j.issn.1007-7731.2016.08.061
https://doi.org/10.3969/j.issn.1007-7731.2016.08.061
https://doi.org/10.3969/j.issn.1003-6997.2016.20.002
https://doi.org/10.3969/j.issn.1003-6997.2016.20.002
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-6902.2012.06.005
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.3969/j.issn.1001-1463.2015.07.007
https://doi.org/10.7506/spkx1002-6630-20181107-087
https://doi.org/10.7506/spkx1002-6630-20181107-087
https://doi.org/10.7506/spkx1002-6630-20181107-087
https://doi.org/10.3382/ps/pew206

43 % 1

R, 4 SRS JE S 2RI U C 2 St B A - 227 -

(Brassica oleracea var. italica)[J]. Journal of Food Science, 2010,
75(4): 336-340.
[21] BZix, AR, Kk, 5. 2R xrik k¥R TR
BB R S R om [T]. & T kAR, 2015, 36(23): 333-338.
[ KANG S J, ZHANG Y M, ZHANG H Y, et al. Effect of blanch-
ing on peroxidase activity and the qualities of quick-frozen apple
cubes[J]. Science and Technology of Food Industry, 2015, 36(23):
333-338. ]
[22] PEREZ-CALDERON J, SANTOS M V, ZARITZKY N. Pro-
cessing of pre-cooked frozen Brussels sprouts: Heat transfer model-
ling as related to enzyme inactivation and quality stability [J]. Food
and Bioproducts Processing, 2019, 118(11): 114—-129.
[23 ] fRif#, RAR, BRZIT, F. R RARAFR TG YH
(7). *F B &, 2015, 34(5): 101-105. [ZHAG H Y, ZHANG Y
M, KANG S J, et al. Effects of blanching process on texture of
frozen apple[J]. China Brewing, 2015, 34(5): 101-105. ]
[24] GUIDA V, FERRARI G, PATARO G, et al. The effects of
ohmic and conventional blanching on the nutritional, bioactive com-
pounds and quality parameters of artichoke heads[J]. LWT-Food
Science and Technology, 2013, 53(2): 569-579.
[25] NEVES F 1 G, VIEIRA M C, SILVA C L M. Inactivation
kinetics of peroxidase in zucchini (Cucurbita pepo L. ) by heat and
UV-C radiation[J]. Innovative Food Scienceand Emerging Techno-
logies, 2012, 13(1): 158—162.

[26] WANGL L, CHEN Y M, LI Z G. The effects of freezing on
soybean microstructure and qualities of soymilk[J]. Journal of Food
Engineering, 2013, 116(1): 1-6.
[27] DONGEN-VOGELS V V, SEYMOUR J R, MIDDLETON J
F, et al. Shifts in picophytoplankt on community structure influ-
enced by changing upwelling conditions[J]. Estuarine Coastal &
Shelf Science, 2012, 109(8): 81-90.
(28] B, AT ER X4 T TE B4R REAH L
[D]. % : w ) R K %, 2016. [ FENG Y C. Key processing
technology of quick-frozen baby ginger slice and quality change dur-
ing the frozen storage[D]. Ya'an: Sichuan Agricultural University,
2016. ]
(29 ] #Kifak, R=ix, K35, F. RAFRIm T T LARAHRI].
AR F R, 2016, 30(3): 516-524. [ ZHANG H Y, KANG S J,
ZHANG F, et al. Study on processing technology optimization of
frozen apple[J]. Journal of Nuclear Agricultural Sciences, 2016,
30(3):516-524. ]
[30] b, gk, THE, F. HBAHMTALE LG H
F a0 LA T]. Rk T2 4R, 2020, 36(19): 313-322.
[LIUB D, LYU X L, WANG C X, et al. Process optimization of
high temperature and short time hot air treatment topromote the cal-
lus formation of sweet potatoes[J]. Transactions of the Chinese So-
ciety of Agricultural Engineering (Transactions of the CSAE), 2020,
36(19):313-322. ]


https://doi.org/10.1111/j.1750-3841.2010.01573.x
https://doi.org/10.11882/j.issn.0254-5071.2015.05.023
https://doi.org/10.11882/j.issn.0254-5071.2015.05.023
https://doi.org/10.1016/j.lwt.2013.04.006
https://doi.org/10.1016/j.lwt.2013.04.006
https://doi.org/10.1016/j.jfoodeng.2012.09.023
https://doi.org/10.1016/j.jfoodeng.2012.09.023
https://doi.org/10.11869/j.issn.100-8551.2016.03.0516
https://doi.org/10.11869/j.issn.100-8551.2016.03.0516
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.1111/j.1750-3841.2010.01573.x
https://doi.org/10.11882/j.issn.0254-5071.2015.05.023
https://doi.org/10.11882/j.issn.0254-5071.2015.05.023
https://doi.org/10.1016/j.lwt.2013.04.006
https://doi.org/10.1016/j.lwt.2013.04.006
https://doi.org/10.1016/j.jfoodeng.2012.09.023
https://doi.org/10.1016/j.jfoodeng.2012.09.023
https://doi.org/10.11869/j.issn.100-8551.2016.03.0516
https://doi.org/10.11869/j.issn.100-8551.2016.03.0516
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.1111/j.1750-3841.2010.01573.x
https://doi.org/10.11882/j.issn.0254-5071.2015.05.023
https://doi.org/10.11882/j.issn.0254-5071.2015.05.023
https://doi.org/10.1016/j.lwt.2013.04.006
https://doi.org/10.1016/j.lwt.2013.04.006
https://doi.org/10.1016/j.jfoodeng.2012.09.023
https://doi.org/10.1016/j.jfoodeng.2012.09.023
https://doi.org/10.11869/j.issn.100-8551.2016.03.0516
https://doi.org/10.11869/j.issn.100-8551.2016.03.0516
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036
https://doi.org/10.11975/j.issn.1002-6819.2020.19.036

