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Abstract: The deterioration of the quality of litchi pulp is closely related to oxygen and heat treatment. This study
compared the effects of conventional beating (CB) and low-oxygen beating (LB) on the quality of litchi pulp, and the effect
of low-oxygen beating combined with high hydrostatic pressure (HHP) and heat treatment on the quality of litchi pulp
during storage at 4 °C was also studied. The results showed that when compared to conventional beating, low-oxygen
beating had no significant effect on the total soluble solid, pH and total acid of litchi pulp (P>0.05), while the L" value
increased significantly (P<0.05), the a” value decreased significantly (P<0.05), the total phenolic content increased by
24.70%. Except for proanthocyanidins B2, rutin, catechins and vanillic acid, the content of other 6 monomeric phenolics
increased significantly (P<0.05). During the storage process, the L™ value of litchi pulp treatment of different beating

methods combined with HPP and HT showed a downward trend and the a” value showed an upward trend, and the L” value
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of LB+HHP group was always the highest. Stored for 28 days, the total phenolic content, DPPH radical scavenging capacity

and ferric ion reducing antioxidant power of the low-oxygen beating combined with HHP treatment group were higher than

those of the other three groups. In conclusion, low-oxygen beating can better keep the color, phenolics and antioxidant

capacity of litchi pulp, and reduce the quality degradation of litchi pulp treated by HHP and heat during the storage, of

which LB+HHP treatment has more advantages, which can be used as a new litchi pulp processing technology.
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Fig.1 Schematic diagram of the structure of low oxygen beater
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Table 1 Effect of low-oxygen beating on the
quality of litchi pulp
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DPPH(mg/100 g) 378.25+5.93  388.80+8.02
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Fig.2 Changes of total plate count in litchi pulp treated by
different beating combined with different
sterilization during storage
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Fig.3 Changes of color in litchi pulp treated by different
beating combined with different sterilization
during storage
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Fig.4 Changes of total phenolic content in litchi pulp treated by
different beating combined with different
sterilization during storage
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Fig.5 Changes of antioxidant activity in litchi pulp treated by
different beating combined with different
sterilization during storage
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different beating combined with different
sterilization during storage

o R
BRI
CB+HT LB+HT CB+HHP LB+HHP
DPPH 0.974"™ 0.848" 0.940™ 0.755"
FRAP 0.792" 0.751" 0.796™ 0.802"

TE: #* TR #F ARG (P<0.01)

SR PRI EECY i RIF TS5 R — 30 Xu S50 L BT A
SR A9 S S H FRAP 774 0 35 A0 %15 Zhao
S a2 I v PR AN R AL P A S SR v g S R 1Y
PUEAEALTEE 5 R S BTN IR i) 5 52 W 25 TEAH OGS
A TER W A Th Iy e iR Hp T A RE I 19
B R —, X ARSI ] BT e A R R
HE TR,
3 g

AT E SRS HE T LI TR AR F TR X 75 A
WA BTRISENN, A IS E R TIRAR L, RE AT 7,
I TSS. pH LR TC i #5146 (P>0.05), L™{H iR
T 5.12%, a fHFEAR T 18.05%, Bl & 4w 1
24.70%, HARIER T FAETT 2R B2, T L JLASE A
Fr RSN BTN (P<0.05), UL TR GEE 41
MR ZE AR A AR . R, FUEE T ANIA]
FIIE Ty 2R v RS B 2 A R i e v o 5
AR SE R, R AR AT T IR IS HHP A PR 25 4%
I, FBE T DL E RS TR S HHP b B mg s
{REF TS HT AbPRAYZ I, FUBR B L R
FIERS HT BRI, (HET0 2 P25 57 (P>0.05) .
WA O d, 75 BARSEFTH IS PEATAS [A] A % R AL BE,
YIRE T g b ORPr R 10 (5 . S Rt EfLRE Ty, H
ol R AL BRAE T PRAL B [ 25 IO [R] O RS, AN
[F] Ak BRZH 75 A I 5 FE FRAIR, (P T AR L, Sy 5 i
TR, ASETT AR E I, AR TIR A7 AR RS
HrU B S DPPH H H LTS FRAE JJ Bl e T H L
FTH, JSAE hte, FEIE BRI, (IR TR Sl A
PRZHASEHE | B & e AU AR RE s o

Sk

(1] R, F 254 K3, F HHREGERARD, £hEmEL
LA AT R ], RA 53R, 2021, 38(11): 1995-2005. [ XU
C, LUO S L, ZHANG Y, et al. Advances in research on nutrient
components, biological activity and comprehensive utilization of
litchi fruits [J]. Journal of Fruit Science, 2021, 38(11): 1995-2005. ]
(2] Ak, x4, 18 8, 5. HREHE S 0H R
Je 1], 2 R A5, 2017, 45(29): 77-79, 130. [ZHOU Q Y,
TANG F H, RAO R C, et al. Research advance of litchi and litchi
polyphenols[J]. Journal of Anhui Agricultural Science, 2017, 45
(29):77-79, 130. ]
[3] XIAOJ, ZHANG R F, ZHOU Q Y, et al. Lychee (Litchi chi-
nensis Sonn.) pulp phenolic extract provides protection against alco-
holic liver injury in mice by alleviating intestinal microbiota dysbio-
sis, intestinal barrier dysfunction and liver inflammation[J]. Ani-
mals, 2017, 65(44): 9675-9684.
[4] 3p5%, TR, 238, . R FIAIR &3 5 HOE 5 49 %
v [J]. A 5 & B T 4k, 2021, 47(6): 169-175. [ GUO J, CHEN
Y L, WANG P, et al. The effect of different packaging methodology
on litchi quality during storage[J]. Food and Fermentation Indus-
tries, 2021, 47(6): 169-175. ]
[5] ANKIJ, LIUHC, FUM Q, et al. Identification of the cooked

off-flavor in heat-sterilized lychee (Litchi chinensis Sonn.) juice by


https://doi.org/10.3969/j.issn.0517-6611.2017.29.024
https://doi.org/10.3969/j.issn.0517-6611.2017.29.024
https://doi.org/10.3969/j.issn.0517-6611.2017.29.024
https://doi.org/10.3969/j.issn.0517-6611.2017.29.024

544 5 TH)

TRARAR , % N[ TR B R AL 75 B B A3 - 335 -

means of molecular sensory science[J]. Food Chemistry, 2019, 301:
125282.

(6] R4, 3% K. Wit A2 o 7 i A d B At SR BB K 49 ¥
 [T]. AR A = A4, 2017, 33(12): 145-154. [WUM,HU Z Y.
Effects of dissolved oxygen on non-enzymatic browning of litchi
juice during the storage[J]. Modern Food Science and Technology,
2017,33(12): 145-154. ]

[7] #4&3HF . NFC 47t he T At 22 7 5 i T 2 & R ed %
e [D]. &K ® i K, 2020. [ CAID P. Effect of dissolved oxy-
gen on the quality of NFC orange juice during processing and stor-

age[D]. Chongging: Southwest University, 2020. ]

7 [J]. & &4, 2009, 30(24): 448-451. [ JIANG L B, WEN S
N, LI'Y J, et al. Study on browning inhibition of pear juice by liquid
nitrogen injection[J]. Food Science, 2009, 30(24): 448—451. |

(9] Mok, Fftde, 285, F. & B R RARHE BT L H A
7 [J]. & B A& 5 524k, 2009,9(2): 122-125. [ DU B, LIANG SR,
CHENG Y F, et al. Study on the banana pulping technique with lig-
uid nitrogen injection to exclude oxygen and reduce temperature [J].
Journal of Chinese Institute of Food Science and Technology, 2009, 9
(2):122-125. ]

[10] WU W, XIAO G, YU Y, et al. Effects of high pressure and
thermal processing on quality properties and volatile compounds of
pineapple fruit juice[J]. Food Control, 2021, 130(9): 108293.

[11] SRm4E, 400, A, 5. S URRA G EA AL H 09 iR
o7 1], AR A s A4, 2021, 37(9): 200-206. [ ZHANG L J,
ZOU B, XIAO G S, et al. Comparative analysis of ultra-high hydro-
static pressure and thermal sterilization of Wampee puree[J]. Mod-
ern Food Science and Technology, 2021, 37(9): 200—206. ]

[12] #hE4E, EH, § 24, 5 5 ERBESTHET R
How AT 50 1], 2 R A4, 2014, 42(31): 11078-11082. [ XU
Y J, WEN J, XIAO G S, et al. Effect of thermal and ultra high pres-
sure treatment on quality characteristics of litchi juice[J]. Journal of
Anhui Agricultural Science, 2014, 42(31): 11078-11082. |

[13] PRARKIAERRZZAFTUNEFTER S, BRR®?
oo B2 2 % B . GB 12456-2021 R %4 EH ZA7/E £ P L8R
w2 [S]. Ak b B AR Bk, 2021, [ National Health and
Family Planning Commission of the People's Republic of China,
State Food and Drug Administration. GB 12456-2021 National stan-
dards for food safety Determination of total acid in food[S]. Bei-
jing: China Standards Press, 2021. ]

[14] ZJF &8, Fma, . KA R it 56
e, 4B AL R AN F®GF ], 25 T A, 2021,
42(11):275-280. [ WANG D, WANG Z N, DONG L H, et al. Ef-
fects of sterilization and storage temperature on the composition,
content and antioxidant activity of polyphenol compounds in lychee
juice[J]. Science and Technology of Food Industry, 2021, 42(11):
275-280. ]

[15] PRAREFERREZEZAFTXNEFTENA, BERR®E
T S B 2 KB, GB 4789.2-2016 & da %A B RAF £ R B A
FAE W R % &4 [S]. b B AR E 4, 2016, [ Na-
tional Health and Family Planning Commission of the People's Re-
public of China, State Food and Drug Administration. GB 4789.2-

2016 National standards for food safety, Food microbiological in-
spection, determination of total number of colonies[S]. Beijing:
China Standards Press, 2016. |

[16] PHRAREAEERLAFRAEF LT 4. GB4789.15-
2016 R on %A B TARE BB AN T F A A B4 [S].
b7 P B AR B4R, 2016. [ National Health and Family Plan-
ning Commission of the People's Republic of China. GB 4789.15-
2016 National standards for food safety, Food microbiological in-
spection, mold and yeast counts[S]. Beijing: China Standards Press,
2016. ]

[17] REZE, B, FRE RGBT RIS R
I #2454k, 2007,23(6): 228-232. [ ZHAO G J, YANG G M. Ap-
ple grinding technology with liquid nitrogen injection to exclude
oxygen and lower temperature [J]. Transactions of the CSAE, 2007,
23(6):228-232. ]

[18] SU D X, WANG Z N, DONG L H, et al. Impact of thermal
processing and storage temperature on the phenolic profile and an-
tioxidant activity of different varieties of lychee juice[J]. LWT-
Food Science and Technology, 2019, 116: 108578.

[19] MA L, WATERHOUSE A L. Flavanols react preferentially
with quinones through an electron transfer reaction, stimulating
rather than preventing wine browning[J]. Analytica Chimica Acta,
2018, 1039: 162—-171.

[20 ] WATERHOUSE A L, LAURIE V F. Oxidation of wine phe-
nolics: A critical evaluation and hypotheses[J]. American Journal of
Enology and Viticulture, 2006, 57(3): 306-313.

[21] MOCHIZUKI M, YAMAZAKI S, KANO K, et al. Kinetic
analysis and mechanistic aspects of autoxidation of catechins[J].
Biochimica Et Biophysica Acta-General Subjects, 2002, 1569(1-3):
35-44.

[22] kbdt, REH, TBX, 5 RHEFMFHNEFRTIK
AR A R H AR R TR B (J]. R S T kAR
2021, 42(20):320-327. [ZHU J Y, ZHAO X M, WANG D F, et
al. Storage quality changes and shelf life predictive modeling of
blueberry juice treated by ultra-high pressure and thermal steriliza-
tion[J]. Science and Technology of Food Industry, 2021, 42(20):
320-327.]

[ 23] JORDAN S L, PASCUAL C, BRACEY E, et al. Inactivation
and injury of pressure-resistant strains of Escherichia coli 0157 and
Listeria monocytogenes in fruit juices[J]. Journal of Applied Micro-
biology, 2010, 91(3): 463—469.

[24] RR, Mo, KK, F.RBHERAZHSHRT RROY
v [J]. B 424k, 2018, 18(3): 169-178. [ ZHAO F, MEI X,
ZHANGY, et al. Effect of high hydrostatic pressure and heat steril-
ization on the quality of Lycium barbarum juice[J]. Journal of Chi-
nese Institute of Food Science and Technology, 2018, 18(3): 169—
178. ]

[25] Z3%, 2545, TRk, . 85 E L5 A 8 xhh 3L e 8 e &
Ji % v 8 s 0] R R A 3 2022, 43(15): 101-108. [LIJ,
WANG J X, CHEN H, et al. Comparison of the effects of ultra-high
pressure and thermal processing on quality changes of Rosa rox-
burghii juice during storage[J]. Food Science, 2022, 43(15): 101—
108. ]


https://doi.org/10.1016/j.foodchem.2019.125282
https://doi.org/10.3321/j.issn:1002-6630.2009.24.103
https://doi.org/10.3321/j.issn:1002-6630.2009.24.103
https://doi.org/10.3969/j.issn.1009-7848.2009.02.021
https://doi.org/10.3969/j.issn.1009-7848.2009.02.021
https://doi.org/10.3969/j.issn.0517-6611.2014.31.088
https://doi.org/10.3969/j.issn.0517-6611.2014.31.088
https://doi.org/10.3969/j.issn.0517-6611.2014.31.088
https://doi.org/10.3321/j.issn:1002-6819.2007.06.045
https://doi.org/10.3321/j.issn:1002-6819.2007.06.045
https://doi.org/10.3321/j.issn:1002-6819.2007.06.045
https://doi.org/10.1016/j.lwt.2019.108578
https://doi.org/10.1016/j.lwt.2019.108578
https://doi.org/10.1016/j.aca.2018.07.013
https://doi.org/10.5344/ajev.2006.57.3.306
https://doi.org/10.5344/ajev.2006.57.3.306
https://doi.org/10.1016/S0304-4165(01)00230-6
https://doi.org/10.7506/spkx1002-6630-20210807-093
https://doi.org/10.7506/spkx1002-6630-20210807-093
https://doi.org/10.1016/j.foodchem.2019.125282
https://doi.org/10.3321/j.issn:1002-6630.2009.24.103
https://doi.org/10.3321/j.issn:1002-6630.2009.24.103
https://doi.org/10.3969/j.issn.1009-7848.2009.02.021
https://doi.org/10.3969/j.issn.1009-7848.2009.02.021
https://doi.org/10.3969/j.issn.0517-6611.2014.31.088
https://doi.org/10.3969/j.issn.0517-6611.2014.31.088
https://doi.org/10.3969/j.issn.0517-6611.2014.31.088
https://doi.org/10.3321/j.issn:1002-6819.2007.06.045
https://doi.org/10.3321/j.issn:1002-6819.2007.06.045
https://doi.org/10.3321/j.issn:1002-6819.2007.06.045
https://doi.org/10.1016/j.lwt.2019.108578
https://doi.org/10.1016/j.lwt.2019.108578
https://doi.org/10.1016/j.aca.2018.07.013
https://doi.org/10.5344/ajev.2006.57.3.306
https://doi.org/10.5344/ajev.2006.57.3.306
https://doi.org/10.1016/S0304-4165(01)00230-6
https://doi.org/10.7506/spkx1002-6630-20210807-093
https://doi.org/10.7506/spkx1002-6630-20210807-093

- 336 - £ Tl B4

20234 4 A

[26] #rfr, Rueik, KAL, . 425 R E B e # A H
B fwgHea 0], F B S FIR,2014,14(11): 111-117. [LIU
Q, ZHAO X Y, ZHANG C, et al. Effect of high hydrostatic pressure
processing on microorganism and qualities of strawberry juice dur-
ing storage[J]. Journal of Chinese Institute of Food Science and
Technology, 2014, 14(11): 111-117. ]

[27] Mwedt, %\ AT, 37, . A& EAGEEN FATREL
ERBTHIAARS SR H 0] £ T LAHH, 2019,
40(5): 114-123. [ ZHAO X D, LIU X Y, CHEN F, et al. Effect of
high hydrostatic pressure and high temperature short time treatment
on the microbial and quality characteristics of green compound fruit
and vegetable juice[J]. Science and Technology of Food Industry,
2019,40(5): 114-123. ]

[28] % 5. R4 432 0y X3RRI 5 0 3% w6 A
T e 4 5F),2021(12): 143-144. [ HUANG Y A. Study
on the effect of different sterilization treatments on the quality of ap-
ple juice beverage [J]. China Food Safety Magazine, 2021(12): 143~
144. ]

[29] Xpir, Dk, Feith, . A2 3 5 3 1 AL B A B BRI R J 0
ARG Sa R TACT]. Ao b5 KB Tk, 2019,45(8): 123-129, 135.

[ DENG H, MA J, LI H, et al. Quality changes in cold crushed ki-
wi fruit pulp treated with ultra-high pressure sterilization during stor-
age[J]. Food and Fermentation Industries, 2019, 45(8): 123—129,
135.]

[30] HUANG D, XIN B, et al. The chemistry behind antioxidant
capacity assays [J]. Journal of Agricultural & Food Chemistry, 2005,
53: 1841-1856.

[31] b, Bk, iR 4L, & AR AT AR T+ By £ 4
TR AR RAAR S e H e [J].F B A5 SRk, 2012, 12(3):
112-118. [ ZENG Q S, LIAO S T, ZHANG M W, et al. Effect of
storage temperature on phenolics and antioxidant activity of litchi
juice[J]. Journal of Chinese Institute of Food Science and Technolo-
gy, 2012, 12(3): 112-118. ]

[32] XUG, LIU D, CHEN J, et al. Juice components and antioxi-
dant capacity of citrus varieties cultivated in China[J]. Food Chem-
istry, 2008, 106(2): 545-551.

[33] ZHAO L, WANG Y, QIU D, et al. Effect of ultrafiltration
combined with high-pressure processing on safety and quality fea-
tures of fresh apple juice[J]. Food and Bioprocess Technology, 2014,
7(11): 3246-3258.


https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1007/s11947-014-1307-9
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1007/s11947-014-1307-9
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.3969/j.issn.1009-7848.2012.03.016
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1007/s11947-014-1307-9

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 荔枝浆的制备
	1.2.2 荔枝浆热处理和超高压处理
	1.2.3 可溶性固形物（TSS）、pH和总酸（TA）的测定
	1.2.4 色泽测定
	1.2.5 总酚含量测定
	1.2.6 单体酚含量测定
	1.2.7 DPPH自由基清除能力
	1.2.8 铁离子还原能力（FRAP）
	1.2.9 菌落总数、酵母菌和霉菌的测定

	1.3 数据处理

	2 结果与分析
	2.1 低氧打浆对荔枝浆品质的影响
	2.2 不同打浆联合不同杀菌方式处理对荔枝浆贮藏过程中菌落总数、霉菌和酵母的影响
	2.3 不同打浆联合不同杀菌方式处理对荔枝浆贮藏过程中色泽的影响
	2.4 不同打浆联合不同杀菌方式处理对荔枝浆贮藏过程中总酚含量的影响
	2.5 不同打浆联合不同杀菌方式处理对荔枝浆贮藏过程中抗氧化活性的影响
	2.6 相关性分析

	3 结论
	参考文献

