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Progress on utilization of bamboo shoot by-products
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Abstract: The functional components of bamboo shoot by-prod-
ucts, such as bamboo shoots pre-cooking water, bamboo shoot
juice, bamboo shoot roots in polysaccharide, sterol, {ree amino
acids, dietary fiber, polyphenols extraction method of
optimization were summarized. The function mechanism research
was reviewed in detail, putting forward the future by-products
from the processing of bamboo shoot development direction in
basic research and applied research. It is expected to provide a ref-
erence for the utilization of bamboo shoot resources.
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Table 1 Extraction methods and evaluation of functional component from bamboo shoot by-products

PRI 53 5k U 1 PRI A P e A
e s R 2 RNRE 10 2 1 (mL/g) JRJE 49 °C .48 Sy 8,76
B 1) RN 240 W] 40 min S
g PR 905 L (oL K BT B
; ) ) ; 05 °C K I8 I I 2.0 b 7 3 o % e 10,0551 7 B 4 O B e s R IL )
o0 W s00 W g | PVIRERRGE S A
gt YL ] 30 min KA &R s 1R 5 oK iR 32

S s EE 30 ¢+ 1 (mL/g).93 C fHiE & Peif A, 7= ) A5 3R AH X R

3 L% : mlL . TH. i 7}

z e Y\;‘:my()h £ P w1 R W K A TR
‘%7”‘]& RIS - G R A R 5 Y L
ikt RHBEL 20 5 1 (mL/g) Wl K ¥ 42 L P 75y T MO T R R Ok BAT

4h (B2 7™ A5 2R A AR
BRI 20 2 1 (mL/g) magzm ¢ 19 25
WL e mmm =15 15 LTRGBS 8,32
1% I JE 50 °C (i 80 min
N L JRCRE B 20 H LB 15 I FEG ;
uuiﬁﬂf% P RS J?ﬂ‘#} tl ﬂ‘m t e sa.5g0, KGRI O £
DRSS 1 (mL/g) R JE 34 °C ] 32 h U RH B R &N
i Y BRI P T pH fH R 2. B EE 10 ¢ . il 0 A A R Kk
) ) X o R 4798 o
2 Y By R EE (ki) 1 (mL/g) JRJE 50 °C B} [E] 100 min [8] 4 K 5 4k 2 3 A B B[R] 4%
1 (/) i 70 C B 100 min T 0 ke A
F LK ) P2 95% L BEFE B I [A] 20 min. R} LE
. ) PR 3,650
B 30930 15+ 1 (mL/g) R 55 C.
<Lt P 3l BT 3 =N
RN S0 WO ﬁmi"”ﬁm{ff%;%%
10+ 1 (mL/g) i fi] 30 min HEEEN WBERBRBEAAR
B4 . 8 P B 4R B A B R B 86 E R T R FRE G A5 1 A T
i L5100 30['41)1:(2;1/‘)“@*1) i \f‘ﬁ eyt opy IR 146
s R T R w46 k04
H .5 mi
| 5 min o
o R OB B R EAE I Bk Th R 480 WK L
- ) EYE R 2.72%
Bkt 10 ¢ 1 (mL/g) A ] 60 s
Ik & R . 22 &R .
MHEBZAK I X B / BHEREBEAR BE REERREL L. A
Weowom RO 770360 G ANKLT R T LRI K R
- e i RE K LR B3R A 0
L 7 s T o, EmHE— PR
. I J‘Hmt[:? 1 (mg/mL) . pH {4 5.6 .0 L% 0.109%; wat—HBF5
] 60 min 4l i 90.6 %
60% & BE A B OB R W1 )
ow s g o o e 200 v gy TEACR (L2 SR SR T
N r/mbl) | dn 2L N
= Eal e EaN g a 0.1) mg/g W98 5 o br

65 min. i & 85 C




&M | Vol.37, No.7

I M AN E SOD 75 g, 30 4 5 v 2ok 44k g B Y T
o T AR I3 v LDL-c Y& i o (A B 8 o g 5 fy 9
PEF o &5 1 A 58 I 7= ik 4 TR 5 A AR 2 N I f
A s AE I E SRR U AR e B TR R RR BE ) I
4 giwlr

FE AR R 1) B Btk T 5% 7 T, AT AT 5 I R ) 1 A
PR ATF GG Z U050 B R THR LY
TV 22 05 T AR G M WA AT S R P R DL B T RE . -4 S
e 5 Gemcitabine (3G ¥7 i W 988 25 9D B9 W W) 1 1, 5
GO/G1 W40 a8 1=, 9 il NF-«B 7if ¥, 34 Jil Bax & 4 %
% [l I AR Bel-2 25 [ 22k DT A 250400 ol Ao it 9 40 i A=
KO0, TR T LA RO AR T RN R R R R R
W AERM P EEMEELEYRAEAEYRIFME
S AE AT R = Y E R A T RN — R T
B AR AT AN R R AR s R LA ) R
JREGH . AT SR W R 4T 4 RE 05 TR T I T A W 3R
B BEINAT 35 TR A OO A TR S 4R B 4 ) Ml A
BRGEH L1 4 M W 0 56 R 0l DL R BB A e
RO AL PR e o AT R T T RO R A A AR Y R Aok
B 3 3 {8 R AT 0 I PR N T B A A AR B T
A TR

FE AR R B I R R 5% O T AT S RN PR R 4% 3R
PRI R T 30— 25 Ok R Ok K R 1) 0 AR 4 B IR
R AER TR KRS mIEA . B EER
Oy H AT AR B T SR B M, B IEC B 5 A
HIL S 700 £55 P 104 A= 0 05 R o R L R R AT SR R R
AL S T R R I S CO, 2R BUE AL E 47 2 BUFT
FH sk B CO, HA SRR JCT5 Y . Jo ok B 5%
Poas o W K A BOR T S —Fh B4R R A A 27 35
FEHURE £ 27 4 J7 1, 76 120~ 350 °C 1 W0 11 5 3 1
P 1R 2~15 MPa ) 5 Fe 3t Bl P9 #8647 32 B, 38 i 7K %
R ., WA JGTE B MK IR, BT ST
53 FE WU £ £ Ak 2k AR L AR VR T RE AH 0L A AR

Ay S v i £ 2 2 B R AR B R AT 5 OR T AL
0 I B £F 4k 2 0T 5T i Gk, TR A % 2 0 R AE BT 5T
AT LA AR R s T ST AT S [ B A B B
LT YE 25 T 05T, SEAT 50 e v R V5 1 R £ 2F 248 3 A7 ok L 0
— P RER AR HAh e ORE AR T R D5 1)
E A AR R B ARG R R TS e L
i T B A 58 (5 Bl A7 IR AR SE 9T &, DL SR A
A ) R W TR VR T I A A A S R RO AR G Al
1 7= i O & 4 AL SR

5% 3k
[1] LI Dong, JARUKITT L, LI Li, et al. Hydrogen peroxide accelerated

the lignification process of bamboo shoots by activating the phenyl-

0 5 1 0 T B R i R

propanoid pathway and programmed cell death in postharvest
storage[J]. Postharvest Biology and Technology, 2019, 153: 79-86.

[2] #EAF A, o — 189 A7 5 R A A B 5 3 i (D). 2 oA b B2,
2020, 48(13): 16-20.

DONG Chun-feng, ZHAO Yi-he. Research progress on post-harvest
lignification of bamboo shoots [J]. Anhui Agricultural Sciences,
2020, 48(13): 16-20.

] JAKKE, FEIF4A, B SCH, 55 AL 30X ¥4 580 B 477 48 i T AN A

JEA B 52 W) R 3 2 ML A 40 5 9. B i 5 R i Tk, 2020, 46
(15): 175-183.
ZHOU Da-xiang, WANG Kai-tuo, KUANG Wen-ling, et al. Effects
of fructose treatment on quality and lignification of bamboo shoots
(Phyllostachys praecox) during cold storage and its regulation
mode involved[J]. Food & Fermentation Industries, 2020, 46(15):
175-183.

[4] ZHENG lJian, LI Shen-ge, ALI M, et al. Effects of UV-B treatment
on controlling lignification and quality of bamboo (Phyllostachys
prominens) shoots without sheaths during cold storage[J]. Journal
of Integrative Agriculture, 2020, 19(5): 1 387-1 395.

[5] SONG Li-li, CHEN Hang-jun, GAO Hai-yan, et al. Combined modi-
fied atmosphere packaging and low temperature storage delay ligni-
fication and improve the defense response of minimally processed
water bamboo shoot[J]. Springer International Publishing, 2013, 7
(1D: 147.

[6] BR=F4L, 22 TLAR, ThAIMe, 45 S0 A0 258 ok & 7 55 K T A Y
B[], & SRR, 2009, 30(22): 350-353.

CHEN Xue-hong, QIN Wei-dong, MA Li-hua, et al. Effect of high
oxygen modified atmosphere packaging on lignification of green
asparagus[J]. Food Chemistry, 2009, 30(22): 350-353.
[7] LUO Zi-sheng, FENG Si-min, PANG Jie, et al. Effect of heat treat-
ment on lignification of postharvest bamboo shoots ( Phyllostachys
praecox f. prevernalis.) [J]. Food Chemistry, 2012, 135(4): 2 182-
2 187.
[8] LI Chang-tao, SUO Jin-wei, XUAN Ling-ling, et al. Bamboo shoot-
lignification delay by melatonin during low temperature storage[J].
Postharvest Biology and Technology, 2019, 156: 1 109-1 118.
[9] ZHENG Jian, LI Shen-ge, XU Yan-hong, et al. Effect of oxalic acid
on edible quality of bamboo shoots ( Phyllostachys prominens)
without sheaths during cold storage[J]. LWT, 2019, 109: 194-200.
[10] KliAfr 5. 47 55 op 55 95 26 4 5 9 i BF 52 [D]. AU : Wi v K 2%,
2007: 62-101.
LU Bo-yi. Studies on phytosterols in bamboo shoot[D]. Hangzhou:
Zhejiang University, 2007: 62-101.

C00] XU, o gk, HR OB, 2. R R 1T 7 0 1 i K AT 98 A Sk m
T EBFE0). & Tk, 2018, 39(5): 119-123.
LIU Xiang, YE Lin, SHEN Guang-hui, et al. Process optimization
of soft canned bamboo shoots by response surface methodology[J].
Food Industry, 2018, 39(5): 119-123.

[12] ¥ R, M7 4 22, Bhag, 45, RIE AT 20 Sk i Bl (0], & 5 S L
T, 2003, 19(2): 23-24.

237



238

(17] MRTH T, 2 e 2%

R BR ADVANCES

XIAO Kai-en, HE Jin-lan, ZHONG Mei, et al. Preparation of
ready-to-eat bamboo-shoot can[J]. Food & Machinery, 2003, 19
(2):23-24.

[13] E5F. kR 2 5In T T4 0] & & 5P, 1997, 13

(2):18.

WANG Ping. Development and processing technology of bamboo
shoot juice beverage[J]. Food & Machinery, 1997, 13(2): 18.
NG, R RS R S FLRR B UOR N T AR S 0] VLR R
Ak 24, 2005(3): 51-54.

CAO Xiao-min, LU Sheng-min. Study on processing technology of
bamboo shoot drink through fermentation of lactobacilli[J]. Acta
Agriculturae Jiangxi, 2005(3): 51-54.

e, m R, X AE Ry, A5 R 5 0k A T 5 AT A A R
SEURI]. A2 5 5 PR, 2020, 36(8): 183-188, 216.

LU Zhao-yan, GAO Zhi-xi, LIU De-fen, et al. Effect of salt
amount on the quality of chimonobambusa quadrangularis shoots
dried by salt boiling[J]. Food & Machinery, 2020, 36 (8): 183-
188, 216.

[16] EA&, FMIS, 4= ¢, 4. nw R 16 v 0 £k 05 A 98 T oRt 2

8] B E A, 2015, 40(2): 114-119.

WANG Rui, SUN Peng, LI Gui-jie, et al. Formulation optimization
of chimonobambusa quadrangularis bamboo shoots beverage by
response surface methodology [J]. Food Science & Technology,
2015, 40(2): 114-119.

I8 PR ORHIN TR (], el ol TR,
2016, 40(Z1): 29-31.

LIN Li-jing, HUANG Xiao-bing. Bamboo shoots solid beverage
processing technology[J]. Tropical Agricultural Engineering, 2016,
40(Z1D: 29-31.

(18] G102 25 19 i L 20 [0]. A7 F#F 5K 1, 2003(3): 59-61.

QIU lJian. Processing technique of dai flavor sour bamboo shoots[J].
Journal of Bamboo Research, 2003(3): 59-61.

[19] ZE g . A7 5 i W A B G B B R WF T 5577 i O 2 [D]. W#: B4

K2, 2018: 80-102.

LI Mei. Research on key technology of bamboo shoot fermentation
and fresh-keeping and product development[D]. Chengdu: Xihua
University, 2018: 80-102.

[20] WA, SESCME, XIR0 I, 45 B 77 4 S5 Bl 5% 1 0 Jon 40 52 9],

R MO BB, 2012, 39(5): 51-53.
TU Jia, Al Wei-sheng, LIU Xiang-bo, et al. Processing technology
of lower sugar preserved spring shoot of Phyllostachys pubescens[J].

Hunan Forestry Science and Technology, 2012, 39(5): 51-53.

[21] 5K, FEAR, bk R 3E, . 550 2 A B — il 7R KA

BT A BT R AL T PR (). & BL2E, 2015, 36(16):
72-76.

ZHANG Shuai, ZHENG Bao-dong, LIN Liang-mei,et al. Micro-
wave-Ultrasonic assisted extraction and antioxidant activity of pol-
ysaccharides from bamboo shoot shell[J]. Food Chemistry, 2015,
36(16): 72-76.

[22] AR 36, S0 i IR 13 27 4k Y 452 00 K% W 0 196 i 20 fE 4 1 BT

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

B31]

BE237H [ 2021 £7 R | R@SH

¢ [D]. @M AR AR K 2, 2016: 45-89.

LIN Liang-mei. Study on extraction of active dietary fiber from
bamboo shoot shell and its hypoglycemic and lipid-lowering func-
tions[D]. Fuzhou: Fuzhou Agriculture and Forestry University,
2016: 45-89.

Wik, EBERT. 50 WA 43 B a4k L2 R Hh A AP D). &
5% BTk, 2010, 36(8): 184-189.

YANG Le, WANG Hong-xin. Extraction, purification and antioxi-
dantion of total flavonoids from bamboo shell[J]. Food and Fer-
mentation Industries, 2010, 36(8): 184-189.

RGN 25 . A7 95 5k v R oRE ) £ I 0 o RO R 8 L 2 WFSE (D). T
PR: H R T K2, 2012: 45-66.

CHEN Ru-shou. Study on preparation and fermentation of phytos-
terol from bamboo shoot residue[D]. Chongqing: Chongqing Tech-
nology and Business University, 2012: 45-66.

CHEN Guang-jing, FANG Chu-chu, RAN Chun-xia, et al. Com-
parison of different extraction methods for polysaccharides from
bamboo shoots ( Chimonobambusa quadrangularis) processing by-
products[J]. International Journal of Biological Macromolecules,
2019, 130: 903-914.

=5, TIEA, IR, 55 RN AT 55 AS )5 A0 55 AR AR
Sr BT 0. Mol BHE T &, 2010, 24(4): 76-78.

LI Rong, DAO Ding-wei, XIANG Ming-huan, et al. Analysis on
nutrient quantity in different parts of dendrocalamus hamiltonii
shoots[J]. Development of Forestry Science and Technology, 2010,
24(4): 76-78.

28, AT LT, BRI, A5 AT T 20 W0 v AR R 2 B Gy Y
FE R BIESE ], B Tolk, 2014, 35(12): 16-20.

LI Yi, YU Quan-yu, CHEN Ya-jun, et al. Studies on immunoregula-
tion effect of bamboo shoots polysaccharide on eriocheir sinensis[J].
Feed Industry, 2014, 35(12): 16-20.

B IRRE, WL, FORBER S ET AR EN T
WAL 9] T E R, 2016, 35(4): 176-180.

LI Lu, XU Lingzhi, HUANG Liang, et al. Dietary fiber
preparation by Phyllostachys praecox fermentation [J]. China
Brewing, 2016, 35(4): 176-180.

F WA, sk, £, S5 A R BRI B TR 5 g
B 2F YR F 5 (0], 2R 2A B 24 41, 2017, 36(6): 23-29.

WANG Xin-cen, ZHANG Jing, WANG Shu-pei, et al. Study on
chemical extraction of dietary fiber from bamboo shoot processing
waste[J]. Journal of Wuyi University, 2017, 36(6): 23-29.

W Je . J7 A 28 5% s T i R AT AR SR T 2 S (D). AR
PR L K2, 2014: 59-98.

CHEN Long. Study on extraction technology of crude oil and diet-
ary fiber from bamboo shoot residue[D]. Chongqing: Chongqing
Technology and Business University, 2014: 59-98.

AR SO 5 Sk I A 2 4R 0 S5 A L T RB Mk R R e MR W R
2 FABESE[D]. Ai N - R AR AR, 2019: 23-45.

FANG Dong-ya. Study on the structure and function properties of

modified bamboo shoot head dietary fiber and its application in



&M | Vol.37, No.7

yoghurt[D]. Fuzhou: Fujian Agriculture and Forestry University,
2019: 23-45.
[32] ZHENG Xu-xun,

CHEN Ru-shou, YIN Zhongyi, et al

Phytosterols elevation in bamboo shoot residue through
laboratorial scale solid-state fermentation using isolated aspergillus
niger CTBU[J]. Applied Biochemistry and Biotechnology, 2014,
172(8): 4 078-4 083.

[33] B E 4%, bR, Rk, . BATH kb g AR 52

W7 8 0 OB 5[], AL ALK, 2012(27): 111-114.
LU Guo-ti, LIN Li-jing, ZHU Bing-qing, et al. Comparative study
on different extraction methods of j3-sitosterol from the head of
Phyllostachys hirsute [J]. Agricultural Machinery, 2012 ( 27):
111-114.

[34] BRUN 7, B, RO NE B, 45 e o i v O Al 17 5 R A Wy S
O 7 A B4R R 20, B R, 2012, 33(14): 85-90.
CHEN Ru-shou, YIN Zhong-yi, ZHENG Xu-xun, et al. Optimiza-
tion of Ultrasonic-Assisted extraction process from bamboo shoot
scraps by response surface analysis[J]. Food Chemistry, 2012, 33
(14): 85-90.

[35] WANG Yu-lin, CHEN Jia, WANG Da-mao, et al. A systematic re-
view on the composition, storage, processing of bamboo shoots:
Focusing the nutritional and functional benefits [J]. Journal of
Functional Foods, 2020, 71: 1 041-1 053.

[36] Bk3&. B4 580 A A 0 A= W 0 1 O 4R R AR B O (2], AR

A, i LR Y7 A R4 7, 2005-06-16.
ZHANG Ying. Study on the extraction technology of bioactive
substances from the processing residues of bamboo shoots[Z]. Fu-
jian Province, Fujian Jian 'ou Ying Food Production Co. Ltd,
2005-06-16.

[37] XU 5e. A7 5 Fie SR I NG AT 28080 23 B i MBS [D]. B #7 T
K2, 2012: 62-88.

LIU Lian-liang. Study on the antihypertensive and lipid-lowering
active components of bamboo shoots[D]. Hangzhou: Zhejiang Uni-
versity, 2012: 62-88.

[38] ¥, JUSCME, X, S5 JBRAT 25 T SR LT 2R SE 9 [1]. )
MO RLEE, 2013, 4005): 48-50.

TU Jia, Al Wen-sheng, LIU Xiang-bo, et al. Extraction of L-tyro-
sine from dried bamboo shoots of dendrocalamus laliforus [J].
Hunan Forestry Science and Technology, 2013, 40(5): 48-50.

[39] M, S FEAR, BLAF, S R0 ZAT AT I B 4R I 2 A

AAFFED] BURIE 2, 2020, 43(13): 13-14.

KUN Xu-feng, WU Zhang-qiao, ZHUO Lei, et al. A preliminary

study on the extraction technology of flavonoids from bamboo

leaves of Arachnostachys liangshanensis[J]. Modern Gardening,

2020, 43(13): 13-14.

EEB, IR, MO0, SFLIRAT M B 4R I T 2 A AL R

S PEBF T[], IR AL T, 2020, 49(2): 17-20.

WANG Zi-wei, TU Ming-feng, YE Wen-feng, et al. Study on opti-

[40

mization of extraction technology and antioxidation of flavonoids

from bamboo leaves[J]. Shandong Chemical Industry, 2020, 49(2):

510 5% 11 5 00 B 7 4 L 53 R i R

17-20.

[41] 5K, R, B R o, AF. AT M DB SR P B Y 4R IR
T W) B MBS T K, 2017, 38C1D: 23-27.

ZHANG Jing, WANG Shu-pei, QUE Mao-yao, et al. Extraction
technology of total flavonoids from bamboo shoot processing
waste[J]. Food Research & Development, 2017, 38(1): 23-27.

[42] CHEN Guang-jing, BU Fan, CHEN Xu-hui, et al. Ultrasonic ex-
traction, structural characterization, physicochemical properties
and antioxidant activities of polysaccharides from bamboo shoots
( Chimonobambusa quadrangularis) processing by-products[J]. In-
ternational Journal of Biological Macromolecules, 2018, 112:
208-216.

[43] BRAIDHE, BRI, YLSCHR, 45w R 1 00 Ak 55 Sk 2 88 -1
T DD R IR 20, B Tk R, 2020, 41(16): 201-206, 291
CHEN Can-hui, LIN Tong, JIANG Wen-tao, et al. Optimization of
microwave-Ultrasonic assisted extraction polysaccharides from
basal part of bamboo by response surface methodology[J]. Food
Industry Science & Technology, 2020, 41(16): 201-206, 291.

[44] 24K, SRAENT, 4 B, S U A A 9T TEUREIEE £ £ 4
BT[] #4405 1R 924 4R, 2014, 35(8): 1 638-1 642.

LI Zhuang, ZHU De-ming, LI Ji-hua, et al. Study on preparation of
dietary fiber from bamboo shoot waste by fermentation[J]. Journal
of Tropical Crops, 2014, 35(8): 1 638-1 642.

[45] B E . BAT Kb -4 S B A SR A BB ST [D]. L A rh
Al KA, 2013: 35-50.

LU Guo-ti. Study on extraction and isolation of $-sitosterol from
the head of bamboo shoot[D]. Wuhan: Huazhong Agricultural Uni-
versity, 2013: 35-50.

[46] phum ik, B E S, 2R, S T 2 LA B AT 9 5 Sk b g

A5 BRI M BT 9] & A ol Bk 4, 2012, 33(22): 269-
271, 275.
LIN Li-jing, LU Guo-ti, LI Ji-hua, et al. Optimization of extraction
process of f-sitosterol from the head of Phyllostachys hirsuta by
response surface methodology[J]. Food Industry Science & Tech-
nology, 2012, 33(22): 269-271, 275.

[47] GUALTIERO M, FRANCESCA C, MADDALENA C, et al. Opti-
mization of microwave: Assisted extraction of antioxidants from
bamboo shoots of Phyllostachys pubescens[J]. Molecules (Basel,
Switzerland), 2020, 25(1): 358-369.

[48] PARK E, JHON D. The antioxidant, angiotensin converting
enzyme inhibition activity, and phenolic compounds of bamboo
shoot extracts [J]. LWT-Food Science and Technology, 2009, 43
(4): 655-659.

[49] NIRMALA C, BISHT M, BAJWA H, et al. Bamboo: A rich source
of natural antioxidants and its applications in the food and phar-
maceutical industry [J]. Trends in Food Science & Technology,
2018, 77: 519-526.

[50] W, 5, £, . F AT 9 S T A A B hr A At S
M L[], £ 5 ARBIETE, 2017, 35(3): 179-185.

PENG Xin, HUANG Liang, WANG Ping, et al. Antioxidant and

239



240

R BR ADVANCES

bacteriostatic activities of total flavonoids and total sterols in the
bamboo shoots of Thunb[J]. Economic Forest Research, 2017, 35
(3): 179-185.

[51] SHINNICK F L. FDA letter regarding enforcement discretion with
respect to expanded use of an interim health claim rule about plant
sterol/stanol esters and reduced risk of coronary heart disease[J/
OL]. Food and Drug Administration. (2003-02-14) [2021-03-25].
https://www.fda.gov/.

[52] LI Xiu-fen, FU Bai-ting, GUO Juan, et al. Bamboo shoot fiber im-
proves insulin sensitivity in high-fat diet-fed mice[J]. Journal of
Functional Foods, 2018, 49: 156-172.

[53] LI Xiu-fen, GUO Juan, JI Kai-long, et al. Bamboo shoot fiber pre-
vents obesity in mice by modulating the gut microbiota[J]. Scien-
tific Reports, 2016, 6(1): 112-123.

[54] CHEN Guang-jing, CHEN Xu-hui, YANG Bing, et al. New insight
into bamboo shoot ( Chimonobambusa quadrangularis) polysac-
charides: Impact of extraction processes on its prebiotic activity[J].
Food Hydrocolloids, 2019, 95: 367-377.

[55] T2, BT, 4236, 5. A W) (5 i B R 42 F 95 40 21 1 7y
B RATRAEAD]. T E K259, 2007(2): 130-133.

YU Xue-zhen, MA Shi-ping, LI Jin-tao, et al. Promoting action of
wound healing and antiinflammation action of phytosterol gel[J].
Chinese Natural Medicine, 2007(2): 130-133.

[56] REN Yan, MA Yi-sha, ZHANG Zhi-dan, et al. Total alkaloids from
bamboo shoots and bamboo shoot shells of Pleioblastus amarus
(Keng) Keng f. and their anti-inflammatory activities [J].

Molecules, 2019, 24(15): 1 102-1 114.

BE237H [ 2021 £7 R | R@SH

[57] LU Bai-yi, CAI Hua-fang, HUANG Wei-su, et al. Protective effect
of bamboo shoot oil on experimental nonbacterial prostatitis in rats[J].
Food Chemistry, 2010, 124(3): 1 017-1 023.

[58] ¥ i e, %4kt 55 . Ay 59 o TR 2 R0 180 2800 90 6 WF 5 ). I
P HEE IR, 2006(4): 29-31.

XU Li-xuan, CAI Jian-xiu. Preliminary study on antimicrobial
effect of flavonoids extract from bamboo shoot shell[J]. World
Bamboo & Rattan News, 2006(4): 29-31.

[59] ok 37, p-4 £ B b 1R) 55 W4 AU 35 38 Ao 75 5 0 o A o b e el
IR B AL 1) 470 JE MR g8 7 LT 9 [D]. 22 M2 220 K 2%, 2019: 22-30.
CAO Zhang-qi. Effects of 3-sitosterol and gemcitabine on pancre-
atic cancer by inducing apoptosis and inhibiting epithelial-mesen-
chymal transformation [D]. Lanzhou: Lanzhou University, 2019:
22-30.

[60] LESZEK M, CHRISTIAN G, LEIDY L, et al. Microbiota-directed
fibre activates both targeted and secondary metabolic shifts in the
distal gut[J]. Nature Communications, 2020, 11(1): 1-15.

[61] TRAMONTIN D, CARRERA S, ASSREUY I, et al. Response sur-
face methodology (RSM) to evaluate both the extraction of triter-
penes and sterols from jackfruit seed with supercritical CO, and
the biological activity of the extracts [JJOL]. Journal of Food
Science and Technology. (2021-01-04) [2021-03-25]. https://www.
webofscience.com/.

[62] BING Li, MAHAM A, ZUHAIR A, et al. Subcritical water extrac-
tion of phenolics, antioxidants and dietary fibres from waste date
pits[J]. Journal of Environmental Chemical Engineering, 2020, 8

(6): 112-118.

(LBF 6 7

(18] FH & 3. g M Ak 6 2K R 6 K 0 B8 U by 7 45 b ool A P
JR NS5 F A AL I 5 [D]. B VH JL R AREHE K2, 2014,

TIAN Xiao-lin. Retrogradation properties of maize, waxy maize
and proso millet straches gelatinized by ultra high pressure [D].
Xianyang: Northwest Agriculture & Forestry University, 2014.

[19] GOELP K, SINGHALR S, KULKARNIP R. Studies on
interactions of corn starch with casein and casein hydrolysates[J].
Food Chemistry, 1999, 64(3): 383-389.

[20] PREECEK E, DROST E, HOOSHYAR N, et al. Confocal imaging
to reveal the microstructure of soybean processing materials[J].
Journal of Food Engineering, 2015, 147: 8-13.

[21] YOSHIKAWA Y, YASUIKE T, YAGI A, et al. Transverse elasticity
of myofibrils of rabbit skeletal muscle studied by atomic force mi-
croscopy[J]. Biochemical and Biophysical Research Communica-
tions, 1999, 256(1): 13-19.

[22] LIN Song-yi, WANG Jia, ZHAO Ping, et al. Optimized antioxidant
peptides fractions preparation and secondary structure analysis by
MIR[J]. International Journal of Biological Macromolecules, 2013,

59: 151-157.

[23] 2l 6T p-FLEREE 1 49 K BURL AR 52 1Y 5 AR Pickering FLR
O ) A L SRAL 5 B D] IR P R R 2, 2020
LI Yuan. Preparation, characterization and application of high in-
ternal phase pickering emulsions stabilized by B-lactoglobulin nan-
oparticles[D]. Chongqing: Southwest University, 2020.

[24] WANG Tao, SUN Xiu-hua, ZHOU Zhan-xiang, et al. Effects of
microfluidization process on physicochemical properties of wheat
bran[J]. Food Research International, 2012, 48(2): 742-747.

[25] CHEN lJia-lun, GAO Dong-xiao, YANG Le-tian, et al. Effect of mi-
crofluidization process on the functional properties of insoluble dietary
fiber[J]. Food Research International, 2013, 54(2): 1 821-1 827.

[26] BN, BAOLTE, & T 5R, S5 eSS S I A AL B R 7L

6 AR AVRL AR B AR A R TR Y SR [J/OL]. & &b B 2. (2020-
12-07) [2021-07-02]. http:/kns. cnki. net/kcms/detail/11. 2206. ts.
20201207.1017.010.html.
HU Zhi-he, ZHAO Xu-fei, LU Ding-qiang, et al. Effects of ultra-
high pressure combined with mild heat treatment on light transmit-
tance and particle size and protein solubility of skim milk[J/OL].
Food Science. (2020-12-07) [2021-07-02]. http://kns.cnki.net/kcms/
detail/11.2206.t5.20201207.1017.010.html.



