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1) N AR FA 4 38 2 AR A 6 o TDOG i 5
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fEE SIS 1 Haz, 35 )0 28 3 [l 24 0. 001% ~
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2) BN, E LVR 36 Fl N A9 AR 4 14
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HOMECH 55% 1) = LTI - H B A W, K LR
2 min; OB R B, £ = TR A, A 2 mL
ECHER 15 mL HAI NaCl, 373% 15 s, 5% 2 50 mL
ZER RS 5 mL 1E E ke, I AT NaCl 52
BB B 1E O be )22 B R 2 SAH/ N

SAHEGE SO SRR 1 pL SRR AR B
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of TDOG oleogels
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EAGBAHAL X AT BEE i T U 55 AN AR AR D
PR IR R RN B TGO AN R BE Y B2 5, OO
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AR 7 T P S A FE it — 2D 4R e
%1 TGO.TGO 120 min # 4L L& & F= TDOG i
BEAR 120 min 74 10 bk 6 2 B b B 4R R,
Table 1 Primary fatty acids composition of TGO,
TGO 120 min digestive supernatant and TDOG

oleogels 120 min digestive supernatant %
s 100 T 20mn T TEAE
R
C16:0 9.17+0.02"  24.41+1.81"  26.24+0.90°
C18:0 2.82+0.49° 43.46+2.08"  52.63+1.90"
C18:1(n=9) 40.36+1.11" 17.80+1.95" 12.99+0. 78"
C18:2(n—6) 46.08+0.44" 14.33x1.94" 8. 14+2.02°
C18:3(n-3) 1.57+0.20 ND ND

END R AR AR _E bR/ NG R RN A 25 5
(P<0.05) ,

3 4Eip

AT H R H AT TDOG il #E I
IEXF HAROREE R AR FRE TR R | SRS R T
PRREVE AT T 05T, 45 8040 F 2518 . TDOG kIR
HA /N 8 B ERCIR DSG 45 i F1 K T A% A4 BROIR
DSG 25 S AN | 3= %0 R 27 2R 00 0 = 4
ZEAE s TDOG JHIEE I Ay L TEY 1) 55358 I 1Ak R | S BB
PIRACRE , AR AR R B 29 86. 8 °C, iX FHAH
ELAT B I 1 P R M, A R S B 1 5 AR A
TDOG JHEEME Th DSG = 4k 45 T W) 45 32 22 fhy yu fl 4
JIEEPAE 1 185 B I Ak T KR R AIX TDOG iy
BEIE TGO HITH AL, FLHASIRL g 17 8 B X 01
b, ABEFEEE K g TGO BTN T 5 7 4R At —
ERFISTE S WUEM T TDOG %5 16 fi FE oh Bk
£ 5 BIFSE 5 T & 5 TEBAT T R 8 R i



KM % A~ 302 F R O R L M A AR AT R

- 63 -

SZ k.
[1] MAZIDI M,MIKHAILIDIS D P,SATTAR N, et al. Asso-

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

ciation of types of dietary fats and all-cause and cause-
specific mortality: A prospective cohort study and meta-
analysis of prospective studies with 1,164,029 partici-
pants[ J ]. Clinical Nutrition,2020,39:3677—-3686.

GUO Q,LI T,QU Y,et al. New research development on
trans fatty acids in food: Biological effects, analytical
methods , formation mechanism, and mitigating measures
[J]. Progress in Lipid Research,2023,89:101199.
BECHTHOLD A, BOEING H,SCHWEDHELM C, et al.
Food groups and risk of coronary heart disease, stroke
and heart failure: A systematic review and dose-response
meta-analysis of prospective studies[ J]. Critical Reviews
in Food Science and Nutrition,2019,59:1071-1090.
SIVAKANTHAN S, FAWZIA S, MADHUJITH T, et al.
Synergistic effects of oleogelators in tailoring the proper-
ties of oleogels: A review[ J]. Comprehensive Reviews in
Food Science and Food Safety,2022,21:3507-3539.
ZHAO W J, WEI Z H, XUE C H. Recent advances on
food-grade oleogels : Fabrication, application and research
trends[ J ]. Critical Reviews in Food Science and Nutri-
tion,2022,62:7659-7676.

YR FEC TSR RS R F E R
F 4 % 4],2022,44(6) : 1166-1172.

WEN S S,LU Y C,YU N X, et al. Microwave pre-treat-
ment aqueous enzymatic extraction ( MPAEE) : A case
study on the Torreya grandis seed kernels oil[ J ]. Journal
of Food Processing and Preservation,2022,46:e17115.
LOU H Q,SONG L L,LI X L,et al. The Torreya grandis
genome illuminates the origin and evolution of gymno-
sperm-specific sciadonic acid biosynthesis [ J ]. Nature
Communications ,2023,14:1315.

SONG L L, WEN S S, YE Q, et al. Advances on delta
fatty

5-unsaturated-polymethylene-interrupted acids:

Resources , biosynthesis , and benefits[ J ]. Critical Reviews
in Food Science and Nutrition,2021,63;767-789.

BB T, T, 4. S AAER X HepG2 40 A0 F +H it =
BB MR o [J]. o B R %, 2022,37(11) :191-198.
WANG H,LI Y,WANG R, et al. Chinese Torreya grandis
cv. Merrillii seed oil affects obesity through accumulation

of sciadonic acid and altering the composition of gut

[12]

[13]

microbiota [ J ]. Food Science and Human Wellness,
2022,11:58-67.

LI J L,LU Y C,YU N X, et al. A depth-insight on
reduced lipolysis of diacylglycerol ( DAG) oleogels with
the gelation of diosgenin( DSG) [ J]. International Journal
of Food Science and Technology,2023,58:2934-2941.
MINEKUS M, ALMINGER M, ALVITO P, et al. A stan-
dardised static in vitro digestion method suitable for
food-an international consensus [ J ]. Food & Function,
2014,5:1113-1124.

LU Y C,LI J L,DING J, et al. Comparison of diosgenin-
vegetable oils oleogels with various unsaturated fatty
acids: Physicochemical properties, in-vitro digestion, and
potential mechanism [ J ]. Food Chemistry, 2023, 413
135663.

X BRI KA EAG W T R 3 A R F MR
HR[D]. b7 b Ik % ,2015.

CALLIGARIS S, ALONGI M, LUCCI P, et al. Effect of
different oleogelators on lipolysis and curcuminoid bioac-
cessibility upon in vitro digestion of sunflower oil oleogels
[J]. Food Chemistry,2020,314;126146.

JRE . B i T VAR LR R B R R R
AWAEMAR[D]. B8 B K ¥,2022.

GONG N B, WANG Y, ZHANG B X, et al. Screening,
preparation and characterization of diosgenin versatile sol-
vates[ J|. Steroids,2019,143.18-24.
ROSEN-KLIGVASSER J,DAVIDOVICH-PINHAS M. The
role of hydrogen bonds in TAG derivative-based oleogel
structure and properties[ J]. Food Chemistry,2021,334 .
127585.

ZHU Q M, GAO ] B,HAN L J, et al. Development and
characterization of novel bigels based on monoglyceride-
beeswax oleogel and high acyl gellan gum hydrogel for
lycopene delivery[ J]. Food Chemistry,2021,365:130419.
ASHKAR A,LAUFER S,ROSEN-KLIGVASSER J,et al.
Impact of different oil gelators and oleogelation mecha-
nisms on digestive lipolysis of canola oil oleogels [ J].
Food Hydrocolloids,2019,97:105218.

DONG L L,LYU M W,GAO X Y, et al. In vitro gastroin-
testinal digestibility of phytosterol oleogels: Influence of
self-assembled microstructures on emulsification efficiency
and lipase activity[ J]. Food & Function,2020,11:9503—
9513.

Investigation of the preparation, structure, and digestive characteristics

of Torreya grandis oil-diosgenin oleogels

ZHU Penghao, XIE Runhua, Ll Jialing, YU Ningxiang, NIE Xiaohua, MENG Xianghe , LU Yuanchao
College of Food Science and Technology ,Zhejiang University of Technology ,Hangzhou 310014 , China

(F#% 119 1)



KHE#, FHRETARMERE A REAHMAERE TATL RN <117 -

Effect of ammonia nitrogen mass concentration on anaerobic digestion
process for treating light industrial wastewater under

normal and low temperature

ZHANG Xiaojing' ,ZHANG Han' ,DONG Yongen' , GONG Yaoyao' ,SONG Yali', ZHANG Jie’
1. Henan Collaborative Innovation Center of Environmental Pollution Control and Ecological Restoration/College of
Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001, China ;

2. School of Environment ,Harbin Institute of Technology ,Harbin 150090, China

Abstract ; Anaerobic digestion process was established in the Up-flow Anaerobic Sludge Blanket (UASB). The
study focused on the effect of ammonia nitrogen mass concentration on the performance of anaerobic digestion
process for treating light industrial wastewater under normal and low-temperature conditions ( <25 °C). The results
showed that intermitting sludge addition and controlling the reflux ratio of 7. 5 were beneficial for the start-up of the
anaerobic digestion process. Ammonia nitrogen mass concentration ranging from 400 ~ 1400 mg/L. had no adverse
effect on anaerobic digestion performance, while that in 400~ 800 mg/L slightly promoted anaerobic digestion per-
formance. However, the higher ammonia nitrogen mass concentration led to the death of some microorganisms and
an increase of the extracellular polymeric substance and soluble microbial products. In addition, the increase of
ammonia nitrogen mass concentration was not conducive to the growth of hydrogenotrophic Methanobacterium. The
relative abundance of Methanobacterium decreased from 75. 5% to 6. 3%. However, it was beneficial to the prolif-
eration of acetotrophic Methanosaeta and facultative Methanosarcina and their relative abundances increased from
19. 8% and 1. 7% to 63.8% and 29. 1%, respectively. Under normal and low temperature conditions, anaerobic
digestion process could treat high COD light industrial wastewater with ammonia nitrogen mass concentration of 0~
1400 mg/L, but the dominant methanogenic archaea would undergo significant revolution.

Key words : anaerobic digestion process ;ammonia nitrogen ; methanogenic archaea;light industrial wastewater
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Abstract : TGO-DSG oleogel (TDOG oleogel) was prepared with Torreya grandis oil (TGO) as the oil phase and
Diosgenin ( DSG) as the gelator, and its microstructure, rheological properties, texture properties, and crystal
structure were investigated. The gelation mechanism of TDOG oleogel and the effect of gelation on the in-vitro
digestion characteristics were also discussed. The results presented that TDOG oleogel was composed of small and
dense or large and loose flocs DSG crystals, which were constructed through the fiber cross-linked three-dimensional
network ; the storage modulus (G’) of TDOG oleogel was larger than the loss modulus ( G"), and TDOG oleogel
presented shear thinning characteristics, and the phase transition temperature was about 86. 8 “C. When the diges-
tion time was 120 min, the digestibility of TDOG oleogel was 40.7%, significantly lower than that of TGO
(50.9%) , indicating that gelation could reduce the digestibility of TGO in TDOG. In addition, the content of satu-
rated fatty acids in the 120 min digestible supernatant of TDOG oleogel was higher than unsaturated fatty acids,
indicating that oil gelation would increase the difficulty of digestion of unsaturated fatty acids, and the higher the
unsaturation, the greater the digestion difficulty was. Therefore, TDOG oleogels could be used as an alternative to
solid fats for the development of healthy functional foods.

Key words : Torreya grandis oil-diosgenin oleogels ( TDOG oleogels) ;rheological property ;crystal structure ; Vander
Wadals force ; digestion characteristic ; fatty acid composition

[ FrAE % 45 M e dE |



