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Abstract: In this paper, the effects of two drying methods, hot air and microwave radiation, on the antioxidant properties of Camellia
oleracea products were investigated. The changes of oxidative stability of Camellia oleifera seeds using different drying methods were
investigated by measuring the contents of Maillard products such as pyruvic aldehyde, glyoxal and 3-deoxyositol in Camellia oleifera seeds. The
results showed that with the prolongation of microwave heating time, Camellia oleifera seeds under all firepower had the ability to scavenge
DPPH free radicals. When the microwave was heated at 700 w for 20 min, the DPPH free radical scavenging ability was the strongest (93.11%).
When heated at 150 “C for 90 min, the DPPH free radical scavenging ability was 92.03%. When microwave heating for 0~10 min, the main
substance affecting the antioxidant activity of Camellia oleifera seeds was 5-hydroxyfurfural; after 15 min of heating in microwave, the main
substances affecting the antioxidant activity of Camellia oleifera seeds were pyruvic aldehyde and 3-deoxyosurose. The substances mainly
affecting the antioxidant activity of Camellia oleiferain the oven heating mode were pyruvic aldehyde, 3-deoxyositol and 5-hydroxyfurfural. The
content of glyoxal in Camellia oleifera seedshad little effect on its antioxidant activity. The results of this study provide a theoretical basis for
exploring the antioxidant mechanism of maillard reaction of Camellia oleifera seed oil and optimizing the processing technology of Camellia
oleifera seed.
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Table 1 Heating methods and conditions used in the experiment
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Table 2 Liquid chromatographic elution procedure for 5-

DPPH = x100%

hydroxymethylfurfural
A2 A /min B &R E/ %
0.01~50.00 3~5
50.01~52.00 5~3
52.01~60.00 3

R 3 ZHEEYINIRIRGIERIRIER
Table 3 Liquid chromatographic elution procedure for

dicarbonyl compounds

AR A /min B iK%
0.01~15.00 28~43
15.01~31.00 43~75
36.01~38.00 75~28
38.01~60.00 28

5-37 P L MRS v RO E RS AG U 25 2 - R A
0.1% VKBS, JizhtH B: HIEE, Wi 0.7 mL/min,
KR 40 'C, HEREE: 10 puL, FIK 280 nm, &
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THIEA S e RO R I 2 1 B AR
A: 01%VKBERRIEVR, VishtH B: FEE, J#: 0.8
mL/min, F: 40 C, #FEE: 10puL.

A 314 nm, 345 ZORBAX SB-Aq
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Fig.1 DPPH scavenging ability of Camellia oleifera seeds under
microwave drying
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Fig.2 DPPH scavenging capacity of Camellia oleifera seeds in
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Fig.3 Pyruvic aldehyde content of Camellia oleifera seeds under
microwave drying
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Fig.4 Pyruvic aldehyde content of Camellia oleifera seeds in
oven drying mode
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Fig.5 3-deoxyosurose content of Camellia oleifera seeds under
microwave drying
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Fig.6 3-deoxyosurose content of Camellia oleifera seeds in oven

drying mode
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Fig.7 Glyoxal content of Camellia oleifera seeds under
microwave drying
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Fig.8 Glyoxal content of Camellia oleifera seeds in oven drying
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Fig.9 5-Hydroxymethylfurfural content of Camellia oleifera
seeds under microwave drying
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seeds in oven drying mode
K10 RST80T sURN ke rp SR R
RN ER . WA 5-FE P ERRE A & b
5 TIMFA (8] P AE K S IS 30 B AL Pl R LR e
151 5-F5 F R MRS & S 7 150 °C R I 90 min B
WA S-Fe IR 1) & EL B R NME N 6.92
ug/go FEHNH 120 min K, 90 ‘CAl 120 ‘C FilASkFh
5-FR HLMRIEE S AR, 150 C Rk SR H
SO T 2 . TSP AT I TRV, R
UEAR R INFRS (8], Z0A0 v 5 F LR 2 B

140

B G BT M FEINIARE T, 5-FR A
BRI 2 B B TN FAR TR UG i 14 e

3 g

R NS 2 = N S <F K © et LY i o Ry WO
AN FERAET =B UEAEI A o 38 I AR
EREFYIARAR . LB 3-BE I A B
B 5 T M AAFAEA T b R e v r AL ik
B, S5 R S S KN 10 min B A RS & &
BB AN 1.41 pg/g, TERFTINFA 90 min B AR
SRR B NAEN 8.32 pg/g; FERTJANHA 20 min 1,

MK 3-SR RS & ik B R R E N 6.45
ug/g, 7£ 150 °C R HIH 90 min I 3-fi S B I5H & Bk
B RAEN 32.6 pglg, LURVIAE R 24 5 1Em
KRNG5 min B, 5-5% FHELRERE A5 8N 8.79
ng/g, 7€ 150 °C FH0#A 90 min Bl ATk 5-5% F b
M1 & A B e KAE R 6.92 ng/g.

32 KA R ERLEY) S DPPH drA L&
SN RIS SBR[ (e, 8K 7R i
FOFFY) B GRR DPPH H HHZEMIAE ). 7R K N
Jn#% 20 min BiERR DPPH H H2E6E /1538 93.11%.
7E 150 CHn# 90 min j&kk DPPH H HHEERE J1iRE A
92.03%. R ANFY 0~10 min, FEISERLAE B 2%
FHTRAMERIYI R AT e 5-F3 FHLRERE ; Tt 15
min J&, sESERIAE I N Al AT E A ) o R
A& AR N3-S B WE . ZEIERE In# T =0 AT g
SR JE Z TP B A P A TR RS 3- i A B 5 A
ISP H MRS . AR £ S s TR
TERIAK . HAT WL ZFF R A SR I N J =4
REA PR, BRI AR R E T

ASCHE AT AR R R ST E SRR =)
FTREAR 570 FRMRIE . 3-JId S B3 W 0 DA R e 5 S
a2 o SR SRR I B & — N R I R VAR 2R,
FIT CAASHERS I SRS H FC A S PR T ek 2k
A, BRUIEASC R RYIPE I L =i A dl
WEPE, MRPs (1) B ARG R A6 H BT E M i FTA
WAEEL A Rt — 0 AL

(1] FIT MR 006,55 KE 6 EZARAUEHED I
HER (7] M42441,2018,53(1):110-125
YIN Dan-dan, LI Shan-shan, WU Qian, et al. Research
progress on 6 main woody oil crops in China [J]. Plant
Journal, 2018, 53(1): 110-125

(2] M, BR07 , AR S5 R il SR IR W TR R ()] &



MK ERBHY

Modern Food Science and Technology

2019, Vol.35, No.8

(10]

i 5 H1H%,2016,32(2):183-185

YANG Jian-yuan, CHEN Fang, SONG Li-wen, et al
Research progress in extraction technology of camellia seed
oil [J]. Food and Machinery, 2016, 32(2): 183-185

TRARA:, T RHERR, S5 M A 8 TR (B S B O %
SEWFFHERE[T]. A E I G,2013,38(8):47-49

ZHANG Dong-sheng, JIN Qing-zhe, et al. Research progress
on nutritional value and adulteration identification of camellia
seed oil [J]. China Oils and Fats, 2013, 38(8): 47-49

PR AT 35 B3, 2, 55 SR U SNS 7 ity XU i 5 P 5
Wiy e AT A G 5 AT T Bk R [J]. £ b 22 4 R Al 24,
2017,3:855-861

YANG Tiao-tiao, HE Zhi-yong, QIN Wei, et al. Research on
the effect of maillard reaction on product flavor quality and
its derived harmful substances [J]. Journal of Food Safety and
Quality, 2017, 3: 855-861

Yoo M A, Kim H W, K H, et al. Antioxidant effect of brown
substances separated from defatted roasted sesame drugs [J].
Food Sci Biotechnol, 2004, 13: 274-278

Jing H, Kitts D D. Antioxidant activity of sugar-lysine
maillard reaction products in cell free and cell culture systems
[J]. Arch. Biochem Biophy, 2004, 429: 154-163

Writeo'e, s i, T S AR SRR AE AR R 0 i R A4
4 B8 (%) 8 Wi B 9 [J]. % BUR b R} %2 ,2010,38(20):10898-
10900

CHEN Hai-guang, HUANG Min, YU Li-mei, Effects of
model maillard system products on antioxidant performance
of oils [J]. Anhui Agricultural Sciences, 2010, 38(20): 10898-
10900

B IR XIS PR L, S SEJFRAFM - Maillard P53 K M7y
SOEBHLERTIS B e []. R i 6,2018,43(2):31-36
WEI Chang-qing, LIU Wen-yu, CHEN Zhuo, et al
Preliminary study on the formation mechanism of volatile
aroma of maillard source in flax seed oil [J]. China Oils and
Fats, 2018, 43(2): 31-36

Durmaz G, Karabulut I, Topcu A, et al. Roasting-related
changes in oxidative stability and antioxidant capacity of
apricot kernel oil [J]. Journal of the American Oil Chemists'
Society, 2010, 87(4): 401-409

2, R IR, 2 15, S5 L AN AR £ b N A 1 32
PR et e ] £ dn 5 HLK,2013,29(2):219-222

GAO Yang, XIE Tie-min, LI Zhe-bin, et al. Application and
research progress of infrared heating technology in food

processing [J]. Food and Machinery, 2013, 29(2): 219-222

[11]

[12]

[16]

[17]

(18]

[19]

W R AR T A 5 55 P SR 8 S I 7 il 6 e 7 2 i
FHFHHE LM 70 &b 1k,2014,35(6):94-97
CHEN Zhe, HE Dong-ping, HU Chuan-rong, et al. Study on
the New Process for Preparation of Luzhou-flavored camellia
seed oil by maillard reaction method [J]. Food Industry, 2014,
35(6): 94-97

LB T S A B L R TE[D]: e BRI HOR S
Bi,2015

XIE Fan. Study on maillard reaction in roast duck [D]:
Shanghai: Shanghai Institute of Applied Technology, 2015
Singh N, Ragini P S. Free radical scavenging activity of an
aqueous extract of potato peel [J]. Food Chemistry, 2004,
85(4): 611-616

K, 2R B, B RTIK, 55 I R e R B LA S e
PR FUI] & 5 DR, 2015,8(36):171-182

GAN Yong-jian, LI Xu, YANG Li-lin, et al. Antioxidant and
anticancer activities of extracts from Camellia oleifera seed
hulls [J]. Science and Technology of Food Industry, 2015,
8(36): 171-182

B R JE SORL SRR 1) 5-52 F R & S U s
PRI FL[I]. A R ,2013,38(1):36-40

ZHANG Yin-liang, ZHOU Wen-quan. Relationship between
5-hydroxymethylfurfural content and antioxidant ativity of
maillard products [J]. Chinese Condiments, 2013, 38(1):
36-40

AT BRI 2R3, 55 5- 1 TSI B S Ak S LA i 1
BEIE LR T[] U R AR, 2013,28(11):2638-2642
ZHAO Ling, CHEN Jian-ping, LI Lin, et al. Antioxidation
and cell proliferation activity of 5-hydroxymethylfurfural [J].
Modern Food Science & Technology, 2013, 28(11): 2638-
2642

TR R, 28RN, 2 R, S5 A TR I BB R AL 1 R F 7 i
[0]. 7 E AM AR A= 241,2016,38(4):49-454.

HE Tian-tian, LI Chun-mei, LI Chen-li, et al. Advances in
anti-tumor mechanism of pyruvic aldehyde [J]. Chinese
Journal of Cell Biology, 2016, 38(4): 49-454

LB o I AV A AL [D]: R R
BHKEE,2017
MA Mao-mao. Production law and mechanism of
a~dicarbonyl compounds [D]: Tianjin: Tianjin Universify of
Science & Technology, 2017

Neslihan Goncilioglu Tas, Vural Gokmen. Effect of alklization
on the maillard reaction products formed in cocoa during

roasting [J]. Food Research International, 2016 ,89: 930-936
(T#%% 286 T1)

141



