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Abstract: Objective: The glycation inhibition of 8 different non-Camellia teas was evaluated by detecting the content of
non-enzymatic advanced glycation end-products (AGEs) and the inhibition mechanism of different teas with good
inhibition effect on AGEs formation at various stages were investigated. Methods: Firstly, the total flavonoid content of the
water extracts of 8 non-Camellia teas water extracts were detected, then all teas were tested by constructing an in vitro
protein non-enzymatic glycation model experiment to evaluate the ability of inhibit the production of AGEs. Finally, the
inhibitory ability of fructosamine (early glycation product), active carbonyl compound (intermediate glycation product), and
the protein cross-linking were determined to explore the inhibitory mechanism of the non-enzymatic glycation reaction.
Results: The inhibitory effect of llex latifolia tea and Rubus suavissimus tea on AGEs showed more prominent among the
eight non-Camellia teas, and the inhibitory rate of AGEs reached at 76.31%+0.87% and 81.75%+0.41% at 50 pg/mL
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respectively. Further experimental results showed that Zlex latifolia tea and Rubus suavissimus tea mainly reduced the

production of AGEs by inhibiting the formation of early and intermediate products of glycation, and 500 pg/mL Rubus

suavissimus tea had the highest inhibition rate of fructosamine(59.12%) and protein cross-linking inhibition rate (81.41%),

5000 pg/mL llex latifolia tea had the highest inhibition rate of active carbonyl compounds (94.24%). Conclusion: llex

latifolia tea and Rubus suavissimus tea could be used as functional foods to inhibit glycation reaction. This study could

provide a theoretical basis for the comprehensive development and utilization of anti-glycation diet materials.

Key words: non-Camellia tea; anti-glycation; advanced glycation end products; glycation; Ilex latifolia; Rubus suavissimus
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Table 1 functional ingredients of 8 non-Camellia teas
HFR FLE A F RS Femoh  biEde  RRls SEO0R

KA KF Hordeum vulgare L. BT SR ARG N v N [16]
PNURCHIPS K27 Ilex latifolia Thunb BEEAZE . = R LA v N N [17]

LUIe N MRS Lycium chinense Mill. W | Lo N N N [18-19]
HIAREY EHAS Rubus suavissimus S. Lee THASER . B RS v v N [20]
jiiplaaz WAALHE 5 Malus hupehensis (Pamp.) Rehder — BHEIZE, ZEHZE . B H A E G R N N [21]
A% 54 Forsythia suspensa (Thunb.) Vahl WSS, RNEERAS, BR. BRI EG Y \ \ \ [22]
HARMIAPY  FHEMI Cyclocarya paliurus (Batal.) Iljinsk. WA SRR = i) N N N [15]
INHEET AR HMUH:% 0T Ligustrum pricei Hayata T FE R N N [23]
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Table 2 Establishment of reaction system

BIMAH ZiAEA (mL) PBS(mL) & (mL) BHERS 4 (mL)
Lzl (AZ) 0.5 - 0.5 -
3% FE A - 0.5 0.5 -
FH: % R - - 0.5 0.5
S PapiEE:) 0.5 0.5 - -

5505 d, BARERIRE 3 AT, PG REERR
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X, P<0.01 2253 B 3, P<0.001 22 5540 ik
&, g R LV Y EEpR R 22320 .
2 HBREHH
21 REEEEE
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8 Fh LA BL B 5 b Mo A38 . AR R T
A TR B A =, Rk 4.8835 mg/mL, B ST
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Table 3  Flavonoid content and flavonoid extraction rate in 8
non-Camellia teas

BIRES A ST & i (mg/mL) SATEEEAR (%)

Bl 2 S 1.0395 5.198
KFEH - -

AR5 0.3823 1.911
It T 0.7725 3.862
FHEMIAE 0.5385 2.682
IS 0.526 2.630
LIETeS 0.5355 2.678
Kt T2 4.8835 24.42

T —FoR A IR

22 FERIFIEHERSEE U RNEDRSE
RIME RS

JE R IE A SN, SRR SER S (Millard) [ N, &
KR AR PRI R (TR B a3t L — R
SN H TN, B U A AL 2R ) (AGEs ),
LI AGEs #llifill ZA4E A F6Hx, 5T 8 FhHIEEA I Gl dE
B I S Y BE T, 45 R ULER 4. 3R 4 iR, e
EREE 5000 pg/mL B, BIREZS R EC I 2R B0 H 500
ZURRNEIVE R, Rt T 48 MoAkd s difEs . et
A AT RN AS ISR R B H T 90% 1A
AT /N TN B IR AR . R R AATR
% 50 pg/mL B}, R T 2% | SIS EE B A SR O 5
B A %R, et i T R AR R i A AR 2
FEH LA K BT B IN AG, KEFRIEIZIRIE T
EAMEIRCR . BVl 2 AR 10 pg/mL ', Kt
BT OB AL IR R 19.26%20.15%, HiH 2% 1 1) %
15.11%+0.86%, iX PAFPFIFESS SR B A I ROR
= T RIS B T LA RIS R I . 256

=g
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Table 4 Influence of 8 non-Camellia teas on the inhibition rate
of non-enzymatic glycosylation in vitro

(%)

B2 FR
5000 pg/mL 500 pg/mL 50 pg/mL 10 pg/mL
RAEFRIY)  67.67£031  7.840+£2.00 - -
KM THARIY) 96.86+0.18  83.92+0.74 76.31+0.87 19.26+0.15
MIACAHRIY)  91.60£0.24  87.48+0.47 5.10£1.01  2.10+1.27
gty 95.70£0.30  90.08+0.43 81.75+0.41 15.11+0.86
WHLESEIRIRY)  107.50£0.50 108.10+2.35 37.28+1.26 11.99+1.27
HERAM AR 95812022 90.95£0.20 20.36£1.51 9.10+1.94
TEMIZIRIY)  9420£0.44  83.55£0.12  4.38+2.14 -
AN T BRI 81.18+0.23  88.47+027  7.90+129  1.74+1.52
N 96.93£0.03  74.65+0.36 14.64+0.70 -

T =" FOR TR .

SEEETRAR R E AR S T, R T 45 L Wb
SR 45 B B 38 R B B A r OBE R4 TR T, AE
50 pg/mL HeBE A RS HDHIZ . MiAT BB R
TR REZARIBUIFE 50 pg/mL A X 3E Ak )2 iy
TCAMHRIROR o AR as R B 2 A5 & B
FRESSARER T & AR 0 e A3 i AL AR BT
4. Bifi)5 K GraphPad Prism 9.0 70 IRLAL:NH
355 BB S B A S ST, SR BB & B EH S SR AH
=M (=0.6493, P=0.115, 95% & 15 X [A] : —0.2030~
0.9418).
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P8 N ARE 255 5% EC) X Al il 35 1 Bz 0 B34 g 1 il 1
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N, PR SIRESS R SR B A A 2R 2 T
BHMA:XF R S EENR A3 HI/E A (P<0.01), A T A5F0
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Fig.1 Inhibition rate of non-Camellia teas on fructosamine
T * RN 225 W H (P<0.05); ** 2257 . # (P<0.01);
RN 28 SN R 3 (P<0.001) 5 ns 3RR 26 7 A .35 4] 2~
Fl 3 [A].
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Fig.2 Inhibition rate of non-Camellia teas on protein

BRI (%)

carbonylation
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Fig.3 Effect of the concentration of non-Camellia tea extracts
on the inhibition rate of protein cross-linking
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BbRETE ), IS PR B S e rh R B bR ats
PEF=H) o ASWTFETHLE I T 28 AEH 2 It — 2
PRI HAMHI AR R LT . G5 HRD, 2 FhIee
AR AR 2 2 AR rh AE IR LA T B ™ i 0%
PRI G A, IR E] T 90% LA B, H
A2 X B B SC BRA  F fe n, A 81.41% ASHIFSY
B RARIE 2 T 28 SRS HAT NG AGEs A2hk
ARSI, FTXT HAE LA TR0 BOERTE

AGEs B R 5V 2B 7 M B slisehe 19 & e
BN A OC, G2k . SR AERE AL AT PRI 45
ASBIFFE R R T 50 R Dy HAT S 3 Bepp
FAL TR i sl TR A Db et it o A4k
BlE B

S ik

(1] Fr9d. 4536 % 409 5 B seAe B L Hs L 1E A AT [D]. 42
M @it K4, 2015. [ QIR T. Isolation, purification and anti-gly-
cation effect of bamboo Ru polysaccharide[D]. Hangzhou: Zhejiang
University, 2015. ]
[2] DAM S C, WEBB M, WALLER H, et al. Skin autofluores-
cence, a non-invasive marker of advanced glycation end products:
Clinical relevance and limitations[J]. Postgraduate Medical Journal,
2017, 93(1099): 289-294.
[3] PALANISSAMI G, PAUL S F D. RAGE and its ligands:
molecular interplay between glycation, inflammation, and hallmarks
of cancer-a review [J]. Horm Cancer, 2018, 9(5): 295-325.
[4] AHMAD S, KHAN H, SIDDIQUI Z, et al. AGEs, RAGEs and
s-RAGE; friend or foe for cancer[J]. Semin Cancer Biol, 2018, 49:
44-55.
[ 5] MAASEN K, VAN GREEVENBROEK M M J, SCHEIJEN J,
et al. High dietary glycemic load is associated with higher concentra-
tions of urinary advanced glycation endproducts: The cohort on dia-
betes and atherosclerosis maastricht (CODAM) study [J]. American
Journal of Clinical Nutrition, 2018, 110(2): 358—366.
[6] LEEEJ,KIMJY, OH S H. Advanced glycation end products
(AGEs) promote melanogenesis through receptor for AGEs[J]. Sci-


https://doi.org/10.1136/postgradmedj-2016-134579
https://doi.org/10.1007/s12672-018-0342-9
https://doi.org/10.1016/j.semcancer.2017.07.001
https://doi.org/10.1038/srep27848
https://doi.org/10.1136/postgradmedj-2016-134579
https://doi.org/10.1007/s12672-018-0342-9
https://doi.org/10.1016/j.semcancer.2017.07.001
https://doi.org/10.1038/srep27848

43 % 55 24 M)

PRET L 45 8 FIBIREARXT AGEs HRIAE S L S HAMRILHHRSE 37 -

entific Reports, 2016, 6: 27848.

[7] LIJ, LIU D, SUN L, et al. Advanced glycation end products
and neurodegenerative diseases: Mechanisms and perspective [J].
Journal of the Neurological Sciences, 2012, 317(1-2): 1-5.

[ 8] MARTIN-VENTURA J L, RODRIGUES-DIEZ R, MARTI-
NEZ-LOPEZ D, et al. Oxidative stress in human atherothrombosis:
Sources, markers and therapeutic targets[J]. International Journal of
Molecular Sciences, 2017, 18(11): 2315.

[9] ZHOUL, WANG W, YANG C, et al. GADD45a promotes ac-
tive DNA demethylation of the MMP-9 promoter via base excision
repair pathway in AGEs-treated keratinocytes and in diabetic male
rat skin[J]. Endocrinology, 2018, 159(2): 1172—1186.

[10] CHAVAKIS T, BIERHAUS A, NAWROTH P P. RAGE (re-
ceptor for advanced glycation end products): A central player in the
inflammatory response[J]. Microbes And Infection, 2014, 6(13):
1219-1225.

[ 11] KHANGHOLI S, MAJID F A, BERWARY N J, et al. The
mechanisms of inhibition of advanced glycation end products forma-
tion through polyphenols in hyperglycemic condition[J]. Planta
Med, 2016, 82(1-2): 32-45.

[12] SADOWSKA-BARTOSZ I, BARTOSZ G. Prevention of
protein glycation by natural compounds [J]. Molecules, 2015, 20(2):
3309-3334.

[13] k2, $F, Hk FEANFZGERESLI]. P EA
R 25,2013, 15(4):259-269. [ HAN B Q, PENG Y, XIAO P G.
Research on the arrangement of Chinese different kinds of tea[J].
Chinese Journal of Modern Chinese Medicine, 2013, 15(4): 259—
269. ]

[14] #H2# FYEMNERY ALEEML [D]. L7 LT
E % %, 2012. [ HAN B Q. Research on the systematic arrange-
ment of chinese different kinds of tea[D]. Beijing: Peking Union
Medical College, 2012. ]

[15] E48-F, A &, R 5%, . FPEAMNER 2B AL EHBIER
[1]. B 25 5 % &, 2014,49(9): 712-716. [ JIANGBP, XU L J,
LE L, et al. Polyphenols and their hypoglycemic effect of Chinese
different kinds of tea[J]. Chinese Journal of Pharmacy, 2014, 49(9):
712-716. ]

[16] MRE. KAWL A, ;- RAk,2021(1): 2-
4. [ XING J B. Research and application of barley tea[J]. Guang-
dong Tea Industry, 2021(1): 2—4. ]

[17] B, ZF,FHE F X4 TROARREN]. TEL
AP 25,2013,15(8): 710-717. [ YIF,PENG Y, XU L J, et al. Re-
search progress of big-leaf Kuding tea[J]. China Modern Chinese
Medicine, 2013, 15(8): 710-717. ]

[ 18] FRAL, #HCH, BR &4, . &t vt AMAe i £ HEAE S
w9 oA 1], P B E 8 7 5 % &,2008(8): 6-7. [ CHEN M,

LIN S F, SHAO A J, et al. Content analysis of crude polysaccharide
samples from mulberry leaves, tea leaves and Lycium barbarum
leaves[J]. Chinese Journal of Experimental Formulas, 2008(8): 6—
7.1

[19] 4 23&, BRA, FLsk 7 RMF T RIS TN F %
U], 7 A TAH K, 2009,8(2):135-136. [YANGY Y, YANY
L, LT H Y. Determination method of flavonoids in Ningxia wolfber-
ry tea[J]. Ningxia Engineering Technology, 2009, 8(2): 135-136. ]
[20] 28, B3, HER, F. U T ARFH R GEAE F
R I]. & e A4, 2020, 45(9): 62-66. [ YANG L C, FENG C,
YANG C J, et al. In vitro hypoglycemic activity of several conven-
tional tea substitute plants [J]. Food Science and Technology, 2020,
45(9): 62-66. ]

[21] WAk, 4, % F. HE £t 69285 255 LIIK
(1. # BIAF 2,2017,19(10): 1505-1510. [ CHEN Y L, TAN
Z Z, PENG Y. The application history and research status of Hubei
Begonia leaves[J]. Chinese Journal of Modern Chinese Medicine,
2017,19(10): 1505-1510. ]

[22] #&EF #EMrtERM &R FRERSAR ] Rk TR
K,2018,38(17):73,77. [ XU Z Z. Preparation and active compo-
nents of green tea with forsythia leaves[J]. Agricultural Engineer-
ing Technology, 2018, 38(17): 73,77. ]

(23] B, &5, %45, F. Dete TROA R E]. F R
A& P 25,2013, 15(10): 906-912. [ YIF, PENG Y, XU L J, et al.
Research progress of Xiaoye Kudingcha[J]. China Modern Chinese
Medicine, 2013, 15(10): 906-912. ]

[24] SPAGNUOLO L, DELLA POSTA S, FANALI C, et al. An-
tioxidant and antiglycation effects of polyphenol compounds extract-
ed from hazelnut skin on advanced glycation end-products (AGEs)
formation [J]. Antioxidants (Basel), 2021, 10(3): 424.

[25] LIU H, WANG C, QI X, et al. Antiglycation and antioxidant
activities of mogroside extract from (Swingle) fruits[J]. Journal of
Food Science and Technology, 2018, 55(5): 1880—1888.

[26] SHIN S, SON D, KIM M, et al. Ameliorating effect of Ake-
bia quinata fruit extracts on skin aging induced by advanced glyca-
tion end products[J]. Nutrients, 2015, 7(11): 9337-9352.

[27] RAEF. IUEF M 8o & & R 3k B AL oG 29 4 1F R
BAH R [D]. 18 &8 K%,2019. [ WU X Q. Inhibitory ef-
fect and mechanism of catechins on glycosidase and protein non-en-
zymatic glycosylation[D]. Nanchang: Nanchang University, 2019. ]
(28] #5T4F, Fh33 4. IR % By 2t & G 3 B ks AL 69 F 5] AL
FAR ], e 5 KB Tk, 2021,47(9): 25-31. [ZHENG ZF,
SUN P D. Inhibition and mechanism of longan seed polyphenols on
non-enzymatic glycation of protein[J]. Food and Fermentation In-
dustries, 2021, 47(9): 25-31. |


https://doi.org/10.1038/srep27848
https://doi.org/10.1016/j.jns.2012.02.018
https://doi.org/10.3390/ijms18112315
https://doi.org/10.3390/ijms18112315
https://doi.org/10.1210/en.2017-00686
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.3390/antiox10030424
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.3390/nu7115478
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.1038/srep27848
https://doi.org/10.1016/j.jns.2012.02.018
https://doi.org/10.3390/ijms18112315
https://doi.org/10.3390/ijms18112315
https://doi.org/10.1210/en.2017-00686
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.3390/antiox10030424
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.3390/nu7115478
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.1038/srep27848
https://doi.org/10.1016/j.jns.2012.02.018
https://doi.org/10.3390/ijms18112315
https://doi.org/10.3390/ijms18112315
https://doi.org/10.1210/en.2017-00686
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.1038/srep27848
https://doi.org/10.1016/j.jns.2012.02.018
https://doi.org/10.3390/ijms18112315
https://doi.org/10.3390/ijms18112315
https://doi.org/10.1210/en.2017-00686
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1673-4890.2013.04.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.3969/j.issn.1672-7398.2021.01.001
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.13313/j.issn.1673-4890.2013.08.009
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.3390/antiox10030424
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.3390/nu7115478
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.3969/j.issn.1005-9903.2008.08.003
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.3969/j.issn.1671-7244.2009.02.012
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13684/j.cnki.spkj.2020.09.010
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2017.10.030
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.13313/j.issn.1673-4890.2013.10.007
https://doi.org/10.3390/antiox10030424
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.1007/s13197-018-3105-2
https://doi.org/10.3390/nu7115478
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499
https://doi.org/10.13995/j.cnki.11-1802/ts.025499

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 别样茶活性成分提取
	1.2.2 黄酮含量测定
	1.2.3 体外非酶糖基化抑制试验
	1.2.4 果糖胺含量测定
	1.2.5 活性羰基化合物含量的检测
	1.2.6 硫黄素-T分析蛋白质交联抑制率

	1.3 数据处理

	2 结果与分析
	2.1 总黄酮含量
	2.2 别样茶抑制非酶糖基化反应能力及与总黄酮含量的相关性分析
	2.3 别样茶对果糖胺生成的抑制作用
	2.4 别样茶对活性羰基化合物的抑制率
	2.5 别样茶提取物对蛋白质交联结构的抑制作用

	3 结论
	参考文献

