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Abstract: The accuracy of direct measurement method, AI(NO;);-NaNO,-NaOH colorimetric method, AICl; colorimetric method and
differential spectrophotometry for determining the total flavonoids in vine tea ( Ampelopsis grossedentata) were studied in this work. The
accuracy, repeatability, stability, recovery rates of four methods were evaluated. The effects of white granulate sugar, f-CD, CMC-Na, fructose
syrup and caramel on the interference for four methods were investigated. The results were validated by high performance liquid
chromatography. The result showed that differential spectrophotometry was the most suitable method for determining the total flavonoids in vine
tea with dihydromyricetin as the control and without interferent. The RSD for accuracy, repeatability, stability and recovery rates were 0.19%,
2.26%, 1.67% and 100.97%+1.63%, respectively. The addition of interferent with different concentration could cause the obvious interference to
the detection results of the four methods. In the presence of complex interferent, the contents of total flavonoids determined by direct
measurement method were most close to that determined by high performance liquid chromatography.
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Table 1 The comparison of methodological and results of total flavonoids in Ampelopsis grossedentata by four methods (x£SD, n=3)

Tk EHISE/(mglg) MHEERSD% FHMRSD% AEEMRSD%  AnAREE/%
BB & 861.43+6.87° 0.16° 0.61¢ 0.89° 99.32+0.53°
ZHafE ik 838.08+15.80° 0.14¢ 267 229 98.78+0.60°
ETRHy KR 813.56+14.41¢ 0.19° 2.26° 1.67° 100.97+1.63
FHER AL Bk 931.65+10.64° 0.22° 1.17° 11.00° 100.67+2.36°

E: AP AR FHRATEFMEE (p<0.05); ZFWHH HAKIEITRE —7| S4B 0 agkax. & 2~6 F.
7 2 BRbHERT 4 FONE ARSI
Table 2 The effect of white granulate sugar on four methods

QEERIE/ % AN E(mgg) AEERABILEiR/(mgly)  AICL I Eik/(mglg) ATk KE K/ (mg/g)
0 863.30+13.03 929.96+6.30° 826.43+8.79° 808.70+10.83*
2 846.93+6.58" 911.20+11.65° 868.82+11.01° 786.35:+4.48"
4 844.88+11.50° 913.02+7.18" 868.82+11.99° 793.06+22.11°
6 842.83+6.80° 907.58+5.04° 859.00+9.86% 790.82+2.24°
8 846.93+6.73° 914.83+6.67° 868.82+18.86" 795.29+4.48"
10 842.83+10.53" 905.77+5.40° 860.74+15.07% 790.82+2.01°
3 S-IHIEXT 4 FUE T ARSI
Table 3 The effect of #-CD on four methods
P-TWHERAE Y% HBNE K/(mg/g) AEER4EIC Eik/(mg/g)  AICL &k /(mgle) £ a0 RN K/(mg/g)
0.0 855.77+11.03 937.65+6.30° 826.24+8.79° 808.70::2.83°
0.2 847.39+12.58% 927.58+8.67" 830.22+11.71° 794.35+3.48°
0.4 833.07+11.50° 929.39+7.18" 838.31+11.90° 810.23+2.11°
0.6 839.21+9.80° 922.14+8.04° 834.26+9.85" 803.06+5.27%®
0.8 847.39+6.73% 931.2746.67° 826.18+18.80" 796.35+4.45
1.0 853.53+13.43" 927.58+6.46" 826.18+15.00" 798.35+5.01°
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NaOH LU Ak Z2 7R 73 H 6 FE R I e 45 R s WAEIE . BRZEROEEERIN S5 R BT
W& B B o ek S S B N e D 2 b, HAth = Aoy

R 6 AT LAE ), TEREASFE S A, NN 0.01%~
0.08% I fERite R 2 5, HENEEERN 4 FOrERTH

SERI AN 5 JR D R I s PR, FAESE
B EL SRR FZIL 3] 0.08% M Hi AN EL RN AU 2L«

#< 4 OMC—Na Xt EHEMIE A AN FHER SR EL & A RS
Table 4 The effect of CMC-Na on direct measurement method and Al(NO3);-NaNO,-NaOH colorimetric method

CMC-Na & &/% HME R/(mg/g) FHERAB L &,7%/(mg/g)
0.0 853.95+13.01° 923.65+10.78°
0.1 839.25+17.18% 922.64+5.60°
0.2 833.25+11.58" 931.1549.15®
03 839.44+9.80 925.7149.04®
0.4 847.63+8.43% 916.64+5.37°
0.5 845.58+13.41% 916.64+7.40°

5 REWERXT 4 FEETS ARSI
Table 5 The effect of fructose syrup on four methods

REERIME S HENZE/(ng/g) ABE4BILEER/(mg/lg)  AICL L EX/(mg/g) ETHRKEE (mg/g)
0 857.77+11.03 930.15+6.30° 829.24+11.79° 810.70-+2.83°
5 865.77+13.58" 904.14+8.67° 834.3149.51® 786.82+3.48"
10 851.49+10.50° 896.51+9.18° 838.31+11.37% 789.23+2.11°
15 849.44+10.40° 896.51+14.04° 830.22+11.63° 650.04+5.27°
20 861.72+46.53" 898.64+5.60° 854.51+9.88" 600.12+4.45
25 853.53+13.43" 898.64+7.16" 856.57+7.98" 587.36+5.01
6 HEHEREX 4 MES EHS
Table 6 The effect of caramel on four methods
BHEEETAE Y% HBEBM A R/(mg/g) AHBR4EILEE/(mg/g)  AICKL FL & i%/(mg/g) TR E (mg/g)
0.00 854.28+11.11% 928.35+6.30% 836.95+12.26> 805.38+15.95%
0.01 872.14+3.19° 938.45+8.67% 854.58+8.89" 798.94:+4.44
0.02 852.06+2.05™ 944.52+9.18" 872.21+7.71° 779.45+5.03°
0.04 863.48+5.08™ 946.53+14.04° 821.54+4.86° 815.99+13.42°
0.06 845.36+4.51° 920.83+5.60° 839.16+7.42° 803.81429.51%
0.08 854.28+3.04% 946.53+7.16" 841.36+8.49° 779.45+11.04°
xR 7 EATIMERT 4 FilE 5 ERIF0
Table 7 The effect of complex interferent on four methods
T ik HEMNEE/(ng/g) FER4EILEER/(mg/g) AICK L& ER/(mg/g) ETHRAEH/(mg/g)
\ A G LT Hhin 856.52+6.13" 930.35+17.94* 830.34+16.12° 796.76+3.06°
7N INF AT 771.71+11.11° 835.44+11.13° 865.60+4.52° 1018.23+8.17
. RWELSTHRY 85875:1116° 934.4249.11° 836.34+9.17" 808.69+2.44°
= NG AT HA 798.66+3.06° 813.22+12.18" 806.60+£10.26° 1010.92+32.96*

i AT REFHATEFSMEE (p<0.05); £ A A KIGATE —7| HABZ 0 6 pbdk; ToT ikt RBery —agreth 10%
G, 0.05% B-CD. 0.05% CMC-Na. 10%RF4ERA 0.05%EHE EF; HoTHRMMBH —ath: 2%a &4, 0.2% B-CD.
0.1% CMC-Na. 5%R#H#EH A 0.01%EEEE,

242 MWANEATHYR FIZEREECTT, BoJ7 RIS BAG, I oRES ™

SEISIERE PR AN R 2 A T B BC EE IR b
B, BT T E AT 4 Bl e T ks RINR
Wi, FLrp WO — YA R, T PR

A FEARECTT . HHAR 7 W LUE L, AR & TR
Jas 4 FOTIEINGE A REI S ARIMAE & TP )
SRAAREEER (p<0.05). Hrh, BT M

307



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

AI(NO3);-NaNO,-NaOH Lt 232 (173l 5 &5 5 B 2 FEAIK,
FEINGT MR I 45 SR W T s, i TR & &
AEGL R, AICL PE ek n] {45 R Tty (FAGS S
O AR SR BRI

a 1100 18'334

1000
900
800
700
600
500
400
300
200
100

mAU

2 4 6 810 12 14 16 18 20 22 24 26 28 30
F 18] / min

18.347

mAU
w
W
S

22.087

6.973 R 26.649
i) M N G| S S—
2 4 6 810 1214 16 18 20 22 24 26 28 30

fiJ 1] / min

C 700 18.354
650
600
550
500
450
400
350
300
250
200
150
100 2
50F Ty2.479

6

mAU

22.049
\

|

10 12 14 16 18 20 22 24 26 28 30
Ff 18] / min

d 700 18.347
650 /
600
550
500
450
400
350
300
250
200
150
100

50

mAU

22.044
7. \
5.5€0¢v7.9}5 | ﬂ

A4

2 4 6 810 12 14 16 18 20 22 24 26 28 30
F 18] / min
E 2 ZSisRinEmSRAEEEmAY HPLC &
Fig.2 HPL.C chromatograms of dihydromyricetin standard and

extraction sample of Ampelopsis grossedentata
Eoar ZEMMEEATES; b PRREHRARGE, o AR
T RRERAES A AABLG SRR A,

308

2.5 BRURAE &L

T RGO i L — S e 3 bn s L, 1)
PRIETAUR—VE T A, B R St R i AR
FE TR BT EL A 89.52%, SR HI iz a2k
13 B R AR BERRA v S B I & B0 732.67 mg/g (-
S FARME -5 AR SR b () = S i P A
Kl 2a 5 2b). 5 1 it S sl & EHdEAH LT
Hl, 4 P 7 ZE R A e B T S )
TR SRR ARSI L —FIRC
T7 Z TR AT b i — St 2 R D TR A A S P v
JIT i L5120 590 83.99% A1 84.23%,  [A)i5:A5 31 i i
P& BN 691.57 mg/g 1 697.71 mg/g (K 2¢ 5
2. 5% 7 FIMAEE TV EHE a2 40
FHECECAT A, B e R RTI 25 R 5 o ik
OEEPES S8/l

3 g

3.1 LStz % IS, 3 B e i
AI(NO;);-NaNO,-NaOH Lbaik. AlCK thtiEfZER
Gy HEICEFR R S T A AT, 4 FPE
TIPS & R WS 73 ) A 292.5 nm 324 nm,
312 nm #1320 nm, BB S-S FRHE S ETE—EL,
SRR o

32 fEEATHBRES T, DUFIE EESE
(L PTG L P, TR AB S A SR B3 R A 1
LRk [ T FE A 56 A% R? K T & T 0.999. 5
R IR, EENEE. AICL E ki ZER
S IEIEREEIE GRS S A E e, HRZERS
T BEV ) 5 A B 40 vy RO AH i vk () 0 S 45
.

3.3 FERRFHRAGH T, BEE 5 A A FAR LR
FIbHE,. B-CD. CMC-Na. RATHERAEREGE,
XF 4 BV BRI S s A R ) T fER AT
YIAEAERT, B v B S B s el e RO
FHETEE I 2 25 5

A AR

[1] ChenlJ, WuY C, Zou ] W, et al. a-Glucosidase inhibition and
antihyperglycemic activity of flavonoids from Ampelopsis
grossedentata and the flavonoid derivatives [J]. Bioorganic &
Medicinal Chemistry, 2016, 24: 1488-1494

[2] YeLY, Wang H J, Duncan S E, et al. Antioxidant activities of
vine tea (Ampelopsis grossedentata) extract and its major

component dihydromyricetin in soybean oil and cooked



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

(3]

ground beef [J]. Food Chemistry, 2015, 172: 416-422

Hou X L, Tong Q, Wang W Q, et al. Suppression of
inflammatory responses by dihydromyricetin, a flavonoid
from Ampelopsis grossedentata, via inhibiting the activation
of NF-xB and MAPK signaling pathways [J]. Journal of
Natural Products, 2015, 78(7): 1689-1696

Ma R Y, Zhou R R, Tong R N, et al. At-line hyphenation of
high-speed countercurrent chromatography with sephadex
LH-20 column

chromatography for bioassay-guided

separation of antioxidants from vine tea (Ampelopsis

grossedentata) [J]. Journal of Chromatography B, 2017, 1040:

112-117
Wang L L, Zhou Y F, Wang Y B, et al. Two green approaches
for extraction of dihydromyricetin from Chinese vine tea
ionic

using  S-Cyclodextrin-based  and liquid-based

ultrasonic-assisted extraction methods [J]. Food and

Bioproducts Processing, 2019, 116: 1-9

SRR, 2 R AN R P 24 A B B T i e B 0],

i TR 22224 (E AR BHAR),2017,30(3):307-310, 343
ZHANG Min, LI Zhi-ying. Research on determination
mrthod of flavonoids Of different traditional Chinese
medicine [J]. Journal of Hainan Normal University (Natural
Science), 2017, 30(3): 307-310, 343

Wi, KT PME TR, 553 R RIS R B AT Y
ELERLT]. BB 2 2 FU o, 2017,44(6):656-659
YANG Hui-hai, ZHANG Xue, SUN Qian-yi, et al
Comparison of the quantitative analytical methods of total
flavones in three quality inspection regulations [J]. Journal of

International Pharmaceutical Research, 2017, 44(6): 656-659

0,58, XU A, T A ¥, 56 Hh 2514 76 G BB 2 20
J7 T FEREIAR (3] H 1 o 25 2545 B 4 5,2018,25(4):136-

140

BAO Qiang, LIU Li-mei, WANG Yan-ling, et al. Research
overview on content determination methods of total
flavonoids in effective parts of Chinese materia medica [J].
Chinese Journal of Information on Traditional Chinese
Medicine, 2018, 25(4): 136-140

Wang J, Vanga S K, Raghavan V. High-intensity ultrasound
processing of kiwifruit juice: Effects on the ascorbic acid,
total phenolics, flavonoids and antioxidant capacity [J].
LWT-Food Science and Technology, 2019, 107: 299-307

T MOINER, T SOR R N A R e B SR SR T
ZON RER B E RS R BT T D] AR dh RH,2018,
34(3):121-130

[11]

[15]

[16]

[17]

WANG Ning, LIN Xiao-cui, WANG Wen-jun. Optimization
of extraction process of total flavonoids from Chimonanthus
salicifolius leaves by response surface methodology and its
effect on trypsin activity [J]. Modem Food Science and
Technology, 2018, 34(3): 121-130

Mansur A R, Song N E, Jang H W, et al. Optimizing the
ultrasound-assisted deep eutectic solvent extraction of
flavonoids in common buckwheat sprouts [J]. Food
Chemistry, 2019, 293: 438-445

Gao Q P,MaR Y, Chen L, et al. Antioxidant profiling of vine
tea (Ampelopsis grossedentata): Off-line coupling heart-
cutting HSCCC with HPLC-DAD-QTOF-MS/MS [J]. Food
Chemistry, 2017, 225: 55-61

135 IRATU L, R 16 O A5 R 2% e S A —
T[] AR ARNE,2017,10:6-9

YANG Zhi-jian, WEN Hang-kai, CHEN Xuan-yang, et al.

MR E

Study on the total flavones and dihydromyricetin contents in
Ampelopsis grossedentata [J]. Fujian Agricultural Science
and Technology, 2017, 10: 6-9
BB PH T BR A 2278 2 G eI 58 ) VG BRI R
Fer R AR 1 B )] H1 5 24,2002,33(7):607-609
QIN lJie-ping, LANG Shan-dan, HE Cui-wei. Determination
of flavonoids in tender stem and leaf of Ampelopsis
grossedentata by differential spectrophotometry [J]. Chinese
Traditional and Herbal Drugs, 2002, 33(7): 607-609
WA, K R AR X078 55, 56 AR 2 AN R S R A 5% J D RE P 7>
-2 B EE R 0] A B BN F 245,201 7,34(11):1542- 1545
CHEN Qian, ZHAN Yu-lin, LIU He-nan, et al. Comparison
of the content of functional components in different parts of
vine tea [J]. Chinese Journal of Modern Applied Pharmacy,
2017, 34(11): 1542-1545
Fan Li, Tong Qing, Dong Weiwei, et al. Tissue distribution,
excretion,and metabolic profile of dihydromyricetin, a
flavonoid from vine tea (Ampelopsis grossedentata) after oral
administration in rats [J]. Journal of Agricultural and Food
Chemistry, 2017, 65: 4597-4604
AT LR AR AL, S AN R 1 R A
o Hig 2R AT S S 10 2 B N S (0], o B AR A ) B,
2017,36(1):37-39
LEI Hua-ping, FENG lJi-nan, REN Ming-xin, et al
Determination of dihydromyricetin and total flavonoes in
Ampelopsis grossedentata in different seasons [J]. Chinese
Wild Plant Resources, 2017, 36(1): 37-39

(4% 188 T

309



