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Variation of nutrition, flavor and antioxidant activity in tea beverage

of tartary buckwheat sprout after fermentation
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Abstract; To identify the changing pattern of nutrition, flavor

components, and antioxidant activity, some critical indexes were

estimated in tea beverage fermented from plant lactobacillus in
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tartary buckwheat sprout. These indexes included the content of
rutin, quercetin, kaempferol-3-O-rutinoside, total f{lavonoids,
and amino acids, as well as volatile compounds identification, in-
cluding the radical scavenging rate of DPPH and ABTS in buck-
wheat sprout beverage. The results showed that the content of
rutin remained unchanged, but quercetin and kaempferol-3-O-ru-
tinoside decreased slightly, and the total flavonoids decreased
slightly from (120.64+1.9) pg/mL to (114.6+=1.7) pg/mlL after
fermentation. Tea beverage of tartary buckwheat sprout contains
six kinds of EAA and eleven kinds of NEAA. After fermentation.
the ratio of EAA/TAA and EAA/NEAA were 38.32% and
62.13% . respectively, which was significantly increased as com-
pared to pre-fermentation. 54 kinds of volatile substances were
identified, including 46 in pre-fermented beverage and 43 in post-
fermented beverage, and could be classified into 8 categories.
Further analysis indicated that the content of aromatic {lavor sub-
stances with lower threshold was significantly increased after fer-
mentation. The free radical scavenging rate of DPPH and ABTS
were both enhanced after fermentation, implied the improved an-
tioxidant activity of tea beverage of tartary buckwheat sprout
through lactobacillus fermentation.

tea beverage of tartary buckwheat
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sprout; nutrition; flavor; antioxidant activity
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2RI 5% EXTRACTION & ACTIVITY
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FB-5 (30 mX0.25 mmX0.25 pm) 3447 35 5 4045 K L 3%
Agilent /3 7] ;

SR AT AN - S433D B L f# [E Sykam 43 7 5

¥l : BRS-200 #, L ik Ak T AL A BR 2 A .
1.3 R HE
1.3.1 HHRFWMAWER &S SBCBI7]. EFEKG
HWIFEEWWR A TR R O M BRI G H%, H
4 B A g4 G .4 000 r/min B0 5 min, 3 E 11 10
CHR AL 19 L 19 0 A S0 7K 3347 A B AR 7 38905
(25 MPa,60 ‘C)J57E 121 ‘C & F KB 5 min, ¥ 0.6 %
4 TR SR A 4 AR 0 FLAT B ORI MRS B 57 5 37 °C
Bidg 48 h),37 CkKEF 24 h, K FFLs i,
1.3.2 R & &EME RAEMMRM MRS LILE
P BEMAR MR Y = 0.318 6X +0.002,R? =
0.999 1, FEFFATINE 3 YIBCT BIMA AR 45 b5 o il 2831
SR N 1Y A Y A (pg/mL)
1.3.3 AR Y& e R & SO R k.
MRAESCHR (91, 1 Sin R . B & 100 mL 43 5 & A T
100 mg, INZ&MW-3-O-ZEFMiH 50 mg, i & 20 mg MR
FIAE A IR A BRI . B 5.0 mL ROEE Jn A
75% % 50 mL.# A 30 min, KA ZE T 00 B RS VA R OF
EAE 10 mL3845), 1L Uk, RIS bl W s . @i 5
WA B CAD 0. 1Y BRI WK (B) =55 1 45 (fR
Fb) s 4 355 nm; AR 30 °CsbkER 5 L.
1.3.4 SIHMINE S8 GB5009.124—2016¢ £ 1 4
BRI 5 Y I K e e e A R 4 BT A 9 5
P YORE Y B R AT A3 A .
1.3.5 ERMERM M E WA 8 mL, & F 10 mL [&4H
A USRI o 00 6 R 1 (%58 120 1/ min) ,
HAZEA 2 cmX50/30 pm DVB/CAR/PDMS StableFlex
U T A AL AR 7E 60 CoR A Z L 45 min,
PR AL th A IRk O 4 A % (R AR 1T GIRLEE 250 °CH 5 #4
fE BT 5 min FEHE . 35S BOCERC 10T, X 8 B F i
rh ) 25 5 2 S T B ALBONE R ok R M%) Nist2014 il
Wiley275 75T 1% & 1 5 75 & PEAL 5 BLAY .
1.3.6 DPPH [ HLERMME S8 Yang 0V
I REAE 0Bl B e I TS OB A B LA ) ok 1 40 3]
T 10 mL &, A 3 mL DPPH B k4% 10 s, %
JE#HE L BEOER R 30 min, 7E K 517 nm 40P H K G
{EL EAAS IR 5 9 DPPH ¥ IR AE 25 ET 0
1.3.7 ABTS A HEFRRME S8 Guo %" 1 I
BIF R AR BBl 4 W IS ORHRR B IS W) 3k 3L 43 ol B
T 10 mL & g, A 3 mL ABTS TAEWIF4R#E 10 s,
FIEEE ML Y 6 min, 7E¥K 734 nm PG
{E USRS S 1) ABTS AR R % B A I
14 HiELE

X Origin(Version 8.6) #471E &l . % F] SPSS(Ver-



&M | Vol.35, No.7

sion 17.0) EATHE 112 43 B, P<<0.05 N A G it % B %
P2 5 P<0.01 AN A G2t i M2 5.
2 #ikG5ie
21 REBNREFFHERHNIERSETH

S WET 5 o 3% 28 T A4S DO P B A R AR AL LA 1,
ML R K B T A R AR R R R AR EM R 2 R
WL 2% B -3-O -2 AR5 & 1 A B /P WAL B BT 5 st A
(120.641.9) pg/mL &% (114.6 £1.7) pg/ml., X5
5 Shyu 88097 36 AR SR Rz v % 87 2 0 R A i 3 — 3
A7 S Bz v BT 2 ) T 4 I O B S TR R ) AL
AR AR I T 4 R e e A i A Ak Ol A 4
Chen MR IE T K % X 5 40 25 v £ 04 o 2 2 )
M AP AL R B L. brevis ROL B Bk BE 05 15 20 Hh 48 T 3%
il 5 0 IR 10 A W A 3R . LG T 5 3 2E 1 A5 AORL Hh R
2 S AR 0 R R R A il — 2B 9T .

140F .
=120t 7k
E 100+ A R N
= b s0l Y & B e
<’:§ 60+
g 40+
< 20l b, d .
0 U . wss ‘
Wit fz & IR -3-0- B E TR
T
%
Constituent

FREAN R A e W T I AE 45 5R 22 5 B 3 (P<C0.05)

B 1 RBEAT G E I b R P R a2 ATk
Figure 1  Comparison of flavonoids content intea bever-

age of tartary buckwheat sprout before and af-

ter fermentation
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Table 1 Comparison of amino acid content in tea
beverage of tartary buckwheat sprout before
and after fermentation mg/kg
GBS R T T KEEfE
AR R 171.564+1.37 247.50 1,74
BN R 82.7740.741 48.5940.78
AR 13.147420.08 -
REE R 195.5041.94 182.884-1.49
SERMR 123.4541.45 167.66+0.83%
45 R 103.69+1.21% 61.9040.59
KA AR 25.4240.42% 8.54+0.17
22 F R 83.63+1.29° 44.3540.62
B AR 269.7640.76° 164.06+1.49
Ham 87.96+0.51° 49.0920.92
[k 99.58+1.32¢ 52.5240.46
o = R 529.524-2.94° 232.3242.75
it 7 B2 86.78+1.43¢ 66.7540.87
iy 2 R 406.3142.18° 285.93+1.99
L 118.96+1.229 48.11%0.51
HA R 44.1640.68 57.4740.64*
HAMR 123.33+1.65 131.30+1.32
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R2 ERFEFRBRABUEEERITH L’

P R WETT/ KWEEIE/ FAQ/WHO #ist RILBRVESr

(mgeg D (mg-g D K I A 35
TR 2.64 0.00 40 0.07 0.00
R R 20.91 16.55 50 0.42 0.33
H + AR 131.62 150.70 35 3.76 4.31
R [ 39.42 48.90 40 0.99 1.22
2 24.89 18.09 70 0.36 0.26
FS 1% -+ s 2 1k 34.18 30.84 60 0.57 0.51
it 34.59 39.44 55 0.63 0.72
T R SERRIT A FR 1 g PR BT E SE R S 1 g AR EE A P R R LR Y LU A

x3 ERFEFUABMRBUBEELERSH GCMS &R

Table 3 GC-MS analysis of volatile components in tea beverage of tartary buckwheat sprout

before and after fermentation

Table 2 Comparison of amino acid score in tea beverage of tartary buckwheat sprout before and after fermentation

%%HT e fﬁxffﬁ%/%‘ s %%Hi e *EXﬁﬁ%/%‘
] /min KRR KBS &) /min KBRS KEES
1.615 L 0.023 0.057 19.276  2-T-Ti 1.975 1.041
2.095 2- F1 L -1 i 0.040 0.064 | i 28.973  2-t+—hEfH 0.197 0.410
6.138 IO 0.325 0.241 35.872  FF M N 0.861 1.373
10.059 P 1350 0.122 2491 LM 0.087  0.225
14.816 ¥R 1.508  0.364 5.318  2-ZE AT B 0131 0.136
19.879 TR 4.928  1.085 8.956  3-ZRSEIKMK 0.182  2.236
24.827 BAdIS 3.733 0.465 90.041  2-ZFhS RS _ 0.501
1.737 2 3.236  12.534 12.019  2-Z. R C Bg 0.632 —
2.152 P 0.027 0.082 15.308  ZRC M 3.781 0.325
2.717 2- P TR 0.192 1.743 16.675  2-Z R PifE 22.569  11.163
4.574 3-H TR 0.331 1.597 20.209  ZIRPimE 2.738 —
4.668 2-H 5L T — 0.646 21.481  2-ZFR¥WE 1.966 2.713
9.126 L 3.028 — 25.025  LFRIMG 4,447 0.804
10.407 2- B it 4.275 2.425 26.165 2-L 1R T — 39.986
13.763 B 2.281 — 29.652  ZIMRT-Mg 2.623 —
15.195 2-3 i 8.149 0.126 49.792  (E)-ZBR4 A WH 0.175 0.598
18.729 ¥ 5119 — 3.271  ZW 0.154  1.975
20.105 2-T- i 5.273  10.527 17.012 %@ _ 0.091
23.668  TRE 5.519 o 20.314 T 0.042  0.036
28.540 TE 28 i 1.011 — 22.971 %% % _ 0.943
29.661 2 — o — 0.256 0776 LA B 0122
37.333  F hEm 1.189 h 16.024 bk 0.064  0.158
2.313 2,3-T 0.022 0.021 33459 T4k B 0,082
3.415 2- 1 i 0.062 0.087 0678 ook 0.046 B
5.818 2-C fifd 0.034 —
il 0507 g 0,690 0143 2,415 2-H Lk g 0.022  0.034
14102 6-F1 3-5-Hi k-2 0.432  0.594 3778 5= HERM B 0331
14,290 22 2263 B 10.756  2-Z R HEwk g — 0.869
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Table 4 Analysis and summary of volatile components in
tea beverage of tartary buckwheat sprout before

and after fermentation

R T KW
ES
B TR/ % B TR/ %

%3 7 11.904 7 2.398
[ 14 39.680 9 29.933
il 9 6.536 7 3.669
Mg 11 39.331 10 58.687
[icd 2 0.196 4 3.045
I 1 0.064 2 0.280
ot 1 0.046 1 0.082
370 1 0.022 3 1.233

MK 3 AT LA L R B BT A KUK W T 2- 2 TR R
Fifs & ik ey » 15 B 22.569 %0 & BEJG BE A KR B R b 2-2
W% -1 2 1 5 5 . 35 3 39.986 %, A Ak Sk IR T Ok s
B E R CE R R AR L 4R 4 R g S IR ) - B & 1
AR AT —E AR

AR 4 AT LR RS BESE RS VIR 2 B R R Ay
IR B A A [E) AR T e I 2 S L R 2R ) o B
B, BEA S M T E M 39.331% T & F
58.687 %0 B A K i AR R — Bl AR 5 &k KUk )
JBT s FLAT R B A KR AR R AR R [ B 7S 28 0 5 A B —
PR AR o % 2 A Z2 KUBR 19 STHRAR KUY . R BT RE R 4
Jh EEAR LY R R TS B T N 39.680%
FEAR % 29.933% I — I B A Y & E /KR F ., AT
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Xof TR S 77 il AU 52 Wi R . SR ) BB B AR i R
A It A 8 b IR ORI B AR B R PR T
BREGTREW R & 0.196 % F+ & 3 3.045% , FE W
R B2 R - PR S FLIR T AR 4 7™ AR R S TR 5
A HLER . A HLER A8 (6 YOk TS 387 A B fof 1 7K 1A
PRTE 7 i B R A U e R TR X KU ) R
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EPVFA G REF AR R Rk B TR A A
YORE H B B AR 1 05 7 VR RCBR B i B AR T XK
B KUK A A fi 153 0
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B AR ORI BT AL I 1

807 h o AR
a NNy a5 .
c e
o 601
3
M E
& & 40
3
<
S 20
DPPH ABTS
B E AT

Antioxidant activity
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Figure 2 Comparison of antioxidant activity in tea bever-
age of tartary buckwheat sprout before and
after fermentation
3 &5k

Xof R TREHIT I w57 3% 28 00 A5 OB b 8 55 XUR T bt A Ak
TR A AT TR . KRS IR BN KRG T
TE R EARRRFAAE, B A R K, EAA/TAA
i5#) 38.32% ., EAA/NEAA 58] 62.13% . B & & T A B
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