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Evaluation of Xanthoceras sorbifolia Bunge Bud Tea and Leaf Tea
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Abstract: With the Xanthoceras sorbifolia Bunge bud tea and leaf tea grown on Gaotai, Zhangye as the test materials, the
nutritional functional components and antioxidant activity of them were compared. INQ method was used to evaluate the
quality of its nutritional ingredients and the correlation between functional ingredients and antioxidant capacity was
analyzed. The results showed that the contents of K, Zn, Cu and K/Na in bud tea were significantly higher than those in leaf
tea (P<0.05), and both had the characteristics of high K and low Na. The crude protein content of bud tea was significantly
higher than that of leaf tea (P<0.05), while the crude fat content was the opposite. Nutritional quality evaluation revealed
that the INQ of bud tea, leaf tea K, Ca, Fe, Mn, Zn, Cu, crude fat, and crude protein were all >1. Na, Mg and total soluble
sugar INQ of bud tea<leaf tea<l. The content of polyphenols in bud tea was significantly higher than that in leaf tea

(P<0.05), and there was no significant difference in the content of flavonoids. The ICs, of bud tea and leaf tea on DPPH free
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radical, ABTS free radical and O, - scavenging capacity were 2.52 and 2.69, 1.65 and 1.74, 1.64 and 2.10 pg'mL™,

respectively, the positive control rutin had no IC, within the concentration range, and the antioxidant capacity was bud

tea>leaf tea>rutin. Correlation analysis showed that the contents of polyphenols and flavonoids in bud tea and leaf tea were

positively correlated with DPPH free radical, ABTS free radical and O, - scavenging rate (P<0.01), the correlation

coefficients of bud tea and leaf tea ranged from 0.892 to 0.990 and 0.879 to 0.994. In conclusion, the nutritional value and

antioxidant capacity of Xanthoceras sorbifolia Bunge bud tea are better than leaf tea, and it has the potential to develop new

products.
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YR (Xanthoceras sorbifolia Bunge ) A JC
Bl (Sapindaceae) CEAJBIEY), BTN, Z 59010
TIEAIL ., A2l vHILAEHN  SCE AR A TR IE |
MEf 5% kR, XD, AR EE R, s W R,
Fonh, FER S EA TS AR R 2R L B IDTTR
SEPIIT, UL, SORRZE B, BRI S5,
PR, BT R . A5G P e, Bk i
SELGPITRPED . T SO R 2 RN E, BT
ZEAE . AR E FRINRE I NPT AEALRE T, X SRR
LG TP RFVHAAIZE X .

AR, [ N A2 SO R E TR I Bt A
ACUIREEAT T I 28, PAPN S S XT LU B vt Lt
DA [) 7 M SRR AP35 IR iS5, YA T 85
S5, IR SR, ARl S SR 25 5 W3 . SUN
SE DASCEARIRS A T2 ) 928, R BRS e i =l
FE T Z2 Wy X Bl ) B 4 ORE M bt A AR T I 2
ZHANG 5 38 35 A5 SC5rh SR S R X ik 2= R 1t 1)
MHRIVE, A SCERPTEALRE ) Bk EED7ED
Al SO AR S R R B T2 M LB P i) P A A i
P, IR T AR T T PR Sk
HIE W] DA Y, H TS X SO R B
BT ELE, HICHRFEISE HR S M 25 8B IR 8000 M
IR BRI ST, X 225 25 9 B IR DI RE LSy
WFFEAHRT 5D

BT, BT LA SR AR R AR B i SO R R i
FERTGR, R HZFEA N S B R DI RE R RS K e
FALTPT, RGN R 528 R E TR IR 28
5, I U R ZE  mhsnydeE s g, LU i)
PURE BB SCRER M 275 1 A SR AR s
1 MRI5RE
L1 MRS

SOERZFACIIT 2 i H ARG SOERIT A

RS w AR, SOREER TS P41 2~3 om; SRR 2
%5: 7~10 2F, HKFEE A 0.5~1 ecm. HEaRE 5 208
. 3k 80 H i Ja A5 HH; il . A bl . R . ik
Mk . FEIZHE . CE. AEIRES . ILABEREN . BRIREN 1
=43Pl B TR . 27 T AriEsh (HPLC = 98%) .
1.1- L2 T L (DPPH) (HPLC = 98%) | 2,2-i%
UL AL -(3-2, B S E R bk -6- 1 1R ) &L
(ABTS) (4l =99.0%) [ Sigma 23H],

HD-200 %I =il Z I Re e dl i BT i AL

WA FRANE]; CP214 B F R BREEHHMYES (i) H
BRZN 75 Sx2-5-12 #I Ly 3 K vb i)
SP-3520AAPC-8 JRFIRILSHGEETT BIEGIR X
FHAE BRZN ] DHG-9140A 70U H, PE 1R 5 XU T HEAR
i —ERHE A RS 7] KDN-08 WAky - igHas
A PR 7l CR21GIT BUE R R DAL A
H S22 wl; KQ-250B R i YERE B ILiiEms
IFRA BRASF]; 722 BT UL REET G
A PR W] HH-4 BUR iR/ EEf A R
NN

1.2 SLWHE

1.2.1 FEEEFRSIE

1.2.1.1 #¥RE & 95 e % KO T
WA Y CEE TR, HERFRECC R ZEAS | M2 AR 4%
1.00 g SR T KAL) A FEEE 5, RIS AR
JH 2% FEBREARZE 50 mL. %L FAGHEG 9 5k
JLEEE

WA g ) =

HHF:C—InEWRE, pgmL s n—EHFMNH,
mL; m—3CRSRZESS MR, 2o
1.2.1.2 MHEASEWNE HEEAWE RHAYLRE
R, WERFRBUOGERZESS . A AR 4% 0.50 g, =
% GB 5009.5-2016!"", LU R ARG HEME A S E.

(V=V,)x0.1031x0.014 x 50
mxV,

FH: 0.1031—FR PR E, mol- L™ V—HE 5 IHFE
ERRIAF, mL; V—25 FATHFEER IR IAFY, mL; 50—FF
Al AR, mL; m— SRR ZEAS | R SR T g
V,— & Z BT, mL; 6.25— & #8508 H Y
1.2.1.3 AHARWIE SR AR [CEREBGE! Il SCrd
RZE AR S . F LU AR AR

L

RAREE %) = X 6.25 % 100

HUIR I & (%) =
o m— L AT SRR 2E S | PSRN BT A

s R SRR A2 | 2R L, g5 m—

TRERZFAS . MASBU, go

1.2.1.4 IBJFOBEFIAT A RBEME PR )

il #8: MERRARICCOE R 2R . 2SR 4 1.50 g, il

x 100
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AZEWEIK 10 mL, 50 °C [HIF/KIEHEEL 20 min, 2 H)
JGAE 4000 r-min ' B0 5 min, B VS, DITELER] 4SS
SR HRE 3 UK, SRR 50 mL ZE i e 2
20, HF I FEARNE

ATV OB 7K S R P T s R W R AR R
5mL F 10 mL HIERAEH, 7l 6 mol- L' £hfig 0.5 mL,
70 °C 7K¥ 15 min, ¥ H1S, I 1~2 % FF BELT 487571,
JH 6 mol-L™" & 4AAbaN h Fl Z 41 (il Js S v (0, 5574
F| 10 mL AR EA EZIE, 4.

2 M8 A7 SR A A3 AR BT 35 T JEORE AT T
e S, FEVEAS B . b v pl £ T AE W A 1 W B
1 mg-mL™" I ZEPHPRMES W4 0. 0.2, 0.4, 0.6, 0.8,
1.0, 1.2, 1.6, 1.8, 2.0 mL, JHZEW/KANZE 2 mL, 4351
S 1.5 mL DNS &5, B Tk Tk 5 min, %
HF FHZEM/KEFZE 25 mL BOAHE IR 5 62 B
HEAFEW 0.5 mL ., /KR 0.6 mL, [FIbRvEHH 2RI,
FE 540 nm FEAAN S EIE . DAAEZPE & 2 (mg)
FEALBR, WG S PAAL RS AR HE R 2R, 45 2 /Y 115
J7 N y=0.2632x—0.0299, R>=0.9939, LA F A
TR JE AR AT s e O

MxV y
mxV, x 1000

A M— SRR 2RI B e i P A
& i, me; V—3CE R ZEAS A 5 (iR W A R,
mL; m— 3R ZESS . ISR, g5 V— I E B
FAfARFR, mL.

B JFHEE & (%) = 100

MxVxV,

mXxV, X V;x1000

X M5 AR A A A 2 B o e, mg; V—AlE
R E AR, mL; m— SO R 2EAS | iR, g;
Vo— AT SO K AR R, mL; V,— i 43 B
AL, mL; V2 AR A B, mL .
1.2.2 EFRBEIEEOTE SO [14] X S0OE2R
RS MRS FE T IR T IR TR O,
HaA AT
EHREE
Y s

_ 100 g B REE TR R I E i X E TR AR B
100 g E&WIFLAEI B B/ HERE RN RE L

1.2.3 FEAIIRER B 4 MERRFRECC
AR MBI S 0.50 ¢ THRE T, I AR
B 70% LB 10 mL, #7 (250 W, 45 °C) HEHL
20 min, I EF I, 7F 3500 rrmin”' Z.0> 10 min, 5
B DR ERAE 3 IR, G IFRIGR EAE 50 mL, #5144
JH, FHF D RE A R T AL I AE o
1.2.4 FEIEERSINE
1241 ZWoEE R GB/T 8313-2018 il
ZW e, 153 EE R y=0.0104x+0.0082, R*=
0.9993, Hidh v WG REE, x A E TR & (ng) .
L R AT RS & i

AR A (%) = x 100

INQ =

MXxVXxn
mXx V,x 1000

o M—ERES IR E TR S &, ng; V—I
BE A B HOK 04 SRR, mL s n—RFE & D 22 W 8
m— 3RS AT, g5 V — IR TAFR, mL
1.2.4.2 BHHSEME  SSCGR [16-17] A,
BT, T bR U HEBR AR B ST T B A A
20.00 mg, Jill 70% ZEEFfH, B ZE 100 mL.

T AR 2R 0O HRIVE: R EL 0.209 mg-mL™
T4 0,05, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5mL,
DIMAFRSEL 70% ZEERNEE 3.5 mL, 43-5I0A 0.3 mL
5% M AETR SN, SR 6 min J5 43 ST A 0.3 mL 10%
HPRER, IV, 6 min J543 5N 4% NaOH 4 mL, i
JZ)% 15 min, FH 70% LFEREZ S 10 mL, RLRF S
HRZtk, 508 nm R IREISGIE, LIS T S sk
o, WG REE SR AR R AS B 5 5 R, y=1.141x+0.0023,
R’=0.9991, Hrf y SHROGEE, x s T & (mg) -

AR ot HR R R TR U 2 R RO R RO
0.5 mL, {RIEFRUE I HIVE T 1200 2 A i s R 14 WL
JCEE, ARYE ENH AR EOR s R Y 5 B, AR
SR 04 S m A LR s
MxV
mxV,

Ao M—lERE S T & &, mg; V—IIRE
ST BB A SRR, mL; m— SRR ZESS | 2R
0, g5 Vi—IMERE R AREL, mL .

1.2.5 SCERZESS . MoK BT e e

1.2.5.1 SCOEHRZES . AEASREGAAT DPPH H F2ERY
HERAEA]  DPPH H HESSEEREE 1 R B K™
Wi, A ks, DPPH TAEW: #REX DPPH HrifE
fir 15.9 mg, Jill 95% Z. WS fift B 45 & 250 mL, HJ
DPPH TAERHIE g 0.16 mmol-L™, - ARAF4H -

DPPH H HHIEIE R0 AE : AR I BT B
“H 20,40, 60,80, 100, 120 pg-mL " FEF4% 0.2 mL,
{HHIFERRNLORE A 1.2, 3.4, 5. 6 ug-mL™", 535N
AARFRSF % 70% 2.1 1.8 mL, DPPH T 4E# 2 mL,
YRA 5], #EG Y 30 min, 7E 517 nm KA &2
e CAE, DA R SHATRER IO R S R o as
Xt RELH, [RIIME Y GRE . AR EE B T sl

M & Emg-g') =

S B (mg-g) =

S BHPEST R, Y2 DPPH H HH 3SR IR
DPPH H 3055 %(%) = AmA 100

o A—25 FIXT RRIEROGIE; A—FERLIROGIE .
1.2.5.2 SCOEHZESS . PSRBT ABTS H H2EH)
WHRER ABTS WM RAZSEEST 19775, ABTS
TAEW: MERGFREL 40.00 mg ABTS, JIA 1.0 mg-mL™
A FRPRAF S 8.0 mL, FHEGHERE Y 16 h, SR/5%5%
| 250 mL =i, JH 80% L WEEAR B LI, #E
AR A, FHRTFHIARFR 4L 70% 7 Be 2205 R
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0.70+0.02, 18 ABTS TAE#i-

ABTS F L5 BR300 MR I BUST e B
A 20, 40, 60, 80, 100, 120 pg-mL™' FE 5 % %K
0.1 mL, fFRZARF B R 2T AR R, S35 A
{RFRSYEL 70% 2B 1.9 mL, ABTS TAEW 2 mL, 1R
A5, OGN 6 min, 7E 734 nm ST I ER G
B, 25 %) R ZH DA R AR B IBGA TR AR A S A TR,
PARIRIE WS GRE . DAASIRIMR BE A7 T I3 WVE R H
PEXTRE, M E ABTS H HIREAITEERS .
A,—A

0

x 100

ABTS H H3EBR R (%) =

o A28 FAXT BRI OYGIE; A—FRSRIOGIE .
1.2.5.3 SOEARZESS SO AT BT A i
(O, ) MIEBRVE AN T A B 3y an ]
T 5 R FH 220 DU AR SIS T 325 200, sl W BT e
Sh 20, 40, 60, 80, 100, 120 pg-mL™"' ££ 5 % W
0.2 mL, {8 ZAAF H B AR H A AR AU, S AmA
pH7.8 BEARZZ ¥k 1.6 mL, KK INA 750 mmol-L™
A E PO 30 mmol-L! AR 22 . 20 mmol-L ! 4%
W2 . 100 mmol' L' Z — iU Z, % 4% 0.3 mL, 7E
4000 1x Y&HE F 2 W 20 min, 7F 560 nm ¥ K &b &2
WG, 25 0T REZH DA TR S AR FR I S BGA IR b
R, [RIEEINGE S GRE . DIASRIR RS T IR E N
BHPEXTRE, M52 O, ITE R
A —A

AR BT 3 R EERRE (%) = x 100

o Ag—25 X HRIROGIE; A—RERTROGE .
1.3 #HiELIE

K Excel 2010 A4 XN E PG 1 18831, 45
SISk 3 A 4 S Y4 (8 bR HE R 25 . SPSS
17 BRAF AT A ST AEAS ¢ K 50, W2 K2 0.05,
DIRER AT S A ez [l A S i SPSS 17 B2 /R
FMFH T 534, KA Origin7.5 BAFER .
2 ZERE5Hh
21 NERFESMHEFEEFRS
2.1.1 SOERZEZR ST PR bR OSSR 2
M ZE T TR SRR 1 s, AR 1 E
Hy, ZEHOM 5538 K. Ca. Na, Fe. Zn. Cu, Mn,
Mg. Ni 9 Fi Bioc s, i 35 & &% K 1 Ca P Fh
HEIuR, H K TRAZFRT WS E B E & T2
(P<0.05), 1Mi Ca JGERAAM ISP &E B E & THA
(P<0.05), 0 2F45m 3 i, 3T His T 3CHK [21] Tk
WRILESET Ca IIEH(1.37~2.66 mg-g '), DiHAIM2%
JERITY Ca G A MR . ik e E Zn.
Cu fEZFAs & W3 & T 45 (P<0.05), 11i Mn
JCERLEM AP B i TR ZRACRKH Pb Jo =R,
i35 Pb &1l 0.50 pg g, £ B KRR AR ER,
Cd JuE¥RKH o Fe. Zn. Cu. Mn., Mg J&2 AME
T A TR LT ER, 7T DI S LBy ARG B

1 SOERZFA MR Y i

Table 1 The mineral content of Xanthoceras sorbifolia Bunge
bud tea and leaf tea
B SRR SCRRM 4%
K(mg-g™) 17.29+0.66" 9.53+0.31
Ca(mgg") 1.08+0.07 2.99+0.06"
Na(mg-g™) 0.35+0.01 0.39:£0.04
Fe(mg-g) 0.28+0.004 0.29+0.004
Zn(pg'g") 49.04+6.02" 16.74+3.95
Cu(pg-g™) 33.55+2.87° 16.98+1.84
Mn(pg-g ™) 29.53+1.81 34.07+0.66
Mg(pg-g™) 28.14+4.66 38.62+9.31
Ni(pg-g™) 2.7140.85 1.49+0.51
Pb(pug-g ") — 0.50+0.001
Cd(pg-g™ — —
K/Na 49.13+2.41 24.74+2.03
Zn/Cu 1.16+0.142" 0.18+0.089
Zn/Fe 0.99+0.012" 0.06:0.008

TE: “—"FOR AR ¥R B TE2RE R (P<0.05), R2~KA40H

K G HEIEA VAT TE AP EL G4, BefRar-Hb &34
HAESEMEDY . AR R PETTERI TR, 1
AW 2 DB S A B P Y, 2 Zn/Cu>10 H
Zn/Fe>1 Bl 23 & AFEPU/E AP, SRR ZEZS A 55
FY Zn/Cu. Zn/Fe 43514 1.16., 0.18F1 0.99. 0.06, i}
B ST SR 2RSS A 251 Zn, Cu. Fe AN & A 35PilfE
FH, BRIF RN, SCOERZEARK SLE T HE N
17.29 mg g™, ZY2 O R M489 2 /%, Na JTER &5
(0.35 mg-g METH25(0.39 mg-g ™), 255, 4519
K/Na 435120 49.13 F1 24.74, ¥ H A & 80 00 45
B BOPPRE SN A4S T E RSB E —E 2 A,
AR, SCERZESS K/Na Eufilis T2k,

2.1.2 COERZFRRSGMIIEAE IR SOEREE
55 MERIFEARE FE TS IR 2, A TR
B A, L Y i IR A B A IR R
JT B EEFE RO, SCRESR 25 8 5 H(25.06%)
FEETHER(11.11%) (P<0.05), ZFEZREA & B
M2 2.26 £, BLBH SRS FIRE B & fdh, ZE
AR B gh i it i A, LI I AL
KB 5, SRR BE RIS, AR A& BT
BAlRe SCREHMASFNZESSHAB T & 5453520 11.47%
F1 12.88%, 15T 3CHk [27] FTiE p SOt o g
Trim. NIEETEREZSY SR BAEER AN E SIRIE =
—, WG EH R B Sy, XA R —E

F2 SGERTL MEEAE TS

Table 2 The basic nutritional components of Xanthoceras
sorbifolia Bunge bud tea and leaf tea

TiH SRR SO
HEH (%) 25.06+0.48" 11.11%1.35
HHREWI (%) 11.47+0.37 12.88+0.23"
HFHE(%) 5.53+0.11 5.37+0.25

AT BB (%) 9.86+0.35 9.77+0.08
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PR A 5 AR R A R, JHE S R sy, S e A % oA e
B8, NS 2 ATLAF H, SCORESR 2R 255 5 25500 SR
AT BB O B 25 5N 35 (P>0.05), ZEAS AT L
WRE TS &5 BrdT, SO E IR FE R, JUHZE
SRR -
2.1.3 SCGERZFASSMASESRIEENT 100 g 30E
REFEZP L AR 242.966 keal, M55 199.383 keal
(1 g HAE R HLAE R 4 keal, 1 g HHIE DT IRHLAE R
9 kcal, 1 g iR/KILEPIRALBES 4 keaD !, EHIEER
WA A MR R HEE R A S5 O Ea RS
ERESHARYP GB 28050-201183",
INEFR2ESARE ST, 24 INQ=1, Fon W hizeE
FeZ GHEE O I, 24 INQ>1 B, Bz b
FER LS R T EGR LS I, B E SR EEL
5 INQ<1 B, Ui & iz B IR R AL L /b Tk
Aenteh i, W E IR MEEAR, K EHI A&
Yy, ATRE R A E TR R A R SRR RN, e 3
"L, ZEAS . AR Mg, Na JCE AT S PHES INQ
<1, X EEFEPRIGE FRMERAIN; K. Cu. Ca. Fe. Mn,
Zn JGER . CHLEE A HLIR INQ ¥>1, Hob Cu 19 INQ
WG KT 1, ZEAX Cu Y INQ 7 ik 40.56, i B i
8 Pl A B I E TR . L5645 F 2B IR
TEZEAS S5 iy INQ 1, SRR ZEAS St 2538 2
HEE I E IR, 0 INQ /N 1 IUERI E RT3
FoH B B kR

3 OSUERZA MR EEEIFM INQ (H

Table 3 INQ values of main nutrients in Xanthoceras
sorbifolia Bunge bud tea and leaf tea

% WA (mg-d™) ZFIKINQ MH2EINQ
K 2000 10.99+0.26" 6.15+0.18
Ca 800 1.30+0.13 4.41+0.08"
Na 1500 0.23+0.03 0.30+0.03"
Fe 16 16.80+£0.26 21.19+0.27"
Zn 10 4.74+0.58" 1.97+0.47
Cu 0.8 40.56£0.34" 25.02+0.13
Mn 4.5 6.35+0.27 8.92+0.17"
Mg 330 0.08+0.01 0.14+0.03
CINCZEIsY i 120000 0.80+0.03 0.96+0.01°
HEN 60000 4.04+0.08" 2.18+0.27
bichilEi] 60000 1.85+0.06 2.53+0.04

T HEFFRE R 18~50/8 2 h BRI T 3730 55 | s (ElbA T4

22 NERFHREMRFZINGER S FIRELITEN
221 SCGERZEZC SIS EZIRERNSY 2y
R TR A R Y R TE Sy, SRR PRI
P, W SRS AR ) AR, FLAS 3R L DS Wy
P2 . AB O FEISL Y, S 5 250 (I FEE R, 245
SRR EE Sy . R 4 AT, SO 2RSS A
W Sl 83.24. 64.42 mg g™, ¥ TR
N2 2B EE(0.64 g-100 g '~1.53 g-100 g )21,
WSS YIS VAP TAE T i —Fh SR
P, B S PIFED TRk JEE . BT . i A

#4 SOERZFHR . MR TR
Table 4 The main functional components of Xanthoceras
sorbifolia Bunge bud tea and leaf tea

=] SO 2R SCTRESRN A%
£ (mg-g™") 83.24+0.27" 64.42+0.24
i (mg-g ™) 58.02+0.08 52.42+0.02

I« PR SR PRATISEAT T2 A 28 E DY, 3
SRR A ZEAS TR & 430 52.42. 58.02 mg g™,
E T A AR i 2 P i i 2 (2.4%) o LA
AR, SO ZERS I 2K S A T aIE TE Y
JoT, ZE W T R ZE A5 v B B o

2.2.2 PrELLIHY

2.2.2.1 SCRESZESFCAN S HEERIXT DPPH H LMY
IHBRVER 1Cs, 2 H I ILIERRFIAF] 50% HHFE S Al

o HE i B JB BRI B, TC 5 /)N, R S BT SR A B0 SR A
b, 2z k2s . HE L AL, SO ZEAS BB i
Bl E BT 3~6 pg-mL ' JEFEIAXT DPPH [ 2L
T R TS, TR RH 67.64% T 84.42%,
ICs, o7 2.52 pg-mL™"; T2 EHTE 6 pg-mL™ g
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