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Extraction of Flavor and Functional Components from Zijuan Pu-erh Tea and Kuding Tea

SUI Xiu-fang!;, WANG Yu-zhu?, HUANG Tao®, QIN Li-kang'*
(1. College of Life Science, Guizhou University, Guiyang ~ 550025, China; 2. Second Experimental Middle School of Liupanshui,
Liupanshui 553001, China; 3. Liupanshui Three Mountain Food Company, Liupanshui ~ 553001, China)

Abstract: In this study, the functional and flavor components in antihypertensive Zijuan Pu-erh tea and bitter Kuding tea, which
can be added to whole buckwheat tea to compensate their deficiency, were extracted by microwave-assisted organic solvent
extraction. The results showed that Zijuan Pu-erh tea samples stored for different times exhibited a significant difference in all
investigated functional components except theaflavins (P<<0.05). Nutritional ingredients significantly differed among young leaf
Kuding tea, old leaf Kuding tea and their superfine powders (P<<0.05). Orthogonal array based optimizations showed that the
optimum extraction conditions of Zijuan Pu-erh tea were 65% ethanol concentration, 540 W microwave output power, 50 s
extraction time and 10:1 liquid-to-solid ratio and the resulting extract was rich in anthocyanins (A A = 0.925) and contained
27.709% polyphenol, 0.707% theaflavins (TF), 15% thearubigins(TR), 259.735 mg/g total catechinsand 7.053% caffeine. The
optimum extraction conditions of Kuding tea were 55% ethanol concentration, 360 W microwave output power, 120 s extraction
time and 25:1 liquid-to-solid ratio, and the extract obtained under the optimum conditions tasted strongly bitter and contained
30.79% flavonidos, 0.699 mg/g chlorophyll, 13.619% tea polyphenol, 4.812% caffeine, and 26.161 mg/g total catechins.
Together, these findings demonstrate that both tea extracts can be used to enhance the flavor and function of buckwheat tea.
Key words: buckwheat; Zijuan Pu-erh tea; Kuding tea; functional components

Iy R284.2; TS272 CHRARIRD: A S 1002-6630(2011)20-0072-07

KRS, R m M, BTAIEsM B R KLAFR. HREEFRDEIL .
KRR HZE R, L TH LR TR I b, 1eWFd T s P se , PR ER A
WARRp AR . b, ZRETRZEH . DR, K BRI R, RS AN A TR AR R AR, AR 2%

Wk H i 2011-06-14

SEGIH . SrRH T AR E KL W([2010) 30 RHR A [F) 756 8-149):  BtMARHET RN BOCIH (NY “7[2011]3057 45)
EE T e FEF505(1987 —), %, WiLwtsl, wHocorm &L 544, E-mail: sxf0503@126.com

* B EMES: BALRE(1965—), 5, #I%, ML, BT mh RN L5 %4, E-mail: likanggin@126.com




X LA

86iltl=

2011, Vol. 32, No. 20 73

¥ JF HILREI I AR A R K-, gD il i BE 1
FEL T A R, B v i B 59 T A B R s 1R B RE L, AE
T R T Lo XL R A R RBK ) A 1.

i ] Z%(Ilex kudingcha), BAHRIATEMY, &
A2W HE . WIHERL . B SR 200 2 ROL Y, R
BRI s BT FE T 28 B RRONAR B R
BB N A G B I S TN R E T S T e C R I 4
R, SN T 2%, DR GG (0 2R B A
{135 I [ AR R AL, VR 52 9 T bR .

A R A A AR T 2R JORE, 5 AR B
JE SN R A T K /SO U B UM St o
B SRR e AR T2 5, JFERER T M S U ¥ 3= 222
BERCTY, O J B 35 77 2% MUK Ly Dy e sl AL 48 fit Rt 2
K ¥

1 MEETE

11 MESR

I A L4E. 24E. SAEMZATTRINR =W
RO 8 T A 3 TR St

i =fi(AR). HWE(BIGH). #&TRAMESR(AR)
REERFE ARG R A A B Eh(= 99.0%) Bl
Sl AR A A s EEAREE(ST) R
AP AEART T Ak SR 38 O 4 b 4l
12 [R5k

AK-98 B K AGEE A0 T 25 L AR sE T B Tk
S REEAT IR A H); TGL20M B & R A B ol K
WA RSB WA R ; UV-7502 PC 4] L4k
ST RERORAER A R A R s HH-S6 2 F A i K
W AL RME AU T R A H] .
13 ik
131 CERESAS. W T ARWE bR S Uy vk

WA (o 1. 2. 34F) Ry 2%, H
TR J5 13 BB TR BS 200 (320 H),  Ji 20 Bl % T 3 EE 1
RS FN MDD oy I o 5 JEBEAN R) B (105 T 5% I
LB S R (0B 37 Th s o W 5, WS Fe b 5 5 vk
T: ZX%W: GB/T 8313 —2008 (ZxmrhZE L)L
KRB R I LA FE: FHRE O
AR A Bk KR Y GBIT 8305 —
2002 (ZRKBZHPMED; MEEE SR W26
JE: WNHERL: GB/T 8312 — 2002 {45 WM HERE I & )
WEAEREE: Bk, RER. RaO%:
Roberts 73 6 G BV
132 RAGAS LI £ 1 R F A g e

WA R gk T R R B ZTR A, B IOk W 43 B4R B 4%
K1(320 H)AE 0 S J5ok), R A0 4 Bh A LS 12 HL

RHSB AL S . % 3CIR[T], SR pH fHR 27
X EERY S I AR T AT E BT BUR T
e S RARE 1g AR 7 4, IR 1 HE,
FHAS R B 00 400 £ T 42 JRE— 8 100 RL I EL s n s (4 TR
0.1% HCI- ZEF= 1:20) I\ 0.1% FRIE6RR . il 4 Bh 4R HL,
2.0>(4000r/min, 15min), WRECERHC . HUHEEGE 1mL,
3NN pH1.0 Al pH4.5 ZZph ik &R, &4 10mL, 7>
5l 1+ 530nm A1 700nm Wl E OGRS, ARG RE I 2 (R0
1T 2= WP R, R 22 14 o 5

AA =(Aszo — A7o0)prr.o — (Aszo — Az00)pHas

K1 RBFRBYEEZELFERBFEKER
Table 1 One-factor-at-a-time design for optimizing Zijuan Pu-erh tea
extraction
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Table 2 Factors and their levels in orthogonal array design for
optimizing Zijuan Pu-erh tea extraction
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Table 3 One-factor-at-a-time design for optimizing Kuding tea
extraction
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Table 4 Factors and their levels in orthogonal array design for
optimizing Kuding tea extraction
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Table 5 Antioxidant components in Zijuan Pu-erh tea powder
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Table 6 Antioxidant components in Kuding tea
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Fig.1 Effects of ethanol concentration, extraction duration, microwave
output power, and liquid-to-solid ratio on anthocyanin extraction rate
from Zijuan Pu-erh tea

24 HEH AL A 10 E SR R
7. 8 TTA, N R AR IE T



P

76 2011, Vol. 32, No. 20 Biltl= X LEBAR
KO BHEBRFHREBTHARDTHERSNEER
Table 9 Antioxidant components in Zijuan tea powder and extract
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Table 7 Orthogonal array design and corresponding experimental
results for optimizing Zijuan Pu-erh tea extraction

K AZBAERSE BMuthE CHIUNT DBk  AA
1 1 1 1 1 0.518
2 1 2 2 2 0.441
3 1 3 3 3 0.379
4 2 1 2 3 0.317
5 2 2 3 1 0.667
6 2 3 1 2 0.437
7 3 1 3 2 0.567
8 3 2 1 3 0.371
9 3 3 2 1 0.926

BIE 1 0.446 0.467 0.442 0.704

BIE 2 0.474 0.493 0.561 0.482

BIH3 0.621 0.581 0.538 0.356

Wz 0.175 0.114 0.119 0.348
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Table 8 Variance analysis of anthocyanin extraction rate from Zijuan
Pu-erh tea with various extraction conditions
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Table 10 Orthogonal array design and corresponding experimental
SEHUH TR /s results for optimizing Kuding tea extraction
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12 ) ) ) ) Table 11 Variance analysis of flavonoids extraction rate from Kuding
101:9 1:16 1:23 1:30 1:37 tea with various extraction conditions
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Fig.2 Effects of ethanol volume, extraction duration, microwave B 70583 2 35292 6905.554  0.000
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Table 12 Nutritional and functional components in young leaf Kuding tea, old leaf Kuding tea and their superfine powders

T, MRS R T

FE A 44 FR TKE Y 1% 435 & /(mgl/g) KL 1% WHE /% JLASE /(mglg) AR R 1%
2O (320 H) 63.670 + 0.13 1.805 % 0.11° 8.291 + 0.04* 2.854 + 0.01° 17.360 + 0.822 0.086 =+ 0.00°
RO (320 H) 57.486 + 0.41 1.740 + 0.07° 11.509 =+ 0.05° 3.690 + 0.01° 24.158 + 0.11° 0.057 + 0.00°
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