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r/min B > 10 min i 0.45 pm 3 P& 5 5,
HPLC 4 4. LC1200, Agilent, USA; {8 3% £, Agi-
lent TC-C18 (4.6 pmX 250 mm); HEEERE 5 pL; i
# 1 mL/min; i BE 35 C s Kl 4 280 nm; i 3 4
ABZAIK0.1% W) ; wahiAH B, HEE (0.1% H
R 5 BB BE VE B 25 4, 0~ 10 min, 100% A; 10~20
min,68% A F132% B; 20~30 min,100% A,

A UM 4y & A 9 HPLC 4544 FZE 1K
16 100 °C /KA HiR4R 20 min, B BEAR i 38 AL &
Bt ok, (G HE : AgilentHB-C18, (3% 44 AE IR
30 °Cs i : 0.4 mL/min; #FAE T 10 pL; &6 U 4K .
210 nm; WA A KH, PO, , W sh 41 B: I EE; B
VERE & F,0~5 min,99% A,1%B; 5~25 min,
97%A,3%B; 25~30 min,99% A,1%B,

1.3 BRFKERYHH ERFEIEE

FREUE REAS M, LIS K B 1 ¢ 15 i $2 3L 30
min, fil U8, BEFE 28 K vk 4, 45 vk 4 AR 43 ) R
B AR AR F i RN . SH B
W g A AR HERE 2 10 g/dORA LA 60 kg 11 ),
R W A A R R Y 20 % (3 334
mg/kg) R B K HE T B 10 £ (1 667
mg/kg) R F & A AR HEE R 5 5 (834
mg/kg) . 75 B IE F X IR 45 T SRR K .
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/NER 40 H AR HEVE , AL 2 TE R R s ) o
H.ohilaEd AR EA, A 10 H, BdEg R
0.15 mL/10 g 73 5IHEH 1 WK/ d, i BL 455 it A5 K 32
Y15 ds IE 5N BRZHE B SR B Z8 1K . Rk
BT 24 h, /NRESEORER K, 55 15 R4 T H 4K
Y5 30 min, B H/NREY 5% MR KIEE R
B 1% BB W LA AR MBCHDO0.8 mL, FEEFRE
K E AR 25 min J5 /N BB SUHEALFE , JCE | 840
TEWEARE FEREWITFEHE REENEYE
RTmEERE., §AlEMESRmENEENE
BRI, DL B 2 OB Y BT e e O LR
BB R (Vo) . G N E A A
(8% Be /N 85 W0 E o 5 AT T i 2 R R
BORRMEE A AT BEA T A At LS
I T 58 e R U ) BE B L DA 1) 3 e R I A
T ZERE R 2K A SRR A
IR,

BNAYR R = (Y MR — g/
2 44K B 12 < 100 %

PEAEHE T 43 = (AR B S B/ b KB X 100 %
1.5 ARFEFTEFXKRYIIEE /MR FIEE S
%M

B R E A A AU 1 A .10 g R R 4ER
BAANC16 g Wik, HEME 8 g TEKY 8 gL TR 5 @I
T 250 mL ZE 18K g HE 34 50 il i 300 mL (&Y
300 ) >F [ KR B, UK A V2 . FHHT 2 h B,
EEERE.

Tow RN RBT B2 0.1~0.4 g, & TEM
JoT g TR K /MR (G5t 100 D L AR
Vi BRI EOI 5 FARR 10 5 B2 1077,
A h NSE . AR TISE I RS I 0 W R L 43 )
U1 mL R0 30 & e PRPE RS R 3L FOR& M 3 N
5 AT W BAIR B R 2 (EMB 15 55 50 Fi i £ ot
HERMBEA 37 CFHAHIE 24~48 h J5iT
B, WL AT T 35 75 3 (BBL 5% 3% 35 ) K LA B8 35 35 4
(MRS #2337 C N IRA R F% 24~48 h 514K,
MR B VR B 28, TR 20 A 1 080 4% O g e 2 rp
76 TE UL 45 R LI BER R (g cfu/g) s
16 ARERBTHERKRERDNEE/MREHZH
N HEBE AR B E H BRI R M

TE AT AL e E AT /N BRI, N B N E
2006 4F,2010 4F,2016 4EH &A%, 1L # X IR 4L E
SRR ZE AR K L At b BE 5 OAS R A i K 00 R R
—,
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R B8 B Excel2010 F14E 1 #4F SPSS18.0
Bi b Ab AR, SPSSI18.0 SLUs $dE fx +5 F£R.
KR R 25007 AL IR P e 22 7 ik

2 ZERG55MH
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DR [FAE 0 75 6 R & LW KR Y R 2.
Al TR AR AT, R 1 AT, 2010 AT g AT
e B A TR & & (0.81 %) (AS B K (0.44 mg/g) . A%
LI (6.75 mg/@) SRR (27.3 mg/@) T HI B #H
T 2016 4E 5 2006 4F T it 5, AT MR S
(2.41%) WFAMLT 2016 4£ 5 2006 4F, KZBW5
XL REFERM N 2010 4£5 2006 4E B FEHT
2016 4, Ji4h. B R & 5T, 2016 A Ik A5 Y
My 2 i (18.60 meg/g) M B 35 A% F HoAth 4F 173, i
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HAth A0,

2) AN [R)AF A5y 35 % 25 JL A5 K 4143 . o ik s 43 #7 .
AR 5 1 A5 LA R AL 5y A el & i (% 2)
72016 4F 2010 4E 2006 4E 75 i 25 p 2 R A6 T Hy
BEETFREEIILAZE (GO JLEREE FRIE(CG) .,
ILZEZE 453 BR EC 46, EGC.C.ECG.GCG ##& K L
HREMRIILL 2016 47 65 2% & & fe i, IF 5 HAh 2

2006 4E 1Y 7 8 2 19 EGC, C, GCG & & # ., 15
2010 41 EGCG.EC FLA F Bit B F (KT 2006
4, ECG B F KT 2006 4E, Heah, 2010 45 (i ohir
Bl R 5 L R 3 S T 2016 4FE RN 2006 4F,
2010 4E LA R & B HAb 2 NFEM KT RE S HogE
RSB EA SR ETHRER AR
TS ES TP
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Table 1 Contents of main biochemical components in dark brick tea produced in different years
M B IR/ %6 KM/ % KL/ % TRMERE/ Y% RER/(mg/g) KA E/(mg/g)  HKBHE/(mg/g)
Year Free amino acid Water extract Polyphenol Soluble sugar Theaflavin Thearubigins Theabrownin
2016 0.73+0.02Ab 23.514+0.33Ab  4.144+0.13Ab  2.874+0.06Aa 0.38+0.01ABb 4.69+0.04Ab 18.60+0.11Cc
2010 0.8140.00Aa 26.834+0.51Aa  4.631+0.13Aa  2.41£0.04Bb 0.4440.01Aa 6.75+0.56 Aa 27.304+0.03Aa
2006 0.68+0.01Ab 25.8140.57Aa  4.4940.06Aa 2.72+£0.15ABa  0.28%0.02Bc 4.77+0.38Ab 23.3040.07Bb

MR 2 +SD FER. FSIAR R KNG FH4 B RTE 0.01,0.05 KEZLF B, FH. Note: Values are means + SD of three

replicates. Different small letters or capital letters in the same column mean significant level at P<C0.01 or P<C0.05. The same as

following.
x2 AEEMRBERFZILFZFZNNHRSENESR
Table 2 Contents of caffeine and catechins in dark brick tea of produced in different years mg/kg
KA P =1 i
0 JLZR B W e
EGC C EGCG ECG GCG EC
Year 7 Total catechin Caffeine
2016 4.9740.07Aa 0.79£0.02Aa 11.014-0.24Aa 1.71£0.01Aa 0.7140.01Aa 2.80%0.04Aa 22.05 14.87+0.23Bb
2010 1.95+0.11Bb  0.394+0.00Bb 8.97+0.43Bb  0.654+0.03Bb  0.38+0.01Bb 2.44+0.11Ab 14.74 20.564+0.39Aa
2006 2.714£0.00Bb 0.4040.00Bb 10.85£0.06ABa 0.93+0.01Cc  0.4340.01Bb 2.92+0.02Aa 18.24 14.904+0.06Bb

7 Note: EGC: £ % & T JLZK & Epigallocatechin; C: JLAE Catechin; EGCG: £ E & FILK R W E T Ml Epigallocatechin gallate;
ECG: % LK Z % & TR Epicatechin gallate; GCG: W& FILA Z ¥ E T FREE Gallocatechin gallate; EC: % JLZ% & Epicatechin.

ARG 66 A A IR AL 73 o3 A1, th& 3 1T
L RN [RAE ) 75 1% A5 A HLER 414 Hh L 2010 4F 75 6%
2SI HLEE M (84.20 mg/g) & & . W& E T 2016
5 2006 45, BROESE TR & R B EAT HAL 2 A4
By HER VA TR o Bl R VILIR . 2 1R AT B TR
WHHMANEE TR A 3 N EG T E TR,

HEA W R E 2R CE DImRAIM . 2016 475 it
A PR S (69.78 mg/g) W3 & T 2006 4F 5 ik
%(58.88 mg/g) , FEMH T HRERIBK N FEENE
TR ER R LR IR IR B2 5 T 2006 45, L
2006 47 & A0 TR | o B S R L £ TR AT R TR A
B TR EDES T20164 4. 1A R E

R3 TRAEHNBERFEINRASSENEER

Table 3 Contents of organic acid in dark brick tea produced in different years mg/g
1 R ETR  ERBR ocFR R BN LR iR wHR O BEHR RETR AilREE
v Oxalic  Quininic Malic a-Ketoglutaric Lactic Acetic Citric Fumaric  Succinic Gallic Total organic
car acid acid acid acid acid acid acid acid acid acid acid
2016 5.75+ 10.06+ 15.37+ 0.05+ 25.12+  4.10+ 2.37+ 0.01+ 5.19+ 1.76 + 69.78
0.04Cc 0.70Bb 0.58Aa 0.00Bb 3.87Bb 0.86Bc 0.15Cc 0.00Ab 0.34Aa 0.04Cc ’
2010 7.14+ 13.77+ 13.01+ 0.11+ 33.12+ 4.86+ 5.33+ 0.04+ 3.93+ 2.89+ 84.20
0.02Aa  3.17Aa  0.06Ac 0.01Aa 0.66Aa  0.05Aa  0.05Aa 0.00Aa  0.70Aab 0.05Aa ’
2006 6.86+ 6.41+  13.59+ 0.07+ 17.52+ 4.47+ 4,57+ 0.02+ 2.86+ 2.18+ .
.55
0.04Bb 0.20Cc 0.04Ab 0.00Bc 0.03Cc 0.01Bb 0.01Bb 0.00Ab 0.06 Ab 0.01Bb 7
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BERI RN Yy 15 d BUR /N /N HE B8 T % 2 T 284k, IR

D R[F I 2016 4F 75 §% 25 K 324 % /18 B HE
SR, H 4 a0 ESE 15 d A TN R RS
KBRS /N B HEZS BB T W BB . 5RO
FEAL LA, 77 6% 205 P i 4L/ BURY B 4 BR R 3 4)
AR, 2 B T 28.86 % .29.86 % 5 1 i 7
N E TR T 15.73 % . U WK 7] 5 ol 4 g
RREAR /N B 5% R, ot /N U HEZS BE T nT
A7 A A T g R AN R T HE A RE AR

F R (75.78) JH A i (76.38) 5 1 I i (79.43) 41/
USRS IE WA A i i F 8w, Bl s T
21.33%.21.93% .24.98 % , Uk B 4% 71| i 5 fik 7% 4 g
i E AR N BN I Bl H R (R 22 SR
Ui IR 4 (834 mg/ke) BEHE & 75 18 2 119 /N i 1
PR o L E 38R AN B 7] St 7 i K 1 58, 136 v Y
ELUR A 35 ) 7 2R A A 25 R R S BR A O R
Wi .
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Table 4 Effect of different dose of water extracts from dark brick tea produced in 2016 on gastric emptying function in mice

b N6 B AR/ g B R/ g Bk /g HERM R/ %
Treatment Number  Total stomach weight Net stomach weight Gastric residuals weight Gastric residual rate
%5 F X Control 10 0.7240.11 0.2470.05 0.590.09 64.61+10.67Ab
{7 Low dose 10 0.53+0.09 0.25+0.04 0.29+0.07 35.75+8.69Bc
sl Medium dose 10 0.51+0.07 0.24+0.03 0.28+0.06 34.93+8.26Bc
7 & High dose 10 0.94+0.06 0.30+0.08 0.65+0.04 80.34+5.03Aa

e R AARHETR 1Y 20 45 (3 334 mg/ke) 7l i S ARHERE G 1Y 10 i (1 667 mg/ke) KT &t A (A HE7E

B 5 % (834

mg/kg) sn=10; @5 R [F KNG FH 43 5 R RLE 0.01 F1 0.05 KFE2ZR W FH ., FIE., Note: High dose was set 20 times of the
recommended human dose (3 334 mg/kg) ; medium and low dose was set 1 667 mg/kg and 834 mg/kg respectively. The number
of mice was 10. Values are means + SD of three replicates. Different small letters or capital letters in the same line mean signifi-

cant level at P<C0.01 or P<C0.05,7=10. The same as following.

F5 2016 EFREFEREFE KM I/ /B #3098 I
Table 5 Effect of different dose of water extracts from dark brick tea produced in 2016 on small intestine propulsion function in mice
pigid /I BR K i N A EE /em [ 85 B K/ em i

Treatment Number Total length of small intestine Intestinal peristalsis length Propulsion rate

25 14 IR Control 10 53.72£1.51 29.3+4.49 54.45%7.54Bb
5 & Low dose 10 52.32+3.29 39.5843.23 75.78+£5.99Aa
& Medium dose 10 55.45+3.12 42.47£5.14 76.38+5.48Aa
@75 High dose 10 55.87+7.27 40.38£6.07 79.43+5.04Aa

I ANEFI 2016 4575 ik 25K 32 9 %t/ B
PR RS, AN ()9 2 7 e A /N RO B S G R
ARG L By 18 25 R RF SRS L& 6. 5 IEH
YLAH B A L R 5 B 8 I 3 A A T R SO L 40 il
BEAIK 13.59 %6 .11.25 %0 » 17 1o 1) 12 % i F oA 430 I A
LT 3 AN B 2T A 752 97§
Gy BEAR 7.12 %6 4.7 Y o TR 45t % i BR B R Y

SE M JCgE A B s Ul B b 7 B RE A 0k 0
T AT R RN R O AR B, X T AR T R
AR S v o R A R A S R LR TR R AL
R p 8. &6 45 REWhH & (1 667 mg/kg)
REWE A R i/ B 18 A 3 20 T B BN A &5 A
PR T el /N R E D e, 5 E HEAS SR g R
—

F6 2016 EARAAESTSHENIMNRGERHYEENFZ M

Table 6 Effect of different dose of water extracts from dark brick tea produced
in 2016 on intestinal microflora amount in mice lgefu/g
b 3 1 1 7823 FLFF I XUBEFF B
Treatment Enterobacteria Enterococcus Lactobacillus Bifidobacteria
%5 X Control 6.40+0.02Aa 7.02+£0.06Aa 7.74%0.10Bc 8.1040.05Bb
G Low dose 5.5540.04Bb 7.0440.06Aa 7.93£0.02Ab 7.9740.09Cce
i35 Medium dose 5.65+0.08Bb 6.52+0.03Cc 8.050.02Aa 8.35+0.02Aa
E#lE High dose 6.4840.06Aa 6.6940.07Bb 8.36+0.15Aa 8.46+0.09Aa
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M, PR 8 AT, AE 45 /N B 2 8 ik A OKAR Y
15 d J& . 5IER A, 3 A0 75 ik 25K 3R 2 Bk
i b 25 45 v /N B /N A 3 e, ok N i A R T
Hor L 2006 4 4 #F R 5 55 (85.71 %) L 88 1E 7 41 41

.

w1 31.26%, 2016 4F IR 2 (76.38%) . @& T
21.93%,2010 4F He A% (75.84 %) AL4R 75 20.39%.
SRR A [FIAE 0 75 1% 25 4 Re W] AR /N i 85 50
PL 2006 4 fk 2% 10 /N e sl Ve BBl 2

3) ARV A3 75 1t 2 /K A2 0%k /) B 38 T A 110 5
Wil ANV i 28 X/ BB ZEE R 15 d J5
SR A ZEAE A , i 3 25 RS A AL IR 9, 5 IE R
HHHE 3 ARG 1Y 1k 25 B35 BRI AT T
BRI AR, HoP DL 2006 4 75 55 2880 R B o i
F AT B 3K T T B8 A 98 T 14,6920 .8.69 0.
[F] A5 3 AN AF 3 i b 3 4 v LA B S BB AT TR 1Y
B, LA 2006 AR50 B 3 FUAF 1 OBUES FT B 8K
AR 10.47%.7.53% . 25 F W, A [EAE 4y
ik 2 YR A A /s BN i i 18 TR R S R OF LA
2006 4E T it RO e A=A
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Table 7 Effect of dark brick tea extracted from teas produced in different years on gastric emptying function in mice

A /N B HEBiR /g H i /g Hok /g B R/ %
Year Number Total stomach weight = Net stomach weight Gastric residuals weight  Gastric residual rate
75 A%} & Control 10 0.727+0.11 0.24-+0.05 0.59-+0.09 64.61£10.67Aa
2016 10 0.51+0.07 0.24+0.03 0.28+0.06 34.93+8.26Bb
2010 10 0.55+0.09 0.25+0.05 0.31+0.06 38.13+7.02Bb
2006 10 0.5340.09 0.2440.04 0.29+£0.08 36.6649.97Bb

RS FREMBREFAKRY /IR /NGB W

Table 8 Effect of dark brick tea extracted from teas produced in different years on intestinal propulsion in mice

pis:i} /N R AN A BE / em % 9% S B/ em AR/ %
Treatment Number Total length of small intestine Intestinal peristalsis length Propulsion rate
75 {XT BE Control 10 53.7241.51 29.30+4.49 54.45+7.54Cc
2016 10 55.454+3.12 42.4745.14 76.38+5.48 ABb
2010 10 50.92+3.42 43.6743.94 75.84+4.51Bb
2006 10 51.2844.05 38.9244.22 85.7144.30Aa

R AEEHRBEREZEMNNRBEEFHBLENRIL
Table 9 Effect of dark brick tea extracted from teas produced in different years
on intestinal microflora amount in mice lgefu/g
A0 W T Jo Bk FLFF B XUBEFT

Year Enterobacteria Enterococcus Lactobacillus Bifidobacteria

%5 % B Control 6.4010.02Aa 7.0240.08Aa 7.7440.07Dd 8.1040.08Cc

2016 5.65+0.08BCc 6.52+0.03Bb 8.0540.06Cc 8.354-0.02Bb

2010 5.87+0.03Bb 6.51+0.10Bb 8.18+0.11Bb 8.40+0.06Bb

2006 5.46+0.05Cd 6.41+0.02Bc 8.55+0.04Aa 8.71+0.12Aa

3 i AR S B AE . BRI A R R b

TR T AARKRIEBRN — P LB E
A B0 75 B 2% O R, 280 U o R T L TR L PR IRC Lo IR
RS AR R M S R AR S I T L B U R A

WAL AL A B . 2010 AE IR IR
LR KM 2 W R R KRR R R
MEG 75 2w T AR ARy (LR R R A AR, 7T RE
TEH Tk R R b LR R R RV ARG X
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NP R M AARERNRLR KBR. ¥
AR I 2 R R B O AR A,
BN Z MRS AR M AR S AE R 2016
AR AN 2 B & B B AIK, 2010 AF f i, Ul B 2
i AR ) 5 A 2R 0 B A AR Ak, HAR AR Ak 3
Tt — ot ., KA AT 1 a5 10 a H ik
HEEALE Y B 10 a ik 2780 ik Fe v s
R PSR SR TR KB & AR
AR GARVF AR — B H %A 10 a BAFBRIL S
AT BB — > B o B o3 A R P A Y R B 32
BN B B B i R AR TR B AR AL KR ) Y i
A,

2016 4F75 fitt 25 7 7] 1) 42 % /N BRE B 2) g 52 il
A FE 25 R R BT, v AR B RE 8 W A /D RS HE
25 5 3 PR 4 B RE AT RO /N W # L (B R ROC RO
Y. 5 v 3R] S N A RE AR S8 A 3 AR I R Bk
R B30 3 B S RGN AR T FLAT TR OSUBE AT T A A
W M ARG TN B B HE S X AT T
M), I 390 £ X6 g 35k B G R e, PR O, R D R (L 667
mg/kg) R A RGN L R AU T R s E )
RE , T % 28 (50 100 12 B A . 0 Ah AR AE Ay
T it 25 %65 /I B E W 18 2 RE 52 e 9 3 5 45 SR SR
2016.,2010 f 2006 4 fite 25 Y9 A 12 1 18 HE =5 A/
Ji U5 3 ) B4R S I e 8003 i 1 A W BR R, v
2006 4 i 25 AR o & 40 R 2006 4F 5 i
A5 1Y T B B o3 % 1 I T L g R ) R
7 T8 )R] B B T e 2% U AF ARy 28 T 1 L A
frift — 2L 0F5E

T 1t 25 K BE W0t /N B 8 D se 9 5 e 5 T sk
BT E VIR G, AR BEAE T AN [ 2k 2
X ApoE ™" /N B I T 22 AR R Y S e e R % B
AEFE 14 d B CK 445 LTP 40 (0.4 g/1.) .MTP(0.8
g/IH/NEIEWREE 2 R A28 L R 2
Xf ApoE T /NEBIE R Z A BER W, &
BEGRAE AT AW RS KB A E R R
Sl 1 LR AT TR L BB AT TR 1 B 400 3 R A T
BRAEARKMIEN. RIlE S KRB Zmxfrd R
JIT B0 0N B 38 TR R R A — 1 R R B AR
R R EIHI TR XT RAT XS AR KR RE i
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Effect of storage time of dark brick tea on improving

gastrointestinal function in mice

TANG Fei Al Yujie ZHANG Shanming QU Fengfeng CHEN Yuqgiong NI Dejiang

Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticulture and Forestry Sciences s Huazhong Agricultural University ,
Wuhan 430070,China

Abstract In this study. we investigated the effect of different dose and storage time of Hubei dark
brick tea on gastric emptying, intestinal propulsion and intestinal microflora in Kunming mice. Chemical
analysis showed that the contents of free amino acids, theaflavins, thearubigins, theabrownin and cof-
feine of dark brick tea produced in 2010 were significantly higher, while the contents of total catechins
and soluble sugars were significantly lower than the contents of those tea produced in 2016 and 2006.
Different dose of dark brick tea extraction were intraperitoneally given to mice for consecutive 15 d, and
the medium dose (1 667 mg/kg) could significantly promote gastric emptying and intestinal propulsion
in mice, which seemed to be the most effective dose, because high-dose (3 334 mg/kg) exhibited an in-
hibitory effect on gastric emptying and low-dose (834 mg/kg) could remarkably increase bifidobaterium
and decrease enterococcus. Additionally, in comparison with the control, all the dark brick tea tested
improved gastric emptying, intestinal peristalsis, as well as optimized intestinal microflora strikingly.
Furthermore, the dark brick tea processed in 2006 was the most effective, with the maximum intestinal
propulsion rate, the lowest quantities of enterbacteria and enterococcus, and the highest amount of lac-
tobacillus and bifidobaterium.

Keywords dark brick tea; functional components; gastric emptying; intestinal propulsion; intesti-

nal microflora
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