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Abstract

Objective: To study the effects of Qingzhi tea on reducing weight and its material basis. Methods:
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30 ICR mice were divided into blank group, model group and Qingzhi group (380 mg/kg). The ob-
esity mice model was established by feeding high-fat diet to explore the effects of Qingzhi tea on
body weight, obesity index, fat content, fat index, fat tissue, blood and liver of mice. In addition,
HPLC-Q-TOF-MS was used to analyze and determine the effective weight-reducing components in
Qingzhi tea. Results: Compared with the model group, the body weight, fat index, fat content, fat
index, total triglyceride and total cholesterol levels of the Qingzhi group decreased, and the state
of fat tissue also improved significantly. Conclusion: Qingzhi tea can effectively improve the obes-
ity status of high-fat diet mice, achieve the goal of regulating blood lipids, reduce fat accumulation,
and thus control body weight.
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GWP 43 #1 KF(AG Laboratory & Weighing Technologies). &5.CoHL(HAXAL 284G PR A F]) . B
(Thermo). FifFRr1%(Gen 5 mBALB/coplate Data collection & Analysis Sofeware). Image Pro Express 73 #T1 &
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H] AL A MassHunter 2042 4041 R 45).-
23. INRSOHE, BES5%Y

ICR /NRUENEMRTE 7 d J5, SeRHE A EBENL > h2s FIZH (10 H)FIIEREZH (20 ), Fr AR AR A 57 A
G, FRIERZH  RBE AL (10 R)ANEARLH(10 K)o G & H i 2 (G 4N BROE# B ab ARl 5 g/
R, w2 N B s Rk 5 of K (R IR TR L T O 43.5% Al KL + 30.4%X5 5K + 8.7% I + 8.7%
U+ 8.7% ), /NRATLLE UK. 25 d @RI A G, B& AR E 12 h J5RRE, G
HRE S ML AA BEMEZER P < 0.01), MmlERA g s, BRI G644 . TR
&Y R . Fb. BRI, BWAERIILAE R 0.76 g 3£ 3.80 g B T 100 mL FF7K, il 20 min,
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TR /N SRR A0 AE, WA IR BTN S R0 52 0 8 IR G 2L 2AREAS, F—80°CARAZ 4% F o
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/NERAME 12 h JERRE(G), ASEE IR AR (om), TR H/NRIIEREE R, 2 0 R [5]:
JEREAE 5 (Lee's) = TR (g) x10°/#A K (cm)
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2.7. FFREEHigtrmiE
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HIRHE 30 min, BRI, H R 2 R AORYEZE 10 mL, 85T 0.22 pm PRFLIERE, HXsEuEw, BpE4t
W% H o (BIEFE A Waters Atlantis@T3, LA Z,1E-0.1% 2R AT sl A 3E AT 86 5 e it (L AABR BE e 1 FioR)s
K 273 nm; WiiE: 1 mL/min; AEE: 30°C. EUAERS 10 pL AN GREAL, i iR &b ET
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Table 1. Changes of gradient elution mobile phase with time

1 BERREhEREET e LR

Time (min) 0.1% Acetate (%) Acetonitrile (%)
0~20 95 5
20~30 85 15
30~40 75 25
40~45 55 45
45~50 35 65
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Figure 1. Weight changes of mice during establishing fat model (***p < 0.001)
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1. SEEERAEAET L (***p < 0.001)

3.2. FEEFXMREEFRIE

TR /N BRI AR R A R D IS, A S BSZERE g 2E, eI 2 3R 0 d mrn, AV IS IR
IR I B 22 R (p > 0.05), Ui WA NG IR AL RO AH 1P v el &R JATARIAE
B NK 30 d, 2 AL/ RRIBLARL N RO ARE Y 2O ETHE%, Wi RE 0T ] 7 R Rk E
FE IR . 7258 30 d VS IR 2/ B B KCF B RAR TR (p < 0.01), H 5% AHEREEREL. Xl

W335 M 7 BE A 25 AR /D B ) A 2 58
3.3. EBEZxY /R AR FHHE R AR

NEREFRECURR Lee's $540 FEIRMWINUARILRAEEE . H1I&] 3 W, AU BRI REFEHOKF
T A (p <0.05). SHEAAM, TEARALDN RIILRHEEOKT T T 82 B (p < 0.001), X4

BT IENE AR e B M PR RN RS
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Figure 2. Effects of Qingzhi tea on weight loss of fat rats (n = 10, **p < 0.01)
2. FBIEFEBHAEFEL L (n = 10, **p < 0.01)
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Figure 3. Influence of Qingzhi tea on obesity index of mice (n =8, *p < 0.05, ***p < 0.001)
3. BREET MR AEAHEBIAIFZME(n = 8, *p < 0.05, ***p < 0.001)

3.4. BEREMNPMREESENFENE

K3 v B BT 5 850000 9 A PR 1) g TR AR A R A fs o P B AR 22, TG B 5 B D R i 2R BT
SN R ERERERORERE . Wil 4. 1 5 B, ARASZES R R i I AR A S A AL LR A B
T4 p < 0.01 F1 p < 0.05), sRTIENEZH SAAIAAR L, 0 i85 i 24 B 2 YRR (p < 0.001), fEHT+E
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Figure 4. Influence of Qingzhi tea on fat weight of mice (n = 8, **p < 0.01, ***p < 0.001)
B 4. FRRZE IR BB RERM(n = 8, **p < 0.01, ***p < 0.001)
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Figure 5. Influence of Qingzhi tea on fat index of mice (n = 8, *p < 0.05, **p < 0.01)
5. EBEZXNRARBAHE HF M0
3.5. EREZRXS /)N B ILAE B R

WK 6 Fron, BRI RS FAS IR TG /K PS5 A MR EFt(p < 0.01), iEfE4 /MR
TG S SR A ML T2 TR (p < 0.001), XiH1EME SR FRAIERE N R E) TG KF. FFE,
WK 7 fios, I8 REAS T B BE PR TE fg 4L/ R & TC /KF(p < 0.05). IXFRIATE AR AT 705 REHA i
FAAR /N RRUMLTE TG AT TC K F-o
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Figure 6. Effect of Qingzhi tea on blood triglycerides in mice (n = 6, **p < 0.01, ***p < 0.001)
6. ERRZXT/NRAY I H M =ERAYSZAE(n = 6, **p < 0.01, ***p < 0.001)
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Figure 7. Effect of Qingzhi tea on blood total cholesterol in mice (n = 6, *p < 0.05)
B 7. SEREE/NR A ILE S ABERZAYSZAE(n = 6, *p < 0.05)
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3.6. BBEFExY /)N B AT BREAE (AR AR A RO

G2 & ORI A7 TG TC MEZESRE . Wk 8 frn, S AAAHEL, RERYZH /N BRI Hhos 21 1)
TG /KF-BIE - F(p <0.001), 1MiiE MG/ BR8] TG 7K-F- S5 A1 40 AH bE 2 2 F % (p < 0.001) . th4h,
WK 9 s, 1ENEZEREMRARTE 4L/ RAFIE D TC BY/KF. L4 5L 05 e 2 e g 3 H) /N RFIE &
& TG Al TC.

TG (mmol)

Blank Group Model Group Qingzhi Group
Figure 8. Effect of Qingzhi tea on liver triglycerides in mice (n = 6, ***p < 0.001)
B 8. EREZETT /)N ERAYAT AR B = ERAYSZAE(n = 6, ***p < 0.001)
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Figure 9. Effect of Qingzhi tea on liver total cholesterol in mice (n = 6, **p < 0.01)
9. ERRZXT/NRAYATBRE B AEEEZAISZME(n = 6, **p < 0.01)
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PR R A, [FIRSEEE RIEIRIEIR . SRTIE IR ZE /N BRI G D7 4L 2R SORERE FE G i, 45
SEMsERE . XU AR A e 08T RS MR/ R AR D7 4 200 BIDIR S
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Figure 10. Fat tissue observed after HE staining (x400, n = 5)
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x106 |- TIC MS (B #7) CHAMS-25-2000.d “F-3 (3)
1 1 9 1

1.4 /

1.2

0.84 7 8

0.6
3

0.4

" WA ..l..hm M

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Counts vs. SR W] (min)

Figure 11. HPLC-Q-TOF-MS chromatogram of Qingzhi tea
11. EBE% HPLC-Q-TOF-MS &iL[E]

Table 2. Lipid reducing compounds in tea
F 2. BREFPRBEERNLEY

g7 1] S R
Fe . WRET TR D%
(min) (m/z) (ppm)
115.0028 2 s
1 3.699 133.0136 4.83 21,0140 C4HeOs F R
111.0003 .
2 4.499 191.0190 3.78 87 0024 CeHsO7 TR
191.0550 oo s
3 15.168 353.0867 3.12 85.0307 C16H1500 SEIR R
4 30.906 487.3058 1.46 CaoH4405 IR
5 32.640 755.2031 1.21 591.8896 Cs3HaoOx Wit Bz 25-3-0-a- B ZEWE-B- 78 &1 b -o- R ZE Wi
485.4853
6 34.107 593.1488 -1.19 285.0382 CyH3015 1 25 -3-O- 2= A Bl 17
149.0609
7 35.540 609.1825 2.45 301.0706 CagH34015 B R
8 37.474 491.1185 2.03 242.0217 Ca3H2012 & 1 BH 25-6-O-B-D- 7 4 HE T
4. i

RAE R NRIEMEZ ) - G k2 et s B8 INE) (Dit&4 2018 455 1 5)MZ
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£ [ A0 Jo HE 2 TR B DA o Bl T AR RN BTS2 & 42 mglkg [6] [7], BHEE AEZ A 60
mL/kg TH5, /N B 7N 380 mglkg [8]. Rk, FRAVEEUZAEAThSL, SR ER, LA
380 mg/kg Il & R AHIE IR 30 d RS BA B s m IR R B /N BRI E RS, IR0/ B
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s HEFEE[] S A HOE, ST R A R R e TR Sy, BB MIBE AR ThRE, JUHEXY
TG FREMPECH R . A A YBis & B A R AT B (EAI[10]. JFH, BEMW K&
F5 R [11] [12)%5 NTERIE T8 b 3 B 2 SR o0 v i L5 50> BRCELAT BRI ot B R ot g P Y, mT 081 7 g o 24
Moy Ak, FHIRRTHER o X LeHRIE 5 AR SIS 45 SR B — 3. 1T MR A IR IR AL A AT RS 40 s
PR A R Y 1 At Vi Al v P A o s o e PR A O

AT H BARIE A TS IR A AR AR IR ThRE, BT ICRAZ & FREME, fE—EBE LIRIE T
ZAME, ATUMEN—FI I RE M B I R . (HR R T SR FORZI. AR LA 2 el AH
TERES AT, Bhah, J5eidfidt— Dt 7 R FE IR R s 0 2 AR B - AL

E&WH
B XK KA AN ZRit- R E (W H % 202010316010G).
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