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Abstract: To further improve the quality of raw black tea from Southern Henan, the processes of sun-drying and shaking were
introduced to the primary production of raw black tea from Southern Henan, and the main biochemical components in the tea in different
processing stages were determined. The catechins in tea at different processing stages were analyzed by high-performance liquid
chromatography. Concurrently, headspace solid-phase microextraction gas chromatography-mass spectrometry was used to analyze the
aroma compounds in the tea, with results: The contents of tea polyphenols, ester catechins, and amino acids in the raw black tea prepared
by the traditional technique are 12.22%, 33.72 pg/mL, and 19.77 mg/g, respectively, whereas those in the raw black tea prepared by the
new technique are 9.87%, 20.58 pg/mL, and 20.73 mg/g, respectively. Results show that, after sun-drying and shaking, the contents of
bitter tea polyphenols and ester catechins noticeably decrease while the contents of refreshing amino acids increase. The contents of
floral and fruity compounds in the raw black tea processed using the new technique increase significantly, while compounds with
unpleasant smells decrease considerably. A comprehensive analysis suggests that introducing the shaking technique can effectively
reduce the bitterness of raw black tea, making the taste more refreshing and enhancing the aroma significantly.
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Table 1 The formula of various standard curves

RA PR AT IE] /min =352 AKX F2(r)
EGC 13.236 y=2.7691x+1.0294 0.9992
C 13.795 y=2.4366x+0.43 0.9992
EC 14.480 y=1.9967x-0.5899 0.9995
EGCG 14.964 y=0.4497x+0.3492 0.9993
ECG 15.840 y=0.6764x-0.0412 0.9997
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Thermo U3000 #%1 HPLC &%, thiifft:: Acclaim PA2
SPHERE (5 um, 4.6 mmx150 mm); JRBHAH A N FEE,
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Table 2 The results of organoleptic evaluation of CK and A
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Table 3 Comparison of biochemical components in control group process (CK) New process (A)

I A Kiz B8 /% REBREE/% FHBEF/(mg/g)
BfePf 40.21+0.13° 14.87+0.47° 24.23+0.12°
FHH(CK) 40.42+0.11° 14.06+0.26° 27.26+0.17°
BT ¥ 244(CK) 40.83+0.25° 13.2+0.09° 22.05+0.17°
JB3E(CK) 38.08+0.29" 12.67+0.44% 19.53+0.40"
FH&(CK) 36.25+0.14° 12.22+0.40¢ 19.77+0.19
#HLLEF 40.16+0.05° 14.2+0.21° 29.10+0.14°
HLLEF 36.54+0.13° 13.85+0.39° 27.45+0.18
sy FHILEEF 39.49+0.23° 14+0.15° 26.35+0.13°
#}LLFER 39.45+0.18° 12.12+0.47° 24.17+0.18¢
LY IR 33.06+0.20° 12.1£0.41° 22.99+0.19°
LT 32.45+0.06 9.87+0.174 20.73+0.12
CK BV % 9.85% 17.82% 18.71%
H LTS F 19.20% 30.49% 14.42%

A F—LERRE B FRATARRSREZNEFRE (p<0.05), Bl—IEAR NGB FAEETFRRFSREZ£LFREE
(p>0.05). & 4F.
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NEE, SRR, BEREMTEREFILFRS
HEE THEESM, CKMEGC. C. EC. EGCG.
ECG FFAIEREE 58 45.87%- 33.82%- 15.84%.
15.98%- 35.16%; #1 .2 EGC. C. EC. EGCG.
ECG FREIEREE 58 52.51% 47.06%- 78.22%-
50.4%- 42.89%. CK JLZZF &=k HN 25.91%,
B LEWDFN 52.34%. HAH T EH# 1 BRI
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FE2-IR - 1- (4399.93 pg/L) . 2-FER CUE (3562.19
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FEFUKR (2552.53 pg/L)s B LEBERSER S
EMIA 3-FHE-2- A CF-1-F (4023.11 pg/L) AL
(p--5-WRIEFEIR IR — 53D 46 (3809.87 pg/L). 2-%
LI (3583.53 pg/L). 2-8EIRCUliE (3372.30 pg/L).
T B (2624.57 pg/L).
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Table 4 Content analysis of catechin in different processing techniques

I A EGC C EC EGCG
st A 12.95+0.03° 1.3620.03" 6.06+0.02° 30.16+0.08°
FH 16.38+0.15° 1.1120.04° 6.91+0.01° 32.44+0.06°
HRIE RIH 16.12+0.07* 0.86+0.01° 6.81+0.01° 33.70+0.02°
BIEAE 9.80+0.10¢ 0.72+0.01¢ 2.91+0.07¢ 22.12+0.11°
F At 14.01+0.06° 0.90+0.01° 5.10£0.06° 25.34+0.06°
HLEIFH 13.80+0.07° 1.12+0.01° 5.84+0.07° 30.99+0.07°
FLLAEE 7.10+0.11¢ 1.1640.02° 1.62+0.04%  20.14+0.01°
. HILLRF 13.98+0.10° 1.13+0.01° 6.62+0.26" 28.83+0.01°
#F LGRS 10.76+0.01° 0.78+0.01¢ 3.72+0.03° 25.74+0.01°
LB 7.300.02° 0.87+0.01° 1.84+0.01¢ 19.87+0.05¢
LT TR 6.15+0.01° 0.72+0.01° 1.32+0.01° 14.96+0.08"
CK By % 45.87% 33.82% 15.84% 15.98%
FLLRI R 52.51% 47.06% 78.22% 50.4%
TEskE FH ECG BRLRE  HPLEE R EEE
stotit 9.84:0.09° 40.0040.17°  20.37£0.07°  60.36+0.24°
FHAE 10.16£0.02°  42.60£0.08°  24.40+0.19°  67.00+£0.24°
BRI A 10.71£0.01*°  44.4120.02°  23.79£0.09"  68.19+0.09"
VBT 8.11+0.19° 302440.02°  13.43+£0.06°  43.67+0.07°
FgAE 8.38+0.06 33.7240.06°  20.010.10°  53.73+0.08
HLLFRH 1036£0.03"  41.34+0.05°  20.77+0.10°  62.19+0.14°
FLLAEE 8.39+£0.03¢ 28.52+0.04°  9.88+0.11¢ 38.41+0.10°
. HILLRF 9.0120.01° 37.8440.01°  21.73+032*  59.57+0.32°
FILLRS 8.63+0.03° 3437+0.03°  15.26+0.02°  49.63+0.01°
LB 7.60£0.03° 27.46£0.07°  9.99+0.03 37.46+0.09°
LELTFRR 5.62+0.02" 20.58+0.08"  8.19+0.01° 28.76+0.08"
CK & 35.16% 20.7% 36.13% 25.91%
FLLRI 42.89% 48.55% 59.79% 52.34%
H# 6 TN, MARE LEE AR RN 2- TG . A B-IMTERE . CIROBREMARES L

KOWE. RO (E)-77REEEEND) . FRRE. K
g, fEfERE. IE TR, KMIRHER. 5B o-%
T L-o-FATHEE . SR B T A IR 1)
MBS, Hrh 2K OWACK ORIRER NG 2, 43
BT 1755.62 pg/L A11149.10 pg/L: BA BHEIE
FolE. CERCEE. 4,6- W H-2,7-F J&-5-B. -

ZERERTEEES; HEMNAKRNAEGREES
I T 304.07 ng/L; BABEGEERM 1-F)6-3-H4
HIGSERINT 63.72 png/L; BA RN 5-FF R
BT S ST BN T 247.48 ng/L; #5755 BA At
AR 1,1,5- =1 2- AR, -2 )
KRG R HIFKT 6.15 pg/L. 3.02 pug/L. 96.69
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ng/L. XRUBEF L2 BERIMMBERNEFR %5 FRAMITZREXESYRMASE
MR . ASSEZIG H(E)-3-CARE S BER T AN T Table 5 Contents of aroma substances of black wool tea with
335.37 pg/L, WIRERFINRET L AAEEF AR A AENL different processing techniques
A5 0515 6 2 OO 48 80 M T (20 () -3- S A PO B
FI2E Pk FE BB, FE e
X}09 EES 18 13.00 11.67
:;: JeRE 8 12.72 15.54
1.3 eSS 3 0.57 0.73
114 PIREES 8 1.00 0.80
83_ LEES 11 12.76 10.29
0.57 | S 19 1492 1553
037 ﬂ Bk 9 8.57 1347
0. 1‘@@ij“ il MUJLLNLL_AMLA . )
I % 12 16 20 2 28 32 36 40 44 48 A 1 0.12 0.09
Counts vs. REEIS[A] / min B2k 2 0.32 0.28
B 1 REHRESH GCMS REBETRE FrE 7 11.13 9.47
Fig.1 GC-MS total ion flow diagram of aroma substances of BE 8 24.23 21.87
mixed sample i E 3 1 0.37 0.09

x6 TEIMIIZEREFRERMRNELEEBER

Table 6 Qualitative and quantitative results of volatile components in black wool tea with different processing techniques

e Wk cas REME gy TSR Ee
/min HH%IY #HL1D
LB s 140-11-4 15.83 115990  72.36 35.57 XA A
(2)-3- Tt AR T BB 16491-36-4  21.88 1377.12  67.12  501.59
KA LT B 119-36-8 1674 119067 22139  304.93 i
2B 2B 6378-65-0 22.03 1382.62 4.75 64.73 R
2(4H)-F ek iR, 5,6,7,7a-
9470 P A (R 17092-92-1 25.65 1526.87 5131 83.34
22,4-Z F 3-13- K =B = % T ERAS 6846-50-0 27.05 1585.51 17.31 21.02
(L) (T2, 1-— )= CERBE  1000385-95-7  17.19 120606  30.13 32.18
224-= 9 H RI%-1,3- B 87 T BLES 77-68-9 21.68 1369.55 29.82 29.15
EES AR =T ER = LB 84-66-2 2700 158332 4660 4031
4-(TLERI)-2-FAR T -3-H R T s 1000305-38-2  10.48 982.02 28850  179.09
1,2-= TB 102-62-5 2079 133614  67.18 50.38
N-(2,3,4-Z AF FBLA)-1-AEABR-FE  1000299-62-7  25.53 1521.72 72.61 113.62
(E)-T-3-H R (B)-2-F A T-2-Bi s 1000373-74-1 2627  1552.65 1578 14.54
TR T Bs 123-66-0 18.32 1246.17 21751 21812 AE. %H¥A
NR-3- ¥ A B - S /R BR 35852-46-1 1782 122838 3652 22640
24T IR TR T AR AU BR B 1000298-39-6  22.11 1385.40 5.38 70.83
3-WATHE 2-F AR T B8 2445-77-4 17.60 1220.71 2.12 3.18
-y Tl 39251-86-0 15.78 1158.12  3562.19  3372.30
(E)- 1B 54kt 34995-77-2 13.62 108562 40490  1192.89 TeA
P 2,5- = jhottek 123-32-0 8.35 909.85 136.86  129.68 A A
=¥ kotok 14667-55-1 10.98 998.81 86.89 97.59 T
2,2-3 LAEA(5-F Hhekoih) 3209-79-8 2145 1360.95  67.15 64.23
TR
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BER
2,3,4,5-19 S e 505-18-0 4.52 740.08 104.09  164.24
(BR,6S)-2,2,6-= F 3-6-
£ 98 v B 2F 3.5 39028-58-5 1625 1173.94 382,60 1197.95
79 £-3-F H-5-BR-2-nR AR B 22073-04-7 18.53 1253.64  512.07  483.96
(-5 IR R Bk 1000162-04-6  15.10 113541 3009.62 3809.87
(E)-48-=F %-13,7-F =4 19945-61-0 14.40 1111.65 15427  256.66
9-% A1+ —8H 74630-41-4 18.72 1260.69 7.10 7.59
4,4,6,6-79 B H-BIR[3.1.0]E-2-H 19487-09-3 11.50 101599  49.25 70.72
+ =% 112-40-3 16.98 1198.86  71.51 90.18
+ v 629-59-4 22.46 1398.58  116.53  115.01
e +k% 544-76-3 27.36 1598.54  61.75 4322
235-ZFH-R)z 62238-11-3 20.85 1338.15  20.82 20.71
46-—F -+ % 61141-72-8 20.37 1320.10  36.25 29.90
2-F R+ 1560-92-5 26.67 1569.47  37.95 38.84
2,2,4,4,6,88- ¥ ATz 4390-04-9 21.50 1362.76 15.16 17.55
2,59-= ¥ A -Rhx 62108-22-9 17.35 1211.70 11.09 10.89
3,5-F WA 38284-27-4 13.79 109122 20.95 74.76
1-EH5-3-R 24415-26-7 1025 974.15 57.07  120.79 A
6,10- =¥ 3-5,9-+ —#H-2-BA 689-67-8 23.62 144488 3451 47.34 A&
(E)-8-%F 4-3,7-F = His-2-B) 35408-14-1 18.86 1265.33 18.89 37.88 &
4,6- = }.2,7-F = H-5-BF) 74630-80-1 1272 105597 2531 84.43 &
BE  (2)-3-FA2-Q- KA 2- KR -1-B0 488-10-8 2224 1390.61 17.44 17.92 &
2,2,6-Z F - THA 2408-37-9 12.03 1033.54  72.28 88.96
1-Z3k-2,5-oheB . — ) 2314-78-5 14.91 1128.86  59.62  205.26
3-F R0 IR Cbis- 1) 1193-18-6 12.80 1058.56  4399.93  4023.11
3-FEHi-5-17) 82456-34-6 18.71 1260.08 5.60 10.11 A
3-TBLHA-2,6- =R 29214-57-1 1523 1139.59 8.64 14.92
T=% 2867-05-2 12.39 104511 37628  583.63
FAEEE 78-70-6 14.00 1098.08  1323.63 2058.74 RA
S-ERATAE 432-25-7 17.52 1218.05  102.34  146.20 RE
BLE, B-EFRATARES 116-26-7 16.95 1197.61  24.96 29.32 &
[-ik Rt 18794-84-8 23.78 1450.97  34.00 95.43 i
o-E%E 644-30-4 2452 148045 10499  152.82
BiEFN % 2 1000285-43-6  26.42 1559.11 11.18 30.73
e A At 123-35-3 10.66 987.91 631.94  936.01 HA
BA (-)p-3it b 495-61-4 25.18 1506.91 13.40 2228 ik
(H-0-FTHe 483-76-1 2545 151850  16.92 35.30
- F 2R 127-41-3 23.01 142039  43.86 88.24 i
A=A B 21391-99-1 26.01 1541.94  25.19 45.93
B Rk R 2371-42-8 18.14 1239.96  2552.53  2544.58
2,6,10,10-v9 ¥ - 1- A Z 3R [4.51 5%  36431-72-8 20.24 131527  59.89 89.20
2,6- =W 24,6-F =N 673-84-7 14.85 1126.66 7875  115.64
L-o-A2ihBE 10482-56-1 16.84 1194.15 17.58 33.98 i
TR

243



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.10

LR
2,6-—F H2-R X-6-F M 2609-23-6 1252 1049.61  46.98 68.13
1, 1, 5-Z93%-1, 22—8% 1000357-25-8  21.26 1353.59 47.78 41.63  BibA. Fiek
(ZE)-3,7,11- =% %-1,3,6,10-+ =&}  26560-14-5 25.05 1501.81 6.15 14.46
i ES 2-THATE 1000411-45-0  14.57  1117.19 10255  79.70
7S 513-86-0 3.71 69223  890.77  889.45 bt g Aok
S 66-25-1 542 793.83 64.18  440.82 FRAEA
R-2- 18829-55-5 9.64 953.40 26.60 73.55 A
E S 100-52-7 9.80 958.83 816.81  1180.59 A=A
i3 5-F ppes 620-02-0 11.92 1029.78  456.19  703.67 £k, @A
2.4- B ZHiEE 4313-03-5 1129 100894 46588  1201.87 4,
KTEE 122-78-1 1227 104124  369.86  1518.96 b
EFE 124-19-6 14.13 1102.51 70.21 156.92 BORALA
B S 112-31-2 17.12  1203.83 8.20 21.12 HE. LA
BRAH R 3658-80-8 10.00 965.50 44.85 43.49
Bk 4-(1-R TH)-FByr 1988-89-2 29.05 1673.26 19.73 26.89
5.8 13- =B 500-66-3 2537 151492 9858  100.30
Ry 108-95-2 1035 97747 133861 1688.04
1L4-—CHh-X 105-05-5 11.14 100418  18.55 27.27
xR 106-42-3 7.18 86525 22934 21241
IRk -FA3-(1-FRTH)- K 535-77-3 11.74 1023.69 20685  236.16 %A
BLEUR =B A B 2381-87-5 9.76 957.60 222733  2091.17
2-F AR 91-57-6 1969 129515  40.82 37.80  fhk. Fikok
(1-F R TH)- K 98-82-8 8.64 919.56 56.90 56.28 %A
T 513-85-9 527 784.61 457228 262457
(E)-3-THiB% 928-97-2 6.78 849.50 16822  503.59 A
X B 100-51-6 11.99 1031.98 182572  2397.65 A
2K B 60-12-8 1436 111031 182791 3583.53 big s
BE K 3,7- =9 - 1,5,7-F = H-3-B% 29957-43-5 1410 110133 39895 56643 LA
2,6-—F h-IRCBE 5337-72-4 1430 110824  60.05  108.59
(R* R*)-4-F A -a-
83173-76-6  24.71 1488.21 10.54 20.36 A
(1-F -2-m ki )R FEg
YaitEE 624-15-7 1839 124877 10007  243.64 BORE
723 EIE=E- % W3 54060-30-9 19.61 129209 13847 4178  FRirkeyark
3 L MEERFEAERSERET &, AT

3.1 PAEAbRR—ZE =, PUMRERL, I T2
RIBES, HEREH LAY (90.2) B35 TCK
T2 (85.8), JUHAZBEA M FUANE < — 3 2 57 9
T, MERMRBERESEMAE B EE. SR
U REINA TR SAEINE

32 ERWAA IR, EME TR ZHmE
VIR BE A BT B ASA ER R, SERBER
T, EFEE R SRR 2 ML T
2.35%. BEZY ) LZR R PR T 13.14 pg/mL. Leid i a7

244

(SR, T B WGE T BB AR

33 WiMIN L LZRERMESLAREE 2, HE
SE HOFME R AL A WIR 43 132K, Hh &S KALL
B, widENE. HCKMLL, MEF TEMEELT A
BIEMBEEESBIEIEYIW2-IK R K.
(B) -FRERa ey, 5ig. FEAERE. KR HIE.
PERH . o R, Ol O COBRS R 1N,
i B MR 1,1,5- = I 3E-1,2- =825, 2-Hi k-
5. MEEROREERK, HESEE T BERNE
e



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.10

3.4  EARS A A TR SR I TR
W IEEFE, ERAERE R URIENLGY

AL
[==zN

BN, BT A RAR IS R, BRI TR

BN . BRE20194F, WA 2 EMR1.61x10°
hm?, Z5M 2 57.48%10° t, T B2 EH129.412 7T

Y, AEAEERETRIN TANSR . S5 S A i 5 o vl
A, AWTFORTI BRI, PR R MR g
(NS

(1]

I M] AR R E R B R, 2016
XIA Tao. Tea Production Science [M].
Agriculture Press, 2016

AR, G g2 /N, A AR A DR E AR S [0]. 2R 27,
2012,32(1):81-86

WANG Die, HUANG Jian-an, YE Xiao-yan, et al. Study on

Beijing: China

the effect of Fuzhuan tea on reducing weight [J]. Tea Science,
2012, 32(1): 81-86

A& B 2, B4, RRBA M, 55 N e h R AR e B R A
FRE T B 2%41,2011,30(2):349-354

XIONG Chang-yun, TU You-ying, OUYANG-Mei, et al.
Effects of artificial inoculation on reducing fat and reducing
weight of Fu brick tea [J]. Chinese Journal of Mycology, 2011,
30(2): 349-354

Peng Y, Xiong Z, Li J, et al. Water extract of the fungi from
Fuzhuan brick tea improves the beneficial function on
inhibiting fat deposition [J]. International Journal of Food
Sciences & Nutrition, 2014, 65(5): 610-614

Li Q, Liu Z, Huang J, et al. Anti-obesity and hypolipidemic
effects of Fuzhuan brick tea water extract in high-fat
diet-induced obese rats [J].Journal of the Science of Food &
Agriculture, 2013, 93(6): 1310-1316

R AR XM e B 22 A v e R B I S PR A 2 B MR Th 2k
[7].25HRF2,2006,26(3):209-214

FU Dong-he, LIU Zhong-hua, HUANG Jian-an, et al. Study
on the efficacy of Fuzhuan tea lowering lipid by high
throughput screening [J]. Journal of Tea Science, 2006, 26(3):
209-214

H SCZE A 3, 1 2R, 55 DR B 1A 1 I i 1 P 2 ).
ZEMRIE.2007,27(3):211-214

XIAO Wen-jun, REN Guo-pu, FU Dong-he, et al. Study on the
effect of Fu tea on regulating blood lipid [J]. Journal of Tea
Science, 2007, 27(3): 211-214

Fu D, Ryan E P, Huang J, et al. Fermented Camellia sinensis,

Fuzhuan tea, regulates hyperlipidemia and transcription

[11]

[12]

[14]

[15]

factors involved in lipid catabolism [J]. Food Research
International, 2011, 44(9): 2999-3005

A= XU T A AR Fn] /N R TE S Thie AR
FH R FT[I]. 45 RH2%,2013,2:125-130

WU Xiang-lan, LIU Zhong-hua, CAO Dan, et al. Effects of Fu
brick tea on the regulation of intestinal immune function in
mice [J]. Journal of Tea Science, 2013, 2: 125-130
IR B B SR AR FO N BN RIS S 5
M [T]. 25 M RHE,2010,30(S1):579-582

XIAO Li-zheng, YU Zhi-yong, HUANG Jian-an, et al. Effects
of Fu brick tea on intestinal propulsion in mice [J]. Journal of
Tea Science, 2010, 30(S1): 579-582

R B R R IR R S U RCRAIT T[] %
F12#,2009,29(6):465-469

YU Zhi-yong, HUANG Jian-an, YANG Ming-zhen, et al.
Study on anti-diarrhea effect of Fu brick tea [J]. Tea Science,
2009, 29(6): 465-469

HPFANFIZR KRR P55 ) SR TS [D].
KD AR LR 2,2013

CAO Dan. Study on the protective effect of different tea
extracts on alcoholic liver injury [D]. Changsha: Hunan
Agricultural University, 2013

BELRW] b X147 AR 2% 5 AL FR IR P 540 fR TR
YERIWETE]. Bl S H LI, 2013,29(3):4-7

QU Shao-ming, LIU Zhong-hua, LIU Yang. Study on the
protective effect of Fu brick tea and black tea on alcoholic liver
injury [J]. Food and Machinery, 2013, 29(3): 4-7

BB, 2RI 5K, S B R I TR Rk T2
ARSI £ S HLL2019,35(6):195-200

HE Lin, LI Zong-qiong, ZHANG Tuo, et al. Research on
processing technology of summer tea fresh leaves for flower
flavor green tea [J]. Food and Machinery, 2019, 35(6):
195-200

JEPRIE, QR OB, 5 — M ER LI L L Z[P.#lFg: CN
109042974A, 2018-12-21

TANG Huai-ting, LIU Zhen, ZHAO Xi, et al. A Study on
Processing Technology of Flowers Black Tea [P]. Hunan: CN
109042974A, 2018-12-21

OB IBAE AR e, S5 BRI RS T2 B AR
IR it JOE PR 5% M [, #4540 22 4,2019,40(11):2236-
2245

WANG Fei-quan, FENG Hua, ZHU Xiao-yan, et al. Effects
of shaking and rolling process on biochemical components
and sensory quality of white tea [J]. Journal of Tropical Crops,

2019, 40(11): 2236-2245

245



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.10

[17]

[21]

2N T RE T 4, 5 R L ERT SR R 2 I L4
RIS R B NRT]. 6 i 5 A TN, 2021,47(2):188-
195

LI Hui, NIE Zong-ning, XIONG Bing-quan, et al. Effects of
shaking technology on aroma quality of processed black tea
"Chongqing Loquat Tea" [J]. Food and Fermentation Industry,
2021, 47(2): 188-195

2R 4, M T AR R LR R S A R A A
J AR it TSR] IR RH,2020,11:234,237
LI Hui, XIONG Bing-quan, NIE Zong-ning, et al. Effects of
green shaking process on biochemical components and
sensory quality of Chongqing loquat tea [J]. Modern
Agricultural Science and Technology, 2020, 11: 234, 237
JEIEIG. et B PP S A g0 M. bt v LR e ik, 2010
SHI Zhao-peng. Tea Evaluation and Inspection [M]. Beijing:
China Agriculture Press, 2010

PR TS ARIER n JTFUR  LER ORI FE32E R [01.2009,1:10-11
LI Zhi-fang. Research progress on the quality formation
mechanism of Fu brick tea [J]. 2009, 1: 10-11

HARN, XM s g 22 A5 AR A% I Tl e b 242

[22]

[23]

[24]

3 HIAZAE[T] £ R5#,2008,29(2):64-67

FU Dong-he, LIU Zhong-hua, HUANG Jian-an, et al.
Changes of main chemical components in the process of Fu
brick tea [J]. Food Science, 2008, 29(2): 64-67

A A, XA A, S5 1 R AR it S XU T B LT,
ZeHREE,1991,11 (14 F):1-9

WANG Zeng-sheng, SHI Zhao-peng, LIU Zhong-hua, et al.
On the quality and flavor formation mechanism of dark tea
[J]. Journal of Tea Science, 1991, 11(suppl.): 1-9

KT o, T W, B S e RS A g B
PEARALBIE FE[T]. 2 AR #41%,2000,2:164-166
ZHANG Xiu-yun, FANG Shi-hui, XIA Tao. Study on
variation of p-glucosidase activity during withering and
shaking of Oolong tea [J]. Journal of Anhui Agricultural
University, 2000, 2: 164-166

TR AR AR g A0 ML TR e PR SRR (0], o e
2020,6:62-64

ZHANG Xiang-ping. Discussion on the countermeasures to
promote the transformation and development of Henan tea

industry [J]. China Tea, 2020, 6: 62-64

(5 325 )

(7]

246

A A, 3 55 R R RO € - e R i 5
ATy R MR A 25 B (). o I AR A ,2020,32
(2):139-145

ZHAO Yan, YANG Jun, XIN Shao-kun, et al. Determination
of neonicotinoid pesticide residues in milk by ultra
performance liquid chromatography high resolution mass
spectrometry [J]. Chinese Journal of Food Hygiene, 2020,
32(2): 139-145

Oziin Gorel Manav, Sule Ding-Zor, Giizin Alpdogan.
Optimization of a modified QUEChERS method by means of
experimental design for multiresidue determination of
pesticides in milk and dairy products by GC-MS [J].
Microchemical Journal, 2019, 144: 124-129

BUE, TR, A, S T R OB AL A L R 2
SE VI A T TR )] 0 BT 6 5#,2019,47(7):1098-1149
JIA Wei, ZHANG Rong, SHI Lin, et al. Construction of non
directional screening method for pesticides in dairy products
based on mass spectrometry fragmentation mechanism [J].

Analytical Chemistry, 2019, 47(7): 1098-1149

[11]

[12]

Qingfeng Liu, Zheng Jiao, Yi Liu, et al. Chemical profiling of
San-Huang decoction by UPLC-ESI-Q-TOF-MS [J]. Journal
of Pharmaceutical and Biomedical Analysis, 2016, 131(30):
20-32

T AU, AR R, FH O S TR R SRR N R R AT B
PR B A (R E T R (9] 26 85 5 L P 2%,2020,37(11):
1064-1069

PAN Cheng-yu, YU lJin-xia, TIAN Ying, et al. Research
progress on population exposure level and reproductive
toxicity of neonicotinoid insecticides [J]. Environmental and
Occupational Medicine, 2020, 37(11): 1064-1069

B, AR A7 30, 58 15 0 T A AE FL SR TR AU )
J5 9 2 23 A v (0] AR R A R, 2018,34(8):246-
254,89

JIA Wei, DONG Xu-yang, SHI Lin, et al. Application of high
resolution mass spectrometry in screening and analysis of
exogenous risk substances in dairy products [J]. Modern

Food Science and Technology, 2018, 34(8): 246-254, 89



