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Optimization of Fuzhuan Tea Composition and Preparation
of Effervescent Granules
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Abstract: The study was about the Fuzhuan tea composition and its corresponding effervescent granules. Fuzhuan tea
polysaccharide content being the evaluation index, the effects of ethanol concentration, solid-liquid ratio, alcohol
precipitation time, and extract concentration ratio on the ethanol precipitation process of Fuzhuan tea polysaccharides were
investigated through single factor and response surface experiments. The optimal composition ratio of the Fuzhuan tea
composition (polysaccharides, fine powder, and extract) was determined based on in vitro activity and sensory evaluation.
Using the Fuzhuan tea composition as the main raw material, the excipient ratio for acid-base granules was optimized
through single-factor and response surface experiments. The formulation was comprehensively evaluated based on
integrated scoring indicators, including granule appearance, ease of granulation, molding rate, and dissolution properties.

The results demonstrated that the optimal alcohol precipitation process for Fuzhuan tea polysaccharides was as follows: the
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extract was concentrated 4-fold, with an ethanol concentration of 100%, a liquid-to-material ratio of 4 (mL:g), and an

alcohol precipitation duration of 48 h. In the conditions, the polysaccharide content was 2.78+0.12 mg/g, confirming the

feasibility of the process. The Fuzhuan tea composition (5% polysaccharides, 20% fine powder, 75% extract) demonstrated
potent bioactivity, with scavenging rates of 84.49%+3.45% (DPPH), 78.52%+0.47% (hydroxyl), and 75.26%+1.10%
(superoxide anion). The a-glucosidase inhibition rate was 89.98%+0.17%, the a-amylase inhibition rate was
42.24%+0.21%, and the bile salt binding capacity was 75.09%+0.73%. The optimal formula for Fuzhuan tea effervescent

granules was 1:2 for acid-alkali source (sodium bicarbonate and citric acid), 45% effervescent and 5% PVPK 30 ethanol

solution for binder, the average comprehensive score of the prepared Fuzhuan tea effervescent granules was 94.7+£0.26. The

Fuzhuan tea effervescent granules exhibited uniform texture, an angle of repose of 32.37°, a moisture content of 4.2%, and a

rapid dissolution time of 133 s, with favorable sensory evaluation and stable quality. This study provides novel insights for

developing innovative edible forms of Fuzhuan tea.

Key words: Fuzhuan tea polysaccharide; Fuzhuan tea powder; Fuzhuan tea extract; effervescent granules; a-glucosidase

inhibition; a-amylase inhibition
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Table 1 Table of test design factors and levels
i K
ES G

-1 0 1
CEERTRTE(%) A 90 95 100

LG B 3 4 5
He AR C 0.2 0.25 0.3
BT (h) D 24 36 48

1.2.4 REH AW

1.2.4.1 REHEEY) BURASE &L, #eft b 30(mL:
S NAZZIE/K, #7530 min(ZIFR 160 W, 15 50 C),
100 °C #UKIZHE 90 min, i3 7E, JE7#E B & FLH—IK,
BIFUEWR, 4B % 50 mL, ¥R TR, 4 °C £,
1.2.4.2 IRESHEY  ARIESCHER [15], KRS AT 403
i, ik 200 B, % H.

1.2.4.3 RFAEY  DRFWHODTECRUESS T AR
PR R U D T A5 A=A s DRSS HEEU) vl LIS 5577
Ak ; TRAS 2 Re N sm AL AR PROBE IR A9 i 4
FH, T LA 2508, RSS-S0 i AR TO0s IR A5 4R
WU FNIRES 22 Al BT, 206 Ee s E AR i
RIHAT LG, B ILER 2,

K2 RERAESWHEIR ]

Table 2 Ratio of Fuzhuan tea composition

A5 HAE HAEY2 HEY3 HEWs AEWS
PRETH (%) 20 20 20 20 20
RAS M (%) 1 2 3 4 5

RSP (%) 79 78 77 76 75

1.2.5 REHEGYWREIEN =% GB/T 32179.5-
2018KERAS 56 5 F Sy ARFOS B Py 12 IR E

TR, G G IRFLH G R A, Bhik 20 & FIE AR
(35~45 %, B4 45 10 24), Zad Bk i Eolls s
PR B PR NG, HLELAS 1 AR L L2
THIHREL . SARFEHRISH -S| BER <
RUEA TR B H PE, EUARCE PR AR UE DL 3. JEEVE
LGSR EVF gl R b LR — = s Fi—1
TSy, HAT B4 B INLEANIG: A BT AR B9 5380
TR T PRS2 =17 (0 (30 43 ) +35 R (40 43) + <k
(30 43) .

* 3 PRRABYREIE R

Table 3 Standard of sensory evaluation of Fuzhuan tea

composition
TiH W5rbRitE 55 (53)
P SVEARGL b 20~30
HE%E(3047) WY SERER, (IR, WA VR 10~20
ToGEE, ARFIR, FEBh 1~10
VA Ry O, o ] [ Bk D 25~40
WEREE 5 (4043) SR, IR, Ml 10~25
USR] S 1~10
I, B, WAR, FEA, THA SR 20~30
SR (3043) T, R ), R 10~20
A 5% 1~10

1.2.6 RESLH GRS NEHENE

1.2.6.1 REMHEYPLAEEENE  FHIREKE
HEW 5y BB HI K 0.2, 0.4, 0.6, 0.8 F1 1.0 mg/mL
W . ZHZINEEEN I 23 A R TE bR
BT HEATINAE , 275 3CHik [11] 19 J5¥2:XF DPPH H H
FLIH R A A BT A HR S BRI T, et
TR PAT IR, BOPIE, K 2% 1 B 2 mL AS[R] i EE
HEWEEW, 5353 I A 2 mL 6 mmol/L FeSO, %
WA 2 mL 6 mmol/L /KA PR-Z BEE U, I 1 mL
8 mmol/L H,0,, &%, 37 °C ) i 30 min, % A1,
510 nm A OGIE, AZEIR/K S 2s (T B, DR
12 Sk BE R X B, 2 AT (D IR IE A 3k
DPPH [ 3k, B ABTES 7 A SRR

A — Aug

EH

K(%):(l )xloo X (D

Frpr: K RIRIE R 3G App p RN AE S I RO
B A a2 X BRI GIE s A i FR S AT R
S
1.2.6.2 IRES-EWIXT o478 WHF BT ] S0 52
S22 3CHR [18] MR T AR . FREBURASLH G
BT = P M A B, FH 2R IR K 43 S EC I A 0.2, 0.4,
0.6. 0.8 FIl 1.0 mg/mL BJ £ & B W . MR K im A
400 pL 0.1 mol/L pH6.8 MR Eh 2% vk, B k453
FERRE SRR 100 pL, 435 nA 100 pL 0.8 U/mL a-
HEBEL RS, YR, 37 °C /KA 10 min, iITA 100 uL
10 mmol/L PNPG &%, 37 °C ¥ 30 min, 405 nm
A FE GRS, Fe RN R 3N (2) 1108 -2 b1 1l
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AR T RIS E IS . FHZERACKAE S e
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HEAXFZ(2) .
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1.2.7 IRASHIE SR il 88
1.2.7.1 IRZN UL B OB i 25 T2 FREUER & 1
6000 HNPEFL, I 4 g BRERE 4N, X5, Byee, 4%
o BARZAHE W5 Blwity, — 5 it AR 2 —
6000 FLZEIT (RIS AM, AT, INAGE =& H e
i 5% PVPK 30-JC7/K S BRI M EpA, dilkr, T8,
RIASHR R 55— 0y IDAFTASERR, Bt U E, i AGE &
B H BN 5% PVPK 30-TC7K 2 R W il 476,
kL, Tk, RIS ASORL; P RRORURITR & 3457, 2k,
11258, RIFSARESHI B 0k

1.2.7.2 ARASVIE POk BRI e ARV IS

VAR SYA S ) P AT i BN 1 =3 =1 N 1 YA B Sy o <
I BE LA R ANULEE R 2 S8R, 43 A PVPK 30 BRI
(1% 3%. 5%. 7% I ZJ@ LS Belili B JCK 25
W) . BRBR YR L (0.8:1, 0.9:1, 1:1, 1.1:1, 1.2:1,
1.3:1) ., ] &5 b (35%. 40%. 45%. 50%. 55%)
BEATERL R ZR S0, TR I3 — R ZR A, HAth PR 2R [ e
SRR EL IR 101 (FPA TR FIARFR 8N 4% 4 g) . kL
BRI 5% T NS e R (1 TCoK RS TR . T
5 5 45%.

1.2.7.3 Mo TS D0 A U THAR S8 Ua IS A0 e 7
TSR RSSO FEAE_, LAYRE 7] A PR AR IR EL 51 | 90
B 55 5 b L B PVPK 30 iIHE (3%, 5%. 7% R 4
Jeris MEL IS s TR 1) T 7K B R ) R L A 6, 435X 45 A
AL, B B TS (—1. 0. 1), 317 3
F 3 ARPRE T (F 4) o DAY B a] A0 0k i Y
HEINLEG T MR FR, B a2 AR AS UL JURE 77 04 e e
Bl A,
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Table 4 Response interview optimization design

MY RRURICH] B A L (%) CPVPK 0B MEE%)
-1 1.1:1 40 3

0 1.2:1 45 5

1 1.3:1 50 7

1.2.8  ARASULISRURLITT R PPN

1.2.8.1 JEEHIFM =% GB/T 23776-2009 /g%
BT )P DARARAS UL OB BB R A, I T
ARZSULIE ORL A BB PN 715, th 20 A 5P DI
SR E PP /INEH, XPAR S UL I8 R i 0L . XU | 1
JRBEATIRCE WOV, BAAREVE R PRAEILER 5.0 FREX
1.0 g MRS UKL, A 50 mL Z%IB /K, f155 1k
SUGTESEI S, $2 I8 LI EX R U s vk 251 7 o
o ETHI G RATIR: TRV 8 R— b R R —
=3 AR SY, HAR RS BN A SRR LA
BOTAF a0 K o JBOE VAR =F UL (40 F3) +XUR
(30 43)+ 1118 (30 41 .

R 5 RIRIEE IR E PN bR
Table 5 Sensory evaluation standard of effervescent granules
of Fuzhuan tea

Eizta1 RN 853 (4y)
S WOk A) | B, T AL IS 31~40
(40 éjt) R ), A R 2 11~30
RIS, 25K, AW . IS 0~10
Kbk HAFRF®HTLHH® 21~30
(3040) HA BRSBTS 11~20
TR DA SR 0~10
L1k ZRARI ., ANIRAS R I 21~30
( 30‘;{) ZAEWRBIR, FA RR IR 11~20
ZRAEMIR, A W I BRR 0~10

1.2.8.2 SMULLAERERT  XTARASULIB TR,
LI 5] PR SR HEAT WS s K 41 OB R A TR = IR
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SRR R SRR T B, A BT CTENT
W4y RE = 1 IS0 S B AR 5
RTIRIHE, BN, L36% 58, el mmE
SYHL 95% A7 THT IR ) HH U o
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K1 SRt RO AR 0 & B R
Fig.1 Effect of ethanol content on polysaccharide content
of Fuzhuan tea

2.1.2 ORHERIRES P Sz il 2 nl,
WL 1~5(mL: @) B, WOk LU, IRZS 0l
HHEIC, MR 5~6(mL: g) B, IRAS ZHl & by
T2, 3 AT BESE th TR0RH LI S, mTREARARAA JH
FEl 22 PR A L, ORI | Ahais i Ik 22, A AT
ARZS Z2WR )k — A2 T2 (EORE LUARp I, Xf 2
W G B AR HEAE RO, IR i e R s 22

1.8r

—_ —_
B (=)}
T T

IRESZ P& (mg/g)
5 &

<
P

o

oo

g
=N

> 3 4 s 6
R (mL:g)
K2 MR IR 2R 2 AR
Fig.2 Effect of liquid feed ratio on polysaccharide content
of Fuzhuan tea

PP EUCR IO W T, S s TR 2. LR e
JESEREROELEE 4 (mL : @) VE R R T 1) 0 25
2.1.3 FEULERIXTIRZS S g sem) & 3 v
A, FEUUET R AE R, IR S E W . BT aT (]
24~36 h B, 204 & | 2RI S BEUTRTTR] A 36~48 h
), TRAS 2 S eI N4 P22, BEiiist a2k 48 h Bt
EZ g = S G PS byl LT N 121 b2yl [ s e e AT
Wk 2 18] EARVE . EARSSHR, B A5 Jpokr, DTR
AR, PRk, B2kt 24~48 h VRN S5 S
I LA

1.3 ¢

1.2

(mg/g)

i
1.1+
w10}
®

09

6 12 18 24 30 36 42 48
PEEITRT ] (h)
3 EEUHRDO AR A 2 & B R0
Fig.3 Effect of alcohol settling time on polysaccharide content
of Fuzhuan tea

2.1.4 WRAFFEETIR L S 20052 ARYRE 4
TS, PEHOR 4G PG, IR P Sr O, 2k
AEEECN 6 N, RIS W S B R, N 1.1+£0.03 mg/g,
X2 R AR IS PR B MR 4 HsF, TR 3y s L, Z2WEH FE 1
N, BEIN RS, SR ) NI i i BE RIS,
ZHEHT S, DTErh PSRRI, (H A BEUEANES [A]y
2 S R, SRR URAR AT B 4 VE SR i) N T Y
Huts s
115
Liof
g'ﬁ 1.05}
= 100F
41 095+
gﬁ 0.90 f
¥ 085}
0.80
0.75

1 2 3 4 5 6
TR AR
Kl 4 HeARAERONIRZR 208 S BRI
Fig.4 Effect of concentration multiple on polysaccharide
content of Fuzhuan tea
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TGS, 00 Ty SR Mg R L3k 6.

X 6 BHmE T ZonmIHBIA, 15 2Lk )
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Table 6 Design and results of response interview optimization

AZBEEFTRIEC BUEHL  CHedii DEZUIAIE] 2SR

ISie =1
FTHE (%) (mL:g) 5%k (h) (mg/g)
1 90 3 4 36 1.408
2 95 3 4 24 2.216
3 95 3 4 48 2.216
4 95 3 3 36 0.988
5 95 3 5 36 2.054
6 100 3 4 36 2.324
7 90 4 5 36 2.014
8 90 4 3 36 1.036
9 90 4 4 48 2.048
10 90 4 4 24 1.924
11 95 4 3 24 1.156
12 95 4 4 36 2.324
13 95 4 4 36 2.544
14 95 4 5 48 2.298
15 95 4 3 48 1.272
16 95 4 5 24 2.610
17 95 4 4 36 2.516
18 100 4 4 48 2.761
19 100 4 5 36 2.328
20 100 4 3 36 0.992
21 100 4 4 24 2.256
22 90 5 4 36 2.331
23 95 5 3 36 1.272
24 95 5 4 48 2.745
25 95 5 4 24 1.938
26 95 5 5 36 2.314
27 100 5 4 36 2.404

J7 BRRE F K . Y=2.46+0.1921A+0.1498B—0.5752C+

0.1033D-0.2107AB—0.0895AC+0.0951AD+

0.006BC+0.107CD—0.2069A%*~7.94B>-32.17C>*~
0.2725D%,
e 7 AT, BRI AY P {E<0.0001, J<HI0 P {H

K7 EATTRETT 2200 Hr e
Table 7 ANOVA results of regression equation

WiH SRR HF FE PlE B
i 7.75 0.5534  18.40  <0.0001 ok
A-ZFEFRAM 04426 04426 14.72 0.0024 ok
B-RH EL 0.2692 02692  8.95 0.0112 *
C-RAR1EEL 3.97 3.97 13201  <0.0001 o
D-ELAT A] 0.1281  0.1281 426 0.0613
AB 0.1776  0.1776 591 0.0317 *
AC 0.0321  0.0321 1.07 0.322
AD 0.0362  0.0362 120 0.2942
BC 0.0001  0.0001 0.0048  0.946
BD 0.1627 0.1627  5.41 0.0384 *
CcD 0.0458  0.0458  1.52 0.2408
A? 02282 02282  7.59 0.0174 *
B2 0.1345 0.1345 447 0.056
C? 221 221 7339  <0.0001 ok
D? 0.0001  0.0001  0.0046  0.9469
553 03608  0.0301
AU 03322 0.0332 232 03391 AEFE
iR 0.0287  0.0143
B 8.11

TR 3 (P<0.05), ** Tl B3 (P<0.01) .

SA0.3391, Ui JSHTIAS g 3, IZ A T e A i oL &
SZUGEE, 2 E AL Y P E AL R7=0.9555, Y%K
DTE REL R, 4=0.9036, K UIBHIL& FEAE40 45, B
AEBREZ X, i PAERTHL, —IRIT A, C, V75
C? X Z W5 B S AR W 555 — IR B, 5T A?, 38
HIG AB. BD Xt i &g i 2
222 HAETZMAERINEAE AR SC 0 n ek,
K iy A T 2 BB EVRIE AT T 2580 0F, TR2%
ZHEPRURAE T 2450 32 BURMR e 580k 4, 2,
PR B 43 100%, R EE R 4(mL: g), BEUTHT [A]
48 h, MAFIR AL W& |~ 2.78+0.12 mg/g, 5 M
{EAHXTIRZE N 0.725%, T2 A47128,
23 FREESYREITFN ST

IRAH GV E VPN &5 S W3 8, i3k 8 AT 4,
HEY 5 B tairorfei, a8 2 BRI fees, 4
HH 1 SBRVE e, R EEESr R RTn, ARZR A
B S EE PN AL

8 EEHEMLR

Table 8 Results of the sensory evaluation

am i B A o

e, PR IR 23.92
ey WER MR, R, IR 23 72.59

AR BRI, IR, VAR, FEA, TTHAL SR 25.67

it PvARIL R 24
samn TR MR, R, IR 25 7375

AR FAIEHR, B, VAR, FFA, TTHALRR 24.75

it BSvEAR b 25
Ay TR WRTIR, TR, IR 2433 74.58

AR FAIEHR, B, VAR, FFA, TTHARR 2525

it PSR b 25.17
a4 Tk MR, R, Rl 2433 73.83

AR FAIEHR, BER, AR, FFA, TTHARR 2433

i, pStEAR L ik 2533
Haws AUS WRTIR, T, Il R 24.67 75.08

S FRIBH, BE, AR, FEA, TTHALS % 25.08

24 FREEEUEINEENESER

2.4.1 IRFHAGYHEIPLEATEEN SR H
Kl 5~& 7 AT, IRASLH A %23t A 2. DPPH H
100 F
< 90t
“ 80
'z o0t —— HEYN
b —— W52
= o —— 453
z S0 — é’ﬂi#/ﬁm
X 40+ R iin s
30— :

0.2 Oi4 Oj6 Oj8 1.0
BB (mg/mL)
Bl 5 RIRMEEARZR AL S MR 1 R bR R
Fig.5 Scavenging rate of hydroxyl free radical by different
concentrations of Fuzhuan tea compositions
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Fig.6 Scavenging rate of DPPH free radical by different
concentrations of Fuzhuan tea compositions

< 100}
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Fig.7 Scavenging rate of superoxide anion radical by different
concentrations of Fuzhuan tea compositions

FhH B AR U 257 [ B B HAT AN [RIRR EE  R hg
71, ELIEBRAE J1 Bl 25 A &h W B T i g N, 7E 0.2~
1 mg/mL VSR, &Y 5 WML AE AL M B
1, Hdh, tHAY 5 I A IR TE R BRIk
78.52%+0.47%; X} DPPH H I IEREE & KN
84.49%+3.45%; %] M A A ES T A th 3Ly bREe ) ok
T3k 75.26%+1.10%. TE[R—URBET, G5 bk
Fe gk ey, T [ e SR R AR ) b, RIS b
SIRAS TR AT PR O
2.4.2 TRESHEWIXT o352 HH T B ] SR000 0 235 5
FHIEl 8 WI L, -5 1~5 PEARIR)E F (0.2~0.8 mg/
mL) B W WY o- 55 28 B B AR, BB
BFERRE N, ANt ge S S e g, Horp, 2046

~ 100} /4/1

é

* gt

=

=

£ 60y —— B

% —— AW

5S40 —— 4152

& —— A3

| —ram
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FERHE (mg/mL)
Kl 8 RASH G IR o- 450 H A%
Fig.8 Inhibitory rate of Fuzhuan tea composition
on a-glucosidase

Yy 5 XF o~ A B 4 30 H 68 700 T =oAL A
Y, tEHE R 1 mg/mL BF, 59 S B Ml ik
89.98%+0.17%, 5 B = 1 ¥ iy 410 1 58 77 99.3%+
2.44% BNARVT . AW 1~5 S EAT BRI a- %
BB A IR, vT REIE 1T ) o- 7 25508 il
XA AR 7K A, SES R/ ARz T X A 2e
W, PNTTREARBLAA AT, 5 51K, 7E—E 5%
PF R, G 5 X o- IR EAT 40 m dkI E
2.4.3 IRESHLGIRT o-VER il (4 410 1] 5000 s 2%
DEMY OBl A5 28 U Ay Wil K i Sy T AERE L 22 2R W
A o-VE R B ) 77 BEVL G i /K Ak S AT, DA 5
A T IMAEAEE 5 FIARES LG X o-TE Ay Bl i)
SR UL 9, BHEXT BERT-R AR EA S50 o-TE K
s PPN IE , FEAH RN E SR T, G 1~5 Xt
a-VE A g 15547 AW GE 7, P HI R T 35%~42% =
fa], Hodr, Z2HEY0 5 XF o-TE M I i 400 ] 3R i, e
FHERIK 42.24%+0.21%, HAMGIGE 14024 TRl 3%
HERY 64.83%(P<0.0001), X ] BEEF - NEEY 5
A S B fom, X o-TER FEIH BRI, X5
FRABAEET OB T4, SR —, WFFT LS R W, FEE 220
H BT BB T, ORP. ORP-A1 ., B[R EFEXS a-TE
Ao B I R 54
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Fig.9 Inhibitory rate of Fuzhuan tea composition on a-amylase
TE: P RoR AW 1~5 5 00 R PR AR L 22 Al i 2, P<
0.0001

2.4.4 IRZFSHESYIRSNERRER S5 HE 1 5E 45 51

JE PR 2 AN AR S R H i I T Py A i ot i =L
A S AZLER ) —ZEPTE ISy, X RR IS AR [ B 7
AW A RN 15 P 4 A 22 a0 AR R Y,
B 10 AT, AR T S5 AHBRER M 45 5 %N 92.8%+
0.52%, AS[EIRSS LH & W o HE IR Eh B 45 & 2 th /N3
KEIRF S 2HE5H 1(48.83%+2.16%) <4H &4 2
(55.06%+1.23%) <2H 59 3(65.14%+0.16% ) <ZH &5
W 4(70.57%+0.97%) < G54 5(75.09%+0.73%) -
ZERRW], RS G ARZE 20 5 ek, XHIRFR
Eh B SE -G F AR (P<0.0001), X 5 XITEHLEE R BT
TR 45 SR B, BF5T 45 A5 1 SFP-1., SFP-2 il
SFP-4 B e BE MG L2 G e ) W hgnm . 25 1,
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Fig.10 Binding rate of Fuzhuan tea composition to bile salts
T PSRN B W) 15 5 AR TT A b 22 i B 2%, P<
0.0001,

IRASCIH AW 1~5 B HA —E R EL S5 S RE 1, H
LG 5 NHMRERSS 55w o

2.5 MNEERUREEETREIETZ

2.5.1 Box-Behnken iS4 MG AR
SR VATTR AN S o e L VAT S = 2
5, 1 EGEE R WL 9.

9 R IR A R

Table 9 Experimental results of response surface optimization

Sy AFRTIR B CPVPK 30 AT

Hefsi) 1k (%) B (%) (43)
1 1.2:1 40 7 67.64
2 1.1:1 50 5 67.10
3 1.3:1 45 3 8181
4 12:1 45 5 0108
5 1.1:1 45 3 003
6 13:1 40 5 65,36
’ L 0 7 75.05
’ bl 45 7 73.76
9 1.3:1 50 5 $5.05
10 12:1 45 5 9279
11 L1:1 40 s 69,00
12 12:1 50 3 81,49
13 11:1 45 7 67,66
14 12:1 40 3 7338
15 12:1 45 5 04.88
16 1.2:1 45 5 0136
17 12:1 45 5 06,18

iz A Design-Expert 13 F 4% A3 508 9647 45
AT, 15 BNIRSSVIE R 25 G P PR bR, XTRIEA 5
1 55 B At 19 S0 A 1 LB 1) C A 90 8 750 o B 1Y
Lt (B) . PVPK 30 @il (C) By B BE RGN T .
Y=93.44+4.02A+4.16B—2.82C+5.40AB—1.42AC—
0.1750BC—11.44A>-10.37B>—8.68C2,

& 10 AT 20, B P {H<0.0001, 2130 P {H
A1 0.8830, Ui JSHUITAS 4 35, AR GEMEH if-Hb LI
B E . X AR P RE R RP=0.9902,

F 10 ARALIE BRI LR G PN R ER I8 AR 7 22 53 B
Table 10 Regression model variance analysis of
comprehensive evaluation indexes for effervescent granules of
Fuzhuan tea

Hei SERA HE By FE PE BEE

e 1930.63 9 21451 78.68 <0.0001  **
A-TRE LA 129.52 1 12952 4750 0.0002  **
B-iiHI LG 138.69 1 138.69 50.87 0.0002  **
C-PVPK 3073t 63.84 1 63.84 23.42 0.0019 o

AB 116.53 1 11653 4274 0.0003  **

AC 8.07 1 8.07 296 0.1291

BC 0.1225 1 01225 0.0449 0.8382

A? 551.31 1 55131 20220 <0.0001  **

B? 452.59 1 45259 16599 <0.0001  **

2 317.25 1 31725 11635 <0.0001  **

B 2E 19.09 7 2.73

AN 2.62 3 0.8748 02126 0.8830 AEFE

2R 16.46 4 4.12

MR 194971 16

TE: *FR 3 (P<0.05), **Fmii it % (P<0.01).

TEUE BB R 4 (=0.9776, 32 WIS HIALL 45 BE 50 4,
HAFSLBPRZE XY, i PAEATAL, —IKIT AL B. C, %
JII A2, B2, C2, A2 .0 AB JTARZS U G WOk 10455
PSR MR 35 (P<0.01) .
2.52 BAET A RAERIBGIGUE  ARIGILIE n] #arEdE,
P mig B A SE SRAEVREE, R T T 2 50E, IRAH
Jits ooy e AR B 7 R BRBECUR LU 125 MR S L
7 45%; PVPK 30 %N iE: > 5% PVPK 30-Jo/K 2,1
YRR, BRI ST N 94.7+0.26, S TMI{EARXT
PRZ2H 0.965%, T2 0F7.
2.6 REFDBTNHREITNG

TRES UL Uk i S I UL 11, B 11 AT,
ARZS U BTV MU T4, ORIIA 5, Bt i IR 25 €4, B9
AT B €0, O U A e SR LR S A A AR, 11k
AU IR, FUBCE P43 90 41, R B T AR i A R R (4
b S S Tk A O YA 1Y SYAD i N L o 5 A
SRR | AR Er . AR A] AR L AR T R gl R an
2% 11 iR, BRETEM &5 R BoR, IRV IS Bvh i 3l
PEAE, RS, oK EAR, AT A, TEK b Eeth
T, 56 245 B BB ORI 1 AH SR T

BT ARE RS A S

Appearance of effervescent granules of Fuzhuan tea

Fig.11
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Table 11  Quality evaluation of effervescent granules
of Fuzhuan tea

45 2 o TR

R (%) 5.1+0.04 <15
R (g) 1.0025+0.005 EN(EER
TRBUEE (g/em?) 0.304£0.004 NS
PRI (g/em?) 0.353+0.007 NS

KA (%) 4.2+0.002 <80
TALEHR] (s) 133+3.403 <300s

RakF(0) 32.37+0.594 < 40

3 g

AW LIRS Jy S5t AR 20 & G FE A,
38 3oF AL 2R S A6 A 1 AT, W e AR I i
BEPT 125, BIARZS R BUR M 4E 4 %5, £ 50 8
100%, BEHE A 4(mL:g), BEUTATE] 48 h, ZEIA4E
T, RIS & 2.78+0.12 mg/g, T.AFaE . RIS
LK FEHUSTE LI, ARG L G
4y, BEFF G ARSK B A MR 218, CRBYSR 1 RS
T AN, AT B KRR T 43 200 HASEILR
AR, PRARE T A IR AR A A, SO T4 i e
AR TARS RS0 s IRES 2B RARS N
IWEPERLSY, REFE AT RIEARZ A S Eiatt . RSh
W PERTIE S SRR, tHARSS Nl . Towy A B 2H
FIIRESH -G %t DPPH [H i3k 3% [ i 3L 4
BHES T [ 3 AR [FRREE BT BREE 11, W BRRBHEAR
HAH AR T G A I T a- R AN . a-TE
A BT, DL S HERER 45 & M 2 2 L, $ERIRAK
G HA —ERREE RN . BERRNETE, (B TS 3
PRy S0 — A oA RGR . RAh, RS
Yy 5 RS NS, HR I S Y IR £
Wiz, XSt B . BENR TR P BT BUARAE A . i
TR A ) R RS B JIURE A B B PR AT, I
FHIE AR L T AL GEnIRAS “ /K27 A “ ™ (AR >J
8L, hE G T Vi BRASTE (19 BB, REAS L B A5
AHIERAERE, HEA —E MR BRISDIs. A
WFFELEG TARSA MK TR, 456 T B BoRE T
HEAT | TP SR GG G A, I R ARAS T A
L AR P SR AR A S BRI A $E A
FRIS ARG S e B
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License (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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