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I S2E FE B, OSSR (500 pg/mL)AE BB RAW264.7 B W21 I 3858 (P<0.01), F-BEHI RAW264.7 F I
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ABSTRACT: Objective To optimize the extraction process of Keemum black tea and Polygonatum cyrtonema
Hua, and evaluate the immunomodulatory effect of Polygonatum cyrtonema Hua-Keemum black tea drink.

Methods Polygonatum cyrtonema Hua and Keemum black tea were used as raw materials, and the extraction rate
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of tea polyphenols and Polygonatum polysaccharide were used as indexes, the process parameters of Polygonatum
cyrtonema Hua as well as Keemum black tea were optimized by single factor experiment and orthogonal experiment.
The ratio of Polygonatum cyrtonema Hua and Keemum black tea was determined by sensory score. On this basis, the
immunomodulatory effect of Polygonatum cyrtonema Hua-Keemum black tea drink was evaluated by in vitro cell
experiment and animal experiment. Results The optimal processparameters of Keemum black tea were as follows:
Solid-liquid ratio was 1:80 (g/mL), extraction timewas 30 min, and the extraction temperature was 100°C, the
extraction rate of tea polyphenols was (6.79+0.10)%. The optimal process parameters of Polygonatum cyrtonema Hua
were as follows: Solid-liquid ratiowas 1:20 (g/mL), extraction time was 120 min, and the extraction temperature was
90°C, the extraction rate of Polygonatum polysaccharide was (56.94+1.56)%. The volume ratio of Keemum black tea
and Polygonatum cyrtonema Hua was 1:3. The content of polyphenols and polysaccharide content in Polygonatum
cyrtonema Hua-Keemum black tea drink were (1.59+0.04)% and (46.07+2.91)%, respectively. The results of in vitro
experiments showed that Polygonatum cyrtonema Hua-Keemum black tea drink (500 pg/mL) could significantly
promote the proliferation of RAW264.7 cells (P<0.01), and stimulated RAW264.7 cells to phagocytose neutral red
(P<0.01). Animal studies had found that compared with model group, Polygonatum cyrtonema Hua-Keemum black
tea drink could significantly promote the recovery of spleen and thymus index in immunosuppressed mice (P<0.05 or
P<0.01). Conclusion The prepared Polygonatum cyrtonema Hua-Keemum black tea drink tastes sweet and clear,
and the color is clear and bright, and has a certain immune enhancement effect in vivo and in vitro, which provides
new ideas for the development of tea and edible products.

KEY WORDS: Polygonatum cyrtonema Hua; Keemum black tea; process optimization; Polygonatum cyrtonema

Hua-Keemum black tea drink; immunomodulatory effect
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thiazolyl tetrazolium, MTT)(ZEJE =97%, i T 41k
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Fig.1 Technological process
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Table 1 Factors and levels of the orthogonal experiment for the
extraction process of Keemum black tea

%
K — —— -
A K H(g/mL) B H[A]/min CilE/°C
1 1:50 10 90
2 1:60 20 95
3 1:80 30 100

#2 ZUABRNIZEXRZHRERRKFER
Table 2 Factors and levels of the orthogonal experiment for the
extraction process of Polygonatum cyrtonema Hua

K — —— -

D Kt (g/mL) E I [A]/min FiRJE/°C
1 1:20 100 60
2 1:40 80 100
3 1:50 120 90
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52 RS TR A e FERT e o i RE S AR TE I A5 1 4G
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Table 3 Sensory rating criteria

TiH PR S8
R, ERAERE G, AEE—  16~20

% it fmig . e — 6~15
B, GERY 0~5

FRME, TARAK 15~30

Sk FAIR, ARSI 8~14
FEETUN 0~7

PR RN, W, BOR SR 21~30

1 A 10~20
P 0~9

B 5) BT 16~20

HYUBAE B 5] BERA U 6~15
VB TE  #EA TIE 0~5

1.3.5 243547

o BER FHARARE L P AT I DB TR bR
AR R AR AR AR (X, mg), SRR EEE A A ARAR(Y),
oxbrfEm 2 o dnifEdh Pt 8y ¥=4.2252X+0.0096
(+=0.9977),

2 BRI R - 2R kP A T s o AR b
E T AR R e AR AR BR (X, mg/mL), SO TG EE A
AR (Y), AR E Rl 2 o bR dE M & &R R
Y=9.9485X+0.016 (*=0.9964).
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AR EE ARG AR, ML 6 MRSl kSR 24 h, F L
W, FALIA S%H LR 100 pL, 4k2253% 4 h, P
PELUFE T, PBS A FLoh Pk 2 ¥k, i 100 pL 44 Mg, e
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&, A TFiEEeR, BRSWE RS, SN
8, MR ARIE AR 80~100°CZ 8], B IR 1T,
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Mok e TRk IR, BRI 444 100°C,
2.3 EXRZTELER
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Table 4 Results of the orthogonal test for the extraction process
of Keemum black tea

¥ A B C Z IR/ %

1 1 1 1 4.18
2 1 2 2 5.54
3 1 3 3 5.59
4 2 1 2 5.13
5 2 2 3 5.70
6 2 3 1 5.24
7 3 1 3 6.88
8 3 2 1 5.86
9 3 3 2 6.34

K 1532 1619 1528

K, 1607  17.11 17.01

K; 19.08  17.17  18.18

R 3.76 0.98 2.90

LYW S A3B5C5

TR RS IE SRS R 5, ki
ALHL, S ZAEEAE 20 S & B R W 2RI N
E>D>F, BN [ >BHE b >R 2R . 7285 P,
R P R Z AL HORE Z PR I K. R 5 Al
ZACF R IE L LI LN DEsFso ¥R ZE S Al
H D;EF, H5IER RN D EsFs TSR . 456
UE, %08 D\EsF; BRI 20 S Z M IR
(56.94+1.56)%, 115 B I D Es o BB 2248 & 50
(50.49+0.40)% . Fx &3 1 2 1L HOKE M B AE IR IR 5514
D\EsFs, RUBRHBE HE M 1:20 (g/mL) . {242WFHE] 2 120 min, 7
PLIREE R 90°C, Hie LA IR ZAETERE RIRE @, O
AT, BRI IE .

x5 ZUAABRENIZERRER
Table 5 Results of the orthogonal test for the extraction process
of Polygonatum cyrtonema Hua

hia= D E F ZHHRIUR /%

1 1 1 1 48.89
2 1 2 2 44.03
3 1 3 3 56.94
4 2 1 2 46.36
5 2 2 3 51.06
6 2 3 1 49.59
7 3 1 3 43.93
8 3 2 1 48.92
9 3 3 2 51.97

K 149.86 13239  140.61

K, 147.01 144.01 142.36

K; 138.03 158.50 151.93

R 11.83 26.11 11.32

BT % D\ E;F;

24 EIBEFRIKECELTFIE
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PR TR, S E ARG DR, BYE IR, b
i ZACFEARG PRI & Lo RN, A ORI E A i,
MARLT 5 Z ARG IREGR A LB 1:3 (i, E 410k
TS e, A 94 4. LR, EAURRERE S =
H(46.07+2.91)%, #%Z B & & M (1.59+0.04)%, k& N
(199.04+4.61) mg/kg, #F4& GB/T 21733—2008 { 254k )
MEMR LB TEA/NT 150 me/kg, dRLEHINZ LA
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W, BRIBASTEIR, JORRRXR . BRIIL, FBL15 Z A8 d R
W EBAERL N 1:3,
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oS SR WA B 2 AR G A, B AN e e
ARG 2T R T PR S0 0 B K A Y,
M — ELBEE, T8 A A BB RSO R, T
DL L7 A2 NO 255 5 IR T Il 32 A 800% 5 AP _RAW264.7
SRR/ FRRAZ VR, FE AR e S B A5 1 W
M RIE AR, IEREXT TR A R A R g, O D Y
GaBE T A5, REAE MR SMEL UL I W3 4 i A Sz 145 Y

WE 2 fias, 25 AR B O A R b B
RAW264.7 4iiffil, Z5 5328, SXF ML E, FERORE 2 I00R
BN 250, 500, 1000 pg/mL A}, XF RAW264.7 E W4
B A K B — 2 e fEH, JFTE 500 pg/mL B A FIIG(H,
HAHH %M (138.06+3.06)%. HHXTT 250, 500 pg/mL, 4%
KRR B NS 1000 pg/mL B, RAW264.7 4iifif1 i
TR A REAR, P RE RS A BORE 25 AT RAW264.7 4
M EA —E MR . 25 E, 7E— i o v B S L Y,
BB AR A (L RAW264.7 EL W40 i S5 1 7% 7 .

150 +
S 100 +
=
H
50 +
0 3 :
Xt B2 250 500 1000
HORE AT T VR B/ (ng/mL)
215

TE: S50 R L, "P<0.05, TP<0.01, FIH.
B2 BRSSO RAW264.7 4TI 5 A5 1) (n=6)
Fig.2 Proliferation effects of PK on RAW264.7 cells (n=6)
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2.6 BEFESIRNT RAW264.7 40 B & M 2R Y 52

Wil 3 Fis, FH RAW264.7 B2 %) b 21 66 7 e
FORTEAG B AIK A S e ih Mk o 45 IR R, SN BRI L,
PEEZY LPS 2H A7 MR 38N 3 oA B 3 25 Rtk (P<0.01), %
PSP VE ] 5 S X IR AR L, BERSATIK 5001000 pg/mL
L 240 I W 23 1 5 LA W 2 2% M (P<0.01), T 7E
250 pg/mL BJC I 22 Sk, RUIEOERIKAE —EWRE T
A RES LI RAW264.7 BRI NE, HA—E M Fpe i
PRAEH

150
100 -
RN
e
K
50
0 :
LPS 250 500 1000
FORG AR T R B/ (ng/mL)
215

3 BRI RAW264.7 4 i 75 W 5 1 5% 0 (n=6)
Fig.3 Effects of PK on phagocytic rates of RAW264.7 cells (n=6)
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HIRBETRE o MGy RGEZ I, Jo PR AN G 25 48 /N B
RS R B 4 AL, SRR A, BRI /N
FHMSBEME A BLS, WRR . IEHE B0 RN, 2l IRk
Mok B LN 75 5 1 /N R il . ST A G, PK-L 41
G0 6 B b R 35 T 5 (P<0.01), PK-M £ Jfa Ji 1 ot U 5 2%
3 TR (P<0.05), PK-H 41 it iz A1 g A0 48 B0 .38 T+
(P<0.01)o BORG A TR AL R | B i 5 A 7R 20 175 (P<0.05,
P<0.01), &8 BERE K BAT S e 1 s A o 55 1S U 20 A1
t, PC /NS IR FIIR AT B A B & E R0, &
W K 2 0 AT e e e B R AR A sr, HOA
e 4 R — 0, BFIR R W, A5 2t B AT G i 1 o
PRFUO S A, RS 2% 1K & 45 Sy 1 i /R T T A
T ER 2R ZmILFEER NS R B, #RAS
ARG SR G A AR KW, WLk RSk H
AT R R g T T ROk . Ak, AR A IS 4
a5 AR R, d R AT B H R
FAH N 40~280 mL,

a

04l N
%5%0.3 §

JEEHE 50 %

()

e

ZHA *?iilﬂ PK- PK-M PK-H PC [izﬂ
215

TE: a M BRIEELE b MUNERSEL .
K4 BORAS YO G bl BUTE SR 3 01 52 00 (n=10)
Fig.4 Effects of PK on viscera indexes in immunosuppressed
mice (n=10)

3 & i

AR5 30 220 B R 2R ORIE 38 S 5 45 Hh 22 AR HORS FAT 2T
R, W TSy, PEART 140 5 2 H
RBOR A FAERFIEN 123, BUR, EOR AR 1A B3 B,
BN E R, KA, BRTE, XZ2HEaeh
(1.59+0.04)%, ZHlH9(46.07£2.91)% . 205256 F15h 4
SERGEE LR, EORSASIRAE RS 98 S ) O 1 B AR R
73, AT IR B ey 1 i S ReORE, g U H AR
N 40~280 mL(FELAHZHES RN 921.4~6449.8 mg, A%
i &8l 8.0~55.7 mg).
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