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Abstract: In order to explore the lipid-lowering effect of Sanhua tea milk tea, Instant Sanhua tea extraction prepared from rose, jasmine,
tortoise, lotus leaf and ligusticum Chuanxiong was selected as the experimental material to explore the lipid-lowering effect of Sanhua tea
through in vitro experiment, and to optimize the best formula of low-sugar and lipid-lowering milk tea containing black tea via fuzzy
mathematical comprehensive method. Cholesterol esterase inhibition rate, pancreatic lipase inhibition rate and sodium cholate absorption
efficiency were selected as indicators to evaluate the lipid-lowering activity of Sanhua tea in vitro. By adding Sanhua tea to low-sugar milk, the
optimal formula of low-sugar and fat-reducing milk tea was optimized by using fuzzy mathematical sensory evaluation and single factor test and
response surface test. The results showed that the inhibition rate of cholesterol esterase (87.11%) of Sanhua tea was significantly higher than that
of pancreatic lipase (53.91%) and sodium cholate absorption efficiency (3.97%). The best recipe is composed of 0.35% instant black tea, 6.00%
Sambucus tea, 35.00% pure milk, honey and xylitol (1.5:1) 4.45%, sucrose ester and monoglyceride (1:1) 0.10%. The main physicochemical
properties of low sugar and fat reducing milk tea were analysed. The total sugar, crude fat, crude protein content and the stability coefficientwere
0.152 mg/g, 0.010 mg/g, 0.455 mg/g, and 1.048, respectively. This study confirmed that instant Sanhua tea can effectively inhibit the body's
absorption of cholesterol in vitro and has potential lipid-lowering effects, which can provide theoretical basis and data support for the
development of new products of low-sugar and low-fat milk tea with good sensory quality and health benefits.
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Fig.1 Process flow diagram for the preparation of instant Sanhua tea
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Fig.2 Process flow diagram for the preparation of low sugar and lipid-reducing milk tea
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Fig.3 Analysis of in vitro lipid-reducing activity of Sanhua tea
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Table 3 Effect of Sanhua tea addition on the sensory evaluation results of milk tea
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ER U E IR INE XS A SR iR ge . S 4RI A B R B2 AP AN S R BN Y=
(0.09,0.47,0.44) ; Y= (0.21,0.665,0.125) ; Y3= (0.4,0.525,0.075) ; Y+ (0.84,0.16,0) ; Ys= (0.415,0.485,0.1).
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FHRI L E15 N: Hi=81.50; H,=85.82; H3=88.25; Hs=93.4; Hs=88.15,

TEPRFUACHE BEAS I 95245 St o ) semaik B, BRI R e T R4SV PAI R BT EA: Y=
(0.28,0.57,0.15) ; Y= (0.415,0.585,0) ; Ys= (0.785,0.215,0) ; Ys&= (0.47,0.53,00 ; Ys= (0.305,0.525,0.17) .
FHRI L5 N Hi=86.3; Hp=89.15; H3=92.85; H,=89.70; Hs=86.35.

5K 40 5 EIRGEBA A LIE L, EERINEN2.70g (RIFREDE2.70%) WG5S e, N 934
Iy. G 4d 5 EIRGEEE AT TUEH, APEEEFREIRE N 1.75 ¢ (BRI 1.75%) BZEAER 5 Hm, N92.85 4.
(AL, JEFRIEEE SACHREN NG REREEN 1.5:1) N 4.40. 4.45. 4.50 g BEATM0 N RS .
2414 HEATRISINERE

FEAR FCIR LR I I W25 S B MR G rp A 4R P U 2 BB B R R A PRI A 45 R B 5N Y=
(0.14,0.495,0.365) ; Yo=(0.085,0.625,0.29) ; Y3=(0.795,0.205,0) ; Y4=(0.345,0.61,0.045) ; Ys=(0.11,0.495,0.395).

BRI E1S N Hi=82.75; Hy=82.95; H3=95.95; H.=88.00; Hs=85.15.

GO de SRS TILAE Y, BUALLSRINE R 035 g (HIFREM 4 0.35%) WLEEE s, N 95.95
Iy DRI, IEREHEIALZRUEIRE N 0300 0.35. 0.40 g HEAT M S R

95 (a) 95 (b) 951 (c)
R o0 90t & gl
A A
R D R
Biuig | i} | oo
g 85 L 85 % 85}
80 1 1 1 1 1 1 ] 80 1 1 1 1 1 1 ] 80 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 10 15 20 25 30 35 40 4 2.50 2.55 2.60 2.65 2.70 2.75 2.80
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Fig.4 The effect of various factor additive amounts on the sensory quality of milk tea

Z: (a) ZRRM AR RE SR 6%, (b) eFniim et WA RE R GH R, (o) BEMeE R RE SR
gy (d) AEBRR ISR RE SRR, (o) MBI XA RE SR a9 7.
242 RABIKAE S B BL Ty 4R L EARAY
2.4.2.1 WA RSB S AR

F|H Design-Expert 11.1.0.1 ¥ 1, KA Box-Behnken H.Co2H & R A 2 B2, AT e S THRGS AL AL . 18
IR A G0 A BB D2k R E PR, BONMIRAE (YD) BY, i akie it Wk 4.

® 4 MR EIKEIRITR

Table 4 Response surface experimental design table

XI5 ekl BB Y/
A B C D
1 -1 -1 0 0 84.90
2 1 -1 0 0 82.25
3 -1 1 0 0 85.80
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81.10
84.55
84.20
84.50
84.05
84.75
81.90
84.95
83.30
85.05
83.30
84.40
86.65
84.15
81.55
83.65
84.80
85.40
83.00
85.35
86.20
90.25
90.60
90.50
91.05
89.85

2422 Wi ST A AR 2 ST 5 0 pT
I k2 oo H A S B B BCE TR 4 X I N TS PR ER B B U 7 BN s Y=90.45-1.108 33A-0.108
333B+0.387 5C+0.379 167D-0.512 5AB+0.937 5AC+0.3AD+BC+0.812 5BD-0.025CD-3.993 75A2-2.706 25B2-3.025C2

-2.862 5D?%

BARTTZ2 0 AR 5. B P<0.000 1, RUIGIEE REF, #BZENEEPFIH

SSRGS N : BIRLLZRINN

B (A >4 PRingE (C) >IEE 5AMFRIE (D) >=#FRINE (B) ; Hi, AXMBEIESAWNEER
Mg (P<0.01) , ZZHIF AC. BC HEELN (P<0.05) , A2, B C2. D*AHkEEZmW (P<0.01) .
=5 EEEDRMEERE S ZESITE

Table 5 Analysis of variance for response surface experiments on low sugar and lipid-reducing milk tea

7 ZRIR 7 Fo R B F 14 P&
A 201.94 14 14.42 20.54 <0.000 1**
A 14.74 1 14.74 20.99 0.000 4**
B 0.140 8 1 0.140 8 0.200 5 0.6611
C 1.80 1 1.80 2.57 0.1315
D 1.73 1 1.73 2.46 0.1394
AB 1.05 1 1.05 1.50 0.2415
AC 3.52 1 3.52 5.01 0.042 0*
AD 0.3600 1 0.3600 0.5126 0.4858
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BC 4.00 1 4.00 5.70 0.031 7*
BD 2.64 1 2.64 3.76 0.0729
CD 0.002 5 1 0.002 5 0.0036 0.9533
A2 103.46 1 103.46 147.32 <0.000 1**
B2 4751 1 47.51 67.65 <0.000 1**
2 59.36 1 59.36 84.52 <0.000 1**
D2 53.15 1 53.15 75.68 <0.000 1**

KRE 9.83 14 0.7023
DL 9.05 10 0.9047 4.61 0.077 0
HhiZ £ 0.7850 4 0.1962

BAa 211.78 28

E: PERTHABEE (P<0.01) ; *ARTHAEE (P<0.05) .

2423 WA HT S

BE R/
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IWE /5

R ; sy 0‘32 i e 03 032 034 036 o038 04
B:=1E%5/% ¥ esv0a ASERATE/ % AL /%
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ARSI Y
C:4i4- 14 /%

03 032 034 036 038 04

ASHIEAHE/ %

BE VL 57

BEWS/ 2
D B 5 AKERE/ %

032 03 032 034 036 o038 04

a4 < siy
D5 5 AR /% 44703 ATEIFAI % AT /%
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Fig.5 Response surface and contour plots of the impact of various factor interactions on the sensory quality of milk tea
E: () BREERPEL AP ERX LR EBAFHEAE; (b) RFELRFwE LU A4WMe g LA 08 & E
BEZHEA; () RIBLFMnE HHERABERMoE L L0 L@ BAFHAA; (d) ZRF Mo 5 540niieE XLk
HEBAFGHAR; (o) ZARXMnE HREIAER M E LAY BAAFZHEA; () L0 g 58RI M
FREM LT EAFHEA.

AR 81375 7RI Box-Behnken i 2T, R DA H - PR 3R 18] 799 P 252 L At min 2 el S S v 20 181, LI 5
e e b T PR BRE R B B S5 R 2R ORI SR T ARt IR 2L (AD « =B/ (B) « 2i/F NN
(O« WEE SAMERNING (D) SEEPPAAAEMINE. BN S 73 5 AR P A7 A2 8] AH AR A,
o, AC. BC #hEIRED, SOk i@EZL R INR S A PR nE . =AEA i ingE S ai s R s e 2 R 2 5AR

&R,

2.5 RAB AR AR 47 25 5 2 B B W
24 B DR Z AR IR AT L TSR I 45 SIS ARGt 0T, WK 4 B, 28 SRS E P B, 9 91.05

12



DR EmR Modern Food Science and Technology 2025, Vol.41, No.11
5y, BUAT AR BB IR 9 A OB EE T N IR LI2R 0.35%, —AE4% 6.00%, Zhi2E4) 35.00%, M3 5AKERE (5
BIRZHAE N 1.5:1) 4.45%, RERENRSHHEE (SUEIREEEUEDY 1:1) 0.10%.

2.6 RAE R AR A oy EALIE AT AT

2SI E , AR AR A IORE & &N 0.152 /100 g, REM 13 EARAE, 4 0.010 /100 g, 754 GB 28050—2011
(TR B B RN ) PHMICRE RS B<5 ¢/100 ) « 1RFRIT (B & E<3.00 /100 g) K, EEAHR
FEN0.455 2100 g, % GB/T21733—2008 (AKRLY MWHARRIHEARSE (BARSE>0.50 g100g) [
TORTHG: A28 KRB, N 1.048, RUFEMERUS, WK 6, NIFLLYIRIENR IR #E— P 5t 29E T RIFH
filf

* 6 RPERAENRNEZRLIER

Table 6 Main physicochemical indicators of low sugar and lipid-reducing milk tea

547 WhHEN(g/100g) FEHAE/(Y100g) FARASENYI00g) AT A
ARAE AR W5 25 0.152+0.089 0.010+0.001 0.455+0.018 1.048+0.002
SR IRAL S AR <5 <3 >0.5

AWFFOGEIRAE . KA IRIRAE At A1 2 A SR TR AR, R4, I8, IRIRPEDURA TR
TS TP % HBVE =658, 0 = ARSI IS AT T 486V . FEULIEAS b, A0S =5 3|
LG, 193] RPN YR B ARRC /7, HRT 2RI 2 AR bR A TR, UESEHAF AP RAR I ZEK,,
HAREVERAS o TS = AEFAERS A 5 IH B Bl R s P, i) 26 =iA 87.11%, FRABHIER IS 2N 53.91%
G IR EE 1456 2608 3.97%, FHRIGIINEEA S 0GR AR 92 1 B AL 7 AN L5 0.35%,
ST 6.00%, 444 35.00%, WEESAREEE (1.5:1) 4.45%, FREFERESHHEE (1:1) 0.10%; SHMTFHEIE %S
(1) F SRR A TR I, FOME & & 0.152 mg/g, NG 0.010 mg/g.

4 RE
AARIAF BRI YIRS AHAK T GB/T 21733-2008 (ZCRLY Ao @S i H 1T & 255K,
FE 5 ST ST N R R AT BE— 2P (T DU, BRI IR A SRR RS, e e ISR E ., DU

RETIRNEARS . FIR, XEEERAR AT b SO0 0 EE AT S Mt 7T, R, BT TCRERS i KBRS T
PR RBRIIN LI Z, IR BATREE THREVE DR i o S 4%
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