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Evaluation of sensory quality and in vitro functional activity between

laboratory-prepared and commercial Siraitia grosvenorii compound beverages
XIE Jin, CHEN Shuangxi, ZENG Ke, SHAO Ying, CHEN Dongfang
(School of Chemical Engineering, Xiangtan University, Xiangtan 411105, China)
Abstract: [ Objective] Currently, most commercially available Siraitia grosvenorii beverages are made
from dried fruits, concentrated juice, or mogrosides, while beverages developed directly from fresh Siraitia
grosvenorii fruits are scarcely reported. This paper evaluates the functionality of Siraitia grosvenorii
compound beverages from multiple dimensions, aiming to promote the iteration and upgrading of Siraitia
grosvenorii beverage products. [Method] In this study, a beverage was prepared using fresh Siraitia
grosvenorii as the raw material and compared with three commercial Siraitia grosvenorii beverages

(designated as Commercial A, B, and C respectively) in terms of sensory evaluation, content of active
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compounds, and in vitro antioxidant, hypoglycemic, and hypolipidemic activities. [ Result] Results
revealed that the laboratory-prepared beverage achieved the highest sensory score among all tested products.
Specifically, the mogroside V content in the laboratory-prepared beverage was significantly higher than that
in the three commercial beverages, measuring respectively 12. 52, 3. 59, and 3. 56 times that of commercial
Siraitia grosvenorii beverages. Regarding polyphenol content, the laboratory-prepared beverage was
significantly higher than commercial beverage A but lower than commercial beverages B and C. Its flavonoid
content was significantly higher than that of commercial beverage A, showed no significant difference
compared to commercial beverage B, and was lower than that of commercial beverage C. In terms of
antioxidant activity, the laboratory-prepared beverage exhibited significantly stronger ABTS radical
scavenging ability than commercial beverage A but weaker than commercial beverage B, with no significant
difference compared to commercial beverage C. Its DPPH radical scavenging ability was significantly higher
than that of commercial beverages A and B, and not significantly different from commercial beverage C.
Regarding hypoglycemic and hypolipidemic activities, the laboratory-prepared beverage demonstrated
significantly higher q-amylase and pancreatic lipase inhibitory activities than all three commercial beverages.
However, its a-glucosidase inhibitory activity and glycocholic acid binding capacity were significantly lower
than those of the commercial beverages. Its taurocholic acid binding capacity was significantly lower than
that of commercial beverage A but showed no significant difference compared to commercial beverages B and
C. [Conclution) The compound beverage formulated from fresh Siraitia grosvenorii fruits exhibits
significant market potential and promising functional properties. This study presents a novel approach to the
deep processing of {resh Siraitia grosvenorii fruit.
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1 #E5FE

1.1 #R5iK7F

T A (BHP DR RED , BBCAK. TEDR. . He: T B RZW®%
DRSO . BURCh/K . JREEHEEE . T2 UUR. D28, AR, gER C. kRS
B TE C (AR TS DURM ARG . BB K. WP DURE . R, o, HE;
SEI il A B DURE A OB, BoRR K . BERDUR (P K AR AR DR A R A ED L AT
(BB BFEEVRHARA D . KH CEBOREEEMARAFD . 4 7PN .

FT L EEFR. BAEM, R TIRF (R ARAE S KEE4EAEE E (Trolox) .
2. 2-BRA-T (3-2 0K JF WE mR-6-fE BR) 4% (ABTS). 2. 2-Bf JE -1 9 3L R 3t
(DPPH), 3£[ Sigma-Aldrich A ] #MEIH] . o TEM . A EHEEYRH RO AERA
Al BUURE VL XTEEOREy (PNP), 4-fif R TR M (P-NPB), H HE M. IS
B, HEMMRE. RN . R R b, WA R . PR RE . g kA
FEBHEE B A BRA W 5 41 R B o D-IL W 75 25 B 7 (PNPG) , R IR, IR it A #)
BARAA: O, Pl QR , REdRHE LR 5 R A .

1.2 u#E5E&

PHS-3E pH/mV it, [ ifE LB 2# A8 B A BR A Al CR400 F Rt 2L, HA
Konica Minolta A &) ; PAL-1 #7163, ATAGO (EH#H) FESAF; UVmini-1280 £ 443
. B (B ABRAFE; HBS-ScanY 4 [ B R4, B a0 78 2k 4 W B 5 A R A 7
LC-20AT 20 AH B354, HAS B A+ .

1.3 FHi%
1.3.1 XBWEFETANRESHUMRE

D WEUE: PRIk s s mor fE D DUR , TR T .

2) W R UR VR R EES DURYI K 3 cm x3 cm Btk .

3) KA. 1 30 B (w/v, g s mLTY) MK, KKEIERK /D KE
20 min.

4 pbuk. BRI T 250 HIEM .

5) WMEIRL: WM 0.4% (w/v, g mL ") M, 0.9% (w/v, g+ mL ") JEFH,
0.2% (w/vs g+mL™Y) f4, 2 10 min.

6) IUE. BT 250 HUEK .

) BERRT: IRVEHEREA 100 mL R il ) PP SRR S #ET A E (100 'CL 2 min) .
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Fig. 1 Flowchart of laboratory-prepared Siraitia grosvenorii compound beverage preparation process

1.3.2 FNRBRBEREEN
HREFAG 104 6552 S ai Ll =Aad . PFM ERYER 1 bk,
Xof S 36 5 A T B ORI AR L R . PR SO AT HE . ISR A RE S BRI . B 4%
BB Fror =7 ) (GB/T 12315-—2008) #4T Friedman K5, LU ERCE & 1) 1B 3%
PE2E S L R 38 BB AR SR v 1) B g
#1 TRFHESHTESNREAUNBERNE

Tab. 1 Sensory evaluation form for laboratory-prepared and commercially available Siraitia grosvenorii beverages

PEAM 8 bR A 7 A
RE W 26~30

AR (30 43) RS 16~25
NEW 1~15

R 26~30

Wk (30 43 ER=E=57e 16~25
REW 1~15

R 16~20

i (20 43) VOB K 11~15
ANEK 1~10

BB, TEEY, TUikE 16~20

B (2040 IR, & DI 11~15
i, SRR Z U 1~10

1.3.3 FARRBEEZHNE

MUE 22, K FE SR FRIL, EFE M A RO - T4 €0 22 A3 A0 5 T e B 0 S5
b FEALZEREAE M AT 3 DAL E BT PATINGE - M 2ZERT LIES CIEL o™ 0" REFRIR,
AKX (D PR

AE =VAL> 4+ Aa”> +Ab" . (D

K. E N2 L AW a HLLGEE; 0 HEENE
1.3.4 FNRRBATBAEERY pH Bl E

AP EDE P& R TR o6 . pH AR pH 3l E
1.3.5 FNRRBSBHHNE

SR T AT E . RPE B . R AR AR IR B 10 A5 AL TAEW . BL 3 000 L FE
WTBEOLE, FMKEKINA 250 L AEARE TAER A 400 uL 7.5% Na, CO, W, 121 #E 6
N 30 min J5 I HAE 765 nm K AR (WG . BC AN [R] R B 1 18 1 TR VA A ST b oA il 2k
RGBT NEE TR Y ERR, 0N mg GAE - L'
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1.3.6 FXRRHFWANE

%% Tavanappanavar 2 [ BF 57, ARG . B 1 500 pL FEWAHK RS 10 uL 5% 1Y
NaNO, AN 10 pL 10200 AL (NOy) ¥4 SO0 5 min, A 140 pL 4% NaOH ¥
VIR A FE 8 RN 30 min, U HAE 510 nm P AN AW IG (R . e N [R]85 T 35 Y A ST
PRk . SR DU THRE S T R OR . B mg RE < L0
1.3.7 FXRRBTXRME VHONE

Z:2% GB 1886. 77—2016, A5 i B DURLENT V WA mg « L',
1.3.8 FXRKH ABTS HREBFKRENHNE

5% Zhang U HIRESE . WAEE . W50 pL BEWCRT 2 000 pL ABTS F i & TAEWRIR &
B 51 5t BB 30 min, 1 E HAE 734 nm PR AR R IEOGAE - A R e R B Trolox A e ¥
WS RHEIT 2 . S5 2R LA AR A Y Trolox MR, iy TE - L 1.
1.3.9 FXRX# DPPH B B EBFRREE W E

22 AR 7 H O AR SY . RIVEB . 4 1 000 wL DPPH TAEHUA 200 pL FEBUR &35,
HESE R 30 min f5 I E HAE 517 nm A AL AW OGE . BE A 8]k B 1 Trolox A i i W 2 ST
PRUEIn £, S5 LA THAE 19 Trolox YKo, BN TE - LN
1.3.10 ZNRRE o-FEHEFEHEI G FEENNE

Z:2% JH YR RORE RS vk MRS . i 0.1 mmol + L', pH=6. 8 11y
BRIR 6 22 vh Vs W IC 05 78 0125 U » mL 'Y o WA WE 1 B T AR W, L 200 L TAEW S 100
pL BESREWCT 37 C AR 10 min, A 100 pL 5 mmol « L™' ) PNPG, 4k2:7E 37 C
TR 20 min, BfJESEEIATA 100 pL 0.2 mol « L' Na, CO, & |E . 7E 405 nm i K &bl 5
W OGARL s BAT S D Ay PF P X B o ) 2 T R R A N () R .
A, —A,
A —A,
b A CHBERR 2 iR AR AR SR B W RO E s A R 22 b ¥ W AR BE VMR & W A
FEA IO s A IR B Y RIOEIE s A BRI 22 i W AR B I MR & W W OB 1
13,11 FNRKRE o€ B EIHE SR E

ZHB— RS RIPEE . A 0.1 mmol « L', pH=6. 9 Y8R +h 2 v i
i 1% 719 100 U« mL ' o JE K3 A TAEWR . B 100 pL BT 50 pL ARHRAE 37 "C I 10 min.
I TS T T B W R R 2% WA W, 37 C R 15 min JFAITA 750 pl 3, 5- TR JE K b R R
oK AR 10 min 28RN . IR FEIR IS . B 20 L SRR B TR BB 10 £, I E HTE
540 nm PR AL BIEGAE . BTR AE hy BH XS B L oo B R 2R A A s (3D s .

A, —A,
A A CHBERR 22 i MACE AR SR S WA OGAE s AL R 22 iy WO G 1 WOIR & ) F0
FESR R WOGAE s A RIR G Y RIWOGIE s A IR 22 s v A Q2 il 15 WOIR 6 ) WO
1.3.12 FTNRURBERLLESEADNNE

2% Zheng S BISE . RIVEEEC. fH 0.1 mmol » L', pH=6. 3 AR 2% vh i T
Hi3E 7343 512 100 U « mL™" (19 B 8 H B A B RS AR . B 1 mL AR5 3 mL 45 H g
WA 1 mL 0.01 mol « L '"$hRIFEWIRA YIS, WM 1 h (37 °C, 180 r« min ') . J
pH % 6.3, MA 4 mL JEEHMEIKLALRZG N 1 h imA 4 mL HEERMER (0.4

uﬁ:(y— %<mo%, 2)

I.a=0— ) X 100 %, (3
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mmol « L) {5 mL 4 HEE 4N A (0.5 mmol « L™ '), 8 000 r » min ' F&.L 10 min. HY
I mL B3RS 3 mL 60% (w/v, g mL™") WHER 70 C/KYE N 20 min, vK¥EF 5 min Ji5
8 FLAE 387 nm P A AL A W B AE . TC I AS [ e B A T IR R i s R A A i IR R A R ST b T
Mk . a8 GRmtEAX = @ s

c
B=(1——=") X100 %, (4)
C,

K B AMEMRERLE G, Vs Cooinin H & R fE WO . (0.4 mmol « LY 5w i 4 6
AEPR BNV B (0.5 mmol « L1y Cy o 54 b 52 N 780 4% H 20 H 192 40 v g vk T2 8 o) 4 24 il
LT B 5 A B W AL B mmol « 1
1.3.13 iSRRI A B B 410 1 3 1 B =

S A H BT« weah IR AU R R AE RS, AR B . T 0. 05 mol - L7,
pH=8f% Tris-HCl ZZ vhiF W RCHITE J1 24 50 U « mL " {4 [ 5 107 B v 0, ot 1] — PPk S 10 g
0.01 mol « L' PNPB. #f 700 p L. Tris-HCl 2 b %W 5 100 pL FEMIR ST, #EINA 50 pL BEAR 5
MW . 37 C TR 15 min, BEGMA 150 pL PNPB AW, 4k%E% % 15 min, ¥i/KIA 5 min
AL TR . 4% B — 5 H AR B S . I SE L AE 405 nm R AR B W OB . BRI R At O B
PEXT R

TAC ) A [ e S % X e R Ty V8 W S b v I 2, 2 BEORE o BN VRORR B LA E 405 nm
A I E WG

_ CowV
tV’

) 5

X
T, =(1—22) %100 % , (6)
X

A X RN EETE R, BN U« mL s Cowe Jg X5 A 35 28 By ¥ BF A0 2008 . 20
pmol » mL™" s V Ry R R R AR BB AR . SR mLy VORI G O ACE, B mLs R
SO I () (R B B ming Lo 9 JBEAR WG BEA0E 22, 00 5 X il 5 i 10y T O o BqE . B
U mL ' X OIRNBER A 8E . A6 U mL .
1.4 HiEsE

T S0 ST 64T 3 R E 2R E . A WPS Office, SPSS 27.0 1 Origin 2022 &b P01
2. R ANOVA P ZE 2250 Hrik . Duncan £ 8 HA /3 Hr ik ilb 47 8354 43 (P <C0. 0528
ZRRE) . LLCPIE S ARERET FORSS

2 ZR5itiR

2.1 FRREBBREIEMH

A 2 TR BRI B R, S A B DU B A OB FE AR L R D T A A B B
Fohh 3 i 8 BB KOEE (P <C0.05), Wi A, By CIRBHEIN R EHEZER (P>
0.05), == %A Ry 50 56 2 il 45 2 DU PORE SR 9 65 5 DR BV IR F AR . G R T R, R
WA, MBS DURUCR 2k . TR s LR E SRR AR BB E S T E B
MC (P<0.05), S0 ANTREEEES (P>0.05); WE A BHERNSNEES THE
C (P<<0.05), HASMETLREELR (P>>0.05) . L4830, Wk, GF, BIFEXA4
ANITEORA . SRR R DORE A UOR B B S T (P<C0.05), T8 ™= iy 8
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SrHE ol A>B>C.

B2 Ak E Ui . S s il s 2 DURE S UCR BRIk, T A B, T B R, T
B Cm . SLEE R &M IH A SRR —, T ARZ, T BHEK, 1 C K
28 . JRCE VR PN J5 TR BRI A SR EON R . EAHENIE . LRSI A BRI A 4 2R
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Fig. 2 Sensory evaluation of laboratory-prepared and commercially available Siraitia grosvenorii compound beverages

2.2 TNREMELENE

ME2AH, AFEERM L . a . b MIAE ZRIWARF B EMEZESR (P<<0.05). L*,
b TREHESHEASHEBSTE Ca” . TEA>TE B>HE C>LHEH4& .
AE: i C>iitE B>t A s il 4 . Bt ol A, S50 % A A i 10 52 B Tl B AR
i PO BTSSR SR 3 JRIRAEY 4 R OB R S5 R — B0, S5 A AR A (8RB AR
o, W A MBE R E, TTE BMEE O A, T8 CRHEHE B AR R A . A E
TEW o mAe A FRE S I EEE B S (P<T0.05), WAMEIEY & &, i B> 505 % ki
H oW C>THE A4 BRI ERRYE, H pH AAERFELES (P<<0.05), Wi A>Hi#E B>
S = il 5 > C

F2 LTREHESHETNREAWHNE LY

Tab. 2 Physicochemical properties of laboratory-prepared and commercially available Siraitia grosvenorii compound beverages

= L* a’ b* AE Al sk [ T2 ) Brix pH

S EMAA (29.8240.13)"  (0.544+0.02)9 (8.4140.08)"  (56.90£0.12)4  (0.702£0.00)" (5.4140.01)¢
[REAN (25.74+0.22)° (4.714+0.06) (7.05+0.23)° (60.73+0.20)¢ (0.10+0.00)4 (5.914+0.01)®
T8 B (23.4240.07)¢  (3.60=0.12)" (0.2340.09)¢  (62.6640.07)"  (2.3740.03)* (5.484+0.01)"

i C (21.0540.11)¢ (2.3540.12)¢  (—0.2940.04)4  (65.03+0.11)" (0.30£0.00)¢ (4.6040. 004

T FSVEE EAR AR R 78RR 7E P<<0. 05 K LREZER. TH.
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Fig. 3 Laboratory-prepared and commercial available Siraitia grosvenorii beverage image display

2.3 TARBRMPAESH, HIR, TNR#EFE VI

&3 AH, LBEFRFPUREARKBLZH TR EMTHE B C, 2HEEMN
74.09%~87.78% (P<C0.05), BEmmTHE A, BHSEM L5 (P<C0.05) . 1%l
ORI B R B B AR TR C, BT C A 89. 34 (P<C0.05), STt B BH
PE2R (P>0.05), BEFETHE A, 2HEEM S 34 fF (P<C0.05) .4 fikEFMHH 2
Ty . BT S R R W 2 v R 2 iy L EORMEC O AN TR T R, X ST AR A RS
g /N XU R TE 1 B DR R A R R OR R 2 &R 1,878 mg « L' Mubeen 5V AFSY &
IR A B 75 2L IR TR & I ) 4 1 U0 B DR ARORE v 2 8 5 5 f = AT 3K 144,78 mg « L SRR
SECOURIE R R DU A OB LR S R 25048 mg - LY RGN RV oY R AR LS
BT AT DURE AR, EE & =T RLAE] 1 112,04 mg « L' i B. C 2 BUR
TV ERRESTHEA (P<0.05), 1sLm % Hl & YO 2 DURET V& & B m T 3 Fl
TG, ARETE AL B, C912.52, 3.59, 3.56 4% (P<C0.05) . %&b, SCiasiil e
MW WE SRR . POCRET VSRR ES TUESM,. EX 3 AW R
SrPa bR BAA BRI H

#3 LRFHESHETNREARNALH. HM. BNRHTE VHESE
Tab.3 Content of polyphenol, flavonoids and mogroside V in laboratory-prepared and commercially available

Siraitia grosvenorii compound beverages

FE & L&/ (mg GAE« L) W&/ (mg RE« L™ BICRE V & &/ (mg - LD
S % 1 A% (85.3543.26)" (706.01425.06)" (309. 28418.07)°

it A (57.0140.93)¢ (84.66=2.57)¢ (24.7042.91)¢

i B (109. 4641. 33)* (702.49438. 82)b (86.17+2.11)°

it C (102.5141.57)" (790. 2546. 87)* (86.92+5.37)°

2.4 FARRBEIIMIELBE ST

P 4 J7R T S A 5 T B DUR A OB AR SN SR RE D . AT, 4 0T Y
ABTS [ 2 FBRAE I 4b T 1. 6~3.8 mmol TE « L' HhSigh il s Miii 8 C 49 ABTS
MRS BRAE D & S T AT A (P<<0.05), fRF M B (P<C0.05), XAl AER i T %3 okt
W e 2T L AR R BOR Y g R CP B BRI L S E s R C R R
DPPH H iy W5 RRAE S (103.85 pmol TE « L', 104.33 pmol TE « L) B E®E THE A,
B (85.24 ymol TE - L', 82.17 ymol TE « L") (P<C0.05) . i C Hriafbih & nl g
TSI T B AT R S w4 OB T ABTS B BBV BRBE T B & T
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A8 AL EFHE B, S8 C R R E %S, % DPPH [ i 00 B ) 0 %55 T A fi
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Fig. 4 1In vitro antioxidant activity of laboratory-prepared and commercially available Siraitia grosvenorii compound beverages

2.5 FIXRIRBLAER S B I #E 58 F1 39 Lb

H1 5l e BT JROME A D BE P ok B S s 1 OB A oo 9 0 B T D SR R A
T3 M ELDRZ AU (P<<0.05) . W AL By CHY o % 458 H B 6] 500 5 2 50 6 %
WA DR 1. 28, 1,64, 1,59 A . SCI & i A DORHAY o T84 B0 ) R 038 o T 3 A 45 7 A
(P<<0.05), 5l A, B, C2.66, 1.41, 1.76 fi5. 5 3 Zii /=ML, 2562 6l
F 7 A o VE R BE RO TEVE S LF . RS A AR T B K AL W K i AR SR L (HR A o A
Y T ) 35 PR A 22 . BRIV R SROWH /A fife o 2 1) 410 1] E 0 58

(a) 100] —2 (b) 500 .
= 1
RN b
B 80 b s a0 |1 5
g 9 d = 7 :
Faung R L cd
=40 2 20, ) 1
& o i
# 20 T 104 1
&
0:
OCRTEm AW WEA  mEB  mEC R B MEA TEB AEC

BS5 IBREHFEESHEFTNRESRHEIIM IR L

Fig. 5 In vitro hypoglycemia activity of laboratory-prepared and commercially available Siraitia grosvenorii compound beverages
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Tab. 4  In vitro hypolypidemic activity of laboratory-prepared and commercially available Siraitia grosvenorii compound beverages
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