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ABSTRACT: Objective To optimize the formula and develop a composite solid beverage with both functional and
eating qualities, utilizing Sesamum indicum L., Glycine max (L.) Merr. and collagen peptide as the main raw materials,
supplemented by maltodextrin, inulin, sucrose and sodium alginate. Methods The solid beverage of Sesamum indicum
L.-Glycine max (L.) Merr.-collagen peptide was evaluated based on sensory scores and reconstitution properties.
Single-factor experiments and orthogonal experiments were conducted to optimize the formula for the addition amounts
of Sesamum indicum L., Glycine max (L.) Merr. and collagen peptide. The main nutritional components and active
ingredients of the obtained product were evaluated, and the in vitro antioxidant activities and the powder properties of
the product were also evaluated. Results The optimal formula for the composite solid beverage was determined as
follows: Sesamum indicum L. 25.0%, Glycine max (L.) Merr. 15.0%, collagen peptide 6.0%, maltodextrin 42.7%, inulin
10.0%, sucrose 1.0% and sodium alginate 0.3%. Under this formula, the product exhibited a uniform and fine texture, a
mellow and smooth taste, and achieved the highest sensory score. Its protein and fat content were 17.7% and 17.1%,
respectively. The content of total phenolics, melanin and anthocyanins were 13.10 mg GAE/g, 10.02 mg SME/g and
0.15 mg CGE/g, respectively, demonstrating certain antioxidant activities. The powder characteristic analysis results
indicated that it possessed good reconstitution-dispersibility and flowability. Conclusion This study successfully
develops a Sesamum indicum L.-Glycine max (L.) Merr.-collagen peptide solid beverage with excellent sensory quality,
rich nutrition and antioxidant function, providing a theoretical basis and technical support for the development and
industrial application of deep-processed Sesamum indicum L. and Glycine max (L.) Merr. products.

KEY WORDS: Sesamum indicum L.; Glycine max (L.) Merr.; collagen peptide; solid beverage; antioxidant

activities; reconstitution properties

BRI, U ST . RS A A
B IR, TTREIES A . AR | (R
S, TSRS S B SRR 2 12,
SRR, LU . S (8 Pt SR B 60 i
KBS, WA RN | s A 0,
SRR, AT, R T R
7 RGeS, 7 T B o e P
R RN (e R, St o Pt ARCLEHTIEI O TR L R

zﬂ:%, >, ‘E‘“ A » e l%;h:” '3 =y
L e o E A M s L
o T ORI SRS 7.
WAL 22 ST Sy TRk SR TEQA, L Ol L
e S N ABIGELLBS R, ST I S Bk,
TRk, Mo, RRERYIC; BRRISTEA PPDL R AL e BORCREUR R T
BN RIS Al ORI A
PIREE, IR, BAT, S, . T
o . \ B UK RAERE L, JEX = B RER sy . B fL
PRI SMRIE ], FR I (% U SR ey O e
B e s Ee e g TSP, Tt S
Wﬁﬁ%iﬁﬁﬁ%hégfﬁig:mgagig@r IHALH S A TR, BB . B A B £ R VR
i P PSR RS IO s A % S TR B
I o
NI AR TRAEIRIE, h 1 MRS
BT HIT I . 2R VIR DU ‘
11 R 5F
FBZRGHFD F5000, 77 H#IAERD); B

0 51 &

A NATEFE R RS T, BA R E @RI
R UOR T S R . g i R A, A
HRZHE, BE Bk, BAHAE, WHEFEKZEH . /£
R, EAR. MRS E SR IG TR, SRS
B VBN R S DR A 7R AR BT A 32 T, W T T RE

FRerWte R W], BRZRREA AL . SR DU MRl
L R AR R, LR A E A ZS T RE S

H(H{ R,

EEAE . EAR. REAR. KIEREEFRDRERIT D]
P, ORISR ORI, A G S
et e et e, RATHUALL | el K15 i i h e £
JRE I P o b S B A SRR A A /N o3 4

PEHIREET); BIERERAK. %50 . Z2E0E . 1. E
PERRAN (AR, M A R 3R AT PR A H)

WRE TR (GEE =98%) . K AEAE R -3-O- i A b (4
= 95%)( IR AE YR A B2 Rl ), ol £ A (0 3K (Ll



%5 16 3]

XU, S5 PRZRRIR RIS 1 IR AR E 7 pIe A B b 5 4 A 3

=99%) . K¥EMEYE: % E (Trolox, 4li[F =98%). ¥E%
PR (B >99%)(3E 18] sigma 23 F]); Bkid BT AE AL RE )
(ferric reducing antioxidant power, FRAP)AF | &n(4: b2k, -
KAV AR, FEE, LB, KKEmE T
L TABRZA F); NaOH[AMT4L, 8 R () 2t A BR 2
Al]; HoOu(4lif 30%, | A sIBHE A R A F).

1.2 UFE5E%

PEO-6 #5 4 (TEIXSEFH 1% 25 A BR /A F]); LG-100 #3 AL
(W2 T B AR R 2GHLRA BRA Fl); V-10 BHEAHLO M
JH ML PR 7]); Heraeus Multifuge X1 RIB.LALGE R
FEBR KA R B A FD); Infinite M200pro i 43 (B8 b F)
TECAN A H); TU-1900 285035656 B8 (A ot 8 Hrd AL
A IR FFEL F]); BS124S 4347 K- 0.0001 g, i [ 7€
ZRIWREAER A A .

L3 WA
13.1 ZZRIZEZBRBREOREKKAAGHELD

B RRAEEFE P4 150 °CEHl 12 min, BEAE
180 °CAMF T 1% 10 min, #5lJ5 R HR B EHAT 30 s
FUR A, A 2R . A SR IR 1 KA A TR] AR
G, MAGEREERY . A2 2FWIG . RENE . T B SRR
HEFT 60 s ¥piE, i 80 H il IS A AR & . T2
TREEE 1,

s PR TR IR] 1.3.2(1),

(3)BE B A SRS in B A5 et 7= ol SRR o 3 R v R e A
Al

FHR 1.3.2(1)F0 1.3.2Q)H 8 254, % 10.0 ¢ 2
ZREM . 7.5 g BEN, BE IR FURESINE 29 1.0,
2.0, 3.0, 4.0, 5.0. 6.0 g, MAKFIGHIEIFNZZ SRR HM 2
2 50.0 go PEVIEM TR 1.3.2(1),
133 EZRE

TEA R ZR I A b, DURCE PN WS bR, E—4
B Lo(3hHIEAR S X 2k . R R AR (1 RV I
ik, FHEEARERLE 1.

®1 EXRBEZKER
Table 1 Factor level table of orthogonal test

K- A 2RSS B RIS C KIEERAKE
/g Jiie/g TkE/g
1 7.5 5.0 3
2 10.0 7.5 4
3 12.5 10.0 5

1.3.4 BEWHRN
2% QB/T 42212011 (AWK ) il BB P
FREWFE 2, g5 15 £ EIEE T 4.

*2 BEEITERE
Table 2 Sensory evaluation standards

150 °C #5 1 ﬁiﬁ/\ﬁﬂ g
b i 12 min (A s B B, i
BTSN gomm AR

X NG

ey YOoRL#

180 °C K%l
10 min
P 1 AR ZER AR S I K ISR TORE T2 A

Fig.1 Process flow chart of Sesamum indicum L.-Glycine max (L.)
Merr.-collagen peptide solid beverage

132 #HERK

MRPE T TSLES, S0 M SRR I N 458 10.0%
TEHE 1.0% ., MFEERREN 0.3%, FE47ILLER 2 RR ., B E R 5
FEAEMRB IR AR R, DURT RS A A M A5 s,
1 5 S A SRR I v L

(V)R BRI X 7 i SR SO R e 2 1 52

[EE 7 AR BN 50.0 g, TN 5.0 g BTH, 3.0g
B IR IR, 120 2B 2 RSN 4y 518 2.5.5.0,7.5.10.0,
12.5. 15.0 g, MASBFERIAIZE PN = 50.0 g0 &
R 80 A, A 60 cCalidk nhiE R, Mgl
HeB IS H TR E VRS, FRI e A oK T8 51

(2) 8 R AN IR X 7 i SR SO R e R £ 5

R 13200 E A& E, TSN 10.0 g BBERREY 3.0 ¢
BRE R, BE BEHEINE 58 2.5.5.0,7.5,10.0,
12.5. 15.0 g, MAS AR ZEMR AN E 2 50.0 g0 7

e FHIE 353
B 16~20
5(20%) A 10~15
R ) 0~9
B W) R AT 26~30
JE A R 20~25
G L 10-19
B RAR IR O IC A R 0~9
WA AT 26~30
B WA A e 20~25
HAPR(30%) AR — 10~19
APIRIRIR, A IRIR R 0-9

R B AR R
PR R, T S 0k e 10~20
FUQ20%)  r1 oLk, A 50k ek 0o

1.3.5 e idibmaagn g

(DI

IKAFEHEE S I GB 5009.3—2016 { &b A EE
PR B KA IE ) (EHE T, 105 °C), KAr& &
ME 28 GB 5009.4—2016 (&M &L EFKhrUE &5 IR



! £ e G A 2 A

FH1TE

SIIE ) (RBeRs), BRI E 2 GB 5009.5—2016
CEMZREZRE B8 B BRI )L E ZE),
JE D7 E B GB 5009.6—2016 (£ 26 4 [ S bRk
BT BRIRIIE ) (RICERBUE).

Q) B AL AT o i

2% Zhang %Ny IS VEIEE. ERIFRIL 2.0 g
&, A 20 mL ZE AR EIFEI 30 min, BLOHEE,
EEARI 2K, &I LW, WRWAEET, BIA 10 mL
BV . S R AR I E, DR EFR Y
(gallic acid equivalents, GAE)#/~, Bl mg GAE/g; fEfaH &&
K pH 7R 223600 8, DhR ZE 44 R -3- 4 BT 2 &
(cyanidin-3-glucoside equivalents, CGE)3&7, Bl mg CGE/g,

QBROREE

S PR AW s S R HERRRER 2.0 g A,
JIA 100 mL 1 0.1mol/L NaOH, 65 °C/KE4ZHR 80 min, ¥4
G, BDBREDE, WE HIEWR, 4 E 100 mL HRANNE;
0.3 mL AR, ANA 1.2 mL 30% H,0,, 50 °CREIESZV 2.5 h,
SRR I TR G HERR S, LESUR I 350 nm R S
£ 450 nm FESOLHE, BREARTEDBASBRAT G
(squid ink melanin equivalents, SME)#%/R, Hll mg SME/g,
13.6  Brihadia a7

(VKA IBOK MR 4L

SRR PO A VRIS S MERRRER 2.0 g 4
FBCAEE B0 (m)H, A 30 mL /K, #&¥% 30 min 5
Hb, R B AEERGMm)T, EOEREm), Ba
M B E M), KEPMERS B (water solubility index, WSI)
FI 7K M 45 $ (water absorption index, WAI)H% 2 = N
(D~Q)FimR:

WSI/%:%HOO% (1)

WAI/(g/g)= % )

(2)3 it )

SRR I VRIS B . MERFRER 2.0 g BF
S, A 100 mL TAE 70 °CHYZK, B T0 iR as i 1k
(30 r/min), CEMHASE A BT BT ], EARIE 5 K

G)KRIES

2% Huang ZPU 5 MG Bl . MERIFREL 3.0 g kE
th, ZRME ST 3 om AR B S A A B S B R AR 1,
HEFRUBC RIS, 0k 53 A 1) VG T AR () P s (), EE A
SE 5 W WIEMIFAARMG)IIR:

R 1E ff/o=tan( %h ) (3)

@
7% Huang 552U s AEE B0 HERFRI 3.0 g Ff
dh, BISI M TR — s, K — BRI R 90%

Wik kAR s, B (L) FB AR b S 5 7K i
RFEEE 20, EENE 5K, BATEARXGWT:
T ffi/o=sin!( hf ) (4)

1.3.7 BTN Z

S H i I SCRE 77 (oxygen radical absorbance capacity,
ORAC)Z: MR F s S 21 Jy i 2, S5 LA Trolox i R,
B pmol TE/g; #RikJEHTAALAE IR FRAP 2] &l E,
ZEIRLL Fe? YR FoR, B pmol Fe*'/g.

1.4 HIREAIE
S 25 I DS P AR ME W 22 7R, Microsoft Excel
2019 BRI T R AL BR A4, Origin 2026 FRAFER .

2 HER5H5H

2.1 BERAMEBXRRE R EME S
LER I

HIP 2 AT, BB SR ZRRAS I BRI, 7 T
ORI, MU 10.0 g I, 77 3RS o
PRIy, B IOl ) 2R BRI AR B S IR R B
TR IRAS IR G, R R KR PR ORI K A 4 R S B
SRR BT RS, AT R MR I BN, R 2R
Ll AN e e S R I KSR R S NG SR € 7DD W T L F
PEIMAR G ZE TR Al MR, S BCRAOKIE TR G BT
(G MY I T NS i3 i RS S e D R R R ES
W2, PEURZAEHER EIFHL GEAh, MunEEy 10.0 g
W, WK PERS B AR, T RE ST A A R G 32 45 4y ik
TVERY 5K AT O, AT BOERES e e ER 5] 430
ik, BZRRIE S 10.0 g B, BLL T SRR b
Jo, (RIS S BRAS e (5 A5 20 BT
22 EBEHRMEN~RERE &R AR
LR

HIPE 3 AT, BEE R ERSIIE RN, 7 i
OB ETHR R RERE S, U 7.5 g I, )7 AR AR
R M E I, HARENZEHERSROOLE. HRE
YIS T 7.5 g I, MREKIETERSEUR H R, ok
FRBCRET R, BRI TR P IR R A5,
FILHHAGR A BRI K, s A s, T2
RAECE (<SP T UL, AR T IR R B,
P TIRELAG T HAb R KA MR T 2520 Rt PR Sk
AR 7.5 g N, BROR 17 A AR XU AR o

2.3 REZEBKRMEX = REERRMDEERN
FMER T

AP 4 TR, YRS FRES IR /D T 3.0 g 15, )7 b



%5 16 3]

XU, S5 PRZRRIR RIS 1 IR AR E 7 pIe A B b 5 4 A

R KRR IR T 3.0 g Y, 7 T 94

T R o LA RSN X 7 i 1A R A KR R
WK FE BOCHT RN o X 32 22 5 TR AR EA 2>
TN RKYE . TR ERK AR E S TR, DE

7.5 10.0 12.5 15.0

AZRRES IR g

25 5.0

FE: ARVNG SRR AN RIS 0 2 20 50 2 (o) SR 37 23 oK M F B AT 3 22 5%, P<0.05; ANIF]

WSI1/%

|w]

2.5

EZAws1[__Jwal
D d

N

5.0 7.5

10.0
PR INEL/g

25 150

PSR B 225, P<0.05, Tl
2 PRERRUS I T 7 SR i BT (A) A R A (B) A
Fig.2 Effects of Sesamumindicum L. dosage on sensory quality (A) and reconstitution properties (B) of products

N w
n )
WAT/(g/g)

(A) 00 ®)75¢ 77 wst WAl .
C =3
701 €
80 - _{_ % BC
K 0l & 7
= 3 :i"i
m el 60F |a a | |a
it 7
50l st
40 L . . . s . solA 17 2 2 7 '
2.5 5.0 75 100 125 150 25 50 75 100 125 150
BT HEINE/g REHT IS/

3 SRTOB A X SR BT (AR (B R
Fig.3 Effects of Glycine max (L.) Merr. dosage on sensory quality (A) and reconstitution properties (B) of products

65 -

55

(A) B)70¢
100
9+ d d d
80+
B 70¢ b £
Bhin
# 60 F
a
50 -
40 1 ! 1 1 I 1 50
1.0 2.0 3.0 4.0 5.0 6.0
JBe SR A ks n /g

60 -

Y
SN

ALMMMMk

NN

—_

.0

wsSI[_JWAI

% Rl

/ |

e

RlEnEn

e

2.0 3.0 4.0 5.0 6.0
e R A RS &/ g

4 B RUER AR I X i SR i BT (AR (B ) R

Fig.4 Effects of collagen peptide dosage on sensory quality (A) and reconstitution properties (B) of products

T HIUTAE b3 U 15 22 WA B8 71, TR MR R = 2
S R AN U MR IEAR T 3.0 g B, PR
WR AT RERIE 2R S A A U S 1T A L

N Iho

JECHE A PRI A2 7 i A 2R XU S i 1

F, 3.0 g g

11.8

S = = = =
oo o [\ e (=)}
WAI/(g/g)

!
o
=N

0.4

P RN A R AR 2 ) 2 18] K i

14.0

13.5

12.0

1.5

12.8

12.6

12.2

2.0



6 B 24 iR AR I 2 4l

FH1TE

24 EXRWERDH

mZ 3 FiR, UEE W WiliAa b, a2 50
KB, REW P R T DR 2 R Ok B > A
> SRR UK, BB 2 BRI X i R R T e
K, R SRR FURRARS I X 7 S B R S B e N . DR
ZORB G R E (O IKE G BAROR ) R T A ol
AsB,C,, RIEE RN 25%, BEIRINE 15%, RIEE
KA IR 6%, X5 8 Fk PS5 RAER T 44k
F—3, HERE IR, TR RS . 1% ik
PRI ST, Bk 5 OHs (0, WA R M ERE, B R
P14y 225 JRR 1o Vi I SRR 2 7 A

#3 EXRBER
Table 3 Results of orthogonal test

i ARSI B BUK G REEAK R
B Wit /g #hnet/g /g oy
1 1 1 1 58.86
2 1 2 2 65.29
3 1 3 3 60.36
4 2 1 2 74.53
5 2 2 3 82.13
6 2 3 1 79.24
7 3 1 3 80.14
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