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Application of Electronic Nose and QDA Analysis on Sensory
Quality of Collagen Peptide Solid Beverage

GAO Xiaoxue, GONG Jianhui, XU Ximing, WANG Shengnan, DONG Yanbo, XU Yuming
(Beijing Zimeitang Biotechnology Co.. Lid., Beijing 100041, China)

Abstract: In this study, different formulations of collagen peptide solid drinks were used to evaluate the sensory
quality of collagen peptide solid drinks by QDA, and the differences of volatile favor substances were analyzed by
electronic nose. QDA results show that the pure collagen peptide solid drink and orange flavour collagen peptide solid
beverage with other collagen peptide solid beverage show obvious differences in sensory, for five different samples
of collagen peptide solid drink formula, its appearance, smell and taste sensory characteristics have significant
differences, pure collagen peptide samples after mixing the transparency and the smell is outstanding, orange flavor
and color sensory properties of orange flavor and color are more prominent after seasoning. Cranberry-flavored
collagen peptide solid beverage and strawberry flavor collagen peptide solid beverage are relatively similar in overall
sensory quality, showing outstanding transparency, color and sweetness. The results of electronic nose detection
showed that the volatile flavor components of five fruity collagen peptide solid drinks were well distinguished, and
the overall smell of pure collagen peptide and orange collagen peptide solid drinks was significantly different from
other solid drinks. QDA combined with electronic nose analysis can better quantify the overall sensory quality
differences of different formulations of collagen-peptide solid drinks, providing guidance for the product development
of such solid drinks.

Keywords: collagen peptide solid beverage; electronic nose; quantitative description analysis; principal

component analysis

BEEAR-FAEsFOMEEEAR. A4 WHEAEEZNEE RN Tash T Ok
AN SRR E R R e, B B 28097 SRRy BRI | Wb Bz kAt

May 2022 CHINA FO0D SAFETY 5]



| st

o0 o 5 B B s S L AT I AR, X TR B 0F
FEUENA U HRT,  f e fa g p b gy 69 IR 1
S AR, ELR AR s, HAYE e i
WRBEB LS, BT HENRREAZERET
Wi, HOw ZhHE TR . BEPK,
H I BR SR S AR P,

(o] A ) S A LR S s AR A o kL,
Ik R0 A A A A BRI R i e AR .
PR A B A G, BA BRI, IRk, B
WAREE B M TR R, EAR O R EE
Pt B e, BREEE, R, KRR
W, BAGEWAER ", Ak, B A
MG REHE £ A IR P 00 &, 17 S 7= ik
TIHEFA T 2R ETE A T ohRe T & 4,
L b R[5 2 11 285 ) SRk B AR poRE ™ Sh e Tl e — B
o s S A

R N TR T i fn o, i A T
R A Lo HE A A IR A BE 0, ik R T A 1
BRI M. M T ATEE, B r8ERER
W5 2 e DRV ST R T R, HUR—Fb i LA
R 28 B ) AR K ) 2R S i T RE R ) R A 4
a L, HAAZWME", Bai, dr R e s
1 i S s S T e W 8 S S =7
Brep, e SR TERE VR O S R " AT,
KT QDA WA 2 2 01 i i el B oH AE R
PR IR R, E N AR SRR
i TR ) TR A I, B R % A £ 7 e A
AT REAE = Gl TAURRAE 81 AR Ok s 4 b i
B|EAHMR S, EERE M EE MR ERDCRA O
W 7 EL VG A A O, TR Y M L R A Y
EEARGE, AR QDA K FEE AR 5 BRI
SRR P77 74 G D 1 R A Tt IR e i A SRR Y 4T
IS A I P R IR R, ISR A G A
AR, B R RO P T R S
1 MRS RE
1.1 #HR5iE5A

SR 5 A RS O B TR 1 BB A R
B, HAEEROR RS IR, W SRR
AR S LR . ARG AE S e s B SRR
FEARATPR 2 w4, AR TICRIRE 5 A Sl IR F R
P R I L R R T B A
R LR IR = i i R A SR IC RS AL

52 REREHFH 20024550

B. C. DFIE.
1.2 NFES5EH

PEN3 i 75, fE AIRSENSE; H #iFita&.
HEan i, VR HOVERR; ROF; TFehER; IRFERL
R BEAKa
1.3 SEWHE
1.3.1 KR &

e 5 A R B IR A U FR AR 6 g,
{#i 1] 100 mL ., 40 CA A KR, fEdEs ) 25
SERR TR A—1.

1.3.2 BEEIHh T

S M eEs" ik, KA QDA ik X H 5 it
T ATRE AT . 6355 100 AFE 2 S P4 6 2k Bl
G, A E, S8 (RE S k. 3
55 EIE A B — S 5 L fRBETEAMT B )
(GB/T 16291.1—2012), AHRZEHIA R PEFT T B A
BT, RGCTE RN R AR 5 A, Rk
12 AN BB B AN I AT . A5 RE s v S
BT EABEEEF D, 7E 9:00 PR ALE, S8 (5
B HT 8L u A iy B A E FE R TR R E
iR ) (GB/T 16861—1997) , REE A B 4T
VS 0 5 R A i) B HCSE S, BT 9 S ARk
FORFEMUREE, | FonimE RS, o WFnton. B
BERERE, gitiaa .

1.3.3  HL SR

X 3 g ASJ] 1R A e 5L (183 T 100 mL Bef
W, JEINA 50 mL K rhiEIR S B E, AR
BERREF 1T, VBRSNS 41 A, R TOES I Sk
BEATHL S . AL SR SR AR R e
[0 5 s; FF & R R b 400 mL/ming 0 5 i ]
H 80 s; FECNEA; BUENEIN 5 s; IHUR RN
100 s T EPEREIG AR L 1.

F 1 BTSSR

S e s e U PERE L

I wicC B e e

2 WsS R, WS AR R
3 w3acC K, Ay R

4 Wes F B R

5 WsC BRSOt

6 WIS e ) g 5 e e A o B

7 WIW X JCHLERE (b4 A i

8 w2s AL, ME, R R
9 W2W LAy, AL 2
10 Ww3is B R, R




1.3.4  Hdi it g

Fil H #5AF WinMuster % B & 80408 774 H7
) Fil IBM SPSS Statistics 26 # % 74~ [7] 5% w B It
AR E AR OR A R R E T T E e, R
origin2019b32Bit FU{F 3 A [a] 010 iz et 3 1 Bk 3 Aok
BB RHIE AT AU AT AR A E . FIH
TBtools #{F#EFT I8P 23 BT B B2 40T

2 GR55h

2.1 T EEKEFEEBKEFRHEARERHRIELRN
<4y

BEEGE S EE WA a3 ~ 448, ik
0T I D P [ PR OB i B e, AR
(ERRIPNG B JENREE S e St e R
AP i, JE /N2 R S A SR A R
frihit, SAIRH0SE R A G RE B A 1
BT 1L A3 D) LA 3 A [ S e i G
[SHATIORE A SR | MR R A BRI $22 ).

2 AFROMRERESBE®REEE AR

Fiat il SE S
i i ] A el TR A % e
faiF xElLt%#.IA_ %ﬁ_ﬁiﬁﬂf{gtﬂnu :
LSS N S A B R
Bk ESEACP R RRE A TR, 10% IERNE
ik *i’ﬁﬁ&¥ﬁﬂ<'-L'ﬁ§f%h}f%¥?ﬂgfﬁJ I,
1 0.08% ¥ sl K iG
- m%mmﬁﬂﬁﬁ#ﬁﬁﬂWEWmﬁm
TG R A1 00 1 &
S 0.1 /100 mL 4 (s ny O gk
[V Sl T, o e AR
Ery et EER e R I R S DO & A S
AT A e S, ik
BRI AR EERURLAY S, ANTERE SR
Wi R SRR R A R B

22 EEMARSIREGER
b o 3 B 3 AR A R R B B R E
FEPRBEITAT 4, WO 3 BT BdlE, JF#HT ANOVA

Sirie |

GrbT, SRR 3 B, MR R T a2
BYmIEE, WHE 1.

mokEE S

T

Rk 273
—— ARES—— BRESi—— CREfi—— DRES—— EFEM
1 BREiEaHEIEE

iX 5 K JRUAE K I 4R TR KUBR R AE I 22
ISR LT 42508 1k, BP g Lk SR U0 R s s BE
Hop D@ HARRIC N, Jit. 3. sEf0R, [kE
R R, Wik, SRAERE, k3. B
| ol Hl, 33X 5 FFEALE BakiE e E & e, DO,
E FI D B B R TR dead, MOk AR89 C WESHARAN
BfE T, SRR A BESIESR ARG, R R AR
B RS RERRIE , JLfhpRELsS . DM B EEME
B L A A e, R R A O S
C i DU S T PO B R g, BDRC B I R RGRA A
Wil D ALE £ S A A R R, MRS R
FIEBERE R RS E s A B S Lo T HAb e I
AR, WA R . . A B pE]
FEfRR, fPF s B REShAYIEIARE R, AR en;
C. D M E MFEHEIT, BT ., @R .
D H1 E 5 it 0 86 e O R0 MU A fens . HUG: B
CFEGh, B A B I EI T Rkra i s
(RYINEIEESve = ¥ CRake U Il T 7

#3 REREREFRIENEZREREERETFINFENSH

Fe EHE A S [l Tk g MMy BORERERE  MORERE FOAERE SRRORAE
AR 73429 45+33° 24422° 1.9:£1.3° 3521 465190 5727 22419 2.5£1.8' 294215 2.0+L0°
BEESH 362195 524197 43£1.2° 31216 3.9£2.0° 4.6+1.6° 39£1.9°  32£18 52417 3.3424%  3441.2°
CHS 5.7223% 57413 4442.1% 35518 43£1.5" 52412 4.1£2.0° 44219 3.74823° 3.7£2.1°  34+£17°
DS 5.541.6" 5.7+1.4" 5715 4.0+1.4" 41220 5322.3° 314205 3.7+23°  3.9+28 537 40215
EFEdh 52417 5.7+14° 5.7+23° 44218 42+1.6" 49+2.0" 342195 38£25°  4.5+32° 5.0£2.6°  42:15

May 2022 CHINA FOOD SAFETY D3



| st

23 FRKRFEEBOREEDRRNEEREM PCA
ST

F LA TR B TR A, HERRAREHE
RN I E =115 S o = o T S S S O
() S0 o 7 B M AR T 6 A ] SRR 114 g I
B AR RO | (5, b, Rk, R
WERE REOR | GOEEERR  WIREGE | FRORER R (A E
HEAT T A b, M4REGE 2 4~ E s, B
71 BTN E 91.77%, WX 2 43 a4 ol LA
R NIE S 31l A S UL N S5 o (= = O 1]
Fitors, AR SR I 2 R AR DR A3 T 25T X
B 1 2 () B T, R A Y B R R
RS N i LR s N R S 1
BB EEREA, RE R HIE. W PCA
Pl v, AT L E AR b 5 1) 5 0RO R T A FL e
Horp A BEGS HARE S 2ZE Rk, MO T F1 AY
P, RURRAE R IUA R . B R, Ak
T TR 8 SR TR R R P O T
By LA AT et i R o . 440 fie It 2 11 Bk Y 61 ) i
B R T I TS A R R B IE
LAy XA, FPN R AR A, B AR
FE A RS, toRbeb i . B REAR YR
A o e B R R R A, OO TE F2 R 0 Bl
C. D 1 E BESh A1 B g e in, HURRF e B i 1
BE . RIS T Rk e

T T

i
5-
i
34

b Ll -

o -
149 L3
AR &

=]
i

2 (16. 75%)

L

"“-2*
]
o]
5]
]

6 5 4 4 2 -1 0 1 2z 3 4 5 6
F1 (75.02%)

B2 KEEEMEEREEEREMNIMS ST
24 AEIRESREFHHRERERERAE
Sy

F A [ S AR e 2 AT A AR A TS
BESERT PP SRR A BT 9 5 5 DR 3. 5 Al il K BAT
AR 326, BIC, DM ERIERA I, JEVE,

5"1 HEEREFH 202450

6,33 AN EH R S5 T 9 B PR A AR, A &l
R AR AR AR 2 B A,
HumekmaFEschsil; S Agn, HE
s W) RS, 05 LA b R TR R4
B (RN BB A KRS R SR B R 2 B Y
MeEE e, M B, C. D. EiX 4 3k 58 (A BE ARk
BURE S B BREETR, X 4 30 AT T T 88,
ol SR A SR B 1 I S R A R i A
2 T B ol S S T, A B 90 R TH Rk
WE R0, A Rk R T 2% P B,
C. D. E#EFhAFA IS 7 bk 2 00 U T SR vp 8 24k
A YRR BT AR B SRS It e i R
P P R okl (3 D R LA R

.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

AFERY BEES CRESN DEES) ERES

Bi: REEEMEEREEERMEMAEREST
25 BFESHER

FL T i v £ R R BT O S 2 1 B g
H ARG S B BT R 4, AR 5 fAs
(i) SR 1 g D 10 I A A A 2 A R A A T
G, PRGN M BER T ER A, iRt
P 4 B, 51 f0E 2 400 BTk EEL )
99.99%, {EAAHL T BLAY 10 {5 R gR 0 8 1tk 14T
FEONE IR R R . SEE, SHESME
RYEMAAEHEAMSAAE, R RARERS, 0l
B 506 5 RRE SOy X4 B B RS LE, B
T i 080 DAL AR 0 i Sy, JRE AL ] R A TR A A ] S R
JELZE: (K (A DRORE B S A S AR E—SE 25 5, AL
TE A [7] 5 A I 2 1 S AR O R Wi 498 2 A i 5



IRF TSN C, D FLE BESAESS | Falkar Ay
AT, (NS 2 Fr LRESE S KA, UL R AR
WA A 2 0 R AR (1% I T ) U T (A T Y A s A
FHLL, i B #Ea e 1 a0 or 5 H AR A 3R
5 B R I 1 i D B [ A R A g R

2. main axiz (Variance: 0.00%)

Sirie |

HREAH ., RIRESERELH A BSESW® E
FESBNRY, B RE S AR bR 0% e U 1 R A
B A BESEAUR PRI, L F B b g R
T PR R A SE T e A A R R 10 L
AOHERR R W, Xt R S T AR T 2%,

1.36-
[ |
1.34 4 o
n
1324 ARRSh
1304
1.28-
1.26-
1244 (w)
1221 T EHES @
1,20 s
B
1184 DEESH i
1161
1149 p
CHE
1.12- ®
l'ln_ T T T T T T
0 5 10 15 0 25 30

1. main axis (Varianee: 99.99%)

4 BTRISIHE

3 &g

AR QDA Borb 5 X6 A ) S e e I 2 1
A EORHE ATV E b B o b, BESE 7 RVE fnad el
e RRE iR R, R HEIAE . PCA FIfE
TR N TTNE B U AN /) K A= NN
PR KU R o e T2 IR 0 B R &R . & P
LR Y B B 7 5 MBS o rh R, A B LA g
T SR A 0 T A S 55 T I R AN R Y
TR, [ s &5 e D 3 1 R R TR B (R i i o F T
BYEFE . SUMCRIEEE, A0 LR A SR A e R
HORIE T & A s g 1 2R

MHLF RS RAT, 5 FOUR RIS D 1 RRE
Sn A R VEI eI AN 25 5, Hih B BESHAESS |
F i FX AR, C, D ALE &SR R Eh.
HLF B BT 7 S AR AR A A TV AL, i
TR R 7 i e A RO T N 235 ELI T 1 A 46
T 5 2 £ BB 0% T i 4 T M TF 7 I D 1 1 PR IOk Y
SRR AT, X T A AU B I 08 4 ) T A S S
it GC-MS . FE: [ S B S (L8R I i T I A
5, DA iz B OB AR it 2%

8 30k

[1]SONG H D.,ZHANG S Q.ZHANG L,et al. Effect of
orally administered collagen peptides from bovine bone on
skin aging in chronologically aged mice[J].Nutrients,2017,
9(11):1209.

2] Z#, T8 Y, F ORARGRELLRS
89 L [J]. £k Tk 2022,43(1):34-38,

[3]LEE H JLJANG H L.AHN D K.et al.Orally
administered collagen peptide protects against UVB-induced
skin aging through the absorption of dipeptide forms, Gly-Pro
and Pro-Hyp[J]. Bioscience, biotechnology, and biochemistry,
2019,83(6):1146-1156.

(4] =4, B3t 23 F SRR KO HMATE
B (0], Ao % AR AR AR ,2015,6(10):3941-3946.

[5] SRAR R, fEAmbhk , SRR, 5 | B ARER A 69 ML A Aw
T A AR (1] $2 4L 2017(9):8-10.

[e]d & HE, FAE, F  LHEREHATET
PR ZALAL (J]. AR5 P A 2019,40(22):107-112.

[7] B4k M &G B R4t fo T AL (1)
BRI A, 2021,50(3):168-172.

(F¥# % 59 1)

May 2022 CHINA FOOD SAFETY DD



T FH s P 4 22 A v S84 i R ) 4 0 AR €2
e R, MkEEE .
Sk
(] # s EAEH FR F MR RERM
PHMIEALARRILBEEFL LB A6
Al 2019,46(4):187-196.
RliEE, DR, HNEE,F IR EHGRATL
AL AT BAC LS8 [J]. F B b 241 2020,2001):147-157.
[3] vt e 2 | FRALRL, AR 4, 5 . SR EoT AL &40
4 B ARG AL 69 BT ST [0]. 7 AR 2019,47(22):34-36.
[4] T, Redidh | X L F L KA R
s B P AL B A OTATA (0] T B AR 2019,44(6):111-115,
[SlhiE e S@A humERiag B

Sirie |

REEFATEHTZALLRCERAAR [ FEH b
15 ,2019,44(1):110-114.

[6] 2k /A XY . F.2HELEMALL
KERBRETHARNMTLR() Rl eREHNT
FR 2019, 10021):7200-7206,

[713 &, W R , v , ¥ Box-Behnken " £ & &4
fededeet & % 8 A XRRIT L (1) 5 4T 201947(13):
112-116.

RlEZWH, HHE, E45% FREMRERMFE
EATPEMAFARBIERGBAN. SR LT
Ak 2019,45(17):189-193,

[9] 3 2540 , ATHRRR | BHF4E | BURSE AR A R E S
%o TE AT R [1]. ARk B3R 2019,39(13)4-5.

(EHE% 55 ;)

[B] £ A&, T4, A&, F. EHL4EKLH
A1 A A A o BN B B M) 69 el [1]. e T AR A
H4,2020,41(8):301-306.

[9IBILEK § E,Bayram S K _Fruit juice drink production
containing hydrolyzed collagen[J].Journal of Functional
Foods,2015,14:562-569.

[10] £ 5 & , K% MURATZHAN K, & . il #2549
BRI G T S S AT AR XA [0]. A fe 1k T 2018,35(6):
998-1003.

[()T&H 2R . Haoiscs ¥ LFRHUALREF
e RR AL B AL A0AR M A (). Ao TR AR 2020,47(2):
237-247.

[12]ZHU J C,CHEN FEWANG L Y.et al. Evaluation of the
synergism among volatile compounds in Oolong tea infusion
by odour threshold with sensory analysis and E-nose[J].Food
Chemistry,2017,221:1484-1490,

[13]QIU 5 S, WANG 1.The prediction of food additives
in the fruit juice based on electronic nose with chemometrics[J].
Food Chermustry,2017.230:208-214.

[T4]HANSEN T,PETERSEN M A BYRNE D V.Sensory
based quality control utilising an electronic nose and GC-MS
analyses to predict end-product quality from raw materials[J].
Meat Science,2003,69(4):321-634.

[15] &4, 23  #MRE , F AT EFRAQDA &
7R B4 s e AR N & E SR )R [1] F E AR
B ,2020,35(12):164-169.

[16] 24k | & F 8 b 5 Faf A B 44 535 8 WLk o 4
7 [J]. /5 Fdhe T 2021(6):52-55.

[I713R8A A, T8, ¥ £ 547 (QDA) £ F R
BB o B P A R B [T]. At Ak 2015(2):30-32.

(8] B, THEE, L8, % NdF LRSS
BERAAE NSRS SN ERAFHARSE
#R,2021,39(2):91-102.

[19] & &b . &5 & B g £ 4t e TP 69 8 R [1].
R Fode I (4 F] ),2014(20):79-80.

[20] ®EE, Todh, AR, F IR SR MH 0%
RE AR 30 AR E Su R 44T ()], A deAhE 2020,45(11):74-81,

Rl ®AR, MLUE  BRE F RERTEARIEHR
P BAR A Wkt A a4 (1), F EARE 2021 40(12):109-114.

May 2022 CHINA FOOD saFeTy DY



