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Preparation and Physicochemical Properties of Roxburgh rose Yogurt
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Abstract: Roxburgh rose is rich in nutrients such as polysaccharides and vitamin C as well as superoxide dismutase
(SOD), and has the potential to reduce the risk and incidence of chronic diseases. In this study, Lactobacillus delbrueckii
DMLD-HI1 (H1) and Streptococcus thermophilus DMST-H2 (H2) were selected as the fermentation starters. By optimising
the strain ratio, inoculation amount and the addition amount of Roxburgh rose juice, the optimal fermentation process for
preparing Roxburgh rose yogurt was established. The physicochemical properties of the resulting Roxburgh rose yogurt were
then compared with those of the yogurt produced using commercial strains. The results showed that the optimal fermentation
conditions for Roxburgh rose yogurt were as follows: H1:H2=1:2; inoculation amount, 1.0x10” CFU/mL; addition amount
of Roxburgh rose juice, 0.06 g/mL. The pH value of the Roxburgh rose yogurt obtained under such conditions was 4.47, with
its acidity being 76.78 °T, and the water-holding capacity being 32.94%. From such a yoghurt, 11 volatile substances were
isolated, and the relative molecular masses of proteins were mainly in the range of 22~38 ku. The pH value of the yogurt
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decreased to 3.89 and the viable bacterial count was 1.1x10° CFU/mL after 4 weeks of post-acidification. After comparison

with the commercial yogurt, it was found that the Roxburgh rose yogurt was able to inhibit yoghurt’s post-acidification,

improve the water-holding capacity, and increase the casein protein content of the yogurt; however, the Roxburgh rose may

affect the original flavour substances in the yogurt. The study provides a theoretical basis for the development of a new type

of Roxburgh rose yogurt and a reference for the development of new functional yogurts.
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Table 1 Single-factor experiment for strain ratio optimization

s ERad #EHE AR RE
(H1:H2) /(CFU/mL) /(g/mL)
CK1 ERA ks 1.0x107 0
Al 1:1 1.0x10’ 0
Bl 12 1.0x10’ 0
Cl 13 1.0x10’ 0

R2 EMEMUNEREREXR

Table 2 Single-factor experiment for inoculation volume

optimization
e B A s BArE R B A E
(H1:H2) /(CFU/mL) /(g/mL)
CK2 ERA ki 5.0x10° 0
S2 1:2 5.0x10° 0
CK3 A E AR 1.0x10’ 0
S3 1:2 1.0x10’ 0

1.3.2.3  HUIALV VRN 1 B DR 35 5 56
P 1.3.1 Bo il i SR FLUAE 1.3.2.1 15 1) B Fh
RBCEE AN 1.3.22 5 M R M = XA T, &
SIS E 0. 0.06. 0.08. 0.10 g/mL [#I5LV,
DL ML R Fh o B H, fER 42 CKE% 4~8 h, Ffidk
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Table 3 Single-factor experiment for the amount of Roxburgh
rose juice added optimization

e 1 P EAE A ReE
(H1:H2) /(CFU/mL) /(g/mL)

CK4 A F AR 1.0x107 0

SP4 1:2 1.0x10’ 0

CKS ERAEd 1.0x10’ 0.06

SP5 12 1.0x10 0.06
CK6 EE Kl 1.0x10’ 0.08

SP6 1:2 1.0x10’ 0.08
CK7 R 1.0x10’ 0.10
SP7 12 1.0x10’ 0.10
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Table 4 Fermentation specific recipe of Roxburgh rose yogurt

AY omn T Koioonny
CKS 1.0x10’ ERAEid 0
EGS 1.0x10’ LA 6
CK 1.0x10’ 1:2 0
EG 1.0x10’ 1:2 6
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Fig.1 Variation curve of yogurt acidity with fermentation

time for different strain ratios

62| = Al
6.0 -o-B1
5.8F -+ Cl1
56k -+ CKl1
54+

g sap

o 50 L
4.8}
4.6
4.4}
4'2 1 1 1 1

4 5 6 7 8
B /h

B2 AEEMLEI T LB pH EREA B E A 3EL M 2k
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Fig.3 Variation curve of yogurt acidity with fermentation

time at different inoculum levels
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Fig.4 Variation curve of yogurt pH value with fermentation

time at different inoculum levels
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Fig.5 Variation curve of yogurt acidity with fermentation

time for different Roxburgh rose juice additions
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Fig.6 Variation curve of yogurt pH value with fermentation

time for different Roxburgh rose juice additions
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A pH E B NIEH, 43 ik 2] T 76.78 °T #1 4.33,
P 8 ANFESL, WA FE S CK4. SP4 I SP6 Al XN
InE4 0.06 g/mL 1)K BE AR FE 7, Horb SP6 (1)
FRIEEIEF] T 93.44 °T, HTREALME (2~5 T)
ARSI, RS FEURA N i
MR RIR . 2565 [ R I RR . R FI &5 A,
1 Ji5 SR 9 28 gk FH I A4 IR N2 0.06 g/mL.

CEAFIE 2,11, 2.1.2 F12.1.3 LR HLA B SCHER
BT, PIAHIRLR B IR B B B 2k e s TS TR
$°8 1.0x10" CFU/mL, B A L H1:H2=1:2, #H5Y
IR 0.06 g/mL, 1E 42 C MERKE 4~5h. 1
b6 A T I R I R B L pH BN 4.47, FREE R
76.78 °T, i /LB EAE 70~90 °T M A& MR L BT,
] S5 b 1 O R T LR FE () 2K & =70 °T, pH
—JLAE 4.50 A KRBT

*5 NREBIRBAKES

Table 5 Fermentation specific recipe of Roxburgh rose yogurt

A5 Gomd 2 Ghoonn
CKS 1.0x10’ kA 0
EGS 1.0x10’ LEIAE 6
CK 1.0x10 12 0
EG 1.0x10’ 122 6
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I B F) RN . BR B 5 AT R L 12 AR 1R
ARG 21 d JE R M 72 °T JHE 5 86 °T, X T &
FEFLIM &, AT KRB IR B BN AR S R
R, WEXN T REEANRES —Emis, K
1M pH 5 A BT
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Fig.7 Post-acidification curve of Roxburgh rose yogurt
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Table 6 Live bacterial count of yogurt after 4 weeks post

acidification
5 & B #/(<10° CFU/mL)
CKS 7.60+0.05"
EGS 1.90+0.06°
CK 3.70+£0.09°
EG 1.10+0.02°

Z: AP ERARFESNEATR S KEZH LA R
£ % (P<0.05),

MR 6 A LLE H, BTl 4 NS EA B
EVEZESR MM T RIBL I 1 19 7L 5 b AR
—E RS, ARG S b v ok 7L R R B A
>1.0x10°CFU/mL R,

MR I Tong S W 7T, o8 & SE U6 =5 40 B3 119
B RR, R R, ERECRUS I 8 h
TEEBER L B T 10" CFU/mL Y,  HLF# 3 i 8] 1) 7E
KIEHHS BICAEZE I . ARSI rh il 34T i &
A1 Ve 1] 520 W A AR KB R A — o A AE
. 764 C MR 4 G0 7 R AL 0k i
FUAUIAAIN R BEFLFT & i R 40 % . Tong 25[F]
FER B, a7 Ml B P R S 56 =5 1 b R R ) R AL, TE
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IS0 () /N B i AN VA 0 ) A 1 e T 7L 2 ) )3 B
B AE KK ZESR .

MR 6FIR, LT ERMRGER, BT
SR B oF e 7L P T R — e e, B
Folt ST B ol TP D R A A T L TS R i P L —
B, B BCBE S HIE 10°CFU/ML. iR K
FLTE 4 J J5 B Ak ) B IE B B & R A A B A
(GB19302-2010 KAL) FIAHIGEK,

222 KBV AHGELED R
KEEFL) BT M E . (. Ak

AR, EIXESJRPEH, UBRLE PRE T 95 X A
FLAIE S FE AN (i b 5 T A B B AE . ARl
b P R E SRR, e R e R R
VAL S5 R, W FERERIK. KB
— b E LRI b, FAERNE R 2 BT
BF LR MR e L b AT BT 90 A AS [ R 1AL
a0, BREBOKLEY). B B B B BE. NBE.
EHRACE Y. MR RT A . L XUV A
FE R T T P )1 F R I, F AR o I LA
ARG IEERR TR O V2 N T ER 4 0 ol A 18

R7 REIAPHBEHOER MR

Table 7 Volatile substances isolated from yogurt

CKS EGS CK EG
Rk oAt % ®EMHE @R REHE @R RENE @R REHE &R
/min Btk /min Bk /min Bk /min Btk
1,2- % ( FRAR) TR 3.144 100 — — — — — —
TN 3.295 59.58 3.295 20.67 — — — —
LB T B 3.92 70.99 3.913 100 — — — —
N ER e A R 4.286 14.51 4.29 7.72 4293 6.89 4.286 5.13
ZRABRER 4.546 4.26 — — — — — —
BAER = L Bg 5.303 4.16 — — — — — —
R(LEBAR)DS ZR2SSZPE gy M 1O a a a a
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+F K - HRAR R 8.107 5.24 — — — — — —
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2- Tk -45- ZF & -1.2- B 10.021 1243 10014  4.64 — — — —
1- ¥ 3k -1- BIA IR AR, -2,4,6- = H 10.18 14.56 10.18 10.31 10.187  7.17 10.168  4.23
LBLRI B 10877  66.95 10.884  20.77 10.877  20.36 10.884  15.35
F oW ART AR 12.701 8.34 12.704 7.8 — — — —
HE A% 13722 833 — — — — — —
ZUHAMBLALA T AKATKE 16273 7.42 — — — — — —
F R v 4 R AR ES 16.725 10.22 — — — — — —
BEE 17.181 5.64 — — — — — —
— — 19.725 5.65 — —
Dok, 4- T, 4- Bkt 19.706  11.41 — — 24978  10.54 — —
— — 28.671 8.18 — —
2- FHBA RS A B LB 20.739  12.25 — — — — — —
TR 22367  4.63 — — 33713 30.87 — —
LER 23.478 9.4 — — — — — —
FRER 24492 1047 24477  7.86 — — — —
4- FBR A BLA - f-L- 69 F Aokt 24982 23.88 — — — — — —
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R H L — — — — — — 33709 13.89

AT RTARLBHEMR.

N 7 P, T AR R B - AR
00 R R LR i (5 R AR Ay, 3R E Y 43 Tl
PRI, CFEREIE 1 Al B 1 A BESK 8 A,
BRI T Ry IR 2 P BREAE Y 13 Fh LI
CAERNER S 22 Ff s o b o B R R WS
RINNRIFLH 173 B 25 B UK BT, 7 1 R
BT AR LI 2385t 20 Al AR 5T 5 T A8 Y S 56
AR BRI W, ARSI AT I Bl 15 B
Plst, N T RIZLA R R BEFL > 2 1 M. A
o VISR S B b R R R I (R R W T
A7 1R PR o A SIS 349 L ST 36 1 o A T P R 91 K B 2
%, TANE IR B AR W LA N 1 R AL R R 5 2
2 1R R

Zhang S5 FU R, AT b B P R I )
FLAH B A 21 FRIRYI, b o LR
FERR R, Dok SRR IME SR DY SR 1 A I
FLAPAEAE IR [FIRE AR A S8 A i o 2

160

B, LBRAE R EEFLAMK ) B2, REXE D
RKEEALES, FEX=A4 “OhmgnR” A R B,
it e A A5 P 1) T R R B A, AR R N
BE X FL A o g XUk = A AR, BRI B Re IR T
RT3 RR IR R, R T R EE LY
TH XU 5 SR A m i FURE R . RIEIRAR I,
DL S I e (13 S = AR 1, B IR Ak s BRSR Y
JO3 LA B RN S PR AR P2 A, BRI S B R L
PR R R R P

I bR B FLIE R W AT DL Y, SEEG T
MR BEAA B2 AR BRI B IR E W,
HFENHER T —Ha BRI EY. WA
FIBL FIA IR B B B30, i T RIALH 1)
REEZLIE I T HEIE. MRS, MR &FRNEW,
{H 2 R4 T e — 5 RE &Y.
223 REEILGFHKA

B R BEFL K Kl 8 fron. Il 8 7]




MK EBBHT

Modern Food Science and Technology

2024, Vol.40, No.3

PLE th, EGS #l EG #f i 2 8] ) 2 3 M 22 5 A B
i (P<0.10), {HHARFE WA EA M #E =
o TEAUIRIZL B LT, B s PR B 1 R
B LI K 1 R 29.21%, 17 S2 56 B R R BE I &
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e . B R BRI R B LI RE K D06 BT B, kBT
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Fig.8 Comparison of the water retention capacity of yogurt
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3 #Hip

ARSI R — g B R B R B LR AL T 2
%, R, WA BEAL KRR SFE . R
EL o HI:H2=1:2, #Fh=H 1.0x10° CFU/mL, H#i
FLYR NN 0.06 g/mL. fEM 24T K #E 5 h i3
F AL A B 3L pH BN 4.47, BRIE N 76.78 °T, ¥

161




MR B

Modern Food Science and Technology

2024, Vol.40, No.3

IKTIH 32.94%, FHrEl 1 FEREDR, &
H A XS 43 T R EE A (R 22~38 ku, JE R L
4 J 5 R IEEFLI pH AH K2 3.89, WEW A S =N
1.1x10° CFU/mL. ASZKFEFERDL, @i T RIZL M
s oL T b R T 1) R B L RE 8 1 — e R B M) e 1
FLHERRAAE A, 35 = i ol 11 b R I 1) I 3L ) 5
KITe BN T RIBLR LI R B, Hp i E S
HAATRT. R, FIBL AT RE SR R BT R A
TR R R, R R IR FL I R I s — 2 5
ASZIG AT DO Tl AL A P2 B R B2 AL 555

BN

(1] TEPFPF A, VI 391, 55 LR TR R I 3 BT 1 e LR
ek 0 s PEIT (0] £ it 5 R B 01,2022,48(8):212-219.

[2] LI X, LI F, ZHANG W, et al. Effect of yogurt on
gastrointestinal motility of dyspepsia mice [J]. IOP Conference
Series: Materials Science and Engineering, 2019, 484:
012002.

[3] TERZO S, ATTANZIO A, CALYI P, et al. Indicaxanthin
from opuntia ficus-indica fruit ameliorates glucose
dysmetabolism and counteracts insulin resistance in high-
fat-diet-fed mice [J]. Antioxidants (Basel), 2021, 11(1): 80.

[4]  VFis R0 FLIR B8 AR AL X /N B S e ) S e S
SR B FE[D]. 5 R B K 2,2021.

[5] EBEERGZEERRRR Y RTH[I].2857 5n L,
2021,538(20):25-29.

[6] NYANZI R, JOOSTE P J, BUYS E M. Invited review:
probiotic yogurt quality criteria, regulatory framework, clinical
evidence, and analytical aspects [J]. J Dairy Sci, 2021,
104(1): 1-19.

[77 ARYANAK J, OLSON D W. A 100-year review: yogurt and
other cultured dairy products [J]. J Dairy Sci, 2017, 100(12):
9987-10013.

[8] SAVAIANO D A, HUTKINS R W. Yogurt, cultured
fermented milk, and health: a systematic review [J]. Nutr
Rev, 2021, 79(5): 599-614.

[9] SHIBY V K, MISHRA H N. Fermented milks and milk
products as functional foods-a review [J]. Crit Rev Food
Sci Nutr, 2013, 53(5): 482-496.

(107 55, 5K, Tt i, 55 3R B ok ] 704 1 073 1) I T I 0],
rF Wi, 2017,36(10):181-185.

[11] FR/KEE, BAIGEIR, AR 2, 46 BV B L R T L i) 2
A [I]. £ i 5 R % T011,2020,46(24):103-108.

[12] B =205 BRI, X A g, 46 Bk 45 2 R B R IR 7L 1) 2
PR B i RH,2022,38(7):90-97.

162

[13] ZHOULY, PENGMAO D J, MA X L, et al. Effects of selenium-
containing exopolysaccharide extracted from armillaria
luteo-virens on physico-chemical and antioxidant properties
of yogurt [J]. Journal of Food and Nutrition Research, 2020,
59(4): 341-51.

[14] SHORI A B, ALJOHANI G S, AL-ZAHRANI A J, et al.
Viability of probiotics and antioxidant activity of cashew
milk-based yogurt fermented with selected strains of probiotic
Lactobacillus spp [J]. Lwt, 2022, 153: 112482.

[15] LIU A, ZHANG H W, LIU T J, et al. Aroma classification
and flavor characterization of Streptococcus thermophilus
fermented milk by HS-GC-IMS and HS-SPME-GC-TOF/
MS [J]. Food Bioscience, 2022, 49: 100947.

[16] HUANG L, ABDEL-HAMID M, ROMEIH E, et al.
Textural and organoleptic properties of fat-free buffalo
yogurt as affected by polydextrose [J]. International Journal
of Food Properties, 2020, 23(1): 1-8.

[17] MATTISON C P, ARYANA K J, CLERMONT K, et al.
Microbiological, physicochemical, and immunological
analysis of a commercial cashew nut-based yogurt [J]. Int J
Mol Sci, 2020, 21(21): 8267.

(18] 5KI7 77, B We T i R 4l A W L 20 JT[CL// o [ ™
Pras, b E IR I 22 201348 4 [ G ™ T 115 B S it &
R e ] (R AR )l 1 2 1 ST 4E,2013: 1.

[19] SRR A4, Wb, 2 et [l R AL | S IR AL I AR 7~ L
Z A S KRBT ,2009,35(11):193-196.

[20] RREARZE, S M, 3 200, 55 < FE A W VR 9 ) 1 K i J5
ST S D). 6 ST 785 9 R ,2020,41(11):141-146.

[21] XU Z, GUO Q, ZHANG H, et al. Structural characterisation
of EPS of Streptococcus thermophilus S-3 and its application
in milk fermentation [J]. Int J Biol Macromol, 2021, 178:
263-269.

[22] DAN T, HU H, TIAN J, et al. Influence of different ratios of
Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus
thermophilus on fermentation characteristics of yogurt [J].
Molecules, 2023, 28(5): 2123.

[23] ZHANG Y C, LIN Q B, ZHONG H N, et al. Identification
and source analysis of volatile flavor compounds in paper
packaged yogurt by headspace solid-phase microextraction-gas
chromatography-mass spectrometry [J]. Food Packaging
and Shelf Life, 2022, 34: 100947.

[24] BIBI A, XIONG Y, RAJOLA M S R, et al. Recent
advances in the production of exopolysaccharide (EPS)
from Lactobacillus spp. and its application in the food
industry: a review [J]. Sustainability, 2021, 13(22): 12429.

[25] SUSANTI R., HIDAYAT E. Profil protein susu dan produk
olahannya [J]. Jurnal MIPA, 2016, 39(2): 98-106.






