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Abstract

Lycium ruthenicum Murr is a berry rich in nutrients such as anthocyanins and dietary fiber. In this
study, dry Lycium ruthenicum Murr powder was used as a raw material to ferment a Lycium ruthe-
nicum Murr fermented beverage (LFB) by three usual lactic acid bacteria. Firstly, the optimal
combination of ingredients was selected by sensory evaluation. Secondly, the difference of the
number of lactic acid bacteria before and after BWB was detected. Finally, the pH, titratable acidi-
ty and sugar content of the beverages before and after fermentation were compared. The physical
and chemical indicators of the aspects are compared. Through this research, two optimized for-
mulas were selected, namely Lycium ruthenicum Murr 2.5 g:sugar 10 g and Lycium ruthenicum
Murr 2.5 g:sugar 15 g. The starter was Lactobacillus bulgaricus:Bifidobacterium adolescentis:
Streptococcus thermophilus in the ratio of 1:1:1, and fermentation time was 15 h. After the fer-
mentation, the number of B. bulgaricus and B. adolescentis in the two BWBs was 4.6 x 1011 cfu/mL,
3.8 x 1011 cfu/mL and 5.6 x 101! cfu/mL, 2.8 x 1011 cfu/mL respectively, and E. coli was not de-
tected. The pH is 3.95 and the titratable acidity is 20 mg/L and 19 mg/L, respectively. This study
provides a theoretical basis for the development of black sorghum fermented beverage, which has
certain application significance.
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HARBLREMEHBMNEEAES, HXKENBWBEKRKENENAREEETENER, BEMNAR
[F EEHE A ORHE R BERT /G pH. TR ERRE . DA ES T E BT L. BEmR, ik
H2AMRALEE T, BN BRIfE2.5 g:BRPHE10 gRBME2.5 g:ARbHELS g, REETIARIMF| AT H:
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1. 5|8

AT (Lycium ruthenicum Murr) 210 8 BAMIC I TR RS, FEAEHE. Filg T 2SR
MU A3 A, RO “RIBERT [1]. BT EERKENEE R, 225 NERMMEETF RS &
RS, WUiEE “EHF R T KRS . BF REEYE T LR HAET R RGP, HiE,
TR0 A RG0SR MRS 2 P EAE R [2]. M — R iRl BAiE T DL EEa N, JFHER
FEMLOH . DERIIETTER, MUATCARIPM . By R0 ML S W] LAUE G2 N A4 B i) 21
S

T, 92 AR r 27 2ok oy, N SO0 T B ARSI i b, R EA
EMACONER B R D, DIRZE, R AR K. X ) R ] 7R MAC AR AU S
B 7 SR I R (B . DRI, A 0 BT R DA A AC A SRR I A i, B s SR AR AT P BRI

AT LLRMAD, BN R R, ﬁﬁzﬂj?mﬁ?iﬁﬁﬁﬁﬁﬂ%W*ﬂ?’i@%'ﬁ\ﬂ@ycium ruthenicum
Murr fermented beverage, LFB), FEAG I3 32 22 1) A B AR A Fa bR, D SEAAC B98N T34l — e i B8 JE A
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BRE (LM AR ERA ). ZEE95%. 78%). 4ih kL HEh3Ig. WALk, S, %
M. EAMR BERRZR . FRRK . IR A AERE A LIREY. TRIERER. PiEREE. Tween80.
Tiflg. ZRUHAK. RBE. MRFERE. mEEEL(EZG%ER]).

22. UBERE

RAVEIR B R Bl AR AR SEACKE®R: RIS AR AR B
PENL: KR IR EG TS BR AR pH it R ACERFAER B A IR AR, BORARE KB T
BHEAR AT 70eit: BlEEOERRHRE R AT .

2.3. SEWGE

2.3.1. BHRREZEINNIZEREMREER

SR R BEUCRHA & LM S HHSCR, HEAT — e k(3] (4], HARESRE 1317,
R EIR A AR B A

1) BrfdE: Kid e B AL TR BRI, KL 10 B, S S S Sk aa A i .

2) WA KRG R BT S AR R LI E ORI, RN 100 ZTHETEIK.

3) b ERATERERRE L1 A BIIINIE R FH U . W8 AEEBR A R0 R AT B
¥y, B E: BHIRCEHIE 1:50 A4

4) KW BRI EURHREE S TN 45 CIRIRIE R4, 1EIRKEFRE 15 M.

S) bk KRG R AR K G S ST A8, JERRE RS R .

6) BURAH: KI5 RERESE, B FEEKBHRT 80T, K 30 /4.
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Figure 1. Preparation process of LFB

B 1. B RBIRR(LFB)RIHI & TZRAE

2.3.2. FEamECH 4
Yo AR5 CURPFERZ RS | (% FLAPI G ) B 7= 923 4L

Table 1. Composition and grouping of LFB
= 1. B AR RECEE A 4

ik AR A R/ HIPHEIMA /g
1 2.5 5
2 2.5 10
3 2.5 15
4 5 5
5 5 10
6 5 15
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2.3.3. LFB B EVEM
SEANFZH ) LEB #E47 BB RN FE1R 4 PLIR I B A& o BB VAN N SRR B Tk K 24 £ i 2 R
5 TR ARERB A, BTN R A Ar 2 18 2 8 O 7 45 k73] [5].

Table 2. Sensory evaluation form of LFB

2. Br LB E RN R
TSR IFCYS PR AR SE
Fitatfzs, HEER 9-8
: B, HEE R 7-5
()
PUETER, —MER 4-3
BUEIEST, AR 2-1
RERL, HEER 9-8
RER /N, (HEFK 7-5
U (9) . . ) R
EFEARE, FERKES, 3H 7% 4-3
FEAAR, AWK 2-1
HrEE MR, RO, BRENEXY 9-8
HBk P, 4k 7-5
1 (9)
W& BRI, ASHRAR 43
Ry . . Pk Bk 2-1
FRPEEH, PO 9-8
] buNiz 7-5
Q)
T2 5 A 4-3
Rk, AELL R 2-1
BREE R, O 9-8
b 7-5
T 9)
R A 43
FHWRATEE, MELAEESZ 2-1
TOUHE 2R, KEET, DR 9-8
TUUHE. D EBR, gk 7-5
ZHZUR(9)
BIUGE )2, TEGRE 4-3
Hywg, B, A8k 2-1
AT S R Ty o e A = 9-8
T AL AR, B —R 7-5
SRR (9) S
AT EIAL G, AKEIK 4-3
R SR et B2 2-1

2.3.4. BUIBFRENE

AT LA R PR SR, SRR AR R 2 B LFB, A NR SR SEI T R 5, AT E R
FEbR AN AE 4R bR A o

1) pH W2

Tk FHEREETE > B0 7= SR AT J5 16 pH,  3EAT LK
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1) BXTEREET.

2) HEEEGELAE AN B, SRR e Rl SR .

3) AFEFES A R =, HHEFME.

2) T E BRI 8

ZHRMIESCHR[6], A A SEAL AR HETE T LFB BT 2 . S EALNAEW, KB E S brdE GB/T
601-200 Ak Z bR T 2 IR A 145D A AT R IEC IR bRoE -

Tiide 5y A 8 KRR G I e HEAT LUK

BB 1) BU10 Z2THER/CORFER), I 20 ZFHZ818K, BRI 0.5 ZTF 0.5% M BRIE =77, 7850k
A5 0.1 mol/L [ A AL BNFRUE AWM & B th, H 30 BN ARG A E A A, e A A b imbriE
T EAE AR Ve

2) "HERIE =V x 10,

3) FEENE

FHFRE0E BE T 23 I 7= R B I OB R, AT LA, R EP IR

1) BEXHHE BT

2) FIIFEIMR, H B S mtk ErKEET, SRS ERR BT B 2 ARG & Eaab,
A AR P AR A VR LR I . LT B I A R L R R S A R W

3) ANFERES A B =, THECESME .

23.5. BEEIEHRR

SRR B R M B B 9 BT 7 23 BT S6 SCRRATL7). (RIS FURF B 708, A4 XU AT i 7
S, VAR B FEHE B 4 B S AR X SCHRIS]. AT R A 9 b SR BRI B, SERe
HEIR B ST A79).

3. ERESH
3.1. REFMN

HEAE | B ISR SRR 2 AT R VT, SRS AT 5 o

AR 10 A fr B 5 TR G AT BT 20 T IR WA B M4 A B4
2025 271, BT PER AT ST IR VAT 45 T BLECU T HE ™ 2.3 B0 Bt B2 L,
HUONP 5. 6 % BT L, P40 1 4 BRORIR, HEERBR | 550 ek
R 4 SRS EIT, TR RS BT, N, RS % T 2 MR
FAR SPGB A OR) 0y XX IEAEFFOUIR 1), 538h—Fily XX S
ST 2). FI 3 OB VAT 6 T AT, ARLE T 057 it LB 2 1 3 67 8 € VR R,
B HLAUS. SEUCEIE DL A BT LS, (LOUAE R A 7 o L
FIZRK, ) LFB 2 A0 3 i 0 SRR RE R . IR, BRI LB 2 B 3 AT RIS R0 7.
3.2. AR R B TOR VI R R
321, BAVRABARIREHE pH HEH

IS 2 RS 3 ALENRET SR, WHIRREAIR pH (5, =4UF PRI, J4 R
2 B, WP, KRR I pH (120% 47-5.0 21, PHLZZEMFK, %2 4 pH R, T
A 1 T 55 LTI IR LD (05, RISLEAOR, 2 ALUORIN pH UM THER) 395 /i, WITLE
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Table 3. Sensory evaluation results of LFB
3. BMREARABINREITNGR

RS (E=RES SRR i R Eilia ALUR BERERE sy
XTI 1 5.42 7.57 5.71 6.86 4.86 6.57 543 42.42

1 6.57 543 543 4.86 4.57 6.43 5.14 38.43

2 7.71 7.14 7.57 6.88 7.71 7.71 7.57 52.29

3 7.71 7.71 7.43 7.43 7.00 8.43 7.86 53.57

4 6.57 5.14 371 5.14 343 6.14 3.71 33.84

5 6.57 7.00 6.00 6.29 6.00 7.57 6.00 45.43

6 5.86 7.00 6.71 6.86 7.14 7.71 6.00 47.28
XTI 2 571 6.71 5.00 543 4.57 7.00 4.43 38.85

WA AR, YR pH B T FE. w1 T 2 AYCRHEE & R A RE R I A B X, BT EAH)
WBE s I T pH BN D o 8BRS NARIE 13800 A IS FLIR B A I ORI 3 ZE AL S
KRB R H pH AAAE 4.2 i, &AW R N UCRHMER et A2 pH EZ#ET FEE[10]. T BAMAC R A 55
A EEMANER, HARS pH EAXEAR, XM ATHH a R B &11].

3.2.2. AIHEBREE

Figure 2. pH values of LFB before and after fermentation

B 2. &BERTEEMICILER A BETRR pH &

6-

Il Before fermentation

B After fermentation

Group

PR 5 AT E BRI €, = 4PATAROLIME, A R 3 fros. KBS, LFB MR EMR
BEGET e, WK RE PN S =N, SRR E RN RN, A1 LFB [ pH B4 R AR
L, BEFEM) 2 AL AT E L W R AR . KSR, 55 3 44 LFB Al E MRS & T35 2 41, IXw]
RER T3 3 HEHERR, KB ENAVRERZERMN. s NIRIE 7 3EE R LR
YORHYBALIERT, 8IS FURR B AW 5, e pH B TS 4.1 fEH, WL 100 1EH, & T ALK
BOANR, SEOREEE[12]. MRS A GE 7 AR K e
SRR U, ORI AR 2 BRI eI pHAE, 4R S LT E IR, XA LA R L) & [13].

WEFEAE R, T e J R O A A
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Figure 3. Titrable acidity of LFB before and after fermentation
B 3. AEERTE BT A RN AR ERR E

323. ERE
ASHIEFEASE HIRE BETHR I LFB (055 0 &, I 0 R I i J5 5 Wl B R AR AR AT X B, S5 R RAE K 4 v
HI TR 2 FE R IERT A DN I HE B 10% 2540, FEdn 3 BITRINEAE 15% /A4, DRI R I iy 99 A it 10
ERERER RN E LG . KA )G, LFB MR R, M 2 SHE NIER 8%, a3
EHEE TR 11%A4A. WAL 15 h KW, FURE AR MHFETREE, A7/ P thes LFB
PRAt TERE, AEEm AR R HE T, TR
207 Bl Before fermentation

B After fermentation

-
(5}
1

104

Sugar content (%)

5-4

Group

Figure 4. Sugar content of LFB before and after fermentation

4. REEHTE BT LB & B ORE R
3.3. EEIERR

FLRR BN R — Fhas AT, AT A i IE IR 5, et iE f e, SRR I 2RI, R
TR M E B AN AT (14]. MRAEAREALAT I T A R, AT T R IR & R B (55 B SUST 1R
PRI NG FUAT 1 W8 AVBEER B LB 101 D)0 IS AT R AR B 15] [16]. KIEEGE A S, FATI T LFB
P FLER A K AT B AR, 45 R ISR 4 AR 5 o AR T R LR R B OB R ORI R T
BN 7 2 SUBORF B R BCR7E 101 Za A, WRIRE i IR R 22 50 AR K o AR5 AAE 2012 4568 77 85 =l it i
R W FLIR B & B AT TR, FLRR BT 107~10° Z 1), AR F AW AT s R[17]. H2, G2k
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R, f£ LEB A ARG H g VBERR TR o 555 A% 1 LUBCR BRI P A8 IR AR X 1 FLIR B 1 A K BT EL Y
Wi o 522 A NARIE 1 B FRIREEA pH B RN FLAT B Mg IR ER B VR & AR K i, 8RB IRAL
R pH fEL(5.0~5.5)%F g AVBERR TR IO AE AT IR FI[18] RIS, BROT S8 ARIE 1 W8 IABEER B 1038 B 77
SAF, ZHEGEERKIRE N 42°C [19]. B, FATVOAH T H A B pH EEUR, RN AR
FERGRT, AETHERGERRE K, FEAERAN LFB A v e R

RSP TR LEB Kt o . WRHaT DA, B RKE AT Do R0 KKt i, 72
FHRLRE i OB AT WRCROR I o RIS SRATTDIIN 7 AS K A it KB AT e i, "I DU e 3 &
¥ i FH R 2 I FE AN KT AR 100 T I 80 R t KT 8, (R AERE i 2 h R B B 230 1.1 % 10°
F13.6 x 10°, BB VR D05 PT BRI S 5O A (K0 V800 SR UM K I AT 0, e 1 2 Wi i S B v
W& S, TR RO AT AR . 2R AR AT FU 45 2R s LR T 0 A 1 mT LA R 1 K i 1
A, TIBKSCAAAF N RORITFL B K I R IR BE 1238 1« pH B 551 22 DR 3R 0o R 1 i A 52 il [20]
[21]. @t BRGEE, LFB R KAITE, 756 B, B LFB 7 f i e &

Table 4. Lactic acid bacteria count of LFB
< 4. B0 ELERE A BRIOR h FELER BT

FE it dm 5 LR A0F AT B £/ (cfu/mL) B AT 3 £/ (cfu/mL) I8 R BR B4 40/ (cfu/mL)
2 4.6 x 10" 3.8 x 10"
RAEH
3 5.6 x 10" 2.8 x 10"

Table 5. E. coli countof LFB
= 5. BT EERE BN P KA R

P A P23 K T AL (cfu/mL)
2-KH G Ak
3- K JE A
2- KR AR KT 1.1 x10°
3-REERTR K A
2- R JE AR K 3.6 x 10°
3-RIEE AR K A

4. &g

SEMIAC R MR B R T A TR RS, B AR, Hil L T BRI X G, B EEE R,
RN SA 2R RMMETTR, 2 MEZAaERER, Eahh. R DR 80T kil
BOR[17. HE H RO T R AAC AR 7 5 B4 B AE R AT ORI [22],  FRMOAC (08 R e (23155 )= 1
X RIS AE i U SR R B . ML S AR IE IR, B, RIS E BRI AR
MR ORI AR i, ACE R TAEHEAR G Lk e, BT DR m i RN, oA BB A S A Fr &
o

AW T FURR B R B SR AAC RS, e 7 A UOR) . Gl SR R TR IR Y 2 FPECTT
HZHURE Pt 2 Rl i, B 224 0 T R AT OB BT BRI 6 3K o[RS ATTAS U
T RRMIAC VOB E BB AN BB AE Y AR bR . KBS A5 pH AEAE 4 JoAq, W E BRIZAE 34~38 Z [,
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