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Studies on the effect of whey and commercial fermenters on the quality
characteristics of semi-dry fermented camel jerky
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ABSTRACT: Objective To investigate the effects of whey and a commercial fermenter (Lactobacillus plantarum
and Pediococcus pentosus complex bacteria, compound ratio 45:55) on the quality characteristics of semi-dry
fermented camel jerky. Methods Different batches of semi-dry fermented camel jerky were prepared with the

addition of whey and commercial fermenter (CK group: No exogenous fermenter; Wh group: Whey only; Lpp group:
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commercial fermenter only; Wh-Lpp group: Inoculated with whey and commercial fermenter) in comparison with the
natural fermentation group for physicochemical indices (pH, water activity, color and texture), basic nutrients (moisture,
protein, fat and ash content), amino acid and fatty acid content were comparatively analyzed. Results The pH, water
activity and chewiness of the Wh, Lpp and Wh-Lpp groups were significantly lower than that of the CK group (P<0.05),
and the brightness value L was higher than that of the CK group; the moisture content o was significantly lower than
that of the CK group (P<0.05). The total amino acid (TAA), essential amino acid (EAA) and nonessential amino acid
(NEAA) content was higher than that of the CK group. In the Wh group, EAA/TAA was 0.46, and EAA/NEAA was
0.85, and the amino acid content and composition were more in line with human requirements. The Wh, Lpp, and
Wh-Lpp groups had decreased saturated fatty acid (SFA) content, monounsaturated fatty acid (MUFA), and
polyunsaturated fatty acid (PUFA) content increased. Beneficial fatty acids such as oleic acid, arachidonic acid and
docosahexaenoic acid were increased and the ratio of PUFA/SFA was elevated, making the fatty acid content and
composition more compatible with human needs. Conclusion The total content of fresh and sweet amino acids is
higher in the Wh-Lpp group, which can enhance the flavor of the jerky, and the addition of whey and commercial

leavening agent improved the quality of semi-dry fermented camel jerky, and this study can provide a theoretical
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basis for the development and research of semi-dry fermented camel jerky.
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Table 1 Pickle drecipe of semi-dry fermented camel jerky

FeAH(EE100 gA) CK Wh Lpp Wh-Lpp
kg 3.00 3.00 3.00 3.00
Bi/g 2.50 2.50 2.50 2.50
EAR /g 1.00 1.00 1.00 1.00
TEtB /g 0.06 0.06 0.06 0.06
Kkg 0.06 0.06 0.06 0.06
Lehilg 0.06 0.06 0.06 0.06
B /mL 9.00 9.00 9.00 9.00
FLIEBS I E/mL - 8.00 - 8.00
T ARG /% - - 0.10 0.10

T BN ARUIZY
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> 15.0 min. K¢ BB RIFEAT] 25 mL AEHRT. A
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TR 0.22 pm LA LT I8 TAE SO B LRI .

MBS @00 mx0.25 mm, 0.20 um); S
He(4[£>99.99%); #HA(He)J# | mL/min, #FFERE 1 pL,
ikt 100:1; FHEART: HEAARILGEE 100°CH4F 1.0 min,
LA 10°C/min J+ 2 180°C, ##4F 6.0 min, LA 1°C/min F}2 200°C,
{343 20.0 min, LA 4°C/min F+2 230°C, 543 20.5 min.
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Table 2 Physicochemical indexes of semi-dry fermented camel jerky

i H CK Wh Lpp Wh-Lpp P
pH 5.34+0.04¢ 4.40+0.01¢ 4.30+0.01° 4.04+0.02° <0.001
KO B 0.89+0.92¢ 0.75+0.02° 0.85+0.01¢ 0.80:£0.02° <0.001
L 20.42+1.56* 23.60+1.77% 25.87+0.83¢ 22.31+1.25% 0.009
a 3.65+0.32 3.66+0.23 3.36+1.38 3.13+0.26 0.780
b 4.71£1.02 5.46+1.63 5.77+0.15 5.05+0.80 0.633
BEEEN 28.48+4.08 27.47+3.57 19.83+6.20 21.54+2.70 0.099
P 0.70+0.05 0.68+0.04 0.67+0.05 0.66+0.07 0.814
ITH Mg
AL 18.80+1.91° 10.47+2.27° 7.0242.89° 9.82+2.68" 0.002
o] 42 0.2540.05 0.2240.03 0.18+0.03 0.24+0.04 0.159

=17 AR RN LR R i 3 25 5(P<0.05), T,

3 LFREBENTERERMLS (%)

Table 3 Basic nutrients for semi-dry fermented camel jerky (%)

Tt H CK Wh Lpp Wh-Lpp P
Kay 40.17+0.42° 35.96+0.37" 36.85+0.83° 36.75+0.39" <0.001
T 32.58+2.80 36.91+4.29 32.92+0.08 35.57+3.05 0.485
JE W 1.55+0.68 1.65+0.07 1.86+0.39 2.18+0.08 0.482
RSy 8.47+0.71 7.90+0.11 8.39+0.28 8.42+0.23 0.336
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Table 4 Composition and content of amino acid of semi-dry fermented camel jerky (mg/100 g)

H CK Wh Lpp Wh-Lpp P
MR 55.2240.32" 54.54+5.62° 49.03+1.19* 56.89+0.41° 0.047
TR 39.21+6.30 59.16+5.89° 56.72+0.22° 60.58+1.05° 0.001
AR 21.20£0.21° 17.83+1.05° 18.19+0.15° 18.21+1.26* 0.004
SRR 33.26+0.65° 31.67+2.77" 28.55+0.12° 29.71£0.27% 0.016
SR 13.63+0.31° 11.57+0.80° 13.16+0.13° 11.91£0.12° 0.001
PR B 11.71£0.26° 11.05£0.98 10.44+0.07° 10.90+0.10™ 0.084
AR 4.60+0.27 14.59+2.99° 8.61+0.04° 3.38+0.03° <0.001
WA 60.7142.73" 53.98+2.16 59.09+0.69° 58.19+0.03° 0.009
A EIR 73.77+4.70° 79.35+0.82° 78.30+0.72% 79.68+0.20° 0.057
AR 26.72+1.26° 35.81=1.26° 29.88+0.13° 27.3240.03" <0.001
H 2 m 16.1240.83* 16.83+1.41% 15.94+0.19° 17.77+0.01° 0.092
fili 2R 13.42+0.48¢ 9.45+0.74* 12.02+0.11° 10.61+0.06° <0.001
2R 8.68+0.65° 8.84+0.49" 12.15£0.19° 11.37+0.06" <0.001
ik 2412 5.59+0.49" 4.80+0.03" 7.2940.26° 5.45+0.08° <0.001
HAR 10.38+0.56" 7.87+0.66 8.61+0.11° 8.38+0.06 0.001
REH R 16.04+1.53° 19.48+0.69° 15.41+1.11° 17.17+1.58% 0.020
EAA 178.81+7.14* 200.43+18.78° 184.71+1.76"™ 191.58+1.19% 0.130
NEAA 231.43+11.09 236.42+8.20 238.70+2.80 235.93+1.91 0.662
TAA 410.24+18.22 436.84+26.94 423.41+4.52 427.52+1.52 0.324
EAA/NEAA 0.77+0.01° 0.85+0.05" 0.77+0.01° 0.81+0.04™ 0.020
EAA/TAA 0.44+0.01° 0.46+0.01° 0.44+0.00" 0.45+0.00% 0.019
BEPRI IR 89.81:+6.20° 98.83+1.51° 93.71+1.70® 96.84+1.77° 0.052
AR A LR 98.93+4.70° 89.10+4.81° 99.20+1.16° 97.94£0.06° 0.019

2 FIRMTF AR ; EAA: T2 SR (essential amino acid); NEAA: JE£ATF & 3EMR (nonessential amino acid); TAA: &2 3R (total

amino acid).

44 R FESE TP TAA BN 410.24~436.84 mg/100 g,
EAA &~ 178.81~200.43 mg/100 g, NEAA & &N
231.43~238.70 mg/100 g, Wh 41 \Wh-Lpp 41 .Lpp 21 TAA .
EAA Fll NEAA 835 T CK 4, PEMIEInELE fwih k&
B T TAA. EAA il NEAA SEBN. & ILm
LA LR DR PR 2 B R E R R B
FE| AR B A 4 lb 4 21 (Food and Agriculture Organization,
FAO)/MH: 5 T34 20 21 (World Health Organization, WHO)#2
B AR (55K EAA/TAA i 0.4, EAA/NEAA H 0.6 I,
PF A AR A AR Y FEAE S, EAA/TAA 78
0.44~0.46 Z[a], EAA/NEAA 7£ 0.77~0.85 Z[a]; Wh 41 Fl
Wh-Lpp 1 EAA/TAA #l EAA/NEAA &5+ CK 4, X
VBV L3 ARk & R A2 T RIS A T R B A RS 57
Mg s, HEIm &S M ERF A& NMEIr .
24 ARAFFRAEEATHEMRKRAREEE

T T U TR e A 1 o o 3 7R v KU TR R ) B
T, FEI LAl R v 2 a Aa A A L — L8 KUK T, N
e A Xy FRGA T LAE— 5 5 SR R
AR R A Y, BEIPI T S ARREY 4 2 R R

SeR TS e S 27 FARNRR, FLHh i FIAR i B2 (saturated
fatty acid, SFA) 14 F', HRHEFIIE N B2 (monounsaturated
fatty acids, MUFA) 6 FFIZ AN Fifig 1 & (polyunsaturated
fatty acids, PUFA) 7 Fi H. 4 20 & B2%¢ A T IR iR 21 s f
Ar—%, BIYSFA>YMUFA>YPUFA, W% 5 Fim, %5
ESSID 25 Miff gy 25 LAl — 3k, 4 41T RUE BEse A T AR
IR & 5 TG .35 2% 5+ (P>0.05) .

MARIABRZE I E, SFA =5 Al R 0 A i B+
Mo 5 CK AL, Bzl Fmy b & R 2 st e n
RN, MERRIR &, (HiX H RIS HRT
thC i 22 5 (P>0.05), i A SFA 23 2 sl ikt
AL RO 8 & AR 20, MUFA & 056 KUK 9 Bk K,
TEND ik AR v R AR T 7 A SE 2 0k, 78 RS XUR Y 5T
HITE AP 3 Ve o SR 3R BH, 38 434 i MUFA A
A 35 T I R LG A 2T MUFA 322 ik
PR A L, TR SR R TR DA it v EE A KUK AR 5T, E
L AR o A i — S LS KR 5T, Xof 6 T PR ok o ) XL
MRF=A R . PUFA 23l MR . IR R & AR
REG LRI R —, BARKEMAE . 3R E %
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Table S Composition and content of fatty acids of the Semi-dried fermented camel jerky (%)

i H CK Wh Lpp Wh-Lpp P
THR C4:0 0.08+0.06 0.11+0.08 0.09+0.04 0.09+0.06 0.590
240 C10:0 0.03+0.00 0.02+0.00 0.03+0.01 0.07+0.07 0.154
T —%ElR C11:0 0.02+0.01 0.02+0.01 0.03+0.01 0.02+0.01 0.292
A C12:0 0.07+0.02 0.08+0.02 - 0.06+0.03 0.672
T =4EMR C13:0 0.0120.01 0.0140.01 0.02+0.01 0.0340.02 0.174
W E5E R C14:0 0.37+0.24 0.55+0.44 0.68+0.31 0.63+0.63 0.474
TR C15:0 0.66+0.07 0.76%0.05 0.710.07 0.79+0.10 0.107
FERE R C16:0 14.68+0.74 15.49+1.02 14.95+1.20 15.93+1.79 0.312
L kiR C17:0 1.110.10 1.24+0.25 1.29+0.35 1.32+0.37 0.443
fififi5 1% C18:0 17.25+0.61 15.83+0.91 15.97+0.22 15.61+1.19 0.078
ZkERR C20:0 0.18+0.03 0.1540.02 0.1440.01 0.1340.03 0.104
Z—Hkm2 C21:0 0.12+0.01 0.1240.02 0.11£0.01 0.1140.02 0.247
Z =gz C23:0 15.85£1.57 14.64+2.28 15.04+1.85 14.05+2.70 0.394
Z A Dufkiz C24:0 2.15£1.86 3.17+0.97 3.02+0.52 - 0.497
TR C16:1 1.84+0.13 1.86+0.24 1.74+0.02 1.88+0.12 0.339
TRk C17:1 0.040.02 - 0.040.01 0.040.02 0.626
SR C18:1n9t 0.93+0.15 0.84+0.74 0.88+1.05 1.03+1.00 0.796
2 C18:1n9c¢ 23.35+0.41 24.55+2.09 23.93+3.15 25.65+4.36 0.407
Rk ER C20:1 0.22+0.01 0.220.02 0.20:£0.02 0.21£0.03 0.278
B ER C22:1n9 0.060.03 0.06+0.04 0.08+0.01 - 0.501
Wi ER C18:2n6¢ 17.92+0.69 18.16+1.91 17.92+2.94 17.84+2.98 0.879
-2 C18:3n6 0.03+0.00 0.03+0.01 0.03+0.00 0.04+0.01 0.097
o~ P2 C18:3n3 0.63+0.01 0.58+0.04 0.64+0.08 0.56+0.04 0.093
TR R C20:2 0.23+0.02 0.260.01 0.20+0.04 0.23+0.06 0.085
Tk =M C20:3n6 1.77£0.13 1.80£0.30 1.65+0.28 1.77+0.36 0.569
164 TR TR C20:4n6 0.09+0.11 0.18+0.04 0.18+0.01 0.18+0.05 0.198
T THRANKTR C22:6n3 0.49+0.06 0.53+0.07 0.50+0.12 0.56+0.09 0.436
SFA 52.68+1.06 51.14+1.02° 52.06+0.71° 48.84+1.28" 0.016
MUFA 26.48+0.61 27.5542.57 26.85+4.18 28.82+5.36 0.865
PUFA 20.93+0.81 21.23+2.11 21.01+3.46 21.17+3.55 0.696

PUFA/SFA 0.40 0.42 0.40 0.43 -
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TR, i WU A T 43K n-3 Fl n-6 BRI FIREIITRR, 191
WIAT IR | a-TEIRRAR . . N R A6 A DU R 45
FEABESE T, Wh-Lpp 21464 DU R A1 ik /SR &
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Tk WS N T #9 PUFA/SFA & #8576 04 KDL |,
Wh-Lpp ZHF1 Wh 21 PUFA/SFA & &7 T 0.4, RHIXPI4
TRV BESE N T FRE bR, 25 b, WA Hus izl
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T, &N PUFA/SFA RO HLM, X% BE5e AT 0 XU i 21 5
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3 & i

N I 2L 3 A0 R & TR AT AR T T R e T
pH. JK 431 BE UK 435 2 B BRI (P<0.05), BEAIRA T 1Y
T B AR s WS FL NS AR L &R R AT LA EAA
NEAA Hil TAA & &34 H EAA/TAA 78 0.4 UL F, 4
P BB TR AT RIS T LU g D7 18 v B R . A6 A Y
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