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Abstract: This experiment aimed to determine and evaluate the nutrient content and hematological parameters of the blood in Bactrian
camels (camel blood). The total protein content of the blood in Alashan Bactrian camel was determined using BCA protein concentration kit.
The contents of amino acids, fatty acids and minerals in the blood were determined by liquid chromatography and mass spectrometry. The blood
parameters were measured using an automatic blood cell analyzer. The results showed that the total protein content of camel blood was
78.45%+1.49%. There were 34 amino acids after the hydrolysis of camel blood, with the lysine content being the highest (27.82+1.86 g/L),
followed by arginine (23.60+4.17 g/L) and aspartic acid (22.41+1.26 g/L). The essential amino acids in camel blood accounted for 41.01% of the
total amino acids, with the ratio of essential amino acids to non-essential amino acids as 0.69, which conforms to the reference protein pattern
proposed by FAO/WHO. A total of 19 fatty acids were detected in camel blood, and among which, glutaric acid had the highest content
(1900.70£571.02 pg/mL), followed by oleic acid (1342.00+£194.12 pg/mL) and eicosapentaenoic acid (11.2245.24 pg/mL, the lowest). The
saturated fatty acids accounted for 60.89% of all the fatty acids in camel blood, and monounsaturated and polyunsaturated fatty acids were
responsible for 21.32% and 17.05%, respectively, with long chain, medium chain and odd carbon fatty acids accounting for 47.50%, 52.50%,
and 36.13%, respectively. The camel blood was rich in all kinds of minerals needed by the human body, among which the content of sodium was
the highest (5300+2300 mg/kg), followed by potassium (1600+100 mg/kg), iron (452.00+35.75 mg/kg), phosphorus (300+20 mg/kg), calcium
(90.71+6.03 mg/kg), magnesium (39.40+2.26 mg/kg), zinc (12.43+1.17 mg/kg), copper (0.65+0.06 mg/kg), manganese (54.78+12.32 pg/kg)
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and chromium (10.21+0.89 pg/kg). The contents of red blood cells, white blood cells and hemoglobin in camel blood were higher than those of

cattle and sheep, and the distribution of immune cells was also inconsistent with that for most livestock.

Key words: Bactrian camels; blood; total protein; amino acids; fatty acids; minerals; hematology parameters
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Table 1 Amino acid content in camel blood

BRI BAP R 22 /(gL) BRI BAP R 4&/(g/L)
BEE (Lys) * 27.82+1.86 B Rz (EIN) 0.042+0.001
AR (Arg) 23.60+4.17 3 WAL AE (3 MHis) 0.03+0.004

RITARFR (Asp) 22.41£1.26 B &8 (Om) 0.03+0.002
1A (His) 16.63+1.23 JNEF (Cit) 0.017+0.008
ZHEBR (Leu) * 16.27+0.86 B AUNRBL (Hcit) 0.010+0.056
FAEFL (Phe) * 13.94+0.80 RIKZE: (Kyn) 0.009+0.002
HEBR (Val) * 12.76+0.76 JreiEz (Cth) 0.0060.006
A28 (Glu) 12.50+1.13 B & F L EE (Hey) 0.004+0.004
H&E (Thr) * 12.32+0.92 MUK (Car) 0.004+0.004
H2# (Gly) 10.81+0.81 EEB (Trp) * 0.002+0.002
AEE (Ala) 10.69+0.36 y BATE (GABA) 0.001:£0.0002
L R B (Ser) 10.17+0.67 BB LB (PEIN) 0.0009::0.0005
B RE (Tyr) 8.910.11 2 FHAETH (Abu) 0.0008::0.0008
FHEER (Pro) 6.48+0.21 MLEBL (Sar) 0.0005+0.0004
FHEE (Cys) 3.73+0.17 #%E% (Tau ) 0.000520.00004
FmRE (Ie) * 2.57+0.11 # A RBL (Hyp) 0.0005+0.0003
FHLEBR (Met) * 1.66+0.09 %% BB EA (Total of EAA) 87.34
B & i 28 (Hpro) 0.05+0.01 R AR E A= (Total ) 213.48
E: AR ALERAR, TR,
F2 Jel. REM, &M, ShhESEEESSERR S5
Table 2 Proportion of amino acids in the blood of camel, deer, pig and cow

Rk AP Bz /% Jge, (181707, 4 04 e £ 12004
2 52 (Ser) 4.7 5.1 5.1 33
H&2# (Gly) 5.1 4.0 4.1 7.6
4B5® (His) 7.8 7.0 5.8 1.1
A (Arg) 11.1 4.6 4.1 54
HHBR (Thr) * 5.8 54 5.3 18.1
A58 (Glu) 59 9.1 8.9 17.8

RITAZB (Asp) 10.5 10.6 9.9 6.9
AAB (Ala) 5.0 8.1 8.0 25
JHEER (Pro) 3.0 33 33 45

FPEEE (Cys) 1.7 0.9 1.8 1.8
FEEL (Lys) * 13.3 9.2 9.5 2.0
FHAB (Met) * 0.8 1.1 15 4.5
AR (Val) * 6.0 7.8 7.7 7.8
F&2 B (Tyr) 42 23 33 34
FEABR (Tle) * 12 1.0 0.7 34
ZHBR (Leu) * 7.6 12.8 13.4 6.5
FARF (Phe) * 6.5 7.7 74 3.0
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Table 3 Amino acid evaluation index of camel blood

R WHO 542X B FAEX, FIBITS (AAS) L35 (CS)
Ile 10 72 0.3 0.4
Leu 14 10.8 12 1.5
Lys 12 8.4 23 33
Met+cys-cys 13 4.9 4.1 1.1
Phe-+tyr 14 11.9 1.6 1.9
Thr 7 6 1.76 2.1
Trp 32 2 0.000625 0.001
Val 10 7 1.3 1.8
F4 REMHEFEREE
Table 4 Fatty acid content in camel blood
=S 4% /(ug/mL) B8 BrBRAY 42 /(ug/mL)
R—B& (C5:0 (2COOH)) 1900.70+£571.02 A HER (C20:4) 70.60+19.81
WEL (C18:1) 1342.00+£194.12 A (C10:0) 36.33+9.68
LELEE (C6:2) 710.67+216.46 LAEE (C22:0) 34.93+1.27
+oR B/ AR ER (C16:0) 508.87+289.22 + =/ A ARER (C12:0) 29.02+6.63
TANIRB/EEARER (C18:0) 460.60+£332.26 IR (C22:1) 11.30£2.17
8 (C8:0) 340.00+7.57 —+E AR (C20:5) 11.22+5.24
F-LiE (C17:0) 176.12+18.99 SFA 3979.95+1185.13
2543 FHRTHR (C5:0 (20H)) 175.73+59.96 MUFA 1353.30£194.49
LibEs (C18:2) 147.67+13.51 PUFA 1014.35+221.52
Z# (C6:0) 120.60£77.2 MCFA 3333.02+547.72
TrIRER/ M 2 7R (C14:0) 100.20+£63.97 LCFA 3014.58+909.31
AR (C20:0) 76.87+27.58 OCFA 2272.53+530.89
—+ DA MR (C22:5) 72.13£9.01
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Y & RO TR AR VUGRR . WIHERE n-6 R51
ZAMAINRIDTRR ) - ZE IR, 5 PR [ 7K P
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pg/mL Z7E T X157 R VAR 7 A 4 2 g I R
i (78.07 pg/mL), PRLE IL A] BELE P A [ B
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Fig.2 Content of various fatty acids in camel blood (%)
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Table 5 Mineral content in camel blood

R URES Cp
#/(mg/kg) 5300.00£2300.00
47/(mg/kg) 1600.00+100.00
4%/(mg/kg) 452.00+35.75
A/(mg/kg) 300.00:£20.00
45/(mg/kg) 90.71+6.03
4£/(mg/kg) 39.40+2.26
4%/(mg/kg) 12.43£1.17
4R/(mg/kg) 0.65+0.06
45/(ng/kg) 54.78+12.32
£/(ug/kg) 10.21+0.89

22 WUETE R F S BT

SUETE A S HI R 6 Fin, L4 seh
9.54x10"/L, [ Py A& ¥ RHEE B 21 4H i i K
3.8~12.6x10"Y/L; /MR EECH 569.00x10°/L, [H A4k
FHIEARAE A 367~790x10°/L; ARG I 78 L1405
MRS S E P AMRIE—E. ARG IS (5 40
BN 29.67<10°/L, W& G T [E A A A 5% 318 o 1
9.92~27.2x10°/L. AIREGIE &5 5 Bon, XL
kA S, ST T ST A B B
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Hbk L 4R 64.27%, RLAHM &7 4
S 35.59%, FHiAth 5K & Uk A0 A EE R — R AE
40%~60% 7] B ik 4nf e s 5 K2 s E A
— 3, XA RE S YRR R UM O BRIk A,
AR S b LR & RN 543.33+18.75 g/L,
AR &, XA S IRTET T aF R K
6 NEIEMFFESH
Table 6 Hematological parameters of Bactrian camels

i g AAK s
Lrem iR 6 4%/(10'%/0) 9.54+0.38
LI HRAVIL 36.33+0.33

412t EAR(L/L) 0.32+0.01
Ptk G 42 /Pg 62.57+0.96
Lremft A S SD/% 48.50+0.15
A MRES/(10°1) 569.00+34.43
Ao SRR F AR AL 15.80+0.21
s MAREFR/(L/L) 0.82+0.05
A SRR TR Y 22.4240.16
4T EE /(L) 543.33+18.75
) 40 4/(10°/1) 29.67+0.68
AR ELIEE/(10°0) 19.07+£0.37
Ao s/ (10°/L) 10.56+0.33

3 Zhig

ARRIG B O R IR 18 R i A i S I
WABHGIAT TIE, RIWELE LR h S &l & E
B, RAERR. BRI YRMET e, SEEE.
P A SOUELE LR B A N 78.45%+1.49%,
FHERH L FREER HEER S RN 41.01%, L
ARGV FARRBESN 069, & FAO/
WHO $&H S HE AR Tl A s e s
MRENIRR & BARE S, LI IR AL DRI &
B s T HARM: YRS ERCNEE, Cu/Zn
ELBICN 0.05; HArgif. EgiL i[5 8l
mTE SRR, HIL R oA Lt 5 R
ZHEEA . R R, B IR R A R
FERFIANE, NHEATEIER. Tk R 24
SR T S HE . 104, B SR PAE SR,
YR A3 UL MR 78, 1 R T BRI BE IR 2%
T PR m UG TR MR %, =52 ni.
BN P I, FFEXEIN T T2 AIReER T
NSRS St Tpti s AL
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