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Absrtact: The seven kinds chemical components of male deer tail in antler stage, female deer tail in antler stage, male deer tail in estrus
stage and female deer tail in estrus stage were compared and analyzed, using ultra high performance liquid chromatograph, quick nitrogen
determination apparatus, gas chromatography - mass spectrometry instrument, ulira high performance liquid chromatography - tandem quad-
rupole mass spectrometry, inductively coupled plasma emission spectrometer, ultraviolet spectrophotometer, respectively test different har-
vesting time and gender in the deer's tail of nucleoside hydrolysis, crude protein, amino acids, fatty acids, hormones, inorganic elements and
total polysaccharide content. Results found that the nucleoside contents were 3.69 g/kg, 4.00 g/kg, 4.02 g/kg and 3.77 g/kg, respectively, and
there was no significant difference among all groups. Crude protein content of sika deer tail showed that estrus female (77.00%) > antlers
female (75.10%) = estrus male (74.40%) = antlers male (73.40%), the difference between groups was statistically significant. The hydrolyzed

amino acid contents were 53.71%, 60.36%, 49.16% and 54.11%, respectively, and there was no significant difference among all groups. The
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fatty acid content of sika deer tail showed that antlers male (19.10 g/kg) > estrus male (7.79 g/kg) and antlers female (7.51 g/kg) (P < 0.03)
= estrus female (3.11 g/kg) (P < 0.01). The hormone content of sika deer tail showed that female in estrus (100.23 ng/g) = male in estrus
(92.41 ng/g) = female in antler stage (35.38 ng/g) > male in antler stage (28.89 ng/g), the difference between groups was statistically signifi-
cant. The contents of inorganic elements in the sika deer tail showed that female in estrus (36.11 g/kg) = male in estrus (34.19 g/kg) (P <
0.05) = female in antler stage (31.15 g/kg) and male in antler stage (29.65 g/kg) (P < 0.01). The lowest polysaccharide content of female tail
in estrus was 2.93 g/kg, which was significantly lower than that of male in antler stage (4,93 g/kg), female in antler stage (4.83 g/kg) and
male in estrus stage (3.61 g/kg) (P < 0.05). It is concluded that there are differences in the chemical composition of deer tails in different
harvesting periods and genders. The contents of crude protein, hormone and inorganic elements are higher in estrus. The fatty acid was more
in antler stage. There were no significant differences in nucleoside, hydrolyzed amino acid and polysaccharide contents during different per-
iods. The contents of crude protein and hormone were higher in female tail, and the polysaccharide and fatty acid were more in male, but
the contents of nucleoside, hydrolyzed amino acid and inorganic elements were not significantly different. This study was the first to analyze

the chemical composition differences of deer tails in different harvesting periods and different genders comprehensively, which has a im-

portant reference value for clarifying the nutritional differences of deer tails.
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HREH 6 mol/L W] EhRIE L, R r SR R EAHE,
110 ‘C7KA# 22 h, ¥ &I/ EL | mL KRR THLE RS,
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WE 15 s, FIRME 1 min, EH TR $, F 55 CHE
TR A A 10 min, EALERE,

144 BERRENE KI#E GB 5009.168-2016 % H
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Table 1 Standard curves and correlation coefficients for the
determination of 8 hormones

BEAR et iz HXEH R

Hormone Linear equation  Correaltion coefficient

UG A p=413.07x - 48.60 0.999 9

&3] J=224.24x - 54.85 0.999 6

H 52 1271485 - 24.32 0.999 8

i J=412.00x - 22,10 0.999 8

i — J=18.65x-8.18 0.998 6

=¥ 1=30.245 - 29.00 0.599 1

Al =12.79x + 28.89 0.9959

SR AR 1=103.78x + 18.34 09999

P SO & AR U R R 1.00g BT
50 mL S0, I 10 mL B EE, #3AE 30 s, R %
10 min, # A HEEE 15 min, 8 000 ¢/min 20 10 min, &
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FE R 1l MEBCES TSN A : 0.01% FP R 2K — FTE ; M
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FE: 0~4 min, 35%~50% 8% ; 4~4.5 min, 50%-~100%
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Fig.1 MRM chromatograms of 8 hormones
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PR I R A5 AEFARIUE R R 1.0 g, A
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L E{E AR ik 227 3o . R 1] SPSS statistics 26.0 it
FTHLE K ANOVA #5554747, Fi Excel 27745 .
2 ZER5a9%Hh
21 BEEEEXaOHR

A FERWCH AFE R RE R 13 Mg HEERE
204 ZHHERRE L SN | B AN A R
SRS ERE WSS E RSN T 3 HER
(P << 0.05), EHIWIEEE R oS5 8 &K T HAh

3HBREP< 0.05), I FE R HA B RS,
7052 gke, BEETHEHABRWP < 0.00DF 2
HEE R (P< 0.05), BHE R AR N MR B 5 # 2 5.
PRI WE | i i v g 25 R R TG I > AE B (P<< 0.03),
RE B S E N E N> E P 0,05, A
PRI R EER; SESRARBEABE> R
HERERE>4EHER>EHNARRE, dleER
BG83 %1 5 B K LA 20 43 A [R] i S A 14
MABHEREZRP > 0.05).

2 FREREHBREINNERPEZESE xis,n=5

Table 2 MNucleoside content of deer tail in different periods and genders { xts, n=5) kg
AR TR IR RRAER BRI e R

Designation Males in antler-producing stage Females in antler-producing stage  Males in estrus stage Females in estrus stage
Hid g 0.02+0.00¢ 0.02:0.002 0020002 0.02:+0.002
R 0.54+0.150 0.5940.010 0,760,012 0.84:40.012
HR IS 0.22:0.082 0.30+0.05¢ 0.270.00¢ 0.29:£0.07%
B IR 0.25:0.012 0.2620.012 0.25:0.00¢ 0.18:0,000
B 0,660,142 0,700,042 0.680.012 0,780,092
TGN 0.10£0.022 0,040,000 0.12:40.02¢ 0.1240.012
F 0,580,172 0.60+0,27¢ 0.1120.05" 0.140,06
e M e i 0.18+0.06P 0.26:£0,0730 0.3140.03 0.31£0.03¢
Ly 0.27+0.03¢ 0.3340.020 0.5240.018 0,350,000
5 0.29:0,03¢ 0.3520,02¢ 0,540,010 (1L.4420,000
S Ey 0.16+0.06 0.10::0,082 0. 140,000 0,080,010
2T 0.17:0.05 0. 160,090 0. 140,068 0.09:£0.012
[EiRES 0.29:0.012 0.2520,05 0.16:£0,000 0.13:40,00
hh: s 3.69+0.840 4,000,692 4.02+0.212 3770318

0T B bR B A R R E R R OP = 005, AT R EES (P < 005, “—"# Rt s e LR E N .

Moter The same superscript on the same line indicates no significant difference (7 > 0,05), otherwise there is a significant difference (P << (0L05), "-" means not detected or

not within the detection limit, the same as below.

22 MHEAKBEERS SIS

& 3 oA, 4 AERMEEA & RN RFEE
B (77.00%) >4 H IR R (75.10%) > KA R
R (74.40%) = H WA FE R (73.40%) (P < 0.05), #
HOH R = A B B > A ads L B R AR AN
MR R E AR AR AN LEEER . D FHEAR
S (EAA) DUEH B R e, A 26.14%, B3F 5
TR A R (20.49%) (P << 0.05) . EAA/AA 94
HIEEREFE (43.31%) > RIS B EE (42.49%) =4
TEHAZN B R (42.19%) > R AE A 23 2 (41.68%) , IR

AR > R 1, B > RER RS L i B L 18
thy BT A R R His SRR & THA 3 HER
(P << 0.05); EHWEERE R T Ser.Asp fll Cys & & &
EWmTRHEWABRE, Met, Ile Fl Phe SREZFEST
HAth 3 AERP < 0.05):Gly FHRELRIGEHEEER
i, N 5.58%, i3 e T AR 3 HEREWP < 0.035).
HEM Lys FREES T RGN, AR 8T E
P2 o AN (B SR ST 3 R0 44 S0 £ FEE R o LAt L 73 3
TREER.
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Table 3 Contents of crude protein and hydrolyzed amino acid of deer tail in different periods and genders (xts, n=5)  g/100g
B LA R EEENE et i MRS Bt R REE
Designation Males in antler-producing stage Females in antler-producing stage Males in estrus stage Females in estrus stage
His 212+1]0 23940230 1.25+0.45 1.92+.23a
Ser 2,150,108k 2494033 197017 22740, 32a
Arg* 280,220 32780420 2.78+0.2]0 3.2240.28a
Gly 4.25+().380 4.79+0.61" 4.57+0.320 5580260
Asp 5.91+0.34a0 6.83+0.95 5.14=0.45v 5.82+0.350h
Glu 798,674 8.63£1.17= 72140668 7.90+0.300
Thr* 2.76+0.360 3124055 239,170 2.6120.48a
Ala 2 8740260 3030474 29040 248 3.22+0.160
Pro#* 2.8540.15 3.09L0.47 2.9240.35v 3.5440.3%
Cys 0, 14£0.0140 0.154+0.032 0.110.02% 0,120,010
Lys* 0,130,010 0.144£0.06° 0.0420.017 0.0640.01%
Tyr 5.634+0.480 5.91£1.052 4.85+0.38¢ 4.90+0 462
Mert* 3.0740.21% 39340420 2,550,460 2,900,300
Val* 3. 1440,250 3454 442 2.8340.252 307029«
lle* 2.80::0.200b 3.2540.45 24240187 2.57+0,25%
Leu® 3. 100,350 3.474H).500 2.8640,220 3120462
Phe* 20140220 2.42440),18 1,700, 15b 1.90£0,110
AA 53.71+4.322 60.36:£8.33% 49 164 474 54,1124 882
EAA 22.66£1,970h 26,143,499 20.4942.00b 22.99+2 .57
CP 73.40H0.064 75.1040.06" 74. 400,25 T7.000.048

e B AERL “EANT R TR AL, AN R ARG e, P R L O
Noter * represents the essential amino acid, "EAA" represents the total essential amino acid, " AA™ represents the total amino acid, "CP” represents the crude protein,

2.3 [EMBAESEX b

B 4 afE, AR 12 FiEmR, &
HA 40 8 AR B €200 1, cis-11 BLAME 11 FhASRTRER,
RIS R L 9 B, RiEH Cl4:1, ¢is-9.C20:1,
cis-11 Fl C20:4, cis-5, 8, 11, 14. JI5 Mife S5 (FA) LA
A R B, A 19.10 g/ke, TR E AR R R
RIGHABRL 16 15, ST RAEMBERS 54 4.
YhLFN B I R B (SFA) A I R (7.07 glkg) >
FHWIRER (321 gkg) = RIEW AR (2.41 gikg) >

RAG LR R (1.40 g/kg) (P << 0.05) . L ANAI IS
i o B (MUFA) UAE A BB R 5, h 1075 glkes 0T
EHESEEMEEA KRS 2 ff & T RGN
RERE 9 fE A, ¥R HA Bl > RS, A=A
JEE P %4 . 2 A VLA T W A (PUFAD BRI 0 B 7
Bk, A 051 gkg, BEETEHEMALIEHAR
B (P <005 . NERARHRER SRS R
(69.01%) >EH AR (63.02%) >4 HHH R
(57.28%) = AL 1 W1 RERE 2 (55.07%) .

x4 TRFRWRBIER R RERRREERSE Ocs,n=5

Table 4 Fatty acid content of deer tail in different periods and genders (xts, n=5) glkg
55 g LA R LR R B R peai uRs
: _- . . _'] I . Males in antler- Females in antler- Males in estrus Females in
Classification Designation : :
producing stage producing stage slage estrus stage
P 57 RERE C14:0 041£0.012 0.14+0.01b 0122003t 0.06+0.00¢
+ HffE C15:0 (01,120,009 0.060.00b 0.0520.020 (1040006
EHgR% Cle:0 49340174 2.12+0.13b 1.3940.34¢ 0.8220.044
ek R
= ; S: A : e HiERE C17:0 0.15£0.012 0.07£0.01b 0.07£0.01% 0.06:20,000
T fEd% C18:0 1414007 0.7940.(r20 0.5940,14¢ 0404002
{EE/E C2000 (.06, Dk 0.03+0.01 0,200, 1 82 0,020,000
2 7.07£0.27= 3,210,160 2.4140.71¢ 14020064
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ik okg
ES) 2 .’T-TRFJIJQ'EEEE ﬂ':ETHle!EHFéI% ‘é‘z‘;'rﬁiﬂfi}ﬁl% Efﬁﬂll‘ﬂ-ﬂfﬁﬁﬁ
Classification Dicsignision Males |In antler- Ff:ma]e&.l in antler- Males in estrus Females in
producing stage producing stage stage esirus stage
B E il AR C14:1 cis-9 0. 280,000 0.12+0.01¢ 0,150,000 -
o . Frtiihag C16:1,cis-9 4.13£0.022 0.88+0.06° 2,310,900 0.3440,01¢
R H;ﬁzﬂ g:im L AE CI8:1,cis-9 6.21+0.322 23740140 1.66:+0.47¢ 0.86+0.024
J-11- 4B C20:1.¢is-11 0.13£0.012 0.06=0.00P - -
S 10.7540,35 34340210 41141380 1.2040.03¢
L ey i C18:2,cis-9,12 1. 200,062 0.72+0.060 L15£0.400 0.51£0.01P
gﬁ‘fﬂiﬁjﬁ B DU C20:,0is-5.8,11,14 0,090,000 0,110,013 0.11£0.018 -
ety 1.29+0.57= 00,880 06 1.26£0.41% 0.5140.010
FA G 19.1041.18 7.5140.430 7.79+2,500 311010
% SFA/FA 36.98 42.72 30.99 44.93
MUFA/FA 56.27 45.63 52.80 38.63
PUFA/FA 6.75 11.65 16.21 16.44

24 HESEXLLSW

A [F) SR R S f R R 8 RhOR IR E
RN S MG _NREA RN ER PR, B
—FHARRREYERS 8 2.5 54, RIEWE
BREFEFETAHEEWWP < 0.05) . S A 28 5 7E A
FERAP R, A S BCR E TS, A
(1] 8.6.27 fif i B =0 R I BERERE(30.18 nglg)
= A FEHARERE R (5.16 ng/e) > RS HA N FE R (3.85 nglg)
> HIAA BR (2.38 ng/g) (P < 0.00D) M =B & &
CUSAR M BERE R i, 9 16.75 nglg, i TAET IR

B 4.4 5. A RERE HREM =R, A Fnf B0 G R 3%
72 7 2R AL AT (PR RO R SRR e T H B
BR>RENARE=EHNSRE>EEHAKRE
(P<000D).4 HERFIHAESELEEER (P >
0.05). SR, B EPEESEZEY A A
SR k. AFEERE R, AREERES R
s WA A BT ZeR . o R b SR, B R R
MR E, MR TREER T AR A
[R) s b de, RIS IR S B EE A&, MELE
ILBEIEF 3 M54

£S5 FEREHBHIEINEERHERE Xs,n=5

Table 5 Hormone content of deer tail in different periods and genders (xts, n=5) ngflg
5 o ﬁii-t&‘.iékfﬁélﬂ ﬂiﬁ*‘ﬁm}ﬁlﬂﬁlﬁ Efﬁﬂlif&fﬁﬁ@ At A f&%ﬁ‘i
Classification sl Males l.I'L antler- cha]cs. in antler- Males in estrus Females in
producing stage producing stage slage estrus stage
HEME 3.630.01b 1470444 5.22:+0.292 2.13+0.25¢
HEdE 58 4.53£0.01 - 38.99+£0.23 -
S =] 0.41+0.05 = 11.1640.18 =
a: A 2.38+0.224 5.16:£0.360 3.85+0.01¢ 30.18+1.060
s g =Ax 1.004+0, 13 3,100,330 2.4040.30b= 16.75+1.652
TpE Bl ] 34140124 5.00:£0 407 6910410 18.99:0.102
oy ECR AT 12.81£1. 100 20.07£0.16¢ 23,150,325 31782170
el A [k 0.72+0.14% 0.58+0.072 0,730,192 (L.40+0.050
JE8 Ty 28,801 784 35.38=1.76° 92.41+1.93b 100.2325.28

25 ZTHEREEX LT

A FR W R R F R 24 FEdlo RS
mAK 6. TRLENRE MG ER G611 gkg) > K
15025 1 (34.19 glkg) > H BRI (31.15 g/kg)

R 40 R (29.65 ghkg) , ) 22 S LA S it2p
Mo teEE 4 SIERP RO RS R, EEINAREST K
. KIEUAERES Cu. Mo & EFET HAh 3
HIREER, Jofh 3 dUMEREER . RIEMRE R Mg &
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Ba FEVAEHIAE RS Cr & Ni FEMER A E
R Fe SEEFR . Ak 3 ML EE =R . Ca,
Sr. V3 MonRMULEE SRS B, oalh
16.60 g/kg.19.62 mg/kg Fl 9.60 mg/kg, &3 i T 7 1
ARER(P<0.05), lEEFaTHEEERP<.0D,
EEMA RN E LR E ZR 4 HERPNaFEN
RAGHAREE R (3.71 gikg) = RIS HA A B R (3.04 gikg) =
AHIBEE R (275 gk > EH AR Q.13 gkg) S

RN EH R OB, 4 HERSS HEME Pb, 4
SRS T EEBP < 0.09), RFEMRELEE
225 o AN R OB B R0 1 i (8] Al Zn. Mn. Ti f0
Cd SRPLEEE .4 AR H Se.Ag.Hg
M As, FEWABREAGLE Cd, %4 Pb.Cd &4
HIE 0.5 mg/kg M1 0.2 mghkg A A7, KT 25 8RB AE
(Pb:5 mg/kg, Cd:1 mg/kg) .

#=6 ARFRUHBAMINNEEPFEINTESE xs,n=5
Table 8 Contents of inorganic elements of deer tail in different periods and genders (x+s, n=5)

) po e ] ’2\‘_.&‘1‘% ’_-liﬁiﬂ]i*'lf%}ifﬁ ZZT?&'HHF:.JEE.HE A Eilﬁ;h‘:
Classification Dastipiiaicn Males |-n Femalc.'il in Males in Females in
antler-producing stage  antler-producing stage estrus stage estrus stage
K 4.13+0.330 3.06:£0.05% 4814012 4 87+0.048
Ca 11.1320.59% 11,9240 465 15.3+0.36" 16.60+0.242
R E gk Na 2.13+0.06¢ 2.75£0.07¢ 3,040,100 3.7140.030
Mg 0.61£0.040 0.65:L0,040 0.6810.040 0.7940.03n
5 11.21£0.100 10.31£0.07" 9.8840.17¢ 9,660,084
Al #3.67+6.930 750311710 §7.73+3.88a 84.42+7 4]0
Zn 62.01+1.640 62.44=4.300 69.68+7.814 T3 14£12.090
Fe 215.9849.16P 224 80L 7. 4000 240.7348.86 2253141968
Mn 2.02+0.432 2.1440.132 2,210,557+ 2.1740.55+
Cu 19.61+£2.964 22.63=1.80p 1 1.68+4.79b 17.86+2.742
Cr 23.25H).570 26.92+().79 22 99+).6290 200.35+1 98¢
B (k) Ba T.65+].020 8.16£0,770 7.84=+0.980 13.43+0.422
Ni 8200587 13.2240.312 11,440,470 9.3741.35¢
Sr 10.5640,77¢ 11.33£0.67 14.3241.010 19.6240,33+
Mo 2.95+0.042 3050402 | 860,380 30640414
v 4.66+0.54¢ 4.08+0.39¢ 8. 100,158 9.60+0.068
Ti 0.99:0. 100 0.90=0.118 0.82+0.27 0.740.09a
Se - - = -
Ag - - s =
Ph 01.58+0.022 0.55+0.05% 0.330.03" 0.29:0.040
&4 R (k) Cd S 0. 190,064 0.230.042 0,180,038
Hg - - s =
As — — - -
S Cgrkg) 20.65+1.14¢ 31.1520.72¢ 34.1940.820 36110470

26 ZWESEXLLOW

B9 7 WL RN IR RE R b 2 S B, A
2.93 gikg, B EE T AT 00 20 B2 (4.93 g/kg) AEH A
BEJEEE (4.83 g/kg) FIATE I ATE R (5.61 g/kg) oA A2
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BRSSP ARG 5 FLAE LR CRBAIR, fR  BE B A
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FT7 AEFYEFEBAFEINNEESEHEE (xts,n=5
Table 7 Polysaccharide content of deer tail in different

periods and genders (x=s, n=5) okg
B TRTR
Sample Polysaccharide content
EHPL R 4.9320.600
ET B R 4,830,744
gy SN 5.61+0.150
R R 2,934(0.49¢
3 g

AW FUE R RGN E T AN R RS 39 A [E
IR METERE R 7 i il B B R R,
RIEHERPHES . BEMLTH TR SEULAH
0 iy T L A v s A R RS o e A R R TR
TR L A B KR B R B A R
M EeEER. BERPTHEAMBESERS: 2
FEE R 2 B AR I e 5 1 B AN RO R B R LU B e B
HOKMREEBRMEHN GRS E LT IR L E
AR 530 19D G S 5 2
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