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Effects of different processing methods on content of crude protein and hydrolytic
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Abstract: Objective To compare the contents of protein and amino acids in different parts of Cervi Cornu Pantotrichum (CCP) with
different processing methods, in order to provide a guidance for the processing and comprehensive utilization of CCP. Methods The
techniques of Dumas combustion and cation-exchange chromatography were respectively adopted to determinate the contents of crude
protein and 17 amino acids in different parts of CCP with different processing methods, and the difference was compared. Results The
content of crude protein in powder slices of CCP with blood was higher than that of CCP with blood (P < 0.01). And there is no
significant difference on that in wax slices, bee slices of CCP with and without blood (P > 0.05). The crude protein content in wax slices
of CCP with freeze-drying processing was less than that with boiling processing (P < 0.05). It was more than CCP with boiling
processing in powder slices (P <0.01), and was also more than CCP with boiling processing in bee slices (P < 0.05). The TAA content
in wax slices of CCP with freeze-drying processing was less than CCP with boiling processing (P < 0.01). But it is more than CCP with
boiling processing in powder slices (P <0.01). And there is no significant difference in powder slices of CCP with these two processing
methods (P > 0.05). The content of crude protein and TAA in wax slices of CCP is both significantly higher than that in powder slices,
bee slices (P < 0.05). And the difference of that in powder and bee slices is not significant (P > 0.05). Conclusion The difference is
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existed in content of crude protein and amino acids in CCP with different processing methods. The wax silices of CCP are significantly

higher than that of powder slices and bee slices. And the difference in powder slices and bee slices is not significantly. The distribution

of crude protein and TAA in different parts of CCP with freeze-drying processing is more uniform than CCP with boiling processing.

Key words: Cervi Cornu Pantotrichum; processing method; crude protein; hydrolysis; amino acid; Dumas combustion method,;

cation-exchange chromatography
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Table 1 Sample names and corresponding shorthand
symbols
FE A PR (Rt Ry i R
HEM b A Pw T L Dw
HeA K i Pp HY L BB Dp
HE A H 0 7 Pb HY 0L B Db
BIEE T Bw R HE Fw
BIEER T Bp HTER A Fp
BNEE T Bb T HE R Fb

2.2 FRERRZRRYLH)

22,1 HEMMEMLRSH %, W
PRI EDTA GEHEDIFD 0. 104 204 304 40, 50
60. 70. 80. 90. 100 mg, B T4+, BEL
%, REFERHEE AMEA, RS, RIURAE
H B SAE S, 35 L ERE RS R AR
lH], EHLIR. PLEDTA BRE AR ER (X, 1%
HBCAYAAR (V) filbriEdh 2, 1FEIE G Y=
1.761 193X 10°+2.998 786X 10" X—1.497 155X
10° X°+1.614 818X 10 X°, R*=0.999 9,

222 FHERARHEEE RIS AR G bR
Hoyr: REAABR (Asp) &R (Thr) 222 R (Ser)-
HEE (Glw. FHERK (Pro). HEEE (Gly). W
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vt i E R P R R S R S 1 UL I
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1-Asp 2-Thr 3-Ser 4-Glu 5-Pro 6-Gly 7-Ala 8-Cys 9-Val

10-Met  11-Ile 12-Leu 13-Tyr 14-Phe 15-Lys 16-His 17-Arg

1 SEBIER (A) MEEFREER B) &iEE
Fig. 1 Chromatograms of amino acid standards (A) and
CCP sample (B)
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mg, S “2.2.17 ik, AT BN, BUESE
(2= B R A E s R

2.3.2 KAREIERAFER & S FEhRME GB/T5009.
124-2003 2 SCHR TR, WERAFREUE B RE S 30 mg,
BT 35 mL KfEE ;5 6 mol/L HCI 20 mL, #7%

IR FEEE; S 10 ming TEEFEMF 110 C
IKAAE 22 h; KRS RAH R = E I 800 uL &
MR, 70 CRAZTEETHER; 2 mL 0.02 mol/L
HClEZ, Ik H 0.22 pm KRk
At e e BRI, EALEH .
24 UERIERERIEFSH

F4& Tyr (275 nm). Phe (257 nm) 255 FHEx
BRI DT TR E LIRS, HAREEER A 7y B AT S
W, TR AT R EAT AT LR sk e
PRSI T A REREATALIN . L-8900 4> 2 FE IR H
T CK B =T R S ATA4E . B1~B6 HHE 1
(Pumpl) ], EFEERMHE. HH B1~B4
R, TR, AR . JUbY. 2
SRS BCHIT G F T B R: BS 2K, AT
THEVEBIAH, B6 &AM, FTEBERES . R1~
R3 ZEi=FA57, B 2 (Pump2) %4, TS5
BRI R FIHERR M G2 i I O B B AR
7 B E SRR ATRE P LR 2 fik 3.

x2 BERRERF

Table 2 Gradient elution program

B 1] /min B1/% B4/% B6/% B2/%

0.0 100 0 0 0

0.1 0 100 0 0
14.2 0 100 0 0
14.3 0 0 100 0
202 0 0 100 0
203 0 0 0 100
212 0 0 0 100
213 100 0 0 0
40.2 100 0 0 0

25 HMESWHNEMHER. SERSMLEER

Bl 2 JyHE I R B R E A R .
Pw. Pp. Pb HEHIIED AN 82.94%. 56.60%-
59.87%, Dw. Dp. Db M [AMEMKIKA 81.86%-
70.42%- 57.99%. Pw H & &= 25T Pp. Pb,
Pw 437l /& Pp. Pb [ 1.47 f5F1 1.39 f%. Dw. Dp-
Db 25 [ I = AR K B, Dw 235172 Dp-Db [ 1.16
51 1.41 5. Pw. Pb 5 Dw. Db HIEAENZER
AR (P>0.05), Pp 5 Dp tHEHEMZEFWE
2 (P<0.01),

HE B 5707 B2 IR 2 WK 4. 251K,
Pw. Pp. Pb Z MR IIE 7374 65.69%. 40.95%-
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Table 3 Analysis program of amino acids

tmin B1/% B2/% B3/% B4/% B5/% B6/% MM E/(mL-min™") 7/C R1/% R2/% R3/% A E/(mL -min™")

0.0 100 0 0 0 0 0 0.400 57 50 50 0 0.350
2.5 100 0 0 0 0 0 0.400 — 0 0 0 0.350
2.6 0 100 0 0 0 0 0.400 — 0 0 0 0.350
4.5 0 100 0 0 0 0 0.400 — 0 0 0 0.350
4.6 0 0 100 0 0 0 0.400 — 0 0 0 0.350
12.8 0 0 100 0 0 0 0.400 — 0 0 0 0.350
12.9 0 0 0 100 0 0 0.400 — 0 0 0 0.350
29.0 0 0 0 100 0 0 0.400 — 0 0 0 0.350
29.1 0 0 0 0 0 100 0.400 — 0 0 0 0.350
32.0 0 0 0 0 0 0 0.400 — 50 50 0 0.350
32.1 0 0 0 0 0 0 0.400 — 0 0 100 0.350
33.0 0 0 0 0 0 100 0.400 — 0 0 0 0.350
33.1 0 100 0 0 0 0 0.400 — 0 0 0 0.350
34.0 0 100 0 0 0 0 0.400 — 0 0 0 0.350
341 100 0 0 0 0 0 0.400 — 0 0 0 0.350
37.0 0 0 0 0 0 0 0.400 — 0 0 100 0.350
37.1 0 0 0 0 0 0 0.400 — 50 50 0 0.350
53.0 100 0 0 0 0 0 0.400 135 50 50 0 0.350
100+ PSS = v T = HFL = ah 5
P m A WP 2.6 %:MEEEIZF\:FE*H§E\ ﬁgﬁiiﬁﬁttix
N ErY y —H =N
] e o 3 K S T EE AR, Bw. Bp.
a c il HRUHLEE FTRIHS BN 80.90%. 56.49%. 55.50%
2 o e T "ab Fw. Fp. Fb HE AN 74.76%. 63.95%.
60.92%. 2 FHANFEIIN T A M RE RS 2 R R IR
40 . N e . .
. o BRSO SR TR B, HER

FBE a~c RIS FIREA AR 2 22 R0 (P<<0.05)

letters a—c reflect the status of the significant differences

between different samples (P < 0.05)

2 HmESTMEHEEANE

Fig. 2 Crude protein content of CCP without and with

blood

39.78%, Dw. Dp. Db &I I EIKIKA 63.13%-
41.99%- 39.11%, 2 FA[EDN 07 0 24 R
(1) AR A B AT BB T s g AL,

HERREE (P<0.01), HH AL 58 546 £
FRAEE (P>0.05). Hrh, Pw 2R IIE 75702
Pp. Pb 1] 1.60 £5F1 1.65 fif, Dw 437ls& Dp. Db
f) 1.50 /%40 1.61 f%. Pw. Pp. Pb 5 Dw. Dp. Db
RERPEZERYARE (P>0.05),

B3 (P<0.01), ¥y iBhr 5 b 22 5 A w2
(P>0.05). H, Bw HEAKESHZ Bp. Bb
(1) 1.43 f5F0 1.46 fi5, Fw L& AR 7372 Fp. Fb
[ 1.17 50 1.23 £ o [R1 A4 77 =i i B 2 1 )
HEIE . B B IRIKERES . Bw M
EAREST Fw, ZREF (P<0.05); Bp &
HMEKT Fp, ZRMHEE (P<0.01); Bb i
HMEKT Fb, ZRE#H (P<0.05). Fp. Fb i
FEE RS IE Bp. Bb 1 1.13 541 1.10 1.
BIEBESGTHRERNIENR 5. 4REH,
Bw. Bp. Bb ZEB TN 62.11% 46.30%-
38.27%, Fw. Fp. Fb ZF:ER 1 &5 514 58.09%-
47.23%- 47.37%. ENEHZ AR M= LI Bw. Bp.
Bb KR (P, ELAS RIS A H) 28 5L R 1) B 22
W (P<0.01), Bw 73l Bp. Bb ] 1.34 fi
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Table 4 Amino acids content of CCP without and with blood
. JRE I HU Y%
FE b
Asp Thr Ser Glu Pro Gly Ala Cys Val
Pw 5.75£0.49" 2.70%£0.17* 3.23%0.11a 9.631+0.44" 5.861+0.54" 9.12£0.61" 5.21£0.48" 0.21%£0.02* 3.29%0.11*

Pp  3.04+0.10° 1.5540.07¢ 1.78+0.04c

6.07+0.59° 3.5740.22° 6.67+0.58 3.7240.08°

0.114+0.01* 1.8740.01¢

Pb  2.61+£0.07% 1.3440.08° 1.61+0.02d 5.09+-0.22* 4.03+0.09° 7.180.31° 4.3840.06" 0.09+0.02° 1.69+0.04°
Dw 521+031° 2.6140.12° 3.04+0.15b 9.06+0.93* 4.834+0.34° 830+0.45° 5.50+0.33" 0.23+0.02° 3.26+0.05°
Dp 2.67+0.04% 2.0340.04° 1.84+0.05¢c 5.29+0.42* 2.614+0.12¢ 552+0.15° 4.474+0.22° 0.13+£0.02° 2.38+0.04°
Db 222+0.03% 1.76+0.06° 1.55+0.01d 4.670.23° 2.8410.06° 6.040.05% 4.5340.06° 0.060.00° 2.05+0.06°
- J5 5 53 HU %

i Met Ile Leu Tyr Phe Lys His Arg BiE (TAA)
Pw 0.18£0.01° 2.3540.10° 4.70£0.13* 0.2720.01* 2.61+0.09° 4.174£0.20* 1.23+0.04* 5.234+0.41* 65.69+3.30°
Pp  0.08+£0.01° 1.2940.02° 2.73£0.09° 0.10£0.01* 1.5740.04* 2.52£0.11° 0.7240.03¢ 3.55£0.21° 40.95+1.84°
Pb  0.08+£0.01° 1.0540.05° 2.32£0.05% 0.08£0.01° 1.4740.02° 2.440.03° 0.6140.02° 3.73£0.07° 39.78+0.90°
Dw 0.15£0.02° 2.3140.02* 4.674£0.24° 0.2740.03* 2.67+0.04" 4.3340.22" 1.29+0.02° 5.40%0.36" 63.13+1.78"
Dp 0.03+£0.01¢ 1.3440.05" 3.52+0.13" 0.12+0.01° 2.0720.04° 3.08+0.14° 1.14%0.07° 3.75+0.10° 41.9940.82°
Db 0.03£0.019 0.9540.01¢ 2.93£0.03° 0.06£0.00° 1.8040.02° 2.86£0.10° 1.00%0.02° 3.76+£0.12° 39.11+£0.28"

EARE MR T R ROR T 2 S

HNFRRERENER (P<0.05)

There is no significant difference between the upper standard and the same letter, otherwise there is a significant difference (P < 0.05)

100+
el  mEA A MBS
a
© 804 Sge ®?
E d ¢ cd
d L,
= 604 A
= n RN A
40 T r
ANE HTE

FBF a~d [BRAS FIREAR (8] (1 2 35 22 ROk (P<<0.05)
letters a—d reflect the status of the significant differences
between different samples (P < 0.05)

B3 SEESATEMHEEANE
Fig. 3 Crude protein content of CCP with boiling and

freeze-drying processing

A 1.62 f%. Fw A=A S ST Fp. Fb, ZR
B3 (P<0.05), Fp 5 Fb ZRAARNEZE (P>0.05),
Fw R FERR (17552 Fp Fb 1 1.23 {541 1.23 fi%.
Bw &AM E ST Fw, Z5WEE (P<0.01); Bp
RAEREIT Fp, ZRAEZE (P>0.05); Bb &
FEREACT Fb, ZRWMEZE (P<0.01).
3 g
3.1 HNESHMERMEER

FriB RS, 248 S i i MR B A
AT TR BB . o R 3 oL DR B A A4 9 EA T

TAF BN R R AT IE . DA EAS RSO =
Eb A5 fg K (10 P 38 ), ATl Ph AR
HEIERRIE 5N 59.87%- 39.78%, Db {1535
N 57.99%- 39.11%. LA & HuFl iRk 2 ks A A
fil, Pp MEM. BRAERMIEDHN 56.60%-.
40.95%, Dp 453718 70.43%. 41.99%. Pp 5 Dp
HEHEZERRESE (P<0.01), REEREER
ANEZE (P>0.05), MMk &AL, #h EACHEH
KB AR EZE R AR E (P>0.05). AT¥IH
Wi, AFMEHEANEE N, X552t
(I 745 - —50. Pb " Leu. Lys. His K& 514
2.32%- 2.44%. 0.61%, Db HXJUFFEIERRL1 51
EIRIN 2.93%. 2.86%. 1.00%, Dp ' Leu. Lys.
His FIE W& T Pp, X ATHEE TR H MK T 50
HOX LR S R R A 43 () B v T HE LS .
32 BEESEATERHR
BIEERIRATHKEE . milbE SN
T sBI R, HTENZEMRAE SR HES
TR S B B N K B AR B . AT
FMWAFAFEI T AW EE, THEZIEE, Bw
HE A fERMEWE ST Bp. Bb, Bp 5 Bb
ZESERUIN, X5k P RN R A R SR
AT RIS I RO — R 48
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Table 5 Amino acids content of CCP with boiling and freeze-drying processing
. JRE 5 0%
FE b
Asp Thr Ser Glu Pro Gly Ala Cys Val

Bw 4.7410.32% 2.494+0.12° 2.85+0.11° 8.78+0.63* 4.83+021* 8.62+0.35" 5.50+0.13* 0.2940.01° 3.18+0.03°
Bp 3.78%0.21° 1.854+0.02% 2.024+0.05° 6.37+0.26° 4.09+0.14° 6.93+0.21° 43740.11* 0.13£0.01¢ 2.3440.07¢
Bb 230%0.07° 1.57+0.01° 1.50+0.01¢ 4.62+0.13¢ 3.13+0.01¢ 6.33+0.41° 426+0.21° 0.13+0.01¢ 1.89+0.02°
Fw 4.76%0.11* 2.30%+0.07° 2.5140.03* 7.72+0.36" 4.80+0.11° 7.96+0.21° 535+0.14* 0.36+0.01* 3.05%0.08°
Fp 4.05%+0.07° 1.94+0.05° 1.984+0.01° 6.19+0.09° 3.69+0.05° 6.3310.30° 4.3840.03° 0.2240.01° 2.66+0.05°
Fb  4.00%0.12° 1.7940.02¢ 1.9440.03° 6.13+0.12° 4.72+0.09% 6.96+0.10° 4.254+0.05> 0.2240.01° 2.3540.05

SRS %

i

Met Ile Leu Tyr

Phe Lys His Arg

B (TAA)

Bw 0.1620.01° 2.20+0.01° 4.60+0.17*° 0.30£0.00° 2.6340.02* 4.23+0.11* 1.27+0.02" 5.44+0.21° 62.11+0.18"
Bp 0.10+0.00° 1.28+0.03° 3.26+0.11° 0.09£0.00° 1.9340.04° 3.00£0.09° 1.00£0.03° 3.76+0.11° 46.30+0.74°
Bb 0.08%0.01¢ 0.9940.03° 2.6440.07" 0.110.01¢ 1.64£0.01° 2.660.11° 0.824+0.01¢ 3.60£0.07° 38.27+0.48°
Fw 0.18%0.01° 1.81+0.03° 4.2840.14° 0.36+£0.02° 2.52+£0.07° 4.00£0.12° 1.304+0.01° 4.8340.12° 58.09+£0.46"
Fp 0.10£0.00° 1.31£0.04° 3.71£0.03 0.2940.05° 2.1740.02° 3.30+0.07° 1.25+0.03" 3.65+0.13° 47.23+0.49°
Fb 0.10£0.01° 1.1940.04° 3.95+0.07° 0.49+0.02° 1.8140.02° 2.94+0.02¢ 0.80£0.01¢ 3.73+0.05° 47.3740.34°

EbREMET R R REEER, BURREREEZER (P<0.05)

There is no significant difference between the upper standard and the same letter, otherwise there is a significant difference (P < 0.05)

AH—2. AWM Bb MHEA. SEIERIE S
N 55.50%+38.27%; Fb FIHKIK A 60.92%+47.37%.
Bp fHE . BB = 5N 56.49%- 46.30%,
Fp KRN 63.95%. 47.23%. Fp 1 Fb FH & H A1
RAERPBEY BT ZIEE . WX F AR 2
U B /N BB, Bw FHER . BEIERR I &
AN 80.90%. 62.11%, Fw HI735HI1N 74.76%.
58.09%. HHE FIFNE SRR AL VR T A RIS AL Y 70 AT
b rE 2 E R o 4] . BARE SR, T E & A
AR BEE S TEET. Xt lh TRESHH
AR R A D TE =R 2 T 5 R E P i R
PR KA FRAER L, El— Ry AR AR
TR (1 S S P e 0

ZEVY VR TR0 T R R R ReAE — e AR b
B S M AR B TR PP AR R B R s R, (H
&, HIn T RS SR AR, XFREE ] Redt Ty
(AT PR B 550 B S AR ek AR R A8UR, X AT
RE A2 VA VR TR AE I AR A 21T V2 HE
I FE R —
33 SEBRAS DR

AR ISR I 2 EEH % Lys. Phe. Met. Thr,
lle. Leu. Val 7 M NAL TR REEMR . L FH AR
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