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Abstract: Objective In order to study the differences in chemical constituents of Cervi Cornu Pantotrichum in different forms of
Cervus nipport. Methods The content of polysaccharides, crude protein, amino acids, collagen, fatty acids, mineral elements,
biogenic amines, nucleosides, and chondroitin sulfate composition of Cervi Cornu Pantotrichum in different forms of C. nipport was
determined and compared by using UV spectrophotometer, Dumas azotometer, automatic amino acid analyzer, UPLC, HPLC, gas
chromatograph, inductively coupled plasma mass spectrometer and atomic fluorescence photometer. Principal component analysis was
used to evaluate the quality of Cervi Cornu Pantotrichum. Results The content of polysaccharide, crude protein, amino acid,
collagen, fatty acid, mineral element, biogenic amine, nucleoside and chondroitin sulfate in one-branched velvet antler was 8.40 mg/g,
44.82%, 42.24%, 23.23%, 6 234.69 mg/kg, 145.69 mg/g, 55.12 mg/kg, 2 271.87 mg/kg, and 0.74 mg/g, respectively; The content in
two-branched velvet antler was 8.14 mg/g, 52.12%, 48.57%, 21.50%, 8 684.27 mg/kg, 126.40 mg/g, 76.14 mg/kg, 3 438.37 mg/kg, and
1.94 mg/g, respectively; The content in three-branched velvet antler was 8.64 mg/g, 51.86%, 45.49%, 22.31%, 9 100.78 mg/kg, 138.36
mg/g, 70.75 mg/kg, 2 507.82 mg/kg, and 1.84 mg/g, respectively. Conclusion The chemical composition of Cervi Cornu

Pantotrichum in different forms of C. nipport was different. The results of principal component analysis showed that the quality of the
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two-branched velvet antler was the best, the three-branched velvet antler was the second, the one-branched velvet antler was the worst.

This study provides a reference for the quality evaluation and grading standards of different forms of Cervi Cornu Pantotrichum.

Key words: different forms; Cervus nipport Temminck; Cervi Cornu Pantotrichum; principal component analysis; one-branched

velvet antler; two-branched velvet antler; three-branched velvet antler; polysaccharides; crude protein; amino acids; collagen; fatty

acids; mineral elements; biogenic amines; nucleosides; chondroitin sulfate; quality evaluation
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Pantotrichum NEF}E R SHWIMELEE Cervus nipport
Temminck B¢ i Cervus elaphus Linnaeus P JEE A
BWEEFEMLM, AE IR ERE”, FHE
PSR Pl fEEEm e, BAMmD, EX
XA REEE RN AT B iy T Sy RE D). R A SRR
MR AFRIEA 40 RERE (WIME). ZALH.
SEESE., BHEN 8~10 AWM A KR
MBI REE, —ALEM=FESNEE 17 24
B, BN 2 R UL B BUE A A K R .
M= AL R B E M =2 HE 2
IS, EFRMEE, (HX MU= SeI0 8 SR .
BN E R R T AL BN = E 2 B
BRI Y P 2 SRR e By A T T
M= 2 RS FCIR I . FETF 8k, ABF RN R
AW REE PR, HED. 2R, REE
H. HEMER. TTHLCER. AL, . BRI
9 BTG, N SRR R AL
R,
1w
1.1 #Em

WA EME . A A, R =R
&5, B EERE ST A5, @ A
B2 B R = ot 5 B EWE 0 R e N R R B
YIMEIERE Cervus nipport Temminck EAbH (FHFRE
PRED . ML —ALE (IR ZALED . MERE =20
B (MHR=2E). A BEEGNIZY ) T
e, i 80 Hif, #&H.

12 FE5RE

Thermo Scientific 1SQ = Ji Bk A%, 3%

Thermo Fisher Scientific A ®]; 752N 24b-1] W53

R, BRI A R AR ; NDA7T01 At
s e A, BOKA| VELP A5 L-8900 4 H
FEIER ML, HA Hitachi AF; 7890 A A
B, 3£ Agilent A F]; NexION 350X HLEHE
GEHEBE TR, £ E PerkinElmer A 7 ;
ZEEnit700 J57IROGIEA, 78 [E Analytik Jena AG
AF]l: PF6-3 JRTHOGs et e, dbntEtiE A
U EH TR AT ; Speed Wave MSW-4 Tk T AL,
5% Berghof A H]; Acquity UPLC H-Class i =44
WA IS4, 5 E Waters 2A7]; XS205DU HLT- K
*F, Fiit Mettler Toledo AF]; XW-80 A Tl 7 e i
REN B IEa I Es) AR AR TGL-16G
mE G B O, R EREER T 2P
177 RA, Hit: Buchi AF); DHG-9123 A H#iE
HERT B, LERBERRESARAA;
DZF-6090 .45 T4, P AR R FERFHAE AR
AF.
1.3 iRF

X , UR 0 =98%, B AR
B ARAIR AT D-HEEHE ('S C25D8HS51117).
D-iREFFEE (LS S27M7115344) . D-1%HE
(it 5 JO3D7R26100) . D- %] % ¥ B /R (it 5
K14J789017). D-}-FLBEIE R (5 S03A9167246)
D-EREE LM (S HOSM7X14253). D(+)-
KA &R (LS S08J6G1). D-FF.bE (iS5
Z22J9H64187); AIEMIBAWER, H A, HA
Woke A#]: RARR. BRI L% HER.
HAR. WAR. FREAR. SEK. Fman.
AR AR, RAR. RNAR. HER.
HEMR . FER. MR (Asp. Thr. Ser. Glus
Gly. Ala. Cys. Val. Met. lle. Leu. Tyr. Phe.
Lys. Hiss Arg. Pro); 37 Filg iR F B VR & brifk
W, 10g/L, Bl seimPERmARA R W,
BELOAR. B B BRLOES. HRL ERL HL BS. BN
#. ff. 7k (Cu. Zn. Mn. Fe. Ni. Co. Cr. Cd.
Pb. K. Ca. Na. Mg. As. Hg) HIuHAIrAENE S
M, 1000 pg/L, EZA GEELHE TR T
ol AP IR, RS E=98%, FIgIE



)

Chinese Traditional and Herbal Drugs 3£ 51% 25 181 202041 A °69

HEMFEARAIRAF: A G5 KM0522YB14).

- LB (S T28M6C1 ) . JE g (Hit 5
L05SD6S7162) 'z —#hiEh (k% P1069349).

Mg (L5 Y12A8141698). 5-¥atafigthmgih (it
BO1022DA14). FglE#ER (fit5 XJ0704XA14).

WkERE (L5 A29M7L12090). £ Efg Rz ih (it
5 S05J6G2). K5l (Jit5 B10D7L26660); 1%H
SRR S, R H=98%, LRI AR
HIRAT: JRWE (IS TM0313XBI13). i
(#'5 TN1128XA13) BRIEML (fit5 X18N6M6005)
B (45 KMO0522CAL14). KRB (5
TMO0313XC13). ¥ ({L5 AJO722MAI14). JR
T (b5 TM0313XA13). ffiEmEne (k5 140708-
200401). AL (b5 TI0623XA13). S (L5
AJO609NA14). JIRH (5 KMO0529CA14). 2"-Jiit
ASTH (LS NOTATWI2580) . B-HH (iS5
DN1122WB13); ZKHE-3-HE-5-ME ekl (PMP),
sriral, EEMAMREARA R =8OR,

fo %48, 25 [E Thermo Fisher Scientific A 7] ; BRI
B EbRES (S X02N7H23970, Ji&E 7 # =
98% ). WM& % ABC B (5 U, #t5
S28J8138812), I H L ifgs i AE kL A PR A 7]
iR, AEE. SR HERER . S, B

FREN. oK CEE. Wl ONE. IECkE. AihlE.
TR KM, &S, KOE. . R

2K, airat, YONdb s T A
2 7k
2.1 ZHENEBAELE R ANE

2 W8 I BARE A ) I 58 T 2 2 i R A T
(I 5 71 o 53 AR P K SR EEDTE « BR R - 2R v 4
B MEfEED 2SR, ZHEKE. TTAEER
F UPLC 0 Ho sl &
22 MHEEENZE

L& BN e 7772 5% T e SR S 2 7
oo WERAFREUREEAE T 50 mg, B THHEA0H, B
HAFEESL, HSHE 2 0E HHEA S 2.
2.3 SEBRAUNE

QBRI 52 T 722 2 T AR S S e 7
oo WERAFREUE EAL T 30 mg, INERER/KME S 15T
W, HMERRRIEES, & 022 um /K RIEE,
F 4> F SRR o i G e HE R R & = .
24 RIEEBRNE

JB2 5 B R S 7 2 5 i e A VO R

Jitke JkIA €237 T
2.5 RERAERAYNIE
251 HHASBEWHIE 2% GB 5009.168-2016!"7
(7715, HEEAE B, FREUEFAES 5 g 2 250 mL
SPIREEM A, I 100 mg AR FIR 2 mL 95%
LBEF 4 mL /K, JE5). A 10 mL R (8.3
mol/L), KBS 70 C/KHE, 7KM# 40 min. 7K
A5 FRFE NN 10 mL 95% ZEEAT 50 mL Z B4
ik (10D IBEWAREE S min, #E 10 min 55
Tk 2R B AR 3] 250 mL Belfirh . 4R BUK 2 e
AR RGR, TR IR RE . 1R RE B
BN 2% A0 BT 8 mL, BT
AEES, 80 C/KITEZMMHA, I 15% =it
W R YA 7 mL, 80 “CIKYA 2 min, AHEFEG
B0 10 mL IEPEGE, HREE 2 min, FIDAMEAIE AL AN
KW, B EYZE . W EJZ EFEEE AR E 25
mL W H, IO 3 g ToAKBRERE, PRI 1 min, &
B 5min, WRECEEVE BN A AR E .
252 SMEGIEEM DB-23 BYEH (60 mmX
0.25 mm, 0.25 um), FHSNAA, HBRRE 1
mL/min, #FE 1 ul, ¥ 60 C, 1 min J5LL6
C/min F+ % 180 C, f&%F 1 min J5LL 2 ‘C/min Ff &
220 CHARZEARSF 2 min, HEFERSE 230 C.
253 k&M M ZESUE (BD, feEN 70 eV,
VUZATIRE 150 °C, fE4EIRE 280 °C, & iR
f£ 230 °C, tail oy A& B (SIMD.
2.6 FEHLTRAME

TEHLTCE I 2 225 T e e SEU8I e 757k
K. Ca. Na. Fe HJREFRUCEH LN E; P A4
N ENE; As. Hg. Mg. Cu. Zn. Mn.
Ni. Co. Cr. Cd. Pb fil ICP-MS Jl5E.
2.7 H£HIBRAINE

AW B E 22 AR AEUN I 7. 1
BRRIURE EERE A 200 mg, AN s S ER SRS F FHi
BEEATA, H 1.0 mL ZFERERHE Y, i 0.22 pm
JEME, F UPLC ¥kl HAYIIE & &.
2.8 ZEHRINE

A I 252 B S5O 58 7. HER
FREUEERE A 100 mg, INZETH/KH AR, sl
it 0.22 um KRR, H UPLC yE0 e HEZH & &,
2.9 MBERIE RANE

2 (hEZG ) 2015 FRPI 5%, kG
Mz BREUEEM A 50 mg, BT 1.5 mL B0,



- 70 - )

Chinese Traditional and Herbal Drugs 35 513 %5 13§ 202041 A

Jn7K 100 L, Tris £8 i (B =52 F L Z03E H % 6.06
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Table 1 Polysaccharides and monosaccharide content of crude polysaccharide of Cervi Cornu Pantotrichum in different forms

of C. nipport (x £s,n=5)

Ji i B/ (mg-g ™)

B i

EZ HEebE  HREILEENE A WA PR AR BRIREIL LI WA b
EAEE 8.40+1.14* 21.28 £3.81° 55.96 £ 10.88° — 6.24%1.43° — 31.42£6.06° 23.80+3.72¢ 20.96+5.01*
TLE 8.1441.25%22.68£2.41° 53.54£11.14° — 6.62%0.81° — 27.50%3.45° 33.804+1.29* 19.89+1.16*
= E 8.6410.732 31.59+£3.71* 72.16 £ 11.18* — 8.13%1.84° — 50.56+3.292 28.88+7.10bP 25.79+7.67°
[ —47_EAR R E R A BB EZES (P>0.05), BMARFEER (P<0.05); “—” FREEME T @RI HIR, FHE

The superscripts in the same line containing the same letter indicates no significant difference (P > 0.05), otherwise there is significant difference (P <

0.05); “— indicates that the content is lower than quantitation limit or detection limit, same as below
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Table 2

content of Cervi Cornu Pantotrichum in different forms of C.

Crude protein, collagen, chondroitin sulfate

nipport (X £ s,n=5)

[ HU(mg-g ™)

M T

i HEH WEES B
EHkE  448.1540.08° 232.314£0.060  0.74£0.01°
THLE 521.184+0.28°  214.954+0.09°  1.94+0.24°
=@H 518.58+0.94>  223.1240.11°  1.84+0.16*
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RIS FJEASHEAC G B S A IR, B dd A A
T 8 FHEFEERTE N 1) 17 PR IR H, B
FE A AREIRN Gly. Glus Prov Asp, 13
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4.59% 3.69%, WEL SEHEPEERSER
45%~50%, ik &SR0 RSP T 45 A A .
REHH 17 PR BRI = 2 BUTE 0.18%~7.53%, %
EESRAREMZL 40 5. A EHZERZEN
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Table 3 Amino acid content of Cervi Cornu Pantotrichum in different forms of C. nipport (x £ s, n=15)

B 53 U %

P it
Asp Thr Ser Glu

Gly Ala Cys Val Met

EHEE 3.29+0.05¢ 1.45+0.02¢ 1.761+0.03¢ 5.25+0.13¢
ZHH 4.0710.04* 1.884+0.02* 2.11£0.022 6.07+£0.03°
=HHE 3.7110.04° 1.7440.01° 1.95+0.02° 5.5840.04°

7.5340.05* 3.76+0.03¢ 0.18+0.01° 1.784+0.00° 0.20£0.01°
7.3240.03> 4.1440.02* 0.28+0.00* 2.38+0.00° 0.1840.00°
7.16£0.05¢ 3.904+0.02° 0.26+0.00° 2.184+0.02° 0.22+0.00*

Ff-ft

FE 5 5%

Ile Leu Tyr Phe

Lys His Arg Pro BB

FEHkFE 0.871£0.01¢ 2.604+0.01¢ 0.734+0.01¢ 1.53+0.01¢
ZHE 1.0630.008 3.5540.00° 0.93+0.00° 1.9940.007
=45 HE 0.97£0.00° 3.1740.01° 0.89+0.00° 1.8140.00°

2.44+0.01° 0.834+0.01° 3.44+0.01° 4.5940.05> 42.24+0.39°
3.04£0.01* 1.21£0.00*° 3.71+0.00° 4.66+0.03* 48.57+0.21°
2.84+0.02° 1.0740.00° 3.51£0.02° 4.52+0.04° 45.49+0.30"
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BIRIEES, AL E I T 7
EERIREASERER . ALKis MR %
W 7T AFEESEEEEEREEOSE, 4580
2 PR B E IR R E BT E 08 232.31 mg/g,
T = A 223.12 mg/g F1 AT 214.95 mg/g. JI§
J5R FEAS [FJE S AR R E b (1 & B S
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3.5 FERRERMIEENHN

MR & — R EH —MRIENEITIEE N,
MR EERERRIEZ B AR H GC-MS

XA R ASHEAC S RE B IR TR & kAT I e, 45
RWFK 4, BHE. ZAHE, =ZE25EA 24,
25,26 FIENIR . H5EMEAML, ZALEAT C12:0
M C18:3,cis-6,9,12 F1 C20:5,cis-5,8,11,14,17. 5 —
FEME, =@HEZ C12:0. 3 T E h A g
BILLC16:0 A1 C18:0 9=, BLALF R R34 LA C18:
lcis-9 RE, ZAMARETIRELL C18:2,¢is-9,12.
C20:4,cis-5,8,11,14 N, o H E A i 107 R 4 ok
A, HERE TSP 4 R A
Bhe BMRE. ZATH. =75 37 ORI A& 75
N6 234.69. 8 684.27. 9 100.78 mg/kg, & BT
RZAHE > AL > B AR RN 26 FRAE
BeH, A 14 FIRITRRAEA R ASHEE R H & &
7 R =8> A H> B . ARSI
RESEE ) 37 FIARTERH, Cl16:0 & &I NHm, H
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I 70%~75%, i R E P T DT R LY R DT R
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3.6 WRITENESENH BRI EREEERLE, RREEENTHREE. &

WG EEEET 6 KEFRRL—, {EEET  SLERA ICP-MS. UV. AFS AR HEAEREE
GEEE. THESEHARHARRAEE Y F 16 My FUcRETNE, SRNES. BHRE.
x4 TRIESHBIEBEEERBEBRRESIY (Xts5,n=5)

Table 4 Fatty acid content of Cervi Cornu Pantotrichum in different forms of C. nipport (x £ s, n=5)

Fi U (mgkg™)

H

v
fi C4:0 C6:0 C8:0 C10:0 C11:0 C12:0 C13:0 C14:0
EMHE 16.08+0.01° — — — — 5.73£0.04 — 78.01£1.15
THE 12634029 — — — — - — 63.35£5.53¢
ZRE 20284153 — — — — 4.9940.48 — 101.15£7.32¢
. FE 2 H/(mgkg™)
i Cl4:1,cis-9 C15:0 C15:1,cis-10 C16:0 Cl16:1,cis-9 C17:0 C17:1,cis-10 C18:0
EhHE — 49.5040.49° — 1888.75+ 27.37° 13672+ 233 8118+ 1.10° 20.86+0.13¢ 1269.35% 36.84°
ZHE — 76.00£6.27° — 2203.55£150.54>  143.29+11.30° 116.56110.49* 36.85+1.21* 1694.454125.09
=RE — 76924535 — 2517.80£255.12¢  17247£16.34  117.66110.01° 32.64+1.66" 1953.10+166.74°
. R/ (mgkg ™)
fih C18:1,trans-9 C18:1,cis-9 Cl18:2,trans-9,12  C18:2,cis-9,12  C18:3,¢is-6,9,12 C18:3,¢is-9,12,15 C20:0 C20:1,cis-11
ThH — 1483.70+ 22.34¢ — 519.72£10.27¢ - 58141004  67.681126° 34374019
“HH — 212645117487 — 778.15£44.09° 7.0740.34 7554037°  98.6248.99°  44.46+3.34°
=RH — 2073.25£165.39° — 701.49£69.020 6.0940.36 9314088 122.15£9.33*  55.52+4.65°

o B E(mgke ™)

" C202,cis-11,14 C21:0 C20:3,cis-8,11,14 C20:4,¢is-5,8,11,14 C20:3,cis-11,14,17  C20:5,¢is-5,8,11,14,17 €22:0
EHHE 25984059 8.01£0.10° 27441025  325.18110.49° — — 44.96£0.19°
T 64.79+4.50° 9.56£0.51°  70.29+6.10° 7741517147 — 9.5610.81 74.10£6.51
SHE 554815390 111910540 6020+5.02° 6242243129 — 7394037 75851227

- B Hu(mgkg™)
F C22:1,cis-13  C22:2,cis-13,16 €23:0 C24:0 C22:6,cis-4,7,10,13,16,19 C24:1,cis-15 BE
EHE 128741042 — 1530+0.17¢ 7240+ 0.29° 12.3140.84¢ 32.7840.06° 6234.694116.98°
ZHE 20224108 — 25324169  128.57410.69 22.8940.35 75.8316.09" 8 684.27+652.50°
SHHE 28174229 — 273241500 147.77% 6.75° 20.40£0.56° 77.9942.87° 9100.78+773.04*
x5 TRESHBIEEEEVRTIEREDY (X1s,n=5)
Table 5 Mineral elements content of Cervi Cornu Pantotrichum in different forms of C. nipport (x £ s,n=5)
b WEIGR(gke ) L/ (mgkg ™)
58]

K Ca Na
EHEE 3.10£0.08° 53.00+£0.50 8.074+0.07¢
TATH 4.3940.022 46.37+£0.79° 8.54%0.07°
=% H 4.07£0.01° 56.13+£0.322 8.2740.01°

MEITR (mgkeg ™)

Mg P Cu Zn Fe Mn
4.05+0.01* 77.08+0.04* 7.661+0.48> 68.35+1.18> 303.39+ 6.86° 1.32+0.012
3.1940.04° 63.28£0.09° 8.99+0.20* 86.89+1.51# 528.73+ 6.02* 1.03+£0.01°
3.401+0.01°> 65.91£0.15" 6.30+0.07° 60.83+0.13¢ 511.78 £10.17° 0.99£0.01¢

HETR (ngke™)

Ff it

Cr Ni Co Pb Cd Hg As

Wit S &/ (mgg™)

EHEE 1.65+0.01° 4.37+0.012 0.25+0.01° 226.47+1.17° 5.61+0.31°> 3.58+0.19* 71.65+0.97°
T 1.8140.022 3.96+0.08° 0.23+0.01° 153.85+1.34¢ 2.9540.27° 3.68+0.23 36.95+0.41¢
=7 1.4440.03° 4.0340.03% 0.22+0.01¢ 487.81 +5.81* 8.364+0.47* 3.0510.18% 42.40+0.28>

145.69+0.71°
126.40+0.58°
138.36+0.45°
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THHE, ZAF MU IR AEEREE (P<
0.05), 754 145.69. 126.40. 138.36 mg/g. Ebk
HEUREERE, AEEEERK. HF Ca,
PEEFN S M E R P SR A, Zn. Fe L7
P EICR P S ERE, SkSEEIR L R
Bho 7E 3 FREEN FCRM LR, K Cas P&
B A EREIARAE, M Zn. Fe & IE
b AR, BT Ca. P ZHEHEEH, Zn. Fe
ZEPTHA, Ui AL E P 4eH U E 2
BZ, BHEEEM. LA ESRANIE T AT
R =R ENAERKS R E— AW R
37 EYIERNEESH

PR — R B RS SEEN N T
AHAEWIREIR, | AT EMEN, BE K
WO R ST RR iR, A
B R A UPLC M€ | ARITEASHEEREEE S 10
FhAEYIG S &, SR WE 6. 3 FEE h IR 9
FhAEYINE, RS BAE 0.19~61.01 mg/kg, [ &3

%6

AAG o AN [ETEASHEAE R F 10 FiAEYI I & 2%
FEE (P<0.05), Ho AL HAEYNG S &R,
N 76.14 mg/kg, EMEAYIIL S ERAK, N 55.12
mg/kg. TE 13 FAEYIEH, Bk, Ak, Tk,
RN 2- R e &R, 20 10 Ak EE
50%- 15%- 6%+ 3%- 3%.
3.8 HEHEESH

AT 2 B SR 0 48 5 RNy TG
), IR RSy, oYY M 4R A S B
MEEARHICER, A2 0FE U E N6, TP
JEH T EP, ARSER A UPLC ME AR TR A H
TEREREE M 13 Mo &, 45 RNE 7. 3FEE
13 FiiZ R EZEREE (P<0.05), Hr 4 13
FAZIF BB 3 438.37 mgkg, FEST=#E
2 507.82 mg/kg FIEHEE 2 271.87 mg/kg. 13 FikzF
TEREF S B A SRS REIEMS . R
JRWENESE, 295 13 Mz B &1 20%- 20%- 18%-
17%, EERACIN 2 S H . A EPRE .

TRFESHIEREENEVRRES Y (Xts,n=5)

Table 6 Biogenic amine content of Cervi Cornu Pantotrichum in different forms of C. nipport (x £ s,n=5)

Jii & 73 Kt (mgkg ™)

v h

i i 2 AL it J 1 SH
EHEE 0.78£0.09° 1.914+0.64° 30.98+1.14¢ — 10.40£1.722 0.261+0.08*
TATH 1.08+0.13° 1.32+0.35 61.01£1.95 — 10.04£0.53 0.21+0.03?
=aH 2.59+0.07 3.20+0.31° 47.1340.34° — 9.71+0.67 0.22+0.022

v o JR ST/ (mgkg™)

f Wi i TS LE Mt A
EHE 0.2040.12° 7.254+0.55 0.65+0.13° 2.69+0.54 55.12+5.01¢
“ATH 0.1940.08" 1.55+0.08¢ 0.60+0.09° 0.1440.01° 76.14+3.25
=aH 0.4740.022 4.02+0.01° 0.67+0.07 2.74+0.29° 70.75+1.80°

*7 TRESHEREENZERESE (Xts,n=5)
Table 7 Nucleoside content of Cervi Cornu Pantotrichum in different forms of C. nipport (x £ s,n=15)

. Ji 5 B/ (mg kg ™)

L y—s R 5y oy YR B R
T 7.8610.020  507.44119.43° 629.45+16.74° 26.26%0.59* 589.26+1327° 143.85+£5.79®  232.33422.68"
TALH 84010370 31431+ 2.76° 565.23+13.75° 17.761.05¢ 53453+ 8.57°  71.43£5.09¢ 1075.50% 9.57°
=AY 8.1510.84°  609.49+22.42° 565.23+13.76° 20.05+1.13% 62240+ 8.49* 461.49+£829"  138.79165.35¢
. JR 5> H/ (mgkg™)

e WL 5 Tt 2 T -y W
EHE 34361608 16.76+0.19° 1619+ 1.14° 18.361+2.06° 563+0.06° 44.12+ 7.64* 2271.87+ 95.69¢
TALH 31.19+0.75° 374.93+8.79°  383.54+14.14* 18.961+0.90°  579+0.82° 36.80+ 1.17° 343837+ 67.73°
=AY 64254215 59154579 74124 9.14° 31894728  8.07+1.19°  40.65+11.62* 2507.82+175.84°
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W, SEEESBREM =2 HMLZE RN
B, THERRESES 13 MZEBER 30%0
L, MR BMRER =2 EH X — BN 10%A
5%; —ALENIH R EDHCN 374.93 mg/kg, 7R
BHE. S ESEMR 22 5/ 6 1%, A ESIR
BHOHCN 383.54 mg/kg, Al EBRE. ZAHES
I 23 55 .
39 MERRERERNIENH

IR CE R AT A acE H L,
EEHER S EEMRER . SmESEPY LN 2
TAFRBA AL R E MR RS ®, 4RE
NI IR R RO B AR ) S e, B RR R
70 1 (DB AT BR R A B 21 A A o AR SR F g e
FEMEANF TSR ERERRRET RS R, 4R
Wk 2, BHE. ZATEHM =@ ERBRKE R AR
BN 0.74. 1.94. 1.84 mg/g, HERIF A
THES=BESEME, BN =AELRE
MER (P>0.05), BAEEMEE ST AT EHA
=&,
3.10 EpS T (PCA)

F SPSS 24 HAEXIANFIE AL EE 2
B OMEA. 2R, REED. B 75
F. VG, AT RIRCE &R 9 KT PCA.
SRR, B ER T E S TR E RS T ER
80.61%, = 2 FRArBIT 2 ST E R T ZE R
19.39%, B 2 NFER FIFRHER KT 1 H R
DR AIA ] 100.00%, FILHT 2 N FR O 2%
IR FTE S E T 9 B SRR, A
) JEAS M AL 8 B 5 i M PR LR 8. 28 1 RS
ERER . MRHE R HEA. £V, .
JE R e K #k e, DERHER 1 TR AILL L 6 28k

=8 ETMAE

Table 8 Principal component load matrix

TR TR A 1S %2 RS
KIREEA -0.99 0.13
AER 0.99 -0.16
R PCH &R 0.96 0.28
W RIGHR -0.96 0.30
HEA 0.95 0.32
Wi 0.94 0.35
%H 0.88 —0.47
RETER 0.88 0.48
EZi -0.37 0.93

AERMRIE. 552 R ELHE. BRIEEA.,
W FUCRABOREAT, VIS 2 ERMLLE 3 3K
JR AR A o MR 2% 32 R AL B A R AIE 1)
B, WEERSESMEGEMET, RN AREE
M EE R B U EAE M43 A1 . 3R 9 IR, AT
HNGa/REE, RERE, —HEGER2H
Y2, HRARIGHINERE, ERE.
%9 FRAMSHEREEEIRSEIRESES

Table 9 Main component scores and comprehensive scores

of Cervi Cornu Pantotrichum in different forms of C. nipport

Fedh 1 ERAES B2 ERRY LKEHES

ERkHE -1.08 -0.41 -0.95
THLH 0.89 —0.73 0.58
=aE 0.19 1.14 0.37
4 g

AT E IR AR GE HLE AN RIS R R
P Ede (Z2HEM 8 Bl i), MEH. 17 Fla kit
M. BRIFEEA. 37 MR, 16 MFHITE. 10
AN 13 MiZH . MRRE RS ERNER, &
LT R RO RIEAR IR U5, REBON AT
A 27 593 T3 THT B BUAN () T 25 M e o R T 0 o 0
%o SWEERER, BHH. TALH. =AM
wEASEL VR, HRNERER. THRITR. K
JEA. 2. BR. ZH. MRKER, &8
RARNENE . 9 Kbl PHIE E . 2K
MRt #H . BREE R, VIS AR
SHACREE PRI “ATE > = H > BHRERN
¥, CLESSRUEHIA R SHIERES 9 Kb+
o & BB E R

B ERUE T R B HERE, IS e FE A N 1)
E IR 2 S KK BRI R, TEAE
PRE R AR Bt 78 R VB TR, BRI EE IR
YIS BRI, EWIRET, 85 KEEFRMEK
JEH AR =2 I SR I & AU TR &
BOLRES, P ALEA KA =R HRHLE R
Jii B e S BRAA, ARSI AT T it — b
IESE T 3K — 5
SE R
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